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INPEANUCJIOBHE

B ocHOBy Hacrosmiero ydeOHMKa MOJIOKEH KypC JIGKIIUH, YnTaeMblii aBTopoM ¢ 1977 rona
CTY/IGHTaM CTapIIUX KypcoB Kadeapbl SHTOMOJOIMHA OMOIOTHYECKOro (akyiabTera MOCKOBCKOTO
rocy/lapCcTBeHHOro yHHuBepcuTeTa. Ha Gonee mimaqmux Kypcax CTYAEHTHI CIYIIAIOT Kypchl oOIen
HKOJIOTUH, OOIIEH 3HTOMOJIOTHH, HAUYWHAIOT 3HAKOMHUTHCS C CHUCTEMATHKOW HAaCEeKOMBIX Ha
001b110M TpakTUKyMe. [I0ATOMY TEKCT yueOHHMKa pacCUMTaH Ha yXe MOJITOTOBICHHBIX B KaKOW—TO
Mepe HHTOMOJIOTOB, 3HAKOMBIX C IKOJOTHUECKUMH MpoOIeMaMU U UMEIOIIUX IMPEACTaBICHUE O
HACEKOMBIX B IIEJIOM.

DKOJIOTHSI HACEKOMBIX, C OJTHOM CTOPOHBI, — YacTh OOIIEH 3KOJOTUH, SBISIOLICHCS CIOKHON
OMOJIOTMYECKOW NUCIMIUIMHOW, a ¢ JAPYrod — OCHOBA IS PEHICHUS BAXKHEWIIMX MPAKTHUYECKUX
3aja4 B 00JIACTU CEJIBCKOTO M JIECHOTO XO3SCTBAa M 3/paBOOXpaHeHUs. B yueOHuUKEe OCHOBHOE
BHUMaHUE yJI€JIEHO TEOPETUUECKUM BOIIPOCaM U TJ100aIbHBIM SKOJIOrHuecKuM rpodiemam. Cyry6o
NPUKIAJHbIE 3aJayd B HEM OCBeIleHbl KpaTko. CremoBaTenbHO, O3TOT YYEOHUK HEIb3s
paccMaTpuBaTh Kak MPaKTUYECKOE PYKOBOCTBO.

ABTOp TONBKO B HEOOXOAMMBIX CIy4asx MPUBOAMUT OJIEMEHTHl MaTEeMaTHYECKOTO
MOJIETTMPOBAHUSl IKOJIOTUYECKUX TMpoleccoB. TeM He MeHee Ha OCHOBAHHUU HaOIIOAIOLIUXCS
CIIO)KHEHIIMX  B3aUMOCBA3€M  OYEBHMJIHO, UYTO TOJIBKO  COCTaBJICHHE MHOTO(aKTOPHBIX
MaTEeMaTHYeCKUX MPOTrpamMM JacT BO3MOXKHOCTh IPAMOTHO pelIaTh KaKk TEOPETUYECKUE BOIPOCHI,
TaK ¥ MPAKTHYECKUE 3a/1a41 PETYIMPOBAHUS OUOIIEHO30B.

B yueOHMKE wWCMOIB30BaHBI MaTepHaibl HamOosiee (yHIAMEHTAIbHBIX HCCIEIOBAHUH,
HE3aBUCHUMO OT To0Ja HUX ONyOJIMKOBaHUS. B CHHCOK OCHOBHOM JHMTEpaTyphl BKIIOUEHBI
MPEUMYIIECTBEHHO MyOJINKAIIMKN Ha PYCCKOM SI3bIKE.

ABTOp BBIpaXKaer TriyOouaiiiyro OmarogapHocTh cBouM Kkojuteram: B.M.Adonunoii,
T.A.Bonkosuu, H.1.I'opeiinny, P.J1.)KantueBy, B.B.XXepuxuny, A.I'.KpeciaBckomy—CMHUpPHOBY,
I'.A.Ma3zoxuny—IlopiHskoBy, A.T.IloHomapeHko, A.Il.PacHunpiny, A.B.Cmyposy,
A.A.CrexonsuukoBy, H.M.Uepnosoii, }0.1 JleproBy, A.A.lllapoBy 3a KpUTHUYECKUE 3aMEYaHUA U
COBETBHI 110 PYKOIIUCH.

BBEJAEHUE
Ilpeomem 3xonozuu Hacekomvlx

OcnoBarenb 3konoruu DpHCT ['ekkens B 1869 rogy man crmemyrornee ONpeesieHre dTOi
HaykH. "OTHOLIEHHE )KUBOTHOTO K OKPYXKAloOIleW €ro OpraHuyYecKoil M HEOPraHUYECKOU cpefe, U
YAaCTHOCTH, €r0 JPYKECTBECHHbIE U BPa)kJJ€OHbIE OTHOIIEHUS K TEM JKUBOTHBIM MJIM PACTEHUSM, C
KOTOPBIMH OHO BXOIUT B IpsiMod KoHTakT'. bonee coBpemenHoe ompenenenue (P.[daxo, 1975)
MaJI0 4eM OTJIMYaeTcs OT MpeanoxeHHoro I'ekkenem: "Dkosorus — Hayka, M3ydarouias ycJIOBHs
CYLIECTBOBAHMSI KUBBIX OPTaHHU3MOB M B3aUMOCBSI3M MEX]y OpraHM3MaMu M Cpeloil, B KOTOpou
OHHU O0HTaOT".

B ocHOBe sKomorum Bcerga JIEKUT JKU3Hb OTACNbHOW 0cOoOM, €€ B3aMMOOTHOIICHHUS C
OKpyKaromel cpemoit. M3 ocobeit ckimaapiBaroTCs momyisnud. B Hambornee MpOCTHIX CIydasix
peaxkius NOMyJIALIMM Ha BHEIIHEE BO3ACHCTBHE ONPENENAETCS CTATUCTUYECKUM paCHpelleIeHUEM
CBOWCTB BXOJMIIMX B Hee 0co0eil, HepenKo HMMEIT MeCTO M 0ojee CIOKHBIE 3aBHCHMOCTH.
Haxoser, COBOKYITHOCTb MOMYJISAIUI )KUBOTHBIX U PACTEHUN Pa3HBIX BUJOB, OOMTAIOIINX HA OJTHOU
TEPPUTOPHH H/WITH OUOJIOTHYECKHU CBSI3aHHBIX JPYT C IPYroM, —3TO emnie Ooiee CIoXkKHas CHCTEMa,
Ha3bIBaeMasi OMOLIEHO30M MJIA HKOCHUCTEMOH.

COOTBETCTBEHHO, MOKHO pacCMaTpUBATh HKOJOTHI0 HACEKOMBIX IOCIEIOBATENBHO O TPEM
CTYICHSIM CJIOXKHOCTHU: 0COOBb — MOMYJIAIUS — OUOIIeHO3 (IKOCHCTEMA).

EctecTBEeHHO, YTO MPUHLHUIIBI SKOJOIMH HACEKOMBIX TE XK€, 4To U o0uiei sxonaoruu. OHaKo
HKOJIOTUSI HACEKOMBIX BO MHOTOM O4YeHb creuupuyHa. Kaxxaslii SHTOMOJIOT, HE3aBUCUMO OT €ro
y3KOH crenuanu3anuu, UMeeT JeNI0 C AKOJOTMYecKUMH BompocaMu. OcOOEHHO OJIM3KO HKOJIOTHS
HACEKOMBIX COTIPHKAcaeTcsl ¢ (PU3MOJIOTUEH, 3TOJOTHEeN U 300Treorpadueil HaCeKOMBIX. DKOJIOTHS



HACCKOMBIX — OCHOBA BCECX HpI/IKJ'Ia,Z[HBIX DHTOMOJIOTHUYCCKHUX AUCILUIIIINH. CGHBCKOXOSHﬁCTBGHHOﬁ,
JICCHOM, MEIUIIUHCKON U MPOMBIIIUIEHHON (TEXHUYECKOMH) SHTOMOJIOTHH.

IKon02Us HACEKOMBIX U coepemernnoe yenoesevecmeo

C MOCTOSHHO YBEIMYMBAIOIIMMCS 3arpsi3HEHUEM MPUPOTHON cpeabl MPOMBIIUICHHBIMU
OTXOaMU M C PAa3BUTHEM CEIbCKOXO3AMCTBEHHOTO IIPOM3BOJICTBA Bce 0Ooiee Bo3pacraer
riobanpHas posib KaK 3KOJOTHUU B IIEJIOM, TaK M 3KOJOTUU HACEKOMBIX. JTO OCOOEHHO YETKO
MIPOSIBIISIETCSL HA TIpUMepe 3amuThl pacTenuii. /o konna 50— rr. Hamero Beka 3aliuTa pacTCHHMA
MOYTH HE HYXKJajdach B OSKOJOTHYECKHX HCCIENOBaHMSIX. B 3TOT BapBapckuii mMepHoj Mocie
OoOHapyKeHHsI BPEIHBIX HACEKOMBIX MPEANUCHIBAIIOCH YIMOTPEOUTHh OMPEIEICHHOE KOIUYECTBO
SATOXMMUKATOB JJI1 UX yHHUYTOXKeHus. Eme yame oOpaboTKy sI0XMMHUKAaTaMH MPUMEHSUIN Kak
npoUIakTUYeCKyl0 Mepy 0e3 KaKoro—iuOOo HSHTOMOJIOTHYECKOTO oO0cienoBaHus. Mamo KTo
3ayMBIBAJICS O TSDKKHUX TOCJICJICTBHSIX TaKOTO 'MIEAPOro” ymoTpeOJICHUS WHCEKTHIUAOB, 00
OMAacHOCTH JJI  OKpYXKarouled MNpUpoJbl U JIOJEH, HCHONB3YIOLUIUX  BBIPAILICHHYIO
CEJIbCKOXO03SUCTBEHHYIO MPOIYKIUIO WM KUBYILUX B CEIbCKOXO35IIICTBEHHBIX pailoHax.

B 60-e rr. cTanu 4eTko MposSBISATHCS PE3yIbTaThl HEYMEPEHHOTO MPUMEHEHUS XUMHYECKHIX
CPEICTB B CEIbCKOM Xo3siiicTBe. HacTymun Tak Ha3bpiBaeMbIi '"TIEpHON TMPO3peHHus”’, Koraa
OMAaCHOCTh CTajla O4eBUAHOU. Ilo 3TOM NpuYMHE Hayana pa3sBUBATLCA MHTEIPUPOBAHHAS 3allUTa
pacTeHuii, KOTopasi OCHOBaHa Ha IMOCTOSHHOM KOHTPOJIE 3a HAcEeNeHHEM HACEKOMBIX Ha TOJeE.
XUMHUYECKHE CPEICTBA 3aLUTHl PACTEHUM JTIOMYCKAIOTCS K MCIOJIB30BAHUIO TOJBKO B TOM CIyyae,
KOI'JIa YPOBEHb YHCJICHHOCTH BPEAMTENS MPEBBILIACT ONpPEAENEHHBIA MOpor. ITOT MOPOr JOJKEH
OBITh MOBBIIICH MPU HAJTHYUU HA TIOJIE€ €CTECTBEHHBIX YPHTOMO(AroB, CIOCOOHBIX CACPKUBATH POCT
YHUCIIEHHOCTU BpeauTens. MHTerpupoBaHHbIE CHCTEMBI 3alllUThl PACTEHHM MpeaycMaTpuBaioOT
[IMPOKOE MCIIOTH30BAHNE OMOIOTUYECKOTO METO/Ia, MOBBIICHUE UMMYHUTETA PACTEHUH, CETIEKIIUIO
YCTOWYMBBIX K MOBPEKICHUIO COpPTOB. Pa3paboTka MHTErpHPOBAHHBIX CHUCTEM 3alIUThl PACTCHHM
YK€ HE BO3MOKHA 0€3 3HAHUSI OCHOB YKOJIOTHH HACEKOMBIX.

XUMUYECKHE CpEeACTBa 3alllUThl PACTEHMM, OJHAKO, PE3KO CHUKAIOT €CTECTBEHHYIO
YCTOWYMBOCTh arpO3KOCHCTEMBI, JIENAI0T €€ MPAKTUYSCKU O€33alUTHON Tepe]] OKa3bIBAIOIIIMMHUCS
Ha T0JIe HOBBIMHU BpeauTensaMu. [loaTomy cTpemiieHne 00beIUHUTh B MHTETPUPOBAHHOM 3aluTe
pacTeHU XUMUYECKUE METObI CO BCEMHU MTPOUYUMH SIBHO MPOTUBOPEUUBO 10 CBOCH CYTH.

Co BpemMeHEM UHTETPUPOBAHHBIE CHCTEMbl 3allUThl pACTeHHH OyAyT 3aMEHEHbI
IKOJIOTHUECKUM YIPaBICHUEM arpolieHo3amu. Takas JKOJIOTWYECKas 3alluTa pacTeHuil Oyaer
HampaBlieHa TpPEXAe BCEro Ha IMOJAJIEpP)KaHUE ECTECTBEHHOH YCTOMYMBOCTH arpo’KOCHCTEMBI, C
WCIIONBb30BAaHUEM BCEX JOMYCTUMBIX METOJOB, MOJJEPKUBAIOLUIUX TPECC ECTECTBEHHBIX
sHTOMOGaros. KoHeuHo, pu 3TOM S10XMMHKATHI JOKHBI ObITh UCKIIIOUEHBI U3 €€ apceHaa.

Hacexompwie nonesnvie u epeduble

B ObITy mMpOKO pacmpoCTpaHEHO TPEACTAaBICHHE O HACEKOMBIX KaK O CYIIECTBax,
MEMIAIOIINX KU3HU YelloBeka. UTo mpou30muIo Obl Ha HAIICH IUIaHEeTe, €Clii Obl MCUE3TH Cpa3y Bce
Hacekomble? Kazanoch Obl, 4TO B Taifre OyJeT 3HAUYMTEIBHO JIydile Oe3 THyca, B KBapTUpax — 0e3
TapakaHOB, Ha TMOJSIX W CKIagax — Oe3 Bpemuteneidl. OAHAKO OJHOBPEMEHHO HCYE3HYT BCE
pacTeHusi, ONbUISIEMbIe HACEKOMBIMH, MHOTHE INTHIBI U PBIOBI MOTHOHYT Oe3 kopma. CHIIBHO
3aMeIiTCS MouBooOpazoBanue. [loBepXHOCTh cymu OyaeT 3aBajieHa OCTaTKaMH PACTCHHIA,
TpyHaMmH >KUBOTHBIX, SKCKpeMeHTaMu. V3MeHUTCs Bech OOJMK HalIel IJIAHEThI, paciaayTcsl BCe
COBpEMEHHBIC OMOIICHO3HI.

Wrak, HacekoMble — HeOTheMIIeMasl 4acTh Onochepbl U MX POJb B JKU3HU HAIlCH IIAHETHI
rpomMajHa. HO, MOXKET GBITB, HUMCCT CMBICII HMCKOPCHUTLH JIMIIb OTACIBHBIC BUABI HACCKOMBIX,
MPUHOCSIIMX YeJIOBEeKYy HanOoibimuil ymep0? Takoro poma mporpaMMbl BBIIBUTAIUCH COBCEM B
HCOAaBHCC BpCMH.

31ech cieayeT YeTKO MOMHHUTH, YTO JIF0OOW BUJ — 3TO 3BEHO, OTHENbHAsS JIeTallb OMOIICHO3A.
Ecnu MBI momnbiTaeMcst MOIETUPOBATh KaKoW—1O0 OMOIIEHO3, TO Y HAC BCETJa OCTaHYTCS KaKue—
TO, Ka3aJIOCh Obl, JUITHUE 'TalKKM M BUHTUKH . TeM HE MEHee BIIOJHE BEpOsITHO, YTO 0e3 3THX



"neraneii” OMOIIEHO3 HE CMOXXET CYIIECTBOBATH W HOPMAIbHO (DYHKIIMOHHPOBATH WM 3aMETHO
CHH3HT CBOIO MPOJIYKTUBHOCTh M YCTOHYUBOCTb.

Kpome Toro, Bompoc 0 TOM, BpPEIHO HJIM MOJIE3HO JaHHOE HACEKOMOE JJIS 4elloBeKa, He
BCETJ]a MOXKHO PEIIUTh OJAHO3HA4YHO. Hampumep, KakeTcsl BIOJHE OYEBHIHBIM, YTO HAaCEKOMEIE,
MOBPEKIAOIINE KYJIbTYPHBIE PACTCHHS WU JEpPEeBbsS B JieCy, HaHOCAT HaM Bpen. OmHako
OKa3bIBACTCsI, YTO HEOOJNBIINE TOBPEIKACHUS CTHMYIUPYIOT POCT PACTCHUS W TOBBIIIAIOT €TI0
MPOAYKTUBHOCTh, YTO pPACTEHHE KakK Obl 3apaHee pacCYMTaHO MPHUPOJOH Ha IOBPEKICHHE
HEKOTOpBIX ero uacrei. CnemoBarenbHO, ¢uTodarn "Bpeautenu”, TPH HUX OTHOCUTEIHHO
HEOOJBIION YUCICHHOCTH, MOJIC3HBI M MOTYT YBEIIUYUTh YPOIKAA.

Jlaxke B ciydae MacCOBOTO Pa3MHOXKECHHS "BpeauTeNsi oOUui pe3yibTaT He Bcermaa Oyner
oTpuIaTeNbHBIM. Hampumep, mpu MaccoBOM pa3MHOKEHUU AYOOBOH JHCTOBEPTKH AyOBI K KOHILY
Masi OKa3bIBAIOTCS TMPAKTUYECKH Oe3 JIMCThEeB, Kak 3uMoi. [1o3ke Ha 3THUX ACPEBBSIX MOSBISCTCS
HOBas JIMCTBA, HO IpPH 3TOM IPOMNAJaeT TOAOBOM MpUPOCT ApeBecuHbl. Ho mocime maccoBoro
Pa3MHOXKCHHUS JIUCTOBEPTKH IMOYBA MO 1y0amMu OOMIIBHO ynoOpeHa IKCKPEeMEHTaMH T'YCEHHII, YTO
MOJIE3HO KaK JJIs CaMHX JyOOB, TaKk U ISl TPABIHUCTOW PACTUTEIHHOCTH, KOTOpPask K TOMY XK€ O]
OTOJICHHBIMH JTyOaMH TIOJTyYaeT B Hadvaje JieTa ropas3no OoJbIlle CBEeTa M MBIIIHO pa3BHBaeTCs. B
pe3yibTare, YOBITOK, HAHECEHHBIH MOTEpel APEBECHHBI, MOXKET ObITh KOMIEHCUPOBAH MPUOBLIBIO
OT JIOTIOJTHUTEBHOTO cOOpa CeHa.

Kaxkercss o4eBHIHBIM, YTO KOMapbl, MOIIKH M APYrd€ KOMIIOHEHTBHI THYCAa BpPEIHBI IS
gyenoBeka. OMHAKO JUYMHKKA 3TUX HACEKOMBIX, Pa3BUBAsCh B BOJOEMAax, MOTYT OBITh IIEHHBIM
KOPMOM JJIsi phI0O W, YTO HE MEHEe BaXKHO, HAKAIUIMBAIOT B ceO€ IICHHbIE MHKPOAJIEMEHTHI,
MOTTAJIAfOIINE B BOAOEMBI U3 TIOYBBI BMECTE CO CTOKaMH BOJbI. VIMaro, mosiBUBIINECS B pe3yJIbTaTe
pa3BUTHUS DTHX JIMYMHOK, PA3JIETasiCh, PA3HOCIT OTH MHKPOAJIEMEHTHI BCIOAYy, BKIIOYAas H
BOJIOpa3/enbl. buoMacca Takux JBYKPBUIBIX OTPOMHA, @ CJIEIOBATEIBHO, 9TO BAXKHEHIINN (akTop,
CIIOCOOCTBYIOIIMKA KPYrOBOPOTY MHKPOIJIEMEHTOB, CTOJb HEOOXOJUMBIX JUIS BCErO IKHUBOTO
(O.H.Cazonoga, 1968).

Takum 00pa3zoM, Kaxymiuecss OYeBHIHBIMU MPEJCTABICHUS O Bpele WM TOJib3€ TeX WU
WHBIX HAaCEKOMBIX Ha [elle OTHOCUTENbHBI. JIeHCTBHTENBHO, HACEKOMBIE MOTYT TPUHECTH
TPOMAaJIHBIN BpeJ YEeNOBEKY, €CIIU MOJ] BIUSHUEM CaMOT0 YelIOBEKa, peke — MO APYTUM MPUIHNHAM,
HapymieHO TpUpoAHOe paBHOBecre. OCOOCHHO CIIOKHO COXPaHHTh TaKO€ paBHOBECHE B
arpoleHo3ax, HEeCTeCTBEHHBIX JuIg Jioboro manmmadTa. [losromy BakHeimas 3agaua
COBPEMEHHOW YHTOMOJIOTHH — KOHTPOJIUPOBATh YMCICHHOCTh MPUPOIHBIX MOMYJISIIUI HACEKOMBIX
U PeryJIipoBaTh UX TAKUM 00pa30M, YTOOBI BCET/1a MOAEPKUBATIOCH €CTECTBEHHOE PABHOBECHE.

Hacexomuie —6eépUiUHA 360/II0UUU IHICUBOMHO20 MUpa

Hacexombie — 3T0 0co0asi rpymma >KHBOTHBIX KaK IO Pa3HOOOpa3uio (MX HE MEHee JBYX
MHJUTHOHOB, BHJIOB, T.€. OOJIbIIE, YeM BCEX IPOYNX JKHBOTHBIX M PACTCHHUI BMECTE B3STHIX), TaK U
0 KOJMYECTBY o0coOeil (corlacHO OuYeHb OpHEHTHpPOBOYHOMY pacuery K.b.Buibsmca

(C.B.Williams) Ha Bceii Hameii manere ux He MeHee 10™° ocobeit). 'poMaHa TaKkxkKe U CyMMapHas
OroMacca HaCeKOMBIX, BCETO JIUIIh OJJHA CTast CApaH4YU M0 Macce MOXKeET nMpeBocxoauTh 10 ThIC.T.

ITo cBoeit MHOTOOOpa3HOM poM B OMOIIEHO3aX, YPOBHIO MPUCIIOCOOJICHHOCTH, HHTEIIEKTY
HACEKOMBIC, HApSAIY C MIICKOMUTAIONIMMH, MPEACTABISIOT COOOW OIHY W3 BEPIIMH MHUPO3IAHHUS.
OpHako HACEKOMbIE OTIMYAIOTCS OT MJIEKOMHUTAIOMIUX ropa3io Oosiee TIyOOKOM U pa3BETBICHHON
CBS3pI0 CO BCEM, JKMBYIIMM Ha IUJJaHETE, MOTOMY 4YTO TEOJIOTMUECKHUN BO3PACT HACEKOMBIX
3HauuTeNbHO Ooubiiue. [Ipenky HacekOMBIX MOSBUIIMCH HA CyIIe, BO3MOXKHO, €IIe B CUIYype, B
KapOOHEe e HACTyHaeT pacIiBeT KIacca HACEKOMBIX, MPOJOJDKAIONIMICS W B HACTOSIICE BpEMS.
Hacexomble — 0fHM M3 TEPBBIX XUBOTHBIX, HACENMBIIUX CYIIy M TEpPBbIE XUBBIE CYIIECTBA,
MpUOOpETIINE CIOCOOHOCTh K aKTUBHOMY TOJEeTy. HakoHell, HaceKkoMble TepBhIE MEPeluId K
COLIMAJIbHOMY 00pa3y *KH3HU C pa3/IeJICHUEM TpyAa MEeXAY WieHaMHU cOOOIIecTRa.

CrnenoBaTebHO, HAaCEKOMBbIE — 3TO HUCKIIOUMUTEIBHO YyAayHas ' KOHCTPYKUHUS' , CO3JIaHHAs
npupoaoil. be3ycnoBHO, m00Oble CpaBHEHHMsS] HACEKOMBIX C IO3BOHOYHBIMH, TeM Oosee
MJICKOTMTAIOIIMMH, TOBEPXHOCTHBI, MOCKOIBKY 3TO MPHHIMIIHAILHO OTIWYAIOIIMECS APYr OT
Jpyra OpraHu3Mbl, >KUBYILHE, XOTh U B MEPEKPEUIMBAIOLINXCS, HO COBEPIICHHO Pa3HBIX MHpaxX.



O‘ICBI/II[HO, YTO HACCKOMBIC 06HaI[aIOT KaKUMH—TO OCOGGHHOCT}IMI/I, OTJIMYAKIIUMU UX OT APYTrUx
KMBOTHBIX, a O3KOJIOrMd HACCKOMBIX OJOJIKHAa BO MHOI'OM OTJIHYATBCA OT OKOJOrMHM JOpPYrux
KHNBOTHBIX.

(DaKmopbt, ozparnuuuearouiue pasmepsvl HACEKOMblX

CaMble MeNKHME HACEKOMbIE — Hae3qHUKHU-sireensl nMetor mimHy He meHee 0,3 — 0,5mwm.
Camoe xe 00JbIIOE MO JJIMHE COBPEMEHHOE HAaCEKOMOE — TPOMMUYECKUI MaJIOYHUK — JOCTUTAET
npumepHo 30 cm. Camoe TspKesnoe HacekoMoe — Kyk-roiauad — Becut He Oonee 40 r. Hemuorum
Oosiee Mo pa3MepaM ObUIM U caMble KPYITHbIE HACEKOMBIE B F€0JIOIMYECKOM IPOILIOM.

HHTepecHO, YTO NPUMEPHO TE K€ OTPAHUUYEHHUS B Pa3MEpax MMEKT MECTO M y APYIrHux
YJICHUCTOHOTUX. M3 Ha3eMHBIX JJMHA CaMbIX KPYIHBIX MHOTOHOEK Toke He npesblimaeT 30 cMm,
BOJIHBIE PAaKOOOpa3Hble MOTYT OBITh HECKOJbKO KpymHee. Tak, JUIMHa Tena paka-oMapa MOXKET
noxoauTh 10 80 cM. ¥V XKUBIIUX B IEBOHE PAKOCKOPIIMOHOB JAJIMHA T€JIa MO JOCTUTaTh 2 M. JTO,
MO—BUAMMOMY, BEpXHMHA TIIpeles pa3MepoB s WICHHCTOHOTMX. Hukorma He ObUIO
YJIEHUCTOHOTHX, CPAaBHUMBIX IO pa3MepaM C KPYHOHBIMH pblOaMH, pEeNTWIMAMU WIN
MJIEKOITUTAIOIIUMH.

OueBUAHO, YTO KOHCTPYKLUS TeJa WIEHUCTOHOI'MX TAKOBA, YTO OTPAaHUYMBACT UX pa3Mephl.

MuHMMaNbHbIE pa3Mepsl Teja, MO—BHIMMOMY, OTpaHHYE€Hbl MHHHMMAJIbHBIMHU DPa3MepaMu
KJICTOK MHOTOKJIETOYHOI'O CJIOKHOrO opraHusma. Hemb3s 3a0biBaTh, UTO siflieeq—TpHUxorpamma,
JUTMHA KOTOPOTO MEHBIIIE AUaMeTpa THUIIOTpaCKON TOUKH, UMEET B MPUHIIUIIE T€ K€ OpPraHbl, 4TO U
KPYITHOE NEPENOHYATOKPHUIOE CKOJIUS, JUTMHA KOTOPOT0 HECKOJIBKO CAaHTUMETPOB.

CrnoxxHee BOIpOC O TOM, YTO OTpaHUYMBAET MaKCHUMallbHble pa3Mmephl. [lpuBenem 3aech
HECKOJIbKO TMIIOTE3.

Eme C.C.YerBepukoB (1915) oOparuin BHHMaHME HAa MEXaHHUYECKHE MPEUMYILECTBA
TpyOuaTOl KOHCTPYKLMH CKEJeTa, T.e. HApYyXKHOrO TBEPAOrO IIOKPOBA, IO CPAaBHEHHIO C
KOHCTPYKIIMEH, B KOTOPOH OMOPHYIO (PYHKIIMIO HECET TBEPAbIil BHYTPEHHHI CTEPKEHb — XOpAa WK
MO3BOHOYHUK. HapyXHBI CKeJleT He TOJIBKO IMOBBINIAET MEXAHWYECKYIO0 MPOYHOCTh, HO TAKXKe
ABISICTCA M OpOHEH, 3aluINaroniell BHYTPEHHHE OpraHbl OT MOBpexaAeHui. OmHako TpyoOuaTas
KOHCTPYKLIMS Teja JOJDKHAa OBbITh OrpaHMYCHA OINpPENEICHHBIMU pa3MepaMHu, IOCKOJBKY C
YBEIIMYEHUEM DPa3MEpOB Tella €ro BEC BO3pacTaeT MPONOPIHMOHAIBHO KyOy HM3MEpEeHMid, a cuia
MBIIIL] MPONOPLUUOHAIBHO UX CEYEHUIO, T.e. KBaapary u3MmepeHuil. CienoBaTeiabHO, KPYHMHBIM
KUBOTHBIM TPUXOJUTCSA 3aTpauyuBaTh ToOpa3go OoJbIlle SHEPrMM Ha MOJJEp)KaHUE Beca
COOCTBEHHOTO TeJIa M HA €r0 NMepEMEILEHUE, YEM MEJIKHUM.

Ecnu wmarepuan, M3 KOTOPOTO COCTOST TBEpJble HapyKHBbIE HOKPOBBI HUMEET OOJIBINOM
yIIENbHBIM BEC, TO 3TO JOKHO CYHIECTBEHHO CIIEP’KUBAaTh yBEIMUEHHE pa3MepoB. BcnomHuM, 4to
CPEHEBEKOBBIE phI[ApU B CIUIOIIHBIX JKEJE3HBIX JlaTaX MOYTH HE MOIVIM NEPEABUIaThCS CaMHU.
TBep/ble MOKPOBBI )KUBOTHBIX HECPABHEHHO JIErye, OJJHAKO Ha3€MHbIE Yeperaxy BCe XKe JOBOJIBHO
MeanuTenbHbl. Obnanaronme xe oObIMHO 0oJiee TOHKMM KapamakcoM IpPEeCHOBOJHBIE uepenaxu
JOCTaTOYHO ITPOBOPHBI U B BOZIE U Ha cyue. [1o TBepabIM Hapy>KHBIM [TOKPOBaM HACEKOMBIX MOYKHO
CPaBHUTb UMEHHO C uepenaxamu. OJIHaKO BEC COBPEMEHHOU CJIOHOBOM Uepenaxu MOKET JOCTUTaTh
400 kr, camoe xe Tsbkenoe Hacekomoe Becut 40 r. CiaempoBarenbHO, TpyOUuaTas KOHCTPYKITUS HE
SABJISIETCS] IPUYUHOM, OTPAaHUYMBAIOLLEH pa3Mepbl HACEKOMOTO.

Jlpyrast rumore3a Obiaa mpeminoxena B.H.bexiaemumeBoim (1952). Ona Toke CBsA3BIBAcT
OTPaHUUYEHUE PA3MEPOB UJIEHMCTOHOTONO C €ro TBEPABIMH HApyXHBIMU IOKpOBaMH, HO B
HECKOJIbKO MHOM IUIaHe. Y WIEHHUCTOHOTMX, B OTJIMYUE OT dYepenax, HApyXKHbI MaHLUpb He
CIOCOOCH K POCTY W JIOJDKEH PETYJISIpHO 3aMEHSATHCS HOBBIM B Ipoliecce JUHBbKU. Kak m3BecTHO,
HOBas KyTHKyJa oOpasyeTcs MOA CTapoi, cpa3dy IOCie JMHBKM OHa €Ile JOBOJBHO MArkKa MU
3aTBEpAEBACT TOCTENIEHHO. MOMEHT JIMHBKH, B IPUHIINIIE, MOXKET CUUTAThCSI KPUTUYECKUM, TAK KaK
CIIMIIKOM KpYIHO€ HAaceKoMOe, JMIICHHOE TBEPIOro CKeleTa, JODKHO PaCIUIIOIIUTECS I0J
COOCTBEHHOM TSKECTHIO.

KoHeuHo, Henb3s Bce e MPEICTaBIATh TONBKO YTO CIMHSBIIEE HACEKOMOE KaK PE3UHOBBIM
MENIOK, HalOJHEHHBIM JKUAKOCTHbIO. B Tele OoCTaroTCsi OnpeleleHHbIE ONOpbl B BHUJE CBSI30K U
MycKynarypsl. Kpome Toro, 4acto mnocie JUHbKH HaCEKOMOE 3arJIaThIBa€T BO3]yX, YTO MOBBILIAET



JaBJICHHE TeMOMUM(BI U TMPUBOAUT K OOINBIICH MEXaHMYECKOW MPOYHOCTH KOHCTPYKIIMM Tela B
TakoM "HagyToM" BHUJIE.

Nuorna HaceKoMOe MOJIb3yeTCs CBOUM COOCTBEHHBIM BECOM, YTOOBI OCBOOOIUTHCS OT CTaphIX
MOoKpoBOB. [Ipu 3TOM OHO MNPHUKpPEIISETCS K BEPTUKAIbHON MOBEPXHOCTH M yIEp)KaHUE Tena
KOHEYHOCTSIMU O0JIerdaeTcsi, Tak Kak OHM B TaKOM IOJIOKEHUHM paboTaroT Ha pacTsbkeHue. Ha
TOPU30HTAJILHOM MOBEPXHOCTU OHH MOABEPTAIUCH OBl U3THOY U CKATHIO.

[TonHOCTBIO OTKa3aThCA OT TUNOTE3BI, NpeanoxkeHHon B.H.beknemumiessiM, Henb3s. OgHaKko
HU runore3a YerBepukoBa, HU rumnore3a bekimemuiieBa He MOTYT OOBSACHUTH OrpaHUYCHHE
pa3MepoB BOJHBIX YJICHUCTOHOTHX, TaK KaK BEC Tejda B BOJHOM cpeAe MOXKET MOITHOCThIO
HUBEJINPOBATHCS.

PaccmoTpuMm emie nBe TUNOTE3bl, MPUIOKUMBIE TOIBKO K HACEKOMBIM. Y HACEKOMBIX
KOHEYHOCTH, OJIICP’KUBAIOLIUE TEJO, MPUKPEIUIAIOTCS OYeHb OJM3KO APYT K APYry — K TPYIHOMY
otneny. Ha Becy ocTatoTcst 0OBIYHO CPaBHUTEINBHO JIETKAask M UMEIOIIas CTUIOIIHON OTIOPHBIN CKENeT
TOJIOBHAsI KarlCcysia M TSDKENOoe CO cladbiM ckeneToMm Opromko. I[lomnep:kanue Oproimika Ha Becy
TpeOyeT TMOCTOSSHHOTO MBIIMIEYHOTO TOoHyca. [Ipum Bo3pacTaHWM pa3MEpOB HACEKOMOTO JTa
MyCKyJlaTypa JOJDKHA HENMpONOPIMOHAIBLHO YBEIUYMBATHCS MO cBoeMy cedeHuto. C apyroi
CTOPOHBI, y psiJia HACEKOMBIX, HAIPUMED Y KYKOB, OPIOIIKO JTOCTATOYHO KECTKO 3aKPEIICHO U €ro
nojajep>kaHue, Mo—BUAUMOMY, He TpeOyeT HuKakux ycuinuid. Kpome Toro, moanep:kanue Oproinka
BO3MOXXHO U 32 CUET YBEIUYCHHUSI TABJICHHS TeMOTUM(EI.

Jlpyras rumote3a CBSI3bIBAET OTPAHUYEHHUS pa3Mepa CO CHOCOOHOCTBIO K IMOJIETY, KOTOPBIH,
KaKk W3BECTHO, SBUJICSI OCHOBOM miis  (QOpPMHpPOBAHUS KJlacCa HACEKOMBIX B  IIETIOM.
AdpoarHAMHUYECKHUE OTpaHUYEHHUS Pa3MepoB, JCUCTBUTENbHO, MMEIOT MecTo. Camble KpyHHBIE
OTHLBI YTPAuUBAIOT CIIOCOOHOCTH K TMOJIETY (Bec xopowio jeraromero rpuda — no 12 kr, mioxo
aeraromiei apodel — 10 16 KT, He JIeTaroImuX caMbIX KPYyHHBIX cTpaycoB — a0 90 kr). OmgHako, Kak
MBI BHJIUM, BEC CAMBIX KPYITHBIX HACEKOMBIX JAJIEK OT 3TUX OTPAHUYCHHIA.

TakuM o00pa3oM, Bce MEXaHHYECKHE OrpaHUYEHHUS pa3MEpoB, CBA3aHHbIE C BHEIIHEH
KOHCTPYKIIMEH Tella HAaCeKOMOTO, He KaXKyTCS JOCTAaTOYHO yOEAWTENbHBIMH, XOTS UX U CIEIyeT
NPUHUMATh BO BHUMaHHe. DTHU OTpaHUYEHUs, MO—BUAMMOMY, CYIIECTBEHHBI MPH pa3Mepax Tena
0oJbIlle OAHOTO METpa, HO HACEKOMBIE TaKUX pa3MEpOB HUKOTNA He cymiecTBoBanmu. Haubornee
BEPOATHO, 4YTO pa3Mepbl WICHHCTOHOTMX OrPaHUYEHbl MPEKIE BCEr0 OCOOEHHOCTSIMH UX
KPOBEHOCHOM M JAbIXaTeNbHOW cucTeM. [IpM OTKpBITOM KPOBEHOCHOM CHUCTEME U OTCYTCTBHM
Pa3BETBIEHHBIX WU MPOHHUKAIOUIMX BHYTPh OPraHOB HECYHIMX KPOBb KalWJUIAPOB 3Ta CHUCTEMa
CIocOOHAa XOpOIIIo 00eCTIeYnBaTh CHAOKEHNE MUIIEH U yIaJeHHE YKCKPETOB TOJIBKO M3 HEOOBIIIIX
[0 pa3Mepy OpraHoB, 0OJaJalolIuX, COOTBETCTBEHHO, OTHOCUTENIHbHO OOJIbLIONW MOBEPXHOCTHIO,
gepe3 KOTOpYIo Jerko mpoucxoaut auddysus. C yBenmudeHHEM K€ pa3MepOB BO3MOKHOCTU TaKOM
mudy3un pe3ko CHUKAIOTCA.

C Bo3moxHOCcTsMH nud(dy3un B Tpaxeosiax CBSI3aHbBI M OTPAHUYCHUS, HAKIIAbIBACMBIC
TpaxeiHOW CHCTEMOW WIEHHWCTOHOTHUX. PacdeThl MOKa3pIBalOT BO3MOXKHOCTh Takod auddy3un Ha
paccrosinue He Oonee 1—2cM, gake Py aKTUBHON BEHTIIIALIUN TPAXEHHBIX CTBOJIOB.

[TonobHorO pona orpaHUuYEHUs], CBA3aHHBIE C TPYAHOCTAMHU AU(Y3UU KUCIOpPOJa B TKaHH,
CHUMAIOTCS TPU HAIMYMKA CHUCTEMbl KamwuisipoB. He HCKIIOYEHO, 4YTO y THUraHTCKUX
PaKOCKOPIIMOHOB OblIa 3aMKHYTasi KpOBEHOCHAs CHCTEMA.

Hpeumymecmea U He0OCMamKu MeiKux pasmepos

Bcst 5K0510rHa HACEKOMBIX — 3TO MPEXKE BCETO IKOJIOTHS MEIKHUX CYIIECTB. Menkue pa3mepsl
JAI0T CIEAYIOIIUE TPEUMYILIECTBA dKUBOTHOMY'

1. CrtocoOHOCTH MCTOJIB30BaTh MEJKHE YKPBITHS U KPOXOTHBIC PE3EPBHI MHINH, KOTOPHIX B
MIPUPOIC BO MHOTO pa3 OoJbllie, 4eM KPYMHBIX. biaromgapsi CBoMM MEIKUM pa3MepaM, HaceKOMbIe
HaxoJST TaKHUe MHUKPOKIMMATHYCCKHUE YCIOBUSA, KOTOPbIE HEAOCTYIHBI Il Oojee KPYITHBIX
CYIIECTB, OOUTAIONINX B TOM e MECTHOCTH. Hacexombie MOTYT pa3BHBAThCs OT SiIa JO MMAaro,
MUTAsICh BCETO OJHUM CEMEHEM PACTEHUSI WU OJHUM SIUIIOM JAPYroro HaCEKOMOIro. DTH PE3€pPBbI
VKPBITUH U TIUTAHUS HACEKOMBIE JCIIAT C ellle 00iee MeTKUMHU KIISIIaMHU.



2. VckImounTeNbHO BBICOKYI0 MHTEHCUBHOCTH OOMEHA BEUIECTB M OBICTPBIA MPUPOCT MACCHI
Tena. 9TO OCOOCHHO TUIIMYHO Ui OOMTaTeeil OYeHb KPaTKOBPEMEHHO COXPaHSIOIIMXCS 3aMacoB
nuiy (TPymbl, HABO3, TUIOAOBBIC Tejia TPUOOB). YBEIUYCHUE YACTbHON MHTEHCUBHOCTH OOMEHa ¢
YMEHBIIIEHHEM pa3Mepa TUIUYHO U1 BCEX JKUBOTHBIX, BKJIIOYAs Takke M TEIIOKPOBHBIX
(K.IImuar-Huenscen, 1987).M3—3a 601b1110i CKOPOCTH Pa3BUTHS MHOTHE HACEKOMBIC CIIOCOOHBI
HCIOJIb30BaTh OUYEHb KPATKOBPEMEHHO CYIIECTBYIOLIUE OJIaronpusTHbIE YCIOBUS.

3. BeICTpBINi TeMIl yBENWYEHHS YHCIEHHOCTH TOMYISLIUU TpPU OJAarONpUSTHBIX YCIOBHSIX,
CBSI3aHHBIN ¢ OOJIBIITON MHTEHCHBHOCTHIO MeTaboau3Ma. J{JIT HaCeKOMBIX B 3HAYHMTEIHLHO OOJIbIICH
CTCTICHH, YeM /I KPYIHBIX J>KABOTHBIX, TUIHUYEH T-0TOOp, T.e. OTOOpP HA TOBBLIIMICHHYIO
IJI0JJOBUTOCTh, KOTOPOI YacTO COMMYTCTBYIOT pe3KHe KoJeOaHHsI YUCIEHHOCTH.

4. BoNbIyI0 OTHOCUTENBHYIO MBIIICUHYIO CHITy. Tak, *yK-HaBO3HHMK CIIOCOOCH MOJHUMATH
rpy3, B 90 pa3 mpeBbimaroniuii ero coocTBeHHbIN Bec. IlIMpoko m3BeCTHA Takke CIOCOOHOCTH
MYypaBbEB MEPEHOCUTh OTHOCUTEIBHO TSKEIbIE MpEeAMEThl. biarojgapsi cBoeil cuiie, HaCEKOMbIE
MOTYT MPOTHUCKHUBATHCS MEXAY YacTUIAMH TMOACTUIKUA U TOYBBI, a TaKKe B BI3KHX CyOCTpaTax,
Jienasi B HUX XOJIbI.

5. bosibiyro OTHOCHTENbHYIO MOBEPXHOCTh MEJIKUX OPraHU3MOB, KOTOpas MNPUBOAMT K
BBICOKOH CTENEHU TOPMOKEHHUS BO3yXOM IpH NajeHuu. biaronaps 3Tomy HaceKOMbIE, YIaBIIHE C
BBICOTHI, KaK MpaBwio, He pazOuBatorca. Kpome Toro, Hacekomble, OCOOCHHO MENKHE, JTake He
UMEIOIUE KPBUIBEB, JIETKO TIOAXBATHIBAIOTCS TOKAaMH BO3JyXa U PA3HOCSATCS Ha OOIbIIHE
paccrosinus. [IpaBna, Takue MUrpaiii He MOTYT OBITh HAIIPABJICHHBIMH.

OnHako MeJIKME pa3Mepbl HaKIAJbIBAIOT U CYIIECTBEHHbIE OTPAaHUYEHUST Ha KU3Hb
HAceKOMbIX. B OCHOBHOM, OHU CBOASITCS K CIEAYIOLIEMY:

1. C ymeHblIeHHEM OpraHM3Ma BO3pAcTaeT €ro OTHOCUTEIbHAs MOBEPXHOCTh, YTO PE3KO
MOBBILIACT JJISl HUX 3HAYCHHE TaKMX aOMOTHYEeCKUX (aKTOpOB, KaK TeMIepaTypa 1 BIaKHOCTb. be3
CHEIHMAbHBIX 3alIUTHBIX MPUCIOCOOICHUI HACEKOMOE MOXKET BBICOXHYTh, MOTEPATH BIATY
OykBajbHO 32 MUHYTBI. CTOJIb K€ OBICTPO HACEKOMOE MPOrpeBaeTcst U ocThiBaeT. Eciu mpobiema
COXPAaHEHHUS BJIard ObLIa KAaK—TO pEIIeHa B HBOJIOIHUU HACEKOMBIX, TO TOJICPKAHUE TOCTATOYHO
BBICOKOW M MOCTOSTHHOW TEeMIEpaTyphl Tejla B T€UEHHUE JJIUTENBHOIO BPEMEHH OKa3allach JJI HUX
HEBBIITOJIHUMOM 3ajadeil. 1103ToMy mpu OTpULATENBHBIX TEMIIEpATypax BO3JyXa HAaCEKOMBbIE, 3a
peayaliiiuMy UCKITIOUYEHUSIMHU, HE MOTYT OBITh B aKTUBHOM COCTOSTHUH.

2. Manble pa3Mepbl OrpaHHYMBAIOT YUCIIO HEHPOHOB B HEPBHOW CHCTEME, a CIIEOBATEIBHO,
MPEMSATCTBYIOT TOSBICHUIO OCO00 CIIOXKHBIX (opM TMOBeneHUs, TeM Oosiee, HMHTEIIEKTa. B
MOBEICHUN HACEKOMBIX OYCHBb PACIIPOCTPAHEHBI OTHOCUTEIHHO CTEPEOTHITHBIE (JOPMBI, CIIECTYIOIIHE
XKecTKoi mporpaMMe. Eciu Obl He BBIHYK/IEHHO Majible pa3Mepbl, He UCKIIOYEHO, UTO HaCEKOMbIE
co3/1amu ObI CBOIO IIUBHIIM3AIINIO, PHYEM HAMHOTO PaHbIIIE YETOBEUECKOM.

3. Menkue opraHu3Mbl UMEIOT OOJIbIIE MOTEHIIMATBHBIX XUITHUKOB, YeM KPYITHBIE.

4. JInst MEIKOro CyIliecTBa MOBEPXHOCTHOE HATSHKEHUE BOJbI CTAHOBUTCS PEAIbHOM, BIOJHE
ocsizaeMoi cuiior. He cmaumBaromuiicsi MEJIKUN MPEIMET MOMKET CKOJb3UTh MO MOBEPXHOCTHOU
IUICHKE BOJbI, HE MpOOWBas €e, KaK HOTH KIOMOB—BOJAOMEpOoK. CMaumBaemas e MOBEPXHOCTh
MPUIKIIAET K TUIEHKE BObI, B pE3yJbTaTe Yero MorudaroT MHOTHE HACEKOMBIE.

5. DIIEKTPOCTATUYECKUE CUIIbI, BOSHUKAIOIINE MPU HAKOILJICHUHU 3apsA0B KaK Ha CaMOM TeJle
HAaceKOMOro, TaK U Ha OKPYXAalOIMX €ro MpeaMeTax, MOTYT CYHIECTBEHHO MpENsTCTBOBAThH
NEeSATEIbHOCTH HACEKOMBIX.

/Jlpyzue ocobennocmu Hacekomuix, npuseouiue K ux pacugemy

MenkuMu pazMepaMu 00JIaZal0T CPEI WICHUCTOHOTMX HE TOJbKO HACCKOMbBIC, a HAIPUMED
KJICIIM, MAyKH W MHOTOHOKKH. [0 BHIOBOMY pa3HOOOpasvio BCE OHH 3HAYMTEIBHO YCTYIAlOT
HACEKOMBIM. J[e710 B TOM, YTO HACEKOMbIC — IICPBBIC KUBBIC CYIICCTBA HA HAIIICH IIAHETE, aKTUBHO
OCBOMBIIIE TOJIIY BO3ayxa. COrjlaCHO COBPEMEHHOW CHCTEMAaTHKE K MCTHHHBIM HACEKOMBIM W3
MEPBUYHOOCCKPBIIBIX  OTHOCATCS TOJNbKO ImeTHOXBOCTKH (Archaeognathau Thysanura).
PasHooOpasue MOCACAHUX BIOJHE CPaBHHUMO C pa3sHOOOpasHeM, HampuMeEp, MHOTOHOMKEK.
CremoBaTellbHO, €CTh OCHOBAHMS I10J1araTh, YTO MMEHHO IIOJET CO3Jal HACEKOMBIX BO BCEM HMX



COBPEMEHHOM MHOToo0Opa3uu. [lepBble KpbUIaThle HACEKOMBIC IOSBWINCH, NO—BHIMMOMY, B
kapOoHe. B 3To BpeMs B Bo3yxe y HUX eIle He ObLIO KOHKYPEHTOB.

TosbkO 3HAYHMTENBHO TO3KE, B IOPCKOM IEPUOJIE, KOHYMIOCH T'OCHOJCTBO HACEKOMBIX B
Bo3ayxe. [1osSBUIIHCE JIeTaloNHe MPECMBIKAIOIIUECS — IITEPO3aBPhl, a 38 HUMH W HACTOSIIINE TITHIIBI.
B cuity cBoeli KOHCTPYKIIMM Tella, TTO3BOHOYHBIE MO OBITh KpYITHEE, YeM HAaCEKOMBIC, T0ITOMY
MO3BOHOYHBIC OXOTWJIMCh 332 HACEKOMBIMH, a HE HAa000pOT. B OTIOXKEHHSX IOPCKOTO Tepuoaa
HAXOJSIT MHOTOYHCIICHHBIC MOTaKH, YaCTO MOYTH LEIUKOM COCTOSIINE U3 OCTATKOB HACEKOMBIX.
Ckopee Bcero, 3To noragaku nrepozaspos (B.B.XKepuxun, 1980).

[NosiBiieHUE TaKUX MOIIHBIX XUIIHUKOB JOJDKHO OBLIO B TIEPBYIO OYEPEab COKPATUTH OOHIIHE
KPYITHBIX JICTAIOIINX HACEKOMBIX. VIMEHHO MeNKHe pa3Mepbl, BO3MOXXHOCTb HCIOJIb30BaTh CaMbIe
pa3HOOOpa3Hble YKPBITHS, YacTO HEIOCTYIHBIC JISi TO3BOHOYHBIX, IO3BOJWIIM HACEKOMBIM HE
TOJIKO COXPAHUTHCS, HO M 3HAYUTEIILHO YBEITMYUThH CBOE pa3HOOOpasue.

Wrak, manble pa3Mepsl B COYETAaHHU CO CIIOCOOHOCTBIO K AKTHBHOMY IIOJIETY SIBUJIHCh
OCHOBOM MOTYIIIECTBa KJlacca HaceKoMbIX. K 3ToMy criemyer n00aBUTh TakKe BO3ZHUKIIYIO
muddepennmanuio QyHKIU U oOpa3za KM3HM B Ipolecce OHTOreHesa. JlmumHku Bce Oosee
CTIICIUANTM3UPYIOTCS Ha (DYHKIMM NMUTaHHA, T.e. HapalmuBaHWs OuomMacchl. KpbuiaTeie ke mMaro,
CTIOCOOHBIE Onaronmaps IMOJIETY IMPEoaoJieBaTh OONbIIME paccTosiHUA, OepyT Ha ce0s (yHKUHUU
pPa3sMHOXKCHHS, a TaKKe pacCeleHHs, B TOM YHCJIEC ITOMCKA HOBBIX YYaCTKOB C MHIIEBHIM
cyOCTpaToM, TPUTOIHBIM AJis JTUYMHOK. Beck oOmuk B3pocnoil craauu Pterygota— sto obmuk
"paccensromeiics craauu” (M.C.I'misipos, 1949).

Jlaxke JTMYMHKY Pa3HBIX BO3PAaCTOB OJHOTO W TOTO JK€ BUAA MOTYT HMETh Pa3IHYHYIO
sKoyoruto. Tak, JHYMHKH KOMapOB—IEPryHOB MIIQAIINX BO3PAacCTOB OOBIYHO IUIABAIOT B TOJIIIIE
BOJIbI (paccenuTenbHas PyHKIH), a 0oJiee CTapIke He BRIXOAIT U3 Miia (TOJbKO MUTAHKE).

CremoBarebHO, HAaCEKOMBIE WIPAIOT HCKIIOYHUTEIBHYIO POJIb B JKHU3HU HAIlIEH TUTaHETHI
Onarofaps UX YAAQ4HOW HMCXOMHOW KOHCTPYKIMH, a TaKKe OCOOCHHOCTSIM MX HCTOPUYECKOTO
pa3BUTHSL.



I'TABA 1. ABUOTHYECKUE ®AKTOPBI CPEJBI N
HACEKOMBIE

1. OCHOBHBIE NOJIOKEHUSA AYTIOKOJIOI'MK HACEKOMBIX

JKoJIorH4ecKkuii GakTop — 000 SIEMEHT Cpelbl, CIIOCOOHBIM OKa3bIBaTh BIMSHHUE HA
opranusM. K umcny BHemHHX ()aKTOPOB OTHOCSTCSI CBET, TEMIIEPATypa, BIAXKHOCTh, COJICHOCTH
BOAbI U T.a. CreayeT oTau4aTh OTAeTbHBIC (DAKTOPBI OT MX KOMIUIEKCOB. Hampumep, BbIcOTa Haa
YPOBHEM MOpSI CYIIECTBEHHO OTpakaeTcs Ha JKU3HM BCeX OpraHm3MoB. OJHAKO C BBICOTOM
MEHSIETCSl IIeNbIi  KOMIUIEKC (haKTOpOB: TeMIeparypa BO3AyXa, aTMocepHOe aBJCHHE,
CTIEKTPAJIbHBINA COCTaB CBETA H T.JI.

Abuomuueckue u buomuueckue paxkmoput cpeovl

K uucny abuomuueckux ¢GakTOpoB OTHOCATCS JIOOBIE BO3ACHCTBYIONIME HA OPTaHHU3M
¢usnueckn 1o (CBET, DJICKTPUYECKHME M MAarHUTHBIC IIOJIs, TPaBUTALUs, WOHH3HPYIOIIAs
panmanys), KiuMaTndeckue (akTopsl (TemrepaTypa M BIXHOCTh BO3IyXa, BeTep, arMocdepHoe
JaBJICHHE, OCAKH), CBOMCTBA BOBI U MOYBBI (Harpumep pH, COCHOCTD).

Buomuueckue HakTopbl — 3TO BO3ACHCTBHE BCETO )KHUBOTO, OKPYXKAIOUIETO OPTaHU3M, B TOM
qucie U 0codeld cBoero ke Buaa. BiusHue 6uotTnyecknx (pakTopoB MBI pACCMOTPUM B CIEIYIOLTNX
pazzenax. 37ech TOJNBKO IMOJYEPKHEM, YTO BIUSHHE aOMOTHUECKHX M OMOTHYECKHX (DaKTOPOB
MOKET OBITh B3aMMOCBs3aHO. V3BeCTHO, HampuMep, 4TO KOJMYECTBO YKPBITHI BCETla OTPAaHUYEHO.
Ecnm Bce mydimmme yKpBITHS yXKe 3aHSATBI OCOOSIMH CBOETO MM JPYrHX BHAOB (OMoTHueckue
(dakTophl), TO OCOOb BBIHYKICHA JIOBOJILCTBOBAThCS XYAIIMM YKPBITHEM, TJe OHa Ooee
MOABEPIKEHA BO3ACUCTBUIO a0MOTHYECKUX (haKTOPOB.

Abunorndeckue (akTopsl UTPAlOT TPOMAIHYIO POJIb B JKU3HU HACEKOMBIX OJarojiaps MajbIM
pa3Mepam nociennux. JleficTBue mo6oro Gaxkropa 3aBUCUT HE TOIBKO OT €ro YPOBHS, HO TAaKXKe OT
(U3MOIOTHYECKOTO COCTOSIHUSI OPTaHHW3Ma U COYETAHMS NMPOUYUX AOMOTHYECKUX M OMOTHYECKHX
(hakTOpOB.

Makpo, me30—u mMukpoxkaumam

C momompi0 OOBIYHBIX METEOPOJIOTHUECKUX HAOIIOMEHUN MBI MOJdydaeM HWH(OpMaIuo o
maxpoxaumame. OH  SABISETCS  XOPOIIEH  XapaKTEPUCTUKOM  MECTHOCTH B IIEJIOM.
MaxkpokinuMaTuyeckue JaHHble MPUTOTHBI AJIs aHajiu3a IOBEJCHHUS HACEKOMBIX BO BpeMs HX
MUTpAIMii B TOJIIIE BO3yXa HA OTKPBITBIX MECTaX.

Mesoxnumam — 3TO KIUMaT OrpaHUYEHHOTo Omotomna. O4YeBUAHO, YTO METEOPOJOTHUYECKHE
HaOIIO/ICHNsI, MPOBEICHHBIC Ha MIICHUYHOM IOJIe, JaJyT HECKOJIbKO WHBIC PE3yibTaThl, YeM B
Oepe3oBoil pormie, a TeM 0Oojee B COMKHYTOM €JIOBOM JieCy. 31ech OYyIyT pa3inyuaTbCs W
OCBEIIIEHHOCTh, U TEMIIEpaTypa, U BIAXKHOCTh, U BETEP.

Ho wnambonee ornuyaercs OT MakpoKiIuMmaTa, T.€. OT CTaHIAPTHBIX METEOPOJIOTHMUECKUX
HaOIIIOICHUH Ha METEOIUIOIIAIKE, MUKPOKIUMAM. DTO KIMUMAT Pa3IUIHBIX YYACTKOB IMOBEPXHOCTH
MOYBHI WJIM PACTEHUH IUIOMIAAbI0 OT HECKOJIBKHX KBaJIpaTHBIX JEIUMETPoB 10 1 cM M MeHbIe.
Bonee moapoGHO 00 0COOEHHOCTSX MHUKPOKIMMAara OyAeT CKa3aHO B CIEAYIOUIMX pa3Jenax.
[TpuBenem 31ech TOabKO oauH TpuMep. [1o HammM HaOMIOACHUAM, CIOM BO3AyXa TOJIIIUHON B 1 cMm
HaJl BECEHHEW MPOTAJIMHOW, PACIOJOKCHHOM Ha CKJIOHE, B COJHEYHYIO IIOrOAY MOXKET
nporpeBatbes 10 +25° C mpu Temmeparype Bo3ayxa Ha BeicoTe 1,5M +1°. EcTecTBeHHO, 4TO B
3TOM "MIATHE" TEIIOro BO3AyXa HACEKOMbIE HE MEHEE aKTUBHBI, YEM JIETOM.

Takum 00pa3zoM, UMEHHO MUKPOKJIUMAT ONPEAEIeT YCIOBHS KU3HHU TAKMX MEJIKUX CYILECTB,
KaK HAaCEKOMEIE.

Ocnoenble npunyunvl 6030€icmeus aduoOmuyeckux pakmopoes

DKoJoruveckre (PakTopbl MOTYT BIHUSATH Ha TOBEIECHUE M YPOBCHb AKTUBHOCTH HACEKOMBIX,
Ha X0J 0OMEHHBIX IpoleccoB, MopdoreHes u pa3Butue. OHM OTPAXKAIOTCA HA TAKUX BaKHEUIIMX



XapaKTepUCTHKAX MOMYJNALNH, KaK TUIOOBUTOCTh, CMEPTHOCTh, BO3PACTHON COCTaB, COOTHOIICHHE
MI0JIOB, YPOBEHb CTPEMJICHHS K MHTpanuu. AOHoTHYecKHne (aKTOphl Hapsiiay ¢ OMOTHYECKUMHU
OTIPENIeNIAIOT CYIIECTBOBAHME BUAA B JAHHOW MECTHOCTH OT €ro MpPOIBETaHUS JO IOJHOTO
BBIMUPAHHSL.

Bnusiaue mro6oro ¢axtopa MOXKET ObITh THOO HenocpedcmeeHHbIM, THO0 CUTHAIBHBIM. B
HEepBOM ciydae (akTop BIHMSET Ha HACEKOMOE WM MEXaHWYeCKH (IpaBUTALVs, AIICKTPHYECKOE
mojie, BETEp), WJIM H3MEHSICT YPOBEHb OOMEHHBIX MPOIECCOB (TeMiepaTypa) W COCTOSIHHE
BHYTPEHHEH Ccpelibl OpraHu3Ma (HCCYIICHUE IPU HU3KOW BIIQYKHOCTH).

Bo BTOpOM cityuae u3MeHeHHsI Kakoro—110o (akTopa MOT'YT OBITh OYE€Hb HE3HAYMTEIHHBIMU
U caMH 1o ceOe He OKa3bIBaTh OLIYTHMOTO BO3JCHUCTBHA Ha opraHu3M. OJHAKO 3TH U3MEHEHUS
CIIy’)KaT CHTHAJIOM, IMPEIBECTHUKOM KAaKHX—IHUOO CEphEe3HBIX JJISi OpraHu3Ma M3MEHEHHMH CpEe[bl.
Takue QakTopsl Bcerga BOCHPHUHUMAIOTCS CIEHUAIBHBIMHA PEIENTOPaMH, KIETKH KOTOPBIX
OTJIMYAIOTCSI 0COOOH YYBCTBUTEIBHOCTBIO K AaHHOMY (akTopy. Yaie Bcero B poji CUTHAJIBLHOTO
(axTOpa BEICTYIAET CBET — ONPE/CIICHHBI YPOBEHb OCBEIICHHOCTH WJIM )K€ JUTMHA CBETOBOTO JHS.
Ho curnamoMm MOTYT CIIYXKHTb TaK)K€ U M3MEHEHUS TEMIIEpaTypbl WK BIAXHOCTH, T.€. OJUH U TOT
ke (aKTOp MOXKET OKa3bIBaTh U HEIIOCPEICTBEHHOE, M CUTHAJILHOE BO3ACHCTBHE.

CurHanbHble (PaKTOPBI UTPAIOT TPOMAJHYIO POJIb B )KM3HH HACEKOMBIX, IOMOTas MOCIEIHUM
3apaHee TOTOBUTBbCA K HEOJIarompusATHBIM H3MEHEHHUSM cpenpl. BoolOme, mo-Buammomy, o
OMOJIOTUYECKOM TPOTPecce MOXKHO CYIUTh MO CIIOCOOHOCTH OpraHM3Ma IMpeayraiaTh CUTYaIUIO
3apaHee, MOJIb3YsICh CUTHAJIAMH, MTPEIBAPSIONINMH TO WM HHOE SIBJICHHUE.

[lepruonuyecku MOBTOPSIIOIIUECS BO BPEMEHU N3MEHEHHUS CPEJIbl MOKHO MPEIBUIETh TAaKKe U
C TIOMOLIbIO BHYTPEHHHMX IIPOIIECCOB B OpPraHM3Me — OHOJOrMYEeCKHX YacoB, YTO IOBBIMIACT
HA/IeKHOCTh BBDKMBaHMA. EcCin K€ SBJICHHWE HE OTHOCUTCS K TMEPHOAMYECKHUM H €ro TPYIHO
NpeABUIETH, KaK, HAIIPHIMED, JIECHBIE MTOXKaphl, BRIPYOKY Jieca, a Takke yOOpKy ypoxas Ha IoJie, TO
IIPU ATOM MOXKET IOrHu0aTh 3HAYUTEIbHAS YaCTh HACEKOMBIX.

Bnusnue moboro ¢aktopa onpexpensercs TNpekAe BCEro ero yposHeMm. Tak, mpu
pPacCMOTPEHMM BIUSHHUS TEMIEpaTypbl YETKO IPOSIBIISIOTCS NpeIenbl, B KOTOPBIX BO3MOXKHO
CYIIECTBOBaHNE HACEKOMBIX TOT'O WJIM MHOTO BHJA. [Ipy 0UeHb BBICOKHMX MJIM HU3KUX TeMIepaTypax
HacekoMoe 00BIYHO morubaer. HopManbHas ke KU3HEAEATEIbHOCTh HACEKOMOT'O BO3MOXKHA JIUIIb
B 3HAYMTENBHO OoJiee y3KOM JMara3oHe TEeMIeparyp. DTOT AMama3oH Ul ONpPEAETICHHBIX (opM
MOBEJICHHMSI, HAIIPUMeEp JIJIs T10JIETa, MOXKET OBITh eIle YKe.

OOBIYHO YETKO TaK)Ke BBIABISECTCS 3aBUCHMOCTD CYIIECTBOBAHUS HACEKOMOTO OT BJIQKHOCTH
Bo3ayxa. OJHAKO TpeNeNbHbIi YypOBEHb OTHOCHUTEIBHOM BIaKHOCTH HE Bcerja ryourtenes. Ilpu
PAcCMOTPEHHMH BJIMSHUS BETPa, CBETA, AJIEKTPUYECKOTO MO M HEKOTOPBIX IPYrHX (aKTOpOB
BBISIBIISICTCS, YTO CHUIKEHUE YPOBHS 3TUX (DAKTOPOB 10 HYJISI CIIOKOWHO MEPEHOCUTCS] HACEKOMBIMH.

B npuHnmne mis kaxaoro u3 GpakTopoB MOXKET OBITh ONpeeIeH ONTUMANIBHBIN YPOBEHB, IIPH
KOTOPOM JIOCTHTaeTcss MaKCHUMajbHasl IJIOJOBUTOCTh WIIM JKHM3HECIIOCOOHOCTH. OTMETHM, YTO
MOJIOXKEHHE ATOTO ONTHUMyMa OyJeT 3aBHUCETh TaKXKe OT COYETaHHsS ApYyrux (akTopoB, Ha ¢GoHE
KOTOPBIX TpOBOAUTCS HaOmoneHue. OnTuMyM OyAeT TakkKe MEHAThCS B 3aBUCUMOCTH OT
(U3HOIOTHYECKOTO COCTOSHUS 0COOM W TIOMYJSIHMK B esIoM. ECTECTBEHHO, YTO 3TH ONTHMYMBI
OyAyT pa3iauyHbl I Pa3HbIX MNOMYJSLUN OZHOTO M TOTO JXK€ BHAAa B 3aBUCUMOCTH OT HX
reHoona. Hakonern, naxke B mpenenax ogHOW M TOW K€ MOMYISALUHN OT MOKOJEHHS K MOKOJICHHIO
MOJIOKEHHE ONTUMYMa MOJKET U3MEHITHCS, "mnaBaTh, IIOCTEIIEHHO MOIYJISIIUSA
MPUCIIOCA0INBACTCS K HOBBIM YCIIOBHSIM.

CriocoOHOCTh HACEKOMBIX TJAHHOTO BUA MPHUCIIOCAOINBATHCS K pa3HOOOpa3HBIM COUCTAHUSAM
YCIIOBUIl HAa3BIBAIOT 9KOI02UHECKOU 8aeHMHOCMblo. ECTeCTBEHHO, UTO BHIBI cmeHomonHbie, T.€.
obuTaromue B OHOTONMAX CO CTPOTO ONPEACICHHBIMU YCIOBUSAMH, OTJIMYAIOTCA MaJlon
9KOJIOTMYECKON BAJICHTHOCTBIO, @ BHJIBI 26puUmonHule, KUBYIINE MOYTH BCIOAy, — Oombmmoil. Kak
npuMep KpallHe CTEHOTOITHOTO BHJa MOXKHO Ha3BaTh IeriepHoro kysneuuka Dolichopoda eusa
Sem., criocoGHOTrO KHUTh TOJBKO NMPHU HU3KOM TEMIEpaType M BBICOKOM BIIQ)KHOCTH BO31yXa, a
IBPUTONHOTO — cuHIOK MscHyto wmyxy Calliphora erythrocephala Mg., Bcrpeuaromryrocs
MPAKTHYECKH B JIFOOBIX OMOTOMAX.
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JIHS CTEHOTONHBIX BHJIOB XapakTepHa K-crpareruss or0Oopa, OCHOBaHHOrO Ha
MPHUCIIOCOOJICHUH K PE3KO OYEPUYCHHOMY KOMILICKCY YCIOBHH M MaKCHMAJIBHOMY COXPaHCHHIO
3TOIro KOMIIJIEKCA, OTHOCUTECIIBHO HU3KOHU INIOOJOBUTOCTHU U MaJou CHOCO6HOCTI/I K JaJIbHUM
murpanusM. HaoOGopoT, 3BpUTONHBIE BUIBI, KaK IPaBHIIO, [—CTpaTerd, OBICTPO 3aCEISIONIHe
pa3HooOpa3Hble OMOTOIBI, YAaCTO BBICOKO IJIOJIOBUTHIC, @ B pe3yibTaTe B TOH WM HMHOH Mepe
CIOCOOHBIE Pa3pYIIUTh OMOTOI, B KOTOPOM OHH MOCETHIIHCH.

HCCMOTp}I Ha HHU3KYIO 3KOJOTHUYCCKYHO BAJICHTHOCTb, CTCHOTONHBLIC BHIBI MOTYT GBITB
IIUPOKO PaCHpOCTpPaHEHBI. J[e0 B TOM, YTO HACEKOMBIE BEIUKOJICITHO HCIIOJIB3YIOT BapHAIUU

MHKpPOK/INMATa B MPOCTPAHCTBE ¥ BPEMEHHM, KaK Obl BRIpaBHHBAs i cebsa’ cpexy (FO.M.UepHos,
1975). Kak yxe OTMeuanoch, CIIOCOOHOCTh HACEKOMBIX CYIIECTBOBATH OOJIBIIEC OMPEICIACTCS
MHUKPOKJIUMATOM, 4Y€M MaKpOKJIMMAaToM. [loBeneHueckne peakiuu, HanpaBJIICHHBIE HA IMOUCK M
BBIOOp ONTHMAJBHBIX KIMMAaTHYECKUX YCIOBUN Cpenbl, Ha3bIBAIOT 27MON020—KIUMAMUYECKUMU
aoanmayusmu (K.I'.I'opoakos, 1986).

Takue amantanum HE TPEOYIOT CIOXKHBIX MOP(OJOTHYECKUX HIM  (PU3UOJIOTHUECKUX
MPUCTIOCOOTICHUM U CBOJATCS KaK K MOMCKY Y4acTKOB ¢ HauOoJiee MOAXOASIIIUM MUKPOKIMMATOM,
Tak U K BBIOOpPY BO BpeMEHH HauOoliee ONarompUsTHBIX YCIOBHW IS TOW WM WHOW CTaIud
Pa3BUTHS, a TAK)KE TOW UM UHOW (OPMBI TTOBEACHHUSI.

B mepBoMm crydae HaceKOMbIE aKTHBHO MUTPHUPYIOT B TOHMCKAaX HamOojee OIarompusTHBIX
ycnoBuil. Tak, B ceBepHON 4acTH apeajia HaCEKOMOE BBHIOMpAeT Hanbosee Cyxue U MporpeBaeMble
MecTa, a B IOKHOW — BiaxHbie u 3areHeHHble (['.51.beii-buenko, 1930, 1966 —fipaBuiio cMeHBI
MecTooOuTaHui). B 3aBUCHMOCTH OT BPEMEHH CYTOK U MOTOJbl HACEKOMBIC TIEPEMEIIAIOTCS TAKKEe
U B MpejenaXx OJHOTO OMOTONa B MOMCKAX YKPBITHI MM MECT, HauOosee OJIaronpusiTHBIX ISl TOU
WM UHOW (OpMBI aKTUBHOCTH, WJIM JakKe€ B MpeJesiax OJHOIO PacTeHHs], OMYCKasCh BHU3 WIH
MOAHUMASICh BBEPX IO HEMY.

Bo BTOpOM ciiydae, OpueHTUPYSCH C IOMOIIbIO CUTHAIBHBIX (PaKTOPOB, PEXK/IE BCETO JITTHMHBI
CBETOBOTO JIHS M YPOBHEH OCBELICHHOCTH, HACEKOMOE KaK Obl "IMOATOHSAET" LIMKII CBOETO Pa3BUTHUS
1 BpeMs CBOEH aKTUBHOCTH B TEYEHHE CYTOK K N3MEHEHHUSIM YCIOBUI BO BPEMEHU.

PacnipocTpaHeHre HAaCEKOMBIX M IUIOLIA[b MX apeajloB OJHAKO HEJb3sl CBA3BIBATH TOJIBKO C

YpOBHEM HMX SKOJIOTMYECKON BaJIEHTHOCTH WJIM CO CIIOCOOHOCTBIO HaXOIuTh IJsi ce0s Hambosee
OnmarompusTHbIe ycioBusA. [opa3mo wamie pacnpocTpaHeHUE JIHUMHUTUPYETCs OHMOTHYECKHMU
(dakTopaMu: KOHKYpEHIMeH ¢ OMM3KMMHU BUAAMH WM HaJlMYMEM XMIIHUKOB M mapa3utoB. Kpome
TOT0, apeaJibl BO MHOT'OM 3aBUCST OT I'€0JIOTMUECKON UCTOPUH paiioHa.
Ha nacekomoe Bcernma nercTByeT KoMiuieke ¢akTopoB. OmHako HanmOoliee PE3KUM  SBIISICTCS
BO3/CHCTBUE TOTO (PaKTOpa, YPOBEHb KOTOPOTO HAXOIUTCS BO3MOXKHO JajbIlle OT ONTUMAIbHOTO
(oxonocuueckuu 3axon munumyma unu aumumupyioweeo @akmopa). Cka3zaHHOE OTHOCHUTCS HE
TOJIBKO K TaKUM T[IOKa3aTelsiM JKU3HEACATEIbHOCTH KaK BBDKMBAHHWE WM CIOCOOHOCTH
pa3MHOXXaTbCsA, HO W K MOBEJCHUIO HACEKOMBIX. AHaIW3 BIUAHUSA (DaKTOPOB Cpelbl Ha JeT
HAaCeKOMBIX Ha CBeT B OfHOM u3 oa3ucoB Typkmenun (B.b.Uepusimes, I[1.IT.borym, 1973)
[TOKA3bIBAET, YTO KOJMYECTBO NOMMAHHBIX 3a HOYb HACEKOMBIX MOXET 3aBHCEThb KakK OT
TEMIIEpPATypbl, TaK U OT BJIAXKHOCTU Bo3Ayxa. BecHo#, B ampene-mae, IpU €I1€ OTHOCUTEIBHO
XOJIOJIHOM TIOTOJI€ W BBICOKOW BJIAXHOCTU JIET OMNPEACNISIETCS TEMIEpaTypoll M €ro CBsi3b C
BJIQXKHOCTBIO He oOHapyxkuBaerca. llozke, B Mae—HIOHEe, CpEOHMH YPOBEHb TEMIIEPATYPHI
MOBBIIIACTCS, a €€ BJIMSHUE Ha JIeT IMepecTaeT ObITh 3aMETHBIM, 3aTO YPOBEHb BIAKHOCTH
3HAYUTEIBHO CHUXKAETCS W TENepb 3TO TJIAaBHBIA (hakTop, ONpeneNsionuil BeanuuHy cbopa. B
HIOJIE—ABryCTE C JAJIbHEHIINM MTOBBIIIEHUEM TEMIIEPATypbl BOZHUKAET OTPULATEIbHAS KOPPEIIALIMS
C HEl M B HOUM C OCOOEHHO BBICOKOW TEeMIEpaTypod HACEKOMbIE JIETAT HAa CBET B MajiOM
KoJnuecTBe. BrusHue BIaXXHOCTH B 3TH MECALbI BBIpAXKEHO elmie pe3ue. Takum oOpa3oMm, dem
nanplie GakTop OT ONTHMYMa, TEM pe3de ero BIUsSHHE.

! Ormerny, uto 3axon BBIPABHUBAHHS CPEJIbI HEJIB3s TIOHUMATh a0CONIIOTHO. B 3aBHCHMOCTH OT BPEMEHU CYTOK,
Ce30Ha, (PU3MOIIOTHIECKOTO COCTOSIHUS M CTAIMH PAa3BUTHS U HACEKOMOTO OKa3bIBAIOTCS ONTHMATBHBIMHA HECKOJIBKO
pa3NUYHBIE COYETAaHHS YCIOBHH, KOTOpbIe HACEKOMOE aKTUBHO HIIEeT mIs ceds. IlomHOCTBIO ke BBEIPOBHEHHAS BO
BPEMEHH H B IPOCTPAHCTBE Cpeia, HallpUMeEp B TepMOCTaTe, HEOIAaronpusaTHA T MHOTHX HaCEKOMBIX.
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Peakuuu HACEKOMbIX Ha Heﬂﬂaeonpu;zmuble ycaoesusn

Bo3MOXHBI pa3nmuuHble TYTH COXpPaHEHHMs] OCOOEH M TOMyJIsIIUMiA B IEJIOM MpH
HEOJIaronpusATHOM COYETaHUU YCIOBUH. Bo-MepBBIX, 3TO @huszuonocuueckas peakuys opraHusma,
MO3BOJISIIONIAS. €My TMOBBICUTH YCTOWYMBOCTH K HeOarompusiTHoMy Bo3zeiictsuio. I[lpu
MEePUOJNYCCKIX HM3MEHEHHMSIX Cpelbl Ha HEONaronpusATHbIE HHTEPBAIBI BPEMEHH MPUXOMSITCS
CTaJluy pa3BUTUS, HAIMEHEE YyBCTBUTEIbHBIE K OTPULIATEIBHBIM BO3JCHCTBUAM, OOBIYHO SHULIO WU
KYKOJIKa. BO-BTOPBIX, OMYJIAIMS CIIOCOOHA COXPAHATHCA 32 CUET €€ noauUMopdusma, B pe3yabTare
KOTOPOTO Kakasi-TO 4acTh 0co0el OKa3bIBaeTCs MEHEee YS3BUMOW U IMOTOM BHOBH BOCCTAaHABJIMBAET
BCIO TOMYJSLNI0. B-TpeThuX, HAaceKOMbIE CIIOCOOHBI AKTUBHO MuUcpuposams KaK Ha Malble
paccTosiHus B MOUCKax MecTa ¢ 0oJjiee MOAXOMALIIMM MUKPOKIMMATOM, TaK U Ha COTHU WIH Jaxe
TBHICSIYU KHJIOMETPOB.

Bricmieit  ¢popMoi  (pU3MOIOTHYECKOTO TPHUCTIOCOOJICHUSI K HEOIaronpusTHBIM  YCIOBHIM
cpenbl (HEOIArompUIATHOMY CE30HY, M3JIMIIHE BBHICOKON ITUIOTHOCTH IMOMYJISIUN, OTCYTCTBHIO WA
HEIOCTaTKy KopMa) SIBISIETCS oOuanaysa. Jnamay3a — 3T0 0OYCIOBIEHHOE HEHPOryMOpaabHOMH
CHCTEMOW COCTOSHHE OpraHu3Ma, XapaKTepHu3ylolleecs TIOHIKEHHBIM OOMEHOM BEIIECTB,
3aMEJUICHHBIM Ja)kKe MpH ONAronpusTHBIX [Js HEro YCIOBHUSX Ppa3BUTHEM U TOBBIIIEHHOM
YCTOMUMBOCTBIO K JIFOOBIM HeOsaronpustHbiM Bo3zaehicTBusM (C.M.YUepuwsin u ap., 1986). V
IUanay3upyoIluXx HACeKOMBIX H3MEHEHO IOBe[eHHE, OObIYHO OHU MAJIONOABUKHBL. Y HHUX
W3BpallleHa WJIM OTCYTCTBYET pEaKIMs Ha CBET, CUJYy TSDKECTH, 3alaxu, BKIOYas IOJIOBBIC
(hepOMOHBI.

Jlnamay3a BOSHHKAET Ha OMPECIIEHHBIX TSl KaXKI0T0 BHJIA CTAAMsIX MeTaMop(]o3a Kak OTBET
Ha ONpe/EIIeHHbIE BHEIIHUE CUTHANbBI, O0OBIYHO MPEIIIECTBYIONINE HEOIArONPUATHHIM U3MEHEHUSIM
cpelnpl. OTUM OHA OTJIMYAeTCs, HampuMep, OT XOJOJOBOTO OICTICHEHUS, BBI3BAHHOTO
HEMOCPEACTBEHHBIM JIHCTBHEM HU3KOW TeMIlepaTrypbl. DTO HE O3HAYaeT, YTO Juaray3a — BCernaa
KECTKO 3aKPEMJIEHHOE COCTOSHUE, HACTYMAOIee M0 NPUHIUITY 'BCE WJIX HUYEro". J[IUTenpHOCTD
nuanaysbl, TyOuHa (pU3MOIOTHYECKO MEepecTpPONKU HE TOJBKO PA3IUYHBl Y Pa3HbIX BHUJIOB, OHU
OTIPECTISAIOTCS TAKXKE CTaUEH pa3BUTHS U YPOBHEM BHEIIIHETO CUTHATIA.

[lon BNMAHHWEM CHUTHAJIBHBIX YCIOBUH OOBIYHO MPOUCXOASAT KOJWYECTBEHHBIE H3MEHEHUs
Temrna pasButus. [lo—BUOUMOMY, HMEHHO TaKH€ KOJMYECTBCHHBIC PEAKIHUHU U SBISIOTCS
HBOJIIOIIMOHHOW OCHOBOM JJISi Pa3BUTHS CJIOKHOTO KOMILJIEKCA KAYECTBEHHBIX MPHUCIOCOOICHUIMA
(muarmays3sr), KOTOPBIN MO3BOJISIET TIEPEKUTH HEOIArONMPUATHOE BpeMsi. MexX /1y KOJIHMUECTBEHHBIMU U
KaueCTBEHHBIMU PEAKIMSAMH €CTh [TOCTETICHHBIH Mepexo.

Kak numanmayza, Tak W MUTpalil MO3BOJISIIOT HACEKOMBIM H30€KaTh HEOIArompUsTHBIX
YCIIOBUH BO BPEMEHH M MPOCTPAHCTBE, MPUYPOUUTh CBOE PAa3BUTHE K HamOojee OJaronpusTHOMY
BpeMeHH rofa. OTHaKO HACEKOMBIE TUIATAT 32 ATH MPUCIIOCOOICHUS YHEPTETUISCKUMHU PECYPCaMH,
a cleIoBaTeIbHO, 3aIEP’KKON Pa3BUTHS U CHUKEHUEM ILJI0IOBUTOCTH.

2.CBET

Hacexomble — BEICOKOOPTaHH30BaHHbIE CYIIECTBA, PErYIUPYIOIIHE CBOIO KU3HEACATEIBHOCTD
TakuM 00pa3oM, 4ToObl 3apaHee OBITh T'OTOBBIMH K JIOOBIM HM3MEHEHUSM cpeabl. CBeT ke B
OoJpIlIel CTENeHH, YeM Jo00d Apyrod (akTop, HECET CHUTHAIBHYIO MPEIyHpekIaroNIyto

¢byHKIHIO.
Obwaa xapakmepucmuka gpakmopa, 2o UCMOYHUKU U UMeEPeHUe

HcTounuku cBera B NIpPUPOJE — COJHIE, JIyHA, JAOMIAs TOT )K€ COJIHEYHBIH CBET, HO
OTPaKEHHBII U HECKOJIbKO N3MEHEHHBIN, CBEUEHHE BEPXHUX CI0EB aTMOc(ephl, 3aMETHOE TOJIBKO B
HOYHOE BpeMs, a Takxke CBeT 3Be3l. K 3ToMy MOXHO NMpHOaBUTH TakkKe M CBEUEHHUE HEKOTOPHIX
HaceKOMbIX. JKH3Hp HACEKOMOIrO MOJTHOCTHIO AAallTUPOBAHA K €CTECTBEHHBIM MCTOYHMKAM CBETA,
MHTEHCUBHOCTh M3JY4Y€HHMs] KOTOpPBIX HAa 3€MHOM IOBEPXHOCTU pEryJISIpHO U 3aKOHOMEPHO
u3Mensierca. HacekoMble HE CMOTJIM HIPHUCIOCOOUTHCS K TaKUM pEAKUM U HEperylspHbIM
HWCTOYHMKAM CBETa KaK JIECHbIe TMOXapbl. DBOJBIIMHCTBO BHUJIOB HACEKOMBIX HE CMOIJIO
aJanTUPOBATHCS U K UCKYCCTBEHHBIM MCTOYHMKAM CBETa, KOJMYECTBO KOTOPBIX HA HAIllEH IUIAHETE
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C KaXIBbIM TOJIOM yBEIWYUBAETCs. Bripoyem, psll BHIOB MPOILBETAET B HHTCHCUBHO OCBEIIEHHBIX
HOYBIO CaJlaX U MapKax.

HeoOxomuMo pa3nuyath JBE OCHOBHBIE XAapakTEPUCTUKH CBETA: €ro WHTECHCHBHOCTH
(ocBelIeHHOCTh) M CHEKTPabHbIA cOCTaB. OOIIENIPHUHATO U3MEPSATh YPOBEHb OCBEIICHHOCTH B
mokcax. ONHaKo peanbHas OCBEIICHHOCTh HE BIIOJIHE MPOMOPIMOHAIBHA IOTOKY CBETOBOM
SHEPIHH, a NAeTCs C MOMPABKOW Ha CIEKTPAIBHYIO YyBCTBHTEIBHOCTh YelIOBEUECKOro riasa. Kak
M3BECTHO, CIIEKTPANIbHASl YYBCTBUTEIHHOCTD IJIa3a HACEKOMOTO OTIMYAETCS OT TAKOBOU Yy YeIIOBEKa
3aMETHBIM CIBUTOM B CTOPOHY KOPOTKMX BOJH W YacTHYHO 3axBaThlBaeT 00JacTh
yiabTpaduoNeToBOro u3nyueHus. [lodToMy spkuil Ui ria3a desnoBeka (M i mpubopa—
JFOKCMETPA) CBET MOXKET OBITh TYCKIIBIM JUIs HacekoMoro. Hao6opoT, HCTOYHUK CBETa C MOIIHBIM
yIbTpaduOICTOBBIM HM3JIyYCHHUEM, HAlPUMEpP KBapIeBas JamIia, CO3/aeT, COTJIACHO JIFOKCMETPY,
OTHOCHTEIIEHO HEBBICOKYIO OCBEIICHHOCTH, /U HACEKOMOTO XK€ — ATO SIpKHUi cBeT. Pa3pabarkiBaTh
KE CIEeNHUATbHYI0 IIKaly K, COOTBETCTBEHHO, OCOOBIM IIOKCMETp NPHUMEHHUTEIBHO K Tia3y
HACEKOMOT'0 HEIeJIeco00pa3Ho, TaK KaK y KaKIOT0 BUAA CBOSI CIIEKTPajbHas YyBCTBHUTEIHHOCTD.
[ToaToMy Ha TpakTHKE OOBIYHO TOJB3YIOTCS H3MEPEHHEM OCBEIIEHHOCTH B JIFOKCAX, OJHAKO
0053aTEIbHO  OTOBApUBAIOT, KAaKMM HWCTOYHMKOM CBETa OHA CO3[aHa, YyKa3blBas MapKy
MCIOJIb30BAHHOTO MCTOYHUKA CBeTa. OCBEMICHHOCTh M3MEPSIOT C MOMOIIBIO JIIOKCMETPOB CAMBIX
pa3zHo00pa3HBIX KOHCTPYKIIHUH. [pu CTaHJAPTHOM U3MEPEHUHN OCBEIICHHOCTH
CBETOUYBCTBUTEILHBIN AJIEMEHT JIFOKCMETPA BCEI/Ia JepKaT TOPU3OHTAIBLHO, MPH U3MEPEHUU Ke
OCBEIICHHOCTH Ha HAKJIOHHOW WJIM BEPTUKAIbHOM MIIOCKOCTU — MapaJIEIbHO 3TOW IUTOCKOCTH. JlJis
M3MEpPEHUs] HOYHOW OCBEIICHHOCTH MEXIY YYBCTBUTEIBHBIM JJIEMEHTOM U TajlbBaHOMETPOM
BBOJAT JIOTIOJIHUTENBHBIA  yCHIUTENb. [Ipu  OTCYTCTBHHM JIFOKCMETpa BBICOKHH  YpOBCHB
OCBEIIEHHOCTH MOXXHO HM3MEPUTh C TIOMOIIBID  OOBIKHOBEHHOTO  (POTORIEKTPHUIECKOTO
sKcnioHoMeTpa. OIHAKO 3/1eCh HEOOXOIMMO OTIPENEISITh HE CBET, OTPAKCHHBINM MMOBEPXHOCTHIO, UYTO
Tpebyercst mpu poTorpadupoBaHuU, a CBET, MAAIONIUN HA TOBEPXHOCTh, JJI YEr0 YKCIIOHOMETP
Ha/JI0 JIMOO HANpaBUTh BEPTHKAIBHO BBEpPX, JHOO IOMECTUTh €ro OKOIIKO TapajliebHO
MOBEPXHOCTH, OCBEIIEHHOCTh HA KOTOPOH HA/I0 U3MEPUTh.

Ecnu sxe m3MepeHus: OCBEIIEHHOCTH 110 KaKUM—THOO0 MPUYUHAM HE MOTYT OBITh MPOBEICHBI
WM HE MPOBOIMIINCH PAaHEE, TO OCBEIIEHHOCTh Ha OTKPBITOM MECTE B IPUPOJIE MOKHO PaCCUUTATD,
noae3ysich “Tabnuuamu st pacuera npupogHoi ocsemenHoctu” (1945, pen. B.B.1llaponos),
CTaBIIMMHM, K COXKaJICHUIO, OMOIHOrpaduueckoil peaxocThio. 3Has IMPOTY MU JIOJTOTYy MecTa
HaOJIOCHNH, TIOMOIIBIO STHUX TaOJIMI[ MOXKHO OIpenenuTh BbIcOTy COJHIIA HAJ TOPH30HTOM
m000ro JHS M Yaca, a 3aTeM, C YUeTOM MOKpPHITUA Heba o0JlakaMu, HAMTH YPOBEHb OCBEIIEHHOCTH.
CxongHbpIM 00pa3oM MOXKHO MO TaOJHIIaM ONpPEACTUTh OCBEHICHHOCTh, CO3AaBaEMYI0 JTYHHBIM
CBETOM.

CyTouHbIE HM3MEHEHUS OCBEUICHHOCTH OTJIMYAIOTCS OOJBIIONH pPEryIsipHOCTBIO, TaK Kak
MIPOUCXOJIAT 10 ACTPOHOMHUYECKHM MPUYMHAM. Y POBEHb OCBEIICHHOCTH MPEKE BCETO 3aBUCHT OT
BbicOThl COJNHIIA HaJ TOPU3OHTOM. B cepeanHe Ha OTKPHITOM MECT€ W B SICHYIO TOTOXTY
OCBEIIIEHHOCTh MOXET ObITh Bhile 50 ThIc. 1K, HOUYBIO e oHa magaer no 0,01-0,001nx un
MOJIZICP)KUBACTCSI B OCHOBHOM 3a CYET CBEYCHHUsT HOYHOro Heba. OONaYyHOCTh MOXKET CHH3HUTH
JTHEBHYIO OCBEIICHHOCTH /IO COTEH JIFOKCOB, @ BEYEPOM B MACMYPHYIO TIOTOJy HU3KHE 3HAYCHHUS
OCBEIICHHOCTH HAOIIOJAI0TCS JINIIh HE HAMHOTO PaHbIIIE, YeM B SICHYIO. JIYHHBIN CBET HE co3aaeT
ocBemeHHocTH BhIe 0,5—0,61k.

CriexTp cBeYeHHUS HOYHOro Heba, B OTIMYME OT COJHEYHOTO W JIYHHOTO, JIMHEHYaTHIA C
HanOoJiee MHTCHCUBHBIMU JIMHUSMH B 3€JICHOW W YnbTpaduosieToBoi obnacTsax. CrneKkTpalbHbIA
COCTaB COJHEYHOTO CBeTa MeHsieTcss B 3aBUcHUMocTH OT yria ConHnma Hag ropuszoHToM. C
YMEHBIIIEHHEM STOr0 yria Hamboyiee Pe3KO COKpaIlaeTcsi WHTEHCUBHOCTH YIbTPadrOIETOBOTO
m3nydeHusi. Haobopot, B TOpHON MECTHOCTH YIbTpadrOIETOBOE H3IYUYCHHE SIBISETCS OCOOECHHO
MOIIIHBIM.

Bo3zoeiicmeue ceema na nacexomuix

HenocpencTBeHHOE BO3/IEHCTBHE CBETa HA HACEKOMBIX HAOJIOIAETCs JOBOJIBHO peako. beuto
OTMEYEHO, YTO BCIIbIIIKA IPKOTO CBeTa, Hanpumep ¢doTorpaduyeckasi, MHOTa MPUBOAUT K THOenn
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MEJIKMX HACEKOMBIX (TJIel, MepernoHYaTOKPhUIBIX), TO—BUANMOMY H3-3a BO3SHHMKAIOIIETO HEPBHOTO
II0KA.

YnbpTpaduoneToBoe H3NYYCHHE SIBHO THOENBHO JUIS MHOTHX JIMYMHOK HACEKOMBIX,
MOCTOSTHHO OOWTAIONIMX B IOYBE, IO/ KOPOIl MJIM B APYTUX CBETOHEIPOHHUIIAEMBIX CyOcTpaTax. Y
OTKPBITO K€ KUBYIIUX HACEKOMBIX MTOKPOBHI MUTMEHTUPOBAHBI, HEPEIIKO XOPOIIO OTPAKAIOT CBET U
MPAaKTUYECKH HEMPOHUIIAEMBI JIJIs YIbTPA(hHOIETOBOTO H3ITyUSHHS.

[MocTrosiHHOE sipkoe ocBerieHue (0onee 10001k), Kak MpaBUIIO, OTPUIATENIFHO CKA3bIBACTCS
Ha >KA3HECITOCOOHOCTH HACEKOMBIX, OCOOCHHO Ha IMPOJIOJKUTEIILHOCTH KU3HU uMaro. HaoGopor,
MOCTOSIHHASL TEMHOTAa MOXET OBITh BIIOJIHE OJArOMPUSTHOW NJSl KU3HU HACEKOMBIX, B MPHUPOIC
aKTUBHBIX TIPH JHEBHOM CBETE W CTOJIb PA3IMYHBIX, KaK TPUXOrpamma, Apo3odmia WIM TN
(B.b.Yepusbiies u ap., 1986). .

YpOBEHb OCBEIIEHHOCTH OMPEIEISET CIIOCOOHOCTh HACEKOMBIX K IMOJIETY, TaK Kak JJIsi HETO
TpeOyeTcst aucCTaHTHas opueHTamus. Hacekomoe OOBIYHO HE JIETaeT, €CIU OHO HE CIIOCOOHO
pa3nuyaTh OKPYKaIOIIHe €ro MPeAMEThI, KOTOPbIE MOTYT OBITh MPEMSITCTBUEM Ha €r0 IMyTH. YeTKUM
JI0Ka3aTEeIbCTBOM 3TOMY CIIY>KHUT MPAKTUYECKU TTOTHOE OTCYTCTBUE B IMEIIEPax, Ky/la He IPOHUKAET
JTHEBHOM CBET, KaKUX—JMOO JICTAIONIMX HACEKOMBIX. VICKIFOUEHHEM SBJISIOTCS KOMapbl—
JONITOHOKKH, TIPOHUKAIONINE TTyOOKO B MEIIEPH], & TAK)KE HEKOTOPHIE MEJIKUE MYXH, 3UMYIOIIUE B
TEMHOTE, HO HENAJICKO OT BXOJa. DTH HWCKIIOUEHHS BCE JX€ TOATBEPXKIAIOT O0IIee MpaBUIIO.
KoMapbl—I0JITOHOKKY TIPU MX MEAJIEHHOM TOJIETe MOJIb3YIOTCS HE CTOJIBKO 3PEHUEM, CKOJBKO
OCSI3aHWEM, OIIYIbIBass MYyTh Iepel co00i CBOMMH JUIMHHBIMH HOTaMH. Melkue jXe MyXHu
MePEIBUTAIOTCS B TIeIIepax Ju00 MOI3KOM, THO0 KOPOTKUMHU MPBIKKAMHU.

CHWXEHUE OCBEIICHHOCTH JI0 CyMEPEUHOU SIBIISICTCS IMTOYTH HEOJOTMMBIM TPENSTCTBUEM IS
moJyieta OOJBITMHCTBA JHEBHBIX HACEKOMBIX. HOUHBIE e HAaCEKOMBbIE CIOCOOHBI K TOJIETY TpH
OYCHb HU3KHX OCBEIICHHOCTSX Oyarojapsi CHeUUaNbHBIM IPHCIOCOOICHUSAM WX 3pPUTEIHHOTO
anmapata. ['pomanHbie cOOPHI JIETAIONINX HACEKOMBIX, MPOBEACHHBIE B AHIINH Ha PoTtamcTenckoit
CTaHIIMM, IIOKa3aJid, 4YTO HMMEHHO YPOBEHb OCBEUICHHOCTH SIBJSICTCS TJABHBIM (haKTOPOM,
ompeeNsonmmM Bpemst jeta Hacekombix (T.Lewis, L.R.Taylor, 1965).

Ilpeonouumaemasn oceeuwyennocms

OCBEIIEHHOCTh B OZIHO M TO K€ BPEeMsi HEOJJMHAKOBA B PAa3HBIX OMOTOIAX, HAPUMEp B TOJIE U
1oJ1 ToJioroM Jieca. HacekoMble MONB3YIOTCS ATHM M aKTHBHO HAXOMAT 30HBI C MPEAINOYHTAEMON
UMH OCBEIICHHOCThIO0. MHorma HacekoMmbix gAenar Ha ¢otodunmoB u  GorodoboB. DTH
MPEJCTaBIICHHUS, KOHEYHO, OTHOCHTENBHBI, TaK KaK B 3aBUCUMOCTH OT (PU3UOJIOTHUECKOTO
COCTOSIHUS, BPEMEHHU CYTOK M C€30HAa HACEKOMBIE OJHOTO U TOTO XK€ BHJA MOTYT COBEPLICHHO M0—
pa3HOMY OTHOCHUTBCS K CBeTy. TeM He MeHee 0a00YKU—OCNSHKU JIUIb B PEAKUX CIydasx MOTYT
ObITH OOHApYKEHBI B JieCy, a 0a00UKHM—CaTUPHIbI CPEAHEH MOJIOCH], HA0OOPOT, HE BCTPEYAIOTCS HA
OTKPBITBIX MECTaX.

Jlnst ompeneneHusl OTHOIICHUS HACEKOMOI'O K CBETY — HIPEANOYTEHUS MM OIpeIeICHHOM
OCBEIICHHOCTH, T.€. homonpedepenoyma — UCTIONB3YIOT CTeIMaIbHbIC MPUOOPHI. B npuHItUIIe, Bce
Takyue NMpUOOPHI MPEJCTABISIOT CO00M OCBEIICHHBIE CBEPXY KaMmephl, 3aKpHIThIE KYCKaMH CTEKJIa
WIH TUTACTMACCHI Pa3IMYHON Npo3padyHocTH. COOTBETCTBEHHO B KAMEPE CO3/1aeTCsl ONpeIeIeHHBIN
CTYIIEHYAThI TPaJMEeHT OCBELIEHHOCTH. B mpocreiiiieM ciydae KaMmepa IEIUTCS BCEro Ha JBE
YaCTH — SIPKO OCBEIICHHYIO U, HACKOJIBKO 3TO BO3MOXKHO, 3aTEMHEHHYIO (JIbTepHATHBHAS KaMepa).
B 3aBucumocTH OT BHMAa M HaOJII0AaeMOr0 MOBEACHHMS HACEKOMOTO YIOTPEOJSIOTCS Kamephl
pa3HBIX pa3MepoB, U KOHDUTYpALIHHA.

[Ipennountaemasi OCBEIICHHOCTh 3aBHCUT MPEXJE BCETO OT BHJAa HACEKOMOTO, T.€. OT €ro
obpa3a xwu3HH. KpoMe TOro, peakiusi Ha CBET OINPENENISIeTCS BO3PACTOM M (DPU3HOIOTHYECKUM
COCTOSIHHEM, TeMIIEpaTypOil M BIIQXKHOCTBIO BO3ayxa (To4Hee, NeUIIMTOM BJIardm B OpPraHU3ME),
BpPEMEHEM CYTOK, CE30HOM, a TAK)KE YPOBHEM HEPBHOTO BO30YXKICHHUSI HACEKOMOTO.

Ecnu HacekoMbIX TOMECTUTh B KaMepbl Ui ompeneneHus (otonpedepenayma, MOKHO
HaOJIOAAaTh caMble pa3IMYHbIC BapUaHTBl WX paClpeieeHus IO 30HaM Npudopa ¢ pasHOU
OCBEILIEHHOCTBI0. ECTh Takne 00beKThI, KOTOPBIC BCET/Ia HAXOAATCS B OCBEIICHHOM 30He (Harpumep
aKTHUBHBIC HOYBIO 0a0OYKH KoJbuaToro menkomnpsaa Malacosoma neustria.), HelWTpaabHBI 11O
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OTHOIICHUIO K CBeTy (Hampumep >Kyku—kokeensl Anthrenu$ winm ke MOCTOSIHHO HaxOmsTCs B
TEMHOM 30He (MHOTHE HOYHBIC KYKH—UepHOTEIKH). OnpeneieHHas CBsI3b MKy PEaKIiell Ha CBET
U BPEMEHEM aKTHBHOCTH OTCYTCTBYeT. OJIHAKO HOYHBIE HACEKOMBIC YacTO MPEANOYUTAIOT JTHOO
TOJIKO TEMHOTY, JHOO TOJIEKO CBET, B TO BpeMs KakK JHEBHBIC HACEKOMBIC HHKOT/Ia HE OCTAIOTCS
MOCTOSTHHO B TEMHOTE. B 1eoM, HacekoMble, MOCTOSHHO OOUTAIOUIME B YKPBITHSIX, HAIPHMEp
MOYBEHHBIE WA TOJCTHIOUHBIE (DOPMBI, OOBIYHO TPEANOYUTAIOT TeMHOTY. [lemiepHbie (Gopmel,
OJITHAKO, HEWUTpPAJbHBI 1O OTHOUICHUIO K CBETY, YTO MOXXHO BHJCTh Ha INPHMEpE IMOBEICHHUS
nemepHoit xyxenuipl Rhadine subterranea nemeproro kysueunka Dolichopoda euxina Sem.
IIpaBna, npy NOHMKEHHON BJIAKHOCTH ITOCJIEIHUE YXOIAT OT cBeTa. IIpu cpaBHeHHMM peakiuil Ha
CBET TIOJIEBBIX M JIECHBIX JKY)KEJIHII BBIICHIIIOCH CIIEAyIoIIee: S5 U3 7 JECHBIX BHIIOB MPEATOYHTAIN
HU3KUE YPOBHU OCBEUICHHOCTH, M3 7 )K€ MOJIEBBIX BHJIOB 5 OTHOCHIIUCH K CBETY HEHTPAIBHO.

Peakiust HACEKOMBIX Ha CBET MOXET 3aBUCETh OT BO3pacTa JaXke B MpeiesiaX OIHOW CTaTuH
pa3BuTHs. Tak, TOJBKO YTO BBIBeAIIMeCs >Kyku—3abosonnuku Tripodendrum lineatumOliv.
ropasio 0OoJIbIIIe CTPEMSATCS K CBETY, ueM crapinue ocobu. Haobopor, xkyku—kosxeeapl Trogoderma
glabrum Herbstcpa3y nocne Bbixoga M3 KyKOJKH O0JIQAlOT MSTKHMHU MOKPOBAMH U YXOIST OT
cBera. Uepe3 eHb—Ba y OOJIBIIMHCTBA TUX KYKOB BBISBIISICTCS] YETKAs! MTOJIOKUTEIbHAS PEaKIIHs
Ha cBeT. OTHAKO K KOHILy JKU3HHU 3TH JKYKHU OISITh CTpeMATCs B Oosiee TeMHble Mecta. [IpumMepHO
TaKOBBI XK€ W3MeHeHus (otonpedepeHayMa B TEUCHHE XH3HH y HMaro XykKOB — MYYHBIX
XPYIIAKOB.

VY IIMYMHOK pa3HBIX BO3PACTOB PEAKIIMS HA CBET MOKET OBITh MPSIMO MPOTHUBOIIOJIOXKHOM. Tak,
JMYMHKA KOMapOB—IIEPIYHOB MIIQJIIIMX BO3PAcTOB, a TaKKe MIAININE JHYUHKH HEKOTOPBIX
PYUYCHHUKOB CTPEMSTCS K CBETY, YTO 00ECTICUNBACT UM IMOIHEM K IIOBEPXHOCTH M CITOCOOCTBYET UX
pacceneHnIo ¢ TokaMu BoJibl. [103ke 3T TMYMHKH OTPUIIATEIFHO PEarupyroT Ha CBET, YIIyOJssich
B TOJIIIY WJIa WM HMCIIOJIB3YSl APyrue yKpoIThs. [lepea OKykIMBaHMEM JTHYMHKH HACEKOMBIX, Kak
NPaBUIIO, TIPEAMIOYUTAIOT 3aTCHEHHBIC MECTA.

Peaknust Ha CBET 3aBHCHUT TaK)Xe OT YPOBHS TEMIIEpaTyphl W BIaKHOCTH. CBET M B 3TOM
cilydae BBICTYNaeT KaK CUTHAJIBHBIH NpPU3HAK OoJiee TEIUIOr0 W/MiIM CyXOro IPOCTPAHCTBA.
COOTBETCTBEHHO PEaKIIMH HACEKOMBIX MEHSIOTCS B 3aBUCHMOCTH OT IOTPEOHOCTEH MOCIEIHUX.
Tak, ¢ mMOBBILICHHEM TEeMIIEPaTyphl BOIBI 3aMETHO OCJIA0EBAcT YIOMSHYTas BBIIIE PE3KO
MOJIOYKUTETbHAS PEAKIIHS Ha CBET JINYMHOK KOMapOB—IEPTYHOB MIIQAIINX BO3pacToB. [Ipu BeICOKOM
Temreparype yxoasat B TemHory myxu Eristalis tenaxL. u Pollenia rudis F., Mmuorue xyxu—
JYepHOTENIKH, 3epHOBOH gonronocuk Calandra granarial.

WHTepecHO, 4YTO TOHIKEHHE TEMIIEPaTypbl HWKE ONTUMyMa TaKKE 4YacTO SIBISETCS
MPUYMHON CTPEMIICHUS HACEKOMBIX YKPBITBCS B TEHH. JTO, CKOpEe BCEro, CBS3aHO C TIOMCKOM
yOexuia s nepexkuBanus noxononanus. Tak, xyku Blastophagus piniperd&. orpumnarensho
pearupyroT Ha cBeT npu Temieparype Boime 37° C u umke 10° C, myxu Eristalis enax L. — Bbimie
20° C u mmxe 10° C. MakcuMyM MOJIOKHUTENLHON peakiiy Ha CBET y Kyka—OnectsHku Meligethes
aeneud. nocturaercs ripu 20°C.

OueBHIHO, YTO HACEKOMOE HE BCErJa yIadyHO BBIOMpAacT YKpbITHE. ECim 3TO yKphITHE HE
crmacaeT OT JKapbl, TO, Ka3ajoch Obl, JajbHEWINEe TOBBIIICHHE TaM TEMIIEPATyphl JOJDKHO
NPUBOJIUTH KO BCE OOJIBIIEMY CTPEMIICHHIO OT CBETa. B pe3ynbpTare HacekoMoe OyAeT OCTaBaThCs B
ATOM YKPBITHH, TTOKa HE TOrHOHeT oT meperpeBa. OQHAKO, HAIPUMEP, y MYCTBIHHBIX YE€PHOTEIIOK,
npu  BbICOKOW Temmeparype mopsaka 40°C  omsTh BO3HHMKAaeT pE3KO BBIPAXKCHHOE, HO
KpaTKOBPEMEHHOE CTpEMIICHHE K CBETy. biaromaps 3TOMy JXKyKH TOKHIAIOT TaKoe HEYIadyHO
BBIOpPAaHHOE YKPBITHE U HaXOJSAT HOBOE.

Ho Takoe mepekiroueHne peakiiuy Mpy CIUIIKOM BBICOKOH TeMIiepaType HaOIogaeTcsi He y
BCEX HaCcEeKOMBIX. OTHCaH SKCIEPHUMEHT, B KOTOPOM MYX IIEIe JepiKalu B aJlbTEPHATHBHOW Kamepe,
OJTHAa TIOJIOBMHA KOTOpOW ObLIa 3aTeMHEHa, a JApyras OcCBelleHa. HarpeBaiawm TEMHYIO IMOJIOBHHY
kamepsl. C MOBBIILICHHEM TEMIIEpaTypbl MyXU YXOAMJIH ¢ OoJiee MPOXJIaqHOI CBETIION MOJIOBHHBI B
TEMHYIO U TaM "'32)KapuBaJIUCh" 32)KUBO.

[Ipy HU3KOH BIAXKHOCTH BO3/JyXa HACEKOMBbIE OOBIYHO CTpPEMATCS B TEMHOTYy. Takoe
W3MEHCHHE PEaKIIMA Ha CBET YETKO BBIPAKEHO y HEKOTOPBIX UYEPHOTEIOK U KYKOB—KOPOBOK, Y
onecrsHok Meligethes Opnako, BO3MOXHBI M TPOTHBOMNOJOXHBIC SIBICHUS. Tak, JHCTOEX
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Chrysomela variansSchall. ¢oromo3utrBen npu HyneBOW BIAXHOCTH, TPU OTHOCHTEIHLHON
BIaXHOCTH 34% Oe3pa3nuyeH K CBeTy, a HauuHas ¢ 77/ %4i BIAXXHOCTH OTPHUIIATEIIBHO pearupyeT
Ha cBeT. CXOofHas 3aBUCHMOCTb PEAaKLMU HA CBET OT YPOBHS BJIQKHOCTH OTMEUYEHAa y >KYKOB—
3a00JIOHHUKOB M KOMapOB—IOJITOHOXKEK. MHTEepecHo, 4TO W 311eCh MPEIyCMOTPEH MEXaHH3M,
MO3BOJISAIOMIMN MOKUHYTHh HeOnaronpustHoe yoOexwuimie. Tak, 3epHOBBIE JOJTOHOCUKM U MYYHBIE
XPYIIAKU MOCe "MOACYITUBAHMS CTPEMSITCS K CBETY.

Cyrounble u3MeHeHus1 GoTornpedepeHyma B psijie ciydyaeB MOTYT ObITh BBIPaKEHBI OYEHB
pesko. Tak, xyku—koxeensl Trogoderma glabrumHerbst., momementsie B anbTepHATHBHYIO
Kamepy €O CBETJIIOW M TEMHOMU IIOJIOBHMHAMH, AHEM SBHO IIPEANOYUTAIOT OCBELIEHHYIO 30HY. Ho
HaunHas ¢ 18 4 OHM OJWH 3a APYIHMM YXOAST B TEMHOTY M K Be4epy CBETJIas MMOJIOBHHA KaMmephl
CTaHOBATCA TycToil. Tak mpomoimkaeTcss BCIO HOYb, & YTPOM JKYKH BHOBb BBIXOJST Ha CBET
(W.B.Tshernyshev, 1970MerpyaHo 3aMeTHTb, YTO B HOYHOE BPEMs TapaKaHbl M CBEPUKH TOPa3/Io
MeHblIe 0osTcs cBeTa, yeM aHeM. Jlmumaku komapoB Chaoborusraxke Houblo Oe3pazinuyHbI K
CBETY, a B JIHEBHOE BPEMSI YXOJISIT OT HETO.

B menom, MOXHO cKa3aTh, YTO CYTOUYHBIA pUTM H3MeHeHUH (oTtonpedepeHayma 0coOeHHO
YEeTKO BBIPQKECH Y IHEBHBIX HACEKOMBIX, MPSUYIIUXCS HOYBIO B YKPBITHs. OYEeBHIHO, YTO U B
IpUpOJEe 3TH OOBEKTHI MOABEPralTcs Haubojee KOHTPACTHBIM M3MEHEHHMSM OCBEIICHHOCTH, TaK
KaKk B YKPBITHH B JIF00O€ BpEeMs CYTOK OCBEIICHHOCTb HHWKE, YeM IMOJ[ OTKPBITHIM HeOoM. Y
JTHEBHBIX HACEKOMBIX, PEIKO HCIOJB3YIOMINX YKPBITUS WM COBCEM HE HYKIAIOIIMXCS B HUX,
CyTOYHBbIE W3MeHeHus QoronpedepeHayMma caad0 BBIPAXEHBI WIH COBCEM OTCYTCTBYIOT
(mampuMep, y HOUYIOLIMX Ha pacTEHHSX KOJIOpAJICKUX XKykoB Leptinotarsa decemlineat&ay. u
KYKOB—KOXee0B poga Anthrenusy 6abouek—kpanuBaui; Vanessa urlicad..). Y cymepedHbix u
HOYHBIX ()OpM CyTOUHBIE H3MEHEHHus (QoronpedepeHayMa MOXKHO HaOM0JaTh OOBIYHO B TeX
CllydasiX, €ClIi HAaceKOMOE€ IHEM HaXOJWUTCS B TIYOOKHX YKPBITHSX WM 3apbIBACTCS B IOYBY
(YXOBepTKH, YUSPHOTEIIKH, KYKCITHUIIBI).

MoXHO cyHuTaTh OOMIMM MpPaBHJIOM, 4YTO BO BpEMs CBOCH aKTHBHOCTH HACEKOMOE
npeanoynTaeT Ooyiee BBICOKMH ypPOBEHb OCBELICHHOCTH, YeM BO BpeMs IMOKos. B 1emom 3To
COOTBETCTBYET PEaTbHOMY CYOBEKTHBHOMY CYTOYHOMY XOJY OCBEUICHHOCTH JTaXK€ W JJII MHOTHX
HOYHBIX OOBEKTOB, TaK KaK B TTTyOOKMX YKPBITHSIX JTHEM MOXKET OBITh Jake TeMHee, YeM HOYBIO
MOJT OTKPBITBIM HEOOM. Y HOYHBIX € HACEKOMBIX, NMPAKTHUYECKH HE HUCTOIB3YIOUINX YKPBITHS,
TaKMX KaK HOYHbIE 0a00YKH, JTHEM pPE3KO CHUXKACTCS YYyBCTBUTEIBHOCTH (DOTOpENEnTOPOB
(I'. A Mazoxua—Ilopmusakos, 1965).

He meHee 4eTko BbIpakeHbI U ce30HHBIE M3MeHeHUs ¢oronpedepenayma (b.3.Kaypman,
1995).Kak mpaBuiio, B 3MMHEE BpEMSI HACEKOMBIC CTPEMSTCS B TEMHOTY, & C BECHBI X HAYMHACT
MPUBJICKATh CBET.

Wrak, Bce omNHMcaHHBIC BBINIC pPEAKIUHW HACEKOMBIX HAa CBET HMMEIOT HECOMHEHHOE
MPUCIIOCOOUTENIbHOE 3HAueHHe. Pearupyst Ha CBET, OTHICKMBAs MECTO C ONPEICICHHBIM YPOBHEM
OCBEIICHHOCTH, HACEKOMOE HaXOJIWUT Hambosee OyiaronmpusTHOE sl ce0s CoueTaHWE YCIIOBHIA.
Peakiuss Ha CBeT MOMOraeT HAacEKOMOMY CIACTUCh MPH MPECICAOBAaHUM WIM PE3KOM U
HEOJaronmpusTHOM HM3MEHEHHHM ycioBud. HaOmromeHuss B KaMmepax JUIsl  ONpeACTICHHS
doTompedepeHyMa MOKA3bIBAIOT, YTO y OONBIIMHCTBA HACEKOMBIX, IOMEIICHHBIX B Kamepy,
peakiysi Ha CBET MPUHIMIUAILHO OTIMYACTCS OT TOHM, KOTOpas MMEET MECTO uepe3 mosdaca. Y
BO30YKJICHHBIX IE€PECaIKOW HACEKOMBIX, KaK IMPAaBMUJIO, PE3KO BBIPAKEHO CTpeMIICHHE THO0 K
CBETY, JIN0O OT HETO, y CIIOKOMHBIX K€ HACEKOMBIX 3Ta peakius Ooyee HeWTpaabHa. OJHAKO CTOUT
JUIIF HEMHOTO IOOECHOKOUTh HACEKOMBIX, HalpHUMep IOCTy4aTh IO Kamepe, Kak cpasy
BO300OHOBIIICTCS Ta e pe3Kas peakius, 4To U Oblia B Hauyaie skcnepumenta (W.B.Tshernyshev,
1970).

3HaK peakIMy Ha CBET BO30Y)KJIEHHOTO HACEKOMOT'O 3aBUCUT OT OCOOCHHOCTEH ero OMOJIOTHH.
Hacexomsie, criocoOHBIE OBICTPO B3JIETaTh, MPH BO30YKACHUH OOBIYHO CTpEMSTCS K CBETy (MyxXH,
MHOrue 0abouYKky M TMepernoHYaTOKpbUIbie). Hacekomble e, COBCEM He JICTAIOIIME HIH PEIKO
UCTOJB3YIOUINE TOJeT, YOeraoT B TeMHOTY. [1o100Has 3aKOHOMEpPHOCTh SIBHO aganTuBHA. Ecnu
HaceKOMOE€ CIIOCOOHO OBICTPO JeTaTh, TO MPH OMACHOCTH €My HEOOXOAMMO BO3MOXKHO CKOpee
BBIOpPAaThCS Ha OTKPHITOE IMPOCTPAHCTBO, IZle HE OyaeT mpenarcTBUil s monera. CUrHAIOM
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oTkpeiToro mpoctpanctBa sBisiercss cBeT ([ A.Mazoxus—Ilopmaskos, 1960). Ecnu mydime
CTIPATATBhCS B YKPBITHE, HACEKOMOE OSKUT B TEMHOTY, a, €CIIH OHO HAXOJUTCS HAa BEPTHKAILHOU
MMOBEPXHOCTH, TO IPOCTO MATACT BHU3.

Jlem Hacekombix Ha ucxyccmeennblﬁ ceem

JleT HaceKOMBIX Ha CBET — MapaJoKcaabHOE SBJICHHE. B camom jerne, jneTsinee HaceKOMOeE,
YBUJEB JIaMIy, MOBOpAaYMBAaeT K HEeW W NpUONMKAeTCs, KaKk OyATO MPUTATUBAEMOE MarHUTOM.
[To6nu30CcTH OT WCTOYHHMKA CBETa y HACEKOMOTO YacTO PE3KO HAPYIIAIOTCS OpPUEHTAIUsl U
KOOpJIUHAIIMS IBUKEHUI 1 HACEKOMOE MOXKET TOTUOHYTH, BIETEB B OTOHb.

CBeT MOXeT MpUBIEKAaTh HE TOJILKO HAaCeKOMBIX. Hampumep, NTHIBI B Macce WHOTIA
MPUJIETAIOT BO BPEMS UX CE30HHBIX MUTPALIUN HAa CBET MaskoB. PriOy—caiipy BbIJIaBIMBAIOT CETSIMH,
MpUBJIEKass €€ Tyda C TOMOINBID MOIIHBIX HWCTOYHUKOB cBera. (ClemoBaTenbHO, 3TO
00111e0MOJIOTUYECKOE SIBIICHUE.

Ha cBer nerst mpencTaBUTENHM TOYTH BCEX OTPSAOB HACEKOMBIX C CAMbIM Pa3lUYHBIM
o0pa3oM >Ku3HU. B OCHOBHOM 3TO HaceKOMble, aKTUBHbIE B CYMEpPKM W HOYBIO, HO WHOTJA Y
MCTOYHUKA CBETA OKA3BIBAIOTCS M TUIMHYHO JHEBHBIE (OPMEI. [IpuieT JHEBHBIX HACEKOMBIX HOUBIO
cKopee Bcero oOBSCHSETCS TE€M, YTO OHU MJIM OCTaBAJIMCh Y MCTOYHHKA CBETa C Beuepa, WIH Ke
KTO—TO UX MOOecToKomI. JIHeBHbIE HACEKOMBIC, HAXOISIIUECS B CAIKe W MPUHSBIINE HOYBIO TI03Y
cHa (Hampumep, aHEBHbIC O0a0OYKW: TpaypHHIA, MABIMHUN Tja3) MOTYT OBITh pPa30yKEHBI
MEXaHWYECKUM TOJTAIKHBAaHUEM W TOTJa JIETAT Ha CBET BMECTe ¢ HOYHbIMH Oaboukamu. B
MIPUHIIMIIE K€ JIET Ha CBET HE OrpaHMYEH TOJHKO HOYHBIM BpeMeHeM. /[Hem moj mosiorom jieca Ha
CBET JIAMITbI, JalOmIel yIbTPapUOIETOBOE HU3IYyYEHUE, NPUJIETAeT MHOTO MEJNKUX JTHEBHBIX
nacekoMbix (M.H.CamkoB, 1989). Eciu akTHBHBIX JIHEBHBIX HACCKOMBIX JHEM BBIINYCTHTHh B
KOMHATy C 3aHaBEIICHHBIMH OKHAMHU U TOPSINEH JIAMIION, TO OHM TOJICTAT HA CBET 3TOH JIaMITbI B
TOYHOCTH TaK €, KaKk ¥ HOYHbIE HACEKOMbIE€ B HOYHOE BpeMs. Bo BpeMs MOJHOTO COJIHEYHOTrO
3aTMEHHMSI B CEPEIMHE JIHS Ha CBET JICTAT M CyMepeyHbIe, U JHeBHbIe Hacekombie (B.b.YepHbliies u
ap., 1985). CrnemoBaTenbHO, HACEKOMBIC, €CIM OHHM aKTHBHBI, DPEAarupylOT OJHHAKOBO Ha
MMOMEIIEHHBIH B TEMHOTE UCTOYHUK UCKYCCTBEHHOT'O CBETA, HE3aBUCHMO OT UX 00pa3a >KU3HH.

Ecnu namma HaxoauTcst HealleKo OT BOJbI, B OOJBIIOM KOJIMYECTBE MPHIIETAIOT HACEKOMBIE
TaKk WIM WHAYe CBS3aHHBIE C BOJOH. MOACHKH, PYYCHHHKH, a TaKXKe KHUBYIIME B BOJAEC U B
MMaruHajJIHOM COCTOSIHMM BOJHBIC KJIONBI U KYKU. Ecliu e MCTOYHHK CBEeTa MOMECTUTD MO BOJIOM
WIN y €€ MOBEPXHOCTH, TO HA CBET MPHUIUIBIBAIOT KaK MMAaro, Tak ¥ JUYMHKH BOJHBIX JKYKOB —
IJIaBYHLIOB M BOJOJIFO00B, TUYMHKH KOMApOB, CTPEKO3 U MOACHOK.

[Tpuxox Heneraromux GopM HAOIIOAETCS TOpa3no pexe. IMEITcs CBeIeHUs O TOSBICHUH Y
Jamnbl OECKPBUIBIX CaMOK Oc-TH(Hi, pabouux MypaBbeB, HeneTaomux xyxenul. B Kapakymax
HaM OJIMH Pa3 yAajoch HaOIIOJaTh SIBHO WAYIIYIO K CBETY HEJCTAIOIIyI0 caMKy ycada Prionus
komaroviDohrn.Bcerna TpyaHo yOeauThCs B TOM, YTO MPHUJIET HACEKOMBIX K CBETY CBSI3aH UMEHHO
C €ro TMPHBJICKAIONINM JEHCTBHEM, a HE CIy4aeH WM HE OOYCIIOBJICH IMOUCKOM IIHIHU, KaK Y
XHIIHBIX KYXKEJUI Uy COJIBIIYT.

KonraecTBO HAaCEKOMBIX, MPUIIETAIOMIMX 32 HOYb K OJHOMY HCTOYHHKY CBETa B CPEIHHX
HIMPOTaxX, MOXKET JTOCTUraTh THICSY, a B O0Jiee I0KHBIX pailoHaX NEecsATKOB Thicsd ocoOelt. MHorma
JET OTHCNBHBIX BHJOB WIH TPYII BUIOB MOXET OBITh HCKIIOYUTENHHO OOWIBHBIM. Tak, B
ABcTpanuu cOOpbl Ha OJIHY JIOBYIIKY MOTYT gocturath 50 kr 3a Houb. B HOxHOM Amepuke
MPUJICTAIONINE HAa CBET 0a00YKHM XJIOMBSIMHU TMOBHUCAIOT HA MPOBOAAX, TaK YTO MOCIEAHUE HEPEIKO
oOpriBatoTcs. M3BecTeH ciydail BRIHYKICHHOM ocTaHOBKHM Toe3nia B Kpeimy okono deogocuu n3—
3a rpomMagHoOro Kosmuectsa xyxkenur; Ophonus calceatu®ft., 3aceimaBmmx xene3HOTOPOKHBIC
IIyTH, OCBEILIEHHbIE (DOHAPIMH.

OdeBHIHO, YTO JIET Ha CBET OOYCIIOBICH KaKHUMH-TO OYEHb OOMIMMH OCOOCHHOCTSIMU
9KOJIOTMH U TOBEJEHUS KUBOTHBIX, aKTUBHO MEPEMEILAIONINXCSI B BO3YIIHOW MJIM BOJAHOM cpejie.
Kak OOnpIIMHCTBO CaMbIX OOBIYHBIX M PACHPOCTPAHEHHBIX SIBICHUN JIET HACEKOMBIX Ha CBET
TPYIHO MOAJIAeTCs OOBSICHEHHUIO, KOTOPOE, Ha HAIll B3IJISA, TOJKHO YUUTHIBATh CIEAYIONIUE (PaKThI:
1) neT Ha CBET HACEKOMBIX C OYCHb Pa3HOOOPA3HOM IKOJIOTHEH; 2) TPaeKTOPHS MOJIeTa HACEKOMOTO
MOOIM30CTH OT MCTOYHHKA CBETa OOBIYHO MPEACTABISICT COOOH CIOKHYIO JIOMAaHHYIO KPHBYIO; 3)
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MOOTU30CTH OT UCTOYHUKA CBETA Y HACEKOMOTO YaCTO HAPYIIASTCS KOOPAUHAIIWS ABMKCHUN U OHO
WHOTJAa MajaeT Ha 3emiio; 4) paauyc OeHCTBUS CBETOJNIOBYIIKH, KOTJa HAYUHACTCS YETKO
HAIPABIICHHBIN JIET HAa CBET, Pa3lIMYCH B 3aBUCUMOCTH OT MCTOYHUKA CBETA M BHUJA HACEKOMOTO HO
e mpesbimaer 10—30 M; 5) HaceKOMOe MPHBIEKACTCS HE TOJBKO OTHOCHTEIBHO TOYCUHBIM
MCTOYHUKOM CBETa, HO M OCBEIICHHBIM JKpaHOM; 6) HaceKOMbIe HE JIETAT B CTOPOHY JIyHBI win
ConHIla, XOTs ¥ BO3MOXKEH JIET HACEKOMBIX B CTOPOHY BeUepHEi 3apH; 7) OCOOCHHO BbICOKA IS
OOJIPIIMHCTBA HACEKOMBIX MPUBJICKATEIBHOCTh YIbTPa(UOIETOBOTO HU3JIydeHHs; 8)HaceKoMoe
yepe3 HEKOTOpOe BpeMsi Mociie MpUjIeTa K JJaMIe MOXKET MOKUHYTh OCBEIICHHYIO 30HY.

W3BecTeH psii THIOTE3, OOBACHSIONINX JIeT Ha cBeT. OCTaHOBUMCS Ha HEKOTOPBIX U3 HUX.
Camas mepBasi IPHHAIICKHUT KPYIHEHeMy Onosory Hadana Hamero Beka JK..JIeoy (1924).9tor
aBTOp OOpaTWJI BHUMaHHE Ha CBS3b TOHYCAa KOHEYHOCTEH M MOTOKA CBETa, MAaJarollero Ha riiasa.
bbuto mokazaHo ¢ MOMOIIBI0 AKCIEPUMEHTOB, YTO OCBEILIEHHE JIEBOTO IJIa3a YBEJIMYUBAET TOHYC
MBIIII] TIPaBOM CTOPOHBI U HA000pOT. COOTBETCTBEHHO, YBEIMUEHUE TOHYCA MPUBOAHUT K Oojee
SHEPrUYHON paboTe MYCKYJaTypbl C HEOCBEIIEHHOW CTOPOHBI, B PE3yNbTAaTe€ YEro HaceKoMoe
MOBOPAYMBACTCS B CTOPOHY HCTOUHHUKA CBeTa (mponomarcuc).

bruta moctpoena fgaxke nelcTBYOMIAsE MOJIENb MOJOKUTEIBHO (POTOTPOIMMYHOTO HACEKOMOTO,
uMeromas Ba (poTodIEeMEHTa W JABa SJIEKTPOMOTOpA, BpAIIaBIIME HE3aBUCHMO JPYr OT Apyra
KoJieca C TIPaBOM M C JIEBOM CTOPOHBI MOJENW. Takas MOJeNb MOTrjla MepeMenaTbCsl HOUbIO 10
JOPOKKE TapKa, cleAys 3a YellOBEeKOM, HecliuM (OHAph, M MOBOPAYMBATH 32 HUM IO CaMou
3alyTaHHOW TPACKTOPUH.

[IpencraBuMm cebe, 4TO AOHKHO MPOM3OUTH C HACEKOMBIM, Y KOTOPOTO OJIMH TJa3 3ama3aH
HETPO3pavyHbIM JJaKoM. B pe3ynbTare 6ojiee BHICOKOTO TOHYCa KOHEYHOCTEH ¢ OJTHOM CTOPOHBI Teja
HACeKOMoe Oy/IeT OMHCHIBATh KPYT'M HA TUIOCKOCTH (MaHEXHbIC IBIKEHHS). B ombiTe Tak OHO U
MIPOMCXOJUT, YTO JOKA3bIBACT HAJIM4YME MEXaHU3Ma, COOTBETCTByromiero runorese Jleba. Ognako
Ke uyepe3 HEKOTOPOoe BPeMsl HACEKOMOE, OCIICTIIICHHOE Ha OJMH IJ1a3, ePECTaeT JBUTATHCS 110 KPYTY
Y HAYMHAET BECTHU ceOsl Tak, Kak Oy/ATO y HEro COXpaHWJIMCh 00a ria3a. B vacTHOCTH, OHO MOXKET
JeTeTh K MCTOYHHKY CBETa, MOJOOHO HACEKOMBIM C JBYMs IUia3amu. B Jpyrom ombiTe capaHudy
MOMEIIATH B CTEKISHHYIO TPYOKy, AMaMeTp KOTOpoi ObUI CXOJAEH ¢ auaMeTpoM ee Tena. llpu
OCBEIIIEHUH TaKOW capaHuu c3aau 00a Tia3a ObLIM OCBEIICHBI OJJMHAKOBO, HO CapaH4a, BMECTO TOTO
9YTOOBI UATH BIIEPE, MATUIIACH HA3a/l.

CnenoBaTenbHO, JI€OOBCKUI MEXaHWU3M HEIOCTATOYCH, 4YTOOBl OOBSICHUTH MPHUBICUCHUE
HaceKoMbIX cBeTOM. OH He MO3BOJISET MOHSTh, HU TIOYEMY HACEKOMOE, IPUIIETEBIIIEE K UCTOUHUKY
CBETa, MOTOM TOKHIAeT OCBEIIEHHYIO 30HY, HU OCOOYIO0 MPUBIEKATEIHHOCTh yIbTPA(PHOIETOBOTO
U3IIy4eHUsl, UYBCTBUTEIBHOCTh TIJ1a3a HACEKOMOTO K
KOTOpOMY HE TakK YX BbICOKa. Kpome Toro, B mpupome
HACEKOMBbIE JIETAIOT MOJI Pa3HBIMU YIJIAMU MO OTHOILIEHUIO K
Conany u JlyHe W HE TOBOPAYMBAIOT K TUM HCTOYHUKAM
CBETa, KaK JOHKHO ObUIO OBl OBITH IO MPEACTABJICHHSIM
Jleba.

Hpyras runortes3a Obu1a npeqioxkena B.bynnen6pokom
(W.von Buddenbrock, 1917}3BecTHO, 4TO Y HAaCEKOMBIX
MHOTJa MOXKHO HaOII0AaTh MEHOMAaKcuc, T.€. ABUKEHHE 0T
OTIpeIeTICHHBIM YTJIOM K JiydaMm cBera. Hacexomomy 3TO
JIETKO OCYILIECTBUTh, COXpaHsisi H300pakKeHHE HCTOYHHKA
CBETa B OJIHOM ONPEJCICHHOM OMMATHIHMH TJla3a WIH B HX
rpynmne. O O0NbIIOM 3KOJIOTHYECKOM 3HAUEHUH TaKoro THIla
opueHTaIuu OyaeT cka3zaHo B aanpHeieM. O4eBUAHO, YTO
€CIIH HACeKOMOE€ IBUKETCS, OPUEHTUPYSICh HPHU STOM IO
ny4yam Comnnua wim JIyHbI, KOTOpbIE MOKHO CUHUTATh
napajuleIbHBIMU IPYT JPYTY, TO €r0 Kype SBJSETCS NMPsIMOit

JINHUEMN.
Puc.1 CxemaTrueckasi TpaeKTOPHsI JIETSILIECIO HA CBET HACEKOMOT'0, COXPAHSIOLICTO MOCTOSHHBIA yroll K Jiy4aM CBeTa
(morapupmuueckas crupais) (o W. von Buddenbroks B.H.11Isansuua, 1949)
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OpHako TpH TONBITKE COXPAHWUTh TOCTOSHHBIA YroJl IO OTHOWICHHIO K paJnalbHO
pacxomsimuMCs JTydaM HMCKYCCTBEHHOTO MCTOYHHKA CBETA, ITOT KypC HEU30EKHO HMCKPHUBISETCH,
MpeBpamasch B TaK HAa3bIBAEMYIO JIOTapU(OMUYECKYIO CIUpaib, HEU30€KHO MPUBOISAIIYIO
HacekoMoe K HcTO4HUKy cBeta (puc.l). Kak mokaseiBaer I'.H.I'oprocrae (1984), mosiBieHue
CITy4ailHBIX OTKJIOHEHHH W TIOBOPOTOB IMpPH JIBUKCHWU HACEKOMOTO HE MEHSET OKOHYATEIHHOTO
uTOrAa.

C »oTOil TOYKHM 3peHHs TPYIHO OOBSICHUTH TPUBJICUCHHE HACEKOMBIX HE TOYCUHBIM
UCTOYHUKOM CBETa, a OONBIIUM DJKPAaHOM, HAXOMSIIMMCS Ha CTEHE, IMOYeMy NpUJICTEeBIIEE
HAaCEKOMOE MOXET TIOTOM yJeTeTh OT CBeTa, a TakkKe OCOOyI IPHUBICKATEIHHOCTD
yIbTpaduoNeTOBOr0 M3nydeHus. OTMETHUM TakKe, YTO MEHOTAKCHUYECKas OpPUCHTAIMS K JTy4am
Comana wim JIyHBl BO3HUKaeT JHIIb B OCOOBIX ciy4asx. OOBIYHO B TPHUPOJEC HACEKOMBIC
UCIIOJNIB3YIOT Pa3HOOOpa3HbIE HA3€MHBIC OPUEHTHUPBI, OOCIECIYIOT MPUBIEKAIONINE UX MPEAMETHI, a
UX KypC TPEACTaBIsIeT COOO CIIOKHYIO U JIOBOJIBHO OECIIOPSA0YHYIO KPUBYIO.

OdeBHIHO, YTO MEXAHHW3MBI, ONMHUCAHHBIC BHINIC, PEATHHO CYIIECTBYIOT, HO BKIIOYAIOTCS
TOJILKO TTO/I BITUSTHHEM OIIPEICIICHHBIX MOTHBAIIUN U TPEICTABIISIOT COOOW TOJBKO YaCTH CIIOKHOTO
KOMIUJIEKCA, Ha3bIBAEMOTO - JIETOM Ha CBET. Bce 3T MeXaHW3Mbl UMEIOT B TOM WJIM WHOU MEpe
amanTUBHOE 3HadeHWe. Hamboiee yeTkas 3K0JI0ro-moBeIeHYecKass KOHICTIIINS JIeTa Ha CBET Oblia
npeiokeHa [.A.MazoxuabiM—IlopiiaskoBeiM  (1960). [lo ero MHEHHIO, CBET SBISCTCS
YHHBEPCAIbHBIM U HanOoJiee Ha/IeKHBIM HHIUKATOPOM OTKPBHITOTO MPOCTPAHCTBA. 37eCh 0CO0YIO
pOIb UTpaeT yabTPaHUOIETOBOE U3TYyUYCHHE, KOTOPOE MPAKTUYECKH HE OTPAKACTCS HA3EeMHBIMU
peaMeTaMu, 3a UCKITFOYEHUEM BOIHOM MTOBEPXHOCTH.

JleicTBUTENHHO, CITYYaifHO 3aJIeTeBINE B KOMHATY JHEBHbBIC HJIM HOUYHBIE HACEKOMBIC OBIOTCS
B CTEKJIa OKOH, IBITAsICh BBIUTH M3 3aMKHYTOT'O TIpOocTpaHcTBa. Houblo HaceKOMbIe BEAyT ceOsl Ha
OCBEIIIEHHOM JKpaHe MOAOOHBIM k€ 00pa3oM Kak Ha OKOHHOM crekie. [lomamass HOUBIO B JTy4
CBETa, HACEKOMOE HAYWHACT BOCHPHUHUMATH OKPYKAIOIIYI0 €ro TEMHOTY KakK 3aMKHYTOE
MPOCTPAHCTBO U, CTPEMSICh BBIUTH U3 HETO, JIETUT K CBETY.

C 9TOH TOYKHM 3pEHUs, OJHAKO, TPYIHO OOBSCHUTH, KAK HACEKOMOE, YXKE IMPHIICTEBIIEE K
JamIe, MOXET OMATh YJIETeTh OT Hee, MOYeMy HE MPOUCXOAUT MOJO0OHBIX HAPYIICHUN MOBEACHUS
OJT BIIMSIHUEM JTyHHOTO cBeTa. KpoMe Toro, aneko He Bce 0cOOM OJTHOTO M TOTO JK€ BUJA, TIonaaast
B OCBEIIIEHHOE IMPOCTPAHCTBO, KAK-TO H3MEHSIOT CBOE ITOBECHHE.

Haunbomee BeposTHO, 4YTO JIET HACEKOMBIX Ha CBET NPEICTaBISET COOOH CIIOXKHOE
MHOTOCTYIIEHYATOE SIBJICHHUE, IPUYEM Ha KaKJOU CTYIEeHU PabOTaI0T CBOM MEXaHU3MBI.

B kako#i-To Mepe cTylneHuYaThle aHaTOTHYHbIE H3MEHEHUS TOBEICHHSI 110 OTHOIICHHUIO K CBETY
Habmongan X.I.Muetiiko (H.G.Mletzko, 1971),Beinyckas skyxenuil Ha achaJlbTHPOBAHHYIO
TUTOIIAIKY TIOJl OTKPBITHIM HeOoM. Cpasy e Iociie BBIITYCKa JKY)KEIHIIa KUAAeTCS B CTOPOHY B
m00OM CITyJaifHOM HampaBieHHH. Yepe3 HECKOIBKO CEKYH] €€ Kypc MpuoOpeTaeT onpeaeieHHY0
HAIPaBJICHHOCTh U OHA OeXHT MO0 1o HanpapieHuto K ConHily, 1100 oT Hero. Cienyromuii ytamn
— JBWKCHHE >KyKa TIOJ| ONPEACICHHBIM YIJIOM K COJHEYHBbIM JiydyaMm (MeHoTakcuc). Takoe
JBIDKEHUE JKyKa MOYTH TI0 MPSIMOM JIMHUU TIPOJIOIDKAETCS JI0 TEX TIOp, MIOKa OH HE MepeceKaeT BCIO
IUIOMIA/IKy M TonagaeT B Ooyiee MPUBBIYHYIO IS HErO OOCTAHOBKY, IJIE MOXKHO HAWTH YKpBITHE,
MUIIY WM TOJIOBOTO MapTHepa. 31ech NPSIMOJIMHEHHOE ABIDKEHHE TMPEKpalaeTcss U KyK, He
oOpariasi BHUMaHUs Ha monoxeHre CoHIa, HAYMHAET PYKOBOACTBOBATHCS APYTUMHU CTUMYIaMHU.

Kpome Toro, B ecTecTBEeHHOW OOCTAaHOBKE HACEKOMBIE MOTYT AKTHBHO IEPEMEIIAThCS B
MOWCKaxX 30HBI ¢ Hamboliee ONarompUATHBIM YPOBHEM OCBEIIEHHOCTH. B BeuepHee BpeMs
HaOJIIOaeTCsl MacCOBBIM BBUIET HACEKOMBIX W3 Jieca Ha 0Ooyiee OTKPBITHIE MECTa, YTO XOPOIIO
noaTBepxaaeTcss coopamu okoHHbIX JioByiiek (M.H.CamkoB, 1984). YacTHblii cityuaii Takoro
MepeMEIeHUs] HACEKOMBIX B CTOPOHY OOJIBIICH OCBEIICHHOCTH — M3BECTHBIN JIET HACEKOMBIX Ha
BEUEPHIOIO 3apI0.

[To—BuauMOMy, aHAJIOTHYHBIM O0pa3oM HACEKOMBIE MOTYT KOHIEHTPHUPOBAThCS B
OCBEIIIEHHOW 30HE OKOJIO UCTOYHWKA cBeTa. OHAKO, 3TO elle He JIET Ha CBET, KOTJa Ha0IroaaeTcs
HEyJep)KUMOE CTpEMIICHHE HaceKkoMoro K Jamrme. Hacekomble, 3aHITBIe KaKOH—IHOO
NEeSATeNbHOCTIO, HANPUMEP MUTAHWEM, MOTYT JUIMTEIHHO HAXOAWUTHCS MOOIHM30CTH OT TOPSIICH
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JIAMITbI, HUKaK He pearupys Ha Hee. Tak, Mo HalIUM HaOJI0ICHUSM, JInHeiuaThie OpaxxHuku Celerio
livornica Esp.na muaHTanusx >kaCMHHA JaKe TPH HU3KOH CyMEpPEUHOM OCBEIIEHHOCTH MOpsaka 1—
0,1 1k mpoJoKaK JIeTaTh HAJl [[BETaMU, HE pearupysl Ha HaXOJUBIIYIOCS MOOJIM30CTH KBAPIIEBYIO
namny. [To/UIMHHBIN e UX JIeT Ha CBET HauyMHaJCcs MO03Ke, KOTJa MPUPOAHAas OCBEIEHHOCTh OblL1a
YK€ HACTOJLKO HU3KOM, UTO OHU YK€ HE MOTJIM HaXOJIUTh HEKTap.

OueBHIHO, YTO HACEKOMOE B TIOMCKAaX OJArONPHUATHOM i HEro OCBEHICHHOCTH
OpUEHTHUPYETCS 10 TPAAUCHTY cBeTa. [|JIsi HACEKOMOTO K€, BEIXOSIIETO U3 YKPBITUS CBET SIBIISICTCS
HAJEKHBIM UHJIMKaTOPOM BBIX0JIa B OTKPHITOE MPOCTPAHCTBO.

[Tocme BBIXOAAa B 30HY C OJIATONPUSITHOW OCBEIICHHOCTHIO HACEKOMOE IMHTAETCs, HINET
MOJIOBOTO TMapTHEpa, MECTO JUIsl OTKIAAKHU vl U T.1. OIHAKO eclii HACeKOMOE MHIPHUPYET, AJs
HEro Hambosiee SKOHOMHYEH MPSMOJIMHEWHBIH KypC, KOTOPBIM JIETKO MOJAEP)KHUBATH, COXPAHSS
nzobpaxenue ComnHia win JIyHsl B OnpeneneHHbIX oMMaTHAMSX ria3a. [lonobHbIM xe o6pasom
MPSIMOJIMHEHHO NBIKYTCS TION3AI0NIME HACEKOMbBIC, IMEpPEeCceKaronIue HeOMaronpusITHbIE ISl UX
KHU3HU acQallbTUPOBAHHbIE WJIM BBITONTAHHBIE yYacTKH. MHOrga 3TOT MpSAMOJMHENHHBIA Kypc
COBIIAJIa€T C HAMPABICHUEM JIOPOTH M B 3TOM CIIy4ae MOXXHO HaOJIOIaTh, KaK )KYK JIOJITO OSXKHT 110
packajieHHOMY ac(anbTy U HE MOXET ¢ Hero coitu. MHTepecHo, YTO y JIATyIIEeK BO BpeMs UX
BECEHHEH MUTpalii OT MECT 3WMOBOK K BOJOeMaM HaONMogaeTcsi MOoJo0Has Ke >KecTKas
OpHUEHTAIIM 110 OTHOILIEHUIO K HarpaBieHuto Ha ColHile.

HeynuBurenpbHO, YTO Takoe MHUTPHPYIOIIEE HACEKOMOE MOXKET u30parh B KauecTBe
OpUEHTHPA U HMCKYCCTBEHHBIH MCTOYHHK CBeTa. Torna oHO HEen30eXHO JOIKHO MPUOIU3UTHCSA K
HEMy, TIPUYEM Ha JIOCTATOYHOM PACCTOSHUHU OT JaMIIbl €r0 Kypc OyAeT OTHOCHTENhHO OJIM30K K
NPSIMOJUHEHOMY M Ha4yHET PEe3KO HUCKPUBIATHCS TOJBKO MpH NpubimxeHun k yamme. Kak
ConHile, TaKk ¥ HOYHOE HEOO SIBISIOTCS MCTOYHUKAMHU YIbTPa()HUOIETOBOTO H3ITYYCHHUS, TTOITOMY
HanOoJiee BEpOSITHO, YTO B Ka4yeCTBE OpHUEHTHpa OyaeT M30paH MCTOYHUK CBETA, W3IIYYarOIIHil
ynpTpaduonerT.

[Ipu nmpubmmxenun Hacekomoro Ha paccTosHue 30—10M K HMCTOYHHMKY CBETa HAYMHACTCS
CHEAYIOLIMI ATaIl TOBEICHUS, KOTOPBIA CMEJI0 MOXKHO Ha3BaTh NATOJIOTHYECKUM. Jleno B TOM, 4TO
€CJIi HACeKOMOE HCIOJb3YeT B KaueCTBE OPHEHTHpPAa €CTECTBEHHBIM HMCTOYHHUK CBETa, TO MpHU
JIBUKCHUH B €r0 CTOPOHY CO3/1aBaeMas UM OCBEIICHHOCTh He MeHsieTcs. [Ipu mpubmmkeHun xe
HAacEKOMOT'0 K MCKYCCTBEHHOMY HMCTOYHHUKY CBETa OCBEUICHHOCTh PE3KO BO3pacTaeT, 0COOEHHO Ha
OM3KOM PACCTOSHUHM OT JaMIbl. Pe3ko yBeTMYMBAIOIMIAsACS WHTECHCHBHOCTH CBETa OYyKBaIbHO
ocIleIuIieT HacekoMoe. B pesynbrare HapymiaeTcsi, OpUEHTAlMs W KOOPIMHAIUS JBUKCHHH,
HACEKOMOE OTKJIOHSIETCS TO B OJIHY, TO B IPYT'YIO CTOPOHY, a MHOT/Ia M3—3a HEPBHOTO IIOKA MajaeT
Ha 3eminio. KoHeuHo, py 3TOM MUTpPAllMOHHAs MOTHUBALIUS MOKET mpomnajaaTs. OJHAKO HaceKOMOe
OOBIYHO MPOJIOJDKAET CTPEMHUTHCS K JIAMITE TIO CIEIYIOIICH MPUYHHE.

Haubonee BeposTHO, UTO Y OCIEIUIEHHOTO SIPKUM CBETOM HACEKOMOTO, TJla3a KOTOPOro €Ie
HE YyCIeNW aJanTUPOBaThCs, BO3HUKAET peakIus OercTBa. DTO OErcTBO y XOPOIIO JICTAIOIIUX
HAaCEKOMBIX aBTOMAaTHYECKHM HAmpaBJeHO B CTOpOHY cBeTa. Kak yke oTMedanoch BbIIIE, TaKHUe
HAaCEKOMBbIE TpH OercTBe OT JIOO0r0 pa3apaXkaroliero BO3ACHCTBHS HCIONB3YIOT CBET Kak
MHIMKATOp BBIXOJAa B OTKPBITOE MPOCTPAHCTBO. B JaHHOM cilydyae 3Ta peakius sBIsieTcs
napagoKCaIbHON, MTOTOMY YTO, YeM OJIMKE HACEKOMOE MPHUOIMKACTCI K UCTOYHUKY CBETA, TEM
pe3ue paszapaxaroliee JeiicTBUe mocienHero. B pesynbrare HacekoMoe MPOJOIKAET ABUTAThCS K
JaMIie, 4To, B CBOKO Ouepellb, ycHiauBaeT peakimto oercrsa (B.b.Uepnbimes, 1967, 1973).

Bo3Mo0kHO, 4TO TOBOPOT Ha3ajl OT JIAMIIbI JIJIsl IPUOIHMKAIOIIErOCsl HACEKOMOTO 3aTPyIHEH U
TEM, YTO MEepeHNe OMMATUIUU Tja3a paHbIIe HAYMHAIOT aJanTHPOBATHCSA K CBEeTY. Torma To, 4To
HaXOJUTCS T03aau, OydeT BOCHPHUHHUMATHCA KaK 3aMKHYTOE MpPOCTpPaHCTBO. BosHukaer Ta ke
CUTYyaIus, KOTOPYIO MOKHO HAaONIOAATh Ha HOYHOM IIIOCCE, KOT/a 3asil JOJITo OSKUT B cBeTe ap
aBTOMOOWJIS U HE MOXET BBICKOUHUTD W3 OCBEIICHHOMN 30HBI.

B mnpunnumne, peakmus OerctBa MOXKET BO3HHKAaTh W TMPU HEOKUJAHHOM IOMAJaHUU
HaCcEKOMOTI0 B IPKHI COJIHEYHBIN cBET. OJJHAKO COJTHEYHBIN CBET B 36MHBIX MPEAENaX MPAKTHUYECKU
HE MMEET TPAJNEHTa, TIOOTOMY Yy HACEKOMOTO ABMXKYIIErocst B cropoHy CouHIla, peakiusi Oercraa
HE YCUJIMBAETCS U TJ1a3a HaCEKOMOTO MOCTENEHHO aIallTUPYIOTCA K CBETY.
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He wuckimoueHo, 4ro mMOOMM30CTH OT JIAMIIBI pealu3yeTca U JIeOOBCKUI MeXaHH3M
MIPUBJICYEHUS K CBETY, OCHOBAHHBIH Ha CBS3M TOHYCa KOHEUHOCTEW U YPOBHS OCBELICHUS TJas3.

ITo-BuMMoOMYy, Ta K€ MaTOJIOIMUECKasl peaKlHsl PE3KOT0 "TPUTSKEHUSI CBETOM BO3HHMKAET U
Yy HEKOTOPBIX MTHUI], OXBAYCHHBIX MHUIPAIIMOHHBIM BO30YyXJeHHEM. B OOBIYHON >KM3HHM NTHI] HE
IIPUBJIEKAET MCKYCCTBEHHBIM cBeT. OIHAKO BO BpeMs MUIpALMi MTULBl TAKXKE MCIONb3YIOT
HeOECHBIC OPUEHTHUPHI.

Haxonern, ecnu HacekoMoe MPUOIM3UIIOCH NTOYTH BIUIOTHYIO K JIAMII€ M TIIPH 3TOM HE CTOPEIIo
WIM HE MOru0JI0 MO KaKoH—MOO Apyroil mpuyvHe, HAUMHAETCS TOCIEIHUN ATal peaklud Ha
UCKycCTBEHHBIN cBeT. [loka HacekoMoe JieTaeT BOKPYT JIaMIIbl WM ObETCS B OCBELICHHBIN dKpaH,
MBITAsICh BBIUTH B "OTKPBITOE MPOCTPAHCTBO', €r0 TJia3a MOCTENEHHO aJalTHPYIOTCS K CBETY M
ob1iee Bo30OyxaeHue crnagaer. Hepenko HOUHOE HaceKOMOE BOCIPUHUMACT SIPKOE MCKYCCTBEHHOE
OCBEILEHUE, KaK HACTYIJICHUE JIHS, U IPUHUMAET MOOIM30CTU OT JIaMIIbl 03y, XapaKTepHYIO IS
THEBHOro mokos. Ho uamie HaceKoMble YJeTaloT B TEMHOTY, HECMOTpPS Ha TO, YTO MX IJa3a
aJlaliTHPOBaHbl K CBeTy. Takoe ynajeHHe OT UCTOYHHMKA CBETa MPOUCXOAMUT MO ropa3fo Oosee
NPSIMOJIMHEHHOMY IIYTH, Y€M IpH NPUOIMKEHUH K HEMy, MPUYEM HACEKOMBIEC JIETAT OT CBeTa
JIOBOJILHO MEJIEHHO, [T0-BUINMOMY, B CBSI3H C HEOOXOIMMOCTBIO aJJaNTalllH I71a3 K TEMHOTE.

Wtak, ner Ha cBET OCOOCHHO TUMHYEH I HACEKOMBIX B CHIIy OCOOCHHOCTEH padOThI MX
HEpPBHOW CHCTEMBbI, BKJIIOYAIOMIEH 3HAYUTEIHHOE KOJUYECTBO MKECTKO 3alpOrpaMMHPOBAHHBIX
sTanoB. B mo0OoM ciydae, JeT Ha CBET BOSHMKAET HA OCHOBE €CTECTBEHHBIX PEaKLMi, MMEIOIINX
JUISL HACEKOMBIX OO0JIbIIIOE SKOJIOTHYECKOE 3HaUCHHE.

Hpaxmuuecxoe UCNnOJ1b306AHUE Jlemad HACEKOMbIX Ha ceem

VICTOYHHKH WCKYCCTBEHHOI'O CBETa B COYETAHMHM C JIOBYIIKAMH, COOMPAIOIIIMH
NPWIETEBIINX HACEKOMBIX (CBETOJIOBYIIKAMH) HCIIOJIB3YIOTCS sl (PayHUCTHYECKUX COOpOB,
W3YYCHUS] CE30HHBIX W JPYTUX HM3MEHEHWH YHCICHHOCTH, IOJIYUYCHHS OMOMACChl HACEKOMBIX B
KayecTBE KOpMa JPYT'MM >KMBOTHBIM, a TAaK)K€ MHOTJA U Uil YHHUUYTOXECHHS BPEIHBIX HACEKOMBIX
(N.A.Tepckos, H.I'.Komomuerr, 1966).

COopbl HACEKOMBIX Ha HCKYCCTBEHHBIH CBET, OCOOCHHO C MPUMECHIO YIbTPa(pHOIETOBOIO
W3ITYyYCHUS, TTO3BOJISIOT 3HAYUTENBHO PACHIMPHUTH CIIMCKU BHOBOTO COCTaBa HACEKOMBIX, OJHAKO
HEKOTOpbIE HOYHBIC 1 CyMEPEUYHBIC BUJIbI COBCEM HE MPHUBJIEKAIOTCS CBETOM WMJIM NMPHIIETAIOT K HEMY
o4yeHb penko. COOTHOIIEHHE YHCICHHOCTH Pa3HbIX BHIOB B COOpax Ha CBET, O€3yCIOBHO, HUYETO
HE TOBOPHUT O pEaIbHOM COOTHOIICHHWH MX YHCICHHOCTH B Ipupojae. Tem Oonee mo 3TuM cbopam
HEJNIB3sl CYJIUTh O PEaTbHOM COOTHOIICHHWH IOJIOB B momyisinuu. Tak, B [logMOoCKkoBbe Ha CBET
NPUJIETAIOT KaK CaMIlbl, TaK M CAMKHM HEMApHOr0 ILIENKOIpsia, MpuyeM B cOopax OKas3bIBaeTcs
BIIBOE OoJibIlle caMIloB, yeM caMok. Ha UepHoMopckom ke mobepexnbe KaBkasza Ha CBET MPUIIETAIOT
TOJNBKO CaMIIbl 3TOro BHJA. B Takoil e cremeHM mo cOopaM Ha CBET HENb3sl CYIOUTh O
(U3NOIOTHYECKOM COCTOSTHUM caMOK. OUeBUIHO, YTO OTCYTCTBHE B cOOpax CaMOK TOTO WJIM WHOTO
(U3MOTOTHYECKOr0 BO3pacTa rOBOPUT JIMOO O TOM, UTO X €Il HET B MPUpPOAE, JIU00, YTO OHU eIIe
WJIH BOOOIIIE HE JICTAT Ha CBET.

AHAJIOTUYHBIM 00pa30M CYTOYHBIM PUTM MpHJIETa Ha CBET JaeT CHJIbHO HCKaXECHHYIO
KapTHHY CYTOYHOH akTHBHOCTH. KOHEUHO, eciii HaceKoMbIe BOOOIIE HE JIETAlOT B JAHHOE BPEMs
CYTOK, TPYAHO OXHJaTh, YTO OHU B 3TO BPEMs MOJETAT HA CBET. TeM HEe MeHee OJHOBPEMEHHbBIC
HaOJIOZICHUS 32 YPOBHEM aKTHBHOCTH 0a00YE€K—COBOK Pa3HBIX BHUOB B CaJIKax W 3a JIETOM TaKUX
xKe 0aboyek Ha CBET TMOKA3bIBAa€T OTPULATEIBHYIO KOPPESLMI0O MEXIY OOIIUM YpOBHEM
AKTUBHOCTH M YHCIIEHHOCTBHIO cOopa Ha cBeT (B. JI KpaBuenko, 1981).Yame Bcero Hacekombie
CTaHOBSITCS AaKTUBHBIMU CYILIECTBEHHO paHbILIE, YeM HAOIOAEeTCs MX JIET Ha CBET.

Ha mpakTWke 4dYacTO WCIONB3YIOT CBETOJOBYIIKH JJISI CIEKCHHS 32 YHCICHHOCTHIO
HACEKOMBIX Pa3HbIX BUIOB. Hackoibko mosrygyaemas TakuM oOpa3oM HMH(OpPMAaLUs COOTBETCTBYET
ucTrHe? be3ycIoBHO, HET CTPOTOro COOTBETCTBHSI MEXKTY H3MEHEHUSIMH YUCICHHOCTH B IPUPOJIE U
BEJIMYMHOM cOopa Ha cBeT. Kak fmoka3pIiBaeT cpaBHEeHHE COOPOB OJIHUX U T€X K€ BUJIOB HACEKOMBIX
OKOHHBIMHU JIOBYIIKAMH W CBETOJIOBYIIKAMH, MEPBOE IMOSBICHUE HACEKOMBIX B cOOpax Ha CBET
MoxeT 3ana3aeiBath Ha 2—3Henenu (M.H.CamkoB, 1984).Takoe pacxokiacHUE OOBICHACTCS TEM,
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9TO BECHOW M B Hayalle JieTa T HACEKOMBIE JIETAIOT PAHbIIE BEYEPOM IPU TAKUX BBICOKUX
OCBEILEHHOCTSAX, KOTJ[a JIET Ha HCKYCCTBEHHBIN CBET ellle HEBO3MOKEH.

MaccoBblil IpPWIET HAa CBET, CKOPEE BCETO, CBUIETEIILCTBYET O BBICOKOW YHMCIECHHOCTH.
OpHako U3BECTHBI IPUMEPHI, KOTJ]a MAaCCOBBIE COOPHI UMEIH MECTO TOJBKO 3a CUET MPOJIETAIOIINX
Yyepe3 JaHHBI palioH MHUTPHPYIONIMX HACEKOMBIX, Hampumep Oabouku—kapaapunabl Laphygma
exigua Hb. 1 no maccoBoro Jjieta Ha CBET, W IOCJIC HEr0 YHCICHHOCTh KapaJpHHBI B JTAHHOM
paiioHe ObUTa TMOYTH paBHA HYJIO, a BCIBIIIKA MAcCCOBOTO Pa3MHOXCHHS BO3HHKIA 33 THICAUY
KHJIOMETPOB OT MecTa HabmoaeHus. Maiblii mpuiier TeM 60siee He TOBOPUT O HU3KOW YUCIEHHOCTH
BUJA. YJIOB HA CBET OMNpPEACNSETCS HE TOJIBKO UYUCICHHOCTHIO, HO TakkKe W (DU3HOJIOTHYCCKHM
COCTOSIHHEM HACEKOMBIX, METEOPOJOTUYECKON U TeoPU3NIECKOM 0OCTaHOBKOH, YPOBHEM JTYHHOTO
ocBeleHus. Bce 3TO CyIIECTBEHHO YCIOXKHSIET WHTEPIPETANUIO PE3yIbTATOB COOPOB HACEKOMBIX
Ha cBeT. TeM He MeHee MMEHHO CBETOJIOBYIIKHM OKAa3bIBAIOTCSI BO MHOTHX Ciydasx HaubOosee
HAJCKHBIM B YIOOHBIM CIIOCOOOM JJIsi KOHTPOJIS 32 YUCICHHOCTHIO BPEIHBIX BHJIOB, a TAKXKe JIs
BBISIBJICHHSI KAPAHTUHHBIX OOBHEKTOB.

CBeTOJIOBYIIIKA, OCOOCHHO C MPUCIIOCOOJICHUEM I BCAChIBAHUS BO3/1yXa, B OJaronpusTHbIC
HOYM MOXKET coOupaThb KWJIOTpaMMbl HaceKOMbIX. OJHAaKO HeIb3d HE COIJIAaCUThCS C
I''H.I'opuocraeBbiM (1984), uro pekoMEHIAIMM 10 HCIOJIb30BaHUIO COOpPAaHHBIX Ha CBET
HACEKOMBIX ISl MTOJKOPMKHU JIOMAlllHEH MTULIBI U phIObI B MpyAax ILeaecooOpa3HO HCIOJIb30BATh
TOJIBKO B KOPOTKOE BPEMsI MACCOBOTO JIETa TE€X WIIU WHBIX BPEIUTENCH, a B I[EJIOM OHU HE TOJIBKO
BpEIHbI, HO M Oe3HpaBCTBEHHbI. [IpuMEHEHHE CBETOJIOBYIIEK B KayeCTBE HCTPEOUTEITHHOIO
CpeICTBa OKa3bIBaeTCs B OOJBIIMHCTBE CIy4acB HEpallMOHAIBLHBIM, HECMOTpPsS Ha OOIbIIoe
KOJMYECTBO BbUIABIMBAEMbIX HaceKOMbIX. C OJHONW CTOPOHBI, CBETOJOBYIIKH, IOJOOHO
WHCEKTHUIIMIaM, BMECTE C BPEIHBIMH YHHYTOXXAIOT MAcCy PEIKUX M TOJIE3HBIX HAaceKOMbIX. C
Jpyroil — MPOLIEHT MPUBJICUYEHHBIX CBETOM HACEKOMBIX OUYEHb Majl 10 CPaBHEHHUIO C PEaJbHOM
YHCIIEHHOCTHIO MOMYISAUNA. YacTo Ha CBET MPHUIIETAIOT CAMKU HACEKOMBIX, YK€ OTIOXKUBIIIHE SIAIIA.
DKCIepuMEHTHI TIOKa3bIBAIOT, YTO JJISl YCHEIIHOM 3allUThl yposkas Ha 1ojie TpeOyeTcs paccTaBUTh
3HAYUTEIBHOE KOJIMYECTBO CBETOJIOBYIIEK M TMOJBECTH KO BCEM JJICKTPOIHEpPruto. TeM He MeHee
€CTh psii cooOmeHnid 00 ymadyHOM 3amuTe TOJisA, HampuMep, OT TabayHOTo OpaKHWKA WA OT
KYKYPY3HOTO MOTBIIbKA, O 3aIllUTE PACTCHUN 3aKPBITOTO TPYHTA M IMIAMIIMHBOHOB B TEILIUIAX. Tak
KaK MPUMEHEHHE CBETOJIOBYILIEK JOBOJIBHO OPOTO U CJIOXHO, TO HUX MOXHO PEKOMEHIOBATH
TOJIBKO JIsl HEOOMBIIMX YYACTKOB ¢ HanOoJee IIEHHBIMH CeTbCKOX03SIiICTBEHHBIMH PACTCHHUSIMH.

PazpaboTtano MHOTO pa3IWYHBIX KOHCTPYKIIMM CBETOJIOBYIICK. Yaimie BCero OHHU
MPEJICTABISAIOT COO0OM BOPOHKY, PACHoOJNIararoTCsl IMOJ JIAMIOW, KOTOpas HAmpaBIseT IMaafoluX
HACEKOMBIX B KOHTEHHEP ¢ (PUKCHPYIOMICH KUAKOCThIO (criupT, hopmannH, uHoraa 6ensun). Eciu
HEO0OXOIMMO COXPAHHUTh HACEKOMBIX JKUBBIMH U BO3MOKHO MEHBIIE UX MOBPEIUTH, UCIONB3YIOT
Oonpmiol  KOHTeHHEp (0OBIYHO TPEXJIMTPOBYIO OaHKy), CBOOOJHO 3allOJHCHHBIA MSTBIMU
nojiockamMu Oymaru. CBepxy JIOBYIIKA OOBIYHO HAKPBITA TUIOCKOW MK €1a00 OONBIION KOHMYECKON
KPBILIKOM, IPEOXPAHSIOMIEH OT N0k AA. B psAlle KOHCTPYKIIMI UCIIOIB3YIOTCS TaKXKE OTPAKAIOLINE
9KpaHbl, TOCTABJICHHBIC BOKPYT JIAMIIbI PaIiaibHO, TAK YTOOBI MUHUMAIIEHO 33ICPKUBATh CBET.

JI71st 10’KHBIX PAOHOB, T/I€ OOBIYEH MACCOBBIN JIET, HaUOOJIEe TTPAKTUYHOW MPEACTABISICTCS
TaK HaszbIBaeMasi MMEHCUJIbBAHCKAs JIOBYIIKA. MICXOmHBIE mMapaMeTphl JOBYIIEK 3TOTO TUIA, B TOM
gucie oreuectBeHHo OCJIY-3 crmenyromme. nuamerp BOpOHKM — 44 cM, HMCTOYHHK CBETa
momHocThio 15-30 Br. B ymepenHoii 30He Oonee cTaOMIbHBIE pPE3YNIbTAThl MOIYYAOTCS C
noMoineio  paspaborannori I'.H.I'opuoctaeBeim wmozenu CKDJI  (cBeroBasi, KoHHYecCKas,
SKpaHUPOBaHHAsI JIOBYIIKA), THAMETP KOTOpoil He MeHee 60 cM, HCTOYHHKHU CBETa C MPHUMECHIO
yIbTpaduoIeTOBOTO HM3ayueHrus MommHOcThio He MeHee 200 Bt. Jlns skcnenunmoHHON paboThI
KOHUYECKas JIOBYIIIKA MOXET OBITh ClIeJIaHa W3 MOJUATHIICHOBOU IJICHKU Ha CKJIAJIHOM O00pyde, 4yTo
3HAYUTENIBHO 00JIETYaeT ee MePeBO3KY.

Panee mist cOOpOB HACEKOMBIX HAa CBET YCIENIHO MPUMEHSUIM MEIUIIMHCKHAE KBapIIeBHIC
nammel ([TPK-2, TIPK—4, ITPK-8), B mocieanee BpeMs dYallle HMCIOJB3YIOT JaMITbl YIHYHOTO
oceemienus: tuna JIPJI, nmatomme Oonee MSATKOe H3IydyeHHE, HE TNPUBOJAIIEE K OXKOram IJia3
HaOmonatens. Bopodem, 17 yBelnWyeHHUs MpHIIeTa MHOTAA CHEHHATbHO Pa30UBAIOT HapPYKHYIO
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CTEKJIIHHYIO O00O0JIOUKY, MOKPBITYIO JTIOMHHO(OPOM H, TaKUM 00pa3oM, YBEIMYHMBAIOT JIOJIIO
YIBTPa(QHOIECTOBOTO H3ITyICHUS.

Jns payHHCTHYECKHX COOpOB W KOJUICKIIMOHMPOBAHUS II€JIECOO0Pa3HO MPHUMEHATH He
JIOBYIIKH, KOTOPBIE OOBIYHO TOPTAT SHTOMOJOTMYECKHWH MaTepuan, a WHAWBUAYAIbHBIH cOOp
MPUIIETEBIINX HACEKOMBIX Ha OCBEILICHHOM JKpaHe. DKpaH JO0JKEH ObITh U3 OyMaru Wiu MaTepHH,
He 00paboTaHHOW oOTOeNMBaTeNeM, TaK KaK TOCICTHUN IOTJIOTAeT YJIbTpadUOICTOBBIC JTyYH.
Jlammy mpu 3TOM 1enecooOpa3Ho mojaBemBaTh Ha pacctosHuM B 50—100cM ot 3kpana, Jiyyiie
BBIIIIE TOJIOBBI cOOpIIuKa. JKemaTenbHO MMETh TOJIOBHOM YOOp, 3aTEHSIOIIMH JIMIO OT MPSIMOTO
JCWCTBUSL CBETA JIAMITbI, a TaKXe CTEKJISHHbIE WJIM IJIAaCTMACCOBBIE OYKH. B oukax ¢ TeMHBIMHU
CTEKJIaMH OYeHb HEyIOoOHO paborarh. Criemyer, OAHAKO, MOMHHThH, YTO OTPAKECHHBIH OT JKpaHa
CBET TaKXX€ MOJKET BBI3BAaTh OXOT IJIa3 U KOXH, MOITOMY JYy4Ille pacrojiararbcs Ha pacCTOSIHUU B
HECKOJIBKO METPOB OT JKpaHa W IMOIXOAWUTH K HEMy IO Mepe HeoOxoammoctu. [Ipu oxore rias
11eJ1ec000pa3HO MPUMEHATH albOYLN/] U TaKXKe KPETKUI HACTOH yasi.

Ponb yﬂbmpm[monemoeozo U3JIYUCHUA 6 IHCUZHU HACEKOMDbIX

B ornnune oT mO03BOHOYHBIX KHBOTHBIX M YEJIOBEKa HACEKOMBIC BHUISAT YIbTPa(UOIIETOBBIC
Jy4dd, BOCIPHHHMMAsi HMX KaK OIpPEICIICHHBIH IBET. DTa OCOOCHHOCTh 3PCHUS HACEKOMBIX
OOBSICHSIETCSI TE€M, YTO TOKPOBBI WX TJla3a MPOHHIIAEMBI ISl yAbTPA(QHUOIETOBOTO HM3IYYCHUS B
OTJIMYUE OT XpyCTalWKa IMO3BOHOYHBIX. COOTBETCTBEHHO Ha IIBETKaX, a TaKKe Ha KPBUIbSIX
HACEKOMBIX TIPU ChEMKE B YIbTPA(UOJICTOBBIX JIy4aX B PsAC CIy4yaeB BBISBISIOTCS PHUCYHKH,
CKpBITBIE JUIS TJa3a 4eloBeKa. Tak, OCHOBaHUS JICTIECTKOB W T€HEpAaTHBHBIC OpPTaHBI I[BETKA MPU
yIbTPadUOIIETOBOM OCBEIICHUH BBITIISAIAT HECKOJBKO TEMHEE, YeM OCTallbHas €ro 4acTh, UTO
COOTBETCTBYET OOBIYHBIM Ui I[BETKOB PHCYHKaM — YyKa3aTelsiM MECTOIOJIOKEHHSI HEKTapa
(I'.A.Mazoxus—TIlopmnsikoB, 1965). Pucynok mHOTIa pe3ko MpOSBISCTCS B yiabTpaduoyieTe U Ha
KpbUlhsix 0abouek. Hampumep, y Hammx OOBYHBIX O€ISHOK caMkKu oTtpaxaioT 4-5%
yIbTPaduONIETOBOTO H3IyU4EHHUs, a CaMIbl B ITOM H3IIyYEHHUU COBEPIICHHO TeMHbIe. CaMIlbl
0a00YEK—TMMOHHHI], B OTJIWYHE OT CaMOK, HMEIOT OO0jbIIoe yIbTpadHOoIETOBOEC MATHO HaA
nepeaHeM Kpbuie. MHTepecHo, YTO KpbUIbst OENIbIX JHEBHBIX 0a004YeK OOBIYHO C1ab0 MM COBCEM HE
oTpaxkaroT ynbTpaduoseroBbie ydn. Hounble ke 6enbie 6abouku oTpakaroT ot 20 10 55% >Tux
JTy4del, 4To JeNaeT MX OCOOEHHO 3aMETHBIMH ISl IPYTMX HACEKOMBIX TPU CBETE HOYHOIO Heba
(I'. A Mazoxua—Ilopmusakos, 1965).

3peHre HaceKOMBIX O0JIafaeT YIUBUTEIBHBIMU BO3MOXKHOCTSAMHU. Tak, MO HaOIIOJCHUSM
beprxomsdpa (L.M.Bertholf, 1932) rma3 Myxu—apo3oduisl  CIOCOOEH  BOCHPUHUMATH
yIbTpaduoIETOBOE U3ITyUeHUE C AMUHON BOIHBI 253, 70M. CoIHEUHBIN CBET 32 MpeaeaaMu 3eMHOM
aTMOC(epbl COJACPKHUT yIbTPa(UOIETOBBIC JIYIX M C MEHBIICH UIMHOW BOJHBI, OJHAKO TaKOE
KOPOTKOBOJIHOBOE M3JIYYCHHE 33/ICP)KUBACTCS BEPXHUMH HOHU3UPOBAHHBIMU CIOSMU aTMOC(hEpHI.
HwxHsist rpanuna a1 ynbTpaduoeTOBOTO U3TyUYEeHHs Ha TOBEPXHOCTH 3eMiu — 0KoJji0 300HM.

OpHako y TOBEPXHOCTH 3€MIM BO3AYX JOCTATOYHO MPO3padeH JUIisi KOPOTKOBOJHOBOTO
W3IYYCHUST C MEHBIICH JIUHOW BOJNHBI. VICTOUHWMKaMU JK€ TaKOro W3JIy4eHUs MOTYT OBITh
nensimecss wim  ormuparone kinerku. [lo A.I.T'ypeuuy (1923), mMuToreHeTndeckue Iydu
HaOmonatores B amamna3zoHe oT 190 mo 325 M [[0BOJIBHO WHTEHCHBHOE YIIBTpadHOIETOBOEC
M3ITy4eHUE BO3ZHUKAET MPHU JEICHUU KIETOK IPOAOKEH, cyOcTpaThl ¢ KOTOPBIMH HIIMYT CaMKH
apo3odun IS OTKJIAAKH siur. HamoMHMM, 9TO WMEHHO y Japo3odun Obuta oOHapykeHa
CIOCOOHOCTH BOCIIPUHUMATH KOPOTKOBOJIHOBOE M3NydeHHe. He UCKII0YeHOo, 4TO po30¢uia BUAUT
pasBUBAIONIMECS KICTKH JIPOXOKEH CBEPKAOIIUMH  OCOOBIM  YIBTPa(UOIIETOBEIM  CBETOM.
Bo3MOXHO TakXke, 4TO Ipyrue HACEKOMBIC BUIST TOUYKH POCTA PACTEHHM, a TaKKe MOBPEXKICHHBIC
JMCThS, KaK U3JTyJaronire COOCTBCHHBIH CBET.

Kak yxe orMeyanoch BbIIIE, YIbTPa()HUOIETOBOEC U3IYICHUE IJII HACEKOMOTO — ATO MPEKIE
BCErO WJIM IBET HeOa, WM OTpakeHHWE Heba BOJHOW MOBEPXHOCTHIO. J[BMIKEHHWE B CTOPOHY
MIPOCBETOB HEba CPeAr PACTUTEIBHOCTH — 3TO BBIXOJ B OTKPBHITOE MPOCTPAHCTBO, B KOTOPOM HET
MPENSATCTBHA JUIsi CBOOOJHOTO Toyieta. [lo—BuaummMoMy, B OTOM TJIaBHas NPHYUHA OCOOO0M
MIPUBJICKATEILHOCTA YIbTPAPUOIETOBBIX JIydel i HACEKOMBIX, CIACAIOIIUXCS OT OIMACHOCTH.
Korna pa3inuuHBIX HaCEKOMBIX TMOMEIIATH B KaMEPhl, OCBEIIEHHBIC C IBYX CTOPOH IBYMS JTy4aMu
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MOHOXPOMATHUYCCKOI'0 CBCTAa pa3HbIX [JIMH BOJIH, TO IMPAKTUYCCKU BCCrJa OKa3bIBAJIOCh, YTO
MPUBIIEKATEIFHOCTh YIBTPa(UONIETOBBIX Jydei B 4—6 pa3 BbIlIe, YeM IPYTUX JIy4ed CIeKTpa.
HaHOMHI/IM, YTO YYBCTBUTCIBHOCTD I'JIa3da HACCKOMOTO K yJ'II:Tpa(bI/IO.HeTOBBIM JIydaM 110 CPaBHCHUTIO
C JpYrHMH O0OJacTSIMH CIEKTpa OTHOCHUTEIBHO HEBBICOKA. [J1a3 HacekoMoro ropasao Oosee
YYBCTBHUTEJICH K 3€JICHBIM JlydaM — OOBIYHOMY JIJIs1 HUX (DOHY.

B npyrux skcrnepumentax B.b.YepnbimessiM (1959)065b11a vicmonb30BaHa KaMepa, HMEIOIIast
7B OKOINKA, 3aKphIBAEMBIX pa3HbIMU cBeToduiabTpamu. [loiiMaHHBIX B TMOJIe PA3IUYHBIX
HACEKOMBIX TTOMEIIIATIH B ATY KaMepy U HaOJI0alH, B KAKOe OKOIIKO OHH OBIOTCS, MBITAsCh BBIATH
Hapyxky. OmbITBI TPOBOAMIN TYT XK€ B IOJIe, U Kamepa ObUla OCBENIEHA CO CTOPOHBI OKOIIEK
COJTHEYHBIM CBETOM. Pe3yibTaThl ObUIH T€ e, YTO U B ONMHCAHHBIX BBIIIC JIAOOPATOPHBIX OMBITAX:
HAaCEKOMbIE OCOOCHHO TPUBJICKAIUCH YIbTPA(PHOIETOBHIM H3JIydeHHEM. Takoe NpearnouTeHHe
00HapyKUBAJIOCH JTaXKE B TOM Cllydae, KOT/la CpaBHUBAIACh MTPHUBIIEKATEILHOCTh OKOIIEK C TEMHBIM
JUI TJla3a 4YeJOoBEKa YBHUOJEBBIM (MIBTPOM, XOPOILO IPOIYCKAIOIUM YyIbTpaduOoIeTOBOE
W3IyYCHHE, ¥ COBEPIICHHO MPO3payHbIM Ul HAIIEro Iaza (GUiIbTpoM, 3aJepKUBAIOIIUM TOJIBKO
ynpTpaduonerT.

IIpu BBIOOpPE SKpaHOB i1 cOOpa HACEKOMBIX Ha CBET CJENyeT TOMHHTh 00 3THX
OCOOCHHOCTSIX  TIOBEJIEHUSI HACEKOMBIX. Tak, OTOenuBaTeNM TKaHEH, TMpeBpallaIme
yIbTpadUOIETOBBIC JIyYd B BUAMMBIC JJISl YEJIOBEKa, JIENAIOT 3T TKAHU 0OJiee CBETIBIMHU IS
Harero ria3a. Ho mpuBiekaTebHOCTh YKPaHOB, 00pabOTaHHBIX OTOENUBATEIEM, ISl HACEKOMBIX
3aMETHO CHHIKACTCHI.

Ponb uuqbpaxpacnoeo U31YyU€HUA 6 HCU3HU HACEKOMDbIX

O BO3MOXKHOCTH BOCHPHUSTHS HACEKOMBIMH HWH(PAKPACHBIX JIyded W3BECTHO TOPa3Io
MeHbIe. UyBCTBUTENBHOCTh IJ1a3a HACEKOMOIO JIOBOJBLHO PE3KO CHalaeT B KpacHOU obiactu
CTeKTpa. BOJBIIMHCTBO HACEKOMBIX IUIOXO BHIUT MPH KPACHOM OCBEUICHHH, YTO YacTO
MCTOJIB3YETCsl KCIIEPUMEHTATOPaMU U1l HOUHBIX HaOmoneHuid. MHppakpacHoe H3iyuyeHue, eciu
OHO BOCIIPHHHUMAETCSI HaCEKOMBIM, TOJDKHO, CKOpEe BCEro, JACWCTBOBATH HE HAa 3pPHUTCIbHBIC, a Ha
KaKUe-TO IPYTUe PelenTOpPHI.

[Ipenmnonaranock, B 4aCTHOCTH, YTO 3JIATKM M yCauyd HAXOMIAT B TOJETE€ 30HY OBIBIIETO
JIECHOTO TOXapa, MOJIb3YsACh TE€M, YTO BBITOpPEBINAS YacTh Jieca ropaszfo OOJbIIE MPOTPEeBACTCS
COJTHIIEM M SIBJISICTCS MOIITHBIM HCTOYHUKOM WH(PPAKPACHOTO H3ITYUCHHS.

Bbua BBIIBUHYTA TaKkKe TUIIOTE3a O POJIM UH(PAKPACHOTO U3ITyYeHUS B COJMIKEHUH TOJIOB Y
HOYHBIX 0abouek. Temmeparypa Tenma Jsersimied O0a0OYKM 3aMETHO BBIIIE TeMIIEpaTyphl
OKpY’KaloIIEero BO3AyXa M, CIEI0BaTEIbHO, OHO SBISETCS HWCTOYHHKOM HH(PAKPACHBIX JyYeH.
[Torox »THX ITyde#l, HMCIyCKaeMBIX TEJIOM JeTAmerd O0aboYKH, PUTMUYECKH IPEPBHIBACTCS C
OHpCHGHGHHOﬁ JacTOTOM B3MaXxaMH KPBIIILCB. HpezmonaraeTc;I, qTO CaM€l HaXOJUT U OTJINYacT

CaMKy, CBOETO BHJA, BOCIPHUHUMAs MOIYJIMPOBAHHBIC TaKUM 0Opa3oM HWH(MpaKpacHbIE JTy4H
(P.S.Callahan, F.Lee, 1974).

Ponb céeema 6 npocmpaucmeeunoﬁ opuermaid HACEKOMblX

DKoJoruveckasi pojib MEHOTaKCcHca Obllla OTMEUYEHA MPY aHAIU3E MPUYHH JIETa HACEKOMBIX Ha
cBeT. Takas opueHTalusl MOJ OIpENeJICHHBIM YIJIOM K CBETOBOMY IOTOKY JAa€T BO3MOKHOCTh
HAaCEKOMOMY, JIBUTAsICh MPSIMOJIMHENHO, MPE00JIeBaTh MAKCUMAILHOE PACCTOSIHUE MTPU MUTPAIUH,
a Takke OBICTpO MepecekaTh HeONaromnpusTHyIo A Hero 30Hy. OgHako CosHIle OBUXKETCS MO
HEOOCBOTy, MOATOMY MPU COXPAHEHUU MOCTOSHHOTO yIJia MO OTHOLICHHWIO K COJHEYHBIM JIydaMm
peasIbHBIIl KypC HAcCeKOMOrO0 Ha MECTHOCTH OyAeT IMOCTeNeHHO HU3MEHATbca. OYeBHAHO, UTO
MOJOOHBIA THII OPUEHTALIMU COBEPILIEHHO HEMpUEMIIEM, KOIJla HaCeKOMOE JOJDKHO JBHUTaThCs B
CTpPOTO OIpeeIEHHOM HalpaBJIeHUH HE3aBUCUMO OT BpeMEHU CyTOK. UTOOBI Bce BpeMs COXpPaHATh
OJUH M TOT K€ KypC, HEKOTOpble HACEKOMBIE CIIOCOOHBI BHOCHUTH PETYJSIPHYIO TONpPaBKY Ha
neuxkenne ComHila no HeOOCBOY.

B ycnoBusx skcrepuMeHTa, KOrjaa TaKOMy HaCEKOMOMY NpEJIaracTcsl B KaueCTBE OPUEHTHPA
HEMOJIBIKHASL TropfAllas Jamia, HampaBlIeHHE €ero Kypca [OJDKHO OIpeAeleHHbIM 00pa3oM
M3MEHATHCS B T€UEHUE CYTOK. MIMEHHO Takasi OpHUEeHTalus Mo HEOSCHBIM TejlaM C IMOIMpPaBKOW Ha
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BpeMsi — acmpomakcuc — Oblla OOHapy)Ke€Ha y HEKOTOPHIX J>KUBYIIMX HA IMOBEPXHOCTH BOJIbI
KJIOMIOB—BOJIOMEPOK, OKOJOBOAHBIX JKYKOB—CTa(QWJIMHOB, a TakKkKe Y I[ayKoB, CIOCOOHBIX
MePEeIBUTaThCS TIO0 MOBEPXHOCTU BOABL. CXOIHAs OpUEHTAIMSI MMEET MECTO M Y PaKoOOpa3HBIX,
KUBYIIUX Yy Kpasg BoAel Ha Oepery Mops. Bce 3Tu uneHucroHorue npu HEOOXOIWMOCTH
0e30muO0YHO BO3BpAIIAIOTCS HA OEper Win B BOJY, UMes 3apaHee CTPOTO PerjJaMeHTHPOBAaHHOE
Ul KaXIOW TOMyNsAlMUU HampapieHue OerctBa. HTepecHO, 4TO eciau NpUOPEHKHBIX KYKOB—
cTaQIMHOB, 00JaNaloMUX MOJO0HONM peakiuel BO3BpAIICHUsS Ha Oeper, MEPEeHecTH OT OJHOTO
Oepera peku K MPOTUBOMOJONKHOMY, TO ATH KYKH IMOOETYyT B COBEPILIEHHO JOXHOM I HX
CTIIACeHUSI HAIIPABJICHUU — K CEPEIMHE PEKHU.

OueHb XOpOIIO M3YYEH aCTPOTAKCHC HA MPUMEPE OPUEHTAIlMM MEJIOHOCHOW MYelbl. 3/1eCh
HaOIIIO/IaeTCsl 3allOMUHAHUE CTPOTO OMPECIIEHHOTO Kypca Ha MECTHOCTH IO HAMpaBICHHUIO K
B3STKY M OOpaTHO — K yibio. Ha mpoTsbkeHuu KU3HU MYENbl 3TOT KypC JOHKEH MHOTOKPATHO
U3MEHSTBCS, YeM OH OTIMYAaeTCd OT JKECTKO YCTaHOBJICHHOTO Kypca Ooliee NPUMHTHUBHBIX
HacekoMbIX. KpoMe Toro, myena cmocoOHa "mepekiouaThes’ ¢ Kypca, BEIYIIero K B3ATKY, Ha
IUaMETPATbHO €My TPOTHUBOTIONIOKHBIN MTPU BO3BPAILICHUH HA3a/1 K YIIBIO.

3. TEMIIEPATYPA
Oobuiaa xapakmepucmuka paxmopa.

TemmepaTypa — BaKHEUIINN IKOJIOTHIECKUN (HaKTOp, OCOOCHHO PE3KO BIMAIONINN Ha KU3Hb
MOMKUIIOTEPMHBIX JKUBOTHBIX, K UACITY KOTOPBIX OTHOCSTCS M HACEKOMBIe. Temmeparypa Oolee uim
MeHee 3aKOHOMEpPHO MEHSIETCS B T€YEHHE CYTOK M OT ce30Ha K ce30Hy. Hanbomnee peskue cyrouHble
W3MEHEHHUS TeMIIepaTypbl OTMEUEHBI B yCTHIHSIX. BBICTpee Bcero HarpeBaeTcs B COTHEUHBIX JTydax
1 ocThIBaeT nocie 3axoaa CoiHIla TOBEpXHOCTh MOYBBI, €CJIM OHA HE 3aT€HEHa PacTUTEIbHOCTHIO.
Uem rioy0xke HAXOTUTCS CIIOHM MOJ MOBEPXHOCTHIO TIOYBBI, TEM MEHBIIIE TaM CYTOYHBIC U CE30HHBIC
Koje0aHus TeMIepaTypsl U TeM OJMKe OHa K CpEeAHETOIMYHOMY YPOBHIO.

HarpeB moBepXHOCTH MPOMOPIIMOHATICH CHHYCY €€ HAKJIOHA MO OTHOIICHHWIO K COJTHEYHBIM
aydyaM. COOTBETCTBEHHO, Ha CKJIOHAaX, OPUEHTHUPOBAHHBIX I[I0-pa3HOMY K CTpaHaM CBeTa,
TeMIlepaTypa BO3AyXa HaJ MOBEPXHOCTHIO MOXKET OTJIMYAThCS Ha HECKOJBKO rpaaycoB. Kak yxe
OTMEYaJIOCh, PACTUTEIbHBIM MOKPOB, OCOOEHHO JIEC, CYIIECTBEHHO CrJakUBaeT KoseOaHus
TEMIIEPATYPHI.

OcoOple TeMrepaTypHbIe YCIOBHS BO3SHUKAIOT y CaMOW IOBEPXHOCTH pacTeHHM. JIMCThsS
pacTeHHIi U CTBOJIBI IEPEBLEB MOTYT HarpeBaThCs B COJHEUHBIX Jydax U OBITH TEIJIee BO3MyXa Ha
HECKOJIbKO TpaaycoB. OJIHAKO, €Clii pacTeHHE HAXOJIUTCS B IYCTbIHE WM TMOJYMYCTHIHE MHpU
HU3KOW BJIQKHOCTH BO3JyXa M HCHAPSET MHOTO BOJBI, MOJOOHO 0ax4yeBBIM WM XJIOMYATHHUKY,
TeMIlepaTypa MOBEPXHOCTU JIUCTHEB U CTEOJICH B cepeliHe JHS OKa3bIBaeTCs HUXKE TeMIlepaTyphl
Bo3ayxa Ha 15°u 6onee. OcobOble ycloBHs CO3AaI0TCS B HIDKHEH yacTh cTe0IIs, IPOITYCKAIOIIEro U3
rIIyOUHBI TIOYBBI MOTOK BOJBI K HCHAPSIIONIMM JIUCThSAM. 371€Ch AHEM BO BpeMsi MHTEHCHUBHOM
TPaHCIIHpAIUU TEMIEpaTypa MOXKET OBITh Jake HIDKe, 4YeM HOYBI, KOTJa TpPaHCIUPALHS
ocraHaBiuBaeTcs. B 1menom konebaHus TemmepaTyphl Ha IIOBEPXHOCTH pPACTEHUS YacTo
CYIIECTBEHHO CTJIa)KEHBI 10 CPABHEHHIO C TEMIIEPaTypoi BO3AyXa.

CBoeoOpa3Hble YCIOBHS MOTYT BO3HUKAaTh IOJ] KOPOH JEepeBbEB, OCOOCHHO CTOSIIMX Ha
OTKPBITBIX MeCTaX. 3JeCh MPOTPEB COJHEYHBIMH JIy94aMH MOKET CYIIECTBEHHO IIOBBIIIATh
TeMIeparypy, 0COOEHHO B BECEHHEE BpeMsI MpH elie MajoM yrie noabema ComiHia.

CrnenoBarenbHO, HAaCEKOMBbIE HMMEIOT OOJIBIIME BO3MOXHOCTH, IepeMelIasch B Ipejaenax
OWoTONa WM 3apbIBasCh B TOYBY, HAXOAUTh JUIsi ceOs HamOosiee OJAronmpusSTHBIE YCIOBHUSA.
COOTBETCTBEHHO, M TeMIlepaTypa, C KOTOPOH pealbHO HMEeT JeJ0 HAaceKoMOe, MOXKET
CYUIECTBEHHO OTJIMYAaThCsl OT OOBIYHBIX METEOPOJOTMYECKMX IMoKazareneil. Temmeparypa
OKa3bIBACT CYIIECTBEHHOE BIMSIHUE HA TTOBEICHNE HACEKOMBIX, HAKIIAIBIBACT OTPEICIICHHBIC PAaMKU
Ha WX CIIOCOOHOCTh BBDKUTD, BUJIOU3MEHIET MOP(OJIOTHIO U OKPACKy OCOOCH.

H3mepenus memnepamypsl u mepmocmamuposanue.

OObIYHbBIE U3MEPEHUS] TEMIIEPATYPhl TPOU3BOJIATCS C TIOMOIIbIO TEPMOMETPOB Pa3HBIX THUIIOB.
N3mepenust TemmepaTypbl HEAOMYCTUMO MPOU3BOJIUTH IPU MPSMOM COJIHEYHOM OCBEILICHUH
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caMOro TEepMOMETpa, TaK Kak B 3TOM CJIy4ae OH IOKa3bIBa€T HE CTOJBKO TEMIEpaTypy BO31yXa,
CKOJIBKO CTEMEeHb €ro HarpeBa COJHEYHBIMH JydyaMu. B MONeBBIX YCIOBHUAX YIOOHO H3MEpATH
TEMIIEpaTypy C MOMOIILBIO IICUXPOMETPA ACCMaHa, KOTOPBIM CIYKUT U JUIsl U3MEPEHUS BIAKHOCTU
BO3/lyXa, a TAaK)K€ MMEET OTPAKAIOIIYI0 COJHEYHBIE JIyYd METAJUIMYecKyIo u3oisuuio. OnHako u
3TOT MPUOOP MOKET MPU U3MEPEHUH HAXOIUTHCS Ha MPSMOM COJIHEYHOM CBeTe He Oosiee 2—3MUH.

MuKpoKIMMaTHYeCKue HU3MEpPEeHUsi YAOOHO TMPOBOAUTH C TIOMOIIBIO AJIEKTPOHHOIO
TEPMOMETPA C LIYTIOM, [TO3BOJIAIONINM MPOHUKATh B YKPbITUs. [Ipy OTCYTCTBUM Takoro TepMOMETpa
UCIOJIb3YIOT TE€PMOCOIPOTUBIICHHS, KOTOPhIE MOXHO C MOMOUIBIO JKECTKOTO PE3WHOBOTO IIJIAHTa
BBOJWUTH, HapuMep, TTyO0oKo B HOpeL. llpu m3MepeHH: TemmepaTyphl Tella HACEKOMOTO YacTo
UCIOJIb30BAJINCh, TAaK Ha3bIBa€Mble, TepMomaphl. TepMomapa — 3TO JBE MPOBOJOKU M3 Pa3HbBIX
CIUIaBOB (HAmMpUMep, KOHCTAHTaHA U MEJIH), KOHI[bI KOTOPBIX CIasHbl BMECTE TAKHMM 00Pa3oM, YTO
Ha cxeMe 00pa3yroT 3aMKHYTBIM MPSIMOYTOJBHUK WM Kpyr. Eciam aTu cnau nepkath Ipu pa3HOM
Temueparype, To Bo3HuKaeT D/IC, KOTOpYHO MOXHO HM3MEpPUTH C IOMOIIbIO TadbBaHOMeTpa. Ha
NpPaKTHUKE OOBIYHO OJIUH CIail MOTPYKAIT B TEPMOC ¢ MEJIKO HaKoJIOThIM TaromuM JibaoM (0° C), a
Ipyroi BBOJAT B TO MHKPOIPOCTPAHCTBO, TEMIEpPaTypy KOTOPOTrO HAJA0 HM3MEPUTh.
[IpenBapuTeNbHO HKCIIEPUMEHTAIBHBIM IIYTEM COCTABIISAIOT IIKAy, OKA3bIBAIOIIYI0 COOTHOIICHHE
MEXy NMOKa3aHUSIMH raJbBAHOMETPA U Pa3HOCTHIO TEMIIEPATYp, MPU KOTOPBIX HAXOATCS CIIaH.

Jns co3maHus CTpOro KOHTPOJIUPYEMOUM TEMIIEpaTyphbl UCIOIB3YIOT TepMocTaThl. [Ipu sToM
ClIeTyeT MOMHUTh, YTO OOBIYHBIN TEPMOCTAT, UMEIOIIUN TOJHKO HArpeBaTellb, HE MOXET CO3/IaTh
TEMIIEpaTypy HUXKe TeMIepaTyphl Bo3ayxa B caMmoil jaboparopuu. [loaToMy B jeTHee BpeMs 4acTo
TeMIIepaTypa BHYTPU TEPMOCTaTa OKAa3bIBACTCS BBIIIE TOH TEMIIEPATyphl, HA KOTOPYIO OH OBLI
HacTpoeH. JIHS SHTOMOJOTMYECKMX Ilesied Topa3io yAoOHee TMOib30BaThCsl  OCOOBIMU
TepMOCTaTaMHi, MMEIOUIMMU MOMUMO HAarpeBaTelsl TakXe M XOJOAWIbHOE ycTpoicTBO. Takue
TEPMOCTaThl HE3aBUCUMO OT TEMIIEpaTypbl BO3AyXa B JabOpaTopuud MOTYT c€O3[aTh JHO0YIO
Temneparypy B npezaenax ot +6 g0 +40°C. OcoGeHHO BesnKa MOTpeOHOCTh B TAKOW TEXHUKE, €CIIH
YCIIOBUSL OMbITA TPEOYIOT CHEIMATIbHOTO OCBEUICHHUS KaMepbl TEPMOCTaTa, TaK Kak MPaKTHUYECKU
000 UCTOYHUK CBETA CO3/1aeT AOMOIHUTEIBHEIN HarpeB.

JIro6pie TepMOCTaThl HE TapaHTUPYIOT MOJHOTO PaBEHCTBA TEMIIEPATYp BO BCEX TOYKAX HX
BHYTPEHHET0 MPOCTPAHCTBA, MOATOMY KOHTPOJIbHBIE TEPMOMETPHI JOKHBI HAaXOJIUTHCS CBOMMH
pe3epByapaMu BO3MOKHO OJMKe K KamepaM C HaceKOMbIMH. PaBHOMEpHOCTh HarpeBa BHYTPHU
TEPMOCTaTa yBEITMYMBACTCS, €CIIU TaM HaXOJTUTCSI HEOOIBINON BEHTUISTOP, OAHAKO TIPH STOM HAJIO
ObITh YBEPEHHBIM, 4YTO 3BYK M BHOpalus, CO3/1aBaeMble UM, HE BIMSIOT Ha MOJONBITHBIX
HaCEKOMBIX.

Breimyckanuch Takke KIMMOKaMephl, CO3AI0LIIe BO3MOKHOCTh KOHTPOJIS Cpa3y 3a MHOTUMU
dakTopaMu Cpebl, OJHAKO TEXHUYECKHM OHU TOpa3lio CIOXKHEE B OOCIY)KMBAHMHM W 3aHUMAIOT
MHOT0 MecTa. MIHOr/1a TepMOCTaTUPYIOT LIETMKOM BCe JIabopaTOPHOE MOMEIIEHUE.

Bnusanue memnepamypsl Ha noeeoeHue HACEKOMbIX

TemnepaTypa MOXKET OKa3bIBaTh JIBOSIKOE BO3JEHCTBHE HAa HACEKOMBIX. Bo-TiepBbIX, C €€
MOBBIIICHUEM U COOTBETCTBCHHBIM YBEITHMYCHHEM CKOPOCTH OOMEHa BEIIECTB MOSIBISICTCS
BO3MOXHOCTh TOT'O WJIM MHOTO pOJa TMOBEICHHS, a TAKKE YBEIUYUBAECTCS CKOPOCTH JIBUKEHUS
(HenmocpeacTBeHHOE  BO3JciicTBUE). BO—BTOpBIX, Temmeparypa Cpeiabl H €€ HM3MCHCHUS
BOCIIPUHUMAIOTCS ~ TEPMOPELENTOpaMH, TMpPU 3TOM HACEKOMOE MOXKET aKTUBHO HCKaTh
OJarompUsATHYIO IS ce0s1 30HY M YXOJIUTh M3 HeONaronpustHou (CHUTrHaibHOE Bo3jaeicTBue). Kak
CIIMIIIKOM HU3KHE, TaK U CIMIIKOM BBICOKHE TEMIIEPATYPHI TOAABISIOT AKTUBHOCTb.

COOTBETCTBEHHO, TeMIlepaTypa MOXKET T[OYTH [OJHOCTBIO OMNPENENsITh MOBEACHUE
HACEKOMBIX B apKTUYECKUX YCIOBUSX, IJI€ aKTUBHOCTh BO3MOXHA JIMIIbL B TE€YEHHUE KOPOTKOIO
HMHTEpPBaja BPEMEHH, B YMEPEHHOW 30HE — 3UMOM, BECHOU U MO3JIHEN OCEHBIO, B OTAEIBHBIE THU U
JIETOM, a B IIYCTHIHHOM 30HE — OYTH €KETHEBHO B JICTHEE BPEMS.

JlnanazoH Temmeparyp, B IMpeAeliax KOTOPOro BO3MOXHA aKTUBHOCTh, KOHEYHO, pa3iMueH
JUISL pa3HBIX BHJOB. KIiombl, >KyKH, ITUKAaJIKH M KpbUIATbIE MypaBbU O0Jie€ UYBCTBUTEIBHBI K
MOHIKEHUIO TEMIIEPATYPhI, YeM JBYKpBUIbIe U 0a004YKU. B 11e10M HaceKoMble, JICTAIONINE JIETOM,
ropa3l0 MEHEE€ YCTOMYMBBI K HHU3KHUM TEMIIEpaTypaM, Ye€M BEeCEHHHE M oceHHue. Jler

26



paHHEBEeCEHHUX BHUJOB He ocraHaBnuBaeT aaxe 0° C. Beicokas TemmepaTypa B cepeauHe IHS
3aMETHO CHI)KAaeT aKTUBHOCTh MHOTHX HAaceKOMbIX. B 1enoM, KpuBas 3aBHCHUMOCTH CKOPOCTH
JBIKEHUS. OT TeMIIEpaTyphl, OJyUYeHHAs! Ha MPUMEpe MOBEACHUS pabOYNX MYypaBbeB, OTIAIECHHO
HAallOMHMHAET KPHUBYIO HOPMAJIBHOIO PACHpellelieHus] — KaK BBICOKHE, TaK U HU3KHUE TeMIlepaTyphbl
MOJIABJIAIOT aKTUBHOCTh. HECKOIbKO MHAuUe BHITJISIAUT KPUBAsi 3aBUCUMOCTH MIPOIICHTA MOJIBUKHBIX
ocobeil oT TemmepaTyphl. 34ech OTOT MPOIEHT pPE3KO BO3pacTaeT MNpU JAOCTHXKEHUU
TEMIIEpaTypHOT0 MOopora, a jajiee OCTAeTCs HEM3MEHHBIM I JIOBOJBHO OOJBIIOrO AHMaria3zoHa
TEeMIEeparyp.

PazHble THUIBI TOABWXHOCTH M AaKTHBHOCTH HACEKOMBIX OTPAaHMYEHbl Pa3TUYHBIMU
TEeMIIEpaTypHBIMH AHana3oHaMu. Tak, MoJIeT JOMyCTUM B Ipejenax 0ojee y3Koro TeMrnepaTypHOro
MHTEpBaJla, 4eM Moj3aHue. Tum mojera TOXKE 3aBUCUT OT TEMIIepaTrypbl Bo3ayxa. JBmxkeHue
KpbUTheB 0000BOH T/ MOKeT HabmonaTbest ¢ 6,5° C, TOpU30OHTAIBHBIN MTOJIET IPU COPAaChIBAaHUH C
BbIcOTHI — ¢ 13°C, a aktuBHbIH noseT —¢ 15°C (A.J.Cockbain, 1961).

Oco0eHHO YeTKO 3aBHCHT OT TEMIEepaTypbl BO3MOXKHOCTb CHApUBAHHUS HAaCEKOMBIX.
WHTepecHO, YTO y MHOTHMX MyX CIIApUBAaHHE HMEET MECTO TOJIBKO TIOCIE SHEPruyHbIX U
MPOJOJIKUTENBHBIX JBIKEHUH, 0COOEHHO B MpOXJiaaHyio morony. [loaromy He HCKIIOYEHO, YTO
"OpavHble TaHLBI' HACEKOMBIX MOTYT UMETh, TOMUMO 3TOJIOTUYECKOTO, M YACTO (PU3HOJIOTHUECKOE
3HAuYEHUE.

HacekoMble aKTMBHO HIIYT Y4YacTKH ¢ HauOojiee ONarompuATHOW Ui HUX TEMIIEpaTypoil.
Spkuil mpumep CBS3aHHBIX C TEMIIEPATYpPOM €KECYTOUYHBIX BEPTUKAJIBbHBIX MUTpaluid JaeT
noBeeHre 00JIbIIoN xytonkoBoi Tiau Acyrthosiphon gossypMordv. Ha pacTeHusix XJIomuaTHUKA
(B.b.Yepnbimes u ap., 1981). [lo3auuM yTpoM W B Hayajie AHS TIM CHAST HA OCBEIIEHHBIX
COJIHIIEM BEpXYILIEUHBIX JIMCThSIX pacTeHus. B cepeanHe MHS OHHM CIYCKAIOTCS MO PACTEHHIO BHU3,
r7ie 3HaYUTeNbHO MpoxyagHee. YacTe Ty B 3TO BpeMs HpsUETCS B TPEIIMHAX IOYBBI OKOJIO
pacrenus. Ilo3xe K Bedepy OHHU INEpPeXOIsAT Ha cTeOedb W IMOCTENEHHO MEepPeMEeNIaloTCs BBEPX.
HekoTopeie T/M onsiTh NMEPEeXolAT Ha BEepXyIIEUHbIE OCBEUICHHBIE COJHIIEM JHUCThs. Houbio oHM
pacrioyiaratotTcsi, B OCHOBHOM, Ha cTebjie, a paHHUM YTpOM, Korja xojoaHee Bcero, 1o 80% tieit
KOHILEHTPUPYETCS BBUJIE TPO3JAM OKOJO TOUKH pocTa — Haubosiee TEIUIoN 4YacTu pacreHus. B
pe3yabTare TakuX IMEpeMEIleHUl CYTOYHbIE M3MEHEHHUS TeMIlepaTypbl JUIS TJIeH CYIECTBEHHO
criaaxuparoTcs. JlHeM TeMIiiepatypa, Ipu KOTOPOM OHU HAaXOJATCS, HUXKE TeMIIepaTypbl BO3/lyXa Ha
10-15° ,a Houbto — BeIme Ha 2—3° .IlogOOHBIE MepeMeIIeHns: 0 PACTCHUSM OMUCAHBI M JUIS
MHOTHUX JIPYTHX HACEKOMBIX.

Temmneparypa Tena HACEKOMBIX MOXKET CYIIECTBEHHO OTIMYATHCS OT TEMIIEPATyphl BO3/1yXa B
pe3ynbrate (pU3NOIOrHYecKUX MpolieccoB. brarogapst MbIIICUHBIM JABUKEHHUSIM TEJIO HACEKOMOTO
MOXeT HarpeBatbesi. Tak, mo manHeiM WM. J1 CrpenpaukoBa (1940), remnepaTypa Tena JeTaOMINX
0aboyek, MyX U TIEPEIOHYATOKPBUIBIX Bceraa okoyio 35—40°wu mMano 3aBHCHT OT TeMIlepaTyphl
OKpy>Katoiero Bo3ayxa. CoXpaHeHHIO TeIUIa y HOUYHBIX HACEKOMBIX MOKET CITIOCOOCTBOBATDH I'YCTOM
BOJIOCSIHOM MOKpoB. Ho maxke W y HEMOJBMIKHBIX KMBBIX HACEKOMBIX M3—3a OOMEHHBIX MPOIIECCOB
TemIeparypa Tena Bbime okpyxkatouieir Ha 0,1-0,5°.[Ipyras npuurHa NOBBIIEHUS TEMIIEPATYPHI
TeJda HACEKOMBIX — 3TO HX HarpeB B COJHEYHBIX JIydaX, OCOOCHHO PE3KO MPOSBISAIONIMICS B
BBICOKOTOPHOW MeCTHOCTH. Ha HU3MEHHOCTH OTMEUYEH JOTOJIHUTENBHBINA HarpeB Tela HaCEeKOMOI'O
HeMHOTuM Oosiee 5—6°, B Topax 3Ta pasHOCTh Temmeparyp MoxeT nocturath 30°. Hacexombie
CTIOCOOHBI AaKTUBHO M3MEHATH YPOBEHb HarpeBa Tella, MPUHUMAs pa3HbIC MO3blI 10 OTHOLICHHUIO K
COJTHEUHBIM JIy4aM WJIM PacKpbIBask KpbUIbsl, CIyXKalllie OTIIMYHBIM MPUEMHUKOM TeIja JHEBHBIC
6a00YKM MPUHUMAIOT IIUPOKO MU3BECTHYIO KPACHUBYIO MO3Y C PACIIPOCTEPTHIMU KPBUIbSIMU TOJIBKO B
OTHOCHUTEINILHO MPOXJIaJHYIO MOTOAY, B JKapKyI0 K€ MOroy KpbUIbsl 3aXJIONBIBAIOTCS HAJ| CIIMHKON
cpa3sy e IMociie MOCaIKH.

OueHpb OOJNBIIIOE 3HAUEHUE B PETYNALMM TEMIIEpPAaTyphl Tella HACEKOMBIX MMEET MX OKpacka.
Tunuynble UIS MHOTHX JHEBHBIX HACEKOMBIX METAJUIMYECKHE OKPACKU OTPAXKAIOT H3IHILIHIOK
COJHEUHYI0 paauanuio. Houblo ocoOeHHO HeOIarompusiTHbI TEMHBIE OKpPAackd, TaK Kak OHHU
CIOCOOCTBYIOT MOTepe TeIula myTeM paguanuu. [1o3Tromy B cpeHeM HOYHBIE HACEKOMBIE 3aMETHO
CBETJIee, - YeM JITHEBHBIE.

27



Bnusanue na nacekomuvlx HUKUX U 8bICOKUX memnepamyp

XKu3zHp 1:1000r0 HACEKOMOT0 BO3MOXKHA TOJIBKO B ONPENIEIIEHHOM TEMIIEpaTypPHOM MHTEPBAJIE.
P.C.Ymarunckas (1957)B 5TOM OTHOIIEHHU pa3IndaeT MIECTh CICAYIOMINX TEMIIEPATYPHBIX 30H:

1. 3oHa aKTUBHOM >KHM3HU JIGKUT B cpeaHeM B mpenenax oT 3 no 40°. [IpumepHo B cepenune
3TOM 30HBI — TEMIIEPaTyphl, 00ECHEeUNBAIOUINE MHHUMAIBHYIO CMEPTHOCTh M MaKCHUMAaJbHYIO
IUIOJ0BUTOCTh HACEKOMBIX.

2 HwxHsis 30Ha epexuBaHus (30HA XOJIOJJOBOTO OLICTICHEHUsI). 371eCh BO3SMOXKHOCTh BBIKHUTh
3aBUCUT OT YpPOBHS TEeMIIEpaTyphl, MPOJOJKUTEIBHOCTH €€ BO3IECHCTBUS M, KOHEYHO, OT BUIA
HACEKOMOTO.

3. Hmxuss cmeprenbHas (JieTanbHas) 30HA, B KOTOPOH IIPOMCXOAUT 3aMep3aHHe U
KPUCTAJUTN3AIUS JKUIKOCTEH Tena, a TakKe MOBPEKIACHNUE KPUCTAITIaMH MTPOTOILIa3Mbl KJIETOK. DTH
HEoOpaTHUMbIE U3MEHEHUS] HECKOJIBKO Pa3IMUHbl y Pa3HbIX BUIOB.

4. 3oHa BUTpUUKAIMH, B KOTOPOH KHUIKOCTb, BMECTO TOr0, 4TOOBI 0OpPa30BHIBATH
KPHUCTAJIbl, CTAHOBUTCSI BUTPUGHUIIMPOBAHHOMN, T.€. MOJO0OHON crekiay. Butpudukanus Bo3moxkHa
JaJIeKo He Y BCeX HAaCeKOMbIX. [Ipy 3TOM MpOMCXOIUT MPUOCTAaHOBKA BCEX KU3HEHHBIX MPOIIECCOB,
aHaJoruyHas aHaOuo3y. B TakoM COCTOSIHUM HAac€KOMOE MOXET BBIHECTH OXJIAXJEHHE MOYTH 10
abcomoTHOro Hyns. OnHAKO BUTPUGUIIMPOBAHHAS KHUJIKOCTh HEYCTOMYMBA U MOXET IOCTEIIEHHO
KPHUCTANIN30BaThCA.

5. Bepxnsist 30Ha nepexxuBaHus (30Ha TEIUIOBOTO IOKa). Tak ke Kak M B HWKHEH 30HE
NEePEeXUBAHUS TPOJOJKUTEIBHOCTh JKU3HHM HACEKOMBIX 3aBUCHT OT YPOBHS TeMIeEpaTypbl U
JUTUTENIEHOCTH €€ BO3/1CHCTBHS.

6. BepxHsisi cMepTenbHas 30Ha, B KOTOPOH MPOUCXOJAT HEOOpaTUMBbIE SIBICHUS. KOAryJsauus
0€JIKOB ¥ MHAKTHBALUS ()EPMEHTOB.

BnusiHue Temmeparypbl Ha Hac€KOMOE BO MHOIOM 3aBHUCHT OT €ro BHMJA M oOpa3a >KU3HHU.
Hacekomele, obuTaromye B yMEpEHHOH, a TeM Oosiee B MOJSAPHOM 30HE, Haubosee YCTONYMBHI K
HU3KUM TeMmnepaTypaM. MHOrMe U3 3TUX HaCEKOMBIX JIETKO MEPEHOCAT MHOTOKPAaTHOE 3aMep3aHue
U OTTauBaHue. B yMepeHHOH 30HE yCTOWYMBOCTh HACEKOMBIX K XOJIOY 3aKOHOMEPHO U3MEHSETCS B
3aBHCUMOCTH OT C€30Ha M HauloJiee BbICOKA B CEPEUHE 3UMBI, IPU 3TOM Haubosee yCTONUMBBIMU
OKa3bIBAIOTCS HACEKOMBIE, 3MMYIOIIME HE TOJ| CHEXHBIM IOKPOBOM, a IOJ KOpPOW JepeBbEB U B
MYCTBIX CTEONIAX pacTeHUH. X0JI0A0CTOMKOCTh BOJHBIX HACEKOMBIX OTHOCUTENIBHO Maja B JI000e
BpeMs rofa.

Ecnu oxnaxeHue He sABISIETCs OUeHb NTYOOKUM M HACTYIWIJIO BHE3AITHO, HACEKOMOE BIIAaJaeT
B COCTOSIHHE XOJIOJIOBOTO oleneHeHus. [Ipu moBbleHN: TeMnepaTypbl Takoe HaCeKOMoe OBICTPO
CTaHOBHUTCS AaKTUBHBIM. B olieneHeBIIEM COCTOSHUU HAceKOMble MOT'YT 0e3 ocoboro Bpena ais
ce0si HaXOOUTHbCA OT HECKOJIBbKUX JHEH 10 Henmenb. BpeMeHHOe OXJaXIeHHE, 3aJep’KUBaloIiee
pa3sBUTHE U CYILECTBEHHO Y/UIMHSAIOLIEE )KU3Hb HACEKOMOT0, YaCTO UCIOJIb3yETCsl SHTOMOJIOIAMHU B
npakTHueckor padore. OObIYHAS TeMIlepaTypa XonoauibHuKa (+2 — +4°)BHOJHE 10CTaTOYHA IS
XpaHeHUs HaceKoMbIX. CielyeT MOMHHUTh, YTO HACEKOMBIE IPU TAaKOM XPAHEHHM IOrH0aroT He
CTOJIBKO OT XOJIOJa, CKOJIBKO OT BBICYIIMBaHMA. [103TOMY peKOMEHIyeTcsl CaloK C HAaCEKOMBIMHU
MOMEIIATh B MOJIUATUIICHOBBIN IJIOTHO 3aKPBITHIM MAKET C KYCKOM BaThl, CMOYEHHOMN BOJIOM.

B mpupone xonojga HacTynaroT B ONpEAEICHHOE BpeMsl roja, W Iepea HaCTyIUIECHHEM
HEeOJaronpusATHOTO CE30Ha B OPraHM3ME HACEKOMOro IIPOMCXOIAT HMHOIJa O4YeHb TIIyOOKHe
¢duznonornueckue nepecTpoiku. OHU CBS3aHBI C OMPEACICHHBIM (PU3NOIOTHUECKUM COCTOSSHUEM —
Janay3ou.

YTo mpOMCXOIUT C HACEKOMBIMHU IPH JaJbHEUIIEM MOHIMKEHUH Temrieparypsl? [losBienue
JeIIHBIX KPUCTAJIJIOB B KJIETKaX TKaHEW HaCEKOMOT0, MO—BUAUMOMY, JUIsl HETO BCErJa CMEPTENbHO.
Tem He MeHee psJl HACEKOMBIX CIIOCOOCH NMEPEHOCUTh MOPO3bI B TEUCHHE JUIUTEIBHOTO BPEMEHHU.
Takux HACEKOMBIX MOXKHO pa3ienuTh Ha aBe Kareropuu (M.J.Tauber et al., 1986ycroitunBsie K
3amep3aHuio (mocie 3aMep3aHus BHEKJICTOYHOW IKHIKOCTH OHH OCTAIOTCS JKUBBIMHU) H
HeycToiuuBble (TMOHYyIIME MOCNe 3aMep3aHus, HO HMMEIONIHE CIEHHATbHBIE IPHCIOCOOICHHS,
4T00Bl €My TIPOTHUBOCTONTH). [lo—BHOMMOMY, B pPEIOKUX CIy4asX BO3MOKHO M COUYETAHUEC
YCTOMUMBOCTH K 3aMEp3aHHI0 C MEXaHW3MaMH, MpeNnATCTBYIOUIMMH 3aMep3aHuto. SBieHue
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BUTpU(DUKALIMY, €CITH M BCTpeyaeTcs, ObIBACT CPAaBHUTEIBHO PEIKO, U CAMO 3TO COCTOSHHE BOJBI
JIOCTATOYHO HEYCTOMYMBO.

VYCcTOMUMBOCTh K 3aMEp3aHHIO HE BCTPEYAETCS Cpeau (MIOTEHETHMYECKH HU3LIMX TPy
HAaCEKOMBIX, a TakKXKe Cpedu MHOTOHOXKEK, CKOPIHOHOB M TMaykoB. Takyloo yCTOWYMBOCTH
BbIpA0OTaIN JIMIIL HEKOTOpPbIE ABYKPBUIbIE, 0a00UYKH, *KYKH M CETYATOKPHUIbIE, U TO JHIIb Ha
ONpEeACNEHHOW CTaAuu pa3BUTHUA. Y OTUX HACEKOMBIX JKUIKOCTH Tela 3aMep3aioT Mpu
OTHOCHUTEJIBHO BBICOKOHM JJIsi HaceKoMbIx Temrieparype — He Hike —10T. OcobeHHOCThIO 3THX
HAaCeKOMBIX  SIBIIICTCA  Haluuue B TremMoiuMde o0coOBIX  OCIKOBOMOJOOHBIX  BEIIECTB,
CMOCOOCTBYIOIIMX 0OOpa30BaHMIO KPHUCTAJIOB JIbJa MEXIy OpraHamMu. OTH KPHCTaJUIbI
MPUTSITUBAIOT K ce0e MOJIEKYJIbl BOJIbI, OCTaBIIMECsS CBOOOAHBIMU. [lo—BUaAUMOMY, TPH ATOM pE3KO
CHIDKAETCS BO3MOXKHOCTb KPUCTAJUTM3AIMK BOABI BHYTPH KJEeTOK. K 4Mciy TakuxX yCTOWYMBBIX K
3aMep3aHrI0 HACEKOMBIX MOKHO OTHECTH, Hampumep, 0abouky—MaxaoHa, KyKOJIKa KOTOPOro B
3aMOPOXKEHHOM COCTOSTHUU CIIOCOOHA IEPEHOCUTH TeMIiieparypy a0 —196°C.

l'opazgo Oosiee pacmpocTpaHeHa Cpeld HAaCeKOMBIX CHOCOOHOCTh MPOTUBOCTOSTH
3aMep3aHuio. Takue HaceKkoMble BhIPaOATBHIBAIOT CIELUANbHBIE MPUCIOCOOTICHUS, CYTh JeHCTBUS
KOTOPBIX CBOAMTCS K CHIDKCHUIO TOUYKHU MEPEOXJIAXICHHUS, a TAKKe K MAaKCUMAIbHOMY YIAJIEHUIO
BEIIIECTB, CIIOCOOCTBYIOIMIMX 00pa30BaHMIO KPUCTAIIOB JIb/Ia M0 KpaiiHel Mepe BHYTpH KieTok. s
TaKMX HAaCEKOMBIX MPH UX OOMTAaHMM B YMEPEHHOW 30HE TOYKA MEPEOXJIaXIEHHUs, HUKE KOTOpPOM
BO3MOYKHO 3aMep3aHue, NexuT Hike —30°C, a Ui HacCeKOMBIX apKTHYECKOM 30HbI — HIbKe —60°C.

KaxoBbl peasgbHble BO3MOXHOCTH MOBBIIIEHUS X0JI0JOCTONKOCTH Y HACEKOMBIX ?

Bo-mepBbIX, 3TO yMeHbIIEHHE OOIIEro KOJIMYeCTBa BOJIBI B TEJIE U CBSA3BIBAHHE €€
kojutonsiamMu. O 3HAYEHUU BOJBI JJIs1 XOJIOIOCTOMKOCTH CBHACTEIBCTBYET TaKOH (hakT. 3UMYIOIIHE
T'YCEHHMIIBI 37IaTOTY3KU coziepkaT B Tene 10 69% Bozbl U BIACPKUBaIOT TemnepaTtypy —14° no 158
nHEeH. AKTHBHBIC )K€ TYCEHHUIIBI B JieTHee BpeMs conepkar 6onee 80% Boabl 1 MOTYT IEPEHOCHUTH
Ty e HU3KYIO TemIieparypy He Oonee 1,5 —4q.

Bo-BTOpBIX, 3TO yBelWuYeHHE COACpXKAHUS KHUpa. Tak, y TeX XK€ 3UMYIOMIMX TyCEHUI
37IATOTY3KH COJIepKAHUE )KHUPa JOXOIUT 10 6%, B TO BpeMs Kak JIeTOM OHO npuMepHo 4%.

B-TpeTrbux, 5TO yBeNMYEHHE KOJIMYECTBA PE3EPBHBIX YIJIEBOAOB, OCOOEHHO TJIMKOIEHA,
SBIISIOIIETOCS TUAPOPHILHBIM KOJUIOUIOM.

B-4eTBepThIX, ATO MOBBILIEHHE KOHIEHTPALMH PAa3JIMYHBIX BEIIECTB, PACTBOPEHHBIX B
KHUIKOCTSIX Tena. M3BectHOo, uro 1 Monp sro0oro BemecTBa Ha 1 JUTp pacTBOpa MOHMXKAET
TeMIIepaTypy 3amep3aHus TMocieaHero mnoutd Ha 2° D¢GGEeKT OT HECKOJBKUX BEIIECTB,
HAXOAIINXCS B )KUAKOCTH, CYMMHUPYETCH.

Cpeau Takux BEIIECTB MOYKHO Ha3BaTh HEKOTOpBIC caxapa (Tperanosa, rioko3a, Gpykrosa),
crienuanbHble OeKM U aMHUHOKHCIOTHI. KpoMe Toro, B Teine 3UMYIOIIMX HACEKOMBIX HEPEIKO B
oonpmioM komudecTBe (10 25% 0T Macchl Tena) MPUCYTCTBYET HIMPOKO MCIIOJIB3YEMbIN B TEXHUKE
aHTU(PHU3 — TTULEPUH WIK aHAJIOTUYHBIE €My 10 JCHCTBUIO BellecTBa. [ TUIlepuH 3/1eCh OOBIYHO HE
SBIIETCS TOJBKO IMACCHBHBIM AHTU(PPU3OM M ONPEIEICHHBIM 00pa3oM paclpenensercss B Tene
HacekoMoro. Bo BcskoM ciy4ae, MCKYCCTBEHHAs MHBEKIHMS TJIHMIIEPHHA HE BCErZa MPHBOIUT K
MOBBIIEHUIO XO0JNOAOycTOHYMBOCTU. [locie OKOHUaHUS 3MMOBKM TJIMIEPUH IIpEBpaIlaeTcs B
TJIUKOTEH.

HeoOxonuMocTh ynajaeHus U3 Teja BELIECTB, CIIOCOOCTBYIOIIMX TMOSBIECHUIO KPUCTAIIOB,
MNPUBOANUT WHOT/IA K ONPEACICHHBIM M3MEHEHUSM MHILEBOW TUETHI. Y HACEKOMOTO, MOJIHOCTBHIO
TOTOBOTO K 3UMOBKE, KUIIIEYHUK OCBOOOXKIACTCS OT COAEPKUMOTO.

Pexopn XOMOJOCTOWKOCTH MOCTaBWJIM JIMUYMHKA OJHOTO M3 BHUJIOB KOMapOB—IEpPryHOB,
oOuTaroniye B ropHeIX pailoHax AGpHUKU. DTH JUUYUHKH Pa3BUBAIOTCS BO BPEMEHHBIX BOJOEMax —
yrIyONeHUsIX CKaJl, 3aloJIHAEMBbIX BOJOM BO Bpems Aoxieil. Bce 3Tu Bomoembl BMmecTe ¢
JUYUHKAMH OBICTPO BBICHIXAIOT, HO JIMYMHKKA B CYXOM BHJE OCTAIOTCA KUBBIMU U TIOCTE
YBIIQXHEHUS ONSATHh MPUXOAAT B aKTHBHOE COCTOsIHUE. JIMUMHKM B CyXOM Buje 0e3 Kakoro—ioo
yiiepOa BBIAEPKUBAIOT TEMIIEPATYPY MOUTH a0COMIOTHOTO HyIst (—270°).

I'opazno cioxkHee s HACEKOMBIX MPOTHBOCTOATH BBICOKHMM TeMIIepaTypaM, KOTOpHIE
OBICTPO MPUBOIAT K HAPYIICHUSAM METabOIM3Ma, Koaryysiiuu 0enkoB U rudenu. Kakoe—Tto BpeMms
HACEKOMBbIE CHOCOOHBI MOAJEPKHUBATH TEMIIEPATypy Tela HUXKE TEMIepaTypbl OKPYXKAroIIero
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BO3/yXa 3a CUET MCHApEHHs BJIarM, KOTOPOE YCHJIMBACTCA B PE3YJbTaTe Pa3pyLICHHUsS BBICOKON
TeMIIepaTypoil BOCKOIOA00HON oOosouku Tena. EcrecTBeHHO, 4TO 3TOT 3(h(PeKT ompenensercs
BJI&KHOCTBIO BO3/yXa. Tak, yepHble TapaKaHbl BO BIAXXHOM BO31yxe ObicTpo norubatot npu +38°,a
B CyXOM, O0ECIeUYrBaIOIIeM HCIapeHne, BhDKUBAIOT Kakoe—To BpeMs U npu +48°. B HEKOTOpHIX
cllyyasix TeMIlepaTypa Tella MOXKeT ObITh MOHMKEHA pa3Ma3bIBaHUEM IO Tey Kareib KHIKOCTH,
BBIJICIIIEMBIX M3 POTOBOTO WK aHainbHOTro otBeperuii (C.B.Tomc, 1981).

PesynbraToM crnenuanbHbIX (U3MOIOTHUECKUX IMPHUCIIOCOONCHHH SBISETCS CHOCOOHOCTh
HEKOTOPBIX HACEKOMBIX JKUTh B TOPSYMX BYJIKAaHHYECKHX MCTOYHHMKAX IIPU TEMIIEpaType BOABI JI0
+65°. TakoBbl JMYMHKHM HEKOTOPHIX MYX—IIpHOpPEXHHII M  JbBUHOK. [lomHOW  uM
IPOTHBOIIOJIOKHOCTBIO SIBIISIIOTCS HACEKOMBIC, aKTUBHBIC HA CHETYy B 3uUMHee Bpems. /s HuX
ryoutenbHa koMHatHas Temrepatypa (+20°). CxomHbiM 00pa3oMm Temmeparypa +35° 32 MHHYTBI
yOuBaeT 0OUTAIOIIKMX B MEIIEPE MPU MOCTOSTHHOM Temmneparype +11° Ky3HeunKoB.

Bnusanue memnepamypsl Ha pa36UmMue HACEKOMbIX.

[MpomomxutenbHocTh pa3uThs (N) OT MOMEHTa OTKJIAIKH SIMIl M IO TIOSBJICHHS MMaro Wiu
Ka)XXJIOW OT/ICIBHOW CTaauu OOBIYHO U3MepsieTcs THAMH. Ha mpakTHke 4acTo MpUMEHSETCS TOHATHE
ckopoctu pasputus (V). OueBuano, uto V=1/N.

DKCIepUMEHTAJIbHbIC JIaHHBIC IMOKa3bIBAIOT (PHC. 2), YTO C YBEIMYCHUEM TEMIIEpPaTyphl
MPOJOJDKUTEIFHOCTh PA3BUTHSA TIOCTEIIEHHO YMEHBINACTCS, IPH OINPEACICHHOM JHala3oHe
TEMIIEPaTyp JOCTHraeT MUHUMYMa, a C JAIbHCHIINM MOBBIIICHUEM TEMIIEPATYPhl MOXET OIISTh
YBEIIMYUBATHCS. B 11e710M Takast KpuBasi OYeHb HalIOMHUHAET IIETIOYKY, ITOIBEIICHHYIO 32 JBa KOHIIA.
[TpaBast yacTh KPHBO¥, TTOKA3bIBAIOIIAs 3aMEIJICHUE Pa3BUTHUS MPU BBICOKUX TeMIIEpaTypax, 4acTo
HE pealTn3yeTcst U3-3a BBICOKOW CMEPTHOCTH HACEKOMBIX.

CkopocTh pa3BHTHS, COOTBETCTBEHHO, CHayalla MEIJICHHO BO3pPAcTacT C IOBBIIICHHEM
TeMIepaTypbl. OTa CKOPOCTh YBEJIMYHBACTCS BCE OBICTpee BILIOTH JO TOYKM Tepernda KpHUBOH,
3aTeM KpUBas CTAHOBUTCS OoJiee TOJIOTOW, JOXOAUT A0 MaKCHMMyMa, a MOTOM JIMOO OCTaeTcs Ha
MIPEXKHEM YPOBHE, JTNOO HECKOJIBKO CHIKACTCS ITPH 0CO00 BHICOKHX TeMIIEpaTypax.

OueBHHO, YTO 3aBUCUMOCTh CKOPOCTH Pa3BUTHS OT TEMIIEPATYpPhl JOJDKHA B 3HAYUTEILHON
CTETIEHU OOBACHATHCS OOBIYHBIMU (PU3UKO-XUMHUICCKHUMHU 3aKOHOMEPHOCTSAMHU. COTJIaCHO MPaBUITY
Bant-T'odda, ckopoctb XuMuyeckoro rmporecca ¢ TOBbIIIEHHeM Temmeparypel Ha 10°
yBenuumBaeTcs B 2 — 3 pasza. Torma, ompenenwiB CKOPOCTh pa3BUTHS VO Mpu Kakou-1ubo0

Temneparype t,, MOXHO paccuuTaTb CKOPOCTb Pa3BUTHs IIpU JApYyrod Ttemmeparype t mo

crenytomien popmyse:
V = V QO.l(t—tO)
t 0 <10 '

rae Q,, —k03(h(ULMEHT yBeIUUYEHUS CKOPOCTH.
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L = Puc.2. TIpoao/mKUTeIbHOCTh Pa3BUTHS KYKOJIOK OOJIBIIOrO
§ My4HOro xpymiaka Tenebrio molitor(7) u ckopocts ux
&300 B pasButuss (V) B 3aBHCHMOCTH OT TeMmmeparypsl (1o
«Q - 7 A.Kpory u3 B.B.SIxonToBa, 1969)
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Takum oOpaszom, ypaBHenue Baut-I'odda
— 3TO IMOKa3aTenbHas (PKCIOHeHIMaNbHast) GyHKIHsA. OYEeBUIHO, YTO OHO IPHIOJHO TOJBKO IS
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ONMCAaHUs HAYaJIbHOM, PE3KO BOCXOASIIEH YacTU HKCIEPUMEHTaIbHOW KpuBoi. OHO IUIOXO
OIMCBIBAET TAKXKE U XOJ Mpolecca B 001acTH HU3KUX Temmneparyp. Hanbosee TOUHO oTpaxaeT Bech
X0 KpHUBOM 3aBHCUMOCTH CKOPOCTH pa3BUTUS HACEKOMOIO OT TEMIIEPATyphl CIEAYIOIIEE
SMIIMPHUYECKOE YPABHECHHUE!

V=V e—a(t max-t)?
max

rneV,,, — MakCUMalbHO BO3MOXHas CKOpPOCTb pas3BuTus; i, - Temmeparypa, NpH KOTOpPOH

max
JIOCTHTAETCS 3Ta CKOPOCTh; @ —KOAPMUIIMEHT CKOPOCTH U3MEHEHHS V OTHOCUTENHHO {.

B »HTOMONOrMYECKO! MpakTUKE WHOTJA HWCIONB3YIOT Takke (GOpMYyNTy JIOTUCTHICCKON
(GyHKIIMH, KOTOpast HE ONUCHIBAET CIaj] CKOPOCTU Pa3BUTHS IIPHU BHICOKUX TEMIEpaTypax:

V - Vmax

1+ ea+bt !

rae a u b — KoHCTaHTBI ypaBHEHHUs, OTIPEICIISAIONINE HAKIIOH U TOYKY Mepernoa KpuBoii.

Ouenp ynoOHa Ui pacyeToB, XOTA M HETOYHA, TaKk Ha3biBaeMas cymma 3(QeKTHBHBIX
temreparyp. Od4eBHAHO, YTO BCerJa MMEET MECTO IOpOroBas TeMIlepaTypa pa3BUTHSA, HUXKE

KOTOpOIl HacekoMoe He MokeT pa3BuBathbes (t, ). Ecnm BelpammBaTh HaCEKOMOE NPU KaKOW-TO

nopoz
NIOCTOSIHHON Temmepatype t, KoTopas Bbllle MOPOroBod, To >bdexrnuBHas Temmneparypa (t,,,)

paBHa!

tad)tb = t - tnopor .

[IpaBuno cymMMmbl 3(()EKTUBHBIX TeMIIEpaTyp MpeAroiaraer, 4To JUIsl pa3BUTHS KaXKIOTO
HaceKOMOTro TpeOyeTcsl Onpe/ieieHHas /103a TeIIa, T.€. ONPEASICHHOE YHUCIIO "Tpaayco-aHel , Win
terioBasi nocrosiHHas (K). Torna mpu BhIpaliMBaHWM HACEKOMBIX B YCJIOBHUSX MOCTOSHHOM
TeMmreparypsl t oHa paBHa:

K=(t-t
rae N —cpok pasButus B aHsax. Ecnu temneparypa, Kak B MPUPOJE, AE€Hb OTO JIHS MEHSETCS, TO
dhopmysa TETIOBON MOCTOSIHHOW MPUHUMACT CIEAYIOIINI BU/T:

N
K= Z(tl _tnopoz)’
0

rae t —cpeiHssa CyTodHasi TEMIEepaTypa s KaKI0To U3 JAHEH, | —3HaK CyMMBbI.

YroObl HaWTH MOPOTOBYIO TeMIepaTypy, He o00sS3aTelIbHO TPOBOAMTH  CIOXKHBIE
SKCIIEPUMEHTBI IO Pa3BUTHI0 HACEKOMBIX NPU HU3KUX TemIeparypax. JloctaTouHo omnpeneneHue
CPOKOB pa3BUTHS AJIS ABYX YpOoBHEH TeMneparypsl tyu t,. Torna noporopyro temmeparypy MOXKHO

nopoz ) 1

BBICUMTATH O (hopMyJIe:
— Nyt = N,t,
rnopor _ !
Nl N2
rae N u N coorBercTBytomue cpoku pa3BuTHs. OOBIYHO MOPOroBasi TEMIEpaTypa A Pa3BUTHUS
HACEKOMBIX JISKHT B mpeaenax ot +3° 1o +8° C.
3Has TEIJIOBYK0 TIOCTOSIHHYIO K, MOJXXHO pacCuuTaTh CpPOK pa3BUTHUS TpH JIFOOOH
TeMIIeparype:
K
N=——.
t—t

opor

t

o a
Ota dpopMyiia COOTBETCTBYET THIIEPOOTHNIECKON 3aBUCUMOCTH TUIIA Y = —.
X

CrnenoBaTenbHO, KpUBasi 3aBUCUMOCTH CPOKa Pa3BUTHUS OT TeMIlepaTypbl OyIeT UMEThb BUJ
runep6ossl. OgHaKo 3Ta runep0oia He MOXKET OTPa3UTh YBEITUUYECHHUE CPOKA Pa3BUTHUS MTPHU BHICOKUX

TeMIepaTypax.
CKOpOCTh pa3BHUTHSI COTJIACHO ATOU popMyIie OyAeT UMETh BU]T
V _i _ t_tnopor _i_ tnopor
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opor

Tak kak Ku BEJIMYMHBI MOCTOSIHHBIE, TO 3Ta (OpMyna COOTBETCTBYET MPSIMOJIUHEITHON

3aBHCHMOCTH THIIa

y=ax+tb.

Takum oGpazom, Gopmyrna cyMMmbl 3G(HEKTUBHBIX TEMIEpaTyp NMPUMEHHMa TOJIBKO B 30HE,
OnMM3Koil K TOuke mepernda BOCXOJINEH YacTH KPUBOM 3aBUCHMOCTH CKOPOCTH Pa3BUTHS OT
temneparypbl. Ilpu Oonee HHU3KMX U 0ojee BBICOKMX 3HAUCHUSX TEMIEpaTyphl, IJ€ KpuBas
yIiomaercs, 3ta popMmyia JaeT MEHee TOUHbIE PEe3yIbTaTHI.

CpaBHuBasl TEIUIOBYIO MOCTOSIHHYIO ¢ CyMMOM 3(()EeKTHUBHBIX TeMIepaTyp 3a C€30H, MOKHO
NPUOIMKEHHO ONPEETUTh BO3MOKHOE KOJIMUYECTBO MOKOJICHUH JTaHHOTO BUA 3a 3TO BpeMsl. 3/1eCh
cymma 3G GEeKTHBHBIX TeMmeparyp 3a ce30H (J) BBICUUTHIBACTCS MOYTH 110 TOH e (hopMyIie, 4To U
TEIIOBasi MOCTOSTHHASI, HO BMECTO CpoKa pa3BuTus N, 31ech CTOUT Yuciio qHEW B ce3oHe (N), Korna
TeMIIepaTypa MpeBbIIIaeT MOPOrOBYIO:

o= Z(t _tnopor)
0

Ecnu, Hampumep, cymma 3(QQEKTUBHBIX TeMIepaTyp B TEUYCHHE BETeTAallMOHHOTO CE30Ha
paBHa 3200°,a TeruoBas nmocrosinHas — 1000°,T0 3TO 03HayYaeT, 4TO B TAHHOW MECTHOCTH 3a TOJl
MOTYT Pa3BUTHCS TPH MOKOJICHUS JAHHOTO BUJIA.

Kak yxe oTmewanoce Bbeime, (opmyna cymMmbl 3(QQGEKTHBHBIX TeMIEpaTryp JdOBOJBHO
MPUOTIHKEHHO OTpaXkaeT pealbHYI0 3aBUCUMOCTh. IMEIOTCS M JIpyrue MpHYWHBI, 3aTPYAHSIOIINE
UCIOJIb30BaHUE ATON (OPMYIIBI.

Bo-mepBbIX, Temmeparypa TeX MHKPOYYacTKOB, TJI€ HAaXOJATCS HACEKOMBIC, MOXKET
OTJIMYAThCI OT METEoposorndeckux usMepenuit Ha 10 m Oomee rpamycoB (Hampumep, Ha
MOBEPXHOCTH PACTCHUSA).

Bo-BTOpBIX, TeEMmepaTypa Tela HACEKOMOIO MOXET CYIIECTBEHHO OTJIMYaThCsl OT
TEMIIEpPaTypbl BO3JyXa U3-3a METa0OJIMYECKOTO TeIUla W JOMOJIHHUTEIHLHOTO HarpeBa Tela B
COJTHEYHBIX Jy4ax.

B-TpeTbux, eCTh OCHOBaHUS MPEIOJararth, 4To CpeaHssi cyMMa 3 (HEKTHBHBIX TeMIIepaTyp
pasnuyuHa JUIs TOMYJSAIMM TMPU HApAaCTaHHMHM €€ YWCICHHOCTH (Havajao BCIBIIIKA MacCOBOTO
pa3MHOKEHHs1) M TpU crane (kpu3uc). B mepBom ciiyuae pa3BuTHe HAET ObICTpee U Cymma
3¢ PEKTUBHBIX TEMIIEPATYP MOXKET OBITh MEHBIIIE.

B-dyeTBepThIX, B TpUpOJE TeMmIeparypa Bce Bpems MeHseTcs. Kak MOKa3bIBaoT
SKCIIEPUMEHTHI, BIUSHUE TaKMX MEPEMEHHBIX TeMIlepaTyp He CBOJIUTCS K MPOCTON CyMMaluu, a
MpENCTaBIseT CcOo0OW JOBOJMBHO CIIOKHOE aJalTallMOHHOE sBJICHHE. Bompoc o0 BIHSHUH
TEMIIEPATYPHBIX IIUKJIOB HA HACEKOMBIX MHTEPECEH HE TOJIbKO C HKOJIOIMUYECKOM TOUKH 3pEHUS, OH
OUYeHb BAXKEH VIS MPAKTUKH MACCOBOTO pa3BelleHUs HACEKOMBIX. [109TOMy OCTaHOBHMCS Ha HEM
HECKOJIbKO MOApOoOHEe.

CornacHo OOJBIIMHCTBY MyOIUKAIUN, CPOK PA3BUTHUS HACEKOMBIX 3aMETHO YKOPAYyUBAETCS
MpyU TIEPEMEHHON TeMIlepaType MO CPAaBHEHUIO C COOTBETCTBYIONIIEH CpeaHEH MOCTOSHHOU
temrnepatypoii. OmgHako 3(¢eKT SBHO 3aBUCUT OT BHJa Hacekomoro. Ecmm, Hampumep, y
TPUXOTpaMMBbI TIPH TIEPEMEHHON TeMIiepaType pa3BUTHE 3aMETHO YCKOpSETCs, TO Y Ipo30du,
Hao0OpOT, MPOUCXOIUT 3aMeiyieHne pa3BuTHs. [Ipu mepeMeHHO#l TemrepaType UMeeT MECTO He
TOJIBKO YCKOPEHUE Pa3BUTHS, HO MOXKET PE3KO YMEHBIIAThCS M CMEPTHOCTh, OCOOCHHO Ha CTaJHH
siina. PazBuTue HEKOTOPBIX KYKEJINI], BO3MOKHO TOJBKO MPH MEPEMEHHON Temmeparype. Y psaa
06abouek U KYKOB P MIEPEMEHHON TEMIIEPAType 3aMETHO BO3PACTACT IIJIOJJOBUTOCTb.

Bce atu ahdexThl 3aBUCAT TakkKe M OT MapaMeTPOB TEPMOPHUTMA: OT JUTMHBI "TEMIIEPaTypHOTO
IHS', OT pEe3KOCTM H3MEHEHMHM TeMIepaTypbl, OT YPOBHEH MAaKCUMaJIbHOM WU MHHMMAJIbHOU
temneparypbl. Ilo-Bugumomy, JKenmaTeslbHO, 4YTOOBI  W3MEHEHHUS  TEeMIeEpaTrypbl  ObUIH
MOCTETICHHBIMK, TPU  PE3KUX CMEHaX TEMIIepaTyp MOXET CYIIECTBEHHO CHU3HUTHCA
KHU3HECMIOCOOHOCTh HACEKOMBIX H3-3a TEMIIEpaTypHOIO IIOKa WJIM MX 3aJMIIaHUs B pe3yibTare
3aroTeBaHus CTEHOK cajka. CIIMITKOM BBHICOKHI BEPXHUN YPOBEHb TEMIIEPATyPhl MOXKET MPUBECTH
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K THOENU WM CTepUIHLHOCTH HACeKOMbIX. HWKHHII ypoBEHb TemImepaTyphl B IUKIE HE CTOJb
OTpaHUYEH U MOXKET OBITh BBIILIE WIIM HUXKE ITOPOra pa3BUTHS.

Bo03MOXHBI HECKOJIBKO MEXaHH3MOB, JIS)KAIUX B OCHOBE JICHCTBHUS MIEPEMEHHBIX TEMIIEPATYP.
Bo-niepBbIX, 0COOEHHOCTH BIHUSHHUS T[EPEMEHHBIX TEMIIEpaTyp MOXHO OOBICHATH TEM
(H.A.TI'opbitmnu), uto kpuBas (puc. 3), ONUCHIBAIONIAS 3aBHCUMOCTh CKOPOCTH Pa3BUTHS OT
TeMIIepaTypbl, UMEeT M3THOBl KaKk B HIDKHEH, Tak W BepxHeW uactu. Ecnm cpemHuil ypoBEeHB
MEPEeMEHHON TeMIepaTypbl HU)KE TOYKH Iepernda KPUBOM, TO Takas TMepeMeHHas TeMmIeparypa
JOJKHA YCKOPSITh pa3BUTHE, IOTOMY YTO CHHKEHHE TeMIIepaTypbl HUXKE CpeIHEH A BCero 1MKIIa
Majo 4TO U3MEHHUT B CKOPOCTH Pa3BUTHsI, a €€ TOBBIIICHHE MPHUBEAECT K PE3KOMY BO3PACTAHUIO
CKOpoCcTH pa3BuTHs. HaoOopoT, MpH BBICOKUX CpPEIHUX IEpeMEeHHas TemIepaTypa JJ0JDKHA
3aMeISITh Pa3BUTHE, TAK KaK HIDKHSAS — OyJIeT MomnaaaTh B 00JacTh Pe3KOr0 M3MEHEHUs (YHKIIHH,
a BBICOKasi — JIMOO0 MOYTH HE YBEIMYUT CKOPOCTh Pa3BUTHUSA, JIUOO €1l €€ YMEHbILNT.

Bo-BTOpBIX, YCKOpEeHHE Pa3BUTHUS TOJ BIMSHUEM MEPEMEHHON TeMIiepaTyphl, paBHO Kak U
YBEIUYCHUE KU3HECTIOCOOHOCTH, MOYKHO OOBSICHUTH OCOOCHHOCTSIMHU  (PU3MOIOTHUYECKON
aJlanTanyd OpraHM3Ma K H3MEHEHHUSM TeMmmeparypbl. [loBbIIeHHE TeMIepaTrypbl MPUBOAHUT K
pe3komy "Beriecky” MeTaboM3Ma, KOTOPBIM 3aTeM MOCTENEHHO CHIKACTCS 10 YPOBHS, TUITMYHOTO
JUISl JAHHOW BBICOKOM TEMITEPATYPHI.

4 Puc.3. CkopocTh pa3BUTHSI HACEKOMOTO NpPU TOCTOSHHOH H
nepeMeHHoi Temrepatype (IPOIODKUTENBHOCTH TEPMO— H
KpuoGhasbl OAUHAKOBBI U paBHbI 12 4) V— CKOPOCTH Pa3BUTHS,
t — temneparypa, t, — Temneparypa B TeueHUE KpHO(Dasbl,
t,, — Temmeparypa B Teuenme Tepmodassr, U, — cpemmss
Temmeparypa ukina, V, — CKOpPOCTb DPasBHTHA BO BpeMs
¥ e Kprodassl, V()H — CKOPOCTh Pa3BUTHS BO BpeMs TepMoQasbl,
[ o
: V. .. — CKOPOCTb Pa3BHTHs NpPH MOCTOSHHOI TeMmIepaType,
7 : paBHOW cpeAHell TemmepaType LHUKIa, Vnepm — peayibHas
;‘F"‘- : CKOPOCTh Pa3BUTHS TIPH IEPEMEHHON TeMIIepaType
necr, !
|
% . .
- R i | A ] A 1
t.
tﬂ. tcp. ttm.

[lonmxenue TteMmieparypbl, HaoOOpOT, NPUBOJUT K BPEMEHHOMY pE3KOMY CHIKEHHUIO
oOMeHa, KOTOpoe, OJHAKO, MEHBIIE MO aMIUIUTY/AE, YeM BCIIECK, U HE MOXKET €ro IMOJHOCTHIO
KOMIIEHCHUPOBaTh. TeM He MeHee BOMPOC O MEXaHW3ME BIMSHHS MEpPEeMEHHOW TemIepaTypbl Ha
HAaCEKOMBIX HE MOKET CUYUTATHCSI OKOHYATEJIbHO PEIICHHBIM.

3akaHuMBasi 0030p O BJIMSHHUU TEMIIEPATypbl Ha pa3BUTHE HACEKOMBIX, OTMETHUM, YTO C
MOBBIIICHUEM TEMIIEPATYPhl MOXKET YMEHBIIATHCS YHCIO JTUHEK, U, COOTBETCTBEHHO, THYMHOYHBIX
BO3PacTOB.

Bnuanue memnepamypul na Mopghonozuro u OKpacKy

YacTo oTMewaercsl, YTO TOBBINICHHE TEMIIEPATypbl MPUBOIUT K YMEHBIICHHUIO Pa3MepoB
UMaro. OTO SBJIECHHUE MOXKET GBITB CBsA3aHO C OTCTaBaHHEM HAaKOIIJICHUA 6I/IOMaCCBI oT
Metamopdo3a. OT Temreparyphl 3aBUCHT TaKXKe YacTOTA MOSIBIICHUS T€X WX UHBIX (GOpM OIHOTO U
TOTO k€ BUJa. JIeToM MOKHO HailTH B€ ()OPMBI KIIOMTOB—BOJOMEPOK: KOPOTKOKPHLUIBIE, KOTOPHIE HE
CTIIOCOOHBI K MHTPAIUSM, ¥ aKTHBHO MUTPHPYIOIIUE JITMHHOKPBUIbIE. HU3kue TeMmepatypsl, Ipu
KOTOPLIX AJIUTCIIBHO COXPAHAIOTCA MCIIKUC BOAOCMEI, CHOCO6CTBYIOT MOABJICHUIO KOPOTKOKPBIIIBIX
BosioMepok. HaoGopoT, B jkapy, KOrza 3TH BPEMEHHBIC BOJOEMBI OJIUH 3a APYTHM MEPECHIXAfoT,
no4yT BCC BOAOMCPKH OKAa3bIBAOTCA MIIMHHOKPBUIBIMHU U CBO60,Z[HO NnepeiicTaroT B TIOHUCKE
0JIarOMPUSITHBIX OMOTOTIOB.
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Oxpacka MHOTMX Hace€KOMBIX B TOW WJIM MHON Mepe olpeaensercss TemmepaTypoi. Tak,
[IMPOKO UCIOJIb3yeMbIe B OMOJOIMUCSCKON 3alliTe pacTeHui ochi—Opakonuabl Bracon hebetoSay.
Py HU3KUX TEeMIlepaTypax TEMHBbIC, MOYTH HYEpHBbIC, a MPU BBICOKHX — SIPKO KEITOTO IIBETA.
Buemne »Tu TemnepaTypHble (GOpMBI HACTOJIBKO OTIMYAIOTCS APYT OT APYra, YTO BIOJHE MOTYT
OBITH IPUHATHI 32 pa3HbIe BULL. [IpaBaa, Mexay STUMH KpailHUMU (hOpMaMH 4acTO BCTPEUAIOTCS U
Nepexo/iHbIe, 00J1aAaoIIre TEMHBIMU I THAMH Pa3HbIX Pa3MEpPOB.

JIOBOJIBHO pacmpoCTpaHEHBI [IBETOBBIC BApUAINH, BBI3bIBAEMbIC TEMIIEpaTypor, y 0abouek.
Pan uHTEepecHBIX SKCHEPUMEHTOB C HHMHU IPOBENl B Hayaje HaIIero CTOJETHs IIBEHIapCKuii
srromotior M.IlItaungycc (1911).C nomoripio HarpeBa WM OXJaXACHHUS OH, pa3BoJs 0abodYekK,
noriMaHHbIX B llIBeliapuu, CMOT MOJYYUTh TPAKTHUYECKHA BCE LBETOBBIE BapHalliK, CBOMCTBEHHbBIC
3TOMY BHJY B TIpefenax oT Ankupa wiu [[anecTUHBI 10 MONSIPHBIX PaHOHOB WIIM BBICOKOTOPHIA
Anbn. Tak, y 6a004Kku TpaypHUIIBI TOBBIIIEHUE TEMIIEpaTyphl BCEr/la MPUBOIMIO K YMEHbBILIEHUIO
roayOBIX TSATEH Ha KPBUIbSX, PACIIUPEHUIO XKEJITOM KPaeBOW MOJOCH U TOBBIIICHHIO SIPKOCTH H
KOHTPACTHOCTH pucyHKa. [IpukiagpiBas K OJJHOW CTOPOHE KYKOJIKHU IIJIAHT C XOJOAHOW MPOTOYHOU
BOJIOM, STOT SHTOMOJIOT TIOTy4ai 6a004eK, OTHO KPbUTO KOTOPBIX 110 OKpPacKe MOXOAMIIO Ha I0KHYIO
dhopmy, a Ipyroe —Ha CEBEPHYIO.

TemmepaTypHbIe BapHallMK ONMKUCAHBI HE TOJBKO Y UMaro HaCeKOMbIX. Hampumep, TyceHUITbI
CTapIIUX BO3PAcTOB KamycTHOM coBku Mamestra brassicaé. cranopsitcs 6osee TEMHBIMH TIPH
Hu3Koii Temneparype (D.Goulson, 1994).

Tepmonpegpepenoym

Jlns  ompenescHUs TMPEANOYUTACMOM HACEKOMBIMH TEMIIEPATyphl TMPEIJIOKEHO MHOTO
Pa3IMYHBIX TPHUOOPOB, CYTh KOHCTPYKIIUU KOTOPBIX CBOJMTCS K OJTHOMY: HarpPEBAaHUIO OJJHON YacTH
KaMepbl U OXJIAKACHUIO IPYTrOi — MPOTHUBOIMOJIOKHOM, T.€. K CO3JaHUI0 TepMorpanueHTa. Camas
pocTass KOHCTPYKIHMSI TaKOro MpuOopa — JJIMHHBIA SIIMK C JHOM, CHEIaHHBIM M3 TOJICTOU
IUTACTUHBI XOPOIIO MPOBOJAIICTO TEIUIO MaTepuaia, Hampumep u3 JaTyHH. C OJHOTO KOHIIA
TUTACTUHY HArpeBarOT C MOMOIIBIO AJIEKTPHUYECKOW JIAMIBI, a C JPYToro OXJaKAarT JbaoM. C
OOKOBOUW CTOPOHBI B SIIIUK BCTABISAIOT TEPMOMETPHI, KACAIOIIUECs JHA, WK )K€, YTO JIydllle, K THY
MPUKICHBAIOT  TEPMOMAaphl  JIMOO TEPMOCONPOTUBIICHHS, MO3BOJSIONIAE KOHTPOJIUPOBATH
TEPMOTPAIUCHT.

Takoli npubop wWMeeT psa CYyIMIECTBEHHBIX HEIOCTaTKOB. I[lpm OoJblmioM KOHTpacTe
TEMIIEpaTyp B €ro OXJIaXJaeMOM KOHIIC KOHJCHCHUPYETCS KamelbHas Biara. JTOTO MOXHO
n30eKaTh, WIM yMEHbBINAS TEMIEPATypHBI KOHTPACT, WJIM CHMXKAasi BJIAKHOCTh BO3IyXa BO Bce
kamepe. MHorma kamepy [elalOT W3 MaTepualia, IMOTJIONIAMONIEro BIIary, HalpuMep W3 THIIca.
Kpome Toro, mHOT1a HaceKOMBIE CKAITMBAIOTCS B yTilaX MpruOopa, OCOOCHHO B XOJIOMHOW 30HE, T/Ie
Y OLEMIEHEBAIOT. DTOTO HE MPOUCXOIUT, €CIIA MPUMEHSTh KPYTIIYIO WU KOJBIIE0Opa3HyI0 KaMmepy.
Haxonel, MHOTHE HAcEKOMBIC pACIIONArarl0TCs Ha CTEHKAaX WM KpBIIIKE Kamepsl, 9To TpeOyeT
0c000ro KOHTPOJIS 32 TEMIIEPATypOi 3TUX yacTeil mpudopa.

[To pacmipeneneHnI0 HACEKOMBIX B Kamepe CyasT 00 ux tepmonpedepenayme. OroBopum, uto
no00HBIC JTaHHBIE MHTEPIPETUPOBaTh HEe Tak Jierko. C OJHOW CTOPOHBI, TPYJAHO HAa3BaTh
€CTECTBEHHBIM ITOBEICHUE HACEKOMOTO, HAXOMSAIIETOCs B TaKOW Kamepe, ¢ JAPYrod — CKOIICHHE
HACEKOMBIX B ONPECICHHON YacTH KaMepbl MOKET ObITh CBSI3aHO C YMCHBIIICHHUEM MOBUKHOCTU
NIpH JTaHHOW TeMIIepaType, a He C e MPEANOoYTeHHEeM. Takoe TOPMOKEHHE aKTHBHOCTH BO3MOKHO
KaKk B 30HC HM3KHX TEMIIEpPAaTyp, TaK U B 30HE BBICOKMX. TeM HE MeHee psij JaHHBIX IO
TepMornpedepeHayMy XOPOIIIO COOTBETCTBYET 3Kooruu 00bekToB (b.3. Kaydman, 1995).

Tak, sxuByIMe Ha CHery Oeckpbuibie Komapel ChioneamnpeamnoyntaroT HHTEPBAI TEMIIEPATyP
0...—60°C. HekoTopsbie memepHble HOTOXBOCTKH CKAaIUTMBAIOTCS B 30HE C TOW K€ TeMIIEpaTypoi,
KOTOpast uMeeT MecTo B meriepax (+6...+15°C). ObuTaroiue B Jiecax BHJIbI IIETHHOXBOCTOK Poja
Machilis umeror ontumym Hmwke +17° C, a cuHaHTpomHbIe Lepisma mpeamodynTaoT 30HY
+15...+20°C. Hacexompble, aKTUBHBIE JIETOM, BCET/1a PEANOYUTAIOT O0JIee BEICOKYIO TEMIIEPaTypy,
yem Becennne wian oceHaue (T.E. Poccommmo, JIB. Pwibamo, 1994). Ilpeamountacmas
TeMIIepaTypa HECKOJIbKO YBEIIMYMBAETCS C BO3PACTOM UMAro.
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WutepecHo, uro TepmorpedepeHayM MOUTH HE CBsi3aH ¢ apeajoM Buaa. Hacexkomble kak
CEBEPHOTO, TaK U F0XKHOTO MTPOUCXOKICHUS MOTYT MPEANOYUTATh OJHY U Ty ke Temneparypy (A.b.
babenko, 1993).310 moaTBEepKAAaET 3aKOH BHIPAaBHUBAHUSI CPEJIbI, COTTIACHO KOTOPOMY HaCEKOMBIC
WIIyT B JIO0OM reorpaduyeckoil 30HE MHUKPOYYACTKH C HaumOoJyiee MOIXOMAIIMM [JIi HUX
MUKPOKJIHMATOM.

Tepmonpedepenaym Mensiercsi, mogoOHO (oronpedepeHaymy, B TedeHHEe CyTOK. Kak
MPaBUJIO, HACEKOMBIE, HE3aBHUCUMO OT 00pa3a MX XHM3HH, JHEM MPEANOYUTAIOT Oosiee BBICOKYIO
TeMIeparypy, 4YeM Houblo. Takwe wu3MeHeHHs TepMmonpedepeHayMa OBUTH OTMEUYEHBI Yy
TPUXOTPaMMBbI, psAa KYKOB M HEKOTOPBIX JApPYruX HaceKoMbIXx. CyTOYHble HW3MEHEHHS
TepMornpedepeHayMa He 00s3aTelbHO CBSI3aHBI C CYTOYHBIMH MHUTpanusMd. Tak, y BOJHBIX
auUuHOK KoMapoB Culicidag kpyriiocyTo4HO HaXOMASIIMXCS B OJHOW U TOM )K€ 4acTH BOJOEMa y
MOBEPXHOCTH BOJIBI, IPEANIOYNTACMasi TEMIIEpATypa THEM BBIIIE, YeM HOYBIO M yTpoM. MHTepecHo,
yro auyrHKA ChiroONnOMUSHOYRI0 MOAHUMAIOTCS U3 XOJIOJHOTO MPHIOHHOTO Miia B 00Jiee TeIlIble
MOBEPXHOCTHBIEC CIIOM BOABI. [loaTOMYy pUTM HX TepMmomnpedepeHayMa oOpaTeH MpeabIAyIleMy U
JHEM OHH MPEANIOYUTAIOT Oojiee HU3KKHe TeMneparypsl, yeMm Houbto (B.3.Kaypman, 1980, 1983).

4. BJIAJ/KHOCTD
Oowan xapakmepucmuka gpakmopa u e2o uzmepenue

Ha npakTrke 0OBIYHO OMPENENSAIOT He aOCOMIOTHYIO BIAKHOCTbD, T.€. KOJHYECTBO BOJSHOIO
napa, cogepskamerocs B 1 M° Bo3ayxa, a OTHOCHTENIBHYIO, TIPEACTABIAIONTYIO COO0H COOTHOIIEHHE
peabHO UMerolIel MecTo abcomoTHOI BraxHocTH (R .. ) 1 MakcumanbsHO Bo3MoxkHOH (R . ) mpu

JAHHOW Temneparype:

R,. = R 100%.

OTH
Makc

Wuorga ucnonbp3yloT Kak Mapamerp BIQXKHOCTH JePUIIUT HACBIIIEHHs BO3/yXa BJaroi, T.e.
Pa3HOCTh MAKCHUMAIILHOM U a0COTIOTHOM BIAYKHOCTH:

d= R, R

BraxxHocTh yare Bcero m3MepsitoT IMCUXPOMETPOM. DTOT MPUOOp MpECTaBIseT coO0O0i aBa
TEPMOMETpa, MPUYEM pe3epByap OJHOTO M3 HUX OOEpHYT YBIAKHIEMOU marepueil. B pesynbrare
WCIIapEHUsl BJIArM TEMIIepaTypa 3TOr0 TEPMOMETPA OKa3bIBACTCA HIXKE TEMIEPATypbl BO3ayXa.
CpaBHuBasi IIOKa3aTelIM CyXOro M BJIAXXHOIO TEPMOMETPOB, MOYKHO C IIOMOILIBIO CIELHATbHON
HOMOTPaMMBbI OIPEAEIUTh OTHOCUTENBHYIO BJIAXXHOCTh BO3AyXa. [IpHMEHSIOTCS NCHUXPOMETPHI
JIBYX TUIIOB: CTallHOHAPHBIN MICUXPOMETP ABrycTa U MpeIHa3HAUYCHHBIN IS TOJIEBBIX HAOIOCHHIA
ncuxpoMerp Accmana. [lcuxpomerp ABrycra mmMeer €MKOCTh C AUCTWIJIMPOBAHHOW BOJOH, B
KOTOpPOM TOCTOSIHHO CMa4HMBaeTCsi KOHEIl KycOouka OaTHCTOBOM MaTepuH, OOBEpPTHIBAIOIIECTO
pe3epByap OJIHOTO U3 TEPMOMETPOB. Bosa U3 eMKOCTH MOJHUMAETCS 0 MaTEPHH, KaK 1Mo (GUTHIIIO.
Takue ncuxpomMeTpsl 0OBIYHO MCTIONB3YIOTCS B 1a00paTOpHSX, OpaHKepesX, My3esX.

[Icuxpomerp AccMaHa, B OTIMYHME OT MPEABIAYILIETO, UMEET METANIMYECKYIO H3O0JISALMIO,
3aIMIIAIONIYI0 TEPMOMETPBl OT HarpeBa B COJHEYHBIX Jy4daX, a TaKKe OT MEXaHUYECKUX
noBpexaeHuii. YToObl TepMOMETpHI, 3aKJIIOYEHHBIE B MeETAJUIMYECKHEe TpPYOKH, 00yBauCh
Hapy>XHBIM BO3yXOM, B 3TOM NIpUOOpE MpeIyCMOTPEH NMPUHYAUTENbHBIH MPOIYB C MOMOILIBIO
BEHTWJIATOPA, BpaAlla€MOro € IOMOIIBIO MPYKMHHOro MexaHus3ma. [losTomy mnepen KakapiM
WCTOJIb30BAHUEM JaHHBIM NpUOOp HEo0X0oAMMO “3aBOAMTH", MOJOOHO JETCKOM HUIpyIIKe. DTOT
MpuOOp HE HMMEET E€MKOCTH C TIOCTOSHHO COJEpIKaIleiicss B HEH IUCTUIUIMPOBAHHOW BOJOW M
MaTEPHUIO "BIAXKHOTO" TEPMOMETpA MEPEl U3MEPEHUEM HYKHO KaXKIbII pa3 CMauuBaTh.

[lcuxpomeTphl MPUTOAHBI TOJBKO ISl U3MEPEHHUS BIAXKHOCTH OOJBIIMX 0OBEMOB BO3AYyXa.
JUisi KOHTPOJS 32 BJIAXHOCTHIO BO3JIyXa B HEOOJBIINUX SKCIEPUMEHTAIBHBIX KaMmepax 4YacTo
HCIIOJB3YIOT TUTPOMETPHI, IPUHLUIT AEUCTBUS KOTOPBIX OCHOBaH HA U3MEHEHUH HATSKEHUS JIETKO
MOTJIOIIAIONIETO BJIATYy BOJOCKA. OJTH MNpHOOpPHl MEHEe TOYHBI, YeM THcuxXpomerpsl. s
JUCTAHLIMOHHBIX € W3MEPEHUN BJIAXXHOCTH, HAIpUMEp B HOpPE WM NOJ KOpPOHW JepeBa,
1esecoobpa3Ho  MCIONB30BaTh  rurpocomnportuBieHus. Ilpu  orcyrerBum  (haOpuuHbIX
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TUTPOCONIPOTHBIICHUH MX MOYKHO HM3TOTOBHTH CaMOCTOATENBHO. [t 3TOro OepyT CKpydeHHBIH U3
OOBIKHOBEHHOM Bathl KryT miuHOW B 5-10 m tommmuou 0,5 — 1lcm um morpyxaroT ero B
HACBHIIIEHHBIA PacTBOP MOBapEeHHON COJM, a 3aT€M TIIATENbHO BHICYMIMBAIOT. Kpucramisl conu
XOpOILO MOIJIOMIAIOT BJIAry U3 BO3/lyXa, U, COOTBETCTBEHHO, AIEKTPUUYECKOE COMIPOTUBIICHHUE KIyTa
OyzleT MEHATbCA MPOMOPIHOHAIBLHO BIAXKHOCTH BO3AyXa. Takoe THUIPOCONPOTHBICHHE OYEHBb
WHEPTHO, MIOATOMY TpeOyeTcs He MeHee 2—34 JIJIsl OTPe/ICTICHUS BIAKHOCTH.

Ilepen ymorpeGiieHHEM THUTPOCOIPOTUBICHUS €r0 HEOOXOAMMO TpaIyHupoOBaTh C MOMOILBIO
MICUXPOMETpA WJIK TUTPOMETPA.

Jlnst mpuOIU3NTENbHON OLIEHKH BJIAKHOCTH TaKXKe MCIONB3YIOT KYCOUYKH (DMIBTPOBAIBHOM
OyMmaru, TpONMHUTAHHOW pPAcTBOpaMM XJIOpHIA KOOalbTa WM THOIMaHaTa KobambTa. B cyxom
BO3/yXe 3Ta Oymara CHHEro IIBETa, a BO BIAXHOM — KpacHasi. BiIaXHOCTh BO3yXa OMpEeAesIoT 10
3apaHee COCTABICHHOM IIBETOBOM IIKaJE.

BrnaxxHocTh BO3yxa — BaXHEUIIMNA (aKTOp, KOTOPBINA BCEr1a HEOOXOIUMO KOHTPOJIUPOBATH.
B naGoparopuu, HE HMEIOIIEH CHEIUATBHBIX YCTPOWCTB, BIAXHOCTh BO3JyXa HE OCTACTCS
CTaOWJIbHOM, a MEHsSeTCs B 3aBUCHMOCTH OT MOrofbl. JItoOble SKCIEPUMEHTHl C HACEKOMBIMHU
JIOJDKHBI TIPOBOJIUTHCSI TIPU CTPOTO OIPEACIICHHOW BJIAXHOCTH Bo3ayxa. [Ipocreimmii crmocoo
CO3JaHusl YCTOMYMBOM BJIQXKHOCTH B OTHOCHUTEIIBHO TI'E€PMETUYHON KaMepe WIM TepMOCTaTe
MMOMECTUTh B HHMX KIOBETY WJIM JPYTOM COCYIl C KOHLUEHTPUPOBAHHBIM PAaCTBOPOM TOM WM WHOU
comu. Cocyn JOKeH OBITh TakoB, YTOOBI 00ECHEUYUTh MAKCHUMAaJIbHO OOJBIIYI0 MOBEPXHOCTH
pacTtBopa, HanuToro B Hero. [[is co3ganust Gojee paBHOMEPHOW BIAKHOCTH B KaMepe MOXKHO
IPUMEHSATh HEOONBIIONH BEHTWIATOP, HO HEOOXOAUMO YOeAUThCS B TOM, UYTO €ro paboTa HHKaK HE
OTpa)kaeTcsl Ha MOBEJCHUH MOOMBITHBIX HACEKOMBIX.

VYpoBeHb C€O31aBa€MOM  BIIAXKHOCTU ONPENENSIETCd XUMUYECKUM COCTaBOM COJIU U
temrneparypoi. Tak, xymopua Hatpus npu Temneparype 15° cozmaer Bnaxknocts 78,3%,mpu 20° —
76,5% ,npu 25° — 75,9% ppu 30° —75,5% Dpykroselii caxap (neBynesa) u npu 20°, u npu 25°
co3naet 55%-—+0 BraxxHocTh. Kapbonar kanus o6ecnieunBaet npu 20° — 44%mnaxxHocTy, a mpu 25°
— 43%. [Ipu Tex >xe Temmeparypax XJjopua Maraus cosznaer 35 m 33% BnaxsHocTH. bomee
nopoOHYI0 TabNIHIly, MOKa3bIBAIOLIYIO BIIAXXHOCTH BO3[yXa HAaJl MEPECHIIEHHBIMU PAacTBOPAMHU
MOKHO Haiitu B kuure 1.B.Koxanunkosa (1961).

Bnusanue enaxcnocmu Ha HaceKomvix

CkopocTh ucnapeHusi Bjlaru HacEKOMBIM 3aBUCHUT OT €€ COJAEp’KaHUs B BO3AYLIHOH Cpene.
UYem Ooubllie BIaXKHOCTh BO3/yXa, TEM JIOJIbIIIE COXpaHsETCs Bilara B Tese HacekoMoro. Kak yxke
OTMEYaIOCh, MaJIeHbKUE pa3Mephl Tejla HACEKOMOTO M, COOTBETCTBEHHO, OTHOCHUTEIHHO OOJbIIIast
€ro MOBEPXHOCTh — TEOpETHYECKas MPEINOoChUIKa JUIsl OBICTPOro BbichixaHHs. OAHAKO BIHSHUE
BJIQ)KHOCTH Ha XU3Hb HACEKOMOI'O 4acTO HE CTOJIb OYEBUAHO, KAaK BIUSHUE TEMIEPATYpbl WIH
cBeTa. OOBIYHO IS HACEKOMOTO OKa3bIBAIOTCS HEOJIAroNpHUATHBIMU KaK CIUIIKOM HHU3Kasl, TaK U
CIIMIIKOM BBICOKAasl BJIQXKHOCTb, NMpHYeM 3(PPEKT BIAKHOCTH ONPEACICHHBIM 00pa3oM CBs3aH C
TemnepaTypoid. CMEpTHOCTb NMPU HU3KOW BIIAJKHOCTH OINPEIESAETCS BBICBIXAaHUEM, TPU BBHICOKOW —
MIPEX/Ie BCEro SHTOMOIATOTeHHBIMH TpruOamMu. J{j1st onrcaHusi COBMECTHOTO BIMSIHUS BIIQXKHOCTU U
TEMIIEPATYPbl UCTIONB3YIOT TaK Ha3bIBAEMbIE TEPMOTHIPOTpaMMBbl (puc. 4).

HacekoMoe He cTpajgaeT OT HU3KOM BIIQXKHOCTH, €CIIM MMEET BO3MOXKHOCTH B JII00OE BpeMs
HAXOJUTh BOAY Ul MUThA, KaK, HAaIpUMep, oouTarenan Oepera Kakoro—inbo MOCTOSHHOTO BOJIOEMA.
To ke MOXHO CKa3aTb O pPACTUTENBHOSAHBIX KIIOMAX, LUKANaX, TIAX W JIPYIrMX HACEKOMBIX,
o0aarmux X000TKOM, ¢ TOMOIIIbIO KOTOPOTO OHHU MPOKAJIBIBAIOT TKAHW PACTEHHS U MOTJIOIIAIOT
UX COK.

[Ipu xaxke HaceKoMble MOTYT KOMIEHCHPOBATh HEAOCTATOK BOJBI, TIOeasl JH00bIE BIIaXKHbIE
cyoctparbl. M3BecTHO, Hampumep, UYTO MUTPHPYIOLIAs capaHya CIIOCOOHA CHECTh BIAXKHBIC
MIPOCTHIHM, BBIBEIIEHHBbIE i mpocymku. [Ipu HemocTaTke Biaru MHOTHE JOETPUTO(GAru MOTYT
CYLIECTBEHHO IIOBPEXAATh COUHbIE YACTH PACTEHM.
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Puc.4. XKusnecrnocoGHOCTs KYKOJOK S0JOHHOM Iwiomokopku Laspeyresia pomonelld. B 3aBucumMocTH OT

Temmeparyps! 1 BiaxkHoctH (mo B.1endopay u3 B.B.Sxonrosa, 1969)
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Hano ckasare, 9T0 HaceKOMbIE MPHUCIOCOOICHBI K COXPAHEHHUIO BJIAard HACTOJBKO XOPOIIO,
YTO MPAKTHYECKU HE TPOCICIKUBACTCS OXKHUAaeMash oOpaTHas CBSI3b MEKAY pa3MepaMu Tela U
norepssmu Biaard. M.C.I'misipoB (1949) pasnuuan Tpu THIAa TPUCTIOCOOTICHUI HACEKOMBIX K
COXpaHEHHIO BJIaru: MopQooruueckue, GU3NOIOTHIECKUE H FKOJIOTO-TTOBEICHUECKHE.

K uucny mopdonorudeckux MmpucmocoOICHUI OTHOCHTCS TMPEXKIE BCEro SMUKYTHKyla —
ruaApooOHBIE BOCKOMOMOOHBIE CJIOM HAa TOBEPXHOCTH IOKPOBOB. ONUKYTHKYJa OOBIYHO
MOBPEXJACTCS B TEUEHUE KHM3HM HACEKOMOIO, IO3TOMY HMaro C BO3PAacTOM IOCTEIEHHO
YMEHBIIAIOT CIIOCOOHOCTh COXPAHATH BIAry. biaromapst SMKyTHKYJE TIOTEPU BIIATA Y HACEKOMBIX
MPOUCXOJIST TMPAKTUYSCKU TOJNBKO TpH AblXxaHuu. He ciaydailHO, 94TO y MHOTHX CYXOIYTHBIX
HACEKOMBIX JIbIXaIbl[a CHAOXEHBI CIEIMATbHBIM 3aMBIKAIONIMM ammapatoM. Y BOJIHBIX XK€ U
MMOYBEHHBIX HACEKOMBIX MOP(OIOTUYECKUE MPHUCIIOCOOICHUS I YACpKaHUS BIArd, 3a PEIKUMHU
UCKJTFOUYECHUSIMH, OTCYTCTBYIOT.

K ducny ¢usnonornyeckux MpUCIIOCOOTICHUN OTHOCATCS CBSI3bIBAaHHE BOJBI KOJUIOMIAMU, a
TaK)Ke MOTJIONICHUE BJIark U3 MOYBBI U aXKe U3 Bo3ayxa. Tak, KOKCaJIbHbIC MEIIOYKH (ITY3bIPHKH) Y
IIETUHOXBOCTOK M HEKOTOPBIX JIPYTUX UIEHHUCTOHOTMX HEMOCPEICTBEHHO IOTJIOUIAI0T BOLY W3
BJI&KHOTO cyOcTpaTa. BecackiBaHWE BOIBI MOKET MPOUCXOUTH Yepe3 MOKPOBHI Tella, KaK ATO UMEET
MECTO Yy JIMYMHOK KYKOB—IIIETKYHOB. MIMEIOTCSl CBEIEHUS O CIIOCOOHOCTH HEKOTOPBIX HACEKOMBIX
MOTJIONIATH BJIATY M3 BO3/IyXa Ja)e MPHU OTHOCUTEIBHOU BlIaXHOCTH 82 %.

CylIecTBeHHYIO pOJIb B KHU3HU psija HACEKOMBIX UTPAET TaK Ha3biBacMas MeTabomMyecKas
BoJa, oOpasyromiasics TpPU OKUCICHUH PA3JIMYHBIX OPTraHMYECKHX BEIIECTB, OCOOCHHO IHPOB.
MeTabonmu3mM MOXKET OBITh EIUHCTBEHHBIM HCTOYHUKOM BOJABI JJII HEKOTOPBIX OOWTaTenei
NYCThIHU ()KyKOB—YEPHOTEJIOK, MUTAIOIIUXCS CYXUMH OCTAaTKaMHU PAcTEHHI), a TakKe oOUTaTelnei
CYXUX CyOCTpaToOB XKMBOTHOT'O IPOUCXOXKAEHHS (KyKOB—KOXKeeqoB u Mouieit). HeoOxomumoe s
ATOTO TIOBBINICHHE WHTCHCUBHOCTH OKHCIHMTEIBHBIX MPOIECCOB Tpedyer Ooiee aKTUBHOTO
IBIXaHUS, YTO BIJIEYET 3a COOOW MOMONHUTENbHYIO TOoTepio Boabl. OpHAaKO, KaKk OTMEYaer
M.C.T'uisipoB(1970), iud hy3ust mapoB BOBI TPOUCXOAUT MeIeHHEee Tuddy3un ra30B.

Hpyroit TN (PU3NOIOTUYECKUX aNalTallil — 3TO CIIOCOOHOCTH IMEPEHOCUTH BHICHIXAHHE.
OOBIYHO HACEKOMBIC MaJOyCTOWYHMBBI K HeMy. Tak, JTHYMHKH HEKOTOPBIX JKYKOB U TYCEHUIIBI
0abouek mOrudaroT, KOrjaa coiepKaHue BOABI B UX TeJe MagaeT oT mpumMepHo /5% B HOpMe 10
60%.Ho mMYrHKN HEKOTOPHIX KOMapOB—IEPTYHOB, )KUBYIIHE B MEIKUX U OBICTPO MEPECHIXAFOIINX
JyXax Ha CKajax, COXPAHSIOT B BBICYIIEHHOM COCTOSHUHM He Oosee 3% BOJBI OT Macchl Teia U
OCTAIOTCS TIPU ATOM XUBBIMHU B TakoMm cyxoM Buje 10 10 net! Brickixanue gake HeOOXOAUMO IS
HOPMAJILHOTO PA3BUTHUS SUI KOMapoB pojia AedeSKOTOpbIe OTKIIaIbIBAIOT SHIla HA KPast JIyK.

DKOJIOTO—ITOBEICHUECKUE TPUCTIOCOOICHUSI CBOIATCS K AKTUBHBIM MUTpalusM B Oojee
VBJIIQKHEHHBIC YYAaCTKH B CyXO€ BpeMs ToJa, K CKOIUICHUSM TOYBEHHBIX HACEKOMBIX Ha YPOBHE
MOYBEHHOTO TOPU30HTA, COJICPIKAIIET0 MAKCHMYM BIIATH.

JIns onpesienieHust MpeAIoYnuTaeMOl BIAXKHOCTH (eueponpegeperndyma) UCTONB3YIOT KaMepHl,
B KOTOPBIX CO3JAIOT TPAJUCHT BIAKHOCTH C TIOMOIIBIO PACTBOPOB pa3iIMUHBIX coneld. Han
pacTBOpaMH HATATHBAIOT TOHKYIO Ta30BYIO CETKYy, MO KOTOPOW MEpeMEeNIaroTCs HaCcEeKOMBIE.
PesynbTaThl 3THX SKCHEPUMEHTOB TaK K€ CIOKHO WHTEPIPETHPOBATH, KAaK U MPH ONPEACICHHU
tepmonpedepenayma.  Hacekomble  IpeAmOYMTAOT  30HBI  C  BIAQXHOCTBIO, Hauboiee
COOTBETCTBYIOIIIEH MecTaM WX oOuTaHus. MHTEpecHO, YTO y HOYHBIX M CyMEpEUHBIX BHJIOB,
HaXOJSIIMXCS JHEM B YBIQKHEHHBIX YKPBITUAX, MAKCUMAIbHOE CTPEMJICHHE K BIQKHOCTH
HaOJI0aeTCs B THEBHOE BpEMSI.

B menoMm Hacexkomble Bce K€ JOBOJIBHO YYBCTBHTEIBHBI K YPOBHIO BIQXKHOCTH BO3AYyXa.
OTMevaercst 4eTKasi CBSI3b MEKAY YPOBHEM ITOJABM)KHOCTH MHOTHMX HACEKOMBIX M ATHM (DaKTOPOM.
AKTHBHOCTh M CKOPOCTHh TMEPEIBMKEHUS MaKCHUMAJIbHBI TPU OIMPEACICHHOM IS KaKIOro BUAA
YPOBHE BII&XHOCTH, IMPHYEM OOBIYHO 0O0Jee pe3KO BBIpAKEHA OTPHIATENbHAS POJIb HHU3KOH
BIaXHOCTH. Tak, B cpeqHell mosoce BIaXXHOCTh BO3AyXa NpH ee cpeaHeM ypoBHe Beime 50%
MPAaKTHYECKH HE OTPa)kaeTCsl Ha KOJIMYECTBE HACEKOMBIX, NMPWIICTAIONINX Ha CBET. B 30He xe
IyCTBIHb B JIETHEE BpeMs ee cpenHuil ypoBeHb He npesbimaeT 20 — 30%u uMeHHO OHa sIBIseTCs
pemaromuM  GakTopoM. OCOOCHHO YYBCTBUTEIBHBI K HH3KOW BIIQKHOCTH JKYKH, HECKOJBKO
MeHbI1Ie —6a0ouku. CapaHUOBBIC KE MOYTH HE PearupyroT Ha BIAKHOCTh BO3/IyXa.
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Ecny Koaum4ecTBO NPUIIETAIOIIMX HA CBET HACEKOMBIX MOJKET 3aBUCETh OT BIIAXKHOCTHU
BO31lyXa, TO BpeMs HX IPUIIETAa KOHTPOJIUPYETCS MOYTH BCEra TOJBKO OCBEIIEHHOCTBIO. OHaKo
3Ta TUMHMYHAS U TeorpapuuecKoi MOMysSIUN CBA3b aKTUBHOCTU C OCBEIICHHOCTHIO MEHSETCS B
3aBHCHMOCTH OT CPEIHEr0 ypOBHS BIa)XHOCTH BO3AyXa B perroHe. Tak, JIET Ha CBET MEJIKHUX XKYKOB
BO BJIAKHON 30He UepHOMOpckoro mobepexbs KaBkasa HaumHaeTCss MU BBICOKON €CTECTBEHHOU
OCBEILEHHOCTH, IMOPSAJIKA COTEH JIOKCOB, a B TypKMEHHH — 3HAYUTENIBHO IO3XKE B CyMepku. B
MOCTeTHEM CIIy4ae JKyKM Kak Obl JOXHJIAIOTCS BEUYEPHETO IMOBBIIICHUS BIAXHOCTH. ITO
CIPaBEIIMBO AAXKE I ’KYKOB OJJHOI'O M TOTO € BUJIa, OOUTAIOIINX B 000MX PErHOHAX.

5. OCAJIKHM

Jlo>xa1, 0OCOOCHHO CHIIBHBIE, MOTYT IIPUBOIUTH K THOETIN HEKOTOPBIX HACEKOMBIX. Tak, JIMBHA
CMBIBAIOT C PAacTEHHH 3HAYMTEIbHYIO YacTh Tiei. Kpome Toro, Bo Bpems HOXIS M MOCIE HEro
PE3KO BO3pacTaeT BO3MOXHOCTH NPHUJIMIIAHUS HACEKOMBIX K MOKPOH TOBEPXHOCTH OKPYKAIOIINX
MPEIMETOB.

Jlo’KIb OTHOCHTEIIFHO MAJIO BJIMSICT HAa aKTUBHOCTH HAaCEKOMBIX. JTO OCOOEHHO 3aMETHO,
ecnu HaOmojaTh JeT KpynmHbIX Oabodek Ha cBeT. CHIDKEHHE AaKTUBHOCTH MHOTHX JHEBHBIX
HACEKOMBIX BO BpeMs JOX[I OOBICHSETCS, CKOpee, yMEHBIICHHEM OCBemeHHOCTH. OHaKo, mo—
BUIMMOMY, JOXIb MOXET W HEMOCPEACTBEHHO TIOAABIATh AKTUBHOCTH OCOOCHHO MEJIKHX
HACEKOMBIX.

KonnyectBo o0casikoB — TakkKe BaKHEWIIass XapaKTepUCTHKAa KIMMara MECTHOCTH, OT
KOTOPOTO 3aBHUCHT DPACTUTENBHBIM ITOKPOB, a CIEI0BaTeIbHO, W (OPMHUPOBAHME HACEICHHS
HaceKOMBIX. [TpuONM3HUTENBbHYIO OLIEHKY MPUTOJHOCTH KJIMMAara TOW WM WHOW MECTHOCTH IS
00MTaHHU HACEKOMBIX MOYKHO TOJIYYUTh C TOMOIIBIO TaK HAa3bIBAEMOT0, MeTo/1a KiauMorpamm. [Ipu
MOCTPOCHUH KIMMOTPaMMBbl MO0 OCH OpJIMHAT OTKJIAJBIBAIOT CPEIHIOI TEMIIEPATypy 3a KakKIbId
MecsiIl, @ 0 OCH a0CIHCC — KOMUecTBO ocaakoB (puc.5). Ecimu mociienoBaTenbHO COSTMHUTD TOUYKU
Ha rpaduKe, COOTBETCTBYIOIIME KaXXIOMY MECSIy, TO BO3HHKAaeT (Urypa, XapakTepU3yroIas
KJIMMaT ¥ €ro ce30HHOCTh. CpaBHUBAs KIIMMOTPaMMBI PaliOHOB, T/I€ JAHHBIN Bl MOXKET OOUTATh, U
TeX, TJIe OH OTCYTCTBYET, MOKHO CJIeNIaTh BBIBOJI, KAKME KIMMATHUECKUE YCIOBHS HEOOXOIMMBI JUIs
BUJIA.

AHQJIOTUYHBIM ~ 00pa3oM,  KIMMOIPaMMBbI,
COCTaBJIEHHBIE IS OIHOU M TOH K€ MECTHOCTH 3a
pasHble TOJbl, MOXHO CpPaBHHTb C JUHAMUKOMN
YHCIEHHOCTH HACEKOMOTO.

Bonee  xommaktHyro, XoTs u  Oomee
HOBEPXHOCTHYIO XapaKTEPUCTHUKY KIMMaTa JaeT
THJIPOTEPMUYECKUN KO3 (DUITUEHT:

P

Dt )

rae P — cpeHeroaoBoe KOJIHYECTBO OCaaKoB, (1° —

o

Temnepamypa § °C
S
T

t,opo: ) — CyMMa 3DMEKTHBHBIX TEMIIEPATYpP 3a IOJL
2L (matel ¢ TemIepaTypoil HHXE IOpOTOBOW HE
YUUTBHIBAIOTCS, TIOPOTOBAasi TEMIIEpaTrypa YCIOBHO
Jotr npuHuMaercss 3a 6° C). Dror kodpduuueHT

N , ., . N . INpUroA€H s CpaBHCHHUA KiIMMara MeCTHOCTeﬁ,
/] w2 30 40 50 §0 JICKAIIuX Ha OJIM3KUX murpoTax.

Ocadnu 8 wn
Puc.5 Kinumorpamma 1. Byxapa (mo B.B.SIxonToBy, 1969):0ch

abCIuCC — cpeHee KOJHYECTBO OCAIKOB 3a MECSII, OCh OPAMHAT — CPEAHEMECYHAS TeMIIepaTypa, pPUMCKUMHE mudpamu
0003HaYEHBI MECSIIBI TOAA.
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OpHako THAPOTEPMHUYECKHI KOA((UIIMEHT MOXET OKa3aThCs OJMHAKOBHIM MPU CPAaBHEHUU
KJIMMaTa TYHAPHI, TJ¢ OTHOCHTEIHLHO MaJl0 OCAJKOB M HU3KHE CPEIHHUE TEMIIEPATYphl, M KIMMaTa
BIIQXKHBIX CYOTPOIUKOB, T1Ie 00a 3TUX MOKA3aTeINs BETUKHU.

6. ATMOC®EPHOE JJABJIEHUE

ATMoc(hepHOe /JaBJIeHHE B €ro €CTeCTBEHHBIX IpeJieNiaX CYIIECTBEHHO HE OTpakaeTcs Ha
AKHU3HECMTOCOOHOCTH HACEKOMBIX, HO MOKET 3aMETHO BJIUATH HA MX MOBEJICHUE.

Ha HEOOBIYHO BBICOKYIO AKTHBHOCTh HACEKOMBIX Tepel] YXYALNIEHUEM IMOTOMAbI, SIBHO
MMEIOIIYI0 TPUCIIOCOOUTENIbHOE 3HAa4YeHHe, YK€ JaBHO oOpaTwid BHHMaHue. Ho BIUIOTH [0
HACTOSAIIETO BPEMEHHM BOMPOC O BIUSHUU aTMOC(HEPHOTO MJABJIICHHS HA HACEKOMBIX OCTAeTCs
MaJOW3y4YeHHbIM. bBOJBIIMHCTBO aBTOPOB CXOJSITCS Ha TOM, UTO TIOHM)KEHHOE JaBJCHHE
CTUMYJIUPYET BBICOKYIO AKTHUBHOCTH JIeTa, MUTAHHUS M CIapuBaHUsl HaceKoMbIX. [lo—Buaumomy,
MOHIDKEHHOE aTMOoc(epHOe JaBJICHHE CTUMYJIUPYET BbIXOJ 0a0ouek M3 KYKOJIOK M BBLIET
BECHSTHOK.

HeonHokpatHo oTMedanoch, YTO TpPU MUTpALUSAX HACEKOMBIE CIEOYIOT 3a 00JacTIMU
HU3KOTO aTMOC(EpHOTo jaaBieHus. HampruMep, MacCoBBIN JIET TyrOBOTO MOTBLIbKA SIBHO CBSI3aH C
MOHIM)KEHUEM JaBJICHUS, BOSHUKAIONIUM MPU MPOXOXKACHUU atMocepHoro ¢ppoHrta. OueHb 4acTo
HaO0IIt0/1aeTCsl KOHIEHTPAIMsl MUTPUPYIONIEH capaHdd B O0JIACTSAX C HU3KHUM JaBlieHHeM. Takwue
CKOIUIEHHS, CKOpPEE BCEro, OOBICHIIOTCS 3aHOCOM HACEKOMBIX BETPOM, KOTOPBIN HAIPaBJIEH B 30HY
C HU3KUM JaBJICHUEM.

7.BETEP

Berep urpaer ocoOEHHO BaXKHYIO POJIb B MUIPallUsAX HAcCEKOMBbIX. Bo3HHKaiomue yTpoMm B
SICHYIO MTOTOAY BOCXOSIINE TOKM BO3yXa MOIXBAThIBAIOT MAacCy B3JIETAIOUINX MEJTKHUX HACEKOMbIX
U TOJHUMAIOT UX Ha BBICOTY 0 Kuiomerpa u Ooinee. TaM 3T HaceKOMble ¢ TOPHU3OHTAIBHBIMU
TOKaMU BO3JyXa IEpEeMEIIaloTCs] Ha 3HAYUTENIbHBIE pPAcCTOSHUS, a BEYEPOM BMECTE C
HUCXOJAIIMMU TOKaMHU BO3JlyXa OISTh OMYCKAIOTCS BHU3.

Habmionenuss 3a MurpanusMu HaceKOMBIX MOKa3bIBalOT, YTO, YEM CHJIbHEE BETEep, TeM
Oosbllle HANPaBJICHWE MUIPAIlMHM COBIIAJAeT C HANpaBJeHHEM BeTpa. IMEHHO ¢ BeTpamu CBs3aH
3aHOC HACEKOMBIX Ha O4YeHb Oojblue paccrosiHus. Tak, omHaxapl Ha yegHukax IlInuibdeprena
ObUTIO OOHAPYKEHO 3HAYUTEIHHOE KOJMYECTBO TJCH M IIBETOUHBIX MyX. bimxkaiimas Touka, oTKyaa
MOTJIU MPUJIETETh AT HACEKOMBIE, HaxoauTcs Ha paccTossHuU He MeHee 1300kwm ot [lInumdeprena.
Jpyroii mpumep JaibHEHl MHrpanuu, oO0JerdyaeMoil BeTpaMH, JaeT OJIEaHIPOBBIA OpakKHUK
Deilephila nerii L., koToporo oonapyxwuBanu B Kapenuu — Ha pacCTOSHUHU B THICAYH KHJIOMETPOB
OT MECT, /I MOKET PacTH OJeaHAp. ITOT ke OpaKHUK PETyISIpHO BCTpeyaeTcs Ha YepHOMOPCKOM
nobepexxbe KaBkasa, riae ecTh mocagku ojieaHjipa, HO KIIMMaT He MO3BOJISIET eMY NEPEKUTh 3UMHEe
BpeMs. MecTHasi KaBKa3CcKasi MOMYJIALUS €KET0JHO BO3OOHOBIIIETCS B pe3yibTare 3ajera 0abouek,
BeposiTHO, U3 CeBepHOil Adpuku. DTOT BHU, BOOOINE, OTIMYACTCS HCKIIOUYUTEIBHO OONBIIMMHU
CTIIOCOOHOCTSIMH K JUITMTENBHBIM U IaJIbHUM TIepesieTaM.

CkopocTb BeTpa 3aBUCHUT OT peibe(ha MECTHOCTHU U €€ pacTUTENbHOro nokposa. [lox momorom
neca oHa MoxxeT ymeHbmaThest B 100 u Gosee pas. Jlaxke cample HE3HAUUTENbHbIE MPEMSATCTBUA
TUMA JKUBBIX H3rOpojei (BETPOJOMBI) CIOCOOCTBYIOT BO3HHKHOBEHHIO OJIAarONPHATHBIX IS
aKTUBHOCTH HACEKOMBIX 30H C 0ojiee CIIOKOHHBIM BO3AyXOM. B Takux 30HaxX CKariuBaeTcs MHOTO
MEJKUX HACEKOMBIX: TAJUIUI] U JPYrUX ABYKPBUIbIX, TI€H U KyKOB. MOXXHO MpPEANoioXHUTh, YTO
MMEHHO HAIpaBICHUSMU TNpeoOiagaroluX B JaHHOM MECTHOCTH BETPOB  OOBsCHSETCA
MIPEUMYIIIECTBEHHOE 3apakKeHHUE BPEAUTENIMU TE€X WM UHBIX Y4aCTKOB PaCTUTEIbHOCTH, OCOOCHHO
neca. He HMCKIIIOYEHO, YTO HACEKOMbIE, TOTOBBIE K OTKJIAJKE SHUI], KaKk ObI OCEJaloT B 30HAX
HauboJee CIIOKOITHOr0 BO31yXa, BOSHUKAIOUINX, HAIIPUMEp Ha JIECHOM OITYIIIKE.

Berep MOXeT CyIIECTBEHHO BIHUSATh M HAa AKTUBHOCTh HACEKOMBIX, OCOOCHHO Ha WX JIET.
BonbIIMHCTBO HAacEKOMBIX HE B3JIETAIOT MPU CKOPOCTU BETpPa BBILIE OMPEIEICHHOTO YPOBHS.
Hamnpumep, ckopocTs BeTpa 6osee 3,2 M/c sSBISIETCS TPENEIIOM JUIs [IOJIETa PABHOKPBUIBIX CTPEKO3,
B3JICT MEJIKHMX IMKaJ0K HEBO3MOXKEH MPH CKOPOCTH BeTpa Oosiee 3 M/c, a 31aKOBBIX MyX — OOJIbIIIE
1 m/c. Ha ner Gosee KpyImHBIX HACEKOMBIX BETEP OKa3bIBACT MEHBIIIEE BIUSHKIE, OJHAKO OH MOXET
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CYIIECTBEHHO HapylIaTb WX OpHEHTanuio. Jlake XOpOomIo JIeTalomue KpYIMHbIE OpaKHUKU
MEPeCcTaloT KOPMHUTHCS Ha [BeTax MpH BeTpe O6osee 1,5m/c. MaTepecHo, uTo, ¢ APYyroil CTOPOHBI, B
BETPEHBIE HOYM YBEIMYMBACTCS MPUIET OpaXHMKOB Ha CBeT. He WHCKIIOUEHO, 4YTO BETep
CTUMYJIHPYET UX MUTPAILIIOHHYIO AaKTUBHOCTb.

Berep 3aMeTHO BIMsAET Ha TMOBEACHUE KPOBOCOCYIIUX IBYKPBUIBIX. OH MeENIaeT BBIXOIY
UMaro u3 KyKOJIOK, POEHHIO, a TakKe HamaJeHuIo Ha uejoBeka. [loporoBbie ckopocTd BeTpa,
MPEATCTBYIONINE HamaJeHUu0 KomapoB, — 2 — 3,5m/c, momiek U mMokpenoB — 1 — 2wm/c. Tlpu
ckopocTH BeTpa 6osee 4,5m/ ¢ KoMapsl BOOOIIE HE CIIOCOOHBI K CAMOCTOSITEILHOMY ITOJICTY.

PacmipocTpanenue 3amaxa, HampuMep TOJOBOrO (epoMoHa WM THINEBOTO CyOcTpara,
CYLIECTBEHHO 3aBUCHUT OT BeTpa. B cumily TypOyJIEHTHOCTHM TOKOB BO3/yXa HACEKOMOE, HIIYIIee
HCTOYHUK 3araxa, BCTpeYaeT He MOHOTOHHBIN TPAJIMEHT KOHIEHTPAIIMH, a YepeIOBaHUE TUIOTHBIX
CTpy# 3amaxa u uucToro Bozayxa. [loaToMy Haunbosee BEepOsTHO, YTO HACEKOMOE OPHUEHTHUPYETCS
HE TI0 TPAJUeHTY 3amaxa, a MpoCTO JICTUT MPOTUB BETPA, BpeMsi OT BPEMEHHU BOCIPUHUMAS 3ariax,
cruMynupyroruii 3to asmxenne (JI.M.Opanresny, 1986).

HNuTepecHo pe3koe BO3IEHCTBHME BeTpa Ha cocTaB (ayHbl OCTPOBOB U IOJIYOCTPOBOB,
ocobenHo Menkux. Tak, Ha moixyocTpoBe Ueneken Ha Kacnuiickom MOpe CHIIBHBIC BETPHI YHOCST B
MOpEe TPAKTUYECKH BCEX JICTAIONIMX HACEKOMBIX, BKIIOYAs JaXX€ CHHAHTPOIMHBIX MyxX. M3-3a
OTCYTCTBHSI ONBUIMTENEH JuKas (uiopa Ha 3TOM MOJIYOCTPOBE MpE/CTaBIeHA JIMIIb HECKOJIbKUMU
BUJAMU PACTECHHUI.

8. CUJIA TAXKECTHU

I'paBuTarmonHoe mone 3emid, pe3Ko BiHsioniee Ha (GopmMooOpazoBaHue U (HU3HOIOTHIO
KPYITHBIX )KUBOTHBIX, HE CTOJIb CYIIIECTBEHHO OTPa)KaeTCs Ha )KU3HH HACEKOMBIX. Y HACEKOMBIX HET
HCOGXOZ[I/IMOCTI/I HMCTh MOIIHBIC OTTOPHBIC KOHCYHOCTH. HaI[eHI/IC C 60JII>HIOI>'I BBICOTBI OGBI‘IHO HE
NPUBOAMT K TWUOENH, TaK KaK IMOBEPXHOCTh WX TeJla HACTOJIBKO OTHOCHTEIBHO BEIUKa, YTO
COIMPOTHUBIICHUE BO3/IyXa PE3KO 3aMeUIIeT CKOPOCTh maaeHus. [locTpanars OT majneHus Ha KaMeHb
Wi acGaabT MOTYT, IIO—BHIUMOMY, TOJBKO KPYITHBIE KYKH U TO TOJILKO B TOM CJIydae, €CIi OHU
HE YCIICIOT PACIPaBUTh KPbLUIbSI.

CB0OO/MHOE TEepeMeIIeHNe HACEKOMBIX I10 BEPTHKAIBHOW MOBEPXHOCTH, TOBEPXHOCTH C
OTpULATCIIBHBIM YIJIOM H MO IOTOJIKY TaKKC CBA3aAHO C HX MAJIbLIMU pa3MCpaMu. CHCHHCHI/IH
KOTOTKOB C IIEPOXOBATOCTBIO CyOCTpara, MPUKPEIUICHUS! C MOMOIIBI0 HEOOJIBIINX MPUCOCOK WU
MOBCPXHOCTHOI'O HATAKCHUSA CCKPCTA, BBIACIIKICMOIO HaA KOHIC JAKH OKa3bIBACTCA BIIOJIHC
JIOCTaTOYHBIM, YTOOBI yIEP)KATh TEJIO HACEKOMOTO OT ITaICHHS.

HekoTopsie CI0KHOCTH BO3HUKAIOT Y HACEKOMOTO B CBSI3M ¢ HEOOXOIUMOCTBIO YICPKUBATH
ruokoe Opromko Haj cyOocTparoM. Takoe moaaepkuBaHuE TPeOyeT MOCTOSTHHOTO TOHYCAa MBIIIII,
npaBaa, He OYEHb OOJIBIIOro, Onaromaps MajoMy pa3Mepy HaceKOMBIX M, COOTBETCTBEHHO,
BBICOKON 2(h()EKTUBHOCTH WX MYCKyJnarypbl. ['pudenbku Ha OprOmIKe METHHOXBOCTOK, IO—
BUJUMOMY, TMPEICTABISIOT COOOW CKOJNB3SIIME OMOpPHI, YAepkuBaromue Opromko. Hepenko
HAIMTABIINECs WM TOTOBBIE K OTKJIAJKE SUI[ HACCKOMBIC YBEIMYMBAIOT CBOW BEC BIBOE U JTAXKe
Ooznee. Bprolmko y HHX NpPOBHCAET, MOITOMY TaKHW€ HACEKOMBIE MPEANMOYUTAIOT CaaUuThCs Ha
BEPTUKAJIbHBIE TIOBEPXHOCTH BBEPX TOJOBOW. KpyIHBIE CTPEKO3bl YCHEIIHO TONB3YIOTCS CBOUM
BCCOM, BbLIC3ad IMPU JIMHBKC U3 IIKYPKHU.

Cuna TsKECTH MOXKET HE TOJBKO HEIOCPEACTBEHHO BO3JCHCTBOBATH HAa HACEKOMOE, HO
CIly’)KUT M CUTHAJIbHBIM (akTopoM. HampaBieHue MpOTHUB CHIIBI TSDKECTH — 3TO HAlpaBlICHUE K
BBIXOJIy B OTKPBITOE MPOCTPAHCTBO C MEHBIIIEH BIAKHOCTBIO, OOJIBIIEH OCBEIIEHHOCTHIO U OOBIYHO
c Ootee BBICOKOI TeMrieparypoii. Kpome Toro, HacekoMmoe, yraBiiee Mo KaKUM—IH00 MpUIHHAM C
pacTeHus, BO3BpAIIaeTCsl K MECTY CBOETO OOWMTaHHS MO CTEOII0, MCIONB3YSI CHIY TSKECTH Kak
OPHUEHTHUP HaIIPaBIICHUA.

Takol OTpHUIIATENFHBIA TEOTPONHU3M Yy HEKOTOPHIX HACEKOMBIX MOXET OBITh OYEHb PE3KO
BBIPAXKCH. H?)BGCTHO, YTO CapaHY0BBIC HCKOTOPBIX BUJ0B, IOMCHICHHLIC B CAZ10K, TIOAHUMAIOTCH 110
CTEHKaM BBEpX M CITyCKAIOTCS K KOpMY, JIGKAaIlIleMy Ha JHE calka, HE paHbIlle 4eM 4epe3 JBOe
CYTOK.
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[TonoXUTENbHBIA TEOTPONU3M HCIONB3YIOT oburarenu nousbl. B ombirax M.C.I'misipoBa
MMOYBEHHBIX HACEKOMBIX IMMOMEIIATN Ha IBYXCJIOWHBIE 00pa3Isl MouBbl. Eciiu BBEpXy OB BIIaXKHBII
CIIOHM, a BHU3Y COBEPIIEHHO CYXOW, TO 0oJiee YeTBEPTH BCEX HACEKOMBIX BCE K€ CITYCKaJIUCh B
HIKHUN CIION W TaM morudaiu. B mpoTHUBOMOIOKHOM cllydae, KOT/Ia BIaKHBIM ObLT HIDKHHK CIIOH,
9T0 OOBIYHO U OBIBAaET B IpHUpOJIe, B HeM okazanoch 100%0BEIMYIIIEHHBIX HACEKOMBIX.

['eoTponu3m 3aBUCHUT TakXke OT Bo3pacTta umaro. Hampumep, TOJNBKO YTO BBIBEAIIMECS
npo30ouiIbl CHavajga o0JIaJaloT PEe3KO BBIPAKEHHBIM OTPHUIATENBHBIM T€OTPOIHM3MOM, MOTOM OH
ociabeBaeT, a Mo3Ke OIMATh yCHIMBaeTcs. Ha MpoTshKeHWHM JKU3HU TPUXOTPAMMBI KaKble 2—3 9
MPOUCXOAUT JIOBOJIBHO PETYJSIPHOE YEepPEOBAaHUE OTPHUILATEIBHOTO U MOJIOKUTEIHHOTO
reoTponusma. OTpUIATEIbHBIA T€OTPONU3M NPUBOAUT TPUXOTPAMMY HA BEPXYIIKY PACTEHUS, YTO
CIOCOOCTBYET B3JIETy M Hayally MUTPAIMU C IOMOIILI0 TOKOB BO3/yXa, IMOJOXHTEIbHBIA JKe
TEOTPONHU3M OOECIEYMBAET CIYCK CaMKH IO PAacTEHHWIO B IMOWCKAaX sHIl JUIs 3apaxkeHus. JKepTBa
TPUXOTPaAMMBI — sifi1a 6aboveK — Jaile BCEro HaXOAATCs Ha HIDKHEH 9acTU PacTEeHUS.

I'eotporu3m MeHsieTcss U ¢ ce30HOM. Tak, moakopoBeie kiombl Aradidae BecHoi mocie
3UMOBKH CTPEMSTCS MOAHITHCS BBEPX IO CTBOJAM JIEPEBBEB, & OCEHBIO, HA0OOPOT, CITYCKAIOTCA
BHU3. 3UMY OHM MPOBOJAT Y OCHOBAaHUM CTBOJIOB JIEPEBHEB B MECTaX, XOPOLIO 3ALIUIIECHHBIX OT
xosioga cHeroMm. CHUTHAOM, MPUBOSIIMM K M3MEHEHHIO TE€OTPOIU3MA, SBISIETCS YCTOMYHMBOE
CHIKEHHUE TEMITEPATYPHI.

OdeHb MHTEPECEH BOIPOC O NPUIMBHBIX BO3JAEHCTBUSX CHJIbl TSXKECTH, CBSI3AHHBIX C
nerokeHueM JIyHbl BOkpyr 3emuid. [IpuivBBI MMEIOT MECTO HE TOJBKO Ha MOpAX M OKeaHax.
TBepaast 3eMHast kopa Ha MUPOTe MOCKBBI PETyIsIpHO MOAHUMAETCS B PE3YJIbTaTe MPUTIKEHUS
Jlyasr mpumepro Ha 30 cM. Bompoc o BausiHUM cuibl TsATOoTeHHs JIyHBI OBLT SKCTIEPUMEHTAIBHO
u3yueH miBeinapckum dHTOMOJIorom  @.Illueiinepom (F.Schneider, 1964). B omnbiTax
PETUCTPUPOBATIOCH HANIPABJIECHUE OCH Tejla MAMCKHUX >KYKOB, Haxo[suuxcsa B yamkax [lerpu. Ot
HaOII0ICHUs IPOBOIMIIA B MOJABAIBHOM IMOMEIICHNUN, B TEMHOTE W TIPU TIOCTOSITHHON TeMIleparype.
beimn oOHapykeHbl CBOeOOpa3Hble M IEPUOJAMYECKHE HW3MEHEHHsI OPHCHTAIIMH JKYKOB. ABTOD
MPEANONOXKII, YTO OJHOM U3 TMPUYMH TaKUX M3MEHEHHH sBisieTcss TsaroreHue JIyHBbL.
JleficTBUTENTFHO, KOTJa B OMBITaX IOOJM30CTH OT KaMep C JKyKaMu IOMEIadd OOJIbIIOi
CBUHIIOBBI Tpy3, CO3JaBaBIIMU JIOKAJbHYIO CHUJy TPUTSKEHUS, PABHYIO JIYHHOM, OpUEHTaLUs
KYKOB OTIpeJIeJICHHBIM 00pa3oM M3MeHsIach. KapToHHBIE K€ MOJEIIM CBUHIIOBOTO TPy3a COBCEM HE
BIIUSUTH Ha OpueHTaIuio. J[o0aBuM, 4TO0 KYKH OBUTH U30JUPOBAHBI OT TPy3a U HE MOTJIU €r0 BUACTD.

[Ipu pnuTenbHONM 3amucd B Ja0OpPaTOPHBIX YCIOBUSX PUTMA aKTUBHOCTH HEKOTOPBIX
0a0049eKk—COBOK OBLTO OOHAPYKEHO OTUYETIIMBOE MOBBINICHNE HX aKTUBHOCTU TIEpe]] HOBOJIYHHEM U
MOJHONTYHHEM. IMEHHO B 3TO BpeMs NpUTsKEHUE JIyHBI SBIIIETCS MaKCUMAaJIbHBIM.

9. 9JIEKTPUYECKHUE ®AKTOPbI

Onekrpudeckue (GakTopbl aTMOC(ephl CBA3aHBI IPYT C JAPYTOM M COCTABISIOT CIIOKHBIN
KOMIUIeKC. OCHOBHBIC M3 HUX — IPAJIUEHT AJICKTPUUECKOTO MOTEHIMAIA aTMOC(EPHI U HACHIIIICHHE
BO3/yXa Pa3IMYHBIMH HOHAMH.

I'paguieHT mOTeHIMANa BO3HHUKAET B pe3yJdbTaTe pPa3HOCTH TOTEHIUATIOB  MEXKIY
MOBEPXHOCTHI0 3eMIIM U CIIOSIMH atMoc(epbl. DTOT MOTEHIMAN JAOBOJBHO BBICOK M 3aBHCHT OT
norozbl. Eciu B sICHYI0 yCTOHYMBYIO TIOroy TpamueHt noreHnuana gocturaer 100-150B/m, To ¢
npuOIMKeHneM Trpo3bl OH MoxeT yBenuuuBarbes g0 10-30 teicsy B/m. Tlpu mpoxoskacHun
OOBIYHBIX 00JIAKOB OCOOEHHO MPH CIUIOIIHOW 00JAYHOCTH OH MOKET A0X0AuTh 10 10 Thicsy B/m.
Jlaxxe HeOOIbIINE 00JIaKa MOTYT 3aMETHO BIIHSATH HA TPAIUCHT MOTEHIMana. bonbmme konebanus
rpajiieHTa TOTEHLMANa CBS3aHBl MPEXKAE BCEro C MPOXOXkKAeHHEM aTrMoc(hepHbIX (POHTOB,
0COOEHHO XOJIOJHBIX, C OONBIIONW TypOYJEHTHOCTHIO BO3AYIIHBIX Macc. Takod (pOHT BBI3BHIBAET
YJacThle U3MEHEHUS 3HAYCHUS U JaKe 3HaKa MOTeHIIMala ¢ nepruogom 1-5SvuH.

V3MeHeHus TOBEICHHsI HACCKOMBIX TIPU TIPUOIIMKEHUH TPO3bI MHOTOKPATHO OBLITH OIMCAHBI B
muteparype. B wactHOCTH, niepes Tpo30ii pe3ko Bo3pacTaeT MHTEHCUBHOCTH JieTa Ha cBeT. OiHaKo
ATOT OYEBHIHBIA YPPEKT MOKHO MPHUIHACATh HE TOJIHKO M3MEHEHHSM T'PaJHeHTa MOTCHIINANA WIH
MOHM3ALUHU BO31yXa, HO TaKKe CHIKEHHIO aTMOC(HEPHOTO TaBJICHUS, U3MEHEHHUSIM OCBELICHHOCTH
WM BJIQKHOCTH, a TAK)KE TAIEKO paCIpOCTPAHSIOMUMCS HH(Pa3ByKaM, COMTyTCTBYIOIUM MOJTHUH.
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HacekoMbple He MOTYyT He pearupoBaTh Ha JJIEKTPUUYECKOE IOJIE MO YUCTO (PU3MUECKUM
npuyrHaM. JleJo B TOM, 4YTO TENO JBHXKYIIETOCS HACEKOMOTro, 00Jajaroliee OTHOCHUTEIHHO
OONBIION MOBEPXHOCTBIO U IMOKPHITOE H30JATOPOM — SIUKYTHKYNOH, B pe3ylbTaTe TPEHHS O
cyOcTpaT U BO3yX MPUOOPETAET 3aMETHBIN JIEKTPUUCCKUM 3apsil. 3apsii Tena B3aUMOJICHCTBYET C
BHEITHUM DJIGKTPUYECKUM TIOoJIeM. BO3HHKarommMe Mpu STOM MEXaHWYECKHUE CHIIBI MPSIMO
MPOMOPIMOHATIBHBI TPOM3BEICHNUIO B3aUMOICHCTBYIONIMX 3apsaaoB (3akoH KynmoHa) U MOTyT OBITh
JOCTATOYHO OOJBIIUMHE JUISI UX BOCHPHUSITHS HACEKOMBIMU. JTU CHIIBI MPEMSITCTBYIOT JBHKECHUIO
HAaCEKOMBIX, BIUIOTh JI0 HMX TPWIMNAHHUS K 3apsHKCHHBIM TOBEPXHOCTSIM, a TaKXKe MPHUBOMAT K
HAIMITAHUIO HA HUX MEJKUX TMBUIEBBIX YacTUIl. Y 1po30(uiI B UCKYCCTBEHHOM IIOJE CJIETKa
pPacxXosATCs KPBUIhsI, IIOAOOHO JIMCTOYKAM AJIEKTPOCKONa. MenKue OChl—HAe3THUKH TPHU JIBHKCHUH
0 MIOBEPXHOCTH IUIACTHKA, MTOJIXOMS K 3apsDKEHHOMY YUacTKY TTOBEPXHOCTH, 3aMEIISIOT IBUKCHIE
Y YCHJICHHO OIIYTBIBAIOT aHTCHHAMH JIOPOTY Tiepes cOOOi.

He uckiroueHo, 9TO pa3iuvHbIC OCTPBIC BBHIPOCTHI HA TeJI¢ HACEKOMbIX (IICTUHKHU, HIMIbI U
pora) CrmocoOCTBYIOT CTOKY H30BITOYHOIO 3apsiia B BO3AyX. [IpemsTcTBUEM JUIs BHEIIHETO
ANEKTPUYECKOTO TIOJISI MOXET CIYXKHTh TaKXKe W JKpaHUPOBaHHWE C TOMOIIbI0 kieTku dapames
(camka, OOTAHYTOrO METAJUIMYECKOW 3a3emileHHOW ceTkoi). Creayer oXuaaTh, 9TO €CIU
ANEKTPUYECKOE TIOJIE KAK—TO MEIIAeT ACSTeNbHOCTH HACEKOMBIX, TO YCJIOBUS BHYTPH KIIETKH
dapaness okaxyrcs aius HUX Ooyiee ONAronpusTHHIMHU. JIeHCTBHTENBHO, OBUIO OTMEYEHO, YTO
BHYyTpu KieTku Dapajes OCHI—HAE3IHUKH OTKJIAJLIBAIOT Oouble suil. HakppiBaHuWE KYyCTOB
MOJKKEBEJTbHIKA METAIUTMUECKON CETKON MPHBOIIO K 3aMETHOMY BO3PAaCTaHHUIO YHCICHHOCTH Ha
HUX Pa3IMYHbIX HACEKOMBIX. AHAIOTMYHBIM 00pa30M, €CIIM HaKphIBaTh KieTkamu Dapajes MmouBy
Jyra, TO B €€ IOBEPXHOCTHOM CcJIo€ OKa3biBaeTcsi B 1,5 pa3a OoJbllle MENKHUX TMOYBEHHBIX
YJICHUCTOHOTMX, Y€M Ha YyYacTKax, HOKPBITBIX CETKOW u3 wu3onstopa. OCoOEHHO 3aMeTHO
BO3pacTacT YUCICHHOCTh HEKOTOPBIX HOTOXBOCTOK M mouBeHHBIX Kiemiei (W.B.Tshernyshev et al.,
1973).

[TpupoHBIN TPagUEHT MOTEHIMANa MOXXHO HMHTHPOBATh, NOMEIIas HACEKOMBIX MEXIy
IUTACTUHAMU 3apsDKEHHOTO KOHJIeHCaTopa. BO3MOXKHEI [1Ba THIIA PEAKIIUH HA JIECKTPHUUECKOE TOJIE.
Tak, MyXu—Ipo30(HIIbI TP BKIIFOYSHHUHN TOJIS 1epecTatoT Oerats. CXOMHBIM Xe 00pa3oM, HO MeHee
OTYETIIMBO PEArUPYIOT KyKH—Koxeeabl. Komapsl ke u 0ab0YKHU TUTATSHON MOJHU TPU BKJIFOYCHUU
MOJIsl CHAadala TPUXOAST B BO30YXKIEHHE, a MOTOM HMX aKTUBHOCTh MEICHHO crmagaet. [lpwm
BBIKJTIOYCHHUH TIOJISI WHOTJA HAONIOAAeTCs BTOPOM BCIUIECK AKTHBHOCTH. Peakiusi HaceKOMBIX
COBEPIICHHO HE 3aBUCHUT OT TOT'O, KOHTAKTHPYIOT JIM OHU HEMOCPEJACTBEHHO C TOKOIIPOBOJISIICH
MOBEPXHOCTHI0. IHTEpEeCcHO, YTO APO30(MIIBI 3aMETHO PEarupyroT Ja)ke Ha OTHOCUTENIFHO ci1aboe
ANIeKTpUIecKoe mose, Biioth 10 200B/M (mpuMepHO Takoe *ke 1mojie BO3HUKAET MPH MPOXO0XKICHUH
HeOOJIBIIOr0 00JIaKa HaJl TOJIOBOI), XOTS M OYEHB OBICTPO K HEMY aIallTHPYIOTCH.

Jlaneko He Bce HACEKOMBIE pearupyloT M3MEHEHUSIMH IMOBEIEHHS Ha JJICKTPUYECKOE oI,
Jake ecIy OHM M Melkue. YacTo peakius He3aMeTHa J0 TeX IOop, MOKa NMPHU BBICOKOM 3HAYCHHH
TpaJiIieHTa KpbUIbsS HE HAaYMHAIOT NPWIHMIATh K TOBEPXHOCTH cyOcrpara. HamGoiee oueBmmnHa
peakiust 1po30duil Ha deKTpudeckoe noje. OJHaKo Jake peakuus Apo30(ui OTIMYaeTcs II0XO0H
BOCIIPOM3BOAMMOCTBIO. [IpOIeHT 0co0ei, OCTaHABIWBAIOMIMXCS MPH BKIIOYCHUHU IIOJISA, TIPH,
Ka3aJioch Obl, CTPOr0 OAMHAKOBBIX YCIOBUSAX MOXKET BapbupoBath oT 93% 1o Hyms. B penkue nuu
BKJIIOUCHHUE TIOJNSI TMPHBOAMT, HAOOOPOT, K TMOBBIIMICHUIO TOIBMKHOCTH Jp030(QWiI. YPOBECHb
peaKiuy MpOMOPIHUOHANICH BEJIMYUHE IPATUEHTA TOJS U MOBBIIIACTCS CO CHIKEHUEM BIAKHOCTH
BO3/yXa, CIIOCOOCTBYIOIIEH CTOKY 3apsioB. MI3MEHUMBOCTh PEaKIIMH BCE K€ COXpAHICTCS W TPU
cTaOuIBHON BIIAXXHOCTU. ECTh OCHOBaHUS MpEAINoaraTh, 9YTO PEAKIMIO Ha IMOJIE MOXKET CHIKATh
uHbpa3BykoBoir u BuOpanuonusiii Gon (B.b.UepusieB u B.M.Adoununa, 1977)Uudpa3syku
BO3HHUKAIOT 110 MHOTHM NPUYMHAM, HAlIpUMEDP, NIPU MPHUOIMKEHUN aTMOC(hEpHOro GpoHTa, OT Tpo3,
MarHUTHBIX Oyph, BeTpa. VX 9acTo reHepHpylT TPAHCIOPT, JUGTHI B 3[JaHUSX, TPOMBIIIICHHBIC
YCTaHOBKH.

[Ipenmnomnaraercs, 9To MYEITBI MOTYT UCIIOJIB30BaTh CTATHYECKOE AIEKTPHUIECTBO KaK CPEIICTBO
CBSI3U BHYTPHU yibsi. OHU OOHApYKHUBAIOT IMYETy—pa3BeIUMIlY, OTIMYAIONIYIOCS TTOCIIEe TojieTa bonee
BBICOKHM 3aps0oM Tena, u crieayiot 3a Heil B "tanne” (E.K.EcekoB, B.b.Canoxuukos, 1976).
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OpueHTanusi HACEKOMBIX B JJIEKTPUYECKOM II0J€ Majo u3ydeHa. B KoHaeHcaTope c
BEPTUKAIbHBIM HaMpaBJICHUEM CUJIOBBIX JIMHUI OOJIBIIMHCTBO Jp030(uiI OPUEHTUPYET OCh Tela
napajuielbHO CHJIOBBIM JHHHSAM Tmonisg. Coo0manoch, 4YTO MaCKUE JKYKH MPEANOYUTAIOT
ONpEIEIICHHbIE HANPABJICHHS IO OTHOUIEHUIO K TOPU30HTAIBHO UAYUIUM CHUJIOBBIM JIMHUSAM IOJIS.
OTH peanoYnuTacMble HAPABICHUS CIIOKHBIM 00pa30M MEHSIOTCS BO BPEMEHHU.

C KaXIbIM TOJOM YBEIHUYMBACTCS MPOTSKEHHOCTh JWHMN snekrporneperayd (JIDIT). Tlome,
BO3HUKAIOIIEE IO HUMH, TIO TPATUEHTY MOTEHIHaida OJIM3KO K MPUPOAHOMY IMPEATPO30BOMY,
OJIHAKO, B OTJIMYHME OT MPHUPOIHOTO, MEHsETCs, mo cuHycomnae ¢ dactorod 50 I'. B mpurmmme,
MEPEMEHHOE AJIEKTPUUYECKOE T0JIe BIUSIET Ha MOBEACHUE IP030(HII B KOHIACHCATOPE TaK JKe, KaK U
nocrosinHoe. OHaKO MpU OJMHAKOBON HANPSHKEHHOCTH TOJIS PEeaKIHs Apo30(Hsl Ha TIepeMEeHHOe
nmoie B 1,5-2 paza BbIlIe, YeM Ha TMOCTOSHHOE. YCUJICHHE DPEAKIIMH MOXET OBITh CBSI3aHO C
BO3HUKHOBEHHEM BUOpalMK KOHEYHOCTEH, MpeXkie BCEro aHTEHH B IepeMeHHOM mose. YacTtora
M3MEHEHUH TOJIsA, BbI3bIBAIOIIAs MAaKCUMAIbHYIO PEAKI[MI0 HACEKOMOI0, COBIAAET C PE30HAHCHOM
94acTOTOM KojiebaHMii aHTEHH HaceKOMBbIX qanHoro Buaa (B.M.Opmos, 1990).

Tem He MeHee B npupoze noa auHusMu JIDII e HaOmonaeTcs CKONbKO-HUOYIb CEPhE3HBIX —
W3MEHEHUH TIOBEJCHUS HaceKoMbIX. IlpaBnma, mnuyenuHble CceMbH, OOUTAIOIIME B  YIbsX,
pacnionoxkeHHbix mon JIOII, crnaberoT W OTIMYAIOTCS Malloi MPOMyKTUBHOCTHIO. [loaTomy
PEKOMEHIyeTCsl yiIbH, paccraBiieHHble noa JIOII, HakpeiBaTh METaUIMYECKUMHU 3a3€MJICHHBIMU
KPBIIIKAaMH, YTO MOJHOCTBIO CHUMAET oTpuLaTesbHoe Bo3aeicteue JIDII. Ecnu jxe nmuenuHblil yneu
WM OCHHOE THE3/I0 IOMECTUTh B KOHJEHCATOP, CO3/AI0MNK OONbIINI rpaJueHT MOTeHLIHaja, YeM
JIDII, nabmrogaeTcst pe3koe BO30yKICHIE HACEKOMBIX, TIOBBIIIICHUE TEMIIEPATyphl BHYTPH THE3/IA, a
4acTo U BbUIET Beel ceMbu. OChl HEPEIKO MPHU 3TOM CLETUISIOTCS B KITyOOK.

Wtak, smeKkTpuveckoe TMOJe — CYIIECTBEHHBIH SKOJOTHYECKHi (DakTop, BIUSIONIMI Ha
MOBE/ICHUE HACEKOMBIX, IPEMATCTBYS UX JBHKEHUIO U Hapymias ux koMpopt. Peakimm HaceKoMbIX
Ha TIOJIE OOBSICHSIOTCS TPEXKAEC BCErO0 MEXaHWYECKMMH B3aMMOJEHCTBUSMHU 3apsaoB. OmHako
ONPEIEICHHYIO POJIb 3[1€Ch MOTYT UT'PAaTh U TOKH, TEKYIIIME CKBO3b TEJIO HACEKOMOTO.

WNonunzamus Bo3nyxa, BIUsIs HA €r0 3JIEKTPONPOBOAHOCTb, MOXKET CYIIECTBEHHO OTPakaThCsl
Ha ypOBHE IOBEPXHOCTHBIX 3apsaoB. Kpome TOro, BO3MOKHO HENOCPEICTBEHHOE BO3/IEHCTBHE
HMOHOB BIBIXa€MOTO BO3JlyXa Ha (PU3MOJIOTMYECKHE TMPOILECChl. B BO3IyXe MPUCYTCTBYIOT HOHBI
JBYX THUIIOB. JIETKHE U TspKenble. Jlerkue noHbl 00J1a4at0T MOJOKUTEIbHBIM WM OTPHULATEIbHBIM
3apsaoM. B mpupose ypoBeHb MOHM3AIMHM 3aBHCUT OT PaJAWAMOHHOTO (JOHA, PACTHTEIHLHOTO
ITIOKPOBA, 3arpsi3HEHHOCTH BO31yXa, OT CE€30HA M moroisl. Kak mpaBmio, KOJIMYECTBO HMOHOB B
BO3/IyX€ HEBEJIMKO, MPUYEM Yalle BCEro YHCJIO OTPULATEIBHBIX MOHOB HECKOJIBKO IPEBBIIIACT
YHUCJIO MOJOKUTENbHBIX. COOTBETCTBEHHO, U3MEHEHUS JIEKTPONPOBOAHOCTH BO3/yXa TAKKE OUEHb
HE3HAUMUTENIbHBI. JIerkrue HOHBI OCEAAal0T Ha B3BEIICHHBIX B BO3JyXe TBEPABIX YACTHULIAX U
KareabKax >KUJIKOCTH, 00pa3ysl 3JEeKTPUUECKU Majl0aKTUBHBIE TSKEIbIe HOHBI.

HeoanokpatHo mnpeamnosarajioch, 4TO0 ypOBEHb HMOHHU3AIIMU BO3[yXa BIUAET Ha MPOLIECCHI
KuzHenedaTrenpHocTH.  Cuuraercs, 4YTO O3TO  BIMSHUE  ONPENENSAeTCs  KOHILIEHTPALUSIMHU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX HOHOB, @ TAK)KE COOTHOIICHUEM MEXy HUMU. BiusHue noHoB
Ha HACEKOMBIX OTHOCHTENbHO Mayio wu3ydeHo. OTmeuanock Bo3Oyxkiaromiee JelcTBHE
OTPHULIATENLHBIX MOHOB Ha IYeJl, a MOJOKUTEIbHBIX HOHOB Ha MYX, a TAKXKE BIUSHUE COOTHOILICHUS
UX KOHUEeHTpauud Ha O0abouek. IloBbllleHHE KOHIGHTPALMU TMOJIOKUTEIBHBIX HMOHOB B
SKCIIEPUMEHTE SIBHO CTUMYJIMPOBANIO TJIeH K JuHbKe. OMHAKO MOBEIEHUE APO30(HI COBEPIICHHO
HE 3aBUCEJI0 OT MOHM3AIMH BO3yXa KaK MpHU KoJeOaHUAX HMOHU3AIMU B €CTECTBEHHOM JIUara3oHe,
TaK W TpPU MCKYCCTBEHHOM TOBBIIIEHWH YPOBHS MOHU3AIMM HA HECKOJIBKO MOPSAKOB.
AHaNOrMYHBIM 00pa3oM HE BBIIBUJIOCH HU TOJOXHUTENbHOM, HU OTPHULATEIHLHOW KOPPEISIHUU
MOBEICHUS JPO30(HI C ECTECTBEHHBIMU KOJICOAaHUSIMH 3JIEKTPOIIPOBOJHOCTH BO3AyXA.

10.'EOMAT'HUTHOE I10JIE

I'eomarHuTHOE 1IOJI€ OTIMYACTCA OYEHb HHU3KOMU HAIMpsSOKCHHOCTBIO 10 CPAaBHCHUIO C
MAarHuTHbIMH IIOJISIMH, OOBLIYHO INPUMCHACMBIMHU B TCXHUKC. Ero Bapynalilii HECBCIUKHU H
COCTAaBJISIIOT, KAaK IpaBUJIO, JOJIH NPOLUCHTA OT HAIIPAKCHHOCTHU I10JIA.
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OdeBHIHO, YTO €CIIM HACEKOMOE KaK-TO BOCIHPHHHMAET I€OMAarHUTHOE I0JIe, OHO MPEXKIe
BCETO MOJKET MCIIOIh30BaTh €r0 B CBOCH MpocTpaHCTBeHHOW opueHTanuu. Eme co Bpemen dabpa
SHTOMOJIOTH, HA0JIO/1asi MHOT/Ia YIMBUTEIHHO TOYHYIO OPUEHTAIUI0 HACEKOMBIX B MPOCTPAHCTBE,
MPENIOIOKUIN, YTO TOCIEIHNE MOJIb3YIOTCSI MarHUTHBIM KoMmmacoM. OJHAaKO HU OJHA MOMBITKA
W3MEHHTD KYpC JBUKCHHSI HACEKOMOTO HCKYCCTBEHHBIM MarHUTHBIM TOJIEM He ObLlIa yCIIEeNTHOM.

[IIupoko HM3BECTHBI PabOThI, COTIIACHO KOTOPHIM HaceKoMmble (MyXH, >KYKH, TPSIMOKPBUIbIE,
TEPMHUTBI), OCTAHABIMBASICH, PACIIONAral0T OCh CBOETO TENa MPEHMYIIECCTBCHHO MapalIeIbHO HJIH
MEPIEeHIUKYJISPHO CUJIOBBIM JIMHUSAM T€OMarHuTHOro mnojis. Eme panee cooOIianoch, 4To Hapullbl
TEPMHUTOB OPUEHTUPYIOT OCh CBOETO TeJa MO JUHHUH ceBep-tor. OpueHTanus Tea napauienbHO WiIH
MEPIEeHIUKYISPHO CUJIOBBIM JIMHHSM IMOATBEpKAajach Kak BU3yaJlbHbIMU HAOIIOJECHUSAMH, TaK U
doTtorpadupoBaHreM HACEKOMBIX Ha TUIOCKOCTH C MOCIEAYIONUM U3MEPEHUEM HAINpaBICHUA ocel
tena. OIHAKO B JajbHEHIIEM BBISICHUIOCH, YTO B pe3yjIbTaTe U3MEPEHUN MPU TaKUX HAOIIOIEHUSIX
MMEET MECTO CBOEOOpa3Hasl MCHXOJIoThYecKas omuoOka. HabmogaTens HEMPOU3BOIBHO CMEMIAaeT
BEJIMYMHBI U3MEPSAEMbIX YIJIOB K OCHOBHBIM OCSIM KOOPAMHAT, BCIIEACTBHE 4Yero u (opmupyercs
JIO)KHAsi KpecTooOpa3Hast KapTUHA NpeanoynTaeMbix Hanpasienuii (B.b.Yepusies, 1970).

[lo psny OpUYMH HEKOTOpPOE COMHEHHE BBI3bIBACT HMHTEpIpeTanus HaOII0aeHUH,
MOKA3bIBAIOIIUX CKOIUICHHE HACEKOMBIX Y MOJIOCOB MCKYCCTBEHHOTO MarHuTa. B oHOM U3 Takux
CIIy4aeB yJaloCch YOEIUTENbHO N0Ka3aTh, YTO CKOIUICHHE Y IOJIIOCOB MarHuWTa BO3HUKIIO H3-3a
0OJbIIEr0 HAarpeBa TOCIEAHETO TPU OCBEHICHWH JIAMIIOH, TIO0 CPaBHEHUIO C OKPYKAIOIUMU
noBepxHOCTAMU. (OYEBHIHO, UYTO B TaKUX OMNbITaX TpeOyeTcsl CTPOKAWIIMI KOHTPOIb 3a
TEMIIEPATypOH NOBEPXHOCTEN U OCBELICHHOCTHIO.

Ho nnst HekoTOphIX SIBJIEHUI MarHUTHAsh OPUEHTALUS OCTAETCS €IMHCTBEHHO JOMYCTHUMbBIM
oOBsicHeHHeM. Kak yke 0TMeUalioch, JKY)KEIHUIIbl MPH TEePEeCCYCHUN HEONAronpHusITHBIX IS HHUX
YYacTKOB SIBHO MPEANOYUTAIOT OINpe/AeTCHHbIE HAaNpaBlIeHUs, CBA3aHHbIE ¢ moyioxkeHneM CoiHIa,
KOTOpbIE 3aKOHOMEPHO M3MEHSIOTCS COOTBETCTBEHHO JBMKeHHIO ConHia mo HebocBomy. OmHako
M3MEHEHHUs Kypca HaOJlo/1aloTcs HE TOJIbKO B IHEBHOE, HO M B HOYHOE BpeMs, KOTJla OpUEHTALIUS
nmo ComnHIly HEBO3MOXHA. bomee TOro, mogoOHBIE K€ CYTOYHBIE HW3MEHEHHUS OpHEHTAINH
COXPAHSIIOTCSI B 3aKPBITOM MOMeIIeHu: npu 1uddy3Hom ocBenieHU cBepxy U B nemepe. Ckopee
BCET0, ATH SIBJICHHUS MOXHO OOBSCHUTH MOCTOSHHO MEHSIOIICHCS OpUEHTAIMEel M0 MarHUTHOMY
nojiro 3emin (H.G.Mletzko, 1.Mlletzko, 1974).

AHanoru4HOe sIBIICHHWE HAONIONAIOCh M y MalCKuX KyKoB. [1om00HO »KyXenmuiiam, OHH
MPENNOYNUTAIN OIpe/ieJCHHbIe HANpaBJIeHUs MO OTHOLIEHUIO K CHUJIOBBIM JIMHHSIM MarHUTHOTO
TOJIsl, HO ATa OPUEHTAIUS MEHSJIACh B TEUEHHUE CYTOK elle 0oJiee CIIOXKHBIM o0pa3oM. MHTEepecHo,
YTO OYEHb HEOOJbIIOE W3MEHEHHWEe, Bcero Ha 1,4° HampaBIEHHOCTH HCKYCCTBEHHOTO CIaboro
MarHMTHOTO TOJIS TI0 OTHOIIEHUIO K CTpaHaM CBETa, MPUBOJUIIO K PE3KUM H3MEHEHUS OpUEHTAINH
KYKOB.

OTMeyanock, 4To MaiiCKue )KyKH KaKMM-TO 00pa3oM "3allOMMHAIOT HalpaBJieHUE, B KOTOPOM
OHHU JIETSIT OT MECT BBIIJIOJA B JOJMHAX K FOPHBIM JiecaM, TJie MUTAOTCsS umaro. B nanbHeiimem
CaMKH{ BO3BpAMIAIOTCS 1O TOMY K€ MapLIpyTy B JOJHHBI Ui OTKIAAKH SUIl. B mabopaTopHbIX
OMbITaX TOJBKO YTO BBILIEAIIUX U3 KYKOJOK JKYKOB >KECTKO 3aKpeIUIsyIi B OINpeAeIeHHOM
HaIMpaBlIEHUU MO cTpaHaM cBeTa. CIyCTs HEKOTOPOE BPEMS JKYKHU SIBHO CTPEMUIINCh COXPAHHUTH TO
K€ HallpaBJICHUE B JBUKEHHUH WJIH MPSMO €My IMPOTHBOIIOIOKHOE.

He wuckirodeHo, 4To ¢ MOMOIIBI0 TE€OMAarHUTHOTO TOJS, HE WMes KaKuX—IHOO BHJIMMBIX
OpPUEHTHPOB, HAXOJAST TOUYHOE HAINPaBJICHUE B JAOMPUHTE BBIIPECCHPOBAHHBIE COOTBETCTBYIOIIUM
o0pa3oM O0OIIEeCTBEHHBIE OCHl. BO3MOXHO, MO 3TOH ’XKe€ NPHYMHE COXPAHSIOT HAIPaBJICHUE
MO/I36MHOI0 XOJla TEPMHUTHI MOCJE MPEABAPUTEIHHONW 3PUTENBHON OpPUEHTAIMHM 10 HAa3eMHOMY
OpPHUEHTHPY.

XKyku — myunbie xpymaku Tenebrio molitorL., Haxomgsduecs B TCUCHHE IMTEIHHOTO
BPEMEHH B KOHTEIHEpe, OCBEIICHHOM COOKY, 3alIOMHUHAIOT HAIIPaBJICHHUE, B KOTOPOM OHHU BHJICIH
CBET, U COXPAHSIOT €ro B KamMepe C OJHOPOJHBIM PacCEesHHbIM OCBelleHueM. Eciau HampasieHue
CBETOBBIX JIy4el pPEryIsIpPHO MEHSETCS B TEUYCHHE CYTOK, >KYKH CIIOCOOHBI 3allOMHHATH 3THU
W3MEHEHUS M 3aTeM ' TMPOUTPHIBATh "' MX 0€3 KaKUX—IMO0O CBETOBBIX OpHUEHTHPOB. C MOMOIIBIO
MCKYCCTBEHHOT'O MarHUTHOTO TOJISL y/IaBaJIOCh 3aKOHOMEPHBIM 00pa30M U3MEHSITh 3Ty OPUEHTAIUIO
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xykoB (M.S.Arendse, J.C.M.Vrins, 1973no1He BO3MOXKHO, YTO TAKUM K€ 00pa30M COXPaHSIIN
CBOIO OPHMEHTALlMI0O MO OTHOIICHHIO K HampapiieHHI0 Ha CONHIE KYXKeNullbl, HaXOAMUBIIHUECS B
MTOMEIIIEHUH, Ky/Ia HE POHUKAJ COJIHEYHBIN CBET.

Wtak, B OOBIUYHBIX YCIOBHSX HAacCEKOMbIE UCHOJB3YIOT 3pUTENIbHbIE, XUMHUUECKUE U JApPYyTUe
OpPUEHTHUPHI, HO HE MarHUTHOE Moje. MarHUTHYIO )K€ OPUEHTAIMIO yJaeTcsl HaOII0aaTh TOJIBKO B
CHEIHaIbHO CO3/IaHHBIX OJHOPOJHBIX ycioBusX. [IpaBna, B HEKOTOPBIX Clydasx MarHUTHOE I0JIe
MOJKET HECKOJIbKO UCKaXaTh OPUEHTAIIMIO IO OTHOIIEHUIO K ApyruM (aktopam. Tak, B psge padot
MOKa3aHO BO3JIEHCTBHME MarHUTHOI'O TOJS HAa OPHEHTALMI0O HACEKOMBIX IO OTHOUICHHIO K CHIIE
TsOKeCTH. J[po30¢uiibl MOJHUMAIOTCS 110 HAKJIOHHOM IJIOCKOCTH IO Kypcy, Hambosee OIU3KOMY K
BepTuKanu. OgHako HAOMIOJAIOTCS HEOOJbIINE OTKIOHEHHUS OT 3TOr0 Kypca, 3aBHUCAIIUE OT
OpHUEHTAIIMH ITOM IMJIOCKOCTH IO CTpaHaM cBeTa. OTKIOHEHHE CTAHOBUTCS MaKCHUMAIIbHBIM, €CITU
MyXHU TPU CBOEM JIB)KEHUU TMEPECEKAIOT CHJIOBBIE JIMHUK F€OMarHuTHOro mnoisi. MckyccTBeHHOE
MarHMTHOE ToJIe eile 0oyiee yBEININBAET 3TO OTKJIOHECHHUE.

Kak wu3BecTHO, muena-pa3Bequuiia, TaHIYIONAs Ha BEPTUKAIbHOW MMOBEPXHOCTU COT,
OpUEHTHUPYET (PUTYPy CBOETO TaHIIA MO OTHOUICHHIO K CHJIE TsDKeCcTH. HampaBienue 3Toi Gurypsl
BBEpX COOOIIaeT 0 HEOOXOJUMOCTH MOJeTa Muen 3a B3ATKOM B cTopoHy ConHIa, BHU3 — B
MIPOTHUBOMOJOKHYIO CTOPOHY, TaHEI[ MOJ YIJIOM K CHJIE TSHKECTH WHTEPIPETHPYETCS MYeIamMu—
bypaxupaMu Kak Kypc MOJ 3TUM YIJIOM IO OTHOILIEHUIO K HanpaBieHuto ot ComHia. TaHer muessl
— pa3BeIuuIlbl HE BCETJa TOYCH, MPUYEM TOYHOCTH 3TOTO TaHIIAa MUHUMAJIbHA B TOM CIIyYae, eCJH
TaHIYIOIIHUE IYeNbl MEPEeCceKaroT CUJIOBBIE JMHHM MAarHUTHOTO MOJsA. 3HauY€HUE ATOW OMIMOKH
3aKOHOMEPHO MEHSIETCS Ha MPOTSHKCHUU CYTOK, MPUYEM, €CJIM MYelbl TAHI[YIOT Ha ABYX CTOPOHAX
BEPTUKAIbHON IUIOLIA/IKH, CYTOYHBIE KPUBBIE ATHX OMIMOOK 3€pKajbHBI 10 OTHOIICHHUIO APYT K
apyry. HamoMHHM, 49TO HAmpaBICHHOCTh CHJIOBBIX JIMHUU TEOMAarHHUTHOTO IMOJII 3aKOHOMEPHO
MEHSIETCS B TeUEHHUE CYTOK.

KomMrieHcaris reOMarHuTHOTO TMOJIS KOJIbIIaMu [ eIbMroblla 3HAYUTENILHO CHIDKAET OMIHOKY
OpUEHTAIlMM MYed 1O OTHOLIEHUI0 K CHlie TsKecTH. Eciau ke NpOU3BOAUTH PETYISIPHYIO
MOJICTPOUKY KOJICIl K M3MEHSIOIIEMYCSl HAMPABICHUIO CHJIOBBIX JIMHUWA T'€OMArHUTHOTO IOJsSI, TO
OpUCHTAlMsI TYeNl CTAHOBHUTCS TNpakTU4YecKu Oe3ommbounoi. HaoGopor, mnpu co3manum
MCKYCCTBEHHOTO MAarHUTHOTO TOJS OHIMOKM MmYed cyiiecTBeHHO yBenuuuBatorcs (M.Lindauer,
H.Martin, 1968) Ha ropu3oHTanbHO# TOBEPXHOCTH, IJI€ HEBO3MOKHO MCITOJI30BaTh CHIIY TSHKECTH
B Ka4yecTBE OPUEHTHpA, MMUENIbl CHAdajla OTKA3bIBAIOTCS TAHIIEBAaTh, HO 4Yepe3 HEKOTOPOE BPEMs
TaHIbl BO30OHOBJISIOTCS, TPUYEM OHU OPUEHTHPOBAHBI OMPEIEIEHHBIM 00pa30oM MO0 OTHOUICHHUIO K
MarHuTHOMY Moo 3emin. KoMreHcars TeOMarHuTHOTO TOJIsE KOJbIaMH | eIbMToJbiia MPUBOAHT
B 3TOM CIy4ae K IMOJIHON oTepe OPUEHTALIUH.

B nunmHApUYECKNX yIbAX MYETHMHBIC COTHI OKa3bIBAIOTCS OPUEHTHUPOBAHBI OIPEICICHHBIM
00pa3oM 1Mo OTHOIICHUIO K TEOMarHUTHOMY IOJII0. DTa OPUEHTALMs CTAHOBUTCS OoJiee OTUETIMBON
MIPU UCKYCCTBEHHOM YCHJICHUU TIOJISI ¥ iCU€3aeT IPH €ro KOMIICHCAIIHH.

HanpasrnenHoe BOCHpHUSATHE T€OMarHUTHOTO TOJsI, MO—BHAMMOMY, CBA3aHO C T€M, YTO B
TKaHSIX Tella psda HACEKOMBIX COACPKATCS MHUKPOKPHUCTAIUTBI MArHETHTAa. OJTU KPUCTAJLIBI
OPUEHTUPOBAHbl B Telie, U OHU COXPAHSAIOT OCTATOUHBIM MarHeTusM, KOTOpBIH, B TMPHUHIIUIIE,
MIO3BOJISICT BOCHPHUHSTH HANPSDKEHHOCTh W HAmpaBleHHOCTh reomaruutHoro moust (J.L.Gould and
oth., 1978).

BocnpusiTie MarHUTHOTO TMOJISI MOXKET HaOII0JaThCsl HE TOJBKO B CBSI3U C OpueHTaImei. Tak,
ObUIO MMOKa3aHO, YTO IMYEJIbl MOCJIE IPECCUPOBKU CIOCOOHBI HAXOIUTh YAIIEUKy C CHPOIIOM, €Cli
MIOJT HeH PacIoIOKEH CIa0blii MCTOYHUK MarHUTHOTO TIOJIS.

11.9JIEKTPOMATI'HUTHBIE KOJIEBAHUSA

YacToTHBIN CHEKTpP AICKTPOMATHUTHBIX KOJIeOaHUH, BOSHUKAIOUINX MO Pa3HbIM MPUYMHAM B
arMocdepe U Ha3bIBaeMbIX aTMoc(heprKamu, OYeHb MIMPOK U Kojebmercs ot 0,011 (v Himke) 10
JECSITKOB Merarepil. B OBITy XOpOIIO HM3BECTHBI aTMOC(EPUKH PAAMOYACTOTHOIO TUAIa30Ha,
co3naromme paauornomMexu. X ypoBeHb MEHSIETCS B 3aBUCHMOCTH OT OJIM30CTH aTMOC(epHOTro
¢dbpoHTa, OTpakaTeIbHOU CIIOCOOHOCTH MOHOC(HEPHI, a TAKKE OT COCTOSHUS T€OMAarHUTHOTO TOJS,
HaTpUMep OT TEOMarHUTHBIX OYpb.
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[IIupoko HM3BECTHO, YTO TMOBEJACHHUE HACEKOMBIX 3aBHCUT OT TOTObBI, JaKe eCiu padboTa
MPOBOUTCS B 1TaADOPATOPHH, a CIIIOBATEILHO, MOXKET KOppenupoBarth ¢ arMochepukamu. FIMeHHO
Takas KOppeJsIus HaOMoJanach NP M3YYCHHUU TOBEACHUS TYEN, a TaKKe PEryJIspHbBIX
OIPECTICHUSAX MHTCHCUBHOCTU JBIXaHHsI TePMUTOB. OIHAKO B ATHX CIIy4asXx BOMPOC O BIHUSHHU
caMux aTMOC(EpHKOB, a He APYruX (HaKTOPOB, CBA3AHHBIX C TIOTOOM, SBISETCS COMHUTEIILHBIM.

DJEeKTPOMArHUTHBIC TOJIsI, BOBHUKAIOIINE MTPU UCKPEHHH KOHTAKTOB, COBEPIICHHO HE BIUSIIN
Ha moBejieHue apo30¢ . OTHAKO IEKTPOMArHUTHBIE MO HHPPA3BYKOBBIX M 3BYKOBBIX 4YacTOT,
CO3/1aBaeMbIe C MOMOIIBIO 3JEKTPOMATrHUTOB, OKA3bIBAIM HECKOJIBKO BO30YXKIaroliee IeHCTBHE Ha
HEKOTOPBIX JKYKOB—IUCTOENOB. Takoe e JIEHCTBHE ObLI0O OTMEUEHO M Ha MalbIX MYYHBIX
xpymakax Tribolium confusunmDim, HO OHO TPOSABISLIOCH TONBKO Ha (OHE PE3KO MOHUKEHHOTO
aTMOC(EPHOTO JABJICHUS, a TAK)KE B THM T'COMAarHUTHBIX Oypb. DTH TOJSI MOTYT BO3/CHCTBOBATH
TaK)ke Ha IUIOJOBUTOCTh HACEKOMBIX, 4YTO OBUIO MOKAa3aHO Ha NpPUMEpPE aKallMeBOW TIIH
Acythosiphon caragana€holodk. Biusiaue 31eKTpOMarHUTHOTO TOJSI HAa TIEH MOXET ObITh
pa3IUYHBIM B 3aBUCHMOCTH OT C€30HA. B HaIIMX OMbITaX B Havaje JieTa, KOrja MPOUCXOII POCT
MOMYJISAIUH, TIOCTOSTHHOE BO3/ICHCTBHE MOJIEM TIPUBOJIUIIO K MOBBIIICHUIO TUIOJOBUTOCTH IPUMEPHO
Ha 30%. OceHpl0 X€ BO BpeMsi €CTECTBEHHOTO CIlaja YHCJICHHOCTH TJIEH TO K€ caMoe IIoJie
CHIDKQJIO TUIOAOBUTOCTh Ha 25%. Mexay OSTUMH TepuoJaMHu BO3JCHCTBHE TIOJS MCHEe
onpenenenno (B.b.Uepusies, B.M.Adonuna, 1971).

DKpaHUPOBAHUE OT OKPYKAIOIIMX DJICKTPOMATHUTHBIX MOJICH MPUBOIMIO K 3aMEIJICHUIO
pa3BUTUS  APO30(HI, CHIDKCHHIO HX JKU3HECIIOCOOHOCTH W  MOBBIIICHHUIO CMEPTHOCTH
{B.b.Uepnbimies u ap., 1972). Otu ¢akTel MOTYT OKa3aTbCs BAXHBIMU JUIS TPAKTHKH
KyJbTHUBUPOBAHUS HACEKOMBIX, TaK KaK OOBIYHO WCIOJIb3YeMbIC METAJUTUUCCKHE KaMephbl H
TEPMOCTATHI BCETIa 00J1a/1al0T 3aMETHBIM SKPAHUPYIOIIUM JCHCTBUEM.

12.TEOMAT'HUTHBIE BYPU

MoriHble TOKM, BO3HMKAIOIIME B HOHOC(hEpe KakK pe3yiabTaT COJHEYHOW aKTUBHOCTH,
BBI3bIBAIOT alepuojnyeckue KoyebaHuss reoMarHuTHoro moisa. Ilpu »3TOoM  oOpasyrorces
JOTIOJTHUTEJIbHBIC MO HanpsbkeHHocThio 70 0,01 D (HanpshKeHHOCTh TEOMArHUTHOTO TTOJIS
HEeMHOro MeHee 1 D), XaOTHYECKH MEHSIONIMECS [0 HAMpaBICHHIO M HaNpsHKeHHOCTH. Eciu
aMIUTATY/1a STUX BO3MYIIEHUI T€OMarHuTHOTO TOJIS JOCTATOYHO BEIIMKA, TOBOPST O T€OMAarHUTHON
oype. I[lapamiensHo ¢ U3MEHEHUSIMU T€OMAarHUTHOTO TOJISl BOSHUKAET CIOXKHBIA KOMIUIEKC IPYTUX
SBJICHHUI: U3MEHSETCS COCTOSIHUE HOHOC(EPHI , CIIeJ0BATENIBHO, PACIIPOCTPAaHEHHE aTMOC(HEPUKOB,
B 3E€MHOIl KOpE BO3HHMKAIOT MOIUIHbIE TOBEPXHOCTHBIE TOKH, YCHUJIMBAIOTCS pPE30HAHCHBIE
ANEKTPOMArHUTHBIE KoJeOaHus, B 4YacTHOCTH, B auama3zone 1-10 [, BO3HUKAIOT MOJSIPHBIC
CUSTHUS, TEHEpHUPYIOIINE paCHpOCTpaHSAIONIIMECs MO Bceil miaHeTe MHQPA3BYKH, pacUIUpsAETCs
JIMana3oH MPOXOJAIIEro CKBO3b aTMocdepy YIbTpadHoIeTOBOrO H3JIy4eHUs B CTOpPOHY Oosee
KOPOTKOBOJIHOBOM YacTH CIIEKTpa.

[lepBoe coobIeHne O CBSI3U MEXKIY COCTOSHUEM I€OMarHUTHOTO MOJIS M JIETOM HAaCEKOMBIX
Ha cBeT omybmmkoBaHo B 1966 romy (B.b.UepnsbimieB). bbuto oOHapyKeHO, YTO BO BpeMs
T€OMarHUTHONW Oypu TPUIET MHOTHX HACEKOMBIX YBEIMYMBACTCSI BO MHOTO pa3, MpPUYEM
KOppessus BeIWYUHbl cOOpa ¢ T€OMarHUTHBIMUA MHAEKCAMHM HWHOTJA OKa3bIBA€TCS BBILIE, YEM C
Temneparypoil. HacekoMmble mo-pasHOMYy pearupyioT Ha TeoMarHuTHble Oypu. Tak, B 3TH JHH
3aMETHO  yBEJIIMYMBACTCS MpPHJIET Ha CBET MHOTMX JKYKOB. YEPHOTENOK, IKYXKENHII,
IUIACTUHYATOYCHIX, CTAQWIMHU U MPEACTaBUTENCH psiia Ipyrux cemeicTB. OHAKO HEKOTOPHIE, B
TOM YHCJIE U MAacCOBbIE BUbl HACEKOMBIX, HE pearupoBad Ha MarHUTHbIE OypH.

babouku ToXe Mo-pasHOMY pearupyroT Ha 3TH reodusmueckue coObiTus. Jler Ha cBer
CHOMPCKOro IIEJKONpsiia, Moyiel ceMelicTBa Yponomeutidae,amepukanckoir Oemoit 6abouku
YCUJIMBAETCsl, B TO BpeMs Kak Jjer Oabouku—Mmenseauisl Spilarctia luteaHufn. u orueBku Syllepta
ruralis Sc. ocnabnsercs. EcTh HaOromeHus, 4ToO B JAHM TCOMArHUTHBIX Oypbh YBEIHYHBACTCS
MpPUJIET Ha CBET W TNEPENOHYATOKPBUIBIX. JIeT NIBYKPBUIBIX, MO—BHAMMOMY, HE 3aBHUCUT OT
F€OMarHUTHON CUTYaIiH.

Bo Bpems reomMarHuTHOW Oypy MOMKET yBEIMYHBATHCS HE TOJNBHKO JIET HAa CBET, HO M OOIIUI
YpOBEHb MOJBUKHOCTU HEKOTOPHIX HaceKOMbIX. Tak, BO3pacTaeT KOJUYECTBO >KYKOB HEKOTODPBIX
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BUJOB B CcOOpax OKOHHBIMH JIOBYIIKaMH. [IpM U3ydeHHH CYTOYHBIX MHIPAlUd CaMbIX
pa3HOOOpa3HBIX HACEKOMBIX Ha PACTEHUSIX XJIOMYATHUKA BBISBHIIACH JOBOJIGHO OTUCTIIMBAs M, B
MPUHIUIE, TIOBTOPSIONIAACA OT JHSA KO JHIO KapTHHA Takux nepemenieHuit. OnHAKO B IHU
MarHUTHBIX OYpbh MOBEICHUE ITHX HACEKOMBIX PE3KO MCKaXKaOCh.

I'eomarHuTHBIE OypH OTpPaXarOTCS M Ha TOBEJACHUU HACCKOMBIX, HAXOJAIIUXCS B
nabopatopun. Tak, aKTUBHOCTh TIUTAHUSI TEPMUTOB TIPU TTOCTOSTHHOHM TeMIIepaType KOPpelIupyeT ¢
TEeOMarHUTHBIMUA  XapakTepucTukamu. JKyku—koxkeenbl Trogoderma glabrum Herbst. B
nabopaTopuH TpPH CTPOTO KOHTPOJMPYEMBIX W CTAOWJIBHBIX YCIOBHUSIX ITOKA3bIBATM YETKHUH
CYTOYHBI PUTM TOJBWKHOCTH. B OTHENbHBIC JHH 3TOT PUTM HAPYIIAICS CPa3y Yy HECKOIBKHX
M30JIMPOBAHHBIX JIPYT OT Apyra ocobeid. OKa3aiock, 4TO BEPOSITHOCTh TAKUX HAPYIICHHH BUETBEPO
BBIIIIC B IHU TEOMArHUTHBIX Oypb. babouKn—COBKM HECKOJIBKUX BUAOB mozcemeiictBa Heliothinae
MOKa3aJId HEBBICOKYIO, HO JOCTOBEPHYIO KOPPEJSIIIMI0O WX AaKTUBHOCTH B JIaDOpaTopuu ¢
ITCOMAarHUTHBIMM HHJCKCAaMHU. YJIAJIOCh II0Ka3aTh, YTO HW3MEHCHHMS AaKTHBHOCTH MOTYT OBITh
BbI3BaHbl T€OMArHUTHBIMH BO3MYIICHHUSMH, IPOUCXOJMBIIMMH JaXe 3a JBOE CYTOK [0
HaOmrofieHni. EcTh Takke OCHOBaHHSI TPEAINOJAraTh, YTO BIUSHHE TCOMArHUTHBIX COOBITHI
3aBucUT OT (a3el JIyHbI. Bo BCsikOM citydae, Takue M3MEHEHUS KOPPEISIE MEXy aKTUBHOCTBIO
06a004YeK M TEOMAarHUTHBIMH HHAEKCAaMU ObUTM OTMEUEHBl HAa MpPHUMEpPEe aMEepUKaHCKOW Oenoi
06abouku u coBok Heliothinae.VY mocnenuux B onpeaencuuyio ¢azy JIyHBI 3HAK KOPPEISALMU
MEHSIICS C JOCTOBEPHO MOJIOXKHUTEIBHOTO Ha JOCTOBEPHO OTPHUIATCIBHBIN.

['eomarnutHass Oypst — CJOXHBIH KoMmIuieke (aktopoB. Kakme M3 HHX OTpakarOTCs Ha
MOBEJICHMH HACEKOMBIX IOKa OCTaeTcs HesCHbIM. Hambosee BEpOSITHO, YTO HA HACEKOMBIX
BO3/ICHCTBYIOT JIEKTPOMArHUTHBIE KOJICOaH!sI, TCHEPHPYIOLIHECS BO BPEMSI TEOMAarHUTHOU OYpH.

I'TABA 2. BUOJIOIT'HYECKHUE PUTMbI

1. OCHOBHBIE ITIOHATHUA

buonornyeckuii puTM — 3TO uepelOBaHUE uepe3 NPUOIUUTENBLHO paBHBIE HHTEPBAJIbI
BPEMEHHU KaKMX—ITNO0 OMOJIOTUYECKUX SBICHUH, U )K€ MAKCUMYMOB U MUHUMYMOB KaKOTr0—J1100
OMOJIOrNYECKOro mporecca. buosornueckuii puTM MOXKET HMPOSBIATHCA HAa YPOBHE JEATEIBHOCTU
OJIHOM KJIETKHM WJIM €€ OpraHeill, OpraHa, OpraHu3Ma B LI€JIOM M HOMYJIALMKA OpraHu3MoB. [leprost
TaKUX PUTMOB MOTYT OBITh B IMAMa30HE OT J10JIei CeKyH]Ibl 10 HECKOJIBKUX JIET.

Kak Bo3HMKaIOT Ononornueckue putMbl? ['eHepanus puTMa MOKET OBITh YHCTO CIIOHTAHHOH,
T.. OCHOBAaHHOM Ha KakKuUX-TO (PU3MOJIIOTMYECKMX M OMOXMMHUYECKHX IIpOLECCax B OpraHU3Me.
IIpumephl TakMX PUTMOB. PUTMHUYECKHE COKPAILEHHUS MBIIIL, YIPaBJSIIONIMX JBHKEHHEM KpbuUIa
WJIM 7K€ CO3JAI0IIUX 3BYKOBBIC UMITYJIbCBI B IIECHE Ky3HeunKa. ClI0’KHEE BOIIPOC O BOSHUKHOBEHHUH
TaK Ha3bIBAEMbIX HKOJIOIMUYECKUX PUTMOB — CYTOYHBIX, JIYHHBIX U CE30HHBIX, O KOTOPBIX MOHAET
peub B 3T0i rnase. C 0JIHOI CTOPOHBI, BCE TAKME PUTMBI B TOM WJIM MHOM CTENIEHH COOTBETCTBYIOT
U3MEHEHMSIM CpeJibl, BBI3BAaHHBIM ACTPOHOMUYECKMMH HPUYMHAMH, M, Ka3ajJochb Obl, SBIAIOTCA
HETOCPEICTBEHHON peakuueil Ha 3TH U3MeHeHHs (9K30oreHHble puTMbI). C Ipyroi CTOPOHBI, Kak
MOKa3bIBAIOT 3KCIIEPUMEHThI, MHOTHE U3 3TUX PUTMOB CIIOCOOHBI COXPAHATHCS B JIAOOPATOpUU B
IIOJIHOM H30JSILIMM OT €CTECTBEHHOM Cpelbl, a CIEAOBAaTCIIbHO, SBIIAIOTCA CIIOHTAaHHBIMHU
(3HIOTEHHBIMHU).

CoOTHOIIEHNE 3TUX 3JIEMEHTOB B PUTME MOXET OBITh PA3JIMYHBIM: OT IOJIHOTO CJIeIOBAHHUS
3a JOOBIMH M3MEHEHUSIMHU YCIOBHM O JKECTKO 3alporpaMMHpPOBAHHOTO pPHUTMA, IOYTH HE
CBSI3aHHOT'O C COOTBETCTBYIOIIMMHU U3MEHEHHUSIMU Cpeibl. TakuM 00pa3oM, SKOJIOTHYECKHE PUTMBI B
TOW WJIX UHOW MEPE UMEIOT ABOMCTBEHHYIO PUPOY.

2. CYTOYHBIE PUTMbI
Cymounasa nepuoouynocmsy cpeovl 4 AKMUEHOCHb HACEKOMbIX

Bpamenue Harieid niaHeTsl BOKPYT CBOEH OCH NMPUBOJUT K 00JIee UM MEHEe 3aKOHOMEPHBIM
CYTOUYHBIM M3MEHEHHSM BceX (akTOpoB cpeibl B TeueHHe cyTok. Hanbonee pe3sko u 3akOHOMEPHO
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MEHSIETCS. TPU OSTOM OCBEIICHHOCTh. Kak yke OTMedanoch BBIIIE, MMEHHO CBET SIBISICTCS
BOXHEUIIIMM CHTHAJIBHBIM (DaKTOPOM B JKM3HH HACEKOMBIX. YETKO MEHSIOTCS B TEUCHHE CYTOK
Takhe BaXHbIC NJI HACEKOMBIX (DaKTOpPHI, KaK TEeMIIepaTypa W BIIAXHOCTb. VI3MeHEHUus 3Tux
(hakTOPOB OCOOCHHO PE3KO BBIPAKEHBI B paiioHaX € 3acylUIMBBIM KiIMMaTroM. He MeHee deTku
cyTouHble u3MeHeHus paanodona Ha yactore 10 KI'n (armocdepuku), a Takxke D-cocraBnstorieit
T€OMarHUTHOTO TIOJIS.

Hacexomblie mpucrnocabIuBalOTCs K CYTOYHBIM HM3MEHEHHSM CpEIbl, MPUYypOUYUBasi CBOIO
aKTUBHYIO )KH3Hb K HanOoJiee OJaronpusTHOMY Il HUX BPEMEHHU CYTOK U YXOZsl B YKPBITHS, KOTIa
KU3HU TPO3UT OMACHOCTh WM AKTUBHOCTh HEBO3MOXKHA. Yamie BCEro HMMEIT MECTO [Ba
MaKCUMyMa aKTHBHOH J>KHU3HEICSTEIBHOCTH B TEUEHHE CYTOK. Jleno B TOM, YTO SKCTpEeMallbHbIC
YCIIOBUSI HAOMIOAIOTCS ABAXKIbI B CYTKHU: TOCJE MOJYHOYM M Tociie monynHs. Hour — Hambonee
TEMHOE M XOJIOJHOE BpeMs, eHb — HauOoyiee kapkoe W cyxoe. J[JIsl HaCeKOMBIX dYallle BCETro
HauOoJee OIaronpUsATHRIMU OKa3bIBAIOTCS MIEPEXOTHBIC YCIOBHUS, KOTJA U MPOSIBISIETCS MAKCUMYM
AKTHUBHOCTH.

AxmuerHocmb HACEKOMOTO — 3TO €ro JIo0asi JesSTeNbHOCTh. AHTHTE3a AaKTHBHOCTH —
MACCHBHOE COCTOSTHUE HJTU TTOKOH, KOTIa HACEKOMOE TIPUHUMAET 03y, TPEOYIONIYI0 MUHUMAITbHOU
3aTpaThl SHEPTUH, U HEMOABMKHO. [lomuepkHeM, 4TO aKTUBHOE HACEKOMOE HE BCErJa IOJIBUIKHO,
HarpuMep O0roMoJI B HAaNpsDKEHHOU TojicTeperaromei mose. OIHaKo 3TO CKOpee UCKII0YEHUE, YeM
npaBwio. YacTHpIE BUABI aKTUBHOCTH — DPA3IMYHBbIC THUIBI JEATEILHOCTH, HAMpaBIIEHHBIE Ha
TOCTIDKEHUE OMpPECeNICHHBIX IIeJIeH: MHUTaHWe, MUTPAIIMOHHBIN JIET, CIIapUBaHHe, OTKIIAJKA SHII,
BBIXOJ] U3 KYKOJIKH, JIMHbKA U T.II.

AXTUBHOE HACEKOMOE IIOYTH BCET/Ia TOABWKHO. [1006udCHOCMb® — OTO JBYIKEHHE
KOHEYHOCTEH U JIFOOBIX MPUAATKOB TeJa HE3aBUCUMO OT IIeJI, Ha KOTOPYIO OHO HampaleHo. UTak,
caMa TIOJBHMIKHOCTH SIBJISIETCSl JIMIIb CPEJCTBOM, HO HE BHJIOM aKTUBHOCTH (BO wH30ekaHHE
MyTaHUIIBI HEXENATENbHO YHOTPEONSATh TMEPEBEACHHBI C WMHOCTPAHHBIX SI3BIKOB TEPMHH
" IBUTATE/IbHAS aKTHBHOCTH").

[Tpu u3y4yeHnn akTUBHOCTH (MJTU TIOJIBHYKHOCTHU) ONIPEIEIISIOT NOKA3amenu akmueHoCmu, T.¢.
KOHKPETHBIC TTapaMeTPhl IOBEJCHHUS, U3MEPSEMbIE B IPOIIECCEe HAOIIOICHUN.

Memoowvt uzyuenun CymouHvlxX pummos

OnHa M Ta )K€ AaKTUBHOCTh MOXET OBITh M3y4€Ha C IOMOIIbI0 H3MEPEHUH HECKOJIBKUX
pa3IMYHBIX MOKa3areneil. Pa3nuyaior Tpu kareropuu mokasarenieil ypoBHS JIF0OOH aKTUBHOCTH (M
HOABWKHOCTH). [lepBast KaTeropwss — OTHOCHTENIBHOE KOJMYECTBO AKTHUBHBIX (IIOJIBIIKHBIX) B
JaHHBII MOMEHT BpeMeHHM ocoOeil. Bropas kaTeropusi — KOJHUYECTBO MOBEJCHUYECKHX aKTOB,
COBEpIIIaeMbIX OJHOW OCOOBIO, TPYIIONH Oco0eW WM AaXe IeJOW NPUPOJHON IOMYJISAIHECH,
HaOMIOJaeMBIX HA MPOTSHKCHUHM ONPEICICHHOr0 HHTEepBajla BPEMEHH (KOJIMYECTBO B3JICTOB,
CIIApUBAHMM, BBIXOJAOB H3 KYKOJIOK, JIMHEK, KOJMYECTBO HANaJaIIMX Ha 4YelIOBEeKa WIN
NPWIETAONIMX HA CBET HACEKOMBIX TAHHOTO BHJA 33 €OUHHUILy BpemeHH). K TpeTbell kareropuu
MoKa3aTese, OTHOCATCS 4YMCIOBblE 3HAYEHHs HEMOCPEACTBEHHBIX MM MOOOYHBIX PE3YJIbTAaTOB
KAaKOr0—TO JIaHHOT'O IIOBEJIEHUS 3a OIPENEICHHbIE MHTEPBaJbl BpeMeHU. [Ipumephl: KOJIMYECTBO
MOTJIOIEHHON IHINM, KOJMYECTBO 3KCKPEMEHTOB, YHUCIIO OTJIOKECHHBIX SHI], YHCIO BCIUIECKOB
IIyMa WM CUTHAJIOB aKkTorpada, BhI3BaHHBIX JIBUKCHUSMHU HACEKOMBIX.

OtnenbHbIe NOKA3aTeNM JAlOT TOJIBKO (pparMeHTapHY0 KapTUHY puTma. Tak, Hampumep, o
pUTME TOABIKHOCTH MOKHO CYAMTH IO KOJHYECTBY IOJABHXKHBIX 0coOed B jabopaTopuu WM B
caJlkax B IIOJI€, a TaKXe IO 4YUCily 0co0e€il, BCTpPEUCHHbIX HA JAHHOM Y4YacTKe WJIM Ha JaHHOM
Mapuipyte. OJTHaKO KOJMYECTBO MOBMKHBIX 0CO0EH MOXKET ObITh OUY€Hb BBICOKMM IPHU OOJIBIION
BAJIOCTH MX ABMKEHHH, B 9TOM Cllydyae aBTOMAaTH4eCKas 3alHCh C ITOMOIIBIO aKTorpada Mmokaxer
HU3KUI YpOBEHb NOJBMXHOCTU. BO3MOXXHO M TO, YTO HAacEKOMBbIE, OCTaBasACh IOJIBHKHBIMH,
NepEeCTaHyT MoNagaThes Ha riia3a Habmogaremnto. Jpyroit npumep. Bronne 00bEKTUBHBIM METOJIOM
U3MEpPEHUs] YMCIECHHOCTH JIETAIOIIMX HACEKOMBIX KaXXyTCs BCACBIBAIOIIME BO3IYX JIOBYILIKH.
OpnHaKko B TEYEHHE CYTOK MOXKET U3MEHATHCS KaK BBICOTA IOJIETA HACEKOMBIX Hal YPOBHEM 3EMIIH,
TaK ¥ MECTa CKOIIJIEHUS JIETAIOIINX HACEKOMBIX.
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OdeBHIHO, YTO TPHU OINUCAHWUHU JIOOOrO pHUTMa HEOOXOIUMO YKa3blBaTh H3MEPSBIIUECS
nokasarenu. Hanbomnee nonHast kKapTuHa puTMa BO3HUKAET TOJIBKO IIPU COMOCTABICHUH HECKOIbKUX
nokasaresneil. Tem He MeHee, B 3aBUCUMOCTH OT LEJIEld MCCIEAOBAaHMS 4acTO M OJMH IOKAa3aTellb
OKa3bIBAETCsl IOCTATOYHO MHGOPMATUBHBIM. PUTMBI pa3HbIX MOKa3zaTese, XapakTepu3yrole OaHy
U Ty K€ aKTHBHOCTh, OoJiee WM MEHee KOPPETUpPYIT APYr C JIPYyroM, HO HUX COBIAJCHHE
MaJoOBEpPOATHO. Tak, aKTUBHOCTh OTKJIAQJKH SIMIl MOKET OIpPEAeNsAThCS MO KOJIUYECTBY OCOOEH,
OTKJIAJBIBAIOIINX W1 B JAHHBI MOMEHT BPEMEHH, KOJTMYECTBY KIIAJ0K WIIH SIUII, OTIOXKEHHBIX 32
€IMHUIlY BPEMEHH, a TaKXKe IO YUCITYy 0cO0€el, OTIOKUBLINX siiflla Ha TPOTSHKEHUU OMPENIETICHHOTO
uHTepBasia BpeMeHH. OUeBUIHO, YTO KOJIMYECTBO KIIAJIOK 3a JAHHBIM WHTEPBAI BpEeMEHH Oyaer
3aBHCETh HE TOJBKO OT YHCJa CaMOK, OTKJIQJbIBAIOIIUX SHIA, HO U OT MPOAOKUTEIHLHOCTH aKTa
knaaku. KoamdecTBo ke OTIIOKEHHBIX SIUI] OyIeT COOTBETCTBOBATH YHCIY KJIAJ0K TOJIBKO B TOM
cllydae, €Clid KOJIMUYECTBO SIMI] B OAHON KJIaJIKe MOCTOSHHO.

Bre16op mokasarensi akTUBHOCTH, a COOTBETCTBEHHO, M METOJIUKH HAOIIOJCHUS, 3aBUCHT OT
Iejael  WCCleoBaHUs, a TakXke OT BO3MOXKHOCTeW HaOmomatens. [loguepkHem, d9TO
KOHCTPYHpPOBAaHUE aBTOMATUYECKUX MPUOOPOB NAIEKO HE Bcerjaa ompapnaHo. Ecim He craBsaTcs
Kakue—IuO0 crenuanbHble IeNHd, TO Hauboiee MpPOCTO U HaJAeKHO IPOBECTH BHU3YaJbHBIC
HabmoneHus: Ha npoTspkeHun 7—10 cyrok. Jlaxke mpu KpyriIoCyTOYHBIX HAOMIOJEHUSX VIS 3TOTO
JIOCTATOYHO TPEX CMEHSIOLUX IPYT Apyra HaOroaaTenei.

N3ydyeHne cyTOUHOTO pUTMa HEBO3MOXKHO 0€3 MOCTOSTHHOTO KOHTPOJIS 32 (haKTOpaMH CPE/Ibl.
Ecnu pabora mpoBoAHMTCS B MOJEBBIX YCIOBUSX, JKEJIATENbHO MAKCUMAJIbHO MPHUOIN3UTH MECTO
METEOPOJIOTUYECKUX HAOMIOJCHUN K TOMY MECTY, IJIe HaXOoJsATCsl HabmoaeMble Hacekombie. [lpu
3TOM MpPEXIE BCEro HaJl0 OOpaTUTh BHUMAHUE HAa OCBEIIEHHOCTH, BJIAXHOCTh U TeMIIEpaTypy
BO3/yXa.

[Tpu HabmroaeHUAX B 1a0OpaTOPUU HAAO MO BO3MOKHOCTH HCKJIIOYMTH HEKOHTPOJIUpPYEMbIE
(hakToOphl, KOTOPBIE MOTYT HCKa3UTh PUTM WM JIa)Ke IOJHOCTHIO HaBSA3aTh HACEKOMOMY PUTM
CBOMX M3MEHEHUH. B mo60oM cirydyae HabmogaeMblil 00BbEKT JO0KEH HAaXOAUTHCS B TEPMOCTATE WIIN
B TEPMOCTAaTHPOBAaHHOW KoMHare. Ha MOCTOSSHHOM ypOBHE IKeJIaTelbHO TOJACPKUBATh H
BJIQXXHOCTh. Eciu 00BEKT JOMKEH HAXOAUTHCSA MPH €CTECTBEHHOM OCBELIEHUH, TO HEOOXO0IUMO
VUUTHIBaTh PA3HBI CYTOUHBIM XOJlT OCBEIIEHHOCTH B 3aBHCHUMOCTH OT OPHECHTAllUd OKOH
MOMEIleHUsI Mo cTpaHaM cBera. OueHb HeEKeJIaTeNbHO TOMaJaHHe Ha KaMepy € HaceKOMBIMH
MPSIMBIX COJHEYHBIX Jy4eil, KOTOpbIE MOTYT PE3KO MOBBICUTH TeMIepaTypy BHYTpu Hee. [lpu
HCKYCCTBEHHOM OCBEIIEHUM OYEHb BAXKHO OBITh YBEPEHHBIM B TOM, YTO MUTAIOUIUI JIaMIy TOK
JOCTATOYHO CTAOWIICH U HE U3MEHSIETCS Ha TIPOTSHKEHUH CYTOK.

KpaitHe Ba)kHO MOJIHOCTBHIO KOHTPOJHUPOBATH XOJI OCBEIICHHOCTH. Tak, B HAIIUMX OMBITax
kKamepa c¢ Kykamu—kopoBkamu Coccinella septempunctatel. Obuia ocBemieHa JIaMIIoi,
CO3/1aBaBIlIel TOCTOSTHHYIO OCBEIIEHHOCTh OKOJIO 2 ThICSY JIK. B kamepe ObL10 yKpbITHE, Ky/a )KYKU
MOTJIM YXOAWTHh OT cBeTa. HabmiomeHus mpoBOIWINCH B Jaboparopuu, TAe OKHO OBUIO TMOYTH
MOJIHOCTHIO 3aHABEIICHO M MPOHUKABUIMK cIaOblil CBET yBEIMUYMBAJ THEM OCBELIEHHOCTb KaMephl
He Oonee yem Ha 10 nk. B Takux yclOBUSX PUTM aKTMBHOCTHU JKYKOB OBbLJI OYEHb UYETKUM U
COOTBETCTBOBaJl MECTHOMY BpeMeHH. OJHAKO MOcje MOJHOM H30JSAIUH J1ad0paTOpuu OT CBETa
W3BHE BCSIKME TIPOSIBIICHHSI pUTMA TOTYAC KE UCUE3ITH.

Habmronass put™ BbIXOJa Ip0o30(UI U TPUXOTPAMM M U3 KYKOJIOK, MOXKHO YOEIUTHCS, 4TO
JOCTaTOYHO HCKIIOYUTENLHO cIab0oro cBeTa B COTHIE JOJU JIFOKCA, MMPOHUKAIOMIETO B TEPMOCTAT
4yepe3 KOHTPOJbHBIA TEPMOMETpP WM CKBO3b HHMUTOXKHBIE LIEIHM MEXKIY JBEpLEHl ¢ pe3nHOBOM
MPOKJIAJIKOM U KOPIYCOM, YTOOBI MOJHOCTHIO MCKA3WIMCh PE3ylbTaThl dKCIepUMeHTa. Jlaxe mpu
COOJTIOJICHUH BCEX MPABUJI PUTM B JIAOOPATOPUHU HUKOTAA HE ObIBAET CTAOMIHHBIM U €T0 MMapaMeTPhI
M3MEHSIFOTCS W30 NHS B JeHb. OHA U3 BXHEHIINX MPUYNH TaKOW HECTAOMILHOCTH — KOJIeOAHUS
aTMoc(hepHOro JaBJeHHs; APYrue BO3MOXKHbBIE IPUUUHBI — KOJIeOaHUS YPOBHS MOHU3AIMU BO3/1yXa,
HU3KO — M BBICOKOYACTOTHBIE KOJEOaHUs SIEKTPOMATHUTHBIX TOJeH, HWHPPa3BYKH, BIIHSHHE
rpaButaiimoHHoro monst Jlynel. HecraOuibHOCTH pUTMa HMHOTZA@ CBSI3aHA CO CIIOHTAHHBIMU
M3MEHEHUSMHU (DU3HOJIOTHIECKOTO COCTOSTHUSI CAMOT0 00BEKTA.

W3BectHa u napyras rpymnna OpUYdH, KOTOpas MOXKET ObIThb 3HAUMTENBbHON MOMEXOW mpu
W3YYCHHH PUTMOB. B TepByl0 odepenb CleqyeT Ha3BaTh BUOpAIMU M IIyMbI, BOSHUKAIOIIUE B
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pe3yabTare NesATeIbHOCTH JIIoek (TUQTHI, TPAHCHIOPT, OTKPHIBAHUE U 3aKPBIBAHHUE JBEPCH U T.1.).
Jlpyras npuunHa — Kakue—i1n0o JeTy4yue BellecTBa, NOSBIAIOIMUecs B 1a00paTopuu, B TOM YUCIIE U
TabauHbIi JpIM. B CBSI3U ¢ 3TUM KeNaTelbHO U3y4YaTh PUTMBI B J1a00OpaTOPUSX, PACTIOTOKEHHBIX B
MOABAJBHBIX IMOMEHICHUSAX, HE HMEKIIMX OKOH M BO3MOXKHO PEXE IOCEIAeMbIX JIOIbMHU.
Jlaboparopust Takxke IOKHA OBITH PACHONIOKEHA BO3MOXHO JalbIlle OT YIHI], HACHIIICHHBIX
TPAHCIIOPTOM.

WNuorna ans ompenencHusi (akTOpOB, BIUSIONIMX HA PUTM HACEKOMBIX B €CTECTBEHHBIX
YCIIOBUSX 11€JI€CO00pPa3HO MPOBOJUTH SKCIIEPUMEHTHI B MECTE€ OOMTAHMSI HACEKOMBIX B MPUPOJE.
IIpu 3TOM neTaroImMe HACEKOMBIE HAXOAATCS B CaJKe, a HEJIETAIOIIHME B 3arOHE, OrOPOKEHHOM
HEMpPOXOJUMBIM i1 HUX 3a0opurkoM. Caakyd M 3aroHbl pacroiaratoTcsl B IOJie, HAJ HHUMH
MOABEIIMBAIOT JIaMIIbl HaKaJMBaHUS WM dJeKTpoHarpeBarenu. llpemycmaTrpuBaeTcsi Takxke
BO3MOKHOCTb HCKYCCTBEHHOT'O 3aT€HEHUS CaJKOB. B TakMX 3KCIIEpUMEHTaxX HaCEKOMBIE HAXOITCS
MOYTH B €CTECTBEHHBIX YCIOBHUAX, 3a UCKIIOUYEHUEM TOI0, YTO MPOCTPAHCTBO AJIsI UX AaKTUBHOCTH
orpanuyeHo. [Ipu momouu nami, HarpeBaTeieil M 3aT€HEHUS MOXKHO B JII000O€ BpeMsl CYTOK
MU3MEHSTh OCBEUIEHHOCTh U TEMIIEPATYPY B HYKHOM HaIPaBJICHUHU.

Pacnpeoeﬂeuue AKmMu6eHoOCmu 60 6peMEHU CymokK

TpaguionHoe JeeHrne HaCeKOMBIX 10 00pa3y JKU3HHU Ha JTHEBHBIX, CYMEPEUHBIX U HOYHBIX
JaJIeKO HE OXBAaThIBACT BCETO MHOI000pa3uss PUTMOB. M3BeCTHBI MPHMEPHI, KOTJIa HACEKOMBIC
MOYTH OJUHAKOBO AKTHWBHBI HA MPOTSHKCHHWH ABYX, a TO M BCEX TpeX ATHX nepuoaos. C mpyroii
CTOPOHBI, TIPH HM3yYECHUU PUTMOB AKTUBHOCTH, HAIPUMEP, THEBHBIX HACEKOMBIX, BBISBIISIOTCS
CYIIECTBEHHBIC PA3JIMUMs B UX TOBEICHUHU. OJIHA aKTUBHBI TOJHKO B Ha4Yalle U KOHIIE JAHS, IPYTHe —
B CEpEIUHE JTHS.

Ot0 nenenue Tem Oosiee MPUOINZUTENBHO TTOTOMY, YTO KaKIAOMY BHIY aKTUBHOCTH MOXET
OBITH CBOMCTBEH CBOM puTM. ClleJOBaTEIbHO, PU U3YICHHH PUTMUKH OJTHOTO HACEKOMOTO MOXKHO
MOJIYYUTh TIENIbI HAa0Op HEePEeNKO CaMbIX Pa3HOOOPA3HBIX, XOTSA M XapaKTePHBIX JUIS JAHHOTO BUAA
puTMOB. HakoHell, B 3aBUCHMOCTH OT (PH3UOJIOTHIECKOTO COCTOSIHHUS, ITOTO/IBI WJIH CE30HA PUTMHKA
HACEKOMBIX MOXET CYIIECTBEHHO M 3aKOHOMEPHO H3MEHSTHCS. TpPaauIlMOHHOTO JETCHHS IS
MOIO0HOTO aHAJIM3a PUTMOB SIBHO HEJIOCTATOYHO.

B ocHOBy kinaccuuKanmuu pPUTMOB TMOJOXKEHBI CIEAYIONIUE MPHU3HAKUA: HAIWYHE WU
OTCYTCTBHE CTPOTOrO IMOJpPA3JCICHUS MEpHoJa pUTMa Ha BpeMs aKTHBHOCTH M BpeMs IOKOsS, a
TaK)Ke pacrpesielieHrss MAaKCHMYMOB: B CEpeIHE JIHS, B Ha4aje M KOHIIE JAHsI, B BEUYCPHUE CYMEPKH
W TIepeJl pacCBETOM, B CEpeIMHE HOYH. B COOTBETCTBUM C 3TUM MOXKHO BBIJCIUTH 12 THUIIOB
pacrpenieieHus aKTHMBHOCTH B TeueHHe CyToK (puc.6). OHM OXBaThIBAIOT OOJBIIMHCTBO
HAO0JII0JTACMBIX PHUTMOB, IOJHBIA )K€ WX OXBAaT HEBO3MOXKCH IO CIEAYIONUM NpuduHaMm. Bo —
MEPBBIX, PETUCTPUPYEMBIC PUTMBI, OCOOCHHO PUTM TOJIBHUKHOCTH, HEPEIKO MPEICTABISIIOT COOOM
KOMIUICKC W3 HECKOJBKHX PUTMOB. Tak, pUTM TOJIBHIKHOCTH MOXKET OTPa3HTh OIHOBPEMEHHO
PUTMBI ¥ TOWCKA IHIIM, U MUTPAIIMOHHON aKTHMBHOCTH, W TIOMCKA TMOJIOBOTO MapTHepa, u T.10. B
3TOM CJTy4ae KOJUYECTBO MAKCUMYMOB TIOJIBHOKHOCTH MOYKET OBITh OOJIBIIIE ABYX.

Bo-BTOpBIX, pasrpaHnueHue BPEMEHU CYTOK, HAIIPUMEp, pacCBeTa M Hayaia JIHs, KOHIA THS U
CyMepeK, OYeHb YCIIOBHO. YacTo aKTMBHOCTH, HAUYMHAIOMIASACSA 1O 3aXOja COJIHIIA B KOHIIE JHS,
MPOJOJKAETCA Kak cymMepeuHasi. Takue pUuTMBbI MOKHO OIMCATh KaK MEPEXOJHbIC MEXKIY ABYMS
THUTIaMU. B—TpeThuXx, CTPOro CUMMETPUHU JBYX IHKOB aKTHUBHOCTH B TCUCHHE CYTOK B MPHUPOJC
00bIYHO He ObIBaeT. YacTo pacCBETHBIN WU YTPEHHUN MaKCUMyMBI CMEIAOTCS Ha Oojiee MOo3IH1e
9achl ¥ aKTUBHOCTh HACEKOMOTO MPOTEKAET MK 00Jiee BBICOKOH OCBEIICHHOCTH, YeM BEYECPOM.

Haubonee Ba)kHO B CHUCTEME CYTOYHBIX PUTMOB IPOTHUBOIIOCTABICHUE KPYIJIOCYTOYHON
AKTUBHOCTH M aKTHBHOCTH, OIPaHUYCHHOHN ONpEJCIICHHBIM BpeMEeHeM CyToK. [IpuBeneM kpaiiHue
MpUMEphI, TOKAa3bIBAIOIIUE TPUHIMI TaKOTO mMojapaszaencHus. [Ipumep KpyriaocyTOYHOM
AKTUBHOCTH JIAIOT JIMYMHKH CHHAHTPONHBIX MyX. OHHM KOIomaTcs B CyOCTpare Kpyrible CYTKH,
XOTs HOYBIO MpH OoJiee HU3KOW TemrepaType UX ABMKCHHUS MOTYT HAONIOAAThCS PEXe U OBITh HE
CTOJIb DHEPTHYHBIMH, KaK B CEpeIUHE KapKoro AHSA. babouku—rpaypHUIIB! JeTaroT aHeM. Houblo,
KakoBa Obl HHM ObUIa TemrepaTrypa, 0ab0O04YKM CHAST HEMOABIIKHO. DTO TpPHUMEpP aKTUBHOCTH,
OTPaHHYCHHOW OMPEJICIICHHBIM BPEMEHEM CYTOK.
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Puc.6. Tumbl CyTOYHBIX PUTMOB aKTUBHOCTH HacekoMbiX (o B.b.UepnbimeBy, 1984):T — Bpems cyTok, A — ypOBEHb
oOweit nnm yacTHoW akTHBHOCTH, J| — nens, H - Houb. IlepBriii cTonOel cBepXy BHU3. KPYIJIOCYTOYHAs! aKTUBHOCTh
(mperMyILeCTBEHHO AHEBHAsl, YTPEHHE—BEUCPHsS, CYMEPEUHO—PACCBETHAS M HOYHAs); BTOPOW CTONOEL TUTENbHAS
aKTHBHOCTb (IHEBHAs, yTPECHHE—BEUCPHSs, CyMEpEYHO—PACCBETHAS W HOYHAs); TPETUil CTOJOEL: CTPOro AHEBHAs,
YTPEHHE—BEUCPHSIsI, CyMEPEUHO—PACCBETHAS M HOYHASI.

Wtak, KpyriocyToyHas aKTUBHOCTb MOXKET HaOJIONaThCs B JHO0OE BpeMsl CYTOK, XOTS
BO3MOXXHBI 0oJiee WJIM MEHee NJUTENIbHbIe HEperyispHble May3bl. HekoTopble KpyriocyTOYHO
aKTHUBHBIC HACEKOMBIC MOTYT BOOOIE HE 00JalaTh CyTOUYHBIM PUTMOM (HACEKOMBIC, KHUBYIIHEC B
THUIOIICH JpeBeCHHE, OOMTAaTeNM TIIyOOKHMX CIOeB Mo4Bbl W rmeinep). OgHAKO ropasao dvarie
MaKCUMaJlbHasi aKTUBHOCTh IPUYPOUEHA K OMPEACIICHHOMY BPEMEHHU CYTOK.

KpyriocyToyHoit akTUBHOCTBIO 0071a/1a€T OOJIBIIMHCTBO JINYMHOK HACEKOMBIX. AKTUBHOCTH B
m000€e BpeMsi CYyTOK BO3MOKHA TaK)Ke Y MMaro OOJIITUHCTBA TAPAKAHOB, TEPMUTOB, MPSMOKPBLUIBIX
1 pabourx MypaBbeB. JTa IpyIna HACEKOMbIX OMOJIOTHYECKH OYEHb Pa3HOPOIHA, OJHAKO Y BCEX €€
MpeACTaBUTENEH MOJET, KaK MPaBUJIO, HE SIBJISIETCS OCHOBHBIM CPEJCTBOM NEPEABMKCHUS, WA KE
OHU COBCEM HE CIOCOOHBI K mojery. CBeT OObIYHO BIIMSAET Ha aKTUBHOCTb 3THUX HACEKOMBIX, HO
CBETOBBIC IIpeNeNbl, OrpaHUYUBAIOIINE AKTUBHOCTh, OTCYTCTBYIOT. MX 3peHue OOBIYHO
anmno3uIMOHHOE, YacTo cabo pa3BuTo. /IJig JaHHON KaTeropuu HACEKOMBIX OYEHb TUIUYHO HIIU
MOCTOSIHHOE OOWTaHWE B YKPBITUAX, T/I€ MHHUMAJIbHBI CYTOUHBIC KOJICOAHUWS YCIOBUH, WIH
HEMOCPEICTBEHHOE OOMTaHKe Ha MUILEBOM cpefie (B IpeBecHHE, Ha KOPMOBBIX PACTCHHUAX, TPYIaX,
B HaABO3¢, B 3amacax MpOAYKTOB). Temmeparypa Teila 3THX HACEKOMBIX Bcerga OJHM3Ka K
TEMIIEpaType OKPYKarouleil cpebl.

OTmeTHnM, 9TO CKa3aHHOE OTHOCHUTCS JIUIIb K OOIIel aKTUBHOCTH W MOABMKHOCTH, YaCTHBIE
K€ BHJIbI aKTUBHOCTU WJIM MOJBM)KHOCTH MMAaro 3TUX HACEKOMBIX MOTYT OBITh JOBOJHHO TOYHO
OTpaHUYEHbl OINpPEJCICHHBIM BpEeMEHEM CYTOK. TakoBo, Hampumep, MNEHUE KY3HEUUKOB H
CapaH4oBbIX, JIET TapakaHOB, KJOMOB M XYKOB. BooOIle leT HaceKoMbIX, 3a peayaillnmu
HCKJIIOYEHUSIMU, OTPaHUYEH OMPEJEICHHBIM BpPEMEHEM CYTOK. B 4HCIIO TakuxX HCKIIOYEHUI
BXOJIUT, HANpUMEp, KPYIJIOCYTOUHBIN JIET caMIlOB HemapHoro menkonpsna. OIHako BO BpeMs
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MOJIAPHOTO JHS, KOI/Ia COJHIIE COBCEM HE 3aXOIUT, KPYIJIOCYTOYHO MOTYT JIETaThb HAaceKOMbIE
MHOT'MX BHJIOB: ITYE€JIbI, MOIIIKH, KOMAapHI.

AKTHUBHOCTb, OTPaHUYEHHAs! OIPECIEHHBIM BPEMEHEM CYTOK, OCOOCHHO TUIIMYHA I UMaro
BBICOKOOPTaHM30BAaHHBIX HACEKOMBIX, TAKMX KakK JIBYKPBLUIbIE, IEPETIOHYATOKPHLIbIE U 0a00UKH, a
TaK)Ke JJIs1 UMaro MOJEHOK U CTPEKO3. DTU HACEKOMBIE NEPEIBUTAIOTCSI B OCHOBHOM HJIM TOJIBKO C
MOMOMUIBIO 1MoJIeTa. PUTM MX aKTUBHOCTH OOYCJIOBJIEH XOJIOM OCBEILIEHHOCTH, U CBETOBBIE MPEIEbl
AKTUBHOCTH XOpOILIO BBIPAXEHBI. 3PEHHE y ITHX HACEKOMBIX XOPOILIO PAa3BUTO M OTHOCHUTCS K
pa3HbIM THIaM. B 11€e10M HacekoMble, aKTHBHBIE JIMIIb B ONPEACIIEHHOE BpPEMs CYTOK, TakKkKe
OMOJIOTMYECKHU OYEeHb pa3HO00pa3Hbl. /i HUX TUMMYHO OOMTAaHUE HA OTKPBITHIX MECTaX U peaKoe
UCIOJb30BaHNE YKpbITHHA. TemmepaTypa ux Tena Oyiaromaps BBICOKOH sHeprum obOmeHa (a y
JHEBHBIX BHJIOB TaKXe OJjaromaps COJHEYHON paauaiuy) BO BpeMs aKTHBHOCTH JOBOJBHO
cTaOuJIbHA U 3aMETHO MPEBBIIIAET TEMIIEPATypy OKpYKaroule cpebl.

Temeppr oOpatuMcs K JpyroMy mapameTpy pHUTMa — TMPUYPOUYEHHOCTH MaKCHUMyMa
aKTUBHOCTH K OIPEJEICHHOMY BpeMeHHU CcyTOK. CBsA3b MeXay OMOJIOrHeil HaCeKOMOTo U BpeMEHEM
€ro MaKCHUMaJbHON aKTHBHOCTHM XOpOULIO WILTIOCTpUpyeT Tadbmuma 1, cocraBnennas T.JIptoncom u
JI.Teitmopom Ha OCHOBE OOIIUPHBIX COOPOB JIETAIOIIMX HACEKOMBIX B YMEPEHHOU 30HE C TTOMOIIBIO
BCAChIBAIOIIMX BO3yX JIOBYIIEK.

Tabmuma 1

CBa3b MCKAY TUIIOM IIMUTAHUA U BPpEMCHEM MaKCUMAaJIILHON aKTUBHOCTH JICTAaOHIUX HACECKOMBIX
(T.Lewis, L.R.Taylor, 1965)

HpOIIeHT BH/I0B HAaCEeKOMBIX,
Tun nuTanus JIEeTAIOIUX
JHEM B CYMCPKU HOYBHO
XMIIHUKHA 69 22 9
JIucrorpsizymmue 96 4 0
IInTamiuecs HA IBeTax 70 19 11
Oourarommue Ha
pasJjaramomuxcs 46 52 2
cy0cTpaTax
Adaru 24 0 76

N3 aTol Tabmuiel cremayer, 4To oOIiee pasHooOpasue (GopM, JETAroIMX THEM, Topas3ao
BBIIIIE, YEM CYMEpPEYHBIX U HOYHBIX. OUeBUIHO, YTO MMEHHO 3pPEHHUE HIPAET OCHOBHYIO POJIb B
MOWCKaX MUTaHUS y XUIIHUKOB, GUTO(AroB M HACEKOMBIX, MUTAIONINXCSI HEKTAPOM M HBUIBIOH, T.€.
Yy HACEKOMBIX C OCHOBHBIMH THUIaMU MHUTaHUs. HOYHOM MoJIeT BHIMONIHAETCS MPEXAe BCEro He JUis
MIOMCKOB TIHIIM, @ KaK MUTpanusi, He TpeOyIomas CTOJIbh COBEPIICHHON 3pHUTENBHON OpPHEHTAILIUH.
@opMbl, MUTAIOMIMECS PA3JIATAIOLUIUMCS CYOCTPaTOM, HaXOAT €ro MPEUMMYIIECTBEHHO MO 3araxy.
OTMeTHM, YTO BEYEPOM CHIDKACTCS TYpOYJICHTHOCTh BO3AYyXa M HOBBIIIAETCS €r0 BIAXKHOCTB, YTO
Oonee OMarompusATHO Ui pacIpOCTPAaHCHHs 3amaxa. boJjbIIoi NpoueHT HOYHBIX agaroB
OOBSCHSIETCSl JIETOM KOMapOB—IIOJITOHOXKEK. Kak HM3BeCTHO, y 3THX KOMapoB 3pEHHE Pa3BUTO
OTHOCHUTEJIBHO CJIA00 U OpUEHTALMs B MOJIETE JIOCTUTAETCS B 3HAUUTENILHOW CTENEHH TP MTOMOIIN
ocsi3aHMA. Takoi crmoco® OpHEeHTalWu MO3BOJIIET WM JIeTaTh B JIFOOOE BpeMs CYTOK M JIaXe
MPOHUKATh INTyOOKO B MELIEPHI, T MOJHOCTHIO OTCYTCTBYET CBET.

Cpaeueuuepummoe Pa3novlx GUO06 NOOGUIICHOCHIU U AKMUBHOCIU

[ToaBUXKHOCTH SIBIIIETCS OCHOBOM MPAKTHUYECKHM BCEX BHUJIOB AKTUBHOCTHU, IMOATOMY, €CIHU
MOJIBIKHOCTD HE SIBIISIETCS KPYTJIOCYTOYHOM, TO HE Oy/leT KpyrioCyTOUHOM U akTUBHOCTH. Ho mpu
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TUIIMYHOU JJIs1 HCEJICTAIOIINX HACCKOMBIX prrHOCYTOqHOﬁ INOABMXXHOCTHU MHOI'ME€ BHIAbI HUX
aKTUBHOCTH MOTYT ObITh HEKPYTJIOCYTOYHBIMH.

YacTHBIN BUJ NOABWKHOCTH — IMOJCT, 3a PpPCAKUMU UCKIIIOYCHUAMH, HC GBIBaeT
KpyriaocyTodHbIM. Eciii HacekomMoe U ToJI3aeT, U JIETAeT, TO BpeMs JieTa, Kak MPaBuiio, COBIAAET ¢
HaH60nee BBICOKMM YPOBHCEM IOABUKHOCTH. Jlet BCCraa 60)166 OrpaHn4cH OCBCHICHHOCTBIO U
TeMIepaTypou, YeM MoJI3aHue.

[TuTanue MOXeT OBITh KPYTJIIOCYTOYHBIM, OCOOEHHO MPU M30BITKE MHILIH, BO3HUKAIOIIEM MPH
KU3HU Ha/ WM B MUINEBOM cyOcTpare. BbIXxon W3 siuil, JUHBKM M OCOOCHHO BBUIYIUICHHUE W3
KYKOJIOK TaKXC YaCTO SABJIAIOTCA KPYIIIOCYTOYHBIMHU, XOTSI UX MAKCUMYMBI, OCO6€HHO MaKCUMYM
BBIXOJa U3 KYKOJIOK, OOBIYHO BBhIpaXKEHbI OOJiee YETKO, YeM MaKCUMYM PHUTMa MOJBM)KHOCTHU. B
psilie CIIy4aeB PUTM BBIXOJa U3 KYKOJIOK OTJIMYAETCs YAUBUTEIBLHON YETKOCTBIO. Pe3K0 orpann4eHsl
BO BpPEMEHU CIIApUBaHUE U OTKJIAJKa SUI], YTO, MO-BUAMMOMY, CBS3aHO C BO3ZMOKHOCTSIMU PabOTHI
PCUCIITOPOB, YUHACTBYIOIUX B MOUCKE MAPTHCPA UJIN OTBICKAaHUU IMOAXOAAIICTO cyGCTpaTa.

CpaBHUM BKparTiie pacrpeneieHie MaKCUMYMOB MOABM)KHOCTH U Pa3HbIX BUIOB aKTUBHOCTH
B TCYCHHUC CYTOK. ﬂCHO, 4YTO PUTM MOABHUIKHOCTHU SABJIACTCA OCHOBOH BceX MpoYnux pUTMOB. PutmEl
Pa3HbIX BUJIOB aKTUBHOCTH, KaK MPABUJIO, COOTBETCTBYIOT PUTMY MOJBHUKHOCTH, COCTABIISASA KaK Obl
ero ¢parMeHThl. TOJIBKO B PEIKUX CIydasX PUTM KaKOro-JIMOO BHJA aKTHMBHOCTH OKa3bIBaeTCs
MIPOTUBOMOJIOXKHBIM 10 (ha3e puTMY MOABMKHOCTH, KaK, HAIPUMEpP, PUTMbI IUTAHUS psa TYCEHHUII.
MaKCI/IMyMI:I CITapuBaHUdg YalmlC MMCHOT MCCTO B Hadali€ HJIM B KOHILC NCpUOJa MOABUXKXHOCTH,
MaKCHUMYMBbI OTKJIAJKH SIUI OOBIYHO MPUYPOYEHBI K Beuepy KaK y JHEBHBIX, TaK U Y CyMEPEUHbIX
(bOpM, HO MHOIr'Ja BO3MOXKHBI U YTPOM. MaKCI/IMYM BbIXOJa JIMYUHOK U3 AUIL O6I:I‘-IHO COBIIaAAa€T CO
BpEMEHEM Hauaja aKTUBHOCTH 3TUX JIMYUHOK. AHAJIOTHYHBIM 00pa3oM, MaKCUMYM BBUTYILJICHUS U3
KYKOJIOK COBIaJacT ¢ Ha4YaJiIoOM BpPCMCHU AKTHUBHOCTU HMaAro. COOTBGTCTBCHHO, JHCEBHBIC
HAaCEKOMbIE€ BBIXOIAT M3 KYKOJOK YTPOM, a HOYHbIE — BedepoM. MaKCHUMyMbl JieTa Ha CBET
HaOII0Ial0TCS HECKOJIBKO T03Ke, YeM MaKCUMYyMbl aKTUBHOCTH B cajikax. [luTtanue, Kak TpaBuIo,
MpeBapsieT: 1 MUTPAllMOHHYIO aKTUBHOCTD, U JIET Ha CBET.

Bapuauuu pummos aKkmuenocmu

brio Ob1 OMOIOTHYECKH HEOMpaBAaHHBIM, €CITM ObI PUTMBI AKTUBHOCTH, TIOJIOOHO KECTKOU
mporpaMMe aBTOMaTa, MOBTOPSUTMCH BCEra B OJHOM W TOM JK€ BapuaHTE, HE3aBUCHMO OT
COCTOSIHMSI HACEKOMOT'0, €r0 MOTPEeOHOCTEH M KOHKPETHBIX YCJIOBHM. B mpupone kapTuHa puT™ma
AKTUBHOCTH KaXXJOTO THS BO MHOTOM IMOXO0a OJIHA HAa JIPYTYIO U B TO K€ BpeMsi OECKOHEYHO
u3Mensierca. [IpuyuHbl Bapuanuil 3akIOYarOTCsl B M3MEHEHUWU WM CaMOT0 HAaceKoMOro, WU
YCIOBHMI Cpelapl. OTH BapHallMd PACHpPOCTPAHSIOTCS W HAa YPOBEHb YETKOCTH (CTENEHb
BBIPAKCHHOCTH) PUTMa, M Ha MOJI0KEHUE TUKOB aKTHBHOCTH BO BPEMEHH.

OTmeTnM, 4YTO WHAMBHIyallbHAs W3MEHYMBOCTH pPHTMAa MOXET OBITH 00yCIOBIEHA
reHeTuuecku. Tak pUTMBI MOABMIKHOCTH Pa3HBIX ocobOei xkyka Troqoderma glabrumHerbst. s
o01eM J0BOJIBHO cXOAHbI. OIHAKO, Y OJHOW caMKH ObUT OOHApy>KEH COBEPUICHHO HEOOBIYHBIN
put™. Ecim Bce )KyKH CTaHOBWJIMCHh aKTUBHBIMH B 6—84 yTpa, TO 3Ta caMKa HaunHaia 6erath ¢ 24
Houu. HacTopKo ke paHblile MpeKpalaiach ee akTUBHOCTh B BeuepHee Bpems. [1lnpoko n3BecTHO,
YTO JIFOAH TI0 MPEATIOYNTAEMOMY UMU BPEMEHHU pabOTHl MOTYT OBITH Pa3fe/ICHbl Ha ?KaBOPOHKOB",
"romybeit" u "com". [lo—BuamMomy, TO ke HAONIOAAETCS Yy HEKOTOPBIX CTPEKO3, OAHH Oco0Ou
KOTOpBIX TPEANOYUTAIOT JIETaTh B NEPBOM TMOJIOBUHE [HS, a Apyrue — BO BTOpoi. Bmpouewm,
nono6Hast auddepeHnranus MoxKeT ObITh CBS3aHa C BO3PACTOM MMaro. Tak, y MHOTHX JHEBHBIX
HACEKOMBIX 3pelible UMaro JeTaroT OJMKe K CepeArHEe THS, a MOJOJble, HEaBHO BBIBEALIUECS U3
KYKOJIOK — OO0JIbIlIe B HA4aJIe ¥ KOHIIE, YTO, CKOPEE BCETO, CBSI3aHO C UX MEHBIIEH YCTOMYUBOCTHIO K
CYXOCTH BO3[yXa W YIbTpa(HoIeTOBOMY H3IydYeHHIO. Y KyKOoB—KoOkeenoB Trogoderma glabrum
YpOBEHb MOJBIKHOCTH MOJIOJBIX, €IIe HEIOCTATOYHO OKPEIIINX WMAaro O4eHb HHU30K, PUTM Ke
CTapbIX 0COOEH HEUETOK M Pa3MBIT BO BpeMEHHU. Takas KapTWHAa M3MEHEHHH PUTMA C BO3PACTOM
TUMIAYHA JJTSI MHOTHX HACEKOMBIX.

EcTtecTBeHHO, UTO pUTMBI MEHSIIOTCSI B 3aBUCUMOCTH OT CTaJUH pa3BUTHs. PUTMBI y THUMHOK,
KaK MPaBWJIO, BHIPAKEHBI MEHEE YETKO, YeM y MMaro, Jake eciau o0pa3 >KU3HH TeX U JAPYrux
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CXOfeH. PUTM MOXKET MEHSAThCS HAa NPOTSHKCHUH JIMYUHOYHOTO PAa3BUTHS, BIUIOTH O CMEHBI
JTHEBHOM aKTHBHOCTH Ha HOYHYIO, KaK OTMEYAETCS Y TYCEHHUI] HEKOTOPBIX BOJHSHOK.

PUTMBI aKTUBHOCTH CaMIIOB U CAMOK MHOTHX BHJIOB MOTYT 3HAYUTEIBHO pa3nudarbes. Yacto
TaKkde pa3INuusi JIETKO OOBSICHUMBI HECOBIIAJCHHWEM PHUTMOB pa3HBIX BHUJIOB AaKTHBHOCTH —
CHapUBaHUS WU OTKIAJKU SUIl. B Apyrux ciiydasx 3TO CBS3aHO C MaJON MOJBH)KHOCTBHIO CAMOK.
Paznuunss B pUTMUKE BHWIYIUICHHS M3 KYKOJIOK MOTYT CIY)XHUTh H3OJSIIIMOHHBIM OaphepoM,
MPEeIOTBPALIAIONINM OIM3KOPOJICTBEHHBIE CKpemuBaHus. [IpaBma, Hampumep, y TPUXOTPaMMBI
caMIlbl BBIXOJST M3 KYKOJIOK HECKOJBKO paHbIIE CAMOK, HO OCTAIOTCS TYT K€ Ha 3apa)KCHHBIX
KJIaJKaxX U MOKUAAI0T CAMOK.

[lpy HemocTraTke NHIIM W BOJBI CYIIECTBEHHO TIOBBIMIACTCS YPOBEHBb ITOABMKHOCTH
HACEKOMBIX, XOTsI B OCHOBHOM PHUTMHUKA MPHU 3TOM MMOYTH HE HAPYIIACTCS: HE MPOUCXOAUT CABHUTA
(da3bl © MAKCUMYMBI OCTAIOTCSI B TOM K€ TOJ0XeHnU. OHAKO aKTUBHOCTh U3 OTPAHUYCHHOW BO
BPEMEHH CYTOK MOXET CTaTh Jake KpyriaocyrouHoi. Takwe W3MEHEHUs pHUTMa JIETKO
poHa0Ir0/1aTh, HAIPUMED, Y CBEPUYKOB, PSJIa )KYKOB, KOMapOB U MyX IIPH TOJOJaHUN M KaXKIE.

Konewno, Bapwamuu pUTMOB BO3HHKAIOT HE TOJNBKO H3-3a HW3MEHEHUH COCTOSHUS
HAaCEKOMOT0, HO TaK)Xe M IO/ BO3JEHCTBHEM BHEIIHWX (akTopoB. Hampumep, B macMypHYIO
MOTO/IY WJIM B TCHH JieCa MAaKCUMYMbl aKTHBHOCTH MIPHOIIKAIOTCS K cepenuHe Aus. [lof BiausiHIeM
JYHHOTO CBETa MAaKCUMYMbI aKTHBHOCTH HOYHBIX HACEKOMBIX CIBUTAIOTCS K CEpeluHE HOYH.
Huskas temmeparypa daiie BCero CKa3bIBaeTCsl Ha aKTUBHOCTH, MPOTEKAIOIICH Tepe]] pacCBETOM U
B pDaHHHE YTPEHHUE Yachl. Y JHEBHBIX (OPM UYPE3MEPHO BBICOKAs TeMIleparypa MPHUBOAHUT K
MOSIBJICHUIO U JajbHEeHIIeMy yriayOJeHHI0 MUHUMyMa aKTUBHOCTH B CEPEIUHE JHS BIUIOTH JO
MOJTHOW TIOTEPU aKTHBHOCTH B ATO BpEMSI.

PUTMBI U3MEHSIOTCS TaK)Ke U B 3aBUCUMOCTH OT C€30HA, TeorpaduuecKoi MUPOTHI U BBICOTHI
HaJl ypoBHEM Mops. [IpuHINIT W3MEHEHHUS PUTMOB 3[I€Ch OJIMH M TOT JKE€. TPU XOJIOJI€ aKTUBHOCTh
KOHIIEHTPUPYETCS B CEPEIUHE JHs, a B Kapy CIBHUTacTCSl HA BEUEPHHUE U PAHHHUE YTPEHHUE YaCHI.
Ha Goubmioii BEICOTE Hajl YpPOBHEM MOPSI aKTHBHOCTD B CEPEIUHE JTHS MOXKET CHMYKATHCS TAK)KE U B
CBSI3H C BBICOKUM YPOBHEM yibTpaduoneroBoii paauanuu (B.M.Uukarynos, 1979).

O4eHb UHTEPECHBIN ONBIT, MOACHIIOIUN B KAKOM-TO MEpe OJUH U3 BO3MOKHBIX MEXaHU3MOB
CE30HHOTO M3MeHeHus: putMa Obul moctasieH Jx. Tpymenom (J.Truman, 1973)B ero ombiTax
KYKOJIKM JyOOBOTO IIIEJIKOTpsaa ObUTM BBIpalleHbl Npu Temmeparypax 25° m 12° C. 3artem
Habrogany nosexeHue 0abodek MpHu 0OAMHAKOBOHM TeMiepatype 25° .Oka3anaock, 4To, HECMOTPS Ha
OJTMHAKOBYIO TEMIIEpaTypy, CaMIIbl, BEIpalieHHbIE TPH 25°, CTAHOBUIIMCH TIOJBMKHBIMUA TIPUMEPHO
gepe3 5 4 mocie BBIKIIOYCHUS CBETA, T.€. B cepenuHe Hour. CaMIlbl JKe, BRIPAIICHHBIC IPU HU3KOM
TeMIeparype, MMEIH OYCHb HEUSTKHH pPUTM W HaYWHAIHM JeTath yxe depe3 1,3 4 mocie
BBIKJTIOYCHHS CBETA, T.€. B Hadase Houu. CaMku 3Tol ke 0a0ouku B 00EHMX CepHsiX IOKa3aid
OJTMHAKOBBIM PHUTM, OJTHAKO BPEMs BBIACICHHS UMH (EPOMOHA TOYHO COOTBETCTBOBAIO BPEMEHU
aKTUBHOCTH CaMIlOB cBoel cepuu. Takum oOpa3om, ciBur (a3l puTMa MOKET 3aBUCETh HE TOIBKO
OT TeX KOHKPETHBIX YCIIOBH, B KOTOPHIX HAXOAUTCS B JAHHBII MOMEHT HacEKOMOe, HO U OT TeX, B
KOTOpBIX TPOTEKaNo ero pa3putue. HabmromaBmmiics caBur (a3pl puTMa y MICTKONPsIa SIBHO
HOCWJI QJIalITUBHBIA xapakTtep. boiee paHHIOIO aKTHBHOCTH CaMIIOB, BBIPOCHIMX B XOJIO/C, U
Pa3MBITBIE PUTM MOKHO pPacCMaTpHUBATh KaK MPHUCIIOCOONCHHE K XOJOIHBIM BECCHHUM WIIH
OCEHHHM HOYaM.

[TomuepkHEM, YTO UCXOJHO CyMEpPEUYHbIC U HOYHBIC BUJBI HEPENKO OBIBAIOT AKTHBHBIMU U B
JTHEBHOE BPEMsI, HCXOJTHO K€ THEBHBIC BUJIbI, 32 pIYAUITNMH UCKITIOYCHUSIMH, HUKOTIa HE JICTAIOT
HOYBIO (KpOME HOYHOTO BPEMCHHM B TEUYCHHE TMOJSIPHOTO JHS). DTO, MO-BUAMMOMY, CBS3aHO C
OOJNIBIIMMH BO3MOXKHOCTSIMH THITHYHOTO JUII HOYHBIX ()OPM CYIEPIIO3UIIMOHHOTO 3peHHs. Y
HEJIETAIONINX HACEKOMBIX 3pEHHE OOBIYHO UTPAET MEHBIIYIO0 POJIb, TIOATOMY CABUTH (a3bl pHUTMA
BO3MOJKHBI B JIFOOBIX HAIIPABICHUSX.
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3.9HJOT'EHHBIA CYTOYHBIA PUTM
Ilposaenenusn 3noozennozo pumma 6 npupooe u 1adopamopuu

BuemrHre (akTopsl pe3Ko BIHMSAIOT Ha YPOBEHb AaKTUBHOCTH HACEKOMBIX W MOTYT OBITh
HETIOCPEICTBEHHOM MPHUYUHON HabIromaeMoro purMa. OTHAKO JajieKo He BCEera pUTM aKTHBHOCTH
MOXHO OOBSCHHTH TOJBKO BO3JCHCTBHEM BHEIIHHX (AKTOPOB. JIErko NOHSATH NPHYHHEI
CHHXPOHHOCTH JIeTa OTKPHITO JKMBYIIMX HACEKOMBIX, SIBHO pEarupyloIMX Ha ypPOBEHb
OCBEIIEHHOCTH. Eciiu jxe HacekoMble BO BpEMsI TIOKOSI MOJIB3YIOTCSI YKPBITHSAMU HIIH 3apBbIBAIOTCS
rITyOOKO B TIOYBY, OOBSICHUTH OJJHOBPEMEHHOCTh UX BBUIETA TOPa3zio CIIOKHEE.

Tak, B TypkMmeHuu, pu cOOpe HaMH HAaCEKOMBIX Ha CBET, IPWJICTABIIHNE THICSYaAMU MEJIKHE
KYKA—YEPHOTEIIKU 3apBIBAINCH B 3€MITIO OKOJIO JIOBYIIKH. Bech 1eHh Ha OBEPXHOCTH HE ObLIO HU
OJTHOTO XyKa. BedepoM ke, KOrjia HACTYIajao BpeMs X JIeTa, MOBEPXHOCTh 3€MJIM LICBEIMIACH U
Yyepe3 HECKOJIbKO MHUHYT CTAaHOBMJIACH YEPHOU OT IMOJTYHII KYKOB. DTH KyKH MOTJIN 3aphIBaThCS Ha
rnyouny 1o 1 m. CrenoBarelibHO, TPYIHO TMPEANOI0KNUThH, YTO UX BBIXOJ HA MOBEPXHOCTH OBLT
BBI3BaH OIPEICIICHHON TEMITEpaTypOil MM OCBEIIEHHOCTBIO, TeM 0oJjiee, YTO TTOBEPXHOCTh 3EMIIU
OKOJIO JIOBYIIKH ObLIA TOMOJHUTEILHO OCBEICHA KBAPIIEBOM JIAMITOM.

Kpymusie HenmeTaromue )Kyku—aepHoTenku Trigonoscelis gigafktt. BeIxoaaT Ha MOBEPXHOCTh
NecKa B IYCTBIHE TOJBKO YTPOM U BedepoM. HarpeB moBEepXHOCTH MecKa B CEpEIUHE THS JOXOIUT
no 70°,49t0 UIs HUX CMEpTEeNbHO omacHo. Kak B cepefriHe JHS, TaK ¥ HOYBIO JKYKH HaXOMAATCS Ha
rinyoune 1o 25—-30cM, e TeMIieparypa o4ty NocTossHHa U 00br9HO He npebimaeT 30°. IloaTromy
UX BBIXOJ Ha TIOBEPXHOCTh HABPsJ JIU MOXET OBITh CBSI3aH C M3MCHEHUSIMH TEMIEPaTyphl WIN
OCBEILIEHHOCTH. boiee Toro, yrpom skyKH BBIHYK/JICHBI IPOXOIUTh CKBO3b OCTHIBILHUI 32 HOUB CIIOW
MecKa, 9ToOBI TIOMACTh Ha TOJBKO YTO HAUYaABIIYIO HAarpeBaThCs MOBEPXHOCTH. [lepen BedepHUM ke
MaKCHMyMOM aKTHBHOCTH, HA00OPOT, OHU MPOXOISAT CKBO3b MCKIIOUUTEIBHO TOPSIYMiA CIIOH, B TO
BpeMsi KaKk TOBEPXHOCTb CTaHOBUTCS TpoxiamHee. Ecim OBl KyKM pearupoBajii Ha elBa
JIOXOMSIIYI0 B TIYOMHY BOJIHY TEIUIa WM OXJIAXICHHS, OHH OIa3[IbIBAIM ObI C BBIXOJOM Ha
HECKOJIbKO 9acoB W morubanu. Hanbonee mpuemiemoe 31ech 00bICHEHHE — 3TO HAJIMYKE Y J)KYKOB
SHJIOTCHHOT'O PUTMA, T.€. CIIOHTAaHHO pabOTaIOIIUX BHYTPH OpraHu3Ma OMOJIOTHYECKHX YacoB.

Wtak, 5TM W MHOTHE Jpyrue HaONIONEHUS TOKa3bIBAIOT, YTO PUTMHUYECKOE MOBEICHHE
HACEKOMBIX JaJeKO HEe BO BCEX CIIydasX MOXET ObITh OOBSCHEHO TOJBKO HEMOCPEICTBEHHOM
peakiuell Ha M3MEHEHUs TakuxX (aKTOPOB, KaK OCBEHICHHOCTh, TEMIIEpaTypa, BIAKHOCTh U T.H.
Jloka3aTh JK€ CYIIECTBOBAHHE OSHIOICHHOIO CYTOYHOIO pHTMa OBLIO BO3MOXXHO TOJBKO B
nabopaTopu TPU KOHTPOJIMPYEMBIX W CTAOMIBHBIX BHEIIHUX YCIOBHsIX. [lepBble Takue
SKCIepUMEHTHI OblTH mpoBeaeHs! emie B Hadane XYIII B. ¢ pacTrenusmMu MUMO3bl. DTH pacTeHHS,
HaXO/IMBIIMECS B IOCTOSTHHOW M TIOJTHOM TEMHOTE, IIOJAHUMAIIN U OITyCKAaJIH JIUCThSI COOTBETCTBEHHO
BpemeHu cytok. Cnycts 6omnee yem 100 mer, Obulo TMOKa3aHO, YTO MEPHUOJA TAKOTO pUTMA Y
pacTeHuil, HaXOASIIUXCS B TIOCTOSHHBIX YCJIOBHUSIX, HECKOJIBKO OTJIIMYaeTcss OoT 24 4, a,
CIIEIOBATENIFHO, PUTM PACTEHHSI TOCTEIIEHHO PACXOAMUTCS 10 (ha3e ¢ MECTHBIM BpeMeHeM. DTO ObLIO
MEePBBIM COOOINEHHEM O yupkaouanuvlx (OKOJOCYTOUHBIX) puTMax. Hamuuwe Takoro putma, He
COBIAJAIOIIETO C MECTHBIM BpEMEHEM, SBJISIETCS HauOoiee BECKUM JO0Ka3aTeIbCTBOM €0
SHJIOTEHHOCTH W TIOJIHOW HE3aBUCHMOCTH OT CYTOYHOTO XOJa KaKHX-IIHOO HEKOHTPOIUPYEMBIX
BHEIIHUX (DaKTOPOB, KOTOPHIE MOTJIHM OBl IPOHUKHYTH B J1a00OPaTOPHUIO.

BriepBbie cpeau JKUBOTHBIX, TO-BHAMMOMY, MMEHHO Y HACEKOMBIX OBUIM OOHApY)KEHBI
CYTOYHBIC SHJIOTCHHBbIE PHUTMBI. [lepBoe HaOmIOIEHHE OBUIO TPOBEACHO HA IKYKaxX—ILEIKyHaX,
KOTOPBIE, HAXOSICh B INIOTHO 3aKPBITOH KOpOOKE, HE IBUTAIIMCH THEM, HO OBLTH TIOJABMKHBI HOUBIO
(E.Perris, 1853)2ta paboTa He mpuBiekia 0codoro BHUMaHus U Toybko B 1896 rony P./lro0ya
(R.Dubois, 1896pmucan y npuBe3eHHbIX u3 BecT-MHANN MIETKYHOB—KYKYXO YCTKHH CYTOUYHBIN
pPHUTM CBEYCHHUSI B TEMHOTE IIPH MOCTOSHHOI Temneparype. Ha nBa roga panee Obuia onyoarMKoBaHa
pabora A.Kuzens (A.Kiesel, 1894),u3yuaBiiero ABHKEHHE MUTMEHTAa B IJla3aX COBKH-raMMa
Plusia gammal. M3BecTHO, YTO NpU OCBEUICHUU HOYBIO IJIa3 HOYHOW 0a0OUYKH SIPKO OJIECTHUT, a
JTHEM MIMEET OoJiee TYCKIIyto okpacky. B ombirax Kuzens nipu cogepkanun 6ab04eKk B MOCTOSHHOM
TEMHOTE OKpacka MX IJIa3 MCEHsJIach B TEUYEHHE CYTOK, NPHYEM JTOT PUTM COXPAHSIICS Ha
MPOTSDKEHUH HECKOJIBKUX HEICIh.
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B nagane XX B. Obuln OOHapy)XeHbl CYTOYHbIE H3MEHEHHS OKPAaCKU OJHOTO M3 BHUIOB
MMaJJOYHUKOB, a TaKXXe OIYOJIMKOBAHO TEPBOE COOOIIECHHUE O CIOCOOHOCTH MY B pe3yibTaTe
JPECCUPOBKH TpPHJIETaTh 32 KOPMOM B OmpeesieHHoe BpeMsi cyTok. Crano siCHO, 4TO Yy Iuel
MMeeTCs "4yBCTBO BPEMEHH' , KOTOPOE OHHM MCIOJL3YIOT MPH MOCEIICHUH IBETOB, BBIACISIONINX
HEKTap B omnpezeneHHoe BpeMs cyTok. B 1914rony ObuM CKOHCTPYMPOBAHBI MEPBBIE aKTOrpadbI-
pUOOPHI, TTO3BOJISIONINE BECTH JJIUTEIBHYI0 aBTOMAaTHYECKYIO 3allUCh TOIBIKHOCTH Pa3IMYHBIX
xuBoTHBIX (J.S.Szymanski, 1914 storo MOMEHTa CTajJO0 W3BECTHO O COXPAHCHHU pUTMA B
MOCTOSIHHBIX YCIIOBHSX y JIECATKOB BUIOB HACEKOMBIX.

Jlo HacTOsILEro BPEMEHHU BBICKA3BIBAIOTCS COMHEHHMS, YTO HaOIrofarouascs pUTMUYHOCTD
MOBEJICHHSI B TIOCTOSIHHBIX YCJIOBUSIX TEMIIEPATypPhl M OCBEIIEHUS BCETJa OCHOBaHA HA YHIOTEHHOM
putMe. CKBO3b CTEHBI J1a0OpaTOpUU MOXKET NMPOHUKATH MHOTO (DaKTOPOB, MMEIOIIMX CYTOYHYIO
MEePUOINYHOCTh. Kak oTMeuanoch BBIIIE, HACEKOMBIE MOTYT pearnupoBaTh Ha Takhe (aKTOPHI Kak
aTMoc(epHOe J1aBJIeHHEe, TeOMAarHUTHBIE TOJIsI, UHPPA3BYKH, 3JIEKTPOMAarHUTHBIE KOJICOAHNUSI.

OCHOBHBIM JTOKa3aTEJIbCTBOM CYIICCTBOBAHHS JHJOTCHHOTO PHUTMA, KaK OTMEYAJIOCh BBIIIE,
CuuTaeTcs OOBIYHO HaONIOJAoUIeecsl MpeBpalieHue CyTo4Horo (24-gacoBoro) putMma B
[UPKaIUaHHbBIN, KOTOPhIA HE MOXET OBITh CHHXPOHU3UPOBAH CO BPEMEHEM CYTOK, a
CIIeZIOBAaTEeNbHO, M LMKJIAMH reodu3nueckux (akTopoB. 3/1eCh MPOCMATPUBACTCS AHAIOTHUS C
YacaM¥, CIICTaHHBIMU YEIIOBEKOM, KOTOPBIE MPAKTUYECKH BCETAa CIIENIaT MM OTCTAIOT M, TAKHM
0o0pa3oM, IMOCTENEHHO PacXOIATCS C MECTHBIM BpPEMEHEM, €ClIM HMX XOJ HEe KOPPEKTUpPYeTCs
BHCIIHUMHU CHTHaJaMH. [IpyrUMH TOATBEPKICHUSAMH JTOMY CIY)XaT COXpaHEHHE CyTOYHOU
PUTMUKH y Apo3odui mpu HaOdroaeHuM B jtaboparopun Ha HOXKHOM moitoce, Tie MOYTH BCe
(dakTOpBl HE MOTYT UMETh CYTOYHOH TMEPHUOJMYHOCTH, a TAKKE OTCYTCTBHE TOICTPOWKH PHTMA
HAaCEKOMBIX HAXOJAILIMXCS B IOCTOSHHBIX YCIOBHSX OCBELICHHS M TEMIIEpaTyphl, MOCIe HX
MIEPEBO3KHU 10 MIMPOTE B 30HY APYrOro 4YacOBOTO MOsICa.

B nosb3y sSIBHOW SHAOT€HHOCTH PUTMa CBHJIETEILCTBYET M TO, YTO MPU PETYJSPHON cMeHe
CBETa W TEMHOTHl B CYTOYHOM pEXKHME B JIa0OpaTOPHH AaKTUBHOCTh HACEKOMBIX HEPEIKO
npeaBapseT 3TH H3MEHEHHs YCIIOBHM, a Takke ONpeeNieHHAas WHEpLHUs, KOTOpas OObIYHO
HaOromaeTcss npu uHBepTUpoBaHuM Ha 180° cyrouHoro pekuMa ycioBwi (Hampumep, Opu
OCBEILICHUU HOYBIO ¥ 3aTEMHEHHH JHEM).

IKonozuueckoe 3HaueHue IHO02EHHO20 pumma

B npupone puTM HacekoMoro, Kak NpaBWIIO, CKJIAaAbIBA€TCd U3 JABYX KOMIIOHEHTOB!
SHJIOTEHHOT'0 PUTMa W HEMOCPEICTBEHHBIX PEaKIMii HAa W3MCHEHHs cpelibl (IK30reHHOTO PUTMA).
CooTHOIIEHNE YTHX KOMIIOHEHTOB Pa3JINYHO B 3aBUCHMOCTH OT BHJ]a HACEKOMOTO U HaOII0JaeMOT0
noBeieHud. Jlerde Bcero OOHApYKUTh SHIOTEHHBIM PUTM Yy TAaKOrO HACEKOMOIO, aKTUBHOCTb
KOTOPOTO CBSI3aHA C HEOOXOAMMOCTBIO U3MEHEHUS CPEIbl OOMTAHUS: BBIXOJIOM U3 YKPBITUH, TIOYBHI,
13 BOJBI B BO3AYILIHYIO CPENy, U3 CJIOS WJIa B BOJHYIO cpely U T.1. Ecim Hacekomoe HE MEHSET
Cpely Ha TPOTSHKEHUH ONPEISICHHOTO UIMTENHLHOTO MEepHoJa, €ro SHIOTEHHBIA pUTM ciIabo
BBIpaXEH WM BooOIIe He mposBisercs. Kpome Toro, sHAOTeHHbIE PUTMBI 0oJiee TUIMUYHBI JIs
HACEKOMBIX TPOIHYECKOTO M CYOTpPONMUYECKOTO MPOUCXOXKICHUS, YEM ISl HACEKOMBIX yMEpPEHHOM
30HBI, a, TeM Oojee, apKTUYECKO#, TJ€ HACEeKOMOE BBIHYXKICHO JIOBUTH KaXAbIi MOMEHT
ONaronpHUATHBIX JUISI aKTHBHOCTHU yCIIOBHIA.

[IpuBeneM HEKOTOPBIE TPUMEPBL. DHIOTE€HHBIE PUTMBI UETKO BBIPAKEHBI Y MHOTUX TapaKaHOB
U XKYXKEJHUI, B IEPUOJI OKOS UCTIOIB3YIOIIUX YKPBITUS, U MIOYTH HE MPOSBISIOTCS Y JOJITOHOCUKOB,
BCE BpEMs HAXOIALIMXCS B KpPOHAaX JepeBbeB. JIMmib B penkux cCiaydasx SHIOTCHHBIE PUTMBI
OOHAPYKUBAIOTCS Y JIMYUHOK, MOCTOSHHO OOWTAIONIMX B MUIIEBOW cpeie, HampuMep y JTUYUHOK
MyX MU JIMYUHOK XYKOB—KOXKEE/IOB, & TAK)KE Yy T'YCEHHI], IMOCTOSHHO JKMBYIIUX Ha pacTeHusx. C
JIPYrol CTOPOHBI, SHJIOT€HHBIH PUTM JIETKO BBISBISETCA B MOBEJCHUU TYCEHHI] MOATPHI3AIOIINX
COBOK, YXOJSIIMX HEM B IOYBY WJIM XK€ y HEKOTOPBIX I'yCEHHUI, JHEM CKPBIBAIOIIMUXCSA B AYIUIaxX
JIEPEBBEB.

Kak npaBuiio, cTporo puTMHYEH M SIBHO HMOJUYUHSETCA HJIOT€HHOMY PUTMY BBUIET MUMAaro
MypaBbEB U3 MYpaBEeHHKA, TOBEICHUE XKe pabounx ocoOel, MO—BUIUMOMY, ONPEACIISIETCS TOIBKO
BHEIIHUMM YCIIOBUSAMHU. PUTM BBIXOJla HAaCEKOMBIX M3 KYKOJOK IIOYTH BCETJa COXPAHSETCS B
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MOCTOSIHHBIX YCIIOBUSIX, a CIIEIOBATENILHO, SIBISIETCS B CBOCH OCHOBE SHIOreHHBIM. KyKkonku Bcerna
HaxoJiaTcs B Ooyiee WM MEHEe 3alllMIICHHBIX MECTaX M BBIXOJ U3 HUX HACEKOMBIX MOXHO
paccMaTpuBaTh Kak CMEHY CpeIbl OOUTaHMUS.

Wtak, B TeX ciyyasix, KOrjja BHEUIHUE CUTHAIIBI BPEMEHU TPYJHO BOCIPUHUMATh, HACEKOMbIE
MOJIB3YIOTCS YHIOTCHHBIM PUTMOM KaK 4acaMu, 4TOOBI MPUYPOUYUTH CBOIO aKTUBHOCTH K HamboJjee
OJIaronpUsATHOMY BPEMEHU CYTOK. DHIOTEHHBIA PUTM, YIPABIIASl YyBCTBUTEIHLHOCTHIO PELIETITOPOB
Y TIOJITOTaBJIMBAasi HACEKOMBIX K BBIXOJy JIHMIIb B OMPEACICHHOE BPEMS CYTOK, MPEMSATCTBYET UX
peaKIy Ha HECBOCBPEMEHHOE M ' TIPOBOKAIIMOHHOE" U3MEHEHUE YCIOBUM.

Yacro cunMTaercs, 4TO pUTM MTOMOTAET BBIXOJUTh U3 YKPBITHI IIpu Hanboiee 0JIaronpusiTHOM
JUISL TAaHHOTO HAaCEeKOMOTO BIIQXKHOCTH Bo3Ayxa. [lefCTBUTENbHO, CYIIECTBYET MpsiMasi KOPPEILus
MEXy CIIOCOOHOCTBIO COXpPaHATh BJary M BpPEeMEHEM aKTHBHOCTH HaceKoMbIx. HecrmocoOHOCTH
COXpPaHSTh BJAary JOJDKHA NMPUBOAUTH K CyMEPEYHOMY M HOYHOMY 00pa3zy ku3Hu. OJIHAKO BO
BIIQXKHBIX CYOTpPOMHMKAX PUTMBI aKTUBHOCTH BCEX HACEKOMBIX MPHUHIMITUATIHLHO HE OTIMYAIOTCS OT
TaKOBBIX B JpPYTUX pailoHax, XOTS BIQXHOCTb 3/IeCh JEPXKUTCS Ha BBICOKOM YpPOBHE
KpYTJI0CYTOYHO.

MOXHO TPENONIOKUTh, YTO HHIOTEHHBIH PHUTM TO3BOJISIET HACEKOMBIM 'TIpeIBHUIETH"
W3MEHEHHUS BCErO KOMILIEKCA YCIOBUM, KaK a0MOTHYECKHX, TaK U OMOTUYECKUX, M ONTHMAILHO UX
ucnosb3oBath. CrnocoOCTBYsT AaKTUBHOCTH pa3HbIX BHJIOB B pa3HOe BpeMs, OH CO3JaeT
AKOJIOTHUECKUE PA3TPAHUYCHUS BUIOB BO BPEMECHH.

Jpyroii BakKHBIM TMPUCIIOCOOUTENTBHBIN MOMEHT — CHHXPOHH3AllUsl BBUIETA HACEKOMBIX
pasHoro moina. OTO OCOOCHHO YETKO MPOSABISAETCS HAa MpUMEpe MoBeAeHUs adaros, TaKUX Kak
MOJEHKH M 0a00uKu—TOHKONPAAbl. (OYEBUAHO, YTO CHUHXPOHHBIH BBIXOJA TO3BOJSET ATUM
HACEKOMBIM BCTPETHUTHCS U OCTaBUTh IIOTOMCTBO C HaMMEHBIIEH moTepeit ocobeil. JIeT HeKOTOphIX
BHJIOB MTOJCHOK ITpojIoJpKaeTcst Ha npoTsbkeHnH Bcero 20—30mun. MHTEpecHo, 4To BBUIET MOCHOK,
Pa3MHOXKAIOIIUXCS MApTEHOTCHETUYECKH, 3HAYUTENIhHO OoJiee pacTIHYT BO BPEMEHHU, YeM TeX
BUJIOB, Y KOTOPBIX M3BECTHBI M CaMilbl, 1 CaMKu. Ty e poJib UTpaeT SHAOTCHHOE yIpaBJieHHE
PUTMOM BBIJIETICHUS TIOJIOBOTO (pepoMOHa y caMoK 6abouex.

DHJIOTCHHBIM PUTM HMMEET OOJIbIIIOE 3HAYCHWE M B TPOCTPAHCTBEHHON OpPHEHTAIMH
HaceKOMBbIX. O CHOCOOHOCTHM HACEKOMBIX BHOCHTH PETYISAPHYIO BpPEMEHHYIO TIOMpPaBKy Ha
IBUKEHHE HEOECHOro OpHeHTHpa 10 HeOOCBOIYy — acTPOTaKCHCe — TOBOPHJIOCH BBIIIIE.
OHJOTEHHBIM PUTM 37eCh KakK OBl TEPEeKII0YaeT B ONPEICICHHOM IMOPSIKE OMMATHIWH,
(buxcupyromue HeOecHbIN opueHTHp, Hanpumep CoHIIe.

IIoMUMO INPOCTPAHCTBEHHOM OPHUEHTALMM, IT4EJIbl HCIIOIB3YIOT JHAOIEHHBIM PUTM,
MpHUCcnocabinuBasCch KO BpPEMEHHU BBbIIEICHHUS HEKTapa pa3HbIMH IBeTKaMu. [ldensl crocoOHBI
3alIOMHUTH BPEeMsl, KOTJ]Ja OHM MOT'YT MOJIYYUTh KOPM, M TIPUIIETAIOT 32 HUM B OINPEACICHHOE BpeMs
cyTok. Takoe moBeeHNnEe HA3BIBAIOT PEPIIEKCOM Ha BpeMS.

Haxonern, »sHIOTeHHBII pUTM HMMeeT OOJIbIIIOE 3HAYEHHE B CE30HHOM (poTomepuonusme, o
KOTOPOM peub MOWJET B cieAyromux pazgenax. OAuH U3 BO3MOXKHBIX CIIOCOOOB ONpPEEICHUS
UIMHBL (OTONEpHOoJia OCHOBAaH HAa CONOCTABJICHUH SHJOTCHHOTO PUTMHUYECKOrO Ipoliecca co
cBeToBbIM 1THKIIOM (B.I1.Thimenko, 1977).

Cymoqnbu? pumm uyecmeumeilbHoCmu Op2anu3ma HaACeKomoz2o

OHAOTEeHHBIH CYTOYHBIM PUTM OTpaXkaeTcsl Ha BceX (PU3MOJIOTMYECKUX (QYHKIMAX OpraHu3Ma
HAaCeKOMOro. JTO OCOOEHHO 4YEeTKO TPOSIBISETCS Ha TpUMepe CYTOUYHBIX H3MEHEHMH
YYBCTBUTEIBHOCTH PELENTOPOB M CIIOCOOHOCTH BCErO0 OpraHM3Ma B IIEJIOM pearupoBaTh Ha
U3MEHEHUs YCIIOBUM.

IToMecTHB HAcCEKOMBIX B MOCTOSIHHYIO TEMHOTY M HAOJIOAas MX PEAKLMIO HA BKIIOUEHHE
CBETa B Pa3HOE BPEMs CYTOK, JIETKO YOEIUThCS, YTO U CKOPOCTh PEAKLUH U YHCIO PEearupyronmx
ocoOell MeHstoTCs. Tak, /UIs MHOTMX JTHEBHBIX HACEKOMBIX B JHEBHOE BPEMs CBET SIBISIETCS PE3KO
BO30YXIalomuM (pakTopoMm, HO K Beyepy YPOBEHb PEAKLMU CHHMXKACTCS U OCTACTCS Ha HU3KOM
YPOBHE A0 HACTYIUICHMS YTpa. OTH H3MCHECHMsS pEaKLUUU Ha CBET, HECOMHECHHO, CBS3aHBI C
CYTOYHBIM PUTMOM UYYBCTBUTEJILHOCTHU IJIa3a HaCEKOMOro. Gopma 371eKTpOpPETUHOIPAMMBI TJ1a3a U
[IOPOTOBasi MHTEHCUBHOCTb CBETAa MEHSIOTCA B TEYCHHE CYTOK JaXK€ B IOCTOSHHBIX YCIOBHSAX
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nabopaTopun. Y HOYHBIX HAaCEKOMBIX UYYBCTBHUTEIBHOCTH TIJla3a PE3KO BO3pPACTaeT K Beuyepy, y
JHEBHBIX PHTM YYBCTBUTEIBHOCTH Oosiee pasHooOpaszen (I'.A.Masoxun—Ilopmiaskos, 1965).
OmnmcaHbl Tak)Ke CyTOYHBIE U3MEHEHHs pabOThl OOOHATEIBHBIX PELENITOPOB HACEKOMBIX, 0COOEHHO
YEeTKO MPOSBIIAIOIINECS B PEaKIK CaMILIOB Ha (PEPOMOH CaMOK.

[ToMrMO  YyBCTBUTEIBHOCTH TIJla3a B TEYEHHE CYTOK MEHsSeTCs  OOJIBIIMHCTBO
¢bu3noNornuyeckux U OMOXMMHUYECKUX XapaKTEPUCTUK OpraHu3Ma, MO3TOMY UYyBCTBUTEIBHOCTH K
TOOBIM  BO3JICMCTBUSIM OKa3bIBaeTCs, Kak MPaBWJIO, HEOAMHAKOBOW B pa3HOE BpeMs CYTOK.
UyBCTBUTEIBHOCTh HACEKOMOTO K JKCTpPEMAalbHBIM TeMIIepaTypaM, Kak BBICOKUM, TaK U HU3KHUM,
MaKCHUMaJlbHa BO BPEMsl aKTMBHOCTH HACEKOMOT'O, HE3aBUCHMO OT 00pa3a ero >KW3HU. AHAJIOTUYEH
PUTM YYBCTBUTEJILHOCTH HAaCEKOMOTO K PEHTT€HOBCKUM JydaM. Tak, y Apo30oduil CMEpTHOCTbH
MaKCUMaJibHa NP OOJIy4eHUH BO BTOPOM MOJIOBUHE JHS, a Y SAO0JOHEBOH IJIOJOKOPKU — BEYEPOM,
T.c. B TO BpeMs, Korja 3Th Hacekombie Hambosee aktuBHBI (B.IL.ITpucraBko, H.D.CembsiHOBa,
1973).

Ha mpoTskeHn# CyTOK MEHSIeTCSl U YyBCTBUTEIHLHOCTh HACEKOMBIX K siAOXMMHKaTaM. MHoraa
3TH W3MEHEHHs MCKIIOYMTENbHO pe3ku. HekoTopble MOITOHOCHKHM Cpa3y K€ MOCie BKIIOYCHHS,
CBETa yTPOM MaJl0 YYBCTBUTEIbHBI K METWINAPAaTHOHY M OT OINpPEAeJIeHHOW J103bl 3TOTO sja
norubaer He 6omnee 10% xykoB. OHAKO CIyCTS TpH yaca Ta ke 703a npuBoguT K rudenn 90%
KYKOB. MHOrOYHCIIEHHbIE HCCIEIOBAaHUS TOKAa3bIBalOT, YTO Yallleé BCEro IOBBIIIEHHAs
YYBCTBUTEIBHOCTh K MECTUIMIY UMEET MECTO BO BPEeMs MaKCUMAaJIbHONH aKTHBHOCTH HACEKOMOTO.
Bce jxe MexaHU3Mbl BO3JEHCTBUS pa3HbIX NECTULMIOB pa3iM4YHbl, U BpeMs MaKCHUMaJbHOMU
YYBCTBUTEIBHOCTH K HHM MOXET HE COBMaJaTh, a B HEKOTOPBIX CiIydasX OBITh IOYTH B
npotuBodaze. COBEPIICHHO OYEBHUIHO, YTO HCIBITAHHE U TNPUMEHEHHE MECTULUIOB, BKIHOYAs
aHaJIOTH TOPMOHOB U, BO3MOXKHO, BUPYCHBIE U Apyrue Ouomnpenaparsl, JOJDKHBI ObITh PUYPOUCHBI
K ONPEJEICHHOMY BPEMEHH CYTOK. DTO BpPeMsI CYTOK HE MOXKET OBbITh CTaHIAPTHBIM JAJISl KaXKJA0Tr0
MECTULUAA U JOJDKHO U3MEHATHCS B 3aBUCUMOCTH OT CE€30HA, BUAA M TeorpapuuecKoil MOnmysiiuu
HAaceKkoMoro. 3HAHHME BpPEMEHU HauOONbIIed YYBCTBUTEIHHOCTH K MECTHUIUAAM U JPYTUM
BO3JCUCTBUSAM TO3BOJMIO Obl Ooyiee palMOHAIBHO OpPraHu3oBaTh OOpbOy C BpeIHBIMU
HACEKOMBIMHU, COKPATUB IIPHU STOM 3arpsi3HEHUE CPEIbl.

Dakmopul cpedvl —O0amuuKu epemeHu

OHJOTEHHBI PUTM HE SABIIAETCS, OJHAKO, YEM-TO pa3 HaBCerJa JaHHBIM opranusmy. OH
MOJKET IMOJICTPAuBATHCS K M3MEHSIONIMMCS YCIOBHSIM CPEJbl 3a CUeT cABUTA ero ¢as3pl. DakTopsl,
CIOoCOOHBIE cABUraTh (ha3y SHJIOTEHHOIO PHUTMA, HAa3bIBAIOT damuukamu epemenu. Bropoe
00s13aTeNIbHOE CBOMCTBO JIIOOOTO JaTyMka BPEMEHH — CTPOTO OIPENENIeHHOE M TOCTOSHHOE
COOTHOIIICHUE MEX/y €r0 IUKIOM M PUTMOM >KUBOTHOTO (IOCTOSIHHBIH (ha30BBIil yro).

OueBuaHO, 4YTO (HAaKTOpP Cpedbl, CYTOYHBIH XOJ KOTOPOTO HEOTYETIMB M TOCTOSHHO
HapylaeTcs, He MOXKET CIIY>)KUTb XOPOIIUM CUTHAJIOM JUIsl TOACTPONKH PUTMA, T.€. OBITh JaTYUKOM
BpemeHu. HaoOopot, yeM TO4YHEe MOBTOPSAETCS OT CYTOK K CyTKaM H3MeHeHHe (akropa, TeMm
OOJIBIIYIO POJIb MOXKET UIPaTh ATOT (PAKTOP B CHHXPOHU3ALMH PUTMA OpraHU3Ma C pUTMOM CPEJBL.
HeperynsapHo MeHsromuics: pakTop MOXKET OBITh TOIBKO MOMEXOH JIJIsl HACTPOUKH PUTMA, TIOATOMY
Ouosoruueckre 4achl (JHAOTCHHBIA PUTM) JOJDKHBI OBITh MaKCHMAaIbHO HM30JMPOBAHBI OT TaKHX
(akTOpoB. AHATOTHYHBIM 00pa30oM HHIOTEHHBIH PUTM H3OJUPOBAH U OT OOUIMX OOMEHHBIX
IIPOLIECCOB B OPraHU3Me, X0 KOTOPBIX HEYCTOMYMB M MOKET 3aBUCETh OT MHOTHX IPUYHH.

[TorpoGyeM OIEHUTH POJIb PA3IUYHBIX (PAKTOPOB CPEAbl KaK JaTYMKOB BPEMEHH.

CBer — Hambojee YETKO W PE3KO MEHSIOIMMICS B TedeHue CcyTok (aktop. Exxecyrouno
OCBEILICHHOCTh B CPEJHHMX M HHU3KHX IIMPOTAX MEHSETCS B Mpeaesiax OT JECATHIX JOoJeH Jiokca (B
CaMylo SIPKYIO JIYHHYIO HOYb) JO TBICSY JIIOKCOB (B HamOolee MAacMypHBIH JIeHb). B mossipHBIX
HIMPOTAaX CYTOYHBIH XOJ] OCBEHICHHOCTH BBIpaKeH ropaszo ciadee (KpyriiocyTOuHO He3axoJslee
conHie). COOTBETCTBEHHO M PUTM MHOTJAA TEPSET B TAKHX YCIOBHSX BPEMECHHBIC OPHEHTHPHI U B
CepeMHE JieTa y HEKOTOPbIX JKUBOTHBIX PETUCTPUPYETCA YK€ HE CYTOYHBIH pPHUTM, a
UPKAIMaHHBINA, pacXosamuiics mo ¢aze ¢ MeCTHbIM BpeMeHeM. [lo100HOe ke sSBICHHE MOYKHO
HAOII0AaTh ¥ B TEPMOCTATE C NOCTOSTHHBIM OCBEUICHUEM HJIM TIOCTOSHHON TEMHOTOI.
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B ymepenHoii, a Ttem Oojee B TPONUYECKOH 30HE MO YPOBHIO OCBEIICHHOCTH MOXHO
JOBOJILHO TOYHO OMpPEeneNsiTh BpeMs. O0JauHOCTh MOXKET CIIBUTATH XOJ] OCBEIICHHOCTH B YTPEHHEE
u BeuepHee Bpemst He Oonee ueM Ha 10—20muH. He crmyuaiiHo, 9TO UMEHHO CBET SIBIISIETCS TJIaBHBIM
(akTOpOM, CHHXPOHHM3YIOIIUM H HacTpauBalImMM puUTM. OT CcilaydyalHBIX K€ W3MEHCHUM
OCBEIICHHOCTH, HAlmpUMEp pE3KOro MaJCHUS OCBELICHHOCTH B CEpeAMHE IHS OT IUIOTHOU
00JIAYHOCTH, OPTaHU3M 3allUIICH PUTMOM YyBCTBHTEIBHOCTH K CBETY, O KOTOPOM IIIa pedYb B
npensiaymeM pasnene. IloaTomy HacTpoilka pUTMa MOXET OCYIIECTBISTHCS KakK ITOJHBIM
CBETOBBIM ITUKJIOM, TaK U JABYMSI OTHOCHUTEILHO HENPOJOJDKHTEIBHBIMH CBETOBBIMH WMITYJIhCAMHU,
OJIMH M3 KOTOPBIX COOTBETCTBYET Hayaly JHs, a APYroil — ero KoHIy (CKeleTHbId (oTomepuon).
JIisi CHHXpOHH3AIMK PUTMA OTIIENBHBIX 0c00eH Takke HET HEOOXOIMMOCTH B BOCIIPUSITHH MTOJTHOTO
CYTOYHOT'O CBETOBOTO LIUKJIA. TakK, €ciau KYKOJIKH 030l HAXOAATCS B MIOJHOM TEMHOTE U B 3THUX
K€ YCIOBHUSX TPOUCXOAMIO PA3BUTHE JIMYMHOK, MYXH W3 ITHUX KYKOJIOK MOSIBIISIIOTCS B JI00OE
BpeMs cyToK. OJTHaKO JOCTATOYHO OJHOKPATHOM M OYEHb KPAaTKOBPEMEHHOH 3aCBETKH KYIbTYpHI,
9TOOBI APO30(HIIBI CTANN BBIXOAUTH CHHXPOHHO B ONPEICICHHOE BPEMsI CYTOK, COOTBETCTBYIOIIEE
TOMY BPEMEHH, KOT/Ia OHH, ellle OyIydr THUYNHKAMH WU KYKOJIKaMH, BOCTIPUHSITH CBET.

JIpyriuM BasKHBIM JaTYHKOM BPEMEHU MOXKET OBITh TEMIIeparypa. ITOT (akTop, Kak MpaBuiIo,
TaKXKe YETKO MEHSETCS B TEUCHHME CYTOK, XOTS MHOIZAa M BO3MOXKHBI PE3KHE HAPYIICHUS €ro
CYTOYHOTO XO0Jia. B OTIMYHMe OT OCBEUICHHOCTH, TEMIIepaTypa W30 JIHS B JCHb KoJeOjercs Ha
pasHbBIX ypoOBHAX. Temmeparypa MOXKET OBITh JAaTYMKOM BPEMEHH B OCHOBHOM JUIA
MOWKHUIJIOTEPMHBIX JKUBOTHBIX, B TOM YHCJIE€ W IS HACEKOMBIX. 31€Ch TaKXKe HMEIOT MEeCTO
M3MEHEHHSI YyBCTBUTEIILHOCTH K KOJIEOAHHUSIM TeMIEpaTyphl B TEUEHUE CYTOK, 3alUINAIOIINE PUTM
OT TIOMEX.

TemmepaTypa sBISeTCS BaXHEHIIMM JNaTYMKOM BpPEMEHH [UIsl MHOTHX, 4YacTo JUIS
HEJICTAIOIUX HaceKoMbIXx. OJHAaKO B psiie claydaeB, Kak, HampuMep, B PHTME AaKTHBHOCTHU
komHatHoit wmyxu (B.A.3otoB, C.A.®PemocoB, 1983) maum B puTMEe BBIXOJA Hae3THHUKA—
tpuxorpammbl u3 Kykonku (A.Dahyia et al. 1993)p6a ¢dakropa — u cBeT, U TemIieparypa —
SIBIITFOTCSI PABHOILICHHBIMH U B3aMMHO 3aMEHSIONIMMHE JIPYT Ipyra AaTdyukamu BpemeHu. [Ipu sTom
MIOBBIIIICHUE TEMIIEPATYPhl BOCHPUHUMACTCS TaK JKe, KaK YBEJIIMYCHNE YPOBHS OCBEIICHHOCTH.

BrnaxxHocTh, XOTS W SBISETCS BaOXXHEHIIUM (PAKTOPOM B KHU3HU HACEKOMBIX, OOBIYHO HE
peryaupyeT SHIOTEHHBbIE PUTMBI. VICKIIOYEHHE — PUTM BBIXOJla M3 SIMII TYCEHHII aMEPUKaHCKOM
Oenoit 6ab0YKH, KOTOPBIN YETKO CBSI3aH C MOBbIMIeHUEM ypoBHs BiaxxkHocTH (C. A.Democos, 1990).

[Ipenmnonaranock, 4TO HEKOTOPHIE HACEKOMBIE CIIOCOOHBI OPUEHTHPOBATHCS BO BPEMEHH IO
cyTrouHbiM u3MeHeHusiM rpaButanuu (F.Scneider, 1964HecomueHHO, 94TO 3TOT (HAKTOp ITOJIKEH
o0ylajaTh YETKOW acCTPOHOMHYECKOW NEepUOIUIHOCTHI0. OTHAKO TOCKOJBKY T'PaBUTAIIIOHHOE
BozzaelictBue Jlynel Oomnbire, yem ConHIla, TO OCHOBHas HMH(OpMaIys, KOTOPYIO MOTJIHA Obl
BOCIIPHHMMAThH HACEKOMBIE, Kacajaach Obl HE COMHEUHBIX, a JIYHHBIX CyTOK (24,84). IMeHHO Takas
NEepUOAMYHOCTh OblIa OOHAapyKeHa B Melepax y oouraromux TaM Ky3neunkos (R.Simon, 1973).

CrokolfHOE TEOMarHUTHOE TTOJIe UMEET TAaKXKe IOBOJBHO PEryISIpHBIC CYTOYHbBIE Bapualyn. B
rofbl TOBBIIIEHHONW COJHEYHOW AaKTHBHOCTU BO3MYIICHHS T€OMAarHUTHOTO IMOJIsi HAOIIOAaroTCs
MOYTH €XKEIHEBHO W MX aMIUTUTYAa CYIIECTBEHHO OOJIBIIE CYTOYHBIX Bapualwid. Breie MbI yxe
OTMEYaJH, YTO y KYKOB—KO0)KEeZ0B ObLTH OTMEUYEHBI HApYILIEHHUSI CYyTOYHOTO PUTMA MOJBUKHOCTH,
COBIIQJAIONINE C TeoMarHUTHbIMH Oypsimu. Ckopee Bcero, 37ech HAONIONATOCh TOJIBKO
BO30YyKJartomiee JeiCTBHEe T'€OMarHUTHOW Oypu Ha HAaceKOMOE, HO HE M3MEHEHHUs SHAOT€HHOTO
putma. Ecnu Obl HacekoMble OPHEHTHPOBAINCH BO BPEMEHH MMEHHO IO CYTOYHBIM BapHaIlHsIM
TE€OMAarHUTHOTO MOJIS, UX PUTM Hapymaics Obl ropa3fo dyaiile, 4eM 3TO JIEHCTBHTEIbHO HMEET
MECTO.

YeTKUM CYyTOUHBIM XOJIOM O0JIaJal0T TAK)KE AJIEKTPOMAarHUTHbBIE KOJeOaH!s!, BOSHUKAIOIIHE B
atMocepe, — armocepukud. TemM He MeHee B HANIMX OINBITAX SKPAHHUPYIONIME KaMepHl,
MPEISATCTBYIONINE TMPOHUKHOBEHHIO aTMOC(HEPUKOB, HE CHM)KAJIM CHHXPOHHOCTH PHUTMA BBIXO/a
TPpOo30( T U3 KYKOJIOK, 8, HA00OPOT, €€ TMOBBIIIAJIH.

Wrak, no nHpOpMaMOHHON IIEHHOCTHU JUI SHAOT€HHOTO CYTOYHOTO PUTMAa Ha IEPBOM MECTE
OKa3bIBACTCSI CYTOYHBIN XOJ] OCBEIICHHOCTH, HA BTOPOM — TEMIIEpATypPhl, HA TPEThEM — BIIAYKHOCTH
BO3AyXa. YdYacTHe MpouyuX (PaKTOpOB B PETYISIMM SHAOT€HHOTO PUTMa COMHHUTEIBHO XOTS OBl
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MnoToOMYy, 4YTO HX peI‘y.HﬂpHHﬁ X04 YaCTO U CYHICCTBCHHO HApymacTCd W OHHU OKa3bIBAKOTCA
HEHaJCXKHbBIMH HCTOYHHUKaMU I/IH(bepMaHI/II/I O BpEMCHHU.

Bpema nomenyuanvnoii comosnocmu

PUTM MOXHO TpeACTaBUTh KaK 4YepelOBaHWE aKTUBHOCTH M TIOKOS. DHIOTCHHBIA PUTM
CO3JIaCT TOTOBHOCTb K MEPEXOIy OT OJHOTO COCTOSHUS K IPYroMY, KOTOpasi IOCTEIICHHO HapacTaeT.
OMHOBPEMEHHO  pE3KO  YBEIMYHMBACTCS  UYYBCTBUTEIHHOCTh K  CHTHAJIBHOMY  (haKTopy,
CTUMYJIUPYIOIIEMY  OXKHJAeMOEC  HW3MCHCHHE  aKTUBHOCTH. JTO  BpeMs  IOBBIIICHHON
YYBCTBUTCIBHOCTH K CHUTHaJbHOMY (GakTopy (marduky BpEMEHH) Ha3bIBAIOT 6pemeHem
nomenyuanvrou 2comosrnocmu (BIIT).

BIII" HaunHaeTcs ¢ TOro MOMEHTA, KOT/Ia CHTHAIIBHBIN (haKTOp CIIOCOOEH BBI3BATh MEPEXOJ OT
MOKOSI K aKTUBHOCTH (MJIM 0OpaTHO), @ KOHYAETCSI MIPH HACTOJILKO BBICOKOW TOTOBHOCTH, YTO STOT
Mepexoj] MPOUCXOAUT CIIOHTAaHHO, 0€3 BHEIIHET0 CTUMYyJa. B Tpupojae CHTHAIOM CITY)KHT
OTIpeJIeIEHHBI YPOBEHb CHUTHAIBHOTO (pakTOpa, HampuMep OcBEUIeHHOCTH. Yem Ommke ¢akTop K
3TOMY YPOBHIO, TeM OBICTpEe HACTYyMAET peakius (Iepexo/] OT MOKOs K aKTHBHOCTH MJIH 00PATHO).

IIpuBenem mnpumep, nokassiBaromyii Hamuuue BIIIT B purmuke. IlycTeIHHBIE JKyKH—
yepHoTenku Trigonoscelis gigadReitt. aktuBHBI 1BaXIbl B CYTKH. yTpoM H BedepoM. Cepenuny
JHSI ¥ HOYb OHHU TPOBOJST IMOJ TOBEPXHOCTHIO Tecka. ClieoBaTeIbHO, B KX PUTME MMEIOTCS JIBa
nepuoga mokost (mHeBHoW u HouHOW) W 4 BIII' (mpm mepexoje K akKTHBHOCTH YTPOM U €€
MPEKpAICHUH Mepe]] HACTYIJICHUEM JKapbl, PH MEPEX0/ie K aKTUBHOCTH BEYEPOM U TPH YXOJC B
MECOK C HACTYIUICHHEM TEMHOTHI). JIJisi Ompe/esieH s MOJOXKEHUSI BO BPEMEHU M JUTHUTEIbHOCTH
untepBaioB BIII', a Takke CHTrHaJIbHBIX (PAKTOPOB, YIPABISIONMIUX HW3MCHCHHSIMU aKTUBHOCTH,
ObuTa TIpeToKeHa cienyromas meroauka (B. A.3oros, 1980).

N I A

17 18 9 2 2! 22
Bpeqn Cymox, 4

Puc.7. Yucno xykoe Trigonoscelis gigasReitt. Ha moBepXHOCTH MMOYBHI B 3aroHaxX MOJ OTKPHITHIM HEOOM B
3aBUCHMOCTH OT BpeMmeHu cyTok (mo B.A.3oroBy, 1980) A — yrpeHHHMII MakCHMyM aKTHBHOCTH, b — BeuepHMi
MaKCHMYM aKTUBHOCTH; |V — KOHTpPOJIb, JOTIOTHATEIbHBIC BO3eHCTBYS: | — 3aTeHenue, || — ocBemenne, |1l — Harpes
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Ha mepBom »sTame wucciieqyloT pUTM B NPUPOAHBIX YCIOBHUSX. OMNPEIEISIOT IMOJIOXKEHUE
MaKCUMyMOB aKTHBHOCTH BO BPEMEHHU M MPHUOIU3UTEIbHO HaMeuatoT nmojoxkenue BIIT'. Ha Bropom
JTane B MCKYCCTBEHHBIX 3aroHax WIM B CaJKax CO3Jal0T C MOMOIIbIO JIaMmIl, HarpeBareiaed uiu
3aTEMHEHUs] MPEKICBPEMEHHOE WM 3ala3/blBalollee HACTYIUIEHUE YCJIOBHM, IpPU KOTOPBIX
HAYMHAETCS WU KOHYAETCS] aKTUBHOCTh HACEKOMBIX B MIPUPO/IE.

Pe3ynbTaTthl Takoro 3KCHEpHMEHTA, MPOBOJIMBIIETOCS MOJ OTKPBITBIM HEOOM C KyKamMH—
YEpHOTEJIKAMH, [OKa3aHbl Ha pHUC./. MOXHO BHUIETh, YTO TO3XE BCEro yTPOM BBIILIM Ha
MTIOBEPXHOCTh II€CKa JKyKH, HE IIOJBEPraBIIMECS HHKAKUM JIONOJHUTEIBbHBIM BO3JIEHCTBUIM
(koHTpONB). UyTh paHblie MOSBHIKCH XYKH B BapUaHTE C 3aTCHEHHEM ITOBEPXHOCTH recka (moj
3aTCHSIONIEH MTOBEPXHOCTD MECKa YEPHON MaTepuel HarpeB cHavasia ObLT Ja)e HECKOJIBKO OOJIbIIE,
YeM B KOHTpOJIE). 3aTo MOYTH Ha MOJTOpAa 4Yaca paHblle HAYMHAIACh AKTHBHOCTH KYKOB B
BApUMAHTaXx C IMOJOIPEBOM TME€CKa U JOMNOJHUTEIbHBIM oOcBemeHueM. lloguepkHeMm, d9TO
OCBETHUTEJIbHBIC JIAMIIBI TOXKE 3aMETHO HAarpeBajd IECOK, XOTS U B MEHBIIEH CTENeHH, uYeM
oborpeBarernb.

CnenoBatenbHo, B Teuenue nepporo BIII" ocHOBHBIM curHanom siBisiercs temneparypa. CBet
3/1eCh HE UrpaeT OOJIbIION POJIH, TaK KaK 3aTEHEHHE He 3aJIepP>KUBAET BBIXOJ] ’KYKOB 110 CPAaBHEHUIO
C KOHTPOJIEM.

PaccmoTpuM, kak pa3BepThIBaeTCs TOBEACHUE KYKOB B TeueHue BToporo BIII'. Pansiie Bcero
YILJIM B NIECOK KYKU B BapUaHTaX HarpeB" U 'CBET , II03KE BCEr0 — B BapUaHTE "'3aTCHEHUE", Te
HapacTaHUE€ TEMIEPATYPhl B JAJBHEHIIEM OTCTAaBajO IO CPABHEHHUIO C OTKPBITOM MOBEPXHOCTHIO
nmecka B koHrpone. CremoBarenbHO, curHaioM B TedeHue BIII'2 cmyxuT ckopee Bcero
Temrepatypa (MoXeT ObITh, W CBET). AHAJOTMYHBIC PACCY)KICHHUS MPUBOIAT K BBIBOIY, YTO
curHaigoM B teueHue BIII'3 cnyxut cHmkenue temneparypsl, ongHako BIII'3 kopoue, yem BIIT'1 B
TEUEHUE YTPEHHEro MHKa aKTHUBHOCTH, W Pa3jU4Ms BO BPEMEHM Hadajga aKTUBHOCTU 3/1€Ch HE
6onee, yem 40 muH. Bo Bpems 3akaTa CONHIIA aKTUBHOCTH MPEKPAIIACTCsS BO BCEX BapHAHTAaX, 3a
HCKJIFOYCHHEM BapuaHTa "ocBemieHue”. [1oaToMy ecTh OCHOBaHWS MPEANOI0KUTh, YTO OCHOBHOM
CUTHAJIbHBIN (akTop B TeueHue BII'4 —cer.

CurHan, NMOJaHHBIN MPEXAEBPEMEHHO, HE NMPUBOJINUT K M3MEHEHUIO AaKTHUBHOCTH, IIOKa HE
Hactynut BIII'. Tak, B Tex e OmbpITaX HarpeB W CBET BKJIIOYAJIM B 3 U HOUM. BBIXOJ ke JKyKOB
HaO0JII0JAJICs MPUMEPHO B TO YK€ BpeMs, KaK U B IPEABIAYIINX OIMbITaX, T.e. 0Koyo 54 30 MuH.

MoskeT BO3HUKHYTh COMHEHHE, HE CBSI3aHO JIM OTCYTCTBUE PEaKLUU BO BPEMsI MOKOS C MX
yX0J0M I1y0OKO B mecok. Ho B ombiTax, MOCTaBICHHBIX MO aHAJIOTUYHOW CXeMe€ ¢ KOMHATHBIMH
MyXaMH, TMPAKTUYECKH HE HCIOIB3YIOIMIUMUA BO BpPEMsl MOKOS YKPBITHS, OBUTH TOJTYYeHBI OYCHB
noxoskue pesynasTarhl (B.A.30t10B, C.A.Democos, 1983).I1pasaa, npomomkureasHocTs BIIT y Myx
ropazzo Oosble, YeM Yy YEpHOTEJOK, MO3TOMY PHUTM HX aKTUBHOCTH ropasio jabuibHee. B
MIPUHITKIIE, CyMMa TpoaosbkuTenbHocTeld BIIIT B TedeHHe CyTOYHOTO ITMKIIA MOXKET OBITh MEpOit
SHJOTCHHOCTH PUTMa — YeM OOJIbIIE 3Ta CyMMa, TeM OOJBIIYIO POJIb HTPAIOT B PUTME SK30TCHHBIC
BO3JICHCTBUS, T.€. BHEIIHUE (AKTOPHI.

PaccmaTpuBasi CyTOYHBIE PUTMBI CaMBIX Pa3IMYHBIX HACEKOMBIX, JIETKO OOHAPYXUTh, 4YTO
peaxius Ha CUTHAJBHBIN (aKTOp y HUX TaKKe OrpaHUYeHa OIpe/ieJIeHHbIM BpeMeHeM CyTok. Yarie
BCETO TAKUM CHUTHAJIOM SBIISIETCA ONPENENICHHBI YpPOBEHb OCBEIICHHOCTH, HO HHOTJA HMEET
3HaYeHUE U HampaplieHUe ee u3MeHeHus. Tak, B 1a00paTopuu MOKHO BBI3BaTh POCHHE KOMapOB-
JIEPTYHOB YTPOM TOJIBKO MPH MOBBIIIEHUH OCBEIIEHHOCTH, 8 BEYEPOM — TOJIBKO MPHU €€ MOHUKEHUU.
B apyroe BpeMst CyTOK BBI3BAaTh POCHME OKa3bIBaeTCs HeBO3MOKHBIM (J.Syrjamaki, 1968).

B nauane umHTepBana BII' curHanm BBI3BIBAET OTHOCUTENBHO CIa0yH0 W PACTSHYTYIO BO
BpeMeHHu peakiuio. bimxke k koHiy BIII' roTOBHOCTH BBICOKA M peaklMs OTIMYAETCS BBICOKUM
ypoBHEeM U pe3kocTbio. BIIIT, oueBuaHO, MMeeT Oombloe 3Koyornyeckoe 3HadeHue. C ogHOM
CTOpPOHBI, Ojarojapss HEMYy OpraHu3M CONpPOTHUBISETCS CIydalHOMY W3MEHEHHMIO YCJIOBHIA,
MPOBOLIMPYIOIIEMY HECBOEBPEMEHHYI0 akTUBHOCTb. C apyroit croponsl, BIII' mno3Bomiser
OpraHu3My MOJICTPOUTH PUTM K KOHKPETHBIM YCIIOBHSM TEKYIIEro AHs (MOroje, Ce30HY)
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Hupxaouannvie pummol

Ecnu Hacekomoe HaxoguTCs B TEpMOCTaTe B IOCTOSHHOM TEMHOTE WIH TNpU claboMm
MOCTOSIHHOM OCBEILEHUHU, €r0 aKTUBHOCTh YacTO OCTAE€TCSl PUTMUYHON KaKk M MPHU €CTECTBEHHBIX
ycnoBusx. OJHAKO MEpHOJ] TaKOro pUTMa OOBIYHO HECKOJIBKO OTKIIOHseTcss oT 24 4. Takue
MPOSIBJISIONINECS B TMOCTOSIHHBIX YCJIOBHUSIX PUTMbI, NEPHOJ KOTOPBIX MEHSETCS B JHMAMa30HE
PUMEPHO OT 22 10 27 4, Ha3bIBAIOT yupkaouanusimu (OKOIOCYTOUHBIMH). [lepro upKaarnanHOro
pUTMa UHAMBUIYAJEH, HO, KaK MPaBUJIO, 3aKOHOMEPHO HM3MEHSAETCS B 3aBUCUMOCTH OT YPOBHS
ITOCTOSIHHOM OCBEILIEHHOCTHU B OIBITE.

[TonbiTaemMcst mpencTaBuTh, KaK JOKHBI MEHSTHCS MapaMeTpbl PUTMa B MOCTOSIHHBIX
YCIIOBUSIX, UCXOAS U3 TOTrO, YTO CIBUTM (pa3pl puTMa BO3MOXKHBI TOJIbKO B Tedenue BIIT
(B.b.Yepnsies, 1984).

[lepuon putma T AenUTCS HA JBa MHTEPBaIA: BpeMs aKTUBHOCTH O, M BpEeMs IOKO4 p, T.€. o +
p = 1T . B KOHIIE KaXJ0ro M3 3TUX MHTEPBAIOB BPEMEHU BO3HHMKAET FOTOBHOCTh K MEPEXOIy B
aTbTEPHATUBHOE COCTOsTHME. Ha3zoBeM MHTEpBasl TOTOBHOCTH B KOHIIE BpeMeHH mokost — BIII'L u B
KOHIle BpeMeHH akTHBHOCTU — BIII'2. Curnansl, CTUMYIHMPYIONIME HAYaJI0 aKTUBHOCTH M Ha4ajo
MOKOSI, MPOTHBOTIONIOXKHA (TaK, UTs THEBHOTO HACEKOMOTO CTHMYJI IIepexo/ia K aKkTHBHOCTH — CBET,
K MTOKOIO0 — TEMHOTA).

[IpumMeM Kak akCMOMY, YTO HMHTEpPBAJIbI BPEMEHHM OT PEAJBHOrO0 Hadajla aKTHUBHOCTH [0
HACTYIUICHHUS] TOTOBHOCTH K MOKOI (TOJIbKO TOTOBHOCTH, HO HE 00s3aTEIbHO caMoro nepexonal), a
TaKKe OT peajbHOTr0 Hayaja MOKOS JO TOTOBHOCTHM K AKTUBHOCTU — ITOCTOSIHHBIE BEJIMYHHBI.
Ha3zoBeMm mnepBbIif HHTEpBaI BpeMEHU — BpeMeHeM o0s13aTenbHol akTuBHOCTH — BOA, aBTopoii —
BpeMeHeM 00s13atenbHoro mokost — BOIT. O4eBuaHO, 4TO aKTUBHOCTHh MOKET MPOJIJIEBATHCS 3a CUET
3ama3/pIBaHus Mmepexoja K Mokow, T.e. 3a cuetr BII'2, a mokoii — 3a cuer mpubaBnenus k BOII
Bpemenu BIII'l. Takum o06pa3om, eciu o U p — peajgbHO HaOIIOMaeMble TPOIOJDKUTEITLHOCTH
AKTUBHOCTH U MOKOS, TO!

BOA <a <BOA + BIII'2

BOII <p <BOIT +BIIl'1 .

COOTBETCTBEHHO MAaKCUMaJIbHbI 1 MUHUMAJIBHBIN [TEPUOJBI PUTMA, KOTOPbIE BO3MOYKHBI Ha
OCHOBE 3TOH CXEMBI, CIEAYIOIIHE:

T..x — BOA +BOII + BIII'1 +BIII'2

T..n = BOA + BOIL

Ecnu sra cxema BepHa, TO pPUTM HE HMMeEET KaKOro-iuOo OINpeAeseHHOro COOCTBEHHOIO
MEepUo/ia, a €CTh TOJIbKO CTPOTO OMNPENEICHHBIM OMUama3oH, B KOTOPOM 3TOT MEPUOJ MOXKET
MEHATBCS B 3aBUCUMOCTH OT YCJIOBHMI. B Takom ciyyae puTM Bcerna sBIISIETCS HPOLYKTOM
B3aMMOJICHCTBUSI BHYTPEHHUX OSHIOTEHHBIX MPOIIECCOB CO CPEOM M BCerJa BKIIOYACT B ceOs
AJIEMEHT PEaKIUu Ha Cpeay, aXke €clii OHa He MEHSETCS BO BPEMEHM. DHJIOTEHHBIM puUTM 0e3
9K30T€HHOI'0 KOMITOHEHTa HEBO3MOJKEH, KaK HEBO3MOXXHO CYILIECTBOBAHUE XMBOTHOTO BHE KaKOM
OBI TO HU OBLIIO CPEJIBI.

[IpencraBuM cebde, Kak TOIDKEH MEHSTHCS PUTM B IMOCTOSIHHBIX YCIIOBHUSIX B 3aBUCUMOCTH OT
YPOBHSI OCBEIIEHHOCTH. PacCMOTPUM TOJIBKO KOHTPACTHBIE CUTYallUH: CBET U TEMHOTA.

Ecnu Hacekomoe BemeT AHEBHOM oO0Opa3 >KHM3HH, TO CBET OyIeT CHoCOOCTBOBaTh €ro
aKTUBHOCTH, 2 TEMHOTA — [IOKOIO, T.€. CBET OYJIeT CTUMYJIUPOBATh MEPEX0/]] OT IMOKOS K aKTUBHOCTHU
B Teuenue BIII']l, a temHOTa — mepexoa K mokow B TeueHue BIII'2. Torma mpu mOCTOSHHOM
OCBEIICHUH TOCTIE€ OKOHYAHUSI BPEMEHH 0053aTE€ILHOTO MOKOS cpasdy ke ¢ Hacryrienunem BIIT'1
HAYHETCS aKTUBHOCTh. B KOHIIE e aKTMBHOCTU CBET OyIeT TOPMO3UTH MEPEXO]] K MOKOK BILIOTH
no oxonvanusi BII['2. B utore mepruos putMa THEBHOTO HACEKOMOTO B MOCTOSSHHOM OCBEIICHUH
paBeH:

T =BOII + BOA + BIIT'2.

IIOCT.CBET
Paccyxnas momoOHBIM ke 00pa3oM, MPUXOIUM K BBIBOAY, UYTO MEPUO]] pUTMA B TIOCTOSTHHOM
TEMHOTE PaBEH:
T = BOII + BIII'1 + BOA.

MOCT.TEMH.
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Ecmu npopomxurensrocts BIII']L u BIII'2 oqunakoBa, To mepuoj MUPKAAMAHHOTO pUTMa HE
OyIeT 3aBHCETh OT YPOBHS OCBEIICHHOCTH B ONBITE, XOTA W HE 00s3aTelbHO OyAeT paBeH 24 4.
OOb1uHO >xe 3t BII' pa3znuyHbl, COOTBETCTBEHHO NEPUOJ LUPKAJUAHHOIO PUTMA 3aBUCHT OT
ypoBHs nocTostHHOM ocBereHHocTr. Yare BIIT'] 6onbmre BIII'2, mosToMy y THEBHBIX HACEKOMBIX
C TIOBBIIICHHEM YPOBHS TMOCTOSHHOW OCBEUICHHOCTH B OIBITE MEPUOJA MHPKAIAAHHOTO PUTMA
OOBIYHO YKOPAUYUBAETCHI.

JIJis HOYHOTO HACEKOMOro OYAYyT CHpaBEIMBBI T€ K€ PACCYXKIEHHUsS, HO TaK KakK IS ero
aKTUBHOCTH OoJiee OjarompusTHa TEMHOTa, HEOOXOAMMO BpeMsi aKTUBHOCTH U BpeMs IOKOS
MOMEHSITh MecTaMu. CUTHAIOM, PETYTUPYIOLUTUM PUTM, MOXKET, KOHEYHO, CIIY)KHTh HE TOJIBKO CBET,
HO U TeMIeparypa.

[Ipyn paccMOTpeHWH H3MEHEHHMI pUTMa pEabHBIX HACEKOMBIX B TIOCTOSHHBIX YCIIOBHSIX
KapTUHA MOXET YCJIOXKHITHCS 3a CUET B3aMMOJCHCTBHS MMKOB aKTUBHOCTU B T€UEHHUE CYTOK. Tak, y
VIOMSIHYTBIX BBIIIE KYKOB—UEPHOTETIOK UMEIOTCS JBa MHKA aKTUBHOCTH — YTPEHHHUH W BEUCPHHIA
(B.A.3010B, 1983),Kk0TOpHBIE BIHSIOT APYT HA ApPYTa.

4. CE3OHHBIE PUTMbI
Coznacoeanue xcusneoeamenbHOCMU HACEKOMbIX C CE30HOM

B ymepenHoli 30He B 3UMHEE BpeMsI aKTUBHOCTh HACEKOMBIX, 32 PEIKHMMHU HMCKIIOYCHUSIMH,
OKa3bIBAETCSI HEBO3MOXXHOM M3-3a HHM3KHX TEMIIEpaTyp, OMNAacHOCTH 3amMep3HyTh. Kpome Toro,
3UMOM OOJIBIIMHCTBO HACEKOMBIX—(pHUTO(hAroB M XUIIHUKOB HE MOXeT HailTh cebe muury. Ho u B
TPONMHUYECKUX M CYOTPOIMYECKUX PalOHAX CE30HHOCTh MOXKET OBITh TOXKE PE3KO BBIpaKeHa. 3/1eCh
HEeOJIaronpuATHO JIUIsl HACEKOMBIX CYXO€ U ’KapKoe BpeMsl roja.

Ce30HHOCTh B KM3HU HACEKOMBIX YacTO CBS3aHa C KU3HBIO pacTeHuid. Hampumep, nosiieHue
MHOTHX JIUCTOTPBI3YIIMX TYCEHHUI] M TJIeH YeTKO CHHXPOHH30BAHO C BECEHHHM pacllyCKaHHEM
nuctheB. Ecnu 3T HaceKOMBIe MOSABATCS paHbIle, OHW NOTHOHYT OT TOJI0AA, €CIIH T03XKe, — OHU He
CMOT'YT BOCITOJIb30BaThCs MOJIOJION M Hanbosee MUTaTeabHON JUCTBOW. OUeHb YeTKO CE30HHOCTh
BBIPAKCHA y HACEKOMBIX, NMUTAIOUIMXCS pacTeHUsIMH—3(emMepaMy WIM Ha IBETaX B 3aCyILIMBOH
30HE, TJe IBETEHHWE OYEHb HEMPONOJIKHUTENbHO. [IOMHMO 3TOro, CE30HHOCTH MOXET HMETh
OoInpIIOE 3HAYCHHE JUIA PENPOIYKTHBHOM H30MSAIMK ONM3KMX BHUAOB W CHIDKATh MEKBHIOBYIO
KOHKYPEHIIHIO.

Hacexomsble mprcnocaOnmBaroTcs K CE30HHBIM H3MEHEHHUSM CpeJibl pPa3sHbIMU criocobamu. Bo-
MEPBbIX, OHM MOTYT Ha HEOJArompusTHOE BpeMs MHUTPHPOBATH B APYTyI0 KIMMATUYECKYIO 30HY.
Bo-BTOpBIX, OHM MOTYT 3apBITHCS TNIyOOKO B ITOYBY, TJI€ CE30HHBIE M3MEHEHHs YCIOBUH IOYTH
oTcyTCTBYIOT. K 3MMOBKEe MM JIeTHEH 3acyXxe 4acTo MPUCIOCOOIeHa UMEHHO Ta CTajaus, KOTopas
HPOXOJUT B IOYBE (HAIPHMeEp, KYOBIIIKH C SaMH CapaHYOBBIX, KYKOJIKH U MPEIKYKOJIKH 0a00ueK
U IPYTUX HACEKOMBIX). B-TpeTbux, HACEKOMBIE MOTYT BBIPA0OTaTh MOBBIMICHHYIO YCTOHYUBOCTD K
HEeOIaronpusATHBIM BO3ACHCTBHAM, NMPEKAE BCEr0 K HU3KUM TeMIlepaTypaM. DTa YCTOHMYHBOCTH
MOXET OBITh JMOO TOCTOSHHOW, JMOO MPUYPOUCHHOM K OIpPENeJIeHHOW CTaauu pa3BUTHS U
OIIPEICTICHHOMY CE30HY.

Haubonee HarnmsgHelii crnoco0 H3JI0KEHUS (GEHONOTHHM TOr0 WJIM HHOTO BHAA — 3TO
cocrasnenue ¢ponorpamm (b.B.Jlo6poBonbckuii, 1969),8 KOTOPHIX 1O rpadaM, COOTBETCTBYIOIINUM
JieKasiaM Ce30Ha, C MOMOIIBIO YCIOBHBIX 3HAUYKOB OTOOpaKaeTCsl HAMUME TeX WM MHBIX CTaIul
Pa3BHUTHUS TAHHOTO HACEKOMOTO.

Cezonnvie muzpauuu HACEKOMblx

M3BecTHO CpaBHUTEIHHO HEMHOTO NMPHMEPOB JAIBHUX MHUIPAIMH HACEKOMBIX, CBA3aHHBIX C
Ce30HOM. /leno B TOM, YTO HACEKOMBIE MUTPUPYIOT B OCHOBHOM C BO3JYLIHBIMH ITOTOKaMH, T.€.
BEeTpoM. Murparuu cnocoOCTBYIOT PAacCEICHUI0 HACEKOMBIX, HO PEAKO OBIBAIOT HAINIPABICHHBIMH.
B03M0OXHOCTh TPOTHBOCTOSATH BETPY U JIETETh B ONPEIEICHHOM HAIMPABICHUU MOXXET OBITh TOJIBKO
y KPYNHBIX M XOpOIIO JICTAIOMIMX HACEKOMBIX. MeNKue >Xe W IUIOXO JIeTAIOIHUE MOTYT
NepeMeIaThCs B HY)KHOM HaIpPaBJICHUHU TOJIBKO HEOOIBIIMMY TIepesieTaMH U HeTIOCPEACTBEHHO HaJl
IIOKPOBOM pAacCTUTENBHOCTH, TIZe BeTep cnabee. Takoe mepeMemeHne OTHOCHUTEIBHO MAJlo
3¢ HEKTUBHO U HE AAET UM BO3MOXXHOCTH MUTPUPOBATh HA OOJIBIINE PACCTOSHUS.
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YBenuueHne MHUTPAIMOHHON AaKTHBHOCTH YacTO CBSI3aHO C HEJIOCTATKOM IIHIU, a TaKKe
ButamuHa "E" B muTaHMM, KOTOPBIA HEOOXOIUM ISl CO3PEBAHUS MOJIOBBIX MPOAYKTOB. OTMETHM,
9TO JaXXe MPU CIydyalHOM HAMpaBIICHWW TIEPENETOB TaKas MHTPAIMs, €CIIM OHa JOCTaTOYHO
MPOJOJDKUTENIbHA, MOXKET OOECIeYNTh BBDKMBAHWE BHIA C TIOCICIAOBATEILHBIM €XKETOTHBIM
3aceJICHHEeM HOBBIMH MOKOJCHHUSIMH TE€X PAalOHOB, TNle NEPEKUBAHUE B HEOIArONMPHUATHBINA CE30H
HEBO3MOXKHO.

CymiecTBeHHO 00Jer4yaeT MUTPAIMI0 HATHYUE 3PUTEIBHBIX OPUEHTUPOB, HAIPUMEP TEMHOMN
MOJIOCKI Kpasi Jieca WM OYepTaHud Top. Tak, OTHOCHTEIBHO HEOOJBINNE CE30HHBIC TEPEIICTHI
COBEpIIAIOT HEKOTOpbIe OO0KbHM KOPOBKH, KOTOPBIE OTKOUYEBHIBAIOT OCEHBIO B TOPHBIC WIIN
BO3BBIIICHHBIC YYaCTKH MECTHOCTH, Tl MHOTJAa 00pa3yroT OOoJbIIne CKOIIeHHS. J[ae BBICOTHOE
3n1aHue MOCKOBCKOTO YHHUBEPCHUTETA, MO-BUIUMOMY, MOXKET CIYXHTh HEHTPOM TMPUTSKCHUS IS
takux murpanuii. B Kamudopuun koposku Hippodamia convergensoburaronie BeCHOW B
JONUHAX, TJe B 9TO BpeMs MHOTO KOpMa, C HIOHsS yleTaloT B KaHbOHBI Cheppa—HeBanpl, rae
MpoXJiagHee, COXPaHAETCS JETOM MHOTO PaCTUTEILHOCTH M MOKHO Haitu Tieit (K.S.Hagen, 1962).

Haunbonee mopa3uTenbHbl CE30HHBIE THICSYEKMIIOMETPOBBIE MHUTpAlK 0abouKH—MOHapxa
Danaus plexippus. Jlerom 3tux 6abouek MOYKHO HAHTH HAa aMEPUKAHCKOM KOHTHHEHTE BILIOTH JI0
O>xnoit Kanazel, rae oHM yCIENIHO pa3MHOXKAIOTCA, JaBas 3a JETO psAl MokoieHuil. OgHako 3TH
0a00YKM HE MOTYT MEPEKUTh XOJIOAHYIO 3uMy. Kakayro oceHb TpoMajiHbie cTan 0a004eK, o 100HO
NITUIAM, JIETST Ha 0T 10 MEKCHKHU WU eIlle JaJbIle, T/Ie B KOJINYECTBE OT HECKOJIBKUX THICSY JI0
MWJIJTHOHOB 0COOEH CKAITMBAIOTCS Ha OTIENBHBIX JIEPEBbAX. B 3TO BpeMs MMeeT MecTo 3alepiKKa
pa3BHUTHUS MOJOBBIX TPOIYKTOB (penpoayKTuBHas jauanaysa). OmHako yxe B (eBpaiie 0a00YKH
CIIapUBAIOTCI M HAYMHAIOT oOpaTHbIM mepeneT Ha ceBep (M.J.Tauber et al.,, 1986)0cennss
MUTpaIis B F0’)KHOM HaIPaBIIEHWH, HO HE CTOJIb AalibHsIsA, HAOMIOAANach U y psaaa apyrux 6adouek
U JIaXKe KIIOTIOB.

Ce3zonnulit nokou

Bo Bpemsi HeGIarompusiTHOro ce30Ha HACEKOMbIE IMPEKpalllaloT CBOK aKTUBHOCTb U, Kak
MPaBUJIO, HE PA3MHOXKAIOTCS. JTO MPOUCXOAUT HE TOIBKO MOTOMY, UYTO MPHU HU3KOHN Temmeparype
HAceKOMbIE HE MOTYT JBUTAThCs, TAaK KaK COCTOSIHHE MOKOS MOKET ObITh U JieTHUM. Hacekomomy
HEOOXOIMMO JTOKUTH JIO KOHIIA HEOJArompusTHOIO CE30HA, YTO HEBO3MOXKHO 0€3 SKOHOMHH
SHEPreTHUECKUX pecypcoB U BoJbl. COOTBETCTBEHHO >KM3HEHHBIE IIMKJIBl HACEKOMBIX MOMHMO
AKTUBHOW JKU3HEICITEIBHOCTH (POCTa, Pa3BUTHS, MUTAHWs, Pa3MHOXKCHHUS, MHIPAIUii) MOTYT
BKJIIOYATh B ceOs MPU HEOOXOAUMOCTH U BPEMEHHOE COCTOSTHUE CE30HHOTO TTOKOS.

Ce30HHBIN TIOKOH MOET OBITh JBYX THIIOB. 3K30TCHHBIM M SHIOTECHHBINH (KpUIITOOHO3)
(P.C.Ymatunackas, 1990). B mepBoM cilydae HacekOMOE MpEKpamaeT CBOK aKTHBHOCTH IIOJ
HETMOCPEICTBEHHBIM BO3JEHCTBUEM BBICOKMX WJIM HU3KUX TEMIEPATyp, a Takke, Harmpumep npu
MEepPEChIXaHUU BOJIOEMA, B KOTOPOM OHO 0OHTaeT. Bo BTopoM — HacekoMoe Ha OCHOBE BOCHPUSITUS
CUTHAJBHBIX WM3MECHCHHM BHEIIHEW Cpelbl 3apaHee MpUCIIOcabIMBacTCs K HeOIaronpusTHBIM
YCIIOBUSIM, TOJTOHSAS K O3TOMY BPEMEHH OIPENEICHHYIO CTaJMI0 Pa3BUTHS M OCYLIECTBIISS
oTpeeNIeHHYI0 (PH3UOIOTHYECKYIO MTEPECTPOIKY OpraHUu3Ma.

DOK30Te€HHBIM TOKOH THUMHYEH Ui HACEKOMBIX FOKHOTO TIPOMCXOXKIEHUS, TaKuX, Kak,
Hanpumep, ayrosas (Mythimna unipunctddw.) u manas nazemuas (Laphygma exiguélb.) coBku.
Oo6wuTanue 3Tux 6a004YeK B yMEPEHHOH 30HE, MO-BUIUMOMY, CBSI3aHO C UX BBICOKOW MHUTPAIlMOHHON
CIOCOOHOCTBIO. DK30T€HHBIN MOKOM HMEET MECTO TAKXKE y psAJia TIeH, CHOCOOHBIX Mepe3NMOBBIBATh
Ha 11000 craguu pa3zButus. OH BO3MOXKEH U y HEKOTOPBIX apKTUYECKUX HACEKOMBIX, I/I€ HU3KHE
TEMIIEpPaTypel MOTYT OBITh B JIO0O€ BpeMs rojJa W YCTOWYMBOCTH K HHUM JOJDKHA OBIThH
"XpoHHYecKoi". B ciydae 3K30reHHOro MmoKosi HACEKOMBIE MPUXOISIT B aKTUBHOE COCTOSIHHE Cpa3y
KE TIOCTIE OKOHYAHUS HEOIArompusTHOTO BO3ICHCTBHS, YTO OCOOCHHO BaXHO B apPKTUYECKOM
00CTaHOBKE.

lopazgo damie y HAceKOMBIX  HaONIOJaeTcss  MpeABapuTelbHas MOATOTOBKA K
HeOJIaronpusATHBIM YCIOBUSM M COOTBETCTBEHHO AHAOTCHHBIN MMOKOM. B 3TOM ciyuyae Hacekomomy
HE0OXO0IMMO TIPEXkIE BCETO COTIacoBaTh CBOE Pa3BUTHE C CE30HHOCTHIO TAKUM 00pa3oM, YTOOBI Ha
HEOIaronpusTHBIN CE€30H MPUIILIACH CTAIUs ¢ HAMOOJBIIEH YCTOMUYNBOCTBIO. DTO IOCTUTACTCS TIPH
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IIOMOIIIN TaK Ha3bIBACMBIX KOJINYCCTBCHHBIX peaKL{Hﬁ, MIpeKAC BCCro YCKOPCHUS UJIU 3aMCIJICHUSA
pa3BUTHS OTIENBHBIX cTaawii. Hacekomoe MOIKHO TakKe YIOBUTh M3MCHEHUS! BHEIIHEW Cpepl,
MPEIIECTBYIOUINE HEOJIAaronpuiATHOMY CE30HY, M, BOCIPHUHSB 3TH CHTHAJbl, W3MEHUTH CBOE
MOBEJICHHE TaK, YTOOBI 3apaHee HAWTH MECTO, TJe JIer4e BCEro IepeHecTH HeOIaromnpusTHHIC
YCJIOBUs, HAKOIIUTL 3aracC Ppe3CpBHLBIX BCHICCTB B TCJIC H, HAKOHCIL, NCPECTPOUTL CBOU
(hbU3MOIOTHYECKHE TIPOIECCHl TAaKMM 00pa3oM, 4TOOBI OpraHW3M ObUT MaKCHUMaJIbHO YCTOWYUB K
HEeOJIaronpUsSTHBIM BO3JCHCTBUSIM.

uanayza

Kak yxe oTMmeuanoch BbIIIE, P HACEKOMBIX, OCOOCHHO NPUMHTHUBHBIX, CIIOCOOCH
MEPEHOCUTh 3aMOpPaXMBAHHE WJIM BBICYIIMBAHUE M COXPAHATh MPU ITOM 3KHU3HECTIOCOOHOCTD.
BonbmMHCTBO K€  HACEKOMBIX INPUYpPOUYMBAET K  HEOJArompusTHOMY CE30HY ocoboe
(bu3noNIOruYecKoe COCTOSIHME — Ouanay3y. Hacekomble B COCTOSHUM JAuamnay3bl YCTOHYMBBI HE
TOJBKO K XOJOAY, HO W KO MHOTHM JApYruM HeOnaronpusTHbiM BosneicTBusim (C.W.YUepHsbi,
1990). /lnamay3a — He 00s3aTElIbHO SBISIETCA MPUCHOCOOTIEHHEM K CE30HHOCTH, HO MOKET
BO3HUKATh, HAIIPUMEp, NPH MOBBIIICHHONW IIOTHOCTH MOIYJISLIUH.

Haubonee xapaktepHoit 1yist m000# auamnays3bl sSBISETCS MPUOCTAHOBKA MJIM CYIIECTBEHHOE
3aMeIJICHHE pa3BUTHUSL JMOO CaMOro HAaceKOMOro, JMOO €ro roHaj, eciy Juanay3upyeT HMaro.
Juanay3upyrolire HaceKOMbIe He TUTAIOTCS WM MUTAIOTCSl OY€Hb PENIKO, X CIapuBaHKUE HUKOTAA
He HabOmomaercs. OTMETHM, YTO OCTaHOBKAa MOp(OreHe3a M CHIKEHHE YPOBHA OOMEHHBIX
MPOLIECCOB HE O3HAa4yaloT, YTO BO BpeMs Juamnay3bl HE TMPOUCXOJUT BOOOIIE HHUKAKUX
¢duznonornueckux mporeccoB. MHorma roBopsaT Jaxke O AMANay3HOM Pa3BUTHH WIIM O IpoIecce
W3KMBAaHUA Uanay3bl.

OueBUAHO, YTO Yy TPONMYECKMX U HEKOTOPHIX CYOTPONMYECKMX BHUAOB JHMAIay3a MOXKET
BOOOIIIe OTCYTCTBOBaTh. Eciiu pacTeHue MpUTroAHO Ui MUTaHUS PUTO(AroB HE KPYIrJIOTOAUYHO,
HAaCeKOMbIe Ha HeOJarompHusITHOE BpeMs NEepexoAsT Ha ApYyrue, MHOTJAa MeHee MOIXOMASIINe s
HuX pacreHus. Jlaxxe Ha ceBepe AHIVIMM Pa3BUTHE M Pa3MHOKEHUE HEKOTOPBIX BHUIIOB Ap030(ui
MOET MPOXOJIUTH KPYIJOTOJUYHO, XOTS 3UMON pa3BUTHE 3aMEUICHO M YBEIHMUYUBACTCA 00bEM
KHUPOBOTO TeNa.

Tem He MeHee nuamay3a HepeaKo HaOIIOAAETCs U y TPOINHMYECKUX BHUIOB. B 3TOM ciydae
3aJlep’KKa pa3BUTHUS MOXKET OBITh JOBOJIBHO KPAaTKOBPEMEHHOH IO CPaBHEHUIO C YMEpPEHHBIMU
muporamMu. He siceH BOmpoc O CE30HHOCTH y AapKTUYECKHX HACEKOMbIX. AKTHBHAs >KU3Hb
HAaCEKOMBIX B APKTHKE MOXET JUIMTbCSI HEMHOTUM 0Oo0Jiee OJHOTO Mecsiia, HO U TaM HalJrogaeTcs
YyepeloBaHHE BHJIOB HACEKOMBIX B TEUCHHE CE30HA. BONBIIMHCTBO apKTUYECKUX HACEKOMBIX Ha
MPOTSHKEHUH CBOEH >KM3HU 3UMYIOT HEOJHOKPATHO, HO HEM3BECTHO, BCET/IA JIM 3UMYIOIIAsl CTaus
HAXOJUTCS B COCTOSIHUM JHAIay3bl.

Jnanay3a MOXXeT ObITh SMOPHOHATBHOMW, TUIMHOYHOM, MPOHUM(DATBHON, KYKOJIOYHOW WITH
uMarnHaipHOW. Her ompeneneHHON CBS3W MEXAY CTaaueld pa3BUTHSA, Ha KOTOPOH HaOionaercs
auanaysa, ¥ CUCTEMaTHYeCKUM MOJIOKEHHEM HacekoMmoro. Tak, sMOpuoHalbHas auaray3a 4acTo
BCTpPEUACTCSl Y CapaH4YOBBIX U HEKOTOPHIX Oabouek, B TOM ymcie y TyroBoro Bombyx moriL. u
smorckoro (Antheraea jamamaimenkonpsgoB. Oxnako y aybosoro menkompsiaa Antheraea
pernyinuanay3upyoT KYKOJIKH.

JlvurHOYHAs TUarnay3a TUIIMYHA U1 MHOTHX 0abouek (OOSIpBINIHUIIA, 371aTOTy3Ka, COCHOBBIM
HICNKONPSA), a TaKkKe sl MHOTMX MyX. [IpoHmMdanbHas auamay3a BO3MOXHa y 0abodek
(KyKypy3HBI MOTBUICK) M Y MHOTMX NWIMIBIIMKOB. VMaruHanbHas auanay3a THIUYHA IS
MHOTHX YKOB, KOMapOB, HalpuMep MaISIPHUIHOT0, HEKOTOPBIX 0abouek, 0COOCHHO OyIaBOYCBHIX.
EcTb u Takue BUIBI, Y KOTOPHIX B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH U MPEX]IE BCEro KIMMara
JMarnays3a MOKeT ObITh IPUYpPOUYCHA K Pa3HBIM CTAIHSIM Pa3BUTHS.

B mpuniune HacekoMoe nuanay3upyeT UMEHHO Ha TOM cTaguu, KOTOpas Mo CBOeMy o0pasy
KU3HU WU TUIOTHOCTHU TMOKPOBOB HambOosee 3aluilieHa OT BHEIIHHX BO3JeicTBUi. Tak, o4eHb
pacmpocTpaHeHa Juamnays3a sHIl U KyKOJIOK, OCOOCHHO €Cld OHU HaxXOAsTCs B IOYBE WIH
nojcTuike. /lunanaysa TMuuHOK HaOIr0aeTcst OOBIYHO B TOM CIlydae, €ClId OHU OOUTAIOT B TOYBE,
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WK JK€ BHYTPHU JKUBOTHBIX WJIM PACTUTEIILHBIX TKaHei. IMaro kyKoB ¢ MX JKECTKUMH TOKPOBaMHU
JMATIay3upPYyIOT B CBSI3U CO CBOCH CIIOCOOHOCTHIO YXOAUTH B TITYOOKHE YKPBITHS.

Y MOHOBOJIBTUHHBIX BHJIOB [Haray3a BKJIIOYACTCS KaK HEOOXOJMMBIA A3Tall Pa3BUTHS, Y
MOJIMBOJIBTHHHBIX K€ JHMAalay3a MMEeT MECTO TOJIbKO y TeX T'eHepalui, KOTOphIC IMOMagaroT Ha
HeOJaronpusaTHOE Bpems roja. [Ipasaa, MHOTHE BHJIbI, MOHOBOJBTHHHBIC B CEBEPHOM YaCTH CBOETO
apeaJia, CTaHOBSITCS TIOJTMBOJIBTUHHBIMU B FO)KHOM.

B ciydae ke JUIMTENIHOTO pa3BUTHS Juariay3a HEOAHOKPATHO BKIIFOUACTCS B KH3HCHHBIM
muki. Tak, y Tapakana Ectobius lapponicug. B mepByio 3uMy auanay3upyeT SI0, a BO BTOPYIO —
obwpryro smuuHka |V Bospacra (V.K.Brown, 1973).JloBoibHO YacTo nuamay3a HaOdrOmaeTcs B
npejenax OJHOTO IMKJIa U 3UMOH, u JieToM. Hanpumep, y onHoro u3 BuI0B komMapoB Aedesierom
JManay3upyoT sina, a 3umoi auuuHku (R.G.Jordan, 1980) HekoTophix 0a00YCK—I1apyCHUKOB
JETHSS JHaray3a MepexoquT B 3MMHIOI0 M aKTUBHOE Pa3BUTHE MMEET MECTO TOJBKO BECHOM.
JIONTOXKUBYIIHE UMAro MOTYT JHAaIay3upoBaTh MHOTOKPATHO HA MPOTSHKEHUH CBOCH KHU3HH.

Psin mpuMepoB, MOKa3pIBAIOIINX Pa3HOOOPA3HOE BKIIIOUCHHE TUAIay3bl B )KU3HEHHBIC ITUKJIHI,
npuBOIUT B cBoed MoHorpaduu B. A.3acnasckuit (1984).Cameblit npocToii 3aech cirydail — koraa
JMarnay3a pa3BUBACTCS y IMOJUBOJIBTHHHOTO BHIA, B TIOKOJICHUH, MPUXOISIIEMCS Ha KOHEI[ JieTa
WIM HavaJio oOceHu. MHorma ke nuamay3a HaOMOmaeTcs W 3UMOH, W JICTOM, NpUYEeM
COOTBETCTBEHHO DPAa3BUTHE OJHOTO ITOKOJEHHS TPOHMCXOIWT BECHOH, a JPYroro — OCeHb0. Y
MOHOBOJIbTHHHBIX BHJIOB JIMariay3a MOXKET BKIIIOYAThCsS KaK OOs3aTeNbHBIA 3Tal WA TOJIBKO B
3MMHEE BpeMsl, WIIH JIBXK/Ibl Ha MPOTSHKEHUH [UKIIA PAa3BUTHS — 3UMOM H JIETOM.

Hnoykuyusa ouanaysvl éHewtHumu paxmopamu

Haubonee pacnpocTpaHeHHBIA ciiydail — ¢akyiabTaTUBHAs AHWanay3a, BO3HHMKAIOMIAs TEepeT
HACTYIUJICHHEM HeOIaronpusiTHOrO ce30Ha. JIMIb y HEKOTOPHIX MOHOBOJIbTUHHBIX BHJIOB JHaray3a
CTAHOBUTCS OOJUTaTHOW MW €€ HACTYIUICHHE HE 3aBUCHT OT YCIOBHHA. YCTOWYMBOCTH K
HEONIaroNMpUATHBIM yCIIOBUSIM pa3JIMyHAa HAa Pa3HBIX CTAIUSAX pa3BUTHSA, MOITOMY BHUIY C
(haKkynbTaTUBHOW AMANay30d HEOOXOJWMO IOJOTHATHh CBOE Pa3BUTHE K CE30HY TaKUM 00pa3oM,
9TOOBI AUANIAY3UPYIOIIAsl CTAHSI COBIATA BO BPEMEHH C HEOIArONPHUSITHEIMU YCIOBUSMH.

Bnionne norn4yHo Ob1I0 OBl MPEANONOKHUTH, YTO OCHOBHBIM (DaKTOPOM, KOHTPOJIUPYIOLUIUM
HACTyIUICHHE Auanays3bl, sIBIsSeTCsl TeMieparypa. JelcTBUTENbHO, KaXAbld CE30H XapaKTepU3yeTCst
CBOMM YypPOBHEM TEMIIEpAaTypbl, a OSKCIEpUMEHTAIbHbIE JaHHbIE [IOKa3bIBAIOT, YTO €CTh
onpeJieleHHas CBA3b MEXKY YPOBHEM TeMIEpaTyphl U HACTYIUICHUEM AHanay3bl. 3aMETUM, OJIHAKO,
YTO U3 TOJla B FOJI CE30HHBIN X0/ TeMIIepaTypbl HECKOIBKO Pa3IMyeH, a 3a TEIJION MOrof0i MOXKeT
MOCJIeI0BATh PE3KOE MOXO0JI0TaHHE.

JHpyroii BO3MOXHBIA (PakTop, HMHAYIUPYIOIIMK Auamnay3y, — 3TO KadecTBO WM. Tak,
masibBoBas Mosib Gelechia malvelleHb. npu nutanumu MonoabBIME 3aBS35IMH, IIBETAMHU U JIUCTHSIMU
pa3BuBaeTcsa 0e3 auamaysbl, €clid e YINOTpeOJiseT B MHUILY 3pejible ceMeHa pacTeHUil — Bceraa
nuanaysupyert. OqHako, quanay3a iMeeT MeCTO B KU3HH OYE€Hb MHOTHX HACEKOMBIX, B TOM YHUCJE U
T€X, KOTOPBIE HE MMUTAIOTCA PACTUTEIBHOMN MUILEH.

B 1920r. amepuxanus! —xumuk B.I'apaep u ¢usnonor pacrenuit X.Amnapa — onyOIMKOBaIH
CTaThl0, CTaBUIYI0O BaXKHEHIIMM STanoM B HUCTOpUM Ouosornu. OHM BIEpBBIE MOKa3aj, YTO
OpraHW3M CIOCOOCH pearupoBaTh Ha IJIUHY CBETOBOTO JHS, M3MCHSS B 3aBHUCHMOCTH OT HEe
xapaktep cBoero pasutus. llepen ucciemoBaTensiMu Oblla MOCTaBJ€HA 3ajada, KOTOPYIO Mbl
Ha3BaIM OBl cefivac y3KO MPUKIATHON: MOYEMY OJIMH NEPCHEKTUBHBIN cOpT Tabaka, He3aBUCUMO OT
cpoka ero moceBa, Ha ceBepe CIIIA 3anBeraeT HAaCTOJIBKO IMO3HO, YTO HACTYMAIOIINE MOPO3bI
youBaroT ero cemena. MccnemoBaTenu mnepeOpaii Bce BO3MOXKHBIC BapHAHTHI IKCIEPUMEHTOB,
CpeIu KOTOpbIX, KOHEYHO, TeMIlepaTypa CTosJla Ha IEpPBOM MecCTe, a JJIMHA CBETOBOTO JHS — Ha
OoJIHOM M3 nocieaHux. OaHaKo, 0Ka3anoch, UTO €CIU 3TU PACTEHUs], BBIPAILIUBAEMbIC TIPU JUTMHHOM
netHeM cBeToBOM jaHE ceBepa CIIIA, 3areHaTh, HaunHas ¢—16 9 JqHS, TO OHM PaHO MBETYT U JAIOT
CEeMEHa B JIETHEE BpeMs, JaKe €CJI CTOUT XOJIoIHas Toroja. ['apHep u Amap, mpoBenu noao0HbIe
SKCIIEPUMEHTHl U C JAPYTUMHU PACTEHUSMHU M YETKO TMOKa3aliM, YTO JSTalbl Pa3BUTHS PACTCHUS
OMPENEISAI0OTCS ITTUHON CBETOBOTO JIHS.
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Cnycrs Tpu roja Beinia padota (S.Marcovitch, 1923)jokazapmiasi, uto opMooOpazoBaHue
y Tiel Taxke ompenensercs (Goronepuomom. Ilozke 6v110 00Hapyx)ero (M.Kogure, 1933)uto
SMOpHOHANIbHASL aTniay3a y TYTOBOTO MICNKOIPSAA ONpeneseTcs] JIUHOW CBETOBOTO JHS, MPH
KOTOPOW pa3BUBAIOTCS sIla poauTeIbCcKoro mokoyieHus. B 1941r. moneHT kadeapsl SHTOMOJIOTHH
Mockosckoro ynusepcurera H.C.AHnpuaHOBa Hallga, YTO KyKOJIOYHAs Auanay3a y KMTalCKOIro
ayooBoro menkonpsgaa Antheraea pernylGuer. mukTyercsi IJTHHON CBETOBOTO IIHS, MPH KOTOPOit
BBIPANTUBAIOTCS TYCEHUIIBI.

N Tombko, HaumHas ¢ 50— Trr. Hamiero BeKa, CTaJO JABHHOOOPA3HO YBEIMYHUBATHCS
KOJIMYECTBO paboT, OMHUCHIBAIOMIKX (POTONEPHOAUYECKYIO PEAKIMIO CaMBIX Pa3HOOOPa3HBIX
HAaCEKOMBIX. 3Jechb HEMalyl0 pOJb Chilpaja IIKOJA, CO3/JaHHAas 3aBEIyIOIIMM Kadeapoii
Jlenunrpaackoro yuuepcutera A.C.Jlanwnesckum (1961). B mpuHIune, TaKoro BIUSHHUS
CBETOBOI'O JTHSI Ha HACEKOMBIX U CJIEI0BAIO0 0>KMJIaTh, OCKOJBKY JJIMHA CBETOBOTO JIHS 3aBUCHUT OT
ACTPOHOMHUYECKUX TPUYUH U SBISETCS CaMBbIM TOYHBIM U HAJEKHBIM CHUTHAJIOM, TTOKA3bIBAOIINM
HACTYIJICHHE TOTO WJIK MHOTO Ce30Ha.

Bnusiaue xe apyrux ¢GaxTopoB OOBIYHO
HAaKJIaAbIBaeTCs Ha  (POTOMEpPHOANYECKYIO
peaknuio U ee moauduuupyer. Tak, Ha puc.8
MOKa3aHa 3aBUCHMOCTb T0Jn
auanay3upyomnux KYKOJIOK 6abouku
KayCTHUIBI OT TEMIIepaTypsl HpU Pa3HOM
JUIMHE CBETOBOTO JHSA. MOXHO BHUAETH, UTO
MOCTOSTHHBIM CBET HPEISTCTBYET IUarnayse Mpu
moboit  temmneparype. Ilpu  12-vacoBom
CBETOBOM THEe HU3Kas TeMIiepaTypa
CTUMYJIUPYET TOSBICHHE JAWanay3bl, BHICOKas
K€ TIOJIHOCTBIO €€ ycTpaHseT. B mocTossHHOU
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P _O_Zl{q ke TemHOTe ((OTOmEpHOA paBeH HYIIO)
o S KpHUBasl MIOYTH TaKas ke, Kak mpu 12-4acoBom
12 18 20 24 28 32t ¢oronepuose, HO CyIIECTBEHHO CMEIICHHAS B

CTOpOHY OoJiee HU3KUX TEMIEPATYpP.

Puc.8. 3aBucumMocts 10aM KyKojoK Oensuku Pieris brassicael. B cocrosHum guanaysbl OT TEMIEpPATypsl U
JutnHbI cBeToBoro nus (o A. C.Jdanunesckomy, 1961): 244 — nocTosiHHOE OcBelenue, 124 —kopotkuii poromnepuos, 0
9 — [IOCTOSTHHASI TEMHOTA

Taxkum o0Opa3oMm, TemmepaTypa — BaKHbIH (HakTOp B MHIYKLIWHU AUANay3bl, MPOSBISIOUIHIACS
Ha ¢oHe ¢doTtonepuoauzma. Bo3MOXKHBI W ciydaw, Kak, HalmpuMmep, y Hae3IHUKa—siieena
Trichogramma pintoiVoegele., korna peakuuss Ha TemmepaTypy Ooliee BhIpaKeHa, YeM Ha
doronepros. OcoOEHHO BaXXHYIO POJb MTPAET TEMIIEpaTypa B CTAHOBJICHHWU AMAIAy3bl Y TaKHX
00BEKTOB, KOTOPbIE OOUTAIOT TTYOOKO B TIOYBE MIIM B APEBECHHE, KYy/1a MPAKTUYECKH HE IPOHUKAET
CBET.

[TuTaHue TaKke CYHNIECTBEHHO CKAa3bIBACTCS HA CTAHOBICHUH JHUanay3bl, MOIUPHUIHPYS
Baustaue ¢oromeprona. Tak, y 3marormasku Chrysopa corneaSt. KopoTKuii CBETOBOW JCHB
MHAYIHMpYeT auanay3y. OqHako naxe W Mpu JUIMHHOM CBETOBOM JHE HEJOCTATOK TIEH, KOTOPhIMU
OHHU THUTAIOTCS, MPUBOANT K mposBicHui0 auanay3bl y 60—-80%ocobeit (MJ.Tauber et al., 1984).
AHaNOrHYHBIM 00pa30M HEAOCTATOK TJICH B JIETHEE BPeMs MHIYLUPYET auanay3y (3CTHBAIUIO) y
00XKbHUX KOpOBOK. Ilepem HacTymjieHWeM 3CTHUBAIlMM, KaK W Tepea 3WMHEH auaray3oi, pes3Ko
BO3pacTacT CTpeMJICHUE ATHX JKyKOB K murpanusam (B.I1.CembsinoB, 1986).Kak orMeuanoch Bbilie,
y ¢uTodaroB nuamnaysa o4eHb 4acTO CBs3aHA C M3MCHEHUSMH OMOXMMHYECKOTO COCTaBa PACTECHHM
B TeuyeHUe ce3oHa (puc.9). B memoMm M3MEHeHHE NMHIM WIM €€ HEJIOCTATOK Yallle BIHSIOT Ha
CYOTPOITMYECKUX M TPOITMYECKUX HACEKOMBIX, /i€ CE30HHBIC M3MEHEHHsI CBETOBOTO JIHSI HE CTOJIb
3HAYUTEIbHBI.
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Bonbiyro pons B perysinuu auaray3bl %
MOXET UIpaTh COJAEpNKAHUE BJIarv B MUIIE U B 100+
OoKpyXKatomem cyocrtpare. Tak, guamnaysa suil
MHOTHX CapaH4YOBBbIX MPOJOJIKAETCS 0 TeX
mop, TOKa HE BBIMAACT A0XIb. [lomoOHas
perymsiius CHUHXPOHU3YET BBIXOJl JUYMHOK C
MOSBJICHUEM CBEXKEW pacTuTenbHOCTH. Jlist
Hauaja SMOpHorenesa y komapos Aedesraxxe
HCO6XOI[I/IM£ YBJ'IEDKH}CIHI/IC. pI/ISBeCTHO, 4TO 50 -
CaMKHM 3THUX KOMAapOB OTKJIQ[bIBAIOT SHLIa MO
KpasM  TEpPEeChIXaIHNX  JYXK. Hnorna
HaJU4YMEM BJIard OMNpENENsieTCss HE auanaysa,
KoTOpass HHAyIupyercs Qoromepuomom, a
BO3MOKHOCTbH Pa3BUTHUS TOCIIE AMANay3bl, Kak
MMeeT MECTO Y JIYTOBOI0 MOThUIbKa Loxostege 0+
sticticalisL. L l

Puc.9. ®oronepronnyeckas peakuus XJIOMKOBOH COBKH 12 14 16
Helicoverpa armigergHubner)npu nutanuu ryceHuI pa3HbiM KOpMOM: / —KOpOOOUYKaMH XJIOMYATHUKA, // —TUCThSIMU
xjomyatauka. Ock abcuuce — GoTomepuoJ B 4, OCh OPAMHAT — JONSl KYKOJOK B COCTOSHHHU JHamnay3bl (1o
H.U.T'opsiuny, 1958)

Eme onun BakHbIN (pakTOp, CIIOCOOHBIN caMm 10 cebe BBI3BATh JWariay3y, — 3TO MJIOTHOCTh
nonysstiiii. OOBIYHO BBICOKAS IUIOTHOCTH CITOCOOCTBYET TOSBJICHHUIO THAnay3bl. Tak, Y HACEKOMBIX
— Bpenuteneit 3amacoB (Ephestia cautellaVlk., Plodia interpunctellaHb.) ckomienue muYnHOK,
0OBIYHO BO3HHUKAIOIEE MPH HEJOCTATKE MUTAHHs, MPUBOIUT K X IUanayse, a B pe3yibrare — K
JUTensHOMY coxpaHeHuio nonyiasiuu (H.Tsuji, 1963). MaTepecHo, 4TO y KYKOB—KOKEEIOB
Trogoderma variabileBall, umeer MmecTo nmpoTrBomONOKHBIH 3 (DeKT. JIMYMHKHE 3TOTO BUIA MOTYT
pa3BUBATHCS TOJBKO B IPYIIaxX, Y OAMHOYHBIX Ke JIMYMHOK Bo3HMKaeT auamaysa (A.Elbert, 1979).
Db dexTh, CBsI3aHHBIE ¢ TUIOTHOCTHIO TOMYJNISIUAHK, a TaKKe C BIAKHOCTHIO, JAleKO HE BCeraa
COBIAAIOT C OMpPEICICHHBIM ce30HOM. CliefoBarenbHo, Iuanay3a — MpPUCIoCOOICHHE K JIFOOBIM
HEOTarONPHUATHBIM YCIIOBHSIM, a HE TOJIBKO K UX CE30HHON CMEHE.

CurHasiel, HWHIYIUPYIONIME IUanay3y, MOTYT ObITh Ppa3IUYHBIMHA JaXe Y pPa3HbIX
reorpadMUECKUX TOMYJISAIKAI OJHOTO M TOrO jK€ BHIa. Tak, XJomkoBas Moib Pectinophora
gossypiellaSaund. jxuByIiast B ceBEpHON 4acTH CBOECTO apeaia, pearupyer Ha (OTOMEPHOMd, a B
Ooslee IOKHBIX pailoHaxX — Ha TeMmIeparypy MW KadectBo muiu. OpmHako ciabas peaxius Ha
doromepro; coxpaHseTcs My TOMyJsiuii, odurarommx okosio skBatopa (A.K.Raina and oth.,
1981).

@omonepuoouueckasn peaxuyusn (PIIP)

domonepuoouueckas peaxyuss — 3TO peakUUs OpraHu3Ma Ha JJUHY CBETOBOIO IHS B
CyTOYHOM ILuKJIe. /UIMHA CBETOBOrO JHS pPaBHA MHTEPBAY BPEMEHU MEKIYy MOMEHTaMH, KOIraa
OCBEILIEHHOCTb CTAHOBUTCS BBILIE IOPOTOBOM M KOT/Ia OHA MajaeT HUXke HToro nopora. IToporosas
OCBEIICHHOCTh OYEeHb HeBenuka, okojgo 0,1 75Kk, dYro ABASETCA TUIHYHO CyMEpeyHOU
OCBEIIEHHOCTBIO. HacTyruieHne 3Toro ypoBHs CTpOTrO NMPUYPOYEHO K ONPEACICHHOMY BPEMEHHU U
OYEeHb MaJI0 U3MEHseTcs H3-3a oOnauyHocTH. TakuMm 00pa3oM, Ui HACEKOMOIO JUIMHA CBETOBOTO
JHS TIOYTH HE 3aBHCHUT OT MOrojpl. O4eHb BaXHO [UIsl TOYHOTO M3MEPEHHUS BPEMEHHU TaKXkKe U TO,
yt0o DIIP, 32 peIKMMU UCKIIIOUEHUSIMH, HE CBSI3aHA C PEaJlbHbIM YPOBHEM OCBELICHHOCTH B TCUCHUE
cBeToBoro JHsA. IlomMumo peakiuu Ha aGCONIOTHYIO AJMHY CBETOBOTO AHS BO MHOTHX CIy4asx
MMeeT 3HAa4YCHHME TAaKKE€ M BO3PACTaHUE WM YMEHBIICHHME JUIMHBI JHS, HA YE€M Mbl OCTAHOBUMCS
HECKOJIBKO ITO3XKE.

Kpussie ®IIP nokas3plBaloT MPOLEHT IUANay3UPYIOIIUX OCOO0EH B 3aBUCHMOCTH OT JUIMHBI
¢doroneproga. OObBIYHO paccMaTpUBaeTCsl ajdbTEpHATHBA. AMallay3a WHAYLMpPOBaHA — Juanaysa
orcyTcTByeT. OroBOpHM, O/IHAKO, YTO BO MHOTHX CIIydasix ()OTOMEPHO BIUSET HE TOJBKO HA camy
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WHAYKIMIO, HO W Ha JJIMTEIbHOCTHh auamnay3bl (3nmatornmaska Chrysopa corneaSt., 6abouka—
measeauia Spilarctia imparilis myxa Calliphora vicina R.D.). Yame Bcero mepexoa oOT
(dboTonepro 0B, HHAYIUPYIOMUX AUaNay3y, K He HHIYIHPYIOIIUM TOBOJIBLHO PE30K — B Mpenenax
OJIHOTO 4Yaca. B OT/leNbHBIX ke ciydasx, Kak y HEKOTOPBIX MaJSIPUIHBIX KOMapoB poaa Anopheles
3TOT mepexoj sBisercs odeHb nocteneHHbIM (E.b.Bunorpamosa, 1960). Takas reHeThueckas
n3menunBoctb PIIP mpuBoaUT K CcBOEOOpa3HOMY pAaCCIOCHHUIO MOMYJSIUHU, T.e. K MOSBICHUIO
JIOTIOTHUTEIBHBIX TOKOJICHHH. B cryuae OIaronpusiTHOH OCEHU ITH JOMOJHUTEIBHBIC MTOKOJICHUS
YBEJIMUYMBAIOT YHCIEHHOCTh MOMYJSALNN, B HEOIAronpusATHBIE K€ TO/bI 3TH KOMaphl MOTUOAI0T, HO
OCTal0TCsA, KaK OCHOBA, MUATIAy3UPYIOIINE JIMHUUA C MEHBIIINM YHCIOM IMOKOJIeHHH 3a ron. Urak,
IMpUHA TEepexoaHor 30HbI KpuBoil PIIP oTpakaeT HEOAHOPOIHOCTh B PEAKIUSIX HACEKOMBIX
onHoW momynauuu Ha (otonepuon. Poromnepuoxa, MHAyHUpYyOMWKK auamnay3ly y 50% ocobeit
HA3BIBAIOT KPUMUUECKOU OIUHOU C8eMO8020 OHA.

Bo3moxusr nBa tuna OIIP: drunnoonesnas peakums u kopomroonesnas (puc. 10u 11). B
MEpPBOM Cllydyae MpU AJUHHOM CBETOBOM JIHE HMMEET MECTO pa3BUTHE, a NPU KOPOTKOM OHO
cMensierca auanay3ou. JlnmHHogHeBHas DIIP TunmuyHa i MHOTMX MOJMBOJBTHHHBIX BHJIOB,
uMeromux (¢GakylbTaTUBHYIO JUaray3y, HampuMmep, KOJOPaJCKOro KyKa, 0a00YKH—KamyCTHUIIBI,
[IaBEJIEBOM COBKH. OTOT THUIl PEAKIHUHU KaXKETCsl HauOoJee JIOTHYHBIM. COKPAIICHHUE JTUHBI
CBETOBOIO JHS — MPEAYNpeKIeHUEe O MPUOIMKEHUN OCEHHHX M 3UMHHX XonozoB. Ho nauamaysa
KU3HCHHO HEOOXO0MMa HaCEKOMOMY W TIpU JICTHEM Mokoe (3cTuBaiuu). B aToM ciydae MMeHHO
JUTMHHBIE (POTOTEPHOIbI JOJIKHBI CTUMYJIHPOBAThH €€ HACTYILJICHUE.
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Puc.10. imanoaseBHast poTONEpHOIUYECKas peakiys HaceKoMbIX. 1 —iucToBepTKa Laspeyre'sia molestBusck.mpu
24° C; 2 — 6ensnka Fieris brassicael. mpu 24° C; 3 — maseseBas coBka Acronyctarumicis L. mpu 26° C; 4 —
KoJopaackuii xxyk Leptinotarsa decemlineatday.npu 24° C (mo A.C.Jlanunesckomy, 1961)
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Puc.11. KoporkoaHeBHass (GoTOIEpHOIUYECKas Peakius HaceKoMbIx l—immkanka Stenocranus minuteB. npu
20°C, 2 —ryroBelii wenkonpsin Bombyxmori L. mpu 15°C (A.C. Jaununesckomy, 1961)

Kpome Toro, peakuuss Ha (OTONEpPHOA COBCEM HE 0043aTelIbHO JOJDKHA IMPOSBIATHCS Ha
CIIEAYIOIICH CTaJuU M MOXKET OBbITh OTTAHYTa JO CIEAYIOIIEro MOKOJeHHA. B Takux ciydasx y
HAaCEKOMBIX HaOJI0JlaeTcsd KOPOTKOJHEBHBIM THI pPEAaKLMU, KOI/a KOPOTKMHA CBETOBOW JEHb
CTUMYJUpPYET pa3BUTHE, a UIMHHBIA — MHAyHHpyeT auanay3y. OH Oojee THIHMYEH A BUIOB,
OOHUTAIOIUX K IOTY OT YMEPEHHO! 30HBI.

Bo3MO)XHO © codeTaHue JUIMHHO— U KOPOTKOJHEBHOM pEaKLUU, TaK Ha3bIBAEMbII
npoMexxyTounblii Tunn ®IIP, korma pa3BuUTHE MOXKET NMPOTEKATh JIMIIL B CPABHUTEIBHO Y3KOM
nuanazoHe (¢oronepuonoB. Takas @OIIP wnabmromaercs, Hampumep, y 0a00UKH—KENTOTY3KU
Euproctis similisFuessly.

OnucaHHbIe BbIIIE KPUBBIE (POTOMEPHOANYECKON peakuuu OBbLIM MOJY4eHBbI B JabopaTopuu
IIPU HE MEHSIOIUXCA Ha MPOTSKEHUM pa3BUTHs HAaceKoMoro ¢oromnepuoaax. McKycCTBEHHOCTb
TaKdX OIBITOB OYEBMIHA, TAaK KaKk B NPUPOAE JJIMHA CBETOBOIO JIHS HHUKOIJa HE OBIBaeT
CTaOWIBHOW, HO Bcerjga OO yBenmuuuBaercs, b0 ymenbmaercs. [loka3zaHo, omHako, 4ro y
MHOTMX HACEKOMBIX 3TH IIOCTENIEHHBbIC HM3MEHEHHUS (OTONepHoaa, MOKa OHU HE IOXOIAT [0
KPUTHYCCKON JUTMHBI, HE UTPAIOT HUKAKOK posn B nHAyKIuu auanaysbl (T.A.Boakosud, 1986).Ho
y psana Hacekomblx DIIP CcymecTBEeHHO MEHSETCs B 3aBUCUMOCTH OT HAIlpaBICHUsS WU3MEHEHUH
¢doronepuona. Takyro peakuuio Ha MU3MEHEHHUE [UIMHBI JHS Ha3bIBalOT cmynenuamou. Hanbonee
pacrpocTpaHeH KOPOTKOIHEBHO—IJIMHHOAHEBHBIA THII ATOH peakiiH, KOTJa YBETUYEHHUE JUIUHBI
CBETOBOIO JIHS CIIOCOOCTBYET Pa3BUTHIO, @ yMEHBIIIEHUE — Juanayse. Takas cTyneHuaTas peakuus
OOBIYHO COBMAJAET C JIUHHOJHEBHOM peakield Ha: KOHCTAHTHBIM (POTONEpHoa M BO3MOXKHA Y
aKTUBHBIX JIETOM HaCEKOMBIX.

B HekoTOphIX chy4asx peakius Ha KOHCTAaHTHBIM (oTonmepuon BooOIIE NPAKTUYECKH
OTCYTCTBYET. SIpKuii mpumep mogo0HOM peakimu garoT 60k kopoBku Chilocorus bipustulatus.
(B.A.3acnaBckuii, 1984).IIpu KOHCTaHTHBIX (pOTOMEPHONAX Y ATUX KYKOB OOHAPYKHBACTCS JIUIIb
OYeHb cI1ab0 BBIpaXKCHHAs MPOMEXYTO4YHas peakuus (puc.12). XKXyku auanay3upyroT NpaKTHIeCKH
npu 1000 ATMHE CBETOBOTO JAHA. ECiM ke 3THX JKYKOB IIOMECTUTh B KaMepy C KOPOTKHUM
CBETOBBIM JiHEM (9 4), a 3aTeM MEPEHOCUTH B Pa3HBIC TOXKE KOHCTAHTHBIC CBETOBBIC PEIKHMBI, TO
OKaxkeTcs, 4ro mnpu ¢oromepuogax MeHblie 16 W amamay3a Oyaer OpomoiDKatbes, a MpU
doroneproaax donbie 164 ona Oymet ycrpanena (puc. 13).
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JUTMHHOIHEBHO—KOPOTKOJHEBHBIN THIl CTYIEHYATON pPEaKLUU XapaKTepU3yeTcss aKTUBHBIM
pa3BUTHEM NPU YMEHbBIIEHWU JIMHBI CBETOBOrO JHA. Takoil THI peakIUH BCTpEYaeTcs Yy
HAaCEKOMBIX C JITHEH JUanay30i 1 OCCHHUM Pa3BUTUEM.

Y 0IHOTO U TOTO K€ HACEKOMOT'O BO3MOYKHO COYETaHHE 0OOUX THUIIOB CTYNEHYATBIX PEAKIIHIA.
Tak, kammyctHast coBka Mamestra brassicaé. B flnoHun uMeer ¥ 3UMHION0, M JICTHIOIO JHanays3y.
[Ipu mepenoce rycenui] u3 kamepbl ¢ 12-gacoBbiM (oronepuomom B 16-wacoBoil BO3HUKAET
JeTHSAA KYKOJOYHas JAuamnay3a, a Ipu oOpaTHOM u3MeHeHHH oT 16 4 k 12 mmeer MecTo 3UMHSA
muanayza (S.Yagi, 1975).B oramune ot kopoBku Chilocorus y koropoit mpu craGHIbHOM
¢doroneproe MpakKTUYECKH BCe 0COOM IUANay3UPYIOT, Y SIIOHCKOM MOIMYJIALUU KAIlyCTHOH COBKU
npu 14-1acoBoM cTaOMIHLHOM (POTONEPHOIC PA3BUTHE MPOTEKAET O€3 rarays3sbl.

%
100 o o Ppmmna -

50

I e e T
e e e  ——

0 1 1 1 1 L 1 L L | bl J

a 4 8 12 16 20 24v

Puc.12. ®otomepuomuyeckas peakuus Ooxbeit kopoku Chilocorus bipustulatusL. Ha KOHCTaHTHBIC
doTonepuoasl. Ocb OpAMHAT — IPOLICHT 0cO0EH B cOCTOsSHKY Auanay3sl (mo B.A.3acnasckomy, 1984)
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Puc.13. JIsyxcrynenuartas (orornepuoandeckas peakuus O6oxbeil kopoBku Chilocorus bipustulatud.. Oce
OpIMHAT — MPOLEHT 0COOEN B COCTOSHUM Auanay3bl 1— npeaBapuTesibHOE HAXOKIEHHE KYKOB B IOCTOAHHOM TEMHOTE,

2 — TO Xe NpH IpeaBapuTelbHOM (oTomnepuoae 6 4, 3 — To ke Npu npeasapuTeabHoM (oromepuoge 9 u (mo
B.A.3acnaBckomy, 1984)

Kak y»xe oTMedanoch BbIIIE, CTYyIIEHYAThIE PEAKIIMH MOTYT BIUSTH HAa HACTYIUICHHE JHAMay3bl
Jake Mpy U3MeHeHUH (poToreproa B mpejienax 30H BbIIIE WM HUXKE KPUTHYECKOro nmopora. Tak,
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y snarornazku Chrysopa corneégst. poroneproast 14 u 18 u — Bbime mopora. OnHAKO pe3Kuii
nepexon or 18-wacoBoro dotomepuoaa k l4—acoBomy mHAyIHpyeT auanay3y y 29% ocobeit
(M.J.Tauber et al., 1984D0paTtHas kapTuHa HaOMOAAaETCs y JIyKoBoit myxu Hylemia antiquaMg.
3nech yBenmuueHue (GoToreproia B 30HE HUKE KPUTUYSCKON CHUKACT MPOLEHT AHAIay3HpYyIOINX
ocobeif, ykopodeHue e (oTomeproga B 30HE BHINIE KPUTUYECKOW HE BIMAECT Ha YpPOBEHBb
nuarnaysbl (E.b Bunorpagosa, 1978).

Cmaousn pazeumus, uyecmeumenvHasn K oomonepuooy

YyBCTBUTEIHHOCTH K (DOTONEPHOTY Yalle BCEro MPOSBISETCS HAa CTaJINH, MPEIIICCTBYIOMEH
nuanayse. Tak, quanaysa Ha CTaJuu KYKOJIKHA OOBIYHO MHAYLIUPYETCS B 3aBUCUMOCTH OT PEXKHMa, B
KOTOPOM  OBUIM  BBIpAIleHBl TyceHHWIbl. Jlpamay3a 'y HMMaro 4acto ONpeaessieTcs
(boTONEPUOMYECKUMHU  YCIIOBUSIMH, B KOTOPBIX HaXOAMWIACh KYKOJKA, HO HWHOTJA YCIOBHSIMHU
COZIepKaHUsl JTHUYUHOK. YyBCTBUTEIBHOCTh K (POTOMEPHOAY MOXKET JOJTO COXPAHATHCS Yy MMaro
HACEKOMBIX, J>KUBYLIMX HECKOJIBKO JIET, HAlpUMep Y >XKYXKEIHI, ¥ Jauarnay3a y HUX MOXKET
MOBTOPATHCS. MHOTOKPATHO.

Crnoxnee Bompoc 00, MHAYKIMH SMOPHOHAIBHOW AMamnay3bl. Y TYTOBOTO MLIETKONpPsa,
HampuMep, Sila Auanay3upyroT B TOM Cllydae, €CJIM SHIa W TYCCHHIBI TMEPBBIX BO3PaCTOB
POAMTENLCKOTO TOKOJICHUSI Pa3BUBAINCH NPU JUIMHHOM CBETOBOM JHE. Y TIEH Iuamaysa sull
MOJKET OMPEIEIATHCS TeMU (HOTOTIEPHUOJMUECKUMHE YCIOBHSIMH, B KOTOPBIX HAXOIMIIOCH IOKOJICHHE
"0alymex".

B Tex cmywasix, korma ¢poTOneprHoAMYECKIE U TeMIIepaTypHbIC BO3ACHCTBUS HE OTPAKAIOTCS
Ha pa3BUTUU CaMOM O0COOHM, HO HM3MEHSIOT PEAKIUI0 JIOYEPHETrOo MOKOJICHUs, Takoh s¢dekt
HA3bIBAIOT MamepuHcKum 6ausiHuem. [Ipu 3TOM BO3MOXKHBI BCE€ BApUAHTHI. OT JKECTKOU
3aBUCHMOCTH OT YCJIOBHil, B KOTOPBIX COJEPIKAIOCh POAUTEIBCKOE MOKOJCHUE, KaK y TYTOBOTO
MISTKOTPSIIA, 10 CPAaBHUTEIbHO HeOobIon Moaudukanun OIIP modyepHero mokoiaeHusI.

MarepuHCKOe BIMSHHME BO3MOXKHO U IIPU TEMIIEPATYPHOM YIPaBICHUU Auanay3ou. Tak, y
tpuxorpammsel Trichogramma pintoMoegele,uem Beliie TemrepaTypa, Ipu KOTOPOH pa3BUBAIOCH
POAMTENLCKOE MOKOJCHHE, TeM HIDKE CKIOHHOCTh K Jamanay3e y jpoudepHero. ¥ Trichogramma
evanescensNestw., Hao00poT, BBICOKAsl TeMIIepaTypa CIOCOOCTBYET IOSBICHUIO TUaray3bl B
JOYEPHEM MOKOJICHHH.

KoneuHo, He Bcerma MOKHO OTIMYUTh MAaTEPHHCKOE BIMSHUE OT BO3JIEHCTBHS (pakTopa Ha
pa3BUBAIOIIMICA SMOPUOH siIa, KOTOPOE €lle HAXOAWUTCS B Teie Marepu. Eciu y MACHBIX MyX
Calliphoridaenmeer mecto matepunckoe Biausiaue (T.I1.borganosa u ap., 1978;E.b.Bunorpamosa,
1984,1991), To y wMyx cemeiictea Sarcophagida ymaercs moka3aTh  BOCHPHUSATHE
doroneprouuecKkoli WHPOPMAIMKA CKBO3b TIOKPOBHI Tela MaTepH HEMOCPEICTBEHHO CaMHUM
smOpronom (E.b.Bunorpaznosa, 1978).

[TpoomKUTETFHOCTh BPEMEHH, B TEUEHHE KOTOPOTO OpPraHW3M HACEKOMOTO YYBCTBHUTEICH K
(baxkTopam, HHAYLUPYIOIIUM JHaray3y, pa3IHyHa y Pa3HbIX HACEKOMBIX U MEHSETCS OT HECKOJIBKUX
JHEW B TeYEeHHUE )KU3HEHHOTro nukia (komapsl poga Aede$ 1o Bcero nukia pa3Butus (MypaBbUHBIN
neB Myrmeleon formicariug..). B psye ciy4aeB 4yBCTBUTEIBHOCTD K (POTONEPUOIY COXPAHSIETCS U
Mocjie HACTYIUICHHSI AMAIay3bl U YBEIMYMBACT €€ JITUTEIFHOCTh. Tak, YyBCTBUTEIHHOCTh TYCCHHUIT
Ostrinia nubilalisHb. x ¢poTonepuoay ucyesaer TONBKO K CepeHE AeKa0psi, T.c. K TOMy BPEMEHH,
KOTJla HACTyIaeT yCTOMYMBOE MOX0JI0AaHue. V3BecTHBI Takke (akThl UTUTEIBHOTO MOAICPKAHUS
JIETHeH Juamnay3bl JUIMHHBIM CBETOBBIM JHEM. [lompoOHee Ha Bompocax O MOICPKAHUU U
MPEKpaIICHUH TUaray3bl Mbl OCTAHOBUMCS B CICIYIOIINX pa3zeiiax.

Jlnst mostydeHusl OmpeneneHHoro (oronepruoauueckoro 3Q@exra coBceM He 00s3aTesbHO,
9TOOBI HAaCEKOMOE BOCIPHHUMAIIO OJWUH M TOT e (POTONEPHO] B TEYCHHE BCEro WHTEpBaia
BPEMEHH, KOTJIa OHO K HEMY YyBCTBUTEIBHO. Tak, JUIS MHAYKIMH JHAanay3bl Y KaIlyCTHOW COBKH
Mamestra brassicael. mgocratrouno BocmpuHsITh Bcero 14—15 koporkux (oTomeprnoaos
(kpuTnueckuii maker ¢oromnepuonudeckor nHPopmarnmu — B.IL.Tumenko, 1977). OcranbHble ke
doromeproapl MOTYT OBITh Kak YroaHo JIHMHHBIMH. OJHaKO, HallpuMeEp, y IIABEIIEBOW COBKHU
Acronycta rumicisL. HacryruieHue auamnays3bl ONpEAENseTCS KOHEYHBIM PEKHMMOM, B KOTOPOM
HaXO/IMJIMCh TYCCHHUIIBI ATOTO BU/Ia, YyBCTBUTEIBHBIC K (DOTONIEPHOTY.
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Domonepuoouyeckan peakyus u memnepamypa

B npempinymux pasgenax Mbl  yXKE OCTAHABIMBAJINCh HA HEKOTOPBIX IMpUMEpPax
B3aumoeiictBuss ®IIP u temmeparypsl. Y OOJNBIIMHCTBA HACEKOMBIX C JUTMHHOAHEBHBIM THUIIOM
(dboToneproaNUecKOi peaKIiK MOBBIIIEHUE TEMIIEPATYPbl IPUBOJUT K YMEHBIIEHUIO KPUTHYECKOTO
¢doronepuona m ycrpaneHuro auanaysbl (puc. 14). Ha kaxneie 5° kputudeckuit ¢otonepron
casuraetcss Ha 1-1,54, 94TO COOTBETCTBYeT €CTECTBEHHBIM HM3MEHEHUsM Qortorepuona 3a 2—4
Henenu. B pe3ynbrare yBenuuuBaeTcs CpokK, B TEUEHUE KOTOPOr0 BO3MOKHO Pa3BUTHE HACEKOMOTO.
[Ipu Temnepatypax, OJIM3KUX K CyOseTanbHbIM, pPa3BUTHE UAET MPAKTUUYECKH BCeraa 06e3 Auanaysbl.
Takast 3aBucumas oT Temrieparypsl jadmibHOCTE PIIP maer BO3MOXKHOCTH HEKOTOPBIM BHAAM
MIPOHUKATh U3 YMEPEHHOH 30HBI B CYOTpPONMUYECKYIO, T1e (OTOMEPHO]] BCEra HEMPOAOIKUTEIEH.
HaoGopor, "ycunenue" ®IIP mpu Hu3KOH TemmepaType CHOCOOCTBYET COXpPaHEHHIO BUAA MpHU
HEOOBIYHO paHHEM HACTYIUICHUU OCEHH.

Y BunoB ¢ koporkomHeBHouW PIIP, xak u ciuenyer 0XuaaTh, peaklUs HA TEMIEPATYPY
MIPOTUBOIOJIOKHA U BBICOKAsl TEMIIepaTypa CliocoOCTBYET HACTYIICHHUIO JUaray3bl.

Bo3moxHBI U Ipyrue BapuaHThl Bo3acucTBus Temneparypel Ha PIIP. Tak, y BocTOYHOM
mwionoxkopku Grapholitha molestaBusck. u xmonkosoit coBku Helicoverpa armigera(Hubner)
JManays3a MOXeT OBbITh BbI3BaHa KOPOTKUM (DOTONEpHOJIOM TOJIBKO B JuarazoHe Temmeparyp 20—
25° Takas cBsI3b WHAYKIIMW JaHManay3bl C JOBOJIBHO BBICOKOH TEMIIEpaTypoll CKOpee BCEro
OOBSICHACTCSI FOKHBIM IPOUCXOXKICHUEM 3THUX BHIOB. Haobopor, y 06abouku—menBeauibl Spi—
losoma menthastiEsp. pa3sutre 6e3 auamayssl, 3aBucsinee Takke ot OIIP, BO3MOXKHO TOJIBKO B
npenenax temmeparyp 20-27°.
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Puc.14. 3aBHCUMOCThH
KPUTUYECCKOHN JTUHBI CBETOBOTO
JIHS Yy IIABEJICBOM  COBKH
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Lncsa duw 6 vacax A.C.lanunesckomy, 1961)

Nrtak, OIIP 0o0bMHO MMEET MECTO B JWana3oHe TeMIIEpaTyp, ONTHUMAIbHBIX IJIsS pocTa U
paszButus. B HeKoTOPBIX ciaydasx, ogHako, PIIP mpencrasisgercs COBCEM HE CBA3aHHOM C YPOBHEM
temreparypbl. C Ipyroil CTOpOHBI, W3BECTEH psJ BUIOB, Y KOTOPBIX HACTYIJICHHE AHUAIay3bl
OTIpeJieNIAeTCs Mpexkie Bcero Temieparypoid. [TonoOHoe BIusiHIE TeMIepaTypbl YeTKO BBIPAKEHO Y
TakMX OOBEKTOB, KakK, HampUMep, XKUBYIIUME B TOYBE JUYMHKH HEKOTOPBIX IJIACTHUHYATOYCHIX
YKOB, Y HaXOJSIIMXCS B MOYBE SUI CapaH4YOBBIX. K UMCIly TaKuX HAaCEKOMBIX OTHOCSTCS TaKXke
oOuTaronye B APEBECMHE WM IOJ KOpPOW JMYUHKU >KYKOB, HEKOTOpPHIE BpEAUTENH 3aIacos,
HanpuMep TyceHunbl 0abouku Plodia interpunctellaHb., a taxke psa Tpommveckux BHIOB
HACEKOMBIX.

Kak u B cinydae c¢ ¢oromeprogoMm, Ha Pa3BUTHE MOXKET BJIMATH HE TOJIBKO CaM YpPOBEHb
TEMIIEpaTypbl, HO U HampaBlieHUE ee H3MeHeHHH. Tak, MOBBILICHHE TEMIIEpPaTypbl YMEHBIIAET
MPOIICHT JManay3upyronmx JuanHok myx Sarcophagau Calliphora. ITonmkeHue Temmneparypsl B
COYETAHUM C YMEHBILIEHUEM JUIMHBI CBETOBOIO JIHA PE3KO YBEIHMYMBAET CKJIOHHOCTH KYKOJOK
0abouku Heliothis zeac nnamayse.

CyTouHBIH XOJI TeMITepaTypbl MOXKET TaK)K€ BJIMATh Ha CE30HHOE pa3BUTHE. Tak, cTe0IeBOM
KyKypy3Hbiit MoTbuIek Ostrinia nubilalisHb. na 100%auanaysupyeT npu KOpoTKOM (OTONEproIe
Y TIOCTOSTHHOM TeMIepaType, a TakKe NMpu TeMreparypHoM nukie 31° qaem u 21° Housto. Ecm ke
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IUKJI TeMIIepaTypbl HHBepTUpoBaH (31° Houbto M 21° mHEM), TO A0 AManay3upYyROUIHX 0colei
pe3ko magaer, npu JoboM doronepuoae (S.Beck, 1962)CrenoBaTeibH0, HHAYKIUS JUANay3bl
3aBHCHT OT YPOBHS TEMIICPATypbl B HOUHOE BPEMSI.

I[pu comepkaHuu HACCKOMBIX B MTOCTOSHHOM TEMHOTE TPOIODKUTEIBHOCTh TEILIOTO epHOIa
B TEYCHHE CYTOK MOKET WIpaTh pPOJib, aHAIOTHMYHYIO (hOoTOmepromy. 31eCh KpHBas HHIYKIIUH
Janay3bl B 3aBUCUMOCTH OT MPOJIOJHKUTEILHOCTH TEPMOIIEpUOJIa O4eHb cX0aHa ¢ KpuBoil DIIP.

TI'eocpagpuueckan uzmenuueocmo OIIP

VY BUAOB, UMerONIMX OOJNbIION apeal, GpoTonepuonnyeckas peakliyus pa3inyHa B pa3HbIX €ro
yactsax. Ha puc.15 noka3zansl pe3ynprarsl u3ydenus OIIP y pa3Hbix reorpaudeckux MOMyssiui
IIMPOKO pacmpocTpaHeHHoi coBku Acronycta rumicisl. (A.C.Janunesckuii, 1961).CpaBuuBanu
®IIP nonymsaumit u3 Cyxymu (43° c.u.), benropona (51° c.u1.), Bute6eka (55° c.mr.) u [letrepOypra
(60° c.m.). YUem ceBepHEe MPOUCXOKICHHE IMOMYIIAIMH, TeM OOJbIIe KPUTHYECKas IMHA
CBETOBOTO [THs. 3/1€Ch OYEBHIHO UYETKOE COOTBETCTBME HMHJIYKIMU JHaray3bl pealbHON IJIHHE
CBETOBOrO [IHS Ha JIaHHOW IIMPOTE B KOHIIE JIeTa M Hayajle OCEHH. Y CcaMOWl CEeBEpHOU
neTepOyprcKoi MOMYIISIIINKY 3HAYUTENbHAS 9acTh 0COOel AManay3upyeT W B YCIOBHSIX JJIUHHOTO
IHS, T.e. 9Ta MOMYJSIHUS HMMEET YETKYI0 TEHJECHLHUI0O K MOHOBOJBTHHU3MY U (OPMHUPOBAHHUIO
00JIMTaTHOW Juanay3bl.
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Puc.15.Teorpaduueckas ©3BMEHYUBOCTH (POTOMEPHOTUUCCKON PeaKkLMK [IaBeaeBoi cCOBKM AcCronycta rumicid.
1 —cyxymckas, 2 —6enropojckas, 3 —putedckas u 4 —nerepbyprekas nomysinuu (o A.C.Jlanunesckomy, 1961)

[Tpu BocIMTaHWU ITHX TYCEHHUI[ B OTKPBITHIX BOJbepax Ha mmpore [lerepOypra BHISIBUIOCH
cnenyromee. Bece KyKomky meTepOyprckoil MOmyJsuKA TAANAay3upyIOT, HauYWHAs ¢ KOHIIA HIOJIS.
Jlnamay3upyroire TYCEHUIIbI OeITOPOJICKON MOMYISIIUN TOSIBISTFOTCSI B CEHTAOpE, a CyXyMCKOH —
TONBKO B OKTsAOpe. CiaenoBarenbHO, MMOTOMCTBO OXKHBIX MO MPOUCXOXKIEHUI0 0a00YeK, CiydyailHO
MOTABIIUX B 0oJiee CeBEpHBIC pailOHBI, OYAET 3ama3plBaTh ¢ HACTYIJICHUEM JAHaray3bl U, CKOpee
Bcero, moruOHeT. babouku e CEeBEepHBIX MOMYJSAIMM, MOMABIIME HA IOT C €r0 KOPOTKHUM JHEM,
JOJDKHBI OyIyT MUanay3upoBaTh MPAKTHYECKH KPYTIIOTOAMYHO U HE CMOTYT pa3BUBaThcsa. Kpome
TOTO, JUTUTENIbHAS JUaray3a MPH BHICOKOW TeMIIepaType BCera MPUBOAUT K THOEIH OT BBICHIXAHUS
Y UCTOLICHUS KHUPOBBIX 3a1aCcOB.

[TonoOHas xe n3menunBocth OIIP nposBIsieTcst pu CpaBHEHUH MTOMYJIAINI, OOUTAIOIINX HA
OJHOU Teorpaduueckol MHPOTE, HO B palloOHaxX ¢ pa3HbIM KiuMaroM. BramuBoctox m Cyxymu
pacroJIOKEHbl Ha OJHOW IIUPOTe, OJHAKO KIMMAaT BiaguBOCTOKa 3HAYUTENHHO CYypOBEE.
CootBercTBeHHO, y Oensuku Pieris rapael. B Cyxymu kpuTndeckasi JJIMHa CBETOBOTO JHS paBHA
12 4, a Bo BnaguBocToke — 151, T.e. B 60j1€e CypoBOM KJIMMaTe JManay3a HacTynaeT 3HAYMTEIIbHO
panbie (A.C.Jlanunesckuii, 1961).
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MOoHO OBLIIO OXKHIATh, YTO CXOJHBIE 3aKOHOMEPHOCTH JOJKHBI BBISBIISTHCS MPU aHATU3E
OI1P nmomynsuii 0MHOTO BUA, OOMTAIONIMX HA PA3HOM BHICOTE HAJ ypoBHEM Mops. OJIHAKO, €CIIH
y KaBKa3ckoro mnojsuia Oensaku Pieris rapaemeridionali§ skuByiero B J0JIMHAX y MOPCKOTO
mobepexpst, UMEeT MeCTO ueTkas mauHHoaHeBHas PIIP, To y ropuoro moasuma Pieris rapae
bryoniae umeercs tenpeHums k MoHoBoubTHHU3MY, PIIP moutm He BbIpaxkeHa, a mpu 18°
JMarnay3upyoT Bce KYKOJIKH He3aBucuMo oT (oromepuona (A.C.JJanwmnesckuii, U.A.Ky3Herona,
1968).

Takum oOpa3om, reorpaduueckas wusMeHunBOCTh DIIP  3HaunTENnBPHO 3aTPyIAHSET
nepeceneHus BuAa BHyTpu apeana. OcobeHHoctu OIIP HEOOXOOMMO YUUTHIBATH MPHU TOIMBITKAX
MHTPOAYKIIMM ¥ aKKIMMaTHU3allMi HOBBIX JUIsl (hayHbl BHJIOB, CIEHUAIBHO MOAOMpas MPU 3TOM
orpejeNieHHbIe UCXOAHBIE momynsainuu. Kpome Toro, ocobennoctu ®IIP cyiiecTBEeHHO TOPMO3ST
pacnpocTpaHEHNE KapaHTUHHBIX BUOB.

Peaxkmueauusn

[lepexox ot auamnay3bl K aKTHBHOMY Pa3BUTHIO Ha3bIBAIOT peakTHBanuei. PeakTuBamms, Tak
e KaK W HayaJlo Juarnaysbl, JOJKHAa ObITh NPUYypOUYeHa K CTPOTO OIPEACICHHOMY CE30HY.
Hanpuwmep, 3uMHss quanay3a y OOJBIIMHCTBA BHIOB YMEPEHHOW 30HBI HHIYLUPYETCS KOPOTKUM
CBETOBBIM JTHEM M X010/ 10M. OHa HAYMHAETCS B KOHIIE JIETAa UM OCEHbI0. OYEeBHIHO, YTO PA3BUTHE
TaKWX HACEKOMBIX MOXKET BO3OOHOBUTHCS HE PAHBIIIE, YeM BECHOM, C HACTYIUICHUEM yYCTOWYHBOTO
noteruieHus. TemmepaTrypa B YKpHITUSAX B 3UMHEE BpEeMsl B YMEPEHHOW 30HE BCErza HIDKE MOopora
Pa3BUTHSI, U 3UMHHX OTTETIENIel HeIOCTaTOYHO, YTOOBI IPOBOLIMPOBATH HECBOCBPEMEHHOE Pa3BUTHE
HACEKOMBIX M, COOTBETCTBEHHO, UX BBIXOJ U3 COCTOSIHHS 3UMOBKU. O/IHAKO €CII HACEKOMBIX YK€ B
Havajie JeKaOps MEepeHecTH B TEIJI0, Y MHOTHX W3 HUX BO30OHOBISIETCS HOPMAILHOE Pa3BUTHE
(HanpuMep, maBeneBas K XJIOMKOBAsi COBKU). Y psiia BUJIOB TaKas PEaKTHUBAIUS BCE )K€ BO3MOKHA
HE paHbIlle YeM BECHOW WIIH Ja)Ke B HavaJje JeTa.

OTMeruM, YTO WHOT/A MOJOOHOE COCTOSIHME AMamnay3bl 3aTSATMBaeTCs Ha OOJBIIONW CPOK
(cymepauanaysza). Tak, mo 20% ocobeit cBexaoBuuHOrO goiaroHocuka Bothynoderes punctiventns
Germ, ocraeTcs Ha MOBTOPHYIO 3UMOBKY B mouBe, a 10% nonymsiuuu 3umyer 3 roga. Y XJIeOHbBIX
MWIMJIBIIAKOB M KOJIOPAJICKOTO KyKa JManay3a MOXET TaKxke IUThes 2—3 roma. Pekopn
JUTUTENIFHOCTH JTHaray3bl 3apeTUCTPUPOBaH y oHOM 6abouku—carypuun — 8 net! Cynepauanaysa
BO3MOJKHA Ha Pa3HBIX CTA/IUSAX PA3BUTHS H Yallle BCETO MOXKET HAOIIOIAThCS Y KYKOJIOK H UMaro. ¥
0aboukn—monamenku Porthetria monacha.. ormeuena quTenpHas nuamnaysa sui, 10 2—3 JeT
(B.A.MapkoB, 1989), cBs3aHHas, OJHAKO, CO 3HAYMTEIbHOW uX THOeNb0. CTHMyIOM K
(hOpMHUPOBAHHIO CyMNEpaUaray3bl B 3TOM ClIydae SBIISCTCS MOBBINICHHAS TUIOTHOCTH MOITYJISIIHH.
Takoe reHeTHyeckn OOYCIOBIEHHOE pa3HOOOpa3We IMTEILHOCTH JHWarnay3bl CIOCOOCTBYET
BBDKMBAHUIO MOMYJISIIME HACEKOMOTO JIa)Ke B OYCHb CYPOBBIX YCIIOBUSAX U COXpPaHSET ee TeHo(oH
(H. A.Xapuenko, 1976).'enodona MokeT 000raIiaTsCs B 3TOM CiIy4ae, MO-BHIAMOMY, H 338 CUET
MYTAalu#, MOSBISFOIIUXCS B TEUCHUE JUINTeNbHOM cynepananay3ssl (C.M.Mamukun, 1990).

Cynepamanay3a WMeEET TakKe OOJIBIIOE 3HAYCHHWE I OOWUTaTened IUIIEK XBOWHBIX
JIepEBbEB, YpOXKald KOTOPBIX OYEHb CHUJIBHO KOJIeONEeTcs OT rojaa K roxay. Tak, B roj, Koraa He
HaMeyaeTcs yposkail HOBBIX InuIiek eau, 10 98%rycenni 6abouku Laspeyresia strobilielld. u qo
60% muunnok aBykpeutoro Kaltenbachiola strobMWinn. ve oxykimBaeTcst BecHoit 3TOTO TOMA H,
OCTaBasiCh B CTAphIX IIMIIKAX, MUAMay3upyeT B TeueHue 2—3 jeT. B3pocibie TUUMHKN TaJUTHIIbI—
cemeena Plemeliella abietinaSeitner.ocrarorcss B cemeHax Ha HpOTSHKEHHH Tpex JieT. VX muki
pa3BUTHSI, COOTBETCTBEHHO, IIPUMEPHO PABEH MOJIOBHHE CPOKA MOBTOPSIEMOCTH OOMIIBHBIX YPO)KAacB
ek e (kaxasie 5—7met) (I.B.Craganikuii, 1971).

[TpomOKUTETHHOCT TUANay3bl MOXKET W3MEHSTHCS TAKXKE B 3aBUCUMOCTH OT YCIIOBHI B
TEUEHUE BCEro XKU3HEHHOro nukiua. Tak, y BunoB ¢ jummHHOAHEBHOW DIIP cocrosHue nuanaysbl
VIUTMHSIETCS, €CIIM Ha TPOTSHKCHHHM BCEW JKU3HU HACEKOMOTO IMPOWCXOJUT YMCHBIICHHE JJTHHEI
CBETOBOTO JHS.

B 1enoM TpomOMKHTENBHOCT JAHanay3bl OTPAHUYMBACTCS KOJHYECTBOM  PE3EPBHBIX
BEIIECTB B Telie HACEKOMOro W motepei Bimaru. IloaTomy BO Bpemsi nuamnay3bl HauMEHbINAs
CMEPTHOCTh HaOmomaeTcss npu Temmeparype Huwxke 10°C, a wHOrma W TpW OTPUIIATEIHHBIX
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TeMreparypax. B TeueHue auamnayssl B Telle HACEKOMOI'O MPOUCXOMST OMpENIETICHHbIE MPOLIECCHI,
KOTOpBIC Ha3bIBAIOT "M3KWBaHMEM auanay3bl. [locie OKOHYaHMsI ATHUX MPOIECCOB HACTYyMaeT
TOTOBHOCTh K JallbHEHIIeMY pa3BUTHIO, peallu3yemasl JHIIb B OJaronpusiITHBIX IJIS ITOTO
ycnoBusx. Tak, €CliM EpEeHOCUTh KIOMOB—COIIaTHKOB Pyrrhocoris apterusl. ocenpro u 3uMoii U3
MPUPOABI B TEIUIOE MOMENICHHEe, Y HHUX MpeKpallaeTcss MMardHalbHas auarnay3a U HauyuHaeTCs
pa3BUTHE SIMYHUKOB, 3aTeM OTKJIAJKa siull. B Hayaie oceHu 3TO MPOUCXOAUT B CPETHEM TOBOJIHHO
OBICTPO, UTO CBHJIETEILCTBYET O TOM, YTO JAJIEKO HE Y BceX ocobel HacTymmiia naysa. [1o3xe cpok
pa3BHUTHS TMOCNE MEPEHOCa CYMICCTBEHHO yiuuHseTcs (HacTymieHue auamays3bl). Ho HaumHas c
JeKadps U 10 BECHBI 3TOT CPOK MOCTETIEHHO YKOPAUYUBAETCs, UTO I0KA3bIBAET OKOHUAHUE THATAY3bI
U YBEJIMYEHHUE TOTOBHOCTU K BOCIPHSITHIO CUTHAJIa — B IaHHOM CJIy4yae MOBBIIIEHUSI TEMIIepaTyphl
J.Hodek, 1978).

CkopocTh M3:KMBaHUS JHanay3bl YeTKO 3aBUCUT OT TEMIIEpaTyphl, MPU KOTOPOH HaXOIATCS
JManay3upyoime HacekoMbie. Tak, y Kutaickoro ayooBoro enkomnpsaa Antheraea pernyGuer.
IUanasupyloT KyKOJKH. B OmbITe 3T KYKOJKH COAEpKAIUCh MpPU Pa3HbIX YPOBHIX HHU3KUX
temneparyp oT +15 no +3° C. PerynsipHo mpoBepsuiM TOTOBHOCTh 3THUX KYKOJIOK K PEaKTHBALIUH,
MEPEHOCs UX B KaMepy ¢ BBICOKOM TemnepaTypou. [Ipu 3Tom okazanock, 4To Auanaysa u3K1uBajach
OBICTpee BCero Mpu TemrepaType okoiio 8°, kak Oojee HU3KHUE TEMIIEPATYPhl, TaK U 00JIee BHICOKUE
3anepkuBanyu pazputue. [logoOHas ke 3aBUCUMOCTh PEaKTUBALIMK OT TEMIIepaTyphl, IPU KOTOPO
HAXOJSTCS JUanay3upylollie HaceKoMble, ObUIa OMHCAaHAa W JJII MHOTHX JPYTHUX 3HMYIOIINX
HaceKkoMbIx. OTMETHUM, YTO HpH JIeTHEeH nuamnays3e, Hao0opoT, Haubosiee BBHICOKHE TeMIlepaTyphl
CHOCOOCTBYIOT €€ CKOpeHIIIeMy OKOHYaHHUIO.

Camoe mpoctoe OOBSCHEHHE 3TUM OCOOCHHOCTSAM 3UMHEH Juamnay3bl — crheruduueckas
TeMIlepaTypHasl 3aBUCUMOCTh Ipoliecca €€ u3kuBaHusi. ONTUMYM 3TOr0 MpOLEcca OKa3bIBAETCS
3HAYMTEIBHO HUKE ONTHMYMOB Ipyrux (usnonoruueckux mporeccoB (A.C.Jlanunesckmii, 1961;
B.I1.Teimenko, 1977).CormnacHo apyroit Touke 3penus (B.A.3acmaBckuii, 1978; J.Hodek, 1978),
3/1eCh HMMEIOT MECTO JiBa IOCJelI0BaTeNIbHBIX Ipollecca: MPOILEecC H3KUBAHMS JAUalay3bl Kak
TAaKOBOM M MPOLIECC AKTUBALMM OPraHu3Ma IOJ BO3JCHCTBHEM NOBBILIECHUS TeMmIiieparypsl. Ilo
MHEHHUIO 3THX aBTOPOB, MPOLIECC W3KUBAHUSA JHAIay3bl UMEET CTOJb e BBICOKHI TeMIepaTypHBIii
ONTUMYM, KaK M Jpyrue (PU3MOIOTHYECKUE IMPOIECCHl, MOITOMY YeM HIDKE TemIepaTypa, TeM
MeJJIeHHee TpoTeKaeT u3xkuBaHue. K KOHIy Auamay3bl BO3HHMKAET T'OTOBHOCTh K BOCHPHSITHIO
CUTHaJIa — TMOBBIIEHUS TeMmiiepaTypbl. OJHAKO JEWCTBHE 3TOr0 CUTHANIA U, COOTBETCTBEHHO,
CKOPOCTh PEaKTUBALMU MPSMO MPOMOPLUOHAIBHEI MOBBIIICHUIO TeMieparypbl. ClieoBaTeiabHo,
4eM HUXKe OblIa TeMmIepaTypa BO BpeMs AHAnay3bl, TEM pe3de TEeMIEepPaTypHBIH CKa4OK U TeM
ObICTpee MPOTEKAeT peakTUBalusi. B urore ontuMyMm M3KMBaHUS AMAINay3bl CABUTAETCS B 00JIaCTh
YMEpPEHHO HU3KUX TemIeparyp, nopsaka 8— 9°C.

B npunnumne, auanay3a MOMKET HayaThCsl, MPOTEKAaTh M KOHUUTHCA MPU OAHOW U TOU ke
TeMIIepaType, JOCTATOYHO BBICOKOM JUIsI HOPMAJbHOTO pa3BUTHUS. Takoe SBJICHHE MOXKHO
HaAOJII0aTh B OCHOBHOM Yy BHJIOB FO’KHOTO MPOUCXOXKICHHs, Hampumep y catypuuu Philosamia
cynthig xmomnkosoii coku Helicoverpa armigeraHubner).Takas xe cioHTaHHAsE peakTHBAIINS,
MO-BUJIMMOMY, BO3MOKHAa M Y JIpyrUX BHJOB IIOCJI€ OKOHYAaHUS BPEMEHHM TOTOBHOCTU K
BOCIIPUSITHIO CHTHajJa (aHAJOTMYHO BPEMEHHM NOTCHUUATbHOM roToBHOCTH — BIIT — B cyTOoYHOM
ukiie). OaHako, HaOMOMaTh TAKyl0 CIIOHTAHHYIO PEaKTHBAIUIO OYCHb TPYIHO H3-3a OOJBIIOWH
CMEPTHOCTHU JIMAIay3UPYIOLIUX HACEKOMBIX JJa)Ke MPU OTHOCUTEIILHO BHICOKUX TeMIIepaTrypax.

Wtak, mpu HMHAYKIMK 3UMHEW Juanay3bl OCHOBHBIM CHTHaJIbHBIM (DAaKTOPOM OOBIYHO
sBIseTcs (poTomepuo, MpPU OKOHYAHUM K€ JMAray3bl M PEaKTHBAIMHM CHUTHAIBHYIO POJIb Halle
BCEro urpaer temmneparypa. [IpuumHa Takoil cMeHBbI CUTHANBHBIX (DAKTOPOB 3aKito4aercs, Mo —
BUJUMOMY, B TOM, YTO 3UMYIOIIUE HACEKOMBIE HAXOISATCS B YKPBITHSX, KyJa CBET COBCEM WIIH
MoYTH He npoHuKaeT. KpoMe Toro, BeCHOM ompeneneHHbIN (HoTonmepruo ] Bceraa CoBmagacT ¢ 0oee
HU3KOHM TEeMIIepaTypoil, 4eM OCEHbIO. TeM He MEHEE B PsJIe CIIy4acB yAAJIOCh IPOJAEMOHCTPUPOBATh
3aBHCHUMOCTh pPEaKTHBAIlUU OT JJIMHBI CBETOBOTO JHS, T.€. (DOTONEPHMOIUYECKYIO PEaKTHUBAIUIO

(puc. 16).
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Habntongate QoTorepuoandeckylo peakTHBALMIO JOBOJBHO TPYIHO, Tak Kak Jodas DIIP
UMEET TEMIIEPaTypHBIH ONTHMYM, COBIAJAIONIMA C TEMIIEPAaTypHBIM ONTHMYMOM Da3BHUTHSL.
CoOTBETCTBEHHO, HEOOXOAMMO COJEpXaTh JAWANay3UPYIOIIMX HACEKOMBIX IIPH  BBICOKOU
TEeMIIepaType, 9TO MPUBOIUT K UX BBICOKOH cMepTHOCTH. Ecin e MOBBIATh TeMITepaTypy TOJIBKO
B KOHIIE Jauamnay3bl, TO CaMO 3TO TIOBBIIICHHE OYyAET MOIIHBIM CHTHAJIOM, CTUMYJIUPYIOIIUM
pPEaKTHBAIMIO MPH JTIO00M QoToTeproIe.
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Puc. 16. PeaktuBanus ryceHun s0J0HHOI miomoxopku Laspeyresia pomonelld. B 3aBucumocTH OT
Ttemmeparypsl. 1 —nocie 4,5 mecsina npeObiBaHus B 3aIaHHOW TeMIepaType npu KopotkoM (12-gacoBom) aue; 2 —T0
xe npu iuHHOM (18-uacoBom) ane (mo A.C.Janunesckomy, I'.I'.IlenpaeroBoii, 1968)

KpuBas takoil poTonepnoanueckoil peakTUBallud MOXKET ObITh 3epKaJbHBIM OTOOpaKeHHEM
kpuBoit ®ITP npu uuaayKIIMK nuamay3el. B aToM ciydae kpuTtuyeckue 3HaueHus HoTomneproaa s
o0enx peakiuii coBmajfaloT. BO3MOXHBI W Ciy4ad, KOrjJa KpUTHYecKas AJIuHa (OTONepHoAa,
UHIYIHPYIOLIETO IHanay3y, OKa3bIBaeTCsl 3HAYUTEIBHO HIKE, YeM IPH peaKTUBALUH (HEKOTOpPHIC
snarornaszku). [lpu nerHeir nuanayze @OIIP sBiseTcs OCHOBOM peakTHBAIMH, XOTS U OOBIYHO
COIIPOBOKAAETCS IPYTMMU CUTHAJIBHBIMU (PaKTOpaMM, TaKUMM KaK YBJIQXXHEHHE WIN TOSBICHUE
ONPEACIICHHOM THUILH.

Ce3onnvle uzmenenus 4yecmeumenbHocmu K pomonepuooy

VY OGOoNbIIMHCTBA HACEKOMBIX YYBCTBHTEIBHOCTh K (DOTONMEPHOJY HE 3aBUCHUT OT CE30HA.
OpHako B TMOCJIENOBATENbHBIX IMOKOJIEHUSAX HEKOTOPHIX OBICTPO Ppa3MHOXKAIOIIUXCS BUOB,
HampuMep Tiel, HaOJoJaeTcss MOCTENEHHOE YBEJIMYEHUE CKJIOHHOCTH K JManay3e OT BECHBI K
oceHu. Tak, y psjaa Tiel, a TakKe y MayTUHHBIX KJeleil 0coOu MepBbIX MOKOJEHUH B TEUEHHE
CE30Ha HE pearupyroT Ha JJIUHY JHS U TOJBKO B IOCIEIYIOIIMX IOKOJEHUSX IPOSBIAETCS
YyBCTBUTEIBHOCTD K (hoTonepuoy. biaronapst stomy BeceHHUI KOPOTKHUI IeHb HE OKa3bIBAaeT Ha
HUX BIHUSHHSA, HO TOT ke (oTorepuoa oceHbto Bbi3biBaeT yeTkyto OIIP. Takum obpazom, B 3TOM
cllydae U3MepeHHe BPEMEHH HAuYMHAETCsl C MEPBOr0 BECEHHETrO MOKOJICHUS U MPOJIOJIKAETCS BECh
CE30H.

W3BecTHBI TakXe cClydad, KOI/Ia TMpU KPYIJIOTOJUYHOM W MHOTOJIETHEM COJIEp)KaHUU
KyJIbTypbl  YJICHHCTOHOTHMX TMpPH, Ka3aJochb OBl, COBEpIIEHHO CTaOWJIBHBIX  YCIIOBHSX
YYBCTBUTEIBHOCTh K (DOTOMEPUOY PUTMHUCCKH MEHSUIACh COOTBETCTBEHHO CE30HY (Ipo30(duibl,
OOSIPBIIIIHUKOBBIM MAyTHHHBIA KIEMI). Y HEro oO0beKTa ObUIM BBISBICHBI YAMBUTEIHHO YETKHE
M3MEHCHHs YyBCTBUTEIBLHOCTH Ha MPOTSHKEHUHU mensix 7 jer (puc. 17 — A.Il.Pasymosa, 1978).
CxoJHbIE HJOTCHHbIE PUTMbI YyBCTBUTEIBHOCTH K (POTONEPHOAY ObUIM ONMUCAHBI Y TTO3BOHOYHBIX.
Ho, B oTnnune OT MO3BOHOYHBIX 3/I€Ch MEPHOJl PUTMA 3HAUYUTEIHHO MPEBbIIIAT JUIUTEILHOCTD
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KU3HHU OTJEIILHOTO TOKOJICHUs M (Daza puTMa Kak Obl mepenaBanach OT MOKOJICHUS K ITOKOJICHHIO.
OTmeTHM, OAHAKO, YTO MEPHUO pUTMA y MayTHHHBIX Kiellel OblI TOYHO paBeH roay u ¢aszbl puTMa
TOYHO COOTBETCTBOBAJIM Ce30HaM. [103TOMY HE MCKIIOYEHO, YTO PUTM ObLIT HaBsA3aH KYyJIbTYype
KaKUM-TO HEKOHTPOJIUPYEMBIM (PAKTOPOM, UMEIOLITUM CE30HHYIO IEPUOAUYHOCTD.

Puc. 17. ®doromepuoanueckas peakuus MayTHHHOro kiema Tetranychus crataegiHirst, nocnenoBatenbHBIX
nokoseHusix (mo A.I1.PazymoBoii, 1978)
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Konuuecmeennwvie u kauecmeennwvie OIIT

bonpmmucTBO npuMepoB  DIIP, mnpuBeAcHHBIX BbIIE, MOIYT pacCMaTpUBaTHCI Kak
kadecTBeHHas peakuus (kauectBerHas DIIP): B 3aBucuMocTH OT JUTMHBI (hoTOIEpHoO/Ia AUAray3a
WIA UMeJIa MECTO, WIIM OTCYTCTBOBaJIA. JIUIIb B HEKOTOPBIX CIIydasiX B 3TOM peakuy MPOSIBIISIINCD
TaKhe KOJIMYECTBEHHbIC AieMeHTHl (koimdecTBeHHass DITP), xak 3aBucuMocTh OT (oTonepuoaa
JUTUTENIFHOCTH AManaysbl, ee "TiayOouHsl”. [1o-BUIMMOMY, HENb3sl POBECTH YETKYIO TpaHb MEXIY
HEOOJIBIIMM TOPMO>KEHUEM Pa3BUTHUS U UCTMHHOM ananay3oil ¢ ee CI0KHBIMU (PU3HOIOIHYECKUMHU
nporeccamu. KauecTBeHHBbIE peakUUud OOHAPYKUBAIOTCS HE TOJBKO MPH WHAYKLIUHU JUATay3bl,
HanpumMmep, MOsBICHNUE KPbUIATBIX TJIEH BBI3BIBAETCS ONpPENEIEHHBIM (POTONEPUOIOM, HO OSBICHHUE
TJIEH C KPbUIBSMH B ITOJIOBUHY HOPMAJIbHOM JUIMHBI, TOJTHOCTHIO UCKITIOYEHO.

KayecTtBeHHble peakuuu Ha (oTonepuos OOBIYHO JOMOJHSIOTCA KOJIWYECTBEHHBIMH,
3aKJIIOYAIOIIMMUCS B U3MEHEHUSIX KaKUX-TMOO KOJMYECTBEHHBIX NMPU3HAKOB M HAIPABICHHBIMU Ha
"MOATOHKY" IHMKJIA Pa3BUTHS K CE30HY WJIM K€ Ha YBEIMYCHHE YCTOMYMBOCTH JUANAy3UPYIOIICH
CTaAuy K HEONarompusTHBIM yciaoBUsM. Tak, CKOpoCTh pocra ryceHul] BoiHsHku Dasychira
pudibundal. uetko 3aBucut ot mmuHBl GoTtonepuoaa (puc. 18 —K.d.I'eitcrum, A.M.3apankuna,
1963)bnarogapst 3TOH peakIMH POCT TYCEHHWI[ NPH UIMHHOM (oTomepuose B KOHIE HIOHS
3aMeIAeTCs, a OIKe K KOHITy JieTa yeckopsiercs. Haobopor, poct rycenui coBku Hadena sordida
Bkh. ¢ ykopouennem doroneprona 3amemnsiercs (C.T.boounckas, 1966).

NHuorna xauectBeHHble U KonudecTBeHHbIE DIIP Gonee TecHO cBsA3aHbI Apyr ¢ Apyrom. Tak,
y kamyctHoi coBku Mamestra brassicad.. kadectBennas OIIP, ompenensionias HHIYKIHIO
nuarnaysbl, U kojaudectBenHas PIIP, oT KOTOpoii 3aBUCHT Macca KYKOJIOK, ITOYTH COBMAArOT (pHC.
19). B pe3ynbrare auanay3upyone KyKOJIKH B CPEIHEM MMEIOT OOJBIIYI0 MAacCy HaKOIUICHHBIX
PE3EPBHBIX BEILECTB, YTO CIIOCOOCTBYET UX BHDKMBAHUIO B TEUEHUE ATIUTEIBHOIO 3UMHETO MOKOSI.

KomnnyectBenusie OIIP oueHb cnabo H3y4eHbI, XOTS MOTYT NPEACTaBUTh U OOJBIIOMA
npakTuyecknii uHTepec. C MOMOIIBIO TAKMX PEAaKUMH, MO-BUAMMOMY, YIPaBJIATh Pa3BUTHEM
HACEKOMBIX B KYJIbTypax.
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Puc. 18. Hapacranume Mmacchl T'YCEHHI[ BOJIHSHKA
Dasychira pudibunda L. B 3aBucumoctd oT
dboToneproanueckux ycioBuid. Och adbciucc — IHU
pa3BUTHs, OCh OpJMHAT — Macca TYCCHHI[ B MT,
nudpaMu BO3JIe KPUBBIX 0003HAYCHA JJIMHA THS B 4
(mo K.®.T'eiicnun, A.M.3apankunoii, 1963)

Prc.19. 3aBHCHMOCTD MAacCCBl KYKOJIOK KaIlyCTHOH
coBku Mamestra brassicak. (I) u mpouenra ocobeii B
cocrostann  auanayssl  (2) or ¢Qoromepuoma. Och
abciycc — JUIMHAa CBETOBOTO JHS, OChb OpAMHAT —
NPOLIEHT KYKOJIOK ¢ Maccoii 6onee 400 mr u nponeHt
KyKOJIOK B cocTossHnU auanay3sl (mo B.IL.TsImeHko,

1977)
ﬂpyzue RPOAGIECHUA CE30HHOCMU Y HACEKOMbLX

[ToMruMO W3MEHEHMH CKOpPOCTH pa3BUTHS W BO3HMKHOBEHMs JHanay3bl y HACEKOMBIX B
3aBUCHMOCTH OT CE€30Ha MOTYT H3MEHSTHCS JKMU3HCHHBIC LUKIBI, Mopdosorus (pasmepsl u
HPOIOPLHUH TEJa U ero MPHIATKOB), OKPacKa U MOBEJICHUE. BONBIIMHCTBO ATHX M3MEHEHHH TaKke
HAXOJAUTCS MOJ KOHTposieM Qoronepuoaa. Tak, KOpOTKui (oTonepuoa WHAYLHPYET MOSBICHHUE
KPBLIAThIX MAPTEHOT€HETUYECKUX caMOK y Tiied. [IponeHT KpbutaThlX Tiel, OJHAKO, CYIIECTBEHHO
YBEIUYMBACTCS U MPH MOHIKEHHON Temrieparype. OTMETHM, YTO B JIETHEE BpeMs KpbUIAaThle TIIN
MOTYT HOSIBJIATBCS U IPU JUIMHHOM (DOTONEPUOJE, U BBICOKOH TeMIlepaType IOJ BIMSHHUEM JHO0
OONBIIONW TUIOTHOCTH KOJIOHHM, JHOO HEOJaronpusiTHOIO COCTOSHUS KOPMOBOTO pAacTeHHUS
(A.A.AG6aun6ekoBa, b.A.Axmemnos, 1980).

Jlpyroii IMIMPOKO W3BECTHBIN acleKkT BIMAHUSA KOPOTKOro (¢oromepuoja Ha TiIed —
OTPOXKJIEHHE MapTEHOICHETUYECKN Pa3MHOXKAIOIIMXCS CaMOK TJIEH—TI0JOHOCOK, KOTOpPBIE B CBOIO
oyepesib MPOU3BOAAT CAMILIOB U SHIEKIATYIINX CAMOK.

@IIP BbI3BIBa€T M3MEHEHUS JUIMHBI KPBUIbEB y KIOMOB—BOJOMEPOK, a TAaKXe H3MEHEHHUs
OKpacKu KpbUIbeB 0abouku—MHoronBeTHUIbl Araschnia levana—prorsal. Y aroit 6abouku
BBILLIE/IIAS [TOCIIE Uanay3bl BECEHHAS (OopMa UMEET KeNThlii ()OH KPBLIbEB, a JICTHSISI — YEPHBIH.
AHaOTWYHbIE U3MEHEHUS 1IBETAa, HaXOJAIuecs Mo (pOTONepuoIn4eckuM KOHTPOJIEM, OTMEUEHBI
y OJHOTO W3 BHJIOB JINCTOOJIOIIEK. DTHM H3MEHEHMsS OKpAacKH CBs3aHbl C IMUTAHUEM DPa3HBIMU
KOPMOBBIMH pacTeHHsIMH. B psne ciydaeB ce30HHBIN MOTUMOP(HU3M YETKO CBS3aH C JUAnay30i.
Tak, nunanay3upyromye KyKOJKH HUMEIOT OOBIMHO OOJBIIYI0 Maccy, a KOKOHBI IpU Juanays3e
OTJIMYAIOTCS OOJIbILEH MIIOTHOCTHIO, @ MHOT 1A 0CO00H OKPACKOM.

B TedeHue ce30Ha MOXKET BO3HUKATh M MOBBIIIEHHOE CTpeMJIEHHE K Murpanuu. CurHaaamu
371eCh TaKXKe ciyxat (ortonepuo U remneparypa. Ce30HHbIE MUTPAITUN HE 0053aTEIILHO CBA3AHBI C
HACTYIUIEHMEM HeOJIaronpHusATHOTO C€30HAa WIM MOUCKaMM YKpbITHA. Tak, TIU MU JIMCTOOJIOIIKU
MUTPUPYIOT IIPU CE30HHOM CMEHE KOPMOBBIX PACTCHU.

Ce3onnuvle aOanmauuu napazumoes u oﬂmecmeeuubtx HACEKOMbIX

OcoOble cy4an CE30HHBIX aJalTalud UMEIOT MECTO Y Mapa3sUTHYECKHX U OOLIECTBEHHBIX
HACEKOMBIX. 3]IeCh BO3HMKAECT HEOOXOJMMOCTH COIJIACOBATh CBOW JKM3HEHHBIH LUKI C LUKIOM
X03s5MHa (B IEPBOM Cllydae) WiH APYT ¢ Ipyrom (BO BTOPOM).

PasButie mapasuToB JOJKHO OBITH CHHXPOHHBIM C Pa3sBHTHEM HX X03sieB. JIMIIb B peaKux
CiydasX Tapa3suThl MOTYT HCIIOJNB30BaTh pPAa3HBIX XO35€B B 3aBHCUMOCTH OT CE30HA
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(B.A.MacnennukoBa, 1968).Ecnu sifio nmapa3uta HaXOJUTCS BHYTPH Tella XO3SWHA, BBIBEILIASICS
JUYMHKA [apa3suTa 3aJep’KUBAacT CBOE pa3BUTHE 10 JOCTHIKEHUS XO35MHOM OINPEAEICHHOrO
Bo3pacta. Ecin X034MH AuManay3upyeT, TO COOTBETCTBEHHO 3a/IeP’KUBACTCA U Pa3BUTHE Mapa3uTa.
[To—BuauMoMmy, 3Ty 3a7epXkKy, OOYCIOBIECHHYIO (PU3MOJIOIMUECKHUM COCTOSHUEM XO3iMHA, TOXE
MOXHO Ha3BaTb auamnay3ou. IIpaBma, y HEKOTOpPBIX HAae3IHUKOB—UXHEBMOHHJ IIOMHUMO J3TOH
3aJIepKKU Ha MEPBOM JIMYMHOYHOM BO3PACTE UMEET MECTO U (POTONEPUOAMUYECKH PETyIHpyemMas
JManay3a Ha BTOPOM—TPETbEM BO3pacTe. 3aJep)KKa pPa3BUTHS OINpeNeNsIeTcss Kak TOpMOHAMHU
XO035IMHA, TaK ¥ OOIIMM OMOXMMHUYECKMM COCTABOM >KHUIKOCTEH €ro Tena. 37ech MpOCIeKUBACTCS
npsiMasi aHajJorus C BO3JACHcTBHEM Ha pa3Butue (utodaroB (U3NOIOTHUECKOTO COCTOSHUS
pacTeHui, KOTOPBIMH OHH MUTAIOTCA.

Kak ormeuanock Bbllle, HACTYIJICHHE AMAINay3bl y Mapa3uTa MOXKET OBITh M HE CBSI3aHO C
COCTOSIHUEM XO35IMHAa U HE3aBHCHUMO DPETyJIMpOBAaThCA CBETOM M Temmeparypoil. MHTepecHo, 4uTO
JUMYMHKA Hae3qHuka Pimpla instigator F. OC®eHHO 4YyBCTBHTENBHBI K KpPaCHOMY CBETY.
Oxa3zpIBaeTcsi, 4YTO MMEHHO TaKOM CBET IPOHUKAET CKBO3b IUIOTHYIO KYTHKYJY XO3sIMHA.
HamomHuM, 9TO y HEKOTOPBIX Mapa3uToB (TpUXOrpaMma) HACTYIJICHUE JUaray3bl MOXKET 3aBUCETh
TaKXe OT YCJIOBHMH, B KOTOPBIX Pa3BUBAJIOCH POJUTENILCKOE TOKOJICHHUE.

VY OOIIECTBEHHBIX HACEKOMBIX K ONPEAETICHHBIM CE30HAM JOJDKHBI OBITh MPHUYPOUCHBI Kak
pPOCT W pa3BUTHE KOJIOHWH, TaK W BBUIET PENPOIYKTUBHBIX ocobeil. KoHewyHO, y KOJIOHUH,
CYIIECTBYIOIMX He OoJiee roja, CE30HHbIE MPHUCIIOCOOICHUS MAJIO YeM OTJIMYAIOTCS OT OOBIYHBIX,
IIPUYEM 3UMYIOT TOJBKO CAMKH — OCHOBATEIbHUIIBI Oy TyIINX KOJIOHUH.

I'opasno crnokHee BIMSHUE CE30HHOCTU Ha COIMAIBHOE MOBEICHIE HACEKOMBIX B JUIUTEIBHO
COXPAHSIOIIUXCS THE3/1aX, B KOTOPBIX 3UMYIOT MMaro BMecTe ¢ pabodynMu 0COOsIMM, a MHOIZA C
JUYMHKAMHU ¥ KyKOJKaMH. J[0Ka3aHO, YTO BBHICOKOPA3BUTHIE OOIIECTBEHHBIE HACEKOMbIE MYPaBbH
CIIOCOOHBI TepefaBaTh (OTONMEPUOANYECKYI0 M JPYIYIO CE30HHYI HH(pOpManumo o0cobsM,
naxojsmmes B raesae (B.E.Kumsarkos, 1972, 1993).

Ce3onnasn nepuodulmocm b—npaxKkmuiecKue npujiloricenun

ApnanTanysi HaceKOMOTO0 K ONpeAceHHBIM (OTOMEPHOJNYESCKUM YCIOBHSIM  SIBIISCTCS
CEPbE3HBIM NPEMATCTBUEM [UISl PACIIMPEHUs apeaja Kak KapaHTHUHHBIX, TaK W CHELUUAaJIbHO
UHTPOAYIUPYEMbIX BUIOB. [Ipy 3TOM MOXKET HaONIOAAThCSA JHINb MOCTENEHHOE PaCIIUpPCHHE
apeana B pe3yinbTaTe u3mMeHeHus ucxonHo PIIP. OxHako HE OTMEYEHO HU OJIHOrO cilydas, re
Jraray3a BO3HHUKIIA Obl BHOBB y BUJIA, pAaHEE €€ JHUIIEHHOTO.

[Ipu pacceneHnn KOJIOPAJACKOrOo JKyka B EBpore pa3HOCTh MeXAy KPUTHYECKUMU
doTomneprogamMu B HauOoJee ceBEepHON M Hambosee F0KHOW YacTH €ro HOBOTO apealia COCTaBHIIA
okomo 1,5 u. B CemepHoii xe Amepuke B Mpeaenax €ro CXOJHOTO apeana 3Ta pa3HOCTh
OKa3bIBaeTCsi HEeMHOrMM Oosiee 2 4. Pasnmuuus B genax OIIP Moryt ObITH CBSi3aHBI C pa3HbIM
MUTaHUEM KOJIOPAJICKOro KyKa, KOTopblil B EBporne moenaer B OCHOBHOM KYJNbTYPHBIN KapTodenb,
a B AMepuKe 3acesieT psJl JUKUX MacICHOBBIX.

Jlna pacceneHust OOJbIIOE 3HAUYEHHWE MMEET TAaK)K€ BHYTPUIOMYISILIMOHHAS M3MEHYHUBOCTH
MPOJOJKUTENFHOCTH quanay3bl. Tak, mo HabmoaeHusM psiga aBTopos B ObiBiiem CCCP, monoBuHa
CaMOK 3TOTO KyKa OTKJAJIbIBACT SfIla B MEPBBIN ke ce30H u norudaer, 20% caMoKk OTKIIaIbIBAIOT
SIiAIIa TOJBKO TMOCIe Auanay3bl. HekoTopoe ke KOTHMYecTBO KYKOB OCTAaeTCs B MOYBE 10 2 U Oojee
ner. Takasg W3MEHYMBOCTH CO3JAE€T  JIONOJIHUTEIBHYKD BO3MOXHOCTH JUIsl  IIHPOKOTO
pacmpocTpaHeHUs STOTO BUA JaKe B OTHOCHUTEIBHO HEOIAronpusiTHbIC ISl HEro reorpaduueckue
paiioHBI.

[Tpu mucnonp30BaHUU Mapa3sUTOB M XHUIIHUKOB B OMOJOTMYECKOM METOJE 3aIIUTHI PaCTEHUM
MPaKTUKyeTCcs JTMO0 UX MAcCOBBIM BBITYCK 0€3 pacueTa Ha JUIMTEIbHOE COXPAHEHHE B arpoleHO3e,
mu00 BHEJpPEHWE Tapa3WTa WM XUIIHUKA C TE€M, YTOOBI OHM MPOYHO BOILIU B 3alIHINaEeMbIC
arpoueHo3bl. B mepBoM cityyae Haj0 MPEeAOTBPATUTh Ualiay3y WIH K€ 3aBEPIIUTh €€ K MOMEHTY
BBIITYCKA, @ CaM BBIIIYCK NMPUYPOUYUTh K TOMY BPEMEHH, KOT/Ia B MOJIE€ UMEETCS JOCTYIHAs CTaIUs
BpEIUTENS.

Bo BropoM xe ciayyae HEOOXOAWM THIATENbHBIM MOAOOP MCXOJHON MOIMYJSALUU 10
deHosorny, WHa4Ye BUJ HE MNPWKHUBETCS Ha HOBOM MecTte. CreayeT Takke 3HaTh YpPOBEHb
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TEHETUYECKOW HM3MEHYMBOCTH WHTPOAYLHMPYEMOTO BHUAa. BO3MOXXHO M W3MEHUTH CE30HHBIC H
KIIMMAaTUYECKHE TPUCTIOCOOJICHUS Mapa3uTa WM XUIIHUKA C MOMOIIBI0 MCKYCCTBEHHOTO OTOOpA.
Tak, Ha mpoTspkenun 6osnee yem 100 mokoneHuid ynanoch NMOMYYHMTh JIMHUIO Mapa3uTa IIUTOBOK
Aphitis lingnanensisycroitunsoro k Beicokum Temiieparypam (E.B.White et al., 1970)1ns storo
WCTOJB30BAJM  THIATENbHBIM MOMOOpP HCXOAHOM reorpaduuecKko MOMyNsAlUH, a Jajee
COOTBETCTBYIOIINI UCKYCCTBEHHBIH OTOOD.

Beimie ObII0 MOKa3aHO, YTO MOKHO OPHEHTHPOBOYHO NPE/ICKa3aTh KOJMUYECTBO IMTOKOJICHUI B
TOJ M BO3MOKHOCTH Pa3BHTHSI HACEKOMOTO B JAHHOM reorpa)u4eckoM paiioHe, OmUpasch Ha
cymmy 3(G(EKTUBHBIX TeMIleparyp. bojiee TOUHBIN pe3yabTaT MOMKET ObITH MOJIYYCH MPH y4eTe
TakXKe U KpuTHdeckux Benuunt ¢poromneproaa (M.J. Tauber et al., 1986).

Jlpyroe TpakTUYeCKOe TMPHIOKEHHE 3HAHUH O CE30HHOCTHM HMEET OTHOIIEHHE K
MIPOMBIIIIICHHON 3HTOMONOTHU. Kak m3BecTHO, Ui OMOMETO/Ia, a TakXkKe JUIs psija APYrux IHenen
HEOOXO0JMMO B Macce Pa3BOAUTH TEX WIIM MHBIX HACEKOMbIX. C IIOMOIIBI0 HCKYCCTBEHHOTO 0TOOpa
yIaeTCsl CYIIECTBCHHO IOBBICUTh WJIM TMOHHM3HTh KPHUTUYECKHN (HOTOTEPHO, WHAYIHPYIOIIHHA
auanay3y, U Jaxxe BooOIIe pe3Ko CHU3UTh CKIIOHHOCTh K JHamnay3e, B TOM YHCIIE U TaKOW, KOTopast
WHIAYIHPYETCS MOBBIICHHON TIOTHOCTHIO MOMYJISAINN, HEU30S)KHOW TIPU pa3BEJCHUN HACEKOMBIX.
OTMeTHM, 4YTO caMH YCJIOBUS HMCKYCCTBEHHOTO pa3BEICHUS YacTO MPHUBOMAT K CHWKCHHIO
CTIOCOOHOCTH JIMaray3upoBaTh, XOTS CO3[aTh KYJIbTYPY, IMOJHOCTBIO HE CHOCOOHYIO K JaMamnayse,
noyTH HuKorjga He ypaerca. C apyroil cTopoHbl, Kak Obuio moka3aHo A.JI.MoHACTBIpCKUM U
B.B.I'op6aroBckum (1991) Ha mnpumepe 4YHCTOW JIMHUM KalyCTHOW COBKH, HMCKYCCTBEHHOE
WHAYIIMPOBAHUE JHUAmay3bl 4Yepe3 KaKIble HECKOJbKO TOKOJCHHH 3aMETHO TIOBBIIIACT
KH3HECTIOCOOHOCTD BCEH KYIBTYPHI B IIEJIOM.

3HaHue (EHOJOTMH BPEIHBIX HACEKOMBIX IO3BOJISET TMPEIJIOKUTh HEKOTOPHIE MPUEMBI,
CYIIECTBEHHO CHIDKAIOIINE MPUHOCUMBIA MMH Bpel. Tak, B SINOHWU 1O BHEApPEHHs B MPAKTHKY
bochopopraHUYECKHX HMHCEKTHUIMIOB yIaBaJIOCh 3HAYMTEIBHO CHHU3UTh BPEI, NPUHOCUMBIN
6aboukoii—oraeBkoir Scirpophaga incertulyss momoripio 6osee mo3aHero mocesa. Bpems mocesa
MOJKET TaKXe 3aMETHO OTPaKaThCsl HA BPEIOHOCHOCTH TaKMX HACEKOMBIX KaK T'eCCEHCKas MyXa,
KYKypYy3HBI MOTBUIEK, MaJIbBOBasi MOJb. Pa3pblB MexIy (eHONOTHed pacTeHHsi 1 HaCEKOMOTO
MOXET OBITh JOCTUTHYT W TPH BBEICHHH HOBBIX PAHO WJIM MO3/JHO CO3PEBAIOIINX cOpTOB. OIHAKO
HEpeaKo HaOJIOMaeTCsl MOCTENEHHOE IMPHUCIIOCOOJICHHE HACEKOMBIX K HOBBIM CpPOKaM IIOCeBa U
CO3pEBaHUs PACTCHUM.

W3BecTeH crmoco0d 3amuThl PaCTECHHA OT BPEAHBIX HACEKOMBIX, B OCHOBE KOTOPOTO JICKHUT
OJTHOBPEMCHHAsl CMEHA CElIbCKOXO3IHCTBEHHBIX KYJIBTYp Cpa3y Ha OOJIBIION TEPPUTOPHHU, UYTO
MPHUBOIMT K THOEIH HEKOTOPHIX CHENU(DUISCKUX BPEAUTEICH N3-3a OTCYTCTBUS KopMa. OTHAKO U B
3ToM ciiydae 3(pQPeKT MOokKeT OBITh 3HAUUTENHHO OCIA0JNCH, €CIM MMEET MECTO MHOTOJICTHSS
Jparaysa yactu oco0el, Kak y KOJIOpaJICKOTo JKyKa.

[TpuMeHeHHEe XUMHYECKHUX CIIOCOOOB 3alllUThl PACTCHUN TaKXKe JODKHO OBITh YETKO
COTJIACOBaHO ¢ ()EHOJIOTHEW BPEIHBIX HACEKOMBIX, TaK KaK YyCTOWYHMBOCTH MOCICAHUX CYIIIECTBEHHO
MEHSETCS Ha pa3HbIX crafusx pa3BuTvs. OCOOEHHO YCTOWMYUBBI K JIFOOBIM BO3JICHCTBHSIM
HACEKOMBIC BO BpEMsI JHarays3bl.

WHTEepecHbI TMOMBITKA HAPYIIUTh CE30HHYIO HUKIUKY HACEKOMBIX M BOCIPEISTCTBOBATH
CBOEBPEMEHHOMY HACTYIUICHHUIO JHaray3bl ¢ IMOMOIIbI0 MCKYCCTBEHHOTO YAJMHEHHUS CBETOBOTO
aast. Jlns Toro nmbo OCBELIAIOT pAacTeHHsT B TEUCHHME HECKOJIBKHX YacoB BeuepoM, JHOO
NPEepHIBAIOT HOYh B OINPENEICHHOEC BpeMs OTHOCUTEIBHO KPAaTKOBPEMEHHBIM OCBEUICHHEM
(D.K.Hayes and oth., 1970} ccnenoBareisiM ynanoch JOOUThCS 3ama3/bIBaHHUs B HACTYIUICHUU
auanaysbl y KyKypy3Horo MoTeutbka Pyrausta—nubilalisHb., s6monnoii miogoxopku Laspeyresia
pomonellal., HeKOTOpBIX KOMapOB U JAPYTMX BHJOB HACEKOMBIX W Kiemied. K coxkaneHuto, 3ToT
MeTOoA OOpbOBI JOBOJILHO IIOPOT ¥, B 3HAYUTEIILHOW CTENCHW CBOJUTCS HAa HET MOTOMY, YTO
PaCTHTENBHOCTh CHJIBHO 3aTeHseT cBeT. Kpome TOro, peanbHas TemIieparypa B TOJE MOXKET
cymecTtBeHHO BimsITh Ha DIIP. [pyroit ucciemyembiii cnoco0d HCKYCCTBEHHOTO MPEpPhIBAHUS
JMaray3bl — UCIOJIb30BaHUE aHATIOTOB FOBEHIJILHOTO TOPMOHA.
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[Ipemiaranoce TakKe HCHOIB30BaTh B T'C€HETHYECKOM OOpbOe ¢ HACEKOMBIMH MAacCOBBIN
BBIIIYCK CaMIOB C HCKaXCHHOW IPOrpaMMOM CE30HHOI0 LUKJA WIN CIIEHHAIbHO DPAa3BEACHHBIX
CaMIOB I0KHBIX ITOIYJIALIUI 3TOrO K€ BUJA.

5. /Iynnsie u npunuenvle pummol

[TomHast cmeHa Bcex JIyHHBIX (a3 MPOUCXOAUT npubimsutensHo 3a 29,5 nHs.
CoOTBETCTBEHHO, B OINpe/e/ieHHbIE HOYM BO3PACTaeT YPOBEHb OCBEIIEHHOCTH, B PE3yNbTAaTe YEro
MOJKET MPOJITIEBAThCS AKTUBHOCTh HEKOTOPBIX CYMEPEUHBIX HaceKOMBIX. [10-BUAMMOMY, C JIYHHBIM
OCBEILIEHHUEM, a4 MOXKET ObITh, C OIpPEAEICHHONW CTENEHbIO MOJSIPU30BAHHOCTU JYHHOTO CBETa
CBSI3aHBl MAaKCHUMYMBI JIETHOW AaKTUBHOCTU psAla HOYHBIX HACEKOMBIX, OOHApyXUBaeMbIC C
MOMOIUIBIO0 BCACBIBAIOIIMX BO3JYX JIOBYIIEK. JTH MAaKCUMYyMbI MPUYPOUEHBI K OIpeAeSIEHHBIM
¢daszam nynnoro nukiaa (W.Danthanarayana, 1986Kpome TOro, M3MeHEHHS HHTEHCHBHOCTU
JYHHOTO CBETa MOTYT OBbITh HCIOJb30BaHbl HACEKOMBIMU JUIsl CHHXPOHHM3AIlMM HUX BblUIeTa. Tak,
nonenku Povilla adusta oburatonme B appukanckoM o3epe BukTopwHs, BBUICTAIOT MPAaKTHYECKH
TOJILKO B TEYEHHUE OHOIM HOYHM JIYHHOTO Mecsiia — nociie nmonnonynus (A.Tjonneland, 1961).

[ToMruMO U3MEHEHMI OCBELMIEHHOCTH JIyHa OKa3bIBAET 3HAYUTEIIBHOE TI'PABUTALUOHHOE
BO3/eiicTBHE Ha 3emito. Hawmbosee sSpko 3TO TPOSBISIETCS B MOPCKMX NPHIMBAX M OTIWBAX.
bnarogapss nBuwxenuto JlyHsl BOKpyr 3eMiu BO3HUKAaeT JBOWHAas IPWIMBHAs BOJHA.
COOTBETCTBEHHO, MPUITUBHI MOBTOPSIIOTCS KaKapie 12,44, a B HEKOTOPBIX pailoHax — Kaxabie 24,8
4 (IPOJOJKUTEIILHOCTD JIYHHOTO JHSI, T.€. Tieproja Bpamienus JIyHsl BOkpyr 3emiu paBHa 24,84).
Oc00eHHO BBICOKHE MPUJIMBBI K HU3KHE OTIMBBI HAOII0IA0TCS IPUMEPHO Yepe3 Kaxaple 15 qHei.

HacexkoMmsbIX, KUBYIIMX B MOPCKOH BOJE, OYEHb HEMHOTO. Y OIHOrO U3 BHUJOB KOMapOB—
aepryroB Clunio marinus IMYMHKE KOTOPOTO KMBYT B MPUOPEKHON 30HE, MPOSBIACTCS UYCTKO
CBSI3aHHBIN C JIYHHBIMH ITUKJIAMH BBUIET MMAaro, MpuYeM BpeMs BbUIETa KOMAapOB COBIAJAET C
MakCUMalbHBIM OOHakeHneM pgHa Bo Bpems oriauBa (D.Neumann, 1968).B mnocrosHHO
3aTOIUICHHOHN 30He banTuiickoro mMops, rie MPUIMBBI U OTIUBHI OTCYTCTBYIOT, B BBUIETE ITHX
KOMapoB TMpOSIBISIETCS TOJBKO CYTOUHBIM pUTM. B apkThyeckux MopsSix oOTMedaeTrcs YeTKHUM
MPWJIMBHBI PUTM BBIXOJAa KOMapoB ¢ mepuogoMm 12,4 4. Ha cpenn3eMHOMOpPCKOM MoOEperbe
Opannun u Ucmannn Ha nepron 12,44 HakiIaabIBaeTCsl MUK C IEPHOIOM OKojIo 15 qHei, mpudem
MaKCHMYyM BBIJIETA COBIAJACT C HAN0O0JIee HU3KUM OTIUBOM.

CurHanel, peryaupyrouide 3TH PHUTMbI, Pa3IMYHbl B 3aBUCHUMOCTH OT reorpaduyeckoit
MOMYJISIIIAKA. DTHM XK€ aBTOPOM IOKa3aHO, YTO B IOXKHBIX pAalOHaX OCHOBHBIM CHUTHAIIOM SIBIISICTCS
JYHHOE OCBEIICHHE HOYbl0, a B 0ojee CEeBEpHbIX — HU3MEHEHHUs JAaBlieHUs cios Bonabl. B
apPKTHYECKOH K€ 30He OCHOBHYIO CUTHAJIBHYIO POJIb UTPAET U3MEHEHUE TeMIIePaTyphl TOBEPXHOCTH
JTHA TIOCJIE YX0/1a BOJBI.

[TpunMBHBIE PUTMBI Yy 3TOTO KOMapa UMEIOT SHAOTCHHYIO OCHOBY. [Ipu comepxaHnu KoMapoB
IO)KHOM MOMYJSIIMM B TEMHOTE PUTM HMX BbUIETa HE CUHXpPOHH30BaH. OJHAKO JOCTATOYHO
OJTHOKPATHON HEMPOJOJDKUTEIILHON 3aCBETKH, 4YTOOBI BO3HUKIM YETKO IOBTOPSIOIIAECS
makcumymbl BeuteTa (J1.Heiiman, 1984).

HeoOBsACHUMBI ¢ IKOIIOTMYECKOW TOYKH 3PEHHSI JTYHHBIE PUTMBI B TOBEICHUU HA3EMHBIX
JUYUHOK MypaBbuHOro nbBa Myrmeleon obscurugG.J.Youthed, V.C.Moran, 1969)06nem
JIOBYUX SIMOK Y 3THX JTUYMHOK 3aKOHOMEPHO YBEIMYMBAETCS BO BpeMsl MOJHONYHUS. Tem He MeHee
He HalmrofaeTcs KakoW—InOo CBSI3M MEXIy 00bEMOM SIMOK M YPOBHEM AaKTHUBHOCTU >KEPTB 3THX
JTUYMHOK. 3aMeYaTelbHO, YTO 3TOT JIYHHBIA PUTM MOBEACHUS JIMYMHOK COXPAHSETCS B MMOCTOSTHHOM
TEMHOTE U, I0-BUJMOMY, SBJISI€TCS YH/IOT€HHBIM.

B wHamux HaOMIOJEHUSIX HAXOAAIIUMecs B JTa0OpPaTOpUM COBKM HECKOIBKHX BHJIOB
noacemerictea Heliothinae snaunmrensHO MOBBIIATKM  YPOBEHb CBOCH aKTHBHOCTH IEPE.
MOJIHOJIYHHEM ¥ HOBOJYHHEM. OTH W3MEHEHHUS AaKTUBHOCTH KOPPETUPOBAIM C BPEMEHEM
MaKCUMaJIbHOTO TPaBUTAlMOHHOTO Bo3aecTBUS JIyHbl. C TIpaBUTALMOHHBIM K€ BO3JCHCTBHUEM
P.Cumon (R.Simon, 1973)xBs3biBacT HaOMIOJaBIIMECS MM JIYHHO—CYTOYHBIC PUTMBI IMEIIEPHBIX
KY3HEUMKOB MU 3alUCU UX aKTUBHOCTH B TIEILIEpE.
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I'JTABA 3. IONYJALINUN HACEKOMBIX

B cuny HEOTHOPOHOCTH YCIOBHI BU HUKOTJA HE ObIBAET PABHOMEPHO PACCENICH 110 CBOEMY
apeaiy. B GnaronpusiTHpIX MecTax BO3HUKAIOT IPYNIUPOBKHU 0co0el, 601ee TeCHO CBSI3aHHBIX APYT
c apyrom. Takuwe Oosiee WaM MeHee HW3OJMPOBAHHBIC NPYr OT Jpyra TPYNIHUPOBKUA HA3BIBAIOT
NONYAAYUAMU.

Wtak, momynsiusi — 3T0 COBOKYITHOCTh 0COO€H OJTHOTO BHJIA, HACENSIONIUX OMPEICICHHYIO
TEPpUTOpHI0. B HEU3MEHHBIX U JOCTAaTOYHO OJIATOTIPUSTHBIX YCIOBUSAX MOMYJISAIMS CIIOCOOHA
COXPAHSATHCS HEOMPEEIICHHO JIOJT0 Onaromaps camMoBOCIpou3BoAuMocT. [lomymsius obmamaer
TeHETUYECKOM M3MEHYMBOCTHIO M MOJKET MpPHCIOCabIuBaThCA K HOBBIM yclioBUsM. B Haunbonee
OOBIYHOM CIIy4ae JABYIOJIOTO Pa3MHOXKEHHUS B Tpeleiax MOMyISUd MUMEET MECTO MOCTOSHHBIN
oOMeH reHetnueckor mH(popMaluen, T.e. oot reHoPoH 1. DTOT 0OMEH MOXKET OBITh B TOW HIIH
WHOM CTEINEeHU 3aTPYAHECH N30MPaTeTbHOCTHIO P CIIAPUBAHUY WIIM TIO PYTUM [IPUYUHAM.

Takum oOpa3om, MOmyJislUs MUMeeT Oojiee WM MEHEEe OYEpUECHHbIE MPOCTPAHCTBEHHbBIE
rpaHullbl U 00BIYHO O0MIHiA TeHOhoHA. OcoOH, BXOAIINE B MOMYIISAILNIO, ONPEACICHHBIM 00pa3oM
pa3MeIaTCsl Ha MECTHOCTH. BakHeilne XapaKTepUCTUKU MONYJSLHH — €€ YHUCIECHHOCTh W,
COOTBETCTBCHHO, IUIOTHOCTh, T.€. KOJHYECTBO OCOOEH Ha eauHMIly IUIomamy (Wi o0bema
cyocrpara). [lonyssiiust B KaXIblii TaHHBIH MOMEHT MMEET OINPEAEICHHBIM BO3PACTHOW COCTaB U
COOTHOIIIEHHUE TOJIOB.

PoxpaemocTb, CMEPTHOCTB, SMUTPALIMIO U UMMHUIPALUI0 OTHOCST K YHCIY TaK Ha3bIBAEMBIX
JMHAMUYECKUX XapaKTEepUCTHK. VX HeycTOMUMBBINA OajaHC MPUBOAUT K OoJjiee UM MEHEe PEe3KUM
W3MEHEHUSAM 4YHUCIEHHOCTH M, COOTBETCTBEHHO, IUIOTHOCTH MOIMYJSIUU. OJTH HW3MEHEHUS BO
BPEMEHU HA3bIBAIOT JIMHAMHUKOM 4HCIeHHOCTH. Kak mpaBuio, H3MEHEHUS UHCIECHHOCTH
COIPOBOXAAIOTCSI U3MEHEHUSIMU MPOCTPAHCTBEHHOTO Pa3MeIIeHUs 0COOeH.

Wrak, nomynsuust 061agaeT CBOMCTBaMH, MOBTOPSIONIMMU HAa HOBOM YPOBHE CBOIMCTBA 0COOMU.
[TogoOHO OTHENTEHOMY OpPraHU3MY, HMOMYJISAINAS BO3HUKAET, pacteT, nuddepeHuupyercs, odmagaet
ONPEACICHHON YCTOMYMBOCTBIO K BHEIIIHUM BO3AeUCTBUsIM. [lonmymsnus, B OTAMYME OT OpraHu3Ma,
MOXKET CYIIECTBO — HEOIpPEIEIeHHO AOJT0, XOTS MOXXET M MOTMOHYTh MpU HEOIaronpHUsITHBIX
YCIIOBUSIX.

CBoiicTBa TMOMYJISIIIUU  ONPEACISIIOTCS CBOMCTBAMHM BXOJSIIMX B HeEe 0cCo0e u UuX
reHopoHJOM. 3Hasg MPOLEHT O0coOel ONpeAereHHbIX BO3pPAcTOB, TOJNA (PU3UOJIOTHUYECKOTO
COCTOSIHMSI, MBI MOKEM IMOCTPOUTh MHOTOMEPHYIO XapaKTEPUCTUKY MOIYISLUNUN — NOMYISUOHHBIN
noptper (A.b. Jlanre, 1986). OgHako CBOMCTBa MOMYJSIMK 3aBUCSAT HE TOJBKO OT CBOMCTB
OTJENbHBIX 0CO0€H, HO U OT MPOCTPAHCTBEHHOIO U BPEMEHHOI'O pa3MElIeHMs] ITHX Oco0ed U HX
B3aUMOJACUCTBUN Apyr ¢ apyrom. I[losromy mnomyssmuss Ipu pacCMOTPEHUU DKOJIOTMYECKUX
B3aMMOCBSI3€i OOBIYHO BHICTYIAET KaK €AMHOE IIeI0e.

1. monyJsiiuu1 B MNPEAEJIAX APEAJIA, UX TIOJIUMOP®U3M U TEHO®OH/|
TI'panuysbl mexcoy nOnyIAYUAMU, UEPAPXUA NONYTIAUUIL

CoryacHO ompeelIeHUI0 MBI BIIPaBE OTHOCHUTH K OJHOW TMOMYJSAIIMM BCEX OCOOEH JaHHOTO
BHJa, OOWTAIONMX B JAaHHOM TMOJ€ WJIM B JaHHOM Jiecy. HacekoMble OOBIYHO JOCTATOYHO
MOABMKHBI M CIIOCOOHBI TIEPENBUTAThCS KaK MHHUMYM B Tpelneiax BCEro OWoTona W,
COOTBETCTBEHHO, 0OMEHUBATHCS T€HETHUECKOM HH(pOpMaLHeH.

[IpenacraBum cebe /1Ba MOJIS C OJTHOM M TOM K€ CEIbCKOXO03IUCTBEHHOW KYJIBTYPOU, TpaHUIIeH
MEXy KOTOPBIMU SIBJISIETCS Iopora. MOKHO JIM CUUTATh, YTO HA KAXJAOM I0JIE UMEIOT MECTO CBOHU
MONYyJISAIMA  HACEKOMBIX? [l  OONBIIMHCTBA BHUAOB HACEKOMBIX JIOpora HE  SBIISETCS
CYILIECTBEHHBIM MPEMSATCTBUEM U MOXXHO YTBEpPKJaTh, UTO 3TO OJHA U Ta ke nonyisauus. Ho eciu
9T TIOJS pas3JieeHbl, HaPUMEp, JECOM HJIM JAPYTHMMH TOJISIMH, C PACTCHUSIMHU, HETIPUTOIHBIMHU B
MUILY JJIS TEX HACEKOMBIX, O KOTOPBIX MJET peyb, TOTJa BO3ZHUKAIOT OMpPEIEICHHbIE TPYAHOCTH B
oOMeHe reHeTH4YecKor uH(oOpMaruel, HaceleHHs WX I0JCH OKa3bIBalOTCS Oojee WM MEHee
M30JIMPOBAaHHBIMHU JIPYr OT JApPyra U MX MOXKHO pPacCMaTpUBaTh KakK OTHAEIbHBIC 271eMeHmapHbvle
NONYAAYUU.
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CrnemoBaTenbHO, KaK MPaBHUIIO, OJJHA TOIMYJISAINS KUBET B Mpelenax oJaHoro omoromna. Ecmu
Ke TpaHHIIa 3TOro OMOTOMa HE MOXKET OBITh OINpejesieHa YeTKO, Mbl HE MOXEM OTAEIUTh OJHY
MONYJSALIMIO OT JAPYrod, Kak HaBpsAld JKM BO3MOXKHO pPa3rpaHUYUTh OTHAEIbHBIE MOMYJISIINU
HaCEKOMBIX, OOMTAIOIINX B TAlTe MM HETPOHYTOU CTEIIH.

Tem He MeHee gake MPU YETKOM pa3TPaHHUYEHUU OMOTOMOB, HO CPABHWIO HEOOIBIIOM
pPaccTOSIHUM MEX]y HUMHU BO3MOXEH MHTEHCHUBHBIM OOMEH MUTpUpYIOIUMHU ocobsimu. [loaTomy
Bce ONM3KO pAacMoNOXKEHHBbIE JAPYyr K JAPYyry TMONYISIUU  COCTaBISIOT  KOHTHHYYM,
pactpoCTpaHSIOMIHMICS Ha OONBIION Teorpaduueckuii paiioH ¢ Oojee WM MEHEe OJHOPOIHBIMHU
KIIMMaTUYECKIUMH YCIIOBUSMU U COOOIIECTBAMH pacTeHHil. Takyr0 COBOKYMHOCTH 3JIEMEHTapHBIX
MONYJISAIIMA Ha3BIBAIOT cynepnonyaayuel. Toraa CIUIONIHOW apeal BUIa MOXKET OBITh MPEACTaBICH
KaK KOHTUHYYM CONPHUKACAIOMIMXCS CYNEpHOMyIsLUid, a pa30pBaHHBIA apeall — KaKk COBOKYITHOCTh
M30JIMPOBAHHBIX CYMEPIIOMYJISAIHI.

WNuorna mpenmonaraercsi, 4TO dJIEMEHTAapHAs TMOMNYJSAIUsS B TpaHUIAX OHOTOMa TOXeE
Mojipa3JielieHa Ha TaK Ha3bIBa€Mble MUKPONONYIAYUU, T.€. HACETCHHS OJHOI0 WM HECKOJBKHX
HaXOJSIIMXCS PAIOM JEPEeBbEB WM Jlaxke OJHOro NHS. Takoe pasrpaHuyeHHe OOBIYHO HE
ONpaBIaHO U BO3MOXHO TOJIBKO MPU Majod MOJBM)KHOCTH HAaceKOMbIX. Ecim jxe Hacexkomble
WHTEHCUBHO TEpPEABUTAIOTCS B Tpelenax Ouoroma, TO pa3iuuds B TEHO(POHIIE HACEICHUS
OTJENbHBIX MHUKPOYYAaCTKOB OTCYTCTBYIOT WM ciydaiiHbel. OnHako, Onaronmapsi pasiuuusM IO
MUKPOKJIUMATY WJIM KOPMOBBIM CBOMCTBAM OT/EJIbHBIX PACTEHUM, HACEKOMbIE, pa3BUBAIOIIUECS Ha
TaKMX y4acTKaxX, MOTYT 3aMETHO OTJIMYaThCs APYr OT Apyra mo pasmepam, MOpQOJIOTUU WIH
OKpackKe.

Wrak, B mpenenax BHIa BO3HHUKAIOT CIIEAYIOIIME COBOKYIHOCTH OcoOel, Bce Oosee TeCHO
CBSI3aHHBIX OOILICH TEHETUYECKOW MH(pOpMAIMeH ApYT ¢ Apyrom: Buj (apeay) — CynepromyIIsuus
(reorpaduueckuii  paiioH) — djeMeHTapHas nHomyasanus  (OMoTom) —  MHKPOIOIMYJISIUS
(MukpoGuorom).

T'eozpaghuueckan nonynayus — anionampuieckasn OueepeHuus

OueBuAHO, YTO, C OJHOW CTOPOHBI, COBOKYIMHOCTH OCOOEH B Pa3HBIX MOMYJISIHUAX MOTYT
OTIMYAThCA APYr OT Jpyra Mo cilydyalHbIM NPUYMHAM B 3aBHUCHUMOCTH OT TeHO(pOHIa ocobei,
OCHOBABIIUX 3TH MOMYJSAIUN. BO3MOKHOCTD TaKUX PA3IUYUU PE3KO YBEIMUUBACTCS MPH OOJIBIIOM
yAaJeHUuu OpyT OT Jpyra OMOTOINOB, MPUTOAHBIX JIJIS )KU3HU HACEKOMBIX 3TOT0 BHU[A, WIH HAIMYUU
TPYAHO MPEOJOJIMMBIX MPErpaj, HapUMep TOPHBIX XpeOTOB WM Ha ocTpoBax. Eciu ke mperpasl
JUISL pacceleHusi OTCYTCTBYIOT M HENANEKO HaxXOIATCS JpYyrue MOIMyJIsUUMU 3TOro e BHUIA,
MOCTOSIHHBIM TPUTOK MHUIPAHTOB OYyAET HUBEIMPOBATH CIyyailHble OTKJIOHEHHUS, CBS3aHHBIE C
reHo()OH0M OCHOBATENEH, U OTINYHS OJHOU MOMYJISILIUK OT APYroi OyayT NpOAUKTOBAHBI IPEKIE
BCET0 OCOOCHHOCTSIMU YCJIOBUI B TOM MJIM HHOM OHOTOIIE.

C npyroil CTOpOHBI, YeM Jajbllle IPYr OT JApyra pacmojio’KeHbl OHMOTOIBI, TeM OoJbliIe
pasnuyaroTcs MX KIMMaT, MOYBBI M pacTuUTeNbHble acconuauuu. COOTBETCTBEHHO, Oiaronmaps
€CTECTBEHHOMY OTOOPY MEXIYy OTAAJECHHBIMU JPYr OT Apyra MOMYJISLUSIMU MOTYT BO3HHUKHYTh
CyllecTBeHHbIE pa3nuuus. [Ipu cpaBHEHHM TpyNI HACEKOMBIX, B3STHIX U3 Teorpaduyeckux
MIYHKTOB, OTAAJICHHBIX JAPYT OT Ipyra Ha COTHU KUJIOMETPOB, IPUHSITO TOBOPUTD O 2eocpaghuyecKux
NONYAYUSX.

Wrak, Onaromaps ">¢dexTy ocHoBaTens', BO3HHKAIOIMIEMY TPH OTCYTCTBHM OOMEHa
reHeTH4ecKo wuHpopMmalre, oTrdOpy NPUMEHHUTEIBHO K MECTHBIM YCIOBHSM, a TaKxke
CIIy4allHOMY BO3HMKHOBEHHUIO AJalTHBHBIX MYyTalMd B YJAJICHHBIX APYr OT JApyra MOMYJALMIX,
HEM30€KHO BO3HHMKAIOT 0Ojee WJIM MEHee 3aMETHbIe pa3Nuuus B OuoIOruu, MOpQOJIOTHH U
noBefieHun (awionampuueckas oueepeeHyus). ITa TUBEPTEHIIMS MOXKET MPHUBECTH K TOMY, YTO
OOMEH TeHEeTHYEeCKOH HH(OpMaLueil OKaXXeTcs HEBO3MOXHBIM JaXe IMpU ClydyailHOM 3aiere
MUTPAHTOB M3-32 MOP(OJOTHUECKOr0 HECOOTBETCTBHS OCOOCH, pacXOXKIEeHWW B UX OpadyHOM
MOBECHUH WJIN K€ HE)KU3HECTIOCOOHOCTH MIOTOMCTBA.

Paznuumns mexnay reorpad@uyecKuMu MOMYIISAIUSAMU BO3MOXKHBI 10 JTFOOBIM MTPU3HAKaM, B TOM
yuciae 1o (POTONepUOANYECKON peakiuu (KPUTUYCCKH TEpUOJ] PEaKIUy IIABEJICBOW COBKHU
3aKOHOMEPHO yBeIWuuBacTcs B psaay momymsnuii Cyxymu—benropoag—Bureock—/Ienunrpan) u mo
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TepmonpedepeHayMmy (Iake y Takoro CHHAHTPOITHOTO BHJA, KaK KOMHATHas MyXa, ecCTb
OIpeIeTICHHBIC pa3inyius B TepMoIipedepeHIyMe CEBEPHBIX U FOXKHBIX MOMYIISIINH).

OueHb HMHTEPECHBI OCOOCHHOCTH Teorpaduyeckoro nonmmmopdusma y 6adouku Papilio
dardanus pacmpocTpaHeHHOW IMOYTH IO BCeMY apUKaHCKOMY KOHTHHEHTY. ODTh 0abouku
MOJPAXKAIOT BHEIIHEMY OOJMKY M OKpacke APYyruxX MECTHBIX 0a0o4ek, HeChelTOOHBIX JUIs
KUBOTHBIX. B Kaxmom reorpaduueckoM paiioHe oOHapyxuBaercs mo0 /—10 momeneit s
nojapaxanus. Takas MUMHUKpUS MPUBOJUT K TPOMAJHOMY Pa3HOOOpA3HIO 3TOTO BHIA MPH PE3KO
OYEepPUYCHHBIX BHYTPUBHUIOBBIX (hOpMax.

M3BecTHBI M Takue OTHOCHTEIBHO PEOKME Clyya, Korja ocoOu, >KMBYIIME B Mperenax
OJHOTO OMOTOMA, OTJIMYAIOTCS JIPYT OT JpYyra B TaKOW JK€ CTETEHHU, KaK MPEICTABUTENN Pa3HBIX
reorpaduyeckux momynasuuid. IMeHHo Takas KapTHHA U3MEHYUBOCTH ObLIa BHISIBIICHA Y HEKOTOPBIX
Hae3aaukoB—siineeoB ([Taqa Pam, 1990). [TomoOHOE OTKIOHEHHE OT OOINEro MpaBWiia, MO—
BUIMMOMY, CBSI3aHO C T€M, YTO Y 3THX BUIOB PE3KO HApyIIEHA NAHMUKCUs, T.€. BOZMOXKHOCTb
CBOOOJHOTO CKpEIIMBAaHUS MEXIy 0coO0sMHU. J[eHCTBUTEIBHO, Yy MHOTHX MEPENOHYATOKPBUIBIX
Mapa3uToB, B TOM YHUCIIC Y TPUXOTPAMMBI, OJJHY KJIAJIKY SUIl XO35MHA 3apakaeT, Kak MpaBujio, OJHA
caMKa. BeiBedmmecs u3 KKk CeCTpsl U OpaThst (CHOCHI) CHApUBAIOTCS APYr C JPYIOM.
BeposiTHOCTh BCTpeur OpayHBIX MApTHEPOB M3 Pa3HBIX KJIAIOK XO03iMHA O4YeHb Maja. [Ipu Takom
WHOPHIMHTE TOIMYJISIIUHN CKIIAJABIBAIOTCS M3 OTACTBHBIX 00JIee NI MEHEEe YUCTHIX CUMITATPHYECKUX
MPUPOJHBIX JTUHUH, KaK MPH MapTEHOTeHe3€ WM BEreTaTUBHOM Pa3MHOKEHHH.

3K0ﬂozuqecxuepa0bl —napanampuudecKkan 0ueepzenuuﬂ

JIBe pasjuuHbIC MOMYJSAIUU MOTYT CYIIECTBOBaTh M OOK O OOK B TOM cjyd4ae, €ClId OHH
MIPHUCIIOCOOJICHBI K JIBYM 3aMETHO OTIMYAIOIIUMCS IPYT OT Apyra Ouoromam. Tak, Ha MECUaHbIX U
JICCCOBBIX MOYBAaX OOUTAIOT HECKOJIBKO PA3JIMYHBIC KYKH—UCPHOTEIIKH, OTHOCSIIUECS K OJHOMY
Buay — Tentyria nomag$all. B nabopatopuu >1r xyku B 2/3 ciiydaeB MpeaiounuTaIn ClIapUBaTHCS C
oco0simu "cBoeit” momynsinuu (K.B.ApHosibau, 1941).

VY auBHUTENBHO pa3neneHue AByX pac Myx Drosophila funebrid-.: ropoackoit u gepeBeHCKOIA.
VY apo3odui 3Toro BUAa, OTIOBICHHBIX B Pa3HbIX 4yacTsX MOCKBBI, 4aCTOTa TETEPO3UTOT MO OTHOU
naBepcun paBHa 50-88%.a B 10—12km ot MockBbl — Bcero 1-2%.Mexay 3TUMU 30HAMU UMEET
MECTO PE3KHH Iepernaj 4acTOThl MHBEPCUM.

Takue MOmMyNANMU OJHOTO BHJA, 3aHMUMAIOUINE COCEAHHE TEPPUTOPUHU C Pa3HBIMH THUIIAMH
MECTOOOWTAHUN U COXPAHSIONINE CBOIO CaMOCTOSATEIHHOCTh 0€3 HANMYMS KAKUX—IHO00 BHEIIHUX
MPETSATCTBHIA, HAa3bIBAIOT KOJOTHUYECKUMH PacaMHu.

Ce3onnvle pacel —cumnampuiecKkasn dueepzeuuu;z

B npenenax ogHOro 6MOTONa MOXKET COCYLIECTBOBATh HECKOJIBKO CE30HHBIX pac, Majo WU
COBCEM HE OOMEHMBAIONIMXCS TeHeTHYecKoil wuHpopmanmed. Tak, y cepuka Gryllus firmus
HaubOoJsee oOblYHA 3UMOBKA HA CTaJIMU siilla U MOSBICHUE MOJOBO3PEIBIX 0CO0EH K Hayally OCEHH.
OnHako HEKOTOpBIE CBEPYKH TOTO K€ BHJA B TOM kK€ OMOTOIE 3UMYIOT Ha CTaJWU JIMYMHKH U
MPEBPAIIAIOTCS B UMaro yxe BecHoi. Hukakoli oOMeH reHeTnyeckoi nHGOpMaIHer MEXIy dSTHMH
pacaMu HEBO3MOKEH. AHAJIOTUYHBIM 00pa3oM MOTYT (OPMHPOBATHCS M CE30HHBIE pachl y psaa
CapaH4OBBIX.

Bo3MOXHBI U HE CTOJb PE3KHE pa3IMuus B CE30HHOCTH, TEM HE MEHEE INPUBOASIINE K
JIOBOJIBHO TOJHOW TeHETHUECKOW m3ouisimu. Tak, oayBaHYMKOBbIe nojironocuku Ceutorrhynchus
optator Ha ckJIOHE OBpara ¢ CeBEpHOM dKcro3ulineit mossisitorcss Ha 15—20 Heit mo3xe, yeM Ha
MIPOTHBOIIOJIOKHONW CTOpoHE. MHOT/Aa pa3nuuusi BO BPEMEHH IOSBIICHHS TOJIOBO3PEIBIX 0COOEH
CBSI3aHBI C HCIIOJIb30BaHUEM Pa3IMYHBIX KOPMOBBIX pacTeHui (miomoBsie Myxu Rhagoletis.

Buonozuueckue pacol —cumnampudeckan 0ueepzenuuﬂ

[ToMrMO W3MEHEHHII CPOKOB pa3BUTHs, NHUTaHUE (GUTOPAroB Ha pa3IMYHBIX KOPMOBBIX
PaCTCHUAX MOXKET TPUBOAUTH U K JPYIMM 3aTPYAHCHHUSM B Mepeade reHeTHUeCKol nHdopMarmu.
Cornacuo npasuiy ['onkunca (A.D.Hopkins, 1917)muorue Hacekombie GuTOharu mpeanodruTaroT
OTKJIaIbIBATh SIiIlla HA PACTCHUS TOTO K€ BUA, KOTOPBIM OHU MUTAIKUCH HA CTAJUH JTUYUHKH. [To—
BUMMOMY, 3]I€Ch UMEET MECTO 3allOMHUHAHNE HACCKOMBIM 3ariaxa WM JIPYTUX CBOWCTB KOPMOBOTO
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pacTeHus, aHAJIOTUYHOE 3aredyarmieHuto (MMIpuHTUHTY). [Togo0HOE e SBICHHE BO3MOXKHO IIPH
Pa3BUTUHM OJHOTO W TOTO JK€ Mapa3uTa Ha Pa3HBIX Xo03s€BaxX. TakuM 00pa3oM, sl HACEKOMBIX
CIIOCOOHBI COXPAHATh MaMATh O KOPME Ha MPOTSHKEHHH MeTamopdo3a, XOTs y Mpeo0IiaJaromero
OOJIBITMHCTBA BUIOB OOy4YEHHE MPOMCXOIUT TOJBKO Ha Kakou-To ompencneHHon craguu (C. 5.
Pe3nuk, 1993). Ecnmu npu 5TOM cnapuBaHME HACEKOMBIX INPEHMYIIECTBEHHO NPOUCXOIUT Ha
XO3SMHE WM OKOJIO HEro MJIM )K€ BO3HHMKAIOT M3MEHEHUS B OKPACKEe M IOBEACHHH, CBS3aHHBIC C
Pa3NUYHBIM KOPMOM, TO B Ipenenax nomyisiuu auddepeHunpyrores ouonozuueckue pacwvl. Kak
MPaBUJIO, 3TU Pachl FTeHETHYECKH HE MOTHOCTHIO H30JIMPOBAHbI APYT OT ApyTa.

buonoruyeckue pacel MmoapoOHO H3y4eHBl y HWBOBOro imucroena Lochmaea capreal.
M3BeCcTHBI 1BE pachl 3TUX JKYKOB, OOMTAIOIIME B OJHUX M TeX K€ OMOTOMAxX: MBOBAs, MUTAIOIIASCS
Ha pa3HbIX BUJAxX UB, U Oepe3oBasi, MOTPeOIIsIoNIast TUCThs MMyIUCTON Oepe3bl. BHeIIHe KyKH 3THX
IBYX Pac MPaKTHYECKN Hepa3InInMbl. OTMEUEHBI JHIIb OTPEICIICHHbBIC PA3IHMYUS B UX OTHOLICHUH
k wmukpokiaumary (A.B.Muxees, A.I'.Kpecnackuit, 1980). OqHako >KyKH HBOBOW pachl HE
CIIOCOOHBI WJIM TIOYTH HE CIOCOOHBI MHUTAThCS HAa Oepe3e, B TO BpeMsl Kak 'Oepe3oBble” KYKH
OJMHAKOBO OXOTHO MHTaloTcs U Oepe3oit, u uBoil. IlpaBma, B mocienHeMm ciy4yae y JMYMHOK
MOBBIIIAETCSI CMEPTHOCTH. [Ipy CKpemmBaHMM XXYKOB 3THX IBYX pac IMOTOMCTBO CIOCOOHO C
OJIMHAKOBBIM YCIIEXOM MUTaTbcs M Oepe3ol, U uBOM. Pacuer, onHaKo, MOKa3bIBaeT, YTO TaKHE
CKpelIMBaHUsS B Tpupoae peaku — He Oomee 5% cmyugaeB (A.I.KpecnaBckuit u nap., 1981).
WurepecHo, uro y apyroro Buaa iucroenoB — Chrysochloa calcalia&schrnk.,xors n namewaercs
NPEANOYTCHUE ONPEICICHHBIMHA KYKaMH OIpENeNICHHBIX pacTeHui, muddepeHnmanus ropasuo
cnabee (B.M.Comnomarus u ap., 1976).B xakoii-To mepe 3T0 0OBICHSIECTCS TEM, YTO CIIAPHUBAHUE Y
Chrysochloanmeer MecTo He Ha KOPMOBBIX PacTEHHUSX, KaK y HBOBOT'O JINCTOE/A, 4 Ha MPOTAINHAX,
rzie coOuparoTcs BCe KYKH, HE3aBUCUMO OT KOPMOBOT'O PAaCTEeHHUsI, HA KOTOPOM OHH MUTAIUCH.

Crnennanu3upoBaHHBIE 110 PACTCHHUSAM OWOJOTMYECKHE pachl M3BECTHBI U Yy pAAa APYTHX
HaceKOMbIX. OCOOCHHO YETKO OHHM BBIPAXEHBI Yy TJEW, IAe Kaxkaas Ouojoruueckas paca
XapaKTEepHU3yeTcsi CBOMM HAOOpOM pacHBETOK. TIM ¢ TpyaoM IEpexoasT Ha HOBOE JUIS HHX
pacTeHue, 0JTHaKO MEXJly STUMU PacaMH MOTYT OBITh 00pa30BaHbI THOPHU/IBI.

Bompoc o crenuanuzanuy mapasuToOB IO OTHOLICHHIO K HMX XO35€BaM HMMeeT OoJbIloe
3HAa4YeHUE I MpakTHKH Oumomerona. Ecnam Takas crenuanuzaiiss UMEeT MEeCTO, HeoO0XO0IUMO
Pa3BOAMTH JUIS BHITYCKA HA TOJIS HE JIIOOBIX, CIIy4aiiHO Mapa3uTOB, a COBEPIICHHO ONpPEICICHHYIO
OMOJIOTUYECKYIO pacy, IPUCIIOCOOICHUIO K TaHHOMY XO035uHY. Tak, Hae3 JHUKH—HIIeeIbl KaK0T0
Buga TrichogrammacmocoOHbI 3apakaTh siilla MHOTHX XO03s€B, NMPEHUMYIIECTBCHHO Oabouek.
Knanku 6abodex 0ObIUHO HE BCTPEUAIOTCS B Macce, U B MIPUPOJIE X TPYIHO HAWTH, TeM Ooiiee, 4To
HCKJIFOUUTEIIHO Majible pa3sMepbl 3THX Hae3IHHKOB (miwHa Teaa okojio 0,5-0,7mm), a Taxke
OTHOCHUTEIJIHO CJIa00 pa3BUThIE OPTraHbl YyBCTB 3aTPYAHSAIOT MOUCK X03siuHa. Kpome Toro, muki
Pa3BUTHUS TPUXOTPAMMBI TOpa3lo KOpode, 4YeM IMKIbI pa3BUTHsA 0abouek — ee xo3seB. [losaTomy
Ype3MEPHO y3Kas CHEIHaIU3aIis TPHXOTPaMMBbI IO OTHOIIEHHUIO K OINpPENeJIEHHBIM BUAAM XO035€B
npuBena Obl ATOTO Mapa3uTa K BEIMUPAHUIO. M TeM He MeHee y TPHXOrpaMM OJHOTO U TOTO XKe
BU/Ia OOHApPY)KMBACTCS BPOXKACHHOE W Pa3lIMYHOE IMPEAIOYTeHUE omnpeneneHHbx xo3seB ([Tama
Pam,1990). B mobom citydae, OoxHAKO, KPYIHBIC Silla OXOTHEE 3apakaloTCs, YeM MEIKHE a

HanboJiee MPUBJIEKATEIbHBIMHU 11 OOJBIINHCTBA BUIOB TPUXOTPAMM OKa3bIBalOTCS siiiia 0abouek—
coBok (A.IT.Copokuna, 1987).

Ilonumopgpuszm 6 nonynayusax

HeogHopoaHocTh reHoTuna u ¢peHOTHIA 0COOCH, BXOIANIUX B TOMYJISAIINI0, UMEET OOJBIIOEe
3KOJOTNMYECKOC 3HAYCHHUC. B 3aBUCHUMOCTH OT KOHerTHBIX yCJ'IOBI/Iﬁ 60J'IBLHG IITIAaHCOB BBIXKUTH TO y
OJTHUX, TO y JPYIHX 0COO€H, KOTOpBIC 3aTeM CHOBAa BOCCTAHABIMBAIOT BCIO MOMYJISIHIO. Tak,
HampuMep KOJOPAJICKHHA >KYK CIOCOOCH OBICTpO HapaluBaTh CBOK YHCIEHHOCTh JAXE IOCIE
BO3JICHCTBUSL OYCHb HEOJIATONPHUATHBIX YCIOBHH: CIUIOIIHBIX XUMHYECKHX OOpaOOTOK WIIH
BPEMEHHOI'O0 OTCYTCTBHSI CBOETO KOPMOBOT'O pacTeHHUs, Ojaromapsi pa3HON MPOIOIKUTEILHOCTH
JManay3bl y pasHbeIx ocoOel. Jluamay3upyroiye >KyKd MOTYT HaXOUThCS B TIOYBE OT OJHOTO rojia
710 TPEX JIEeT.

87



WNuorma sTa W3MEHYMBOCTH MOXKET PETYIMPOBATHCS BHEIIHUMHU (aKTOpaMu, Kak Obl
HaMpaBJIAOIMMMUA 0cOOb MO TOMY WJIM MHOMY NYyTH pa3BUTHUs. Tak mojx BIHMSHHUEM OOJBIION
IUIOTHOCTH TONYJSUKM capan4ya Locusta migratorial. cymiecTBeHHO MEHseT CBOM OOJNHMK |
¢buznonoruo, nepexoas U3 OAUHOYHON (Da3bl B MUTPHUPYIOIIYI0. Murpupyomas capaHia 0XOTHO
o0Opa3yeT CKOIUIEHUSI — KYJIWTH JIMYMHOK W CTal MMaro, MEepeBUTAIOIINECS B IMOUCKaX KOpMma.
[TnomoBUTOCTH MUTpHpYIOIIEH capaHun B 3—4pa3a HIKE, YeM OJTMHOYHOM.

HekoTopyro aHajIoOruio ¢ MUTPUPYIOIIEH capaH4oil MpEeACTaBISIOT KpbUIaThle 0COOM TIIEH,
BO3HUKAIOIINE, B YAaCTHOCTH, MPHU BHICOKONW CKYUYEHHOCTH TJE€H Ha pPacTCHUM WU YXYyIUICHUH
nutanus. [IpaBma, KpbUiatble TJIM, HE CIOCOOHBIE K AKTUBHOMY IOJETY H3-32 CBOMX MAJbBIX
pa3sMepoB, MUTPHUPYIOT OJMHOYHO, HE 00pa3ys ckoruieHwit. [loj BiIMsSHUEM yCIOBUNA MEHSETCS
COOTHOILIEHHE JUIMHHO- U KOPOTKOKPBUIBIX 0COOEW OJHOro BHAA KJIOMOB—BOJIOMEepokK. JKapkoe u
CyX0€ JIETO CHOCOOCTBYET MOSBICHHUIO OOJBIIOrO KOJUYECTBA AIUHHOKPBUIBIX MHUTPHUPYIOIIMX
oco0eit, YTo He0OXOIMMO B CBSI3U C MACCOBBIM IEPEChIXaHUEM MEJIKHX BOJI0eMOB. KOpOTKOKpBLIBIE
&Ke 0co0u OKa3bIBatoOTCs 0oJjiee yCTOMUMBBHIMU K HEOJArompUATHBIM YCIOBUSAM U MOTYT BBITECHATH
JUTHHHOKPBLIBIX .

[Tonumopdusm MoxeT ObITh OOYCIOBJIEH M YHUCTO TEHETHUYECKUMHU NpUYMHAMH. Tak, y
nAByTOueuHOUM OOXbeil kopoBku Adalia bipunctatal. u3BecTHbI 1Be (OpPMBI: YepHAs U CBETIIO—
opamkeBas. YepHble JKyKH, IO KpalHEd Mepe, B HEKOTOPBIX reorpaduueckux paioHax,
OTJIMYAIOTCS OOJbIIEH CMEPTHOCTHIO MPHU 3MMOBKE, YTO, MMO-BUJUMOMY, CBSI3aHO C IMOBBIIIEHHON
oTHayel Terjga TPH TaKOM OKpacke. DTa CMEPTHOCTh KOMIICHCHUPYETCsS OOJIBIICH ITOJOBOM
aKTUBHOCTBIO YEPHBIX 0CO0€H, Onarojgaps 4emy B MPUPOJTHBIX TMOMYJSIUAX IOAIEPKUBACTCS
OTHOCHUTENIbHO CTa0MIIBHOE paBHOBECHE.

B npuHIune, MeaHuCTUIECKHE TeMHbBIE (DOPMBI TTOTYYaIOT aJalTUBHO MPEUMYIIECTBO, €CITU
TemHeeT "okpyxaromuid ¢oH". Tak, B MHIYCTpHAIBHBIX paiioHaX AHTJIMM 3aMETHO BO3pacTaeT
KOJIMYECTBO OKPAIICHHBIX B UYEPHBIN IIBET UM XOTs ObI O0Jiee TeMHBIX Oepe30BbIX msaeHuIl Biston
betularia L., uto cBs3piBacTCs ¢ 60JIce TEMHBIMU U JIMIICHHBIMH JIMIIIARHUKOB CTBOJIAMH JIPEBbEB
IIPY CYILIECTBEHHOM 3arpsi3HEHNHU BO31yXa.

W3MeHYnBOCTh B MOMYJSIMM MOXET OBITh M HE TaK OYEeBHAHA, HO HMEeT OoJbIIoe
MIPUCTIOCOOUTENIbHOE 3HaYeHHE. B m000# momynsuuu MOXKHO HallTh OoJjiee M MEHEe CKIIOHHBIX K
Murpanuu ocobeil. B 3aBucumMocTy OT 3amacoB MUIIM U MOTO/bI MPEUMYIIECTBEHHO BBIKHBAET Ta
WIM WHas 4acTh MOMYJISAIUU, COXpaHss ee oOmmii reHodora. Kpome Toro, B momynsuuu Bcerna
BBIZICJSIIOTCS MEHEE pPa300pUYMBBIE K MHUTAHUIO WM JPYTUM YCJIOBHSIM OCOOM M 0coOH, Oojee
CTCIUATM3UPOBAHHBIC TI0 CBOUM TOTPEOHOCTSIM U Bo3MoxHOCTSIM (A.I".KpecnaBckuii, 1987).

Wtak, BO3MOXXHOCTH BBDKMBAaHHUS TOMYJSALUU PE3KO YBEIMUMBaeTcs Onarojaps ee
TeHETHYECKOM U (PeHEeTHUECKOI HEOTHOPOTHOCTH

OcHosanue Kyjibmypsl HACEKOMbIX

OueBuAHO, UYTO KaXAas KyJlIbTypa HAceKOMBIX B Jaboparopuum wim Ha Ouodabpuke,
MTOJTHOCTBIO COOTBETCTBYET OMPEICICHUIO OMysAiuu. [Ipu OCHOBaHUH KyJIbTYpPhl HACEKOMBIX, KaK
MPaBWJIO, MBI UMEEM JIEJI0 C OTHOCUTEIILHO HEOONBITUM KOJIWYECTBOM HACEKOMBIX-OCHOBATEICH.
[TosTOMY HMCKIIOUHMTENTFHO Ba)XHO BBIOpaTh HamOOJee MOIXOJSINYIO JUIsl TOCTAaBICHHOW 3aladyu
reorpaUuECKyi0 TOMYJNSIHIO, a B MpeAeNaX STOW MOMYJISIINN HAWTH OMOJOTHYECKYI0 pacy ¢
HEOOXOIUMOM  crennanu3aiueii. BeposaTHocTh ymayHOTO BBIOOpa HMCXOAHOTO —Marepuaia
3HAYUTEILHO IIOBBIIIAETCS B HAyaje BCIBIIIEK YHMCIICHHOCTH HACEKOMBIX, €CIU TaKOBBIC MMEIOT
MECTO.

OrpaHn4eHHOCTh MCXOIHOUW BBIOOPKH HE TO3BOJISIET MCUEPNaTh BeCh reHO(OH ] MOMYISInH,
MMOATOMY JKEJIaTeJIbHO HMMETh, BO3MOJKHO, OOJIbINIE OTACIBHBIX ASKCICPUMEHTAIBHBIX THHUM,
4TOOBI BEIOpATh U3 HUX Jydnrre. OOBIYHO TaKHe JIUMHUY MPEACTABIAIOT COOOW MOTOMCTBO Hanbosee
MEePCIEKTUBHBIX MO CBOMM IPH3HAKaM CaMOK C BBEJCHHEM Ha HEKOTOPOE BpeMs WHOPHIMHTA.
OtmeTnM, 94TO UHOPUAMHT TaJIEKO HE BCET/Ia OTPUIIATEIHHO BIHSIET HAa CBOMCTBA KYIbTYPHI.
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H3zmenenusn zenogponoa nonynayuil

CoracHO U3BeCTHOMY MpaBmily Xapau—BaiiHOepra, 4acTOThl T€HOB B MOMYJISAIMA B TEUCHUE
OTIPENICJIECHHOTO0 BPEMEHHU JIOCTUTAIOT pPAaBHOBECHs M Jajiee WX COOTHOUIEHHEe B TreHodoHze
MOMYJISIIUM  OCTaeTcsl HeU3MEeHHbIM. OHAKO 3TO BO3MOXKHO JIMIIb IPH YCJIOBUH, YTO BOOOIIE
OTCYTCTBYET KaKOW—MOO OTOOp WM MUTparuu oco0el C OmpeneeHHBIMH CBOHCTBAMH, a
CKpCIMBaHUE MEKAY OCOOSMH MPOUCXOMUT ciydaitHo (abcomoTHas maHmukcus). Kpome toro,
YHUCJICHHOCTh TAKOM MOMYJSIIUU JOJKHA OBITh OECKOHEYHO O0blIoi. O4eBUIHO, YTO B MPUPOJE
3TH YCIIOBUS BBIMOJHUMBI JIMIIL B OINPEACICHHOW CTEMeHH, a 3TO O3HayaeT, YyTo TeHO(OH.
NPUPOJHOMN MOMYISIIIMKA HE MOKET OBITh a0COIIOTHO CTA0OMIIbHBIM.

I'enodona moxker oboramarscsi 3a CYET MPHUOBITHS MUTPAHTOB U3 JAPYTUX TMOMYJSIUH, a
TakXke 3a cueT Myrtanuil. KoOHIEHTpalun TeX WM MHBIX ajuleleld MOTYT MEHSTHCS B pe3yibTare
BO3JICHCTBUS BHEIIHUX YCJIOBUM, IPUBOISAIINX K THOENIH WM CHUKEHHIO TUIOJOBUTOCTH OCO0EH ¢
TEM HJIM UHBIM TEHOTHUIIOM, T.€. B pe3ynbTate otoopa. [lpaBaa, npu npekpamieHun oroopa B ciayyae
COXPAaHEHUS TeTePO3UTOTHOCTH BOCCTAHABIMBAIOTCS TMPEXHHE 4YacTOThl TreHoB. [‘eHodonz,
MOMYJSIUM MOXKET OBbITh OOCJHEH MpHU pPEryspHOM yTedKe O0JaJalomuX ONpeAeICHHBIMU
CBOMCTBAMH MUTPAHTOB.

Jpyras npuuuHa oOeaHeHus reHo(OHa CBs3aHa C TaK HAa3bIBAEMBIM Opelighom 2eHo8 TIpH
Majiol YMCIEHHOCTU MOMYJISAIMU. MeXaHu3M 3TOro SIBI€HUS TOCTATOYHO YETKO omucaH B "Kypce
o6meit saTomonorun” 0. A. 3axBatamu (1986).I1puBenemM 31ech OTPBIBOK U3 ITOM KHUTH.

"B ocHOBY KoHIENIHMH Jpeiida TeHOB IMOJO0KEHbI MPEICTABICHUS O CIYYalHOM XapakTepe
pacmpesiesieHus] YacTOT TeHOB M HETPEICTaBUTEIBHOCTH (HE MPE3EHTaTHBHOCTH) MaJIbIX BHIOOPOK.
OOpatumcs Kk OOBIYHOMY JJISI CTATUCTHKOB NpuMepy. U3 ypHsl, 3anonHerHo 50006emsmvu u 5000
YePHBIMU IIapaM (CUMBOJH3UPYIOT JIJISl HAC a/UIeId A U a), BBIHEM TOJPS/] IEPBYIO THICIYY IIapOB
1 yOeauMcsi, YTO OKOJIO MOJOBUHBI U3 HUX OyAyT OenbiMu. JlomycTuM, 4To MbI BeIHYIH 514 6empix
1 4864epHbIX MIapoOB. YBEIHUUB Kax10¢e u3 3Tux uucen B 10pa3 (pasmuoxenue — B.Y.), 3anoinaumM
BTOpYyI0 ypHY 514006enbiMu n 4860 YepHpIMU MIapaMu H, TIepeMeNIaB uX, MOBTOPUM IPOLEIYPY.
Bo3moxkHo, uro u3 1000 B3sTHIX Ha 3TOT pa3 mapoB S06 okaxyrcs yepHbIMH, a 494 GenbiMH.
MHOTOKpaTHO MOBTOPUB JAHHBIA 3KCIEPUMEHT, MOXKHO YOEAMTHCS, YTO YMCIO IIapOB PAa3HOTO
1BeTa KaXablil pa3 Oynet 6xauskum k S00.

Opnnako ecnu Mbl 3armoaHUM ypHY Toabko 100 mapamu u BeiHeM niepBbie 10, To, BO3MOXKHO,
cpenu HuUX OenbIX (MM YepHBIX) OyAeT HECKOJbKO OoJbllIe IMOJIOBHHBI, Hanpumep 6. Temepb
Bo3bMeM 60 Oenbix u 40 "epHBIX MIApOB U, MEpeMelIaB MX B ypHE, BbIHEM cHOBa mepBbie 10.
Ckopee Bcero, uncio 6embl mapoB OyneT OONbIINM M, MHOTOKPATHO MOBTOPSISL 3TY MPOLEAYPY, MbI
YBUAUM YTO YHMCIO YEPHBIX HIAPOB CTAHOBUTCS BCE MEHBIIUM M, HAKOHEN, OHH Bce OYyIyT
3aMelleHbl ToJbKO OenbiMu. HensbexHoe ciencTBue HabM0JaeMOro npu 3ToM "apeiida reHos” —
yTpaTa OJHUX U (UKCcAIUs APYruxX ajieNneid, a 3To, B CBOIO O4epelb, MPUBOIUT K COKPAIICHUIO
reTepPO3UTOTHOCTH MOMYJISALIUI U 3aTyXaHHUIO CBSI3aHHOH € 3TUM HM3MEHYMBOCTH. CKOPOCTH 3TOTO
3aTyXaHusd OpSMO MPONOPIHOHAJIbHA BEIUYMHE TMOMYJALMHU, YeM OHa MEHbIIE, TeM ObICTpee
MPOSIBIISIIOTCS BCE MOCIEACTBUS Apeiida’.

JleficTBUTENTbHO, TIpAaKTHKa pPAa3BEICHHUS HACEKOMBIX IIOKa3bIBa€T, YTO Jpeiid) TeHOB
CTaHOBHTCS 3aMETHBIM JIMIIb NPH UCXOAHOH uncieHHocTH nonyisinuu MeHee 100o0co6eii. Ecnu ke
HcxoaHas ynciaeHHocTh 6onee 500, apeiiom reHoB MOKHO MpeHeOpeUb.

OueBuAHO, YTO MPH KYJITUBHPOBAHUU HACEKOMBIX BO MHOTHX CIy4as MOKHO OOHApYXHUTb
npelid reHOB M COOTBETCTBYIOIIEE YMEHbIIEHUE reTepo3UroTHOCTH. COXpaHATh reTepO3UrOTHOCTD
[0 TeHaM, HE UMEIOIIMM CYIIECTBEHHOI'O 3HAYCHUs JJIi HEOOXOIUMBIX CBOMCTB KYJIBTYpHI, U TEM
caMbIM NPEeAO0TBpAIlaTh €€ BO3MOXHOE BHIPOXKACHHE MOXKHO, cOUeTas MHOPUIMHT C ayTOpUIUHTOM
(nepoacTBeHHBIM criapuBaHueM). OIHAKO 3TO 1IEIECO00pa3HO JIUIIb B TOM CIIydae, €ClId TeTePO3UC
CBSI3aH CO CBEPXJOMHMHHUPOBAHHEM [0 TI'€HaM, BIHUAIOIIMX Ha mpucrnocodieHHocTh. Ecnm ke
uHOpenHas nenpeccus OOyCIOBJIEHAa TEM, YTO BpPEOHBIC PELECCUBHBIE MYTAllUU CTAHOBSTCS
TOMO3UTOTHBIMH, MaKCUMaJIbHBIN d()QPEKT TOCTUTACTCS OTOOPOM HAMITYUIIUX WHOPETHBIX JTUHUHU.
Bo MHoOrux sxe cimyvasx npeiid reHoB BOOOIE HE MPOSBISAETCS, TaK KaK €My IIPOTHBOCTOUT OTOOP
0 aJaNTUBHBIM MTPU3HAKAM.
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[TomuepkHeM, 4TO Ipeii) TEHOB MOXKET UMETh MECTO W B MPHUPOJE IMPH CYIICCTBEHHOM
COKpAIICHUHM YHCICHHOCTH TOMYJSAIUNA IO JIFOOBIM TPHYWHAM: OT HEOJAronmpUsATHOW TIOTOJIbI,
AMU300TUH, TPUMEHEHHUS WHCEKTHUIMAOB, WM JIOOBIX JPYTUX 3allUTHBIX MEPOIPHUSITHIA.
Bozpoxnaromasicst mocine Takux BO3JAEHCTBUN MOMYJISALMS UMEET YK€ HECKOJIbKO MHOW TeHO(OH,
MpUYeM HU3MEHEHUS MOMYIISIUN HAMPABISIFOTCS 0TOOPOM B CTOPOHY HAaMOOJNbIIEH YCTOWYMBOCTH K
3TUM HEOJArONMpHsATHBIM BO3JICHCTBUAM. AHAJIOTHYHAs MOTepss OoraTtcTBa reHO(OHIA, BHI3BAHHAS
nperioM TEHOB, UMEET MECTO B MPHUPOJE MPH 3aCEICHUU HOBOW TEPPUTOPUU HE3HAUUTEIHHBIM
KOJIMYECTBOM MUTPAHTOB. OHAKO €CJIM OTOK MHUTPAHTOB MPOJIO0JDKACTCS, TPOUCXOTUT BCTPEUHOE
oborarnienne reHoGoHIa

Jlpyrast mprdrHa BBIPOKICHUS JIAOOPATOPHOU KYJIBTYPhI — 3TO JIA0OpATOPHBIC YCIOBHS, KaK
MpaBWwIoO, OOECMEYMBAIONINE COXPAHCHWE ©  Pa3MHOKEHHE  OCIa0JIeHHBIX ocobed ¢
HEOJIarONPHUATHBIM T€HOTHUIIOM, KOTOPhIE HEMHHYEMO IMOTHOIM Obl B mpupojae. boiee Toro, atu
ocialieHHble 0COOM TMOTYyYaloT MPEUMYIIECTBO B Pa3sMHOKEHUHU, TaK KaKk OHM OOBIYHO MEHee
arpecCHBHBI W JIYYIIE TEPEHOCAT BBICOKYIO ILIOTHOCTH IOMYJISAIUH, KOTOpas B Jjaboparopuu
00BIYHO HA HECKOJIBKO MOPSIKOB BHIIIIE, YeM B IPUPOJIE,

Tem He MEHee U3BECTHO MHOTO CJIy4aeB, KOTJIa JlabopaTopHas KyJabTypa CTa0WIH3UPYETCS U
MOJXKET CYIIECTBOBATh HA MPOTSHKEHUW HEOMPEACNICHHOr0 YMCia MoKoyieHui. Kak Mbl oTMeuanu
BBIIIIE, 3/ICCh MHOTO€ 3aBUCHT OT TOT'0, HACKOJIBKO yJIa4yHO B3ST MCXOIHBIN Marepuasl. Bo MHOrmx
Ke CiIydasx mocie 3—4 MOKOJIEHUH KyJIbTypa HACEKOMBIX MOTHOAET W MPUXOIUTCS OpaTh HOBBIMA
MaTepual.

Honmeuuu HACEKOMbIX npU CMEHE Kopma

B mnpupose uHOrna BO3HUKAaeT HEOOXOAMMOCTb 3aMEHbl OJHOro Kopma Apyrum. Tak,
CIy4ailHO yHaBIME C OJbXHM Ha 3eMIIt0 JMUMHKH Jucroena Chrysomela aeneh. ne Bcerna moryr
BEPHYTHCS Ha3aJ B KPOHY M 4YacTO 3aKaHYMBAIOT CBOE PA3BUTHE, NMUTAsACh KpanuBou. OmHako
B3pPOCJIBIE )KYKH, IO—BUAMMOMY, HUKOI'/Ia HE OTKJIQABIBAIOT SAllla HA KpaluBY.

IlonoGHast 3amaya BO3HMKAET TIpU IIONAJAHUM HACEKOMOIO B HOBBIM s HEro
reorpaduueckuil paiioH ¢ uHOH (uopoii. MHOrIa mpy BBEAEHUH HOBBIX CEIbCKOXO3SHCTBEHHBIX
pacTeHuil MEeCTHbIE HACEKOMBbIE OCBAaMBAIOT HEOOBIYHBIM ISl HUX KOPM, KOTOPBIN B psAle CIydaeB
OKa3bIBaeTCst Oosiee OIaronpUsATHBIM YeM MUCXOIHBIN (HampuMep, Mepexoa KOJOpaJCcKoro Kyka Ha
KyJBTYpHBIE COpPTa KapToders, Kona—uepenaniky Ha MOJUIUIONIHBIE COPTa MIICHHUIIBI).

B onpbitax [.X.IllanomnukoBa (1966) Tom mnpu nepexoge Ha HOBBIE W HCXOIHO
MaJIONIPUTO/IHBIE JIs1 HUX PAaCTeHHUs 3a 8 NOKOJIEHUH MOJHOCTIO aJallTUPOBAINCH K HUM. DTH TIIH
OKa3bIBATMCh HECTIOCOOHBIMHU CKPEIUBATHCA C UCXOTHONH KOHTPOJIBHOMN JIMHUEH, a TAK)KE MUTAThCS
Ha MCXOMHOM pacTeHuu. [lomoOHBINM Tpolece aganTaluu TIeH K HOBOMY PAaCTEHHUIO IMOJIPOOHO
orucan E.C.CmupHoBbiM (1961),k0TOpbIit HaOM0Aa "BOTHOOOpa3HbIE" N3MEHEHUS! IPU3HAKOB OT
MOKOJIEHNsI K TIOKOJIEHHIO, 3aTyXalollMe I0cCie MOJHOM ajanTanud U BBIXOAA J1a0OpaTOpHOH
MOMYJISILIMY Ha HOBBIN YPOBEHb.

Yame Bcero, OAHAKO, NPU INHUTAHUU HOBBIM KOPMOM CHIJKAIOTCS JKH3HEAEATEIBHOCTH H
IJIOJOBUTOCTh HACEKOMBIX, IIPOUCXOJUT YMEHBIIEHUE UX pa3MepoB. B uacTHocTH, Takas KapTHHA
IIPOSABIIACTCS. BO MHOTHX CIy4asX IIPH HCIOJIb30BaHUU HCKYCCTBEHHBIX IIMTATENBbHBIX CPEJ
(A.3.3nm0tuH, 1989).

Tpuxorpamma B mpupojie MPEUMYIIECTBEHHO 3apaxkaeT siia 6abouek coBok. B psime ctpan
(Poccus, Ykpauna, CIIA) B xauecTBe J1aOOpaTOPHOTO XO3SMHA UCIIOJIB3YIOT 3€PHOBYIO MOJb —
BHJ, C KOTOPBIM TPHUXOIPaMMa HHUKOIO HE BCTpeYaeTcs B NIpupoje. B mpuHmmie, Tpuxorpamma
MOKET Pa3BUBATbCA HA 3TOM XO34MHE CKOJIb YrOJHOE uucio nokoneHuil. IlpaBna, HauuHas c
HIEPBOTO MOKOJICHUSI Ha CUTOTPOTre, pa3Mepbl TPUXOTPaMMBbl YMEHBIIAOTCS (MO—BHIMMOMY, H3-32
MaJIbIX Pa3MEpOB 3TOTO XO3SIMHA), HO JTAJIBIIIE OCTAIOTCS CTA0MIbHBIMH.

OpnHako, Takas TpUXOTrpaMMa IMPUTOAHA JAJs BBITYCKAa B II0J€ TOJBKO HE Ooyiee yeM Ha
NPOTSDKEHUM TEPBBIX TPEX IOKOJICHUH, nanee ke 3(PQEeKTUBHOCTH 3TOro 3HTOMOGAra pe3Ko
cHWKaeTcsa. HaOmroneHus nmokasplBaroT, 4TO C MEPBOIO U JI0 YETBEPTOrO MOKOJEHUS MPOUCXOAUT
pe3Koe CHIDKEHHE CIHOCOOHOCTM TPUXOTpaMMBbl K NpPbDKKaM M mosieTy. Haumnas ¢ msToro
MIOKOJIEHUsI HAa CUTOTPOre 3TH CHOCOOBI MEPEABMKEHHUS MOXHO HAOJIOJaTh TOJIBKO IPU OYEHb
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BBICOKOH OCBEIICHHOCTH M BBICOKOW TemriepaType. OOpaTHBIH MepeBoJi TPUXOTPaMMbI C CHTOTPOTH
Ha ©CTECTBEHHOI'O XO3sfMHA — KalyCTHYIO COBKY B TIEPBOM € MOKOJCHHU BOCCTAHABJIHBACT
CMOCOOHOCTh TEPEIBUTATHCA TPbDKKAMU. [Ipu BBIpANIMBAHMKM HA CHTOTPOIE TAKXKE MPOIaiacT
CTIIOCOOHOCTh CAMOK PEarupoBaTh Ha KAUPOMOHbI — BEIIECTBA, COXPAHSIONINE 3allaX eCTECTBEHHOTO
XO03s5MHA Ha €ro KJIJKE SUIl U TOOJIM30CTH OT Hee, KOTOPBIE MOMOTAIOT HAC3ITHUKY OOHAPYKUTH ITY
knaaky (JI.M.Canmanosa u ap.,1992).

Ckopee Bcero, Takue U3MEHEHHMS CBA3aHbI He ¢ oTOOpoM ocoOeil, Hauboee
MIPUCTIOCOOJIEHHBIX K HOBOMY XO3SIMHY, @ C TaK Ha3bIBAEMBIMH OIUMENbHbIMU MOOUDUKAYUIMU.
MexaHu3M 3TOro SBICHHS 37I6Ch MOXKET 3aKIII0YaThCS B TOCTCIICHHOM OOCTHCHUU MUTATEILHBIMH
BEIIECTBAMH SHUII, OTKJIAIbIBAEMBIX CAMKaMHU sIIee/1a OCIIeI0BATEIbHBIX TOKOJICHUH.

2. XAPAKTEP PASMEHIEHUSA HACEKOMBIX HA MECTHOCTH

Pa3menienune ocobeli 0HOTO BHAA MOXKET OBITH TPEX THIIOB. paBHOMEpPHOE, CIy4yallHOE U
arperupoBanHoe (puc.20). DTH TUIBI pa3MENICHUsS IUIABHO MEPEXOIST U3 OJHOTO B JIPYroMl u
YETKOW TpaHHUIbl MEXITy HUMH HeT. OYeBHIHO, YTO, C OJHOW CTOPOHBI, pa3MENICHHUE MOXKET
OMPENENAThCA  CTENEHBI0  OJIHOPOJHOCTH  3aCENseMOro  y4yacTKa IO MHUKPOKIMMATy U
PaCTUTENBHOCTH, C JIPYrol — OBITh CBS3aHO C OTPAHWYEHHOCTHIO MHIIEBBIX PECYpCOB, a TaKkKe
B3aMMOJICHCTBUSMU MEXAY OCOOSMH. XapaKTepUCTUKA pa3MEIICHUs MOIMYJISIMA Ha MECTHOCTH —
BOKHEWINIAsE CTOPOHA DKOJIOTHU W TOBEIEHUsS H3ydaemoro Buja. Kpome toro, 6e3 3HaHMs THMA
pa3MenieHusi 0cobeld HEBO3MOXXEH TOYHBIM y4eT YHCICHHOCTH HACEKOMOTO — XapaKTEPHUCTUKH
TTOMYJISIIMK, UMEIOITIEH O0JIBIIOe MTPAKTUIECKOE 3HAUCHHE.

[Ipu u3ydyeHun pa3MemieHus HACEKOMBIX Ha MECTHOCTH CJEAYET YYUTHIBaTh, UTO XapakKTep
pa3MeIIeHUs] HaCEKOMBIX 3aBUCHT HE TOJBKO OT BHJA, HO M OT INIOTHOCTH €r0 TOIMYJISIIUH.
Hamnpumep, manbie Mmy4nbie xpymmaku Tribolium confusunDuv. npu Maoii miioTHOCTH 00pa3yroT
CKOIUICHHS B cyOcTpare (arpermpoBaHHOE pa3MEIICHHE), C YBEIMYECHHEM IUIOTHOCTH OHHU
pa3MemniarTcs B cyOcTpaTe CIIy4ailHO W, HAKOHEI, MPU BBICOKOW IUIOTHOCTH WX pa3MEUICHHE
CTAHOBUTCSI PABHOMEPHBIM.

Kak mpaBuiio, pa3menieHue HACEKOMBIX Ha MECTHOCTH HE MOXET OBITh OMpPEIeIeHO
BU3yaJIbHO. J[J1s1 3TOr0 OepyT MOYBEHHBIE MPOOBI, MPOU3BOIAT yUET Ha OTJACIBHBIX PACTCHUSIX WITH
OTJIETIbHBIX BETKax JepeBbeB. OJIHAKO pe3yJbTaT ONPEAEICHUS TUIIA Pa3MEIICHUSI MOXKET 3aBUCETh
oT pasmepa mpoObl. [Ipu HeygauHO BBIOPAHHBIX CIIMIIKOM OOJBITUX WM CIHIIKOM MaJeHbKHX
pa3Mepax mpood arperupoBaHHOE pa3MEIICHIE MOXKET OBITh IPUHSTO 32 CIIydaifHOE.
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Puc.20. OcHoBHBIE THIBI pa3MelieHusi ocoOel: | — paBHOMEpHOe WM peryispHoe, 2 — ciy4aiiHoe, 3 —

arperupoBanHoe wiy mstHucToe (mo A.B.Cmyposy, 1975)

OpHUEHTUPOBOYHO XapakTep pa3MEIIEHUsS MOXKET OBITh ompeaeneH Mo Kod(PUIIUEeHTY
Bapualuy 4nciia ocobeii B mpobdax 52/ m,rme 62— aucnepcus, a M — apudMeTHIecKoe cpeHee.
Ecmu »stotT KOBq)(bI/II_[I/ICHT MCHBUIC CAWHUIBI, PASMCHICHUC MOXKCT CUYUTATLCA PABHOMCPHBIM,
npumMepHo paBen eaunuiie (0,8— 1,2) —emyuaiiHpiM, eciii O0JIbIIE — pa3MEIEHUE arperipOBaHHOE.
bonee TouHBI pe3ynbTaT MOXKET JaTh CPaBHEHUE TEOPETUYECKOTO psia, COOTBETCTBYIOIIETO
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ONPEACICHHOMY THUILYy CTaTUCTUYECKOTO PACIPENENICHHS, U 3MIUPUYECKOrO, IMOIYYEHHOIO IpHU
nozcuere ocodei B Mpodax ¢ MOMOIIBIO CTATHCTHYECKOTO KpuTepus )~ . I[Ipu 3TOM KenaTelbHo,
9yTOOBl MOAOOpaHHOE TAaKUM O00pa3oM TEOPETUYECKOE CTATUCTUYECKOE pacHpelesieHne HMEo
OTIpeIeTICHHBIA OMOTOTUIECKHI CMBICIT.

Patmomepuoe pasmeuienue

Takoe pa3menieHne BCTpedyaeTcs PEIKO, TaK KaK BO3MOXHO JIMIIL B OTHOCHUTEIBHO
oJIHOpoAHOM cpefie. OHO 0OBIYHO BBI3BAHO PE3KO KOHKYPEHTHBIMH OTHOILIEHUSIMU MEXYy 0COOSIMH,
UX B3aUMHBIM "OTTaJKUBaHWEM' W HauOoJiee BEPOSITHO Y HACEKOMBIX C YETKO BbIpaxkeHHOH K-
CTpaTeruew, T.e. TaKUX HACEKOMBIX, KOTOPBIE KECTKO MPUBSA3AHbI K ONpeAeIeHHOMY OHUOIICHO3Y U
BO3MOXHOCTH WX Pa3MHOXCHHSI OTPaHUYCHBI. TakK, OTHOCUTEILHO PABHOMEPHO pacHpeesiCHBI
HEKOTOPBIC XHUINHBIC HACEKOMBIC, aKTUBHO OOEperaroiine CBO TEPPUTOPHIO (CTPEKO3bI, KTHIPH).
PaBHOMEepHOE pa3MeleHHe MOXKET MPOSBUTHCS TAKXKE W MPH OYEHb OOJNBINONH IJIOTHOCTH
HACEJIEHHUs, KOTJla OTCYTCTBYET WJIM PE3KO MOJaBJI€Ha BO3MOXKHOCTb 3MUTPUPOBATh, HAIIPUMED, B
nmabopaTtopHbIX KynbTypax. OmHAKO Takoe pa3MeleHHe BO3HUKAET TOJLKO B TOM cliydae, €CiH
MEXaHMUYECKOE pa3/ipakeHue, 3amax Uiu BUJ JIPYrod 0coOM OTTAJIKUBAIOT UX JApYr oT apyra. Kak
MBI OTMEYAJIM BBIIIE, MMEHHO TaK paclpeiesieHbl B CyOCTpaTe TNYMHKH MajJoro My9HOTO XpyIaKa
npy OOJIBLION TIOTHOCTH MOIYJISIIIUHU.

[Tpu paBHOMEPHOM pa3MENIEHUHU Kakaasi 0COOb 3aHMMAET MPUMEPHO OJUHAKOBYIO TIIOIIA/Ib.
Torma, ecnmu pa3mepsl MPOOBI 3HAYUTEIBHO OOJBINE, YEM 3Ta IUIOMAAb, KOJUYECTBO OCOOEH B
npobax OyJeT MPUMEPHO TOCTOSTHHBIM U OJU3KUM K apu(METUIECKON CpeTHEH:

—_ S

r.2

rae S4uonians npoOsl, a r-cpeaHee paccTossHUuEe Mexay ocodsmu. UTak, B ciaydae paBHOMEPHOTO
pa3MeIIeHs] AUCIEPCHs MEXIy MpoOaMH OTHOCHTENBHO Maja M, COOTBETCTBEHHO, OTHOIICHHUE

&%/ Bcerja MEHbIIE eIUHHIIBI.

[Ipu pasmepe xe mpoO MEHBIIE CPeAHEH IIIONIAIN, 3aHUMAaeMON 0COOBIO, aHAIN3 TTOKAKET
CllydaifHOE pacrpeneneHue, cooTrBercTBytomee ¢dopmyne IlyaccoHa, KOTOpoe OMHCaHO B
CIIETYIOILEM pa3jere.

PaBHOMepHOE pa3MeleHHe Ha MECTHOCTH XOpOIIO OMHUCBIBACTCS TEOPETUUYECKUM
ounomuanbHbIM pacnpeneienue (A.B.Cmypos, JI.B.Ilomumyk, 1989). Buomorndeckuii CMbICIT
OMHOMHUATBHOTO PacIpeeTIeHUS 37eCh Oy/IeT 3aKI0YaThC B CIEAYIOIEM.

[Ipenmonoxum, 4TO MUHUMAalIbHAs TEPPUTOPUSA, 3aHMMaemas OJHOM o0coOblo, paBHa S.
EcTecTBeHHO, 4TO MO TeM WJIM MHBIM MPUYHHAM MEXY 0COOSIMHU, CKOpEe BCEro, OyayT HE3aHSThIC
MecTa — "mycteie” mpocTpaHcTBa. [IpencraBum cebde, 4To Kakaas mpoOa 3axBaThIBaeT IUIOMAIL S,
paBHYIO S, W TpaHUIBl KaXJO0H TPOoOBI TOYHO COBMAJAIOT C TpPaHULAMH TEPPUTOPHH,
puHaUIeKamuX ocoosM. Torga dacte mpod OyaeT coiepkarh MO OJHOW 0coOM, a 4acTh MpoOd
Oyner mycteiMu. Hampumep, eciu 3aHsTa MOJOBHHA TEPPUTOPUH, TO HauOoJee BEPOATHO, YTO B
MOJIOBHHE HAIIUX MpoO OyneT mo ogHOM ocoOu, a B MOJOBUHE MPOO HE OyaeT HU OaHOM ocoou. B
o0IIem ke cliydae, eciii BEpOATHOCTh TOTO, YTO TEPPUTOPHS 3aHATA, paBHA P, a HE 3aHATa — (,THe
p + g = 1,r0 oTHOIIEHNE YKCIIa TPOO ¢ OJHONU OCOOBIO K YUCITY ITyCTHIX PaBHO P : .

YBenuuuM 1omaab mpoosl BaBoe. Toraa 4ucio moTeHIMAIBHBIX MECT B Mpo0e OyIeT paBHO
Sls = 2.

Torna BO3MOXHBI CIEIYIONIUE TPU CUTYAIMH TPU B3SITUU MPOOBI: WK B ipobe 2 ocodu, uiu
B npo6e 1 ocobp, mau mpoba mycta. BeposSsTHOCTh KaKIOW M3 ATUX CHUTYallMH OIPEACISIeTCs
KO3 PHULIHUEHT ypaBHEHHUS

(Pp+0q) =p®> +2pg+d, e 1:2:1.

Tenepb paccMOTpUM Ciydail, KOTJla U3 Ka)XXIbIX YETBIPEX TEPPUTOPUM OJHA 3aHATA, a TPU
CBOOOIHBI, T.e. BepostHoctd P = 1/4, q = 3/4.Torma, ecnu S=2S,T0 1o 1Be 0cOOM OyayT B
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— | =-— OT Bcero KoJanyecrna npoo, 110 OIHOMH B 2 = —, a IOJTHOCTBIO OYVAYT IYCTHIMU - B
(4) 16 P 44 16 yTy

3} 9 .

Z = E T.€. X COOTHOIIICHHE OyJeT BhIpakeHo unciamu 1:6:9.

Kak mnpaBuimo, miomaap npoObl CYIIECTBEHHO MPEBBINIACT IUIOMAAb TEPPUTOPUH,
3aHMMaeMOil OJHON o0coObto. Ecnmm cooTHOmIeHME H3THUX IUIoOHmaAed N, TO SMIHPUYECKOE
pacmpeesneHue OyaeT COOTBETCTBOBATh MMOCIICI0BATEIbHBIM WICHAM pa3BepHYTOro ypaBHeHus (P +

q)", T.e. OuHOMHAIBHOTO pactpeaenenus (Ounom HeroToHa).

Cnyuaiinoe pasmeuienue

Takoe pa3menieHre BO3HUKAET B TOM CiIydae, €Clid cpefa Oojiee WM MeHee paBHOMEpHA U
0cOOM HE WUCHBITHIBAIOT HU MPUTSDKEHUS JApPYr K JpPYyry, HH OTTajKkuBaHusA. VIMEHHO Tak
pacmpesieNieHbl B MyKe TIPU CPAaBHUTEIHHO HEOOIBIION TUIOTHOCTH MOMYJIISIIUN JTHYUHKA OOJBIIOTO
My4dHOro xpyimaka Tenebrio molitorL., a Takxe TUYHHKK KYKOB—CTa()UIMHU HA MMOBEPXHOCTH
MTOYBHI.

OcraHoBuUMCSl Jajiee Ha MOJICTMPOBAHUMU CIYyYalHOTO pa3MenleHus. bHUHOMHaIbHOE
pacripesieieHue, pacCMOTPEHHOE B IIPEABLAYILEM pa3jiene, IpeaycMaTpiuBaeT JOCTaTOYHO BBICOKYIO
IUIOTHOCTh MOMYJSIIMK, KOTJa YHUCIO HE3aHATHIX TEPPUTOPHIM OTHOCUTENbHO Mano. Ecnu ke
u3y4daeMbiii 00beKT peiok (P — 0) u pacmpeseneH Mo MOTEHIMATbHBIM TEPPUTOPHSIM CIydaiHbIM
0o0pa3oM, a caMO YHCJIO 3THUX TEPPUTOPHUI Belnuko (N — ), To OMHOMHAIBHOE pACIpEICc/ICHUE
MEPEXOJANT B pachlpeaeieHne peakux coObituii  (pactpenenenue Ilyaccona). Ilpu sToMm
BEPOSITHOCTh OOHApy)KEHUS B MpoOE TOr0 WM MHOTO KOJMYECTBA HACEKOMBIX OYAET 3aBUCETH
TOJIBKO OT pa3Mepa mpoOkl, HO HE OT TOTO, T/Ie UMEHHO 3Ta Mpoba B3sTa.

Cornacno ¢opmyne Ilyaccona, oxxunaemoe 4uciao npod N, ¢ KOJIUYECTBOM 0COOEH X paBHO:

A X
n, =" Ne”
x!
rae N — of1iee KOIMYECTBO BCEX B3ATHIX MPOO, M — cpemHee 4ucio ocobeld Ha oaHy mpoldy, e —
OCHOBaHHE HaTypainbHbIX Jorapudpmos (e [ 2,71828) x!— ukc—pakropuan — npousBeaeHue psaa
HaTypaJbHBIX yKcen, Hanpumep 3! = 1-2-3.

B cnyuae pacnpenenenust Ilyaccona aucnepcuss u apudmMerudeckas CpelnHsis MPUMEPHO
paBHBI, T.C. 5% /m 01

Ecnu ke BEepOATHOCTh HAXOXACHUS OOBEKTa OCTATOYHO BBICOKA, TO YIOMSHYTOE BBIIIE
OMHOMHUAIBHOE paclpe/elieHne MPeBpallaeTcss B IIMPOKO M3BECTHOE U3 CTATHUCTUKH HOPMaJbHOE
pacnpenenenue (pacnpenenenue [aycca). B mepexomHbIX —cioydasx MaKCUMYM —KPHBOIA
pacrmpeziesieHusi OOBIYHO CMEIIEH B CTOPOHY MEHBIIUX 3HAYEHHH Mpu3Haka (BJICBO), TaKk Kak
OTHOCHTEJIBHO BEJIMKO YHCJIO MPOO ¢ HEOOIBIIMM KolmuecTBOM ocobeit (puc.21). [Ipu manbix xe
nmpobax MaKCUMyM KpUBO# pacnpezencHus cmemaercs Ha O (r.e. OOIBIIMHCTBO MPOO — MyCThIE) U
OT KPUBOHM OCTAETCs TOJBKO HUCXOAIIASI BETBb.

Azpezupoeannoe pazmeuienue

Pasmemienne sroro tuma HauOonee OOBIYHO B mpupoje. Hacexomple CKaruMBarOTCS Ha
y4YacTKax, TAe U1 HUX OCOOCHHO OJIaronpHsTeH MUKPOKIIMMAT, UMEIOTCS MX KOPMOBBIC PACTCHHSI
WM xKepTBbl. Kpome Toro, MHOTHE HaceKOMbIEe MPUBJIEKAIOT IPYr Apyra Onarojaps HaJTUYMIO TakK
Ha3bIBaEMBIX arperanuoHHbix GepomonoB (M.bapone, 1978).Crenens arperupoBaHHOCTH MOXKET
3aBHCETh OT MOTOJbI, CE30HAa M BPEMEHU CYTOK. Hacekomble B MaJIOAaKTHBHOM COCTOSTHUM YaIle
00pa3yIOT CKOIUICHHSI B OJIAarOMPHUSTHBIX LIS TIepeKUBaHMsI MecTax. [locnennee B mepBylo ouepennb
OTHOCHUTCA K XUIITHBIM HACCKOMBIM.
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Puc.21.TlyacconoBckoe pacnpeenenue BeposaTHoctd (o A.A. Ilaposy, 1984)

ATrperupoBaHHOE MPOCTPAHCTBEHHOE pPa3MEIICHHE 0CO0ei MOKET OBITh PAa3JIMYHBIX THUIIOB, &
UMEHHO: TPYIIIBI MOTYT OBITh CXOAHBIMH WJIM PA3IMYHBIMH TI0 YUCIIEHHOCTH, pa3MelIeHne 0coden
B IIpe/ieax IPyNIbl ABIAETCS WIN ClIydallHbIM, WM paBHOMEpHBIM. KpoMe Toro, B psae ciydaes
TPYNIIBI  MOTYT OOBEOUHITHCS B CKOIUIGHUs Tpymi. COOTBETCTBEHHO, O3TH pPa3MEUICHHUS
OIMUCBIBAIOTCA Ppa3JIMYHBIMU TCOPCTUUCCKHUMU KPUBBIMU. B JIIO6OM cjIydac, OOHAaKO, 3J1€Chb
KOd(pPUIMEHT AUCTIEPCHH BCETIa OOJIBIIE €AMHUITBI.

OpvH M3 KOHKPETHBIX IPUMEPOB arperupoOBAaHHOIO Pa3MEIICHUs AA0T JUYUHKH KOMapOB—
JOJITOHOKEK, oOuTaromue B mouBe. OHU CKarMBaroTCs rpynmamu npuMepHo mo 30 ocobeii. Ha

KOKIyI0 0CO0b MPpUXOauTCs mo 1—-2 cM?, a Ha 1 M? MOHO HaiiTh 0koso 10 TaKUX CKOIUICHHIA.
OTtnenbHBIE 0COOM MOTYT OKa3bIBaThCS M B POCTPAHCTBE MEXKIY TPYIIIIAMU.

Kak yxe oTrMmeyanoch BbIII€, YPOBEHb arperupoBAHHOCTH MOMYJISIIMM HACEKOMBIX MOXXHO
OTIPEACTUTh IABYMs MYTSAMH, JHOO C TOMOIIBIO HWHIEKCOB arperupoBAaHHOCTH, MOKA3BIBAIOIINX
CTETIeHb HEPaBHOMEPHOCTH pPa3MeIleHus, MO0 MPOBEPKOl COOTBETCTBUS JAHHOTO pa3MELECHUS
OTIpPEACTICHHOMY TEOPETUYECKOMY pACIpPEACNIECHUI0, YTO, KOHEYHO, SIBISETCS OoJiee TOYHBIM
OTIHCaHUEM.

OpHako TMPUMEHEHHWE TOTO WM JPYroro crocoba OyaeT KOPPEeKTHBIM TOJIBKO TMOCIe
MpeBAPUTENILHOTO aHanmMu3a pa3MmelleHus. Jlemo B TOM, YTO TMOJy4YeHHass HaMH KapTHHA
pacmpesieNieHus MOXKET CYIIECTBEHHO 3aBHCETh OT pa3Mepa MpoObl, B YaCTHOCTH, OT TOTO, MEHBIIIE
uu OOJIBITIE OHA, YeM CPETHUN pa3Mep CKOIIJICHUH.

Jlns mpoBepkH IielecooOpa3HO B3AThH CepuHM MPOO Pa3HOrO pa3Mepa, Hampumep, Npu
yccneIoBaHuy noyBeHHoi daynsl 40 mpo6 no 0,25m?, 20 mpo6 mo 0,5M° u 10 npo6 mo 1 m?
(A.B.Cmypos, 1975)./lns Kaxa0i W3 cepuii HEOOXOAUMO OIMPEACIHTh CpeaHeapu(YMETHUECKYIO

BeIMUMHY cO0pa JaHHBIX HACEKOMBIX Ha ofHy 1poby (M) u aucnepcuto (& 2).

[To Buay 3aBUCMMOCTH TUCHIEPCUU OT CpPEeIHEN MOKHO BbIOpATh MHAECKC arperupoOBaHHOCTH U
TEOPETUYECKOE pacIpelielieHue JIsi ONHMCAaHUs pPa3MELICHHs HAaceKOMbIX. B omHOM ciydae
ko3 dunreHT aucrnepcun (UCIepcHs, aeleHHas Ha cpeaHeapuMETHUCCKYI0) He OyIeT 3aBUCETh
OT CpeiHeH, T.e. OyJeT MOYTH OJHOM W TOHM K€ BENTMYMHOM, HE3aBUCHMO OT pa3mepa MpoObl, B
APYroM jke — OyJaeT cHavasia JIMHEHHO BO3pacTaTh C yBEJIMYCHHEM cpenHel (pa3mepa mpoObi),
OTXOJisl OT €JMHUIBI Ha OcH opauHar (puc.22). [Ipu moctikeHun mpoOol BETHMYMHBI CKOTUICHHS
HaceKOMBIX Ha Tpaduike MMeEeT MECTO TOYKa IMepernda KpuBOM M jJajiee ¢ YBEIUYCHHUEM IPOOBI
KOA((QUIIMEHT TUCTIEPCHH TTOYTH HE MEHSETCHS.

B nmepBom ciyyae B KayecTBe MHJEKCA arperdupoOBaHHOCTH MOXHO BBIOpaTh caM
ko3 punmeHT aucnepcun. TeopeTuyeckre pacrpeieneHus, COOTBETCTBYIONIUE JaHHOMY CIy4aro —
pacrpenenenust Heiimana (J.Neyman, 1939 Tomac (M.Thomas, 1949)Dtu pacnpeneincHus
UMEIOT MECTO, KOT/Ia pa3Mep MpoObl 3HAYUTEILHO OOJIbIIe CKOTUICHHSI HACEKOMBIX. B 001IeM Ttakue
Cllydad peAKH B DHTOMOJIOTHUYECKOM TIpaKTHUKE W Mbl He OyJeM 3lech Jajnee Ha HHX
OCTaHaBINBATHCS.

I'opasno yamie kodpuimeHT aucrnepcun BO3pacTaeT ¢ yBeIMUEHUEM IPOOHI, T.€. CKOTIICHUS
BEIMKH II0 CPaBHEHMIO C IUIOIIAJAbIO, OXBaThlBaeMoW mpobOoil. B sTtoMm ciydae HeoOXoaumo
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UCIIOJIb30BATh MHBIC, YeM KOA(PQHUIMEHT IUCIEPCHU, MHICKCHI arperupoBaHHOCTH. [lepeuncinm
HEKOTOPBIC U3 HUX.

JI.P.Teiinop (L.R.Taylor, 1961)}a ocHOBaHMM U3y4YEHUS Pa3MEIICHUsI HA MECTHOCTH MHOTHX
BUJIOB HACEKOMBIX MPEJIOKUIT CICIYIONIYIO SMITUPUIECKYIO hopmyIty:

57 -~ d* =am"
=am .
£ A
m
7
2 fTyaccona -

Puc.22. 3aBucuMocTh K03 uIineHTa TUCIEPCHH OT
4 5 cpenHed Il psAga  peaibHBIX  pa3MElIeHUH,
ONHCBIBAEMBIX  PA3IUYHBIMH  TEOPCTUYCCKHMU
pacupenenenusmu: A — Heiimana u Tomac; b —
OTPUIIATCIIEHBIM OMHOMHATBHBIM u
TpexXmapaMeTpuyecKkuM; B — THUIOTETHYECKHM
pEabHBIM TIPU HETPEPHIBHOM YBEIIMYCHHUU pa3Mepa
— MpoObl M COOTBETCTBEHHOM YBEIHUYEHHH CPEIHEH.
Ayaccona KBagpaTaMu pa3HOTO pa3Mmepa IOJ OChI0 abciuce

MOKa3aHbl OTHOCHTEIbHBIE pa3Mmepbl mpod. [lpm

8 MajoM  pasMepe  mpo0  371eCh  BO3MOIKHO
HCTIONB30BaTh OTpHUIATeIbHOE OWHOMHANBHOE U
TpexmapamMeTpudecKoe pacripeneneHus, npu
6osbiioM — pacripenesenust Heiimana u Tomac. [Ipn
CpeOHUX  pa3Mepax  IpoOBl  TEOPETHYECKOE
pacripeneneHne He MOXeT ObITh  1MoJ00paHo

0’ - ‘ (3awrTpuxoBanHas o6aacte) (mo A.B. Cwmyposy,
o O » 1975)
40

rJie ¢ — BeJIMYMHA, 3aBUCHMasl OT pa3Mmepa MmpoObl, a b — MHIEKC ypOBHS arperupoBaHHOCTH.
Yem Oombire b, Tem Beime 310T ypoBeHb. KoadduimeHtsl ¢ u b MOXKHO BBIYHCIIUTS,
norapuMupys MpUBEICHHOE BHIIIEC ypaBHEHHUE:

logd® =log a + b logm .

Tak kak 3TO ypaBHEHHE C ABYMsI HEM3BECTHBIMH, HEOOXOAMMO MTPOBECTHU JIBE CEPUH yUETOB C
Pa3HBIMU pa3MepaMu Mpoo.

Jpyrast Toxxe smnupudeckas (opmyna Obula MpepIoKeHa STOHCKUMH HCCIEeI0BATEISIMU

(S.lvao, E.Kuno, 1968):

5% = (B-1)m? + (o +1)m

B oroit dopmyne kodpdummeHnT O OnpeAenser, 4YTo SBISETCS OCHOBHBIM IapaMeTpoOM
AHATM3UPYEMOTO pa3MEIlEHHs. OTIENbHBIE OCOOM WJIM HX CKOIUIeHHs, a Koddduuuent
MOKa3bIBAET arperMPOBAHHOCTb ATUX KOMIIOHEHTOB B IPOCTPAHCTBE.

Yaie, o kpailHel Mepe B OTEYECTBEHHOM JIMTEPAType, UCIONB3YIOT TOXKE SMIHUPUYECKUN
uHaeKc arperupoBanHocT M. Mopucursl (M.Morisita, 1959):

z PX (Xi _1)

|=q<= 17
N(N -1)

riae | —uHgexc arperupoBaHHOCTH, (] —oO1iee Yucio npod JaHHOTO pa3Mepa, X;— peallbHoe

yrcio ocobeit B kaxaoi mpobe, N — obriee (cymmapHoe) uuciio ocobeit Bo Bcex ( mpobax. IToT
MOKAa3aTellb MPH arperupOBAaHHOM Pa3MEIICHHH OOJIbIIE STHHUIIBI.
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ATperupoBaHHOE pa3MELICHUE BO MHOTUX CIIy4asiX XOPOIIO OMUCHIBACTCS, TAK HA3bIBAEMbIM
OTpHUIAaTEIbHBIM OMHOMHAIBHBIM pactipenencHueM. [loaTomy B kadecTBe MHAEKCA LEIECO00pa3HO
UCIIOJIb30BaTh KOHCTaHTy K 3TOro pacmpeaeicHusi. Ee MOXHO NOJCYMTATh IO CIIEAYIOLICH
dhopmyre:

2

6_ = _i +1

m K

[Tpubmwkerne K K HYNIO CBHACTENBCTBYET O OOJBIION arpernpoBaHHOCTH MOIYIISIIUH.
HaoGoport, uem Gombiue K, Tem pacnpenenenue cO60poB 1o mpodbam Ommke k ciaydaitHomy. Tak, mo
nanabiM B.E. Yorepca (V.E.Waters, 1959)npu Hmskoii miotHocta monyssuuu Choristoneura
fumiferanaxoncranta K u3mensiercs B npezaenax 1-5 @rperupoanHoe pasmerienue). [Ipu Gonee
BBICOKOH IJIOTHOCTH TIOIYJISIIIAU UX Pa3MelIeHHe CTAaHOBUTCS Bce OoJiee ciaydaitHeiM (3HaueHue K B
npenenax 6 — 50).

NHuorpa ucnons3yrot Takxke Benmnunny C, oopatnyio K:

1% 1 _8-m
K m> m m

Bemmunna C MokeT OBITH OmpeseneHa Kak TAHTCHC yIila HaKJIOHAa rpaduka 3aBHCUMOCTH
ko3 dunrenTa gucnepcun ot cpeaHed (0T pasmepa mpoosb!).

Nunexc MopucHTHI 1 KOHCTAHTHI OTPULIATEIIEHOTO OMHOMHUAIBHOTO PACTIPEICIICHHS CBS3aHBI
JPYT C APYTrOM CIEAYIONUM 00pa3oM:

I =C+1=i+1
K

A.B.CmypoB (1975) mpeanoxun B kadecTBe MHAeKca arpermpoBanHoctu K , ciemyromryro
hopmyry:

rae M-— cpedHsis MJIOTHOCTh MOMYJAIMU B MpeaesiaXx BCe 3aHUMAEMOUM €10 TepPUTOPHH,
BKJIIOYasl HE3aceJIeHHbIE NPOCTPAHCTBA, M — CpeaHsAs IUIOTHOCTh B MecTax cKomuieHui. Ilpu
MOJIHOCTBIO CIYyYallHOM pacHpelesieHUd 3TOT HMHAEKC pPaBeH HYJIo, a INpPU MaKCHUMaJbHOU
arperupoBaHHOCTH OH OyneT cTpemuTbes K enuHuie. Vuaekc A.B.CMypoBa mMeeT HarisIHbINA
OMOJOTMYECKH CMBICH, TaK KaK IIOKa3bIBaeT, Kakas dYacTb OOIled IUlomaad He 3aHATa
ckomiaeHusamMu. CBs3b MCKAY O3THM HMHACKCOM H MPCABIAYIIUMU MOXHO BBIPA3UTH CICAYIOIIHUM
o0Opazom:

K,=1--= .
K+1

Mbl yXe YIOOMHHAIW BBIIIE, YTO B CIy4ae arperdupoBaHHOTO pa3MENICHUs O0co0ei
KOd(pPUIIMEHT JWCHepCHHd CHadajla yBEIMYHMBACTCS TPHU  YBEIMYCHHUH pa3Mmepa MpoObl
(COOTBETCTBEHHO ¥ YBEJIMUCHHH CPEAHEr0 KOJMUECTBa 0co0ei B mpo0e). DTH U3MEHECHHUS CBSI3aHbI
C COOTHOIIEHWEM pa3Mepa MpoObl W CpeaHEel IUIOMaau, 3aHMMAeMOW CKOIUIeHHeM ocobei. B
MPUHIUIIE 3J€Ch MBI BCErla HMEEeM JeJio, KaK MHUHHUMYM, C 'JABOWHBIM" pa3MElIECHUEM:
pa3MeIIeHHEeM CKOIUJICHUH Ha MECTHOCTH M pa3MEIIEHHEM CaMHX O0CO0eil BHYTPH CKOILJICHUH.
BosmoxHO 1 00pa3oBaHue rPyII CKOTLICHUH.

W3BecTHBI /1Ba TEOPETHYECKUX paclpeaeNeHusl, COOTBETCTBYIONINX JaHHONW CUTYyaluu. DTO
orpunarensHoe OuHoMmuanbHoe pacnpexaenenue (C.J.Bliss, R.A.Fischer, 1953;puc.23) u
Tpexnapamerpuueckoe pacmpeneneaue (A.B. Cmypos, 1975). Ha mpakTuke dYaiie HCIOIB3YIOT
CpaBHEHHE JIMIMPUYECKUX JAHHBIX C pacyeToM Mo (GopMmysie OTPUIIATETHHOTO0 OMHOMHUATBHOTO
pacrpenenenust (3ta Gopmysa SIBISETCS JIUIIb XOPOIICH ampoKcuMaruei, 0oyee MoApoOHO 3TO
uznoxeHo B kaure A.B.Cmyposa u JI.B.[lonumryka, 1989) CornacHo ¢opmyine oTpULATEIBHOTO

OMHOMHAIBHOTO pacIpeesIeHUsI BEpOSATHOCTh OOHAPYKEHHS B TIpoOe X ocobeit
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rae ['(K+x) u I'(K) — ramma—¢pyskuu, 1.e. pakropuansl apoOHbIX yucena, K — koHcTaHTa
OTPHUIIATEIILHOTO OMHOMHAIBHOTO PaCIpeesiCHrs, a M — CpelHee KOJUYECTBO 0coOei B mpodax.
I"aMMa—(yHKIMSI MOXKET OBITH BBIUUCIICHA T10 CIeNyIoNeH npuOImKkeHHOH Gopmye:

(x) = /2n{x -1) ffx -2)* Y >,

KOHKpeTHBI TpUMep pacdera OTPHIATEIBHOTO OMHOMHAIBLHOTO PpACIpEIC/ICHUs JaH
A.A3axaposeiM 1 gap. (1987) Ha crp.204 uutHpyeMoil KHUTH IOMyIIEHA OledYaTka — BMECTO
M = (Xp)/( — p) caemyer yuTaTh M = (Yp)/ (I - p)). Kak yxe ormeuanocs Bbie, A.B.CMypoBsIM
ObUIO TIPEIUIOKEHO TaK Ha3bIBAEMOE TpPEXMapaMEeTPHUYECKOEe pacIpeieieHHe, OCHOBAaHHOE Ha
CICMYIONIMX TapaMeTpax: OOIlIeH CpeiHell IUIOTHOCTH MOMYJSIMU, IUIOTHOCTH B Tpenesiax
CKOIUIEHHH W TUIOTHOCTH BHE CKOMUICHHH. COracHO 3TOMY pacIpeleicHHI0, Kak B Cydae
OTPHUIATEIBHOTO OMHOMHAIBLHOTO pacrpeeicHus, KOIPPHUIMEHT IUCICPCHH TAKKE MEHSETCS B
3aBUCHMOCTH OT BEJIMYUHBI TIPOOHI.
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Bce T TeopeTnueckue pacrnpeneaceHuss MOryT NEPEXOAUTh APYT B Apyra P CYIIECTBEHHOM
M3MEHEHUH uX mnapamerpoB. [loaToMy, ecnu HET YBEpEHHOCTHM B CHPaBEIMBOCTU KaKOH-IHOO
ONPEACIEHHON MOJIENM pACIpPENETICHUs, PEKOMEHIYeTCS MCIOJIb30BaTh TaK Ha3bIBAEMOE
TpexmapameTpuueckoe pacnpezencaue Ilyaccona ¢ mymsamu (A.B. Iomy6es, I'.D. Uucapos, B.B.
Crpaxos, 1980) sBistronieecss Hauboee yHUBEPCATbHBIM.

L =3 IR~

? 2 pacnpeenenue BeposTHocTH (o A.A.Illapoy, 1984)
s 6 »

, Puc.23 OtpunarensHoe OMHOMHMHAJILHOE
{

3. YUYET YUCJIEHHOCTHU HACEKOMBIX

Onpenenenne YUCIEHHOCTH HACEKOMBIX HCKIIFOUUTENIBHO BaXKHO HE TOJIBKO B TEOPETUUYECKOM
OTHOILIEHWH, HO W B MNpakTudyecknx uensax. CoBpeMeHHas 3aluTa pPAacTeHH OCHOBAaHA Ha
VIpPaBIEHUU €CTECTBEHHBIMH MOMYISIIusIME  (puTtodaroB U 3HTOMO(AroB MpU MHUHHUMAIHEHOM
BMeEIIATENIbCTBE YEJIOBEKa B UX €CTECTBEHHBIN OanaHc. McTpeburenbHble MEPONPUSITHS, B TIEPBYIO
oyepelb HCHOJb30BAHME CIIEHUAIBHO pa3BEACHHBIX S3HTOMO(AroB, a Takke BO30yauTenei
BUPYCHBIX, OaKTepHaAIbHBIX U TPUOKOBBIX 3a00J€BaHUI U, B MOCIEIHIOI — XUMUYECKUX CPEICTB
3alIUThl PACTEHUHM, JOJDKHBI TPOBOAMTHCA TOJIBKO B TOM Cliy4yae, €CIM IPHUPOJHBINA OanaHc
HACTOJIBKO CHJIBHO HapyllleH, 4To 0e3 BMellaTelbCTBa MPOMNaJET CYIIECTBEHHAs 4YacTh ypoKas.
[TomoOHBIE KOHTPOJIb 32 COCTOSHHEM arpoleHo3a HEBO3MOXKEH 0e3 pEeryisipHbIX y4eTOB
YHCJIEHHOCTH HaceKoMbIX. OIHAaKO HEOOXOAUMO MOAYEPKHYTh, YTO, B OTJIMYHME OT KPYIHBIX
KMBOTHBIX, HampuMmep 3yOpOB WM aMypCKUX THUIPOB, TIOJHOCTBIO Y4YeCTb YHCICHHOCTb
HAaCEKOMBIX, BXOAAIIMX B JAaHHYIO NOMYJSLHIO, 3a PEAYAaWIIMMU HCKIFOUYECHUSIMH, HEBO3MOKHO.
IloaToMy npu yudeTax YHCIEHHOCTH HACEKOMBIX BCETJa HCIIOJIBb3YIOT KOCBEHHBIE METOJIBI,
MO3BOJISIIOIINE CAENATh JINIIb MPUOIMKEHHOE 3aKIIIOUEHUE O YUCIEHHOCTH UX MOMYJISIUH.

Ctporo roBopsi, 3HaYCHHE HACEKOMBIX JaHHOTO BHJA B JKU3HU OMOIIEHO3a OIpenessieTcs He
€ro CyMMapHOM UYHCJIEHHOCTBIO, a KOJMYECTBOM HACEKOMBIX Ha €IMHHUILY IUIONIaau OuoTona, T.e.
IUIOTHOCTBIO TOMYJALMU. B mpakTuke 3amMTbl pacTeHUM KaK IO0Ka3aTeslb IUIOTHOCTH YacTo
HCIOJIb3YIOT CpeJHee KOJIMUYECTBO 0coOei JaHHOTO BUAA B pacueTe Ha oJHO pacteHue. OueBUIHO,
4yTo 00a 3T TMOKa3aTelssl JIETKO MEpEeBOAATCS APYr B JIPyra, Tak Kak B CEIbCKOXO3AHCTBEHHBIX
YIOJpAX Ha OJIHO pAacTE€HUE NMPUXOJUTCS ONpeleieHHas IUIOMA/lb. B JIECHOM SHTOMOJIOTMM Kak
MOKa3aTesb MIIOTHOCTU OOBIYHO MCIIONIB3YIOT MPOLIEHT JI€PEBbEB, 3aCEIICHHBIX TAaHHBIM (GUTO(DAroMm.
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B nocnennee BpeMsi aHaIOTUYHBIHN TOKa3aTelNb, TPEOYIOMIMNA MEHbIIE YCUIIHH ISl y4eTa,— IPOIEHT
pacTeHui, Ha KOTOPhIX 0OOHapykeH ¢uTodar — UCIONb3YIOT B B CEIbCKOXO3SIICTBEHHOHN MPAKTHKE.
Jlis KaK7aoro BHJIAa MOXKHO YCTAaHOBUTH OTMPEICICHHYIO CBSI3b MEXKIY MPOICHTOM 3aCElICHHBIX
JIEPEBBEB M CPEIHUM YKciioM ocobeit Ha nepeso (A.M.Boponmos, A.B.I'ony6es, E.I'. Mo3oneBckas,
1983).

[IpumensitoTrcss U Oonee crnenuanbHble MOKa3aTeNu IUIOTHOCTU. Hampumep, Uisi COCHOBBIX
Ty00eIOB 1eIecO00pa3HO OMPEAEIsATh "IKOJOTHIECKYIO TUIOTHOCTE — YUCIIO oco0ei Ha eUHUILY
MOBEPXHOCTH KOPMOBOTO cyOcTpara, (KOpbl) OTIACIBHO )KYKOB POIAMTEILCKOTO MOKOJICHHUS, SUI] U
KYKOB MOJIOJIOTO MOKOJICHHSI, a TAK)KE MIIOTHOCTH IMOCEICHUS — YHCIIO CEMEH MIT YHCII0 MATOYHBIX
XOJI0B JIyDO€I0B Ha ¢IMHUITY TIOBEPXHOCTH KopMoBoro cyoctpata (E.I'.Mo3onesckas, 1983).

KoHeyHO, HET MOJHOCTHIO YHUBEPCAIBHBIX METOJOB yueTa, MPHUTOJHBIX I JIFOOBIX
HaceKOMBIX Ha 00X cramusx ux pasButus (C.I1. Pacuuieia, 1978). Ho HekoTOpbhle METOBI
MO3BOJISIIOT BCE JK€ YYHTHIBATH MPEACTABUTEICH MHOTHUX BHUJOB U JaXXE€ OTPSJIOB HACEKOMBIX
(BM3yasbHBIM y4eT Ha pacTEHHWH, KOIICHHE SHTOMOJOTHYECKHM caukom). IIpu BbIOOpe MeTona
ydera cleayeT Takke oOpaiiarh BHUMAaHHE Ha KAauyecTBO IOJTydyaeMoro Mmartepuaina. Tak, mpu
BHU3YyaJbHOM y4eTe BO3MOXKHBI OIIMOKU B OMPEEICHUN BUAOBOTO cocTaBa. [Ipu cOope HaceKOMbIX
CBETOJIOBYIITKOM MOBPEXKIAETCS 3HAUUTEIbHAS YaCTh HACEKOMBIX.

[TonpoOHoe o6OCHOBaHME M OMHCAHHME PA3HBIX METOJOB Yy4eTa YHCIEHHOCTH HAaCEKOMBIX
nano B kuure Cay3syzaa (T.R.E. Southwood, 1966).

Ilpocmeiiuiue memoowvl yuema yucieHHocmu

Mpbl yxe OTMEYalud HEpealbHOCTb ONpeseNeHHs] aOCOTIOTHON YHMCICHHOCTH HAaCEKOMBIX B
npejenax TOro WiM MHOro 6morona. MoXHO y4ecTb, HalpuMep, B OAHOM POIIE YUCIIO MOIOLIUX
CaMIIOB KaKOro-InOO BHJA Ky3HEUYHMKOB, HO Mbl HE Y3HAaeM TakuM 00pa3oM, CKOJIBKO elle Tex
CaMILIOB, KOTOPBIE 110 TEM WMJIM MHBIM IPUYMHAM HE IeJU BO BpeMs ydeTa. AHAJIOTMYHO Y4eT BCEX
JeTAlONMX Ha MoJissHe 0a0oyeKk He MOXKET OBITh HMPUHAT 3a MONHBIA. OH He SBISEeTCS JaXe |
OTHOCUTEJIBHBIM, TaK KaK Ha CIEAYIOIIMH JIeHb Mbl OOHApy>KUM B 3aBUCHUMOCTH OT IOTOABI U
(U3MOIOTHYECKOT0 COCTOSIHUA 0a0oueK Ha TOW K€ MOJSIHE APYroe X KOJUYECTBO, JaXe eCld UX
YHUCIEHHOCTh COXPAaHWIACh NPEKHEH U HEe ObIJIO HU SMUTPALMU, HU UMMUIPALUH.

B sHTOMONIOrMM WHOT[IAa IPUMEHSIOT Y4eT Ha JIMHEWHBIX MapuipyTax (mapuwpymmuviii yuem).
OueBUAHO, YTO AAHHBIA METOJ MPUMEHUM TOJIBKO Ui y4deTa KPYHMHBIX M XOPOLIO 3aMETHBIX
HACEKOMBIX. MBI HCIOJIB30BAIIN 3TOT METOJI, HAOMIOAast KPYIHBIX YEPHOTENIOK B IECYAHOM MyCThIHE
C HEOOJIBIINM KOJIMYECTBOM PACTEHUH, I'/le NPaKTUYECKHU rapaHTUPOBAH y4eT Ha MOBEPXHOCTHU BCEX
’KYKOB JIaHHOT'O BHJIa HA PACCTOSIHUM 710 5 M oT Habmoaatens. Toraa obuiast MI0THOCTh MOMYIISALAN
YEepPHOTEJIOK, HAXOSAIIMXCS Ha TOBEPXHOCTH, MOXKET OBbITh ONpeseseHa o GopmyIie:

_ N
SR’

rae P — nnotHocTs momynsuuu B pacuere Ha 1 M° , N — cyMMapHOe YHCIO HACEKOMBIX,
OOHapy)XEHHBIX Ha 00CIIeyeMOi MOBEPXHOCTH BIOJb MapuipyTa (TOJIBKO IO OJHOW CTOPOHE —
clieBa WM chpaBa OT HaOmromarens), S — aauHa Mapupyra, R — mmpuHa oOcmeayemoi
MOBEPXHOCTHU — B HAILIEM CiIydae 5 m.

MapmipyTHbIi y4eT MOJXKET OKa3aTbCsl IOJE3HbIM IIpU M3YYEHHUU HaceneHus 0abodexk,
neratouux aHeM. OHAKO, KaK OTMEYaoch BBIIIE, TAKOW yueT Oy/leT OYeHb NPUOIM3UTEIbHBIM H3-
3a W3MEHEHMH ImpoleHTa 0abouek, HaXOIAIIMXCS B AaKTHMBHOM COCTOSHUM, a TaKXke H3-3a
MUTPHUPYIOIUX 0CO0eH, YHUCICHHOCTh KOTOPBIX MOXET BO MHOTO pa3 IMpPEBHIIATh YHCICHHOCTH
JIOKAJIbHOM MOMYJISIIMK, HO OHM MOTYT KakK OCTaTbCs B 3TOM PalOHE, TaK U MPOJIETETh AajbIle.
KoHeuHO, cpaBHMBaTh YHCICHHOCTb PAa3HBIX BUAOB HJM OIHOTO BHJA B pasHbIe T'OJbI MOKHO
TOJIBKO II0 y4eTaM 3a OYE€Hb JUIMTENbHBIN CpPOK. Pe3ynbTaThl, MOJyYEHHbIE B OTAEIbHBIE CIIy4aifHO
BbIOpaHHBIC THU WM JaXXe B OAMH M TOT € JCHb, HO B Pa3HbIe T'0Jibl, OYEBUIHO, HEBO3MOKHO
MHTEPIPETHPOBATS.

Jlns yyera YHCICHHOCTH B HEOOJBIIMX OTHOCHTEIBHO H3OJMPOBAHHBIX OHMOTOMAX OBLI
IPE/UIOKEH TaK Ha3blBaeMbIl METOJ HcueplbiBaHuA. [Ipy Takom ydyere HEOOXOIMMO, UYTOOBI
SMUTPALUs ¥ UIMMUTPALHSI HACEKOMBIX OBUIM OU€Hb HE3HAYUTEIBHBIMH, YTO JIOCTUTAETCs JINOO pU
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HAONIIOJICHUSX 32 OTHOCHUTENIBHO MENJICHHO TEPEIBUTAOIIMMUCS HACEKOMBIMHU, JIMOO TIpH
MCKYCCTBEHHBIX MPETSITCTBUSX IS TIEPEMEIICHUsI, HAllpUMeEp, MTOCTAaHOBKE 3aropoJIoK, KOTOphIe He
MOTYT TIEpEUTH HEJETaroIne HacekoMmble. Kpome TOro, HCXOIHO TpEanojiaraercs, 4YTo
a¢pexTuBHOCTh MeTOZa cOopa NPUMEPHO OJMHAKOBA TPHU PaA3HBIX YPOBHSIX UYHUCIEHHOCTH
nomyysiiuu. [IpeArnonaokuM, 9To B MEPBBIA YIIOB HACEKOMBIX Ha OOCIEIyeMON TEPPUTOPUU MBI
BBUTOBHJIU JIOJIIO UX HACEJICHUS, paBHYIO p. Eciu Bes MOMyNsus COCTOUT U3 ¢ HACEKOMBIX, TO B
3TOM yJioBe OyneT ap ocobell, a octaHercs HeBbUTOBIEeHHBIM a(1l — p). Tlpu crienyroiiemM BbLIOBE

x-1

octanercs yxe a(l —p)?, npu x—HoM BbLIOBe Oyzer moitmano pa (1 —p)*™ ocobu, a ocranercs

a(l-p)” (A.AJlro6umes, 1958).C kaxapIM YIIOBOM €ro abCOIIOTHAS BETUYMHA OYIET CHHXKATHCS.
®opMyiibl yueTa METOJJOM UCUEPIIBIBAHUS CIIEAYIOLIHE:

2 2
° " A AlA o Ay AlA o Mo = Al/EAl ZAZ)'

1 2 2 3 1 3

JI.H.Mengenes (1971)npemaraet 3ti GopMyIibl Ui y4eTa ¢ MOMOIIBI0 SHTOMOJIOTUYECKOTO
komreHus. OHaKO Ha MPaKTUKE y4EeT TAaKUM CIIOCOOOM OCYILECTBUM JAJIEKO HE /Ui BCeX OOBEKTOB.
Tak, A.AJlwobumes (1958) mokaszan, uTo ngaxe MNP OYCHb THIATEIHLHOM OOKAITMBAHUU
PacTUTENILHOCTU CAYKOM YJIaBIMBAeTCs Bcero okosio 1 % momymsnuu, No3TOMy Clenyrolue IApyr
3a JIpyroM y4yeThl Ha OJHOM M TOM JK€ MECTe COBCEM He 00s3aTelbHO IMOKaXYT CHUKCHHE
YHUCIEHHOCTH Ha o0cieryeMoM ydacTke. KpoMe Toro, pe3ynbTaThl y4eTOB CYIIECTBEHHO 3aBHCAT OT
MOTOJIbI M BPEMEHU CYTOK. [IpOM3BOJMUTD k€ YUeThl Cpa3y OAMH 3a IPYTUM HEJb3s, TaK Kak IOcIie
OOKaIlIMBaHUS CAYKOM HEU30EKHO HapylIaeTcs pacipeaesieHue HaCEKOMBIX Ha PaCTEHHH.

Meron wucuepnbiBanust Obu1  ycmemHo mnpumeHeH AW .Kyapuabiv (1971) mpu  yuere
YHUCICHHOCTH HENETAIOIMUX WIH PEIKO JICTAOIMUX KYKEIHUI. DTOT aBTOP OrOpakMBaj y4acToK,
3aCeJICHHBIH KYXKEIHUIAMHU, CHEelHaIbHbIM 3a00pYMKOM, YTOOBI CBECTH K HYJIO SMHUIPALHUI0 U
UMMUIpanuio. BbUIOB k€ Ha y4acTke MPOBOIWIICA HA NPOTSDKEHHMM MHOTHX CYTOK € IOMOIIBIO
noBymiek bapOepa (0aHOK, BKOITAHHBIX B 3€MJIIO HAa YPOBHE €€ IOBEPXHOCTH).

Taxoke ajJieko He BO BCEX CIIydasX MPUMEHMM METOJ MapKMPOBKH M MOCIEAYIOLIErO OTJIOBA.
Cyrp 3TOrOo MeToja CBOIUTCS K cienyromemy. Ha oOcrmenyeMoM OrpaHHYEeHHOM Y4YacTKe
BBUIABJIMBAIOT ONPEACICHHOE 4YHUCIO ocoOei. MX MeTaT, omATh BBINYCKalOT B IPHPOLY,
JOXHJIAIOTCS, TTOKa OHM PaBHOMEPHO pacIpeleNaTcss 0 OMOTOMyY, a MOTOM MPOBOAST MOBTOPHBIN
BBUIOB. Tornma.

ab
M, =—,
C
rne M, — 4YHMCIEHHOCTh OCOOel Ha BCEM Yy4acTKe, a — YHUCJIO IOHMAaHHBIX U BHOBb

BBINYIIEHHBIX 0CO0CH, b —Ynciio Bcex moiMaHHBIX 0COO€H, ¢ — YHCII0 BHOBb MOMMAaHHBIX MEUYECHBIX
ocobeit. O4eBUIHO, YTO MPU TAKOM YyUeTe HEOOXOIUMO COOJIOJIeHWE, MO0 KpalHed Mepe Tpex
ycioBuii: 1) MedeHble 0CcOOM TOCIEe BBITYCKa PACIPEEIISIOTCS 0 BCEMY YYaCTKy CIy4aiHO; 2)
NPaKTHYECKH OTCYTCTBYET IMHUTPAIUS ¥ UMMHUTpANUs ¥ 3) OMMKA U MEYEHHE HACEKOMBIX HHUKAK
HE OTPaKalTCsA HA X aKTUBHOCTH.

Heckonbko cioB 0 HaHECEHHH METOK Ha HaceKOMbIX. Yaie Bcero MpUMEHSIOT OBICTPO
COXHYIIIHUEC U HECMBIBACMBIC HUTPOKPACKU HUJIN JAXKCE JIaK JJIA HOI'TEH. Ba60qu MECTAT, HAaKJICUBas Ha
KpBUIO KPY)KOK TOHYaHIIeH (oJbru, KOTOpPHIM BUAHO M3Aalieka mo Onecky. Ha HeomymieHHBIX
HAaAKPBUIBAX HCKOTOPLIX KYKOB MCTKHU IIOYTH HC ACPIKATCA, IMOITOMY HX MCTAT, HPOKaAJIbIBAsd
HAJKPbUIbS CHEHHATbHBIM TNPOOOMHUKOM WM aMOyTUPys HEOONbLIOW KyCcOUeK HaJIKpbUIbS.
Bo3M0OXHO HaHeceHHWEe METOK C TMOMOIIBI0 PaJHOAKTUBHBIX H30TONOB. KoOHEYHO, MedeHue
HACEKOMBIX MPUMEHSETCSI HE TOJIbKO JIJISl yueTa WX YUCIEHHOCTH, HO U JJISl APYTUX LIeJel, mpexie
BCETr0 IS U3y4YEHUsT MUTPALU.

CrnokeH TakXe BOIPOC O CPOKe, Yepe3 KOTOPhIH HaJ0 MPOBOJUTH BTOPOM COOP HACEKOMBIX.
9T10T HWHTCpBAJI BPCMCHHU HC MOKCT 6I>ITB CJIIMIIIKOM 6OJII>H_II/IM, TaK KaK 3a 3TO BpEMsI MOI'YyT
MOSIBUTHCSL HOBBIE 0COOM, MOTHOAET 4acTh MEUYEHBIX, IPOUCXOIUT B KAKOW-TO Mepe SMUTpalus U
HMMUI'panu. CIHIIKOM  Ke KOpOTKI/Iﬁ HHTCPBAJI MOKCT OKa3aTbCd HCEAOCTATOYHBIM JJIA
pPaBHOMEpPHOTO  'TiepeMelIMBaHus  momyisinuu. MHorma 3mech  WMMEIOT — 3HAY€HHWE U
¢duznonornueckue 0cCOOEHHOCTH M3Y4aeMbIX HAaCEKOMBIX. Tak, IMpU BBLJIOBE MYX IIelle Ha >KEPTBE,
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BTOPOT'O MPHUJIETAa MOKHO OXHIATh TOJNBKO yepe3 onpeaeneHublil cpok (C.H.N.Jackson, 1939prot
aBTOp, NMPHUMEHSSI Pa3IMYHbIC KPAaCKH JUIS METOK, ONpENeNMJI W3MEHEHHs MOBTOPHOTO BBUIOBA
MEUYEHBIX MyX Ha HPOTSDKEHHHM 6 mociedyromux Henenb. [loaydeHHble UM BEJIMYMHBI BBUIOBOB,
BBIP&KCHHBIE B JIOTapH(Max, pacroyiaraluch Ha Tpaduke 1Mo MpsMOil MOCTETIEHHO CHUKAIOIIEHCS
JMHUM, YTO TO3BOJIMJIO IMYTEM MAaTEeMaTHYECKON HHTEPIIONALUHU OIpPENEIUTh MPOIEHT BHUIOBA
MEUYEHBIX 0c00€H, KOTOPbI MOT OBl UMETh MECTO B TOT JI€Hb, KOTJa OBLIM BBITYIICHB MEUCHbIC
oco0H.

Yuem uucnennocmu nonyﬂ;mm? C nomouiobro np06

HeBo3MOKHO yuecTh BCEX HACEKOMBIX Ha 0OClieyeMoi TeppuTopun. B mpuHmume, B 3ToM u
HET He0OXOJUMOCTH, TaK KakK ISl IPUHATHS KAKOTO-IMOO MPAKTUYECKOTo peUIeHHs] He0OXO0IUMO
3HaTh JIMIIb OPHEHTHUPOBOYHOE 3HAUYEHUE IUIOTHOCTU MOMYJSIUH, B35STOE C OIpeIeleHHON
CTENEeHbI0 TOYHOCTH. VHOTZIa BHOJHE JOCTAaTOYHA TOJBKO MH(pOpMAIUs O TOM, MPEBHIIIAET JIU
CPEIHsIs IJIOTHOCTh KAKOW-TO ONPEJEIICHHBIN, 3apaHee yCTaHOBJICHHBIA YpoBeHb. [10aTOMY BMECTO
oOcieoBaHUsl BCEW TEPPUTOPUM TMOJCUYUTHIBAIOT UHCICHHOCTh HACEKOMBIX Ha HEeOOJbIIUX,
CIly4yailHO B3STBIX YYacTKaX OJMHAKOBOTO pa3Mepa MU IO TaKUM #Hpobam CyIAT O TUIOTHOCTU
MOMYJISIIUM HACEKOMBIX Ha Bceil TeppuTopuu. B kauecTBe mpoO MOTyT BBICTYNaTh HEOOJBIIIHE
KOJIMYECTBA PACTUTENBHOTO OMaja M TPYHTA, B3ATHIE C OMPEICICHHBIX MAJICHBKUX ILJIOMAI0K,
OTJIEJIbHO B35IThIEC HA MOJIE PACTEHHSI, yYaCTKH KOPbI WJIM OTJENbHBIE BETKU JIepeBa, ONpeIeIeHHbIM
00pa3oM pacrioyioKeHHbIE B KpOHE (HarmpuMep, Ha ONpeeICHHON BBICOTE HAJl 3€MJICH).

Kax npoOb! MHOTIa UCHIONB3YIOT COOPHI HACEKOMBIX CAaYKOM WMJIM KaKMMH-THOO JIOBYIIKAMH.
[Tocnennee, onHAKO, HEXENATENbHO, TaK KAaK OOBIYHO OKA3bIBACTCS HEBO3MOXKHBIM IE€pecdeT
pe3ynbTaToB cOOpa Ha peajbHYI0 IUIOTHOCTb, MOCKOJIBKY )I08UCHMOCHb, T.€. Ol YYTEHHbBIX
ocobeif oT wux oOmero uucia B TMOMYJNALMHA BapbUpyeT B 3aBUCUMOCTH OT MOTOJBI,
(U3HOIOrMYECKOro COCTOSIHUSI HACEKOMBIX, a TaKXKe OT JIMYHOCTU ydyeruuka. [IpaBna, mo MHeHHIO
B.H.Beknemuriea (1934),y4er ¢ moMoIIpi0 cauka B BOJE Ja€T JOCTATOUYHO TOYHBIC PE3YJIbTATHI,
MMOCKOJIBKY B TaKOHM cadok romagaeT okojio 60% o0miero kKoauvyecTBa JUYMHOK KOMAapOB B TOJIOCE
3axBata (ynosuctoctb — 0,6)

Wuoraa onpeaensior Takyl0 OTHOCUTENbHYIO BETUUUHY KaK gcmpeuaemocms — JOJI0 Mpoo, B
KOTOPBIX €CTh HACEKOMBbIC JAHHOTO BHIA. JTa XapaKTePHCTHKA OYEHb yJ00HA, €clii B Ka4eCTBE
npoObl MCHOJb3yeTcs OTHeNbHOE pacTeHue. Ecnu pa3Mepsl mpo® MOTYT ObITh HW3MEHEHBI, TO
BCTPEYAEMOCTb OYAET BO3PACTATh C UX YBEITMUCHHEM.

[Ipu ompeneneHUH TMJIOTHOCTH TONYJISIUU HEOOXOJMMO CHadaja PEeIIUTh CIIEAYIoNue
BOTIPOCHI:

1. C xakoii CTeneHbl0 TOYHOCTH MBI IOJKHBI Y4€CTh YHUCIEHHOCTD?

2. KakoB toimkeH ObITh pazmep (II1011a/16) mpoobI?

3. CxkonbKo Mpo0 MBI TOJKHBI B3STh 17151 POBEACHUS yU€eTa C 3a/1aHHOI CTENEeHbIO TOYHOCTH?

4. Kak 3TH poObl TOJKHBI OBITH pactpeeNIeHbl HA MECTHOCTU ?

O4eBHIHO, YTO JaXKe MPHU MOMBITKE CIUIOMIHOIO 0OCJIeI0BaHUS Mbl HUKOI/A HE A0O0beMCs
100%-#0ii TouHocTH ydera. [Ipum mr0O0M OOCIETOBaHMHM BCETAa OCTAIOTCS B CHIIE OIIUOKH,
CBSI3aHHBIE C HECOBEPIIEHCTBOM CaMoOro Ipoiecca ydera. B yacTHOCTH, NHpU MNOYBEHHO—
300JIOTHYECKOM HCCIEOBAaHUM JJSl BCEX BUIOB C YMEPEHHBIM YPOBHEM YHCICHHOCTH OLIMOKa
cpenHel mpu ydere JeXuT B mpenenax 15 — 40%mwu peaxo OwBaeT Himke 10%. [To-Bumumomy,
peanbHasi TOYHOCTh YYETOB B CEIIbCKOXO3SWCTBEHHOM MpakThke Takxke He mpesbimaetr 80%.
beccMbicieHHO 10OMBATHCSI 3HAUUTEIHHOTO TOBBIINIEHUS TOYHOCTH BBIOOPOUYHOTO y4eTa 3a CHET
YBEJIMUEHUS YHCTIa WM 00beMa Mpo0, €Clii IPH y4eTe Kaxa0i IpoObl UMEIOT MECTO 3HAYUTEIbHBIC
ommOku. Omnako ommbka 20% o3HayaeT, 4TO B OJHOM CIIy4ae M3 IMATH Mbl PUCKYEeM INPHUHATH
oO0YHOE PElICHHUE.

Pasmep mpoOwl ompenensieTcss TpaAullMel, pa3MepaMH M TOJBUKHOCTHIO YYUTHIBAEMBIX
HAaCEKOMBIX M THIIOM HX IMPOCTPAHCTBEHHOTO pa3MelieHus. Menkue mpoObl Oosiee paBHOMEPHO
OXBAaTHIBAIOT ILJIOLIA/1b, HA KOTOPOU mpoBoauTcs yueT. C Apyroil CTOpOHBI, B3sTHE O0jee KPYIMHBIX
npod TOH e CyMMapHOW IUIONIaJd MEHee TPYJ0eMKo. PexomeHayercss moaduparb pasmep
MMOYBEHHOM MpOOBI Tak, YTOOBI B MpoOax ObUIM JECITKHA, HO HE €IWHUIIBI U HE COTHU 0COOEH
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(3.Makdenben, 1965).CooTBETCTBEHHO, [UIsl TOYBEHHBIX HACCKOMBIX IPH HX JIMHEWHBIX pazMepax
oxono 30 MM mIOIIAaE IPOOBI JOKHA OBITH HE MeHee 0,5M 2, npu nuuHe okoo 10 mMm — 0,25m 2,

Ecnu xe nnuna Tena meHbine 10 MM, TO MOKHO OTpaHUYUTHCS MTpodamu tuiomaso 0,125m 2, s
ydeTa ke, HallpuMep HOTOXBOCTOK, MOT'YT OBITh UCITOJIb30BaHbI MEJIKHE MPOOBI SX5 cMm.

B npunnune, onTUMaNbHEIN pa3Mep MpoObl JOKEH MPUBOANTh K MUHUMAIILHON TUCTIEPCUU
pe3yabTaTOB IIPH MUHUMAIBHBIX 3aTpaTax Tpynaa u Bpemenu. (Y.I'. Kokpen, 1976).B uactHOoCTH, B
JIECHOW PHTOMOJIOTHU MOKET OBITh HCIIOIh30BaHa cleaytomas popmyma:

_0,T
onr 61\24H t

— ONTUMANBHBIA pa3Mep yYeTHOH eIMHHIIbI, O, — BHYTPUNPOOHas aucrepcus,d> —

rne P

onr
MEXMpoOHast aucriepcusi, T— BpeMsi, HEOOXOIUMOE NJisi Mepexoaa OT OJHON yYETHOW €IUHUIIBI
(mpo06bI) K apyroif, T.e. OT OAHOTO JepeBa K JApPyromy, t — BpeMsi Ha aHaaW3 €IWHUIBI ydeTa.
OTMGTI/IM, 4YTO B JAHHOM CJIydac MMCCT MCCTO HCCKOJIBKO oco6a51 CUTyallys, TaK KakK B YUCTC
UCITOJIB3YIOTCSL OT/ICNIbHBIE BETBH, B3SATHIC M3 KPOHBI OJHOTO WJIM HECKOJIBKUX CTOSIIMX PSIOM
nepeBbeB. COOTBETCTBEHHO, MOYKHO TOBOPUTD O JIUCHEPCUU TUIOTHOCTHU MOMYJISIIUM BHYTPU KPOHBI
nepeBa (BHYTpUIIpOOHAsh MAWCIIEPCHs) W MEXKAY JepeBbsiMH. I[lpuMmep MmMomo0HOTO pacuera
ONTUMAJILHBIX pa3MepoB BHIOOPKM B KpoOHE JepeBa mpuBeaeH B craThe A.M.Boponiosa,
A.B.T'ony6eBa u E.I''Mo3omnesckoii (1983).

Yucno mpob, MO3BOJISIONICE C ONMPEICIICHHON TOYHOCTBHIO CIENaTh BBIBOJ O YMCICHHOCTH
HOMYJISIAN, MOYKHO OTPEICITUTh C TIOMOIIBIO CIIEAYIOIIEH (OPMYJIBI:

_(mr
n=\—j,
&m

rae N —Heobxoaumoe 4ucio mpod, t — kputepuit CteiofieHTa, KOTOPHIH npu ToyHoctH 0,8
(ommbka 0,2) Oymer okxomo 1,5 , &— nucmepcus, TMONydeHHAs NpPU  IPEIBAPHUTEIEHOM
UCCIIC/IOBAaHNHM, M — CpeaHee KOJNUYECTBO Oco0eil Ha mpody TOXe IO pe3yiabTaram
MPEBAPUTEIILHOTO HCCIICOBaHUs, € — BBIOpaHHAS MPOM3BOJIBHO BEJIMYMHA ONIMOKH B JIOJISAX TIO
OTHOIICHHUIO K cpefHel (0ObruHO mpuHuMaercs B mpemenax 10-20%,t.e. 0,1 wim 0,2). Dra
dbopMyna TOKa3bIBaeT, 4TO, HANPUMEp, 3a CHIDKEHUE YPOBHSA OIIMOKMA BIBOE, HEOOXOIMMO
YBEIIMYHUTH KOJIMIECTBA MPOO BUETBEPO.

B choyuae  pa3memieHus, COOTBETCTBYIOIIETO  OTPULIATEIHBHOMY  OWHOMHAIBLHOMY
pacrpeeieHuIo, MOKHO BOCIIOJIB30BaThCs IMOKazaTeneM 3Toro pacmpexaeicHus K. Torma, ecim
MPUHSATH, YTO PACHpECICHHe OIMMUOOK MO OTHOIICHWIO K T€HEPaTbHOW COBOKYITHOCTH SIBISICTCS
HOPMAaJIbHBIM, TO HEOOXOIUMOE YHUCIIO TIPOO paBHO:

%)
t,| =+
:mK

g2

CuMBOIIBI TE %K€, YTO B (hopMyJie BHIIIIE.

Bompoc o mpocTpaHCTBEHHOM pa3MeIIeHUH MPo0 SBISIETCS OCOOCHHO OCTPBIM, TaK KakK 371eCh
OYCHb TPYIHO H30AaBUTHCS OT HJIEMEHTOB CYOBEKTHBHOCTH. B ciydae MOYBEHHBIX MpOO WK
W3YYCHUS] HACEJICHUS TPABSIHUCTOTO TIOKPOBA PEKOMEH/IYETCS COCTaBUTh Ooyiee WIM MEHee
MOJPOOHBIN IMJIaH ydacTKa, pa30UTh €ro Ha KBaJApaThbl, K&KABIH M3 KOTOPHIX OyAeT, Kak MpaBHIIO,
3HAYUTEIBHO OOJIBIIE TUIOMAAN TPOOBI, IPOHYMEPOBATh 3TH KBaIPAThl, UCKIIFOYAsl T€ YYACTKH, T/Ie
OpaTh TIpoOBI HEBO3MOXKHO mIM Oecrone3Ho. Jlamee ke ans BbIOOpa KBaapaToB, rae Oymer
MPOU3BOJUTHECS YY€T, IIeeco00pa3HO WCIONIb30BaTh TAONHIBI CIy4alHBIX 4Yuced. MOXKHO
HamKMcaTh BCE HOMEpa Ha OTIENbHBIX KapTOYKax M IIOCIE IMepeMelIMBaHui HX B KOpOOKe
BBITACKMBATh IOCIIEIOBATEIBHO. 3apaHee CIeqyeT ONpeAeinTh, B KaKOW 4YacTH KBaapaTta Oparb
npoOy: B LIEHTPE WU B OHOM U3 €r0 YIJIOB.

Ecnum mpoBoauTcss ydeT HAceKOMBIX, NPUYPOUEHHBIX K 'MSITHAM ¢ ONpeaesIeHHON
PacTUTENLHOCTBIO, TO MOKHO HCIIOJIb30BaTh MPUMEHSAEMBIA B reobotanuke meroa. Habmogarens
CTaHOBHTCS B OINPENEICHHOW TOYKE BBIOPAHHOTO KBaJpaTa M KUIAeT Hazaj depe3 IUIeU0 KaKoh—
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0o mpeaMer, OOBIMHO TsDKENMylo maiky. Jlamee pans B3sATHA NpoOBl  BHIOMPAIOT IISITHO
PacCTHTEIHLHOCTH, OJIMKAMIIIee K MECTY TaJICHUS ITpeIMeTa.

BooOrie, ecnu obcneayeMast TEppUTOPUST HEOJHOPOIHA B T€0OOTAaHMYECKOM OTHOIICHUH, TO
IIPH HEOOXOJUMOCTH OIPEACTUTh CPEIAHION TUIOTHOCTH MOMYJISAIUU JIJI BCEH TEPPUTOPHUH, HAJO
pacmipenenuTs BbIOMpaeMbie MPOObI MO TeOOOTAHUYECKUM ACCOLMALUSM MPOMOPIHOHATBHO HUX
IIOMIAasIM. AHAJIOTMYHBIM 00pa30M B KPOHE JiepeBa WJIM Ha BHICOKOM TPaBSHUCTOM PACTCHHH YYET
MIPOBOAMTCS OT/IEIHHO HAa Pa3HBIX YPOBHSX BBICOTHI HAJl MOYBOM. 3aTeM BCE ITH JAaHHBIC CBOMISTCS
BMECTe, NpPUHUMas BO BHHUMaHHE WX 'yaeNbHbIH Bec" (MOCIONHBIA METOX), COOTBETCTBEHHO

bopmyne
- Zl N i X i
i1} N !

o6

rac X06u1 — CpCAHAA IUIOTHOCTH IONYJIALIMHA B pPaCYCTC Ha BCC pPACTCHUC HIIM CAWHULY

nosepxHocTu nouBsl, N ;| —o0beM “ciost”, HarpuMep, CyMMapHas Macca JIMCThEB B JaHHOM "ciioe”,
X.

i —IUIOTHOCTb NOMYJISLMH B 3TOM 'cioe”, N — cymmapHBbIii 00beM Bcex "ciioeB”.

OO6mrast mucTiepcrs B 3TOM CITydae MOXKET OBITh OTpesiesieHa mo Gopmyse:

626m - z;_N'é'z ,
N

Of

rae O, — aucnepcus oTaenbHO i Kaxnoro "cios”, N, u N — Te ke, yTo B mpeasaynieit
bopmyse.

Ha mone ¢ cenbCKOX03sMCTBEHHON KYJIBTYpOH MPOBOAAT YYEThl HACEKOMBIX Ha OTACIBbHBIX
PacTeHUSIX 110 ONPENEICHHOMY MAapUIPYTY, OTCYMTBIBAsA KaXKIbIi pa3 UX ONpPEAEIEeHHOE KOJIUYECTBO
OT Havasma Mapuipyra. bmaromaps 3ToMy CyOBEKTHBHBIA BBIOOP PACTCHHMH 3aTPyIHEH WIH
HEBO3MOXKEH. MapupyT IO IMOJII0 MpPOJIaraloT TakuM o0pa3oM, YTOOBI 3TO OBUIO YymoOHee
Ha0JI0/1aTeNI0, OJHAKO OH BCErJa JOJDKEH ObITh CTaHAApPTHBIM, a TAKKe 00s3aTENIbHO IepeceKaTh
BCE I0JIe MO0 HAUCKOCh, THMOO0 MO JIMHUM, MapaJUIeTbHON KpasM 1mouisd. Tak Kak HaceKoMble Ooee
OOMJIBHBI TIO Kparo TOJIs, STOT MapuIpyT JOHKEH MpeaycMaTpuBaTh pacrosnoxeHue okoio 70%
o0crexyeMbIX pacTeHui B KpaeBoil 30He mois. [Ipu yderax Ha JpeBecHON pacTUTEIBLHOCTH B cagax
WJIK JIecax OMPEICNSIOT INIOTHOCTh MOMYJ/ISIIIMKA HACEKOMOTO B PacyeTe Ha OJMH JIUCT (OETOKphLIKa)
wi Ha 1001 3enenoit maccel. [lpu 3TOM Takke perraeTcs 3a1aua o moadope NpoOHBIX JUCTHEB WIN
BETBEU B KPOHE, UCXOsl U3 OCOOCHHOCTEH pacrpesiesieHus: Ha paCTeHUH HAaCEKOMBIX JaHHOTO BUJA.

[ToMrMO BM3yaJIbHBIX YYE€TOB Ha pPACTECHHSIX YacTO NPUMEHSETCS TaKXkKe KOIIECHUE
SHTOMOJIOTMUECKUM caykoM. HaOmiromatens MpOXOIUT B OMPEICIEHHOM MECTE€ MEXAY psSAaaMu
CEeNTbCKOXO3SMCTBEHHBIX pPAaCTeHUH, Jenas mpu 3ToM o00baHO 50 B3MaxoB caukoM. Kak Mbl
OTMEYaJld BBIIIE, YSHTOMOJIOTMYECKOe KOIICHUE JAaeT OYeHb HETOYHbIE PE3yJIbTaThl, 3aBUCAIINE OT
HaOo1aTesi, MOTO/AbI, HAMpaBJICHHUS BETpa W BPEMEHU CYTOK. B HeOmarompusTHoe g UX
aKTUBHOCTH BpPEMs HACEKOMbIE YXOISAT MOJ KOpY, B Ma3yXW JIUCThEB, CIIYCKAIOTCS HA IOYBY,
IpsYach B €€ TPEIIMHBI, B MOJCTWIKY. [Ipu 3TOM OHU OKa3bIBAIOTCS HEJOCTYMHBIMHU JJIsI Cadka.
Ecnu cyrounble M3MEHEHUs YCIOBUN JIOCTATOYHO PETYNSPHBI, TO OKAa3bIBAETCS BO3MOXKHBIM
COCTaBUTH TaOIMIBI KOA(PPHUIUEHTOB MOMPABOK COOTBETCTBEHHO BHUIY HACEKOMOTO M BPEMEHU
CYTOK.

®u3nYecKu HEBO3MOYKHO MPOBOJIUTH YYETHl HA BCEX MOJAX, U KAKIBIA pa3 B OJHO U TO XKeE
BpeMs cyToK. OJJHAaKO SHTOMOJIOTHYECKOE KOILIEHUE — OJMH U3 HauMEHee TPYAOEMKUX U OBICTPHIX
CIIOCOOOB OPHUEHTHPOBOYHOTO Yy4eTa YHMCICHHOCTH MHOTHMX HAaCEKOMBIX Ha TI0J€, MO3BOJSIONIMN
C/IeNaTh MpeABapUTEIbHbIE BBIBOIBI.

3/1ech HET BO3MOKHOCTH OCTAaHABIIMBATHCS Ha OCOOEHHOCTSX y4yeTa Pa3IMYHbIX HACEKOMBIX,
OIMMCAaHHBIX B CIIELMATBHON JuTeparype. Tak, MEeTOJbl ydeTa MOYBEHHBIX HACEKOMBIX OMHCAaHBI B
kaure "KonumyecTBeHHbIEe METOABI B MouBeHHOW 3oosioruu”(1987), XBOEIHMCTOTPHI3YIIMX
HaceKoMbIX — B ctathe A.M.Boponiosa, A.B.I'oiny6eBa u E.I'.Mo3zosesckoii (1983).
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Yuem c ¢puxcuposannvim ypoenem mounocmu u memoo 00pamno20 GUHOMUATILHOO0
evloopa

[TpoBeeHne y4eToOB YUCIEHHOCTH HACEKOMBIX — OU€Hb Ba)KHAS B TIPAKTUYECKOM OTHOIICHUH,
HO, KaK IpPaBWJIO, UCKIIOYUTENIBHO TpyroeMkas pabora. Kak Mbl yxe oTMeuanu, €ciu HY’KHO
OIIPEJICNIUTh YPOBEHb IUNIOTHOCTHU C 33JaHHON CTENEHBbIO TOYHOCTH, CIIEAYET coOpaTh U 0OpaboTarh
OIpENIeIEHHOE KOJIM4YecTBO Mpo0. OIHAaKO MOXHO HE IOACUYMTHIBATH 3apaHee HEoOXO0IuMoe
KOJIMYECTBO IMPOO, HO MPOBOJHUTH Y4YETHl IMOCIEAOBATEIbHO, MOKA MOJIy4YEeHHBIC pe3yJIbTaThl HE
JOCTUTHYT OIpPEJECIEHHON CTENeHH TOYHOCTH. [ Takoro ydera ¢ (MKCUPOBAHHBIM YPOBHEM
TOYHOCTH HAJ0 Ha OCHOBE MPEABAPUTEIHHBIX MUCCIECIOBAHUN BBIYMCIUTH TaK Ha3bIBaeMylo "cmon-
AuHuo" M HAHECTU ee Ha rpaduk, IZIe OCh OpAMHAT — CyMMa BCEX IOCIEI0BaTEIbHO B3ATBIX
onpeneneHuit totHocTH (puc.24). O4YeBUAHO, YTO pPE3YNbTaThl JTUX IOCIEIOBATEIBHBIX
onpeneaeHu OyayT COOTBETCTBOBATh BOCXOAIIECH KpuBoii. Korja 3ta kpuBas mepecekaeT 'crTor-
JUHUIO", TOCTUTaeTCs PUKCUPOBAHHBINA YPOBEHb TOUHOCTH.

Ta

Puc.24. I'paduk mOCICAOBATEIBLHOIO ydYeTa YHCICHHOCTH

HACEKOMBIX ¢ (UKCHPOBAHHBIM YpOBHeM To4YHOCTH. OcChb

abcIyce — YUCIIO TOCIIEeIOBATENIbHO OepyIuxcst poo, och

Op/IMHAT — CYMMAapHOE€ YHCIJI0 BCEX YUTEHHBIX HACEKOMbIX

N — YUCIIO PEAbHO BBIIOJHEHHBIX y4eToB, Q — 4HCIO

M o 00HApY)KEHHBIX BO BpPEMs 3TUX YYETOB HACEKOMBIX, N —

guciao 1 yderoB, HEOOXOAUMOE [UIS  OIPEICIICHUS

Q YHCJICHHOCTH C 3aJaHHOW TOYHOCThIO, M— oOXxHIaemoe

YHUCII0O OOHAPYXEHHBIX HACEKOMBIX B N mpobax (mo
! A.W.Boponuosy u ap., 1983)

O4eBHIHO, YTO IMOCIIC TMPOBEACHHUS HEKOTOPOTO KOJIMYECTBA YIETOB MBI MOXKEM HAHECTH ITH
JaHHBIC Ha TpaduK W, HAMETHB MPUMEPHBIN X0/ JIMHUU TpaduKa, OMpPeAeTUTh 00IIee KOJTUIECTBO
po0, HeOOXOoAMMOE JIJIsl JTAHHOM CTENEHU TOYHOCTH yueTa. Ha puc. 24 mokazaHo, 4TO B Pe3yJIbTaTe
N, uucna npob cobpano Bcero Q HacekoMmbIxX. [Ipogomxas AuaroHanb NPsIMOYrOJIBHUKA, JOBOAUM

ee 10 nepeceueHus co 'cron-nuHuei’ . Ilepnenaukynsp, onynieHHbIi U3 TOUKU nepeceueHuss M Ha
0Ch a0CIIMCC, MTOKAKET, YTO HEOOXOIUMO B3ATh N, Ip0O.

Metox oOpaTHOro OHHOMHAJIBHOTO BBIOOpPa OCHOBaH Ha TOM, YTO MPOLEHT Mpoo,
COZIEpIKAIMX JaHHBIX HACEKOMBIX (BCTPEUAEMOCTh), OTPaXKAET HMX pealbHOE KOJIUYECTBO B
pupoie. ITO CIPaBEATUBO, KOHEYHO, TOIBKO MPH MOCTOSHHOM pa3Mepe mpoObl. Pacuer ocHOBaH
Ha ¢GopMysie OTpHUIATEIBLHOr0 OMHOMHAILHOTrO pacmupezaencaus. Ha rpaduke (Puc.25) mokaszano
COOTHOIIIEHUE MEXKIY J0JCeH 3aceleHHBIX JIEPEBHEB U CPEIHUM KOJIUYECTBOM KJIAJIOK Ha JIEPEBO U
JIOBEpUTENIbHBIC HHTEPBAJIBI AJISl IBYX YPOBHEW UMCICHHOCTH. Takoil MeTo] He TpeOyeT peaabHOro
MOJICYeTa HACEKOMBIX, U y4eT Ha KaXXJOM JIepeBe MPEKpaIlaeTcs cpazy ke Mmoclie oOHapyKEeHUS
X0Tsi Obl OHOU ocobm. CienoBaTeabHO, 3HAYUTEIHHO COKPAIAETCS TPYMAOEMKOCTh ydeTa. ITOT
METO/]T OKa3bIBACTCSI OUCHb MEPCTICKTUBHBIM U B CEIbCKOXO03SUCTBEHHON TIPAKTHKE.

3 3

Puc.25. JluHMHM  OTPHIATEILHOTO OMHOMHAIBLHOTO
BeiOopaMm  90%-HOro JOBEpPUTEIBHOTO WHTEpBAJIA IIPH
obcienoBannu 50 mmu 100 nepebeB (pacrenuit). Ochb
abcrycc — J0JIsl 3aCeNICHHBIX JEPEeBbEB, OChb OpAMHAT —
cpemHee 4YHCIO KIaAOK Ha OAHO jepeBo (mo A
BopoHnuosy u ap., 1983)
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Memoo nocnedosamenvnozo yuema

Bo3moxxHBI W Apyrue crmocoObl COKpalieHHs padoThl MpH ydeTe HaceKoMbiX. OOpaTum
BHHUMaHUE, YTO TIPU B3SATUU MPOO MBI TAPAaHTUPOBAIH OJMHAKOBYIO OMIMOKY HE3aBUCUMO OT YPOBHS
YHCIIEHHOCTH HaceKoMbIX. Bcerma nam B 3ToM ecTh HeoOxonumMocTb? OueBUIHO, YTO IMpH
MPAKTUYECKUX y4eTaX BAKHO 3HATh HE CTOJBKO PEANTbHYIO YHCIEHHOCTh HACEKOMBIX, CKOJIBKO
MIPEBBILIAET JIU OHA JIOMYCTUMBIM YPOBEHb, BOHUKAET JIU OMACHOCTh MOTEPU CYIIECTBEHHOMN YacTh
ypoxasi. COOTBETCTBEHHO, IPU HU3KUX YPOBHSAX YHCIECHHOCTH MOKHO €€ 3aBBICHTh HIIU 3aHU3HTH B
HECKOJIbKO pa3 0e3 kakoro—imo6o ymepoda. Haobopot, mpu npubImkeHnN K KpUTUYECKUM YPOBHSIM
TOYHOCTH OIPENEICHHs] YUCICHHOCTH IMPHOOpeTaeT ocoboe 3HayeHHe. 31ech Jake HeOOIbIast
omuOKa MOXET MPUBECTH K CYIIECTBEHHOW MOTEpe MaTepUalbHBIX CPEICTB, K HEHYXKHOMY
3arpsi3HEHUI0 MECTHOCTH. [liTaH mocnenoBaTeNbHOr0 yyera ¢ MHTEPBAJIbHOW OLEHKON IUIOTHOCTH
MOMYJISIIUM  TO3BOJISIET  COKPAaTUTh 3aTpaTbl Tpylda TMPUMEPHO BABOE IO CPAaBHEHHUIO C
TPAAULIMOHHBIMA  METOJaMU  OMNpeAeleHHs  4YucleHHocTH. [lpumep momoOHOTO  MIIaHa
MOCJIEI0BATENBHOIO yueTa IMpHUBeIeH Ha pucyHke 26. 31ech Moka3aHbl TPU Ipagallii. CUIBHOE,
cpenHee U cinaboe 3apaxeHue BpeauteneM. i MpakTUYECKUX HYXJ, TO—BUIUMOMY, TOCTATOYHO
TOJIBKO JIBYX TPaJalliii: BBIIIE TOPOTa BPEIOHOCHOCTH U HUXKE HETO.

DTH TUTaHBI PEJCTABIISAIOT c000# ocu kKoopauHat. Ock abcuuce — MoCiIe0BaTebHOCTh MPo0o,
KoTopeie Oepyrcst mist yuera (1,2,3 ¥ T.1.), a OCb OpAMHAT — CyMMa YYTEHHBIX HAaCEKOMBIX,
oOHapyKeHHBIX B 3THX Npobax. Ha ocsix opAwHAT HAaHECEHBI Tak)Ke 30HBI HEONPEIEIICHHOCTH,
KakJasi U3 KOTOPBIX OrpaHWYeHa JBYMsI MapajijieIbHbIMH JMHHUSAMH, UAYIIMMH TOJ YIJIOM H
CUMMETPUYHO IO OTHOIIEHUIO K HYJIeBOH Touke. Ha pucyHKe moka3aHo 10 JBE TaKhe 30HbI, HO TIpU
pacuere, UCXOJs U3 MOpPOTra BPEJOHOCHOCTH, TOCTATOYHO OAHOM. [l pacuera 3THX 30H, TOUHEE
JTUHUH, UX OTPAaHUYHMBAIOIINX, HEOOXOAMMO Ha OCHOBE MPEABAPUTEIHHBIX YUETOB HAWTH CpeaHee
gucio ocobell Ha MpoOy M AWCIEPCHIO ITHX JAaHHBIX, BHIOPATh MOPOT BPEAOHOCHOCTH, a TAKXKeE
YPOBEHB JIOCTOBEPHOCTH HAIIIETO YYeTa.

Korma 5T 30HBI MOCTPOEHBI, MBI HAYMHAEM HAHOCUTb Ha Trpaduk pe3yiabTaThl
MOCIeA0BaTeNbHO B3ATHIX Tpo0. [lomydaromascs BOCXopsias KpuBas B 3aBUCUMOCTH OT €€
HaKJIOHa TMPOJOJDKAeTCd 3a IMpeaesaMH 30Hbl HEOINpPENEICHHOCTH BbIIIE, WM HIXKE ee.
COOTBETCTBEHHO, YHCICHHOCTh YUYUTHIBAEMBIX HACEKOMBIX OKA3BIBAETCS BHINIC WM HIKE MOpPOTa
BPEIOHOCHOCTH.

N

&5
Puc.26. [Inan mocienoBaTeNbHOIO y4eTa

35 SuL ImeNKonpsaa—MoHamienka Porthetria
monacha L. Ocp abciicc — 49HCIO
[OCJIE0BATENILHO  Oepymuxcss 1pob (o

25 100 r xBou), OCh OpIAMHAT — CYMMapHOE
KOJIUYECTBO 00HapyKEHHBIX UL,
IlynkTupHoi JTIMHUEH TOKa3aHbl
pe3yiabTaThl  PEaJbHOro  yd4era, MpH

15 CUIIbHOM 3apaKCHHOCTH JICpPEBHCB
MoHarieHkoit (mo A.J.BoponuoBy u mp.,
1983)

5

i i
g 1 J 5 7 L)

bonee moapoOHEI pacueT [uIsl MOCIeA0BaTeIbHOTO yueTa puBeieH B cratbe A.M.BoponIiiosa
u 11p.(1983).
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Memoo Koppenayuonnvix Qynkyuil

Perynspuble oOcnenoBaHuss € 1EIbI0 YYETOB HACEKOMBIX MPOBOJATCS MHOTHMU
OpraHu3alMs MU KaK B CEJIbCKOM, TaK MU B JIECHOM XO3siiicTBe. EcTecTBeHHas 1elib 3THX
oOcieoBaHUIl — BO-BpeMs 3aMETUTh HAYMHAIOIIEECS MacCOBOE PAa3MHOXKEHHE BPEIHOTO BHJA.
OnHako MaccoBbI€ Pa3MHOXKEHHS PEIKO OTPAaHUYEHbl KAaKUM-TO OJHHUM IIOJEM WJIH JIECOM.
V3MeHeHns MeTeOopOJIOTMYECKUX YCIOBUM, OIarompusTHBIE JUIsi MAaCCOBOTO PAa3MHOXKEHHUS Cpaszy
OXBaTBIBAIOT OOJIBIION reorpaduieckuii paiton. Kpome Toro, HacekoMble aKTUBHO MUTPUPYIOT, YTO
MPUBOAUT K OIPEACICHHOMY BBIPAaBHMBAHUIO IUIOTHOCTEH mnomyisanuil. IloatoMmy BO MHOrmx
CIIy4asix YACIIO YYETOB B pailOHE MOXKHO COKPATUTb.

®.H.CeMeBCKkHI NPEIIOKUI IJIs1 palMOHATIN3AIMN CUCTEMBI YYETOB TaK Ha3bIBAEMbI METO/T
KoppesuoHHbIX (pyHKimii. CyTh €ro cBoAWTCs K cienytomemy. OMNpenensioT IIOTHOCTb
NOMYJSIMKM  Kakoro-iubo BHUJAa BO MHOTHMX [apaX paBHOYJAJICHHBIX TOYEK, HalpuMmep, Ha
pacctostHun 1 kM apyr ot apyra. BrionHe BeposITHO, YTO €Clid B OJHOM TOYKE M3 TakOW mapbl
HaOJII0JJaeTCsl BBICOKAsI 3apa)XK€HHOCTh, TO B JAPYroll Ha paccTOSTHUU B 1 KM OHa TOXe HE OyAeT
HU3KOH. U, Ha000poT, eciu BpeauTenb B OJHOW TOUKE COBCEM OTCYTCTBYET, TO Ha pacCTOSIHUU B 1
KM €ro IUIOTHOCTh HaBps JU OyJeT BbICOKOH. Creayrolue maru — onpe/esieHne KOppemsuu st
nap Touek, yaaneHHbix Apyr or apyra Ha 10, 100kM u T.1. O4eBUAHO, YTO YeM JAIbIIC YAaICHBI
JOpyr OT Apyra TOYKH, TEM MEHEE CXOAHbI INIOTHOCTH MONYJSALMM B 3THX TOYKax. Bo3MoxkeH u
TaKoM Ciydaid, KOTJia KOPPEISUs IJIOTHOCTEeH NCUe3aeT Jaxke Ha OJIM3KOM PacCTOSHUU.

Ecmu otnoxuth Ha rpaduke KodDHUIMEHTH KOPPENSAIUU IIOTHOCTEH MJisi Bce OoJee
yIaJEHHBIX TOYEK MBI TIOTYYUM TpaduK KOPPENIIUOHHONW (PYHKIINU, KOTOPBIA MOXKET OBITh B3AT 3a
OCHOBY ISl pallMOHATIN3allMu IpoIlecca yueTa B Ipeenax JaHHOTO Teorpaduiyeckoro paioHa.

Memoovl yuema omuocumenbHou YUCI1eHHOCIU

Bce nepeunciienHble HaMU BbIIIE METOABI yueTa ObLTM HalpaBieHbl HA TO, YTOOBI OTYYUTh
MIPEJICTABJICHUE O PEATbHOM YPOBHE YHCIEHHOCTH OOBEKTa WM, TI0 KpaiiHel Mepe He MPEBBIIIacT
JIM 3Ta YHUCJICHHOCTh KaKylO-TO paHee yCTAHOBJICHHYIO HaMM rpaHuily. OZHAKO CYIIECTBYET psij
METOJIOB, C IIOMOIIIBIO KOTOPBIX MOXHO CYJIUTh O YUCICHHOCTH JIUIITh KOCBEHHO, JTHOO0 M0 KaKOW—TO
YacTU NOMYNSIIMM, JUO0 MO pe3ylbTaTaM JeATeIbHOCTH HAaceKOMbIX. Takue MEeToAbl NaroT
OPUEHTUPOBOYHOE MPEACTABICHUE O YNCICHHOCTH HACEKOMBIX U O TEHICHIIUSX €€ NU3MCHCHHIA.

B kauectBe mpumepa M.C.I'misspoB(1975) npuBOAMT ydeT MMOYBEHHOW Me30(hayHbI
HaOo1aTeNneM, UAYIMUM 3a TUTyroM. KOHEYHO, eCTh JIUIIh OMpeleleHHAs KOPPEISIHUS MEXKIY
KOJIMYECTBOM JINYMHOK HACEKOMBIX, OOHApYXCHHBIX JTHM CIIOCOOOM, U  aOCOIIOTHOM
YHCIIEHHOCTHIO.

Ctporo roBopsi, U METO/I SHTOMOJIOTHUECKOT0 KOIIEHUS TaK)Ke AA€T JIHIIb OPUEHTUPOBOUYHYIO
OILICHKY YHCIIEHHOCTH, PAaBHO KaK W OINpEAeNICHUE IUIOTHOCTH 10 YUCIYy TOBPEXKICHHBIX PAacTCHUMN
WM JINCTHEB, I[BETOB, OYTOHOB, IJIOAOB, a TaKXKe IO YHUCIY HKCKPEMEHTOB HACEKOMBIX HIIU HUX
JTUHOYHBIX MIKYPOK.

OdveHb YacTO O YHWCJICHHOCTH MOMYJSIHUHM CYIAT IO pe3yiabTaTaM yJIOBOB HACEKOMBIX C
MOMOIIBIO0 Pa3IMYHBIX JIOBYIICK. Bce 3T JIOBYIIKM MOXKHO pa3[eiuTh Ha ABE Kareropuu. 0e3
MPUBJICKAIONIMX AareHTOB, B KOTOpPbIE HACEKOMbIE IONaJal0T CIy4yailHO, U CHEUHaIbHO
MIPUBJICKAIONINE HAaceKOMbIX. [lepBbrie Bcerga cCOOMPAIOT 3HAYMTENHHO MEHbBINE HACEKOMBIX, YeM
BTOpble. OIHAKO Pe3yNbTaThl, MOJIYYEHHbIE C MOMOUIbIO JIOBYIIEK 0€3 NMPUBJICKAIOUIUX areHTOB
ropaszio Jier4e WHTEPIPETHPYIOTCs. [leno B TOM, YTO MPHBIEKATEIHLHOCTh (DaKTOPOB, HAIPUMED,
CBETAa WJIM XUMHYECKMX CTUMYJIOB, B 3HAYUTEIbHONH CTENEHU 3aBUCUT OT TOTOJIbl U
(U3MOTOTHYECKOTO0 COCTOSHUSI HAceKOMbIX. [loaTomy Manblii cOOp, MOMYYEHHBIH C HMOMOIIBIO
TaKoM JIOBYIIKH, MOKHO TPaKTOBaTh MO0 KaK PeaJbHYI0 HU3KYIO YHCICHHOCTh 00BEKTa, 1100 Kak
CHIDKEHHE TIPUBIIEKATEITFHOCTH (haKTOpa MIPH TOH Ke WK Jake OObIIel YHCICHHOCTH.

Cpenu noByuiek 0e3 MpUBIEKAOMUX (PAKTOPOB CIIEAYET YNOMSHYTHh 3€MJISHbIE JIOBYIIKH
bapOepa (0aHku, BKONAHHBIC B TIIOYBY), OKOHHBIC JIOBYIIKH, TJI¢ CJIy4ailHO MPOJICTAIOIIHE
HAaCEKOMBbIE yIapsioTCs O CTeKI0 W mamailoT B ¢ukcupyromuii  pactsop (M.H.Camkos,
J.b.Yepnbimes, 1983), cauku, 3aKpelyicHHbIC Ha OOINCH BpallaroOIICHCsS OCH, JIOBYIIKH,
BCAChIBAIOIIME HACEKOMBIX BMECT€ C BO3JyXOM, JIOBYHIIKM Mane3a, MpeacTaBisionife coOoi
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KYIOJIOOOPa3HbI TEHT, OTKpHITas BEpIIMHA KOTOPOTO SBIAETCS Bepuied ¢ (UKCUPYIOIIUM
pacTBopoM. Bce 3TH JOBYIIKM paccCUMTaHbl HA CIy4YailHOE MOIMAJaHWe B HUX TMEPEABHTAOIINXCS
HaceKoMbIX. OJHAKO BENMYMHA HUX YJIOBAa 3aBUCUT HE TOJBKO OT YHUCICHHOCTH IOMYJISALUN
HACEKOMBIX, HO M OT YPOBHSI IOABIKHOCTH. KpoMe TOro, B 3aBUCHMOCTH OT BPEMEHHU CYTOK H T'OJIa,
OT TOTOJbl WM MO JPYTUM TNPUYMHAM IYTH U YPOBHH IIOJIETAa HACEKOMBIX MOTYT MEHSTbHCS.
JIOCTaTOYHO JIHIIh HACEKOMBIM JIETETh HEMHOTO BBIIIE, YTOOBI HE TONAAaTh HU BO BCACHIBAIOIINE
BO3/YX, HU B OKOHHBIE JIOBYIIKH.

JloBymIkM ¢ TPHUBICKAIONIMMH HAaCEKOMBIX (DakTopaMu TaKXe O4YeHb pPa3HOOOpa3HBHI.
[Ipocreliime W3 HUX — MYYKH BBHIMOJOTONM TPaBbl M COPHSAKOB ISl IPHUBICUYEHUS TYCEHMIL
MOJIIPBI3AIOIINX COBOK, a TAKXKE )KYKOB—IIICIKYHOB U JXYXKEeIUIl. B psije ciyuaeB ajs yBeIWYCHUS
cbopa noBymkamu bapbepa Taxke NPUMEHSIOT pa3iMyHble, OOBIYHO MUINEBble NMpuMaHku. Ha
MPAKTHKE IIUPOKO HCIOJB3YIOT IENblii HaOOp JIOBYIIEK C IOJIOBBIMH (DEepOMOHaMH, a TaKXke
CBETOJIOBYIIKH.

CoBepIIEeHHO OYEBHJIHO, YTO HHM OJHA M3 OTHX JIOBYIIEK HE MOXET JaTh HaIC)KHOU
uHbOpMAllUM HU O BPEMEHHU IMOSIBICHUS TEX MM HHBIX HACEKOMBIX, HH 00 HUX pealbHOU
YHCJICHHOCTH. B wacTHOCTH, (peHOIOTHYecKrne CPOKH TMOSBICHHS UMaro psjga 0abovek W KYKOB,
MIOJTyYCHHBIE C MOMOIIIBIO CBETOJIOBYIIKH, MOTYT OTCTaBaTh OT peaibHbIX Ha 10—-15mueii. [Tpuunna
ATOTO — U3MEHEHHE BPEMEHH JIETa UMaro 1Mo OTHOIICHHUIO K CBETOBOMY JHIO. Tak, B Mae JIET MOXKET
3aBepIIaThCs €lle 10 HACTYIUICHHWsS TEMHOTHI WM IO KpaiHEeH mepe emle 0 JOCTHUKEHHUS TOTO
YPOBHSI €CTECTBCHHOHW OCBEIIEHHOCTH, KOTJIa CTAHOBHTCS BO3MOKHBIM JIET HACEKOMBIX JTaHHOTO
BUJIa HA CBET.

Bosbiioe KoIMUeCTBO HACEKOMBIX, BBIJIOBJICHHBIX CBETOJIOBYIIKOW, HE BCETAa O3HAYAET, UYTO
peanbHasi YHUCIECHHOCTh MECTHOW TOMYJSAIMH O4YeHb BbIcOKa. HekoTopple 0abouku MOTYT
MIPUBJIEKATHCSI CBETOM BO BpEMsI MX MAacCCOBBIX MHTpallui, Tak cka3aTh — "Ha mposere”. Tem He
MeHee cOOp HAaCEKOMBIX C MOMOIIBIO (PEPOMOHHBIX M CBETOBBIX JIOBYLIEK LIMPOKO NMPHUMEHSETCS,
Onarozmapst MpOCTOTE MX MCIOJIB30BAHUS U MOJYUYECHUIO OOJIBIIOTO KOJUYECTBA MaTtepuaia. Bompoc
e 00 UICTUHHOW IIEHHOCTH TUX MaTEpUAJIOB, KaK MPaBUIIO, HE pacCCMaTPUBACTCS.

4. BO3PACTHAA U ITOJIOBASA CTPYKTYPA IIONIYJIAIINHN

BospactHast u mosnoBas CTpyKTypa MOIYJALHMA HACEKOMBIX — Ba)KHEHIlMe MoKa3aTelu
COCTOsIHUA TMOMyJiIluu, nmoabEMa WKW Cllaga €€ YUCICHHOCTH. Ananus FI/I6CJ'II/I HAaCCKOMBIX Ha
Pa3HbIX CTAIMSX pa3BUTUs (TAOJHIIBI BBDKUBAHUSA) SIBISCTCS OCHOBOW Il IOHUMAHHS TUHAMHUKH
YUCIICHHOCTHU HOHyHHHHﬁ. Bo wmHoOrmx CIydadx KapTHHa BO3pPAaCTHOI0O M IIOJIOBOr'0 COCTaBa
MOMYJSIUM  MPUHIMIMAIBGHO OTJIMYaeTcs OT TaKOBOM y TIO3BOHOYHBIX, OIKMCAaHHOW B
MHOT'OYHCJIICHHBIX PYKOBOACTBAX IIO0 3KOJIOTUH. Y O6H_I€CTBGHHI>IX HACC€KOMbIX, ITOMHUMO
BO3PACTHOW U TMOJOBOM CTPYKTYPHI MOMYJISINI, UMEET MECTO TakKe pas/ielieHne BceX 0coOei Ha
KacTbl, KOTOPOE MBI 37IECh HE pACCMATPUBAEM.

Bo3pacmmnoit cocmae nonynayuu

[Tog BO3pacTHBIM COCTAaBOM MOMNYJSALMH HACEKOMBIX CIEAyeT IMOHUMATh COOTHOIIEHUE
YUCJIEHHOCTEW HACEKOMBIX Ha Pa3HbIX CTAIUSIX PA3BUTHUS WM UMAro pa3HbIX BO3PACTOB B KAXKIbIN
JTaHHBIA MOMEHT BpeMeHH. Ecniu HeOnaronpusTHeIA CE30H MOTYT MEPEXKUTh TOJIHKO HACEKOMBIE Ha
OJTHOW KaKOW—IMOO0 CTaJinK, TO UMEHHO OHHU U OYIyT MPEICTABIICHbI B TEYEHUE BCETO TOTO CE30Ha.
Hannuue B 3TO BpeMs TOJNBKO MOJOBO3PENBIX Oco0Oeil He OyJeT o3HauaTh, YTO MOMYJISIIUS
BBIMHPAET, PAaBHO KaK HAJIMYHUE TOJIBKO SIMI] HE CBHJCTEILCTBYET O OYPHOM Pa3BUTHH MOIYIISIIIUH.
OpHako W B JalbHEHIEM TOMYNANUS B KXKIABIH MOMEHT BPEMEHHU MOXKET OBITh MpeCcTaBlICHA
TOJBKO OHOW WJIM JABYMsI CTaAHSMHU Pa3BUTHA. DTO OCOOCHHO THUIUYHO JIJII MOHOBOJBTHHHBIX
BUJI0B. UeM OoJibIlie TOKOJIEHUH MPOXOINT 32 TOM, TeM OOJbIIee KOJTUIECTBO CTaIUN MOKHO HAUTH
OJTHOBPEMEHHO.

IloaToMy IIMpPOKO HW3BECTHHIE BO3PACTHBIE ' HUPAMUJBI', IOKa3bIBAIOLIUE COOTHOIIECHUE
0oco0ell pa3HBIX BO3PAcCTOB Yy IMO3BOHOYHBIX M JIAIOIIME BO3MOXXHOCTH OIIGHUTH CIIOCOOHOCTH
MOMYJISIIIAK K YBEJIMUEHUIO YHCIEHHOCTH, NI HACEKOMBIX MOTYT OBITh TOJTYYEHBI JIUIIb B PEIKUX
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ciydasx. OHaKo, HapUMeEp, B Cliydae JIUTEIBHOTO BhIPALIMBAHUS OOJBIIOrO KOJHYECTBA 0CO0CH
B J1a0OPAaTOPHOMN KYJIBTYPE COOTHOLICHHE MX YMCICHHOCTEH Ha Pa3HBIX CTAAUSIX Pa3BUTHS SBISCTCS
XOpOIIMM IOKa3aTelieM COCTOSIHUSL KyJabTypbl. s Teprosa SKCIOHEHIMAJIBHOTO POCTa
YHCIICHHOCTH W Ha4yaJbHOTO OCBOCHHMSI CyOCTpara THIHYHO OOJBIIOE KOJWYECTBO JIMYHHOK.
HaoGopor, moBbIlIEHHE YWCICHHOCTH JIMYMHOK CTaplIMX BO3PACTOB M HMMAaro COOTBETCTBYET
NPEKPAIICHUI0 HapacTaHMsl YUCICHHOCTH HAaCEKOMBIX B KYJIbTYpe W HCYEPIAHHIO JKU3HEHHBIX
pecypcoB (Hukuruna—Ilerposa u ap., 1986).

Taoauuywt evircusanus

Hacekompble, m0om00HO OOJBIIMHCTBY JAPYTUX OECMO3BOHOYHBIX, OTIWYAIOTCA HHU3KOU
BbIHCUBAEMOCMbIO, T.€. MaJOW BEPOATHOCTHIO BBDKUBAHUS OCOOM B TIPOIECCE Pa3BHUTHUSA.
JleficTBUTENbHO, YMCICHHOCTD TOIYJISIITUN B IPUPOJIE PH HEM3MEHHBIX CPEIHHUX YCIOBHUSIX BCETIa
OCTaeTcsl MPUMEPHO HA OJHOM U TOM K€ CPEAHEM YpPOBHE, a IUIOJOBHUTOCTb K€ OJHOW CaMKH
HACEKOMBIX KO0J€0JETCS OT HECKOILKUX IECSITKOB IO HECKOJBKHUX ThHICAY SUIl. DTO O3HAYAET, YTO
IIAaHC KaXIOH O0COOM JOWTH JI0 MOJIOBO3PEIOTr0 COCTOSIHUSA O4YeHb Mail. [IJi1 HaceKOMBIX, B OOIIeM,
TUIMYHA BBICOKAsi CMEPTHOCTh Ha PaHHUX CTaausX pa3BuTHsA. OCOOCHHO 4acTO MOTMOAIOT sHIa 1
JTUYMHKY MIIAAMAX BO3pacToB. COOTBETCTBEHHO, KPUBAS BbIICUBAHUS HACEKOMBIX B OOJILIITMHCTBE
CIIydaeB BOTHYTas, YTO MOKa3bIBACT CHa4Yaia OBICTPHIM, a TOTOM 3aMEJICHHBIN CIaj YUCICHHOCTH
110 MEPE Pa3BUTHSL.

AHanmu3 BBDKUBAHHUS HACEKOMBIX OIPEACICHHOTO BHAA HA Pa3HBIX CTAIUAX HMX Pa3BUTHS
MOJKET OBITh MPEJCTABIICH KaK Ta0nuia BekuBaHus. COCTaBICHHUE STUX TAONHUIl — YIOOHBIN cI0c00
MPOCIICIUTh MU3MEHEHHUSI BO3PACTHOTO COCTaBa MOMYJSALMM Ha TPOTSHKEHUHM PAa3BUTHS H, UYTO
O0COOCHHO BaXXHO, MPOAHAIM3UPOBATh KOHKPETHOE BIMSHUE PA3IWYHBIX OHOTUYECKUX U
abnoTnuecknx (paKTopoB HA YUCICHHOCTD MOMYJISIINH.

OcTaHOBHUMCSI CHa4aja Ha OCHOBHBIX MPHUHIIUIIAX COCTABJICHHS TAOJMII BEDKUBAHMS, a 3aTEM
paccMOTpUM HX KOHKpPETHbIE TpUMEphl. B camoMm mpocToM ciaydae Mbl HMEEM JIeNO C
MOHOBOJIbTHHHBIM BHJIOM U HEMEPEKPHIBAIOIIUMHUCS TOKOJIEHUAMU. [Ipeanonoxum, 4To mIOTHOCTh

TOMYJAMH TOIBKO YTO OTIOXKEHHBIX s (@, ) paBHa 1000na onun M° . Ha npoTsKeHuH pa3BUTHS

900 sur; mormbaeT Mo pasHbIM IPUYMHAM, KOTOPHIE MOYKHO Y4YECTh OTHAEIBbHO (Hampumep, OT
SIUIIEBBIX MAPA3UTOB, BEIMEP3aHUs, BHIMAUMBAHUS U T.1.). ToOrjaa IIOTHOCTh MOMYJISIIMHA JTUYAHOK

nepsoro Bospacta (a,+1) Oyzer pasma 100 Ha m”. IIpeanonokuM pajuee, YTO TO3KE MOKHO

o6HapyxuTh TOMbko 10 nuumHOK BTOporo Bospacta Ha 1 M? (a,+2). CienosaTenbHo, psi,

MOKA3bIBAIONIUHN TIJIOTHOCTh MOMYJIAIMKM Ha 3THX TPEX pa3HbIX cTamusx Oyaer criemyronum: 1000,
100wu 10.

Eciu npuHATE UCXOTHYIO TUIOTHOCTB 3a €IMHHUILY, TO JIOJIS BBIBEIIIMXCS JIMIYMHOK TIEPBOTO
Bo3pacta (I, +1), Oyner pasna 0,1, a nuunnok BTOoporo Bo3pacta (I, +2) — 0,01.CooTBeTcTBEHHO,

cMepTHOCTH (d, ) Ha cragum siina pasHa 1 — 0,1= 0,9 a nuumuok mepsoro Bozpacra 0,1 — 0,01=
0,09.
BaxxHolf XxapakTepUCTHKOHN sBiseTca Takxke kKoddduiuuent cwepmnocmu — ¢,. OH paBeH

yacTHOMY OT aeneHus d, /|, , T.e. COOTHOWIEHUIO JONU MOTHOMMX OcoOel K Joijie BEDKMBIIMX. B

X 1
Haiem ciydae o pasen 0,9/1,0 = 0,%uist siunr 1 0,09/0,1=0, 91151 TMUMHOK MEPBOTO BO3pAcCTa.
IIpu pacyerax ymoOHee omepHpoOBaTh HE C CAMHMM YHCIaMH, a ¢ HX Jjorapudmamu. D10

CYLIECTBEHHO, B YaCTHOCTH, IIpU pacuere uumencusHocmu cmepmuocmu (K, ), KoTopas
npencrasisier co0oit pasHocts l0g @, (morapudm uncna ocodeit B Havane pa3BuTHs cTaauu) u log
a, +1 (rorapudm umcia ocodeil B KOHIIE pa3BUTHUS ITOH — HavYasIe pa3BUTHU ClieytomIei cTaaun). B
HAIlleM CiTy4ae JaHHbIA KO3 GuUIMenT i cragun siina pasen 3—2=1 (log 1000=3; log100=2])y
K€ BEIMYUHY MBI TOJIYYUM JUIs JIMYMHOK TepBoro Bo3pacta (2—1=1). O6a »Tm mokazaTtens —

KOA(DPUITMEHT CMEPTHOCTH U HHTCHCUBHOCTh CMEPTHOCTH MUMEIOT OOJIBIIIOE 3HAUEHUE MPU aHAIIU3E
JUHAMHUKH YHCICHHOCTH TOMYNSAUUUA. AHAMU3UPYS TaONMUIBl BBDKUBAHHS 32 PsJ TOKOJEHHH,
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MO>KHO TPOCJIEIUTh, KaK YUCICHHOCTh MOMYJIALUU CBA3aHA C YPOBHEM TOTO HJIM MHOTO (pakTopa
Cpempl.

B kauecTBe OJHOrO M3 KOHKPETHBIX MPUMEPOB PACCMOTPUM TaOJIUIy BBDKHBAHUS 0a00YKH
sumueil magenunsl  Operophtera  brumata L., onyOmukoBanuyio B kuure JI.K.Bapmnwm,
J.K.I'panyemna u M.I1.Xaccena (1978) fa6:.2).

Tab6muna 2
Tabnua BeDKUBaHUS 111 3UMHEH msiaenuns! (Ha 1955-1956.) (o JI.K.Bapiu,
JI.P.I'pagyemny u M.I1.Xacceny, 1978c u3meHeHUsIME)

IToxa3atenn a, m, d, log a, |k,
Hmaro 4,4*

Sitna 658,0 2,82
I'ycennubl mocieaHero 96,4* | 561,6|] 0,85 1,98 0,84
BO3pacra

3apaxkeHHbie Cyzenis 90,2 | 6,2* | 0,06 1,95 0,03
APYTHMMH MapasuTaMu 87,6 | 2,6 | 0,02 1,94 0,01
MHUKPOCTIOPHIUSIMHU 83,0 | 4,6* | 0,04 1,92 0,02
Kykonxu
cheleHHble XumHukamun | 28,4 54,6 0,66 1,45 0,47
3apakeHHble mapasutamu | 15,0 | 13,4*| 0,46** 1,18 0,27
Hmaro — 1956'. 7,5*

*  3Be30YKOM 0003HAauYeHbl (aKTHUYECKHE HAOIIOJECHUS, OCTaJIbHBIC BEIMYMHBI —
HpOI/I3BOI[HBIe OT HUX.

** CMEPTHOCTH OT XHUITHUKOB M ITAPa3uTOB PACCMOTPEHA KaK MOCIIC0BATEIbHBIC SIBIICHHS.

a,— 4ucio ocobeil, ocTaBImIUXCA B KMBBIX (Ha 1 M,); M, — 4ynuClI0 MOTMOMNX HA JaHHOU

cranun ocobeit (ma 1 m?); d, — cMepTHOCTH (mons ocoGei, MOrMOUIMX Ha JAHHOW CTajuu

otnaHHOU npuunHbl); K, — uHTeHCHBHOCTH cMepTHOCTH (log a, —loga, +1).

babouku 3TOro BUAa BBIBOJATCS M3 KYKOJOK IMO3JHEW oceHbio. IIpakTuyecku OecKpbuible
CaMKH TIOJTHUMAIOTCS 110 CTBOJIaM JICPEBhEB BBEPX M OTKJIAJIBIBAIOT SHIA B TPEITUHAX KOPBI. UTOOBI
OTIPECTUTh YHCIEHHOCTh 0ab04eK, Ha CTBOJNAX JEPEBbEB 3aKPEIUISIIN BepiieoOpa3HbIe JTOBYIIKH.
OTH JOBYIIKH pacmojlaraii Ha S JEPeBbAX C OONICH IJIOMAIbI0 MPOCSKIIUHA TOJIOTa Ha 3E€MITIO
282v?%, Mo 1aBEe HA KakIOE nepeBo. Kakmas u3 nmoByiiek oxBaThiBana 1/8 mepumerpa cTBOIIA,
MO3TOMY YJIOB BCEMH JIOBYIIIKAMU COOTBETCTBOBaN 1/4 YMCIIEHHOCTH BCEX CAMOK Ha 3TOM y4acTKe.
Bcero 6su10 moitmano 413 camok. OueBHIHO, YTO HA y4aCTKE MX JOHKHO ObuTo ObITh 41X4=1652,
T.e. okosio 5,85ua 1 M?. Onna YETBEPTh CAMOK IOTHOJIa B JIOBYIIIKAX, CIEAOBATEIbHO, INIOTHOCTD
MOTYJISIIUM CaMOK, OTJIOKHUBIIKX SHIa B KPOHAX JIepeBbeB, Obuia paBHa 5,85x0,75 = 4,39.

[To BCKpwITHSIM OBUIO YCTAaHOBIJICHO, YTO CAMKH B CpeaHeM OTKiIaabpBaid 1o 150 swuir.
CrnenoBaTenbHO B pacueTe Ha OJUH M2 OBIJIO OTJIOKEHO OKOJO 658 sl ['ycenuipl, TOTOBBIE K
OKYKIJIMBAaHUIO, CITyCKAJIMCh BHU3 HA IIEIKOBUHKAX. Sbl OMPEACTUTh UX YUCICHHOCTH, MO/ KaXKI0e
W3 TSTH JIepeBbeB cTaBWiIM | 1Ba yoTka. B nmoTkax HakarmumBaiach JOXAEBas BOJA, B KOTOPOM
TOHYJIU CITyCKaroIuecs ryceHuIsl. [momanp kaxoro jgotka o6si1a pasHa 0,5m 2 Takum obpazom,
MOKHO OBLIO MOACYUTATH YUCIIO YXOJIAIINX HA OKYKIMBAaHWE TYCEHHI] Ha BCEM y4acTKe, a, KpoMe
TOTO, BCKPBIBAs MOWMAaHHBIX T'YCCHHMII, OMPEACIUTh MX 3apaKCHHOCTh Myxou-raxuHoi Cyzenis
albicansFll., xpyrumu napasuramu u MUKpoopranusmamu. Ecim Ha 1 M * npuxoaunocs 658smui1, To
OKYKJIMBAIOIUXCS TyceHull Obuto Bcero 96,4, T.e. cmeptHocTh nocturana 0,85. [Ipuuunbl 3TOM
CMEPTHOCTH OCTQJIUCh HESICHBIMH. BO BCSKOM ciy4ae, U3 OOJBIIMHCTBA SIUIl BBIBOJMIUCH
T'YCEHHMIIBI, @ THOEIh OT MTHII, CKOpPEe BCETo, ObljIa OYeHb HE3HAUUTEIbHON. Bo3MOkHO, UTO 3/1€Ch
UMeTa MECTO MaccoBas OJMHTpalusi TYCEHHUI] C JIEPEBhEB, 3ama3bIBAIONIMX C BECEHHUM
pacIyCKaHHeM MOoYeK.
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[Ipenmnonaranock, 9YTO BCE TYCEHUIIbI, JOCTHTINNE TOBEPXHOCTH TIOYBBI, OKYKIHBAJIHUCH.
BbDKMBaHHE KYKOJIOK MOXHO OBLIO ONPEISTUTh MO KOJIMYECTBY 0a0O0YEK, MOMMAHHBIX TEM JKE
METOJZIOM ClieAyroleld oceHbto. JIJis mojcueTa Mapa3suTOB KYKOJIOK 3EMII0 MO JICPEBbSIMU
HAKPBIBAJIM TEMH K€ CaMbIMHU JIOTKaMH, KOTOPBIC UCIOIB30BAM paHee i cOOpa CIyCKAIOIIHXCSI
JUIS OKYKJIMBAHUS TYCCHHII, TICPECBEPHYB UX U BOTKHYB KpasMHd B MOYBY. B yrJjbl JIOTKOB ObLIH
BMOHTHPOBaHbI CTCKJITHHBIC TIPOOUPKH. [1apa3uThl, BHIXOS U3 TOYBBI MO JIOTKOM, CTPEMHUIIUCH K
CBETY M CKAIUTMBAJIKCh B ATHX MPOOUPKAX.

WHTepecHa TakyKe MPUBOJIAINASICS TEMH e aBTOpaMH TaOJIMIa BBKUBAHKS TTAPa3UTUICCKON
taxunbl Cyzenis(ra6i.3). 'pomagHas rubesb siMil 3TOH MyXH SBHO CBS3aHa C TEM, YTO OHH
OTKJI3IbIBAIOTCS HE HA X03SMHA, & Ha JINCThsI, MOBPEIKICHHBIC TYCCHUIIAMH, U IIAHC IS SUI[ OBITh
MPOTJIOYCHHBIMH T'YCCHUIIAMH OYCHb MaJl.

EctecTBeHHO, 4TO B 3aBHCHMOCTH OT KOHKPETHBIX YCIOBHU M reorpaduueckoro paioHa
TaOJUIBl BBDKUBAHUS OJHOTO M TOTO JK€ BHJA MOTYT CYIIECTBCHHO Pa3/indarhCsi. BbDKUBaHHE
TaKke OyJeT pa3MYHbIM M TPU PA3HBIX YPOBHAX YUCIeHHOCTH. OHAKO Ha MPHUMEPE COCHOBOW
nsgeHuipl Bupalus piniariusL. Obuto moka3aHo, YTO BCIIBIIIKA MAacCOBOTO Pa3MHOMKEHHUS 3TOTO
BHUJIa, XOTSI ¥ MEHSET KOJIMYECTBEHHBIC COOTHOIICHHUS, HE IPUBOIUT K KAYECTBCHHBIM H3MEHEHUSIM
tabmuipl BeDkuBanus (N.Broekhuizen et al., 1994).

Tabmuna 3
Tabnuua BepkuBaHus 111 Myxu-Taxuasl Cyzenis o J1.K.Bapnu, JI.P.I'pagyenny u
M.IT.Xaccemny 1978,c usmeHeHusIMH)

a, log a, Kk,
HNmaro — 1955r. 0,15
IMoTeHnmnaabHOE YHCJI0 TUIL 300,0 2,48
JINYMHKH B ryceHUIax 6,2 0,79 1,69
Hmaro — 1956r. 0,3 -1,48 1,31

IIpumeuanue: obo3HaueHue rpad Te e, 9T0 U Ha Tadsuie 2.
Ilonoeoii cocmas nonyjiaauuu

ITox moI0BO# CTPYKTYPOH MOMYIISILIMHA TOHUMAIOT YHCICHHOE COOTHOIICHHE CAMIIOB M CAMOK.
[TpakTHuecKu Bce BHIIBI HACEKOMBIX B CBOCH OCHOBE OMCEKCYalIbHBI, T.€. MPEACTABICHBI CaMIIAMU H
CaMKaMH, a B CIy4ae napmeHoceHe3a — TONBKO caMKamMu. JIMImb cpemm HEKOTOPBIX
TEPMUTOPUIBHBIX MyX OBUT OTMEUEH eepmagpooumusm. J{ns HACEKOMBIX, KaK U [ OOJIBIINHCTBA
APYTUX >KUBOTHBIX THIMYHO COOTHONIEHHE MojoB Oim3koe K 1 : 1. OgHako 3TO COOTHOIIEHHE BO
MHOTHMX cCiydasx Hapymaercs. Cpenud HaceKOMBIX JIOBOJBHO IIMPOKO — paclpoCTpaHEH
MapTeHOTeHEe3, NpPU KOTOPOM IMOMYJSIHS COCTOUT TOJNBKO M3 CaMOK MM )K€ COOTHOILICHHUE
YHCIIEHHOCTH TI0JIOB MEHSIETCSI B IIMPOKUX TIpeieax.

[ToMUMO reHEeTHYECKHX MPUYHH, COOTHOIICHUE MOJIOB MOXKET ONPEAESATHCS COOTHOIICHUEM
BBDKMBAEMOCTH CAaMIIOB M CaMOK, KOTOpas MOXXET ObITh paznuyHOi. Tak, B Hadayie BCIIBIIIKH
Pa3MHOKEHHSI B TOMYJSIIMA HEPEIKO MPEeoOIaNaroT CaMKH, a IOCIe Hee WHOTJAa OKa3bIBAeTCs
3HAUUTENIBHO OOJBIIE CaMIIOB, YeM CaMOK. BO3MOXKHO, 4TO MOCiEqHEe CBA3aHO C MEHBIIUMH
pa3MepaMu caMIlOB, KOTOPBIM TpeOyeTcss MEHbIle KopMa /sl 3aBepiueHus pa3sutus (A.3. 3notuH,
1989).

WHorna Habmogar0Tcs M MPOTUBOMONIOXKHbBIE ciydan. Tak, B Hamiei naboparopuu morudia
KynbTypa koxeenoB Trogoderma glabrunHerbst,kotopbiM manu B kKauecTBE IOMOJHUTEILHOTO
KOpMa KyCOYKH SOJIOK, MO-BUAMMOMY, COJEpIKallHe OCTaTOYHbIC MHCEKTHLHUIBI. B pesynbrare
MOCTPa/ialii TOJIBKO CaMIIbl, KOTOPBIE OKA3aJIMCh YyBCTBUTEIBHEE CAMOK, @ OCTABIIHECS CAMKH, HE
OyIly4r CHIOCOOHBIMU K TTapTEHOT€HE3Y, MOTUOJIH, HE OCTaBUB TIOTOMCTBA.
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CrnenoBarenbHO, COOTHOIICHHE TIOJIOB B MOIMYJISAIIUN MOXKET OBITh XOPOIIEH XapaKTEepUCTHUKON
€€ COCTOSIHUSI, OJTHAKO OMPECIUTh PEaTbHOE COOTHOIICHUE MOJIOB B MOTOMCTBE YacTO JOBOJBHO
CJIOKHO ITO CICAYIOIIUM MPpHUYHNHAM.

Bo-miepBBIX, COOTHOIIICHHE MOJIOB B MOTOMCTBE OJHOW CaMKH MOXET 3aBHCETh OT BO3pacTa
HOCHC,Z[Heﬁ. COOTBCTCTBGHHO, CCJIM CAMKH HAYUHAIOT Pa3MHOKATbCA 60)166 HJIM MCHCC CUHXPOHHO,
COOTHOIIIEHHUE MOJIOB B MOMYJISIIIUK OyIeT ONMPECICHHBIM 00pa30M MEHATHCS BO BPEMCHH.

BO'BTOpBIX, npu onpeACICHUN COOTHOHMICHUSA IMOJIOB CICAYCT YYUTBIBATH, YTO CaMIbl MOT'YT
BBIXOJIMTh M3 KYKOJIOK Ha HECKOJIbKO THEW paHblie caMoK (MHOTHE 0a00UKn).

B-tpetbux, 3¢peKTUBHOCTE METOAOB y4eTa MOXKET OKa3aTbCid PA3IUYHOM Ui CaMIoB H
CaMOK M3-3a pa3uuuii B X moBeacHuu. Hepenko ocoOu 0HOTO MmoJjia MeHee 3aMeTHbI Wik OoJiee
OCTOPOKHBI. THOT1a 0COOHM pa3HBIX TOJIOB PACIIONAraloTCsl, HaIPUMEpP, Ha pa3HOW BBICOTE CTBOJIA,
OPEANOYUTAIOT PA3JIMYHbIC YPOBHM OCBEIICHHOCTH WJIM BIQXHOCTH. B maboparopum, Koraa
Oepetcst ompeeNieHHass TpyImna 0cobei, 9To0bl ONMPEIeTUTh COOTHOIIEHHE MMOJIOB, HE UCKITIOYECHBI
OMIMOKU W3-3a TOTO, YTO K BBIXOAY M3 CagKka WJIM MPOOUPKH TMOIXOMAT TPEKIEC BCEro
NpeACTABUTCIIM TOT'O II0JIa, KOTOPBIC OTIMYAOTCSA 6OHBHIGI>'I INOABUXXHOCTBIO HIIU 60)166 YECTKO
pearupyroT Ha CHITY TSDKECTH.

Bapuamuu B COOTHOILIEHHH TIIOJIOB HMMEIOT OOJBIIOE 3KOJIOTHYECKOE 3HaueHwe. B
MOMYJISIIUAX, HAXOMAIIUXCSA B COCTOSIHUU JCTIPECCHH, IEIECO00Pa3HO BBDKMBAHUE IMPEXK]IE BCETO
HMCHHO CaMIOB, HECYHIUX TY KC 4YaCTb FeHoq)OHHa, 4YTO U CaMKH, HO Tpe6YIOH_[I/IX IJIs1 CBOETO
pa3BUTHS MeHbIe MUTaHus. KpoMe Toro, camiibl 0ObIMHO OTIHYAOTCS OOJIBINECH CIIOCOOHOCTBIO K
MUTPAIUSIM U, CIIE0BATEIHHO, IMEIOT BO3MOXKHOCTh HAalTH OoJiee OIaronpHsITHBIE YCIOBHUS.

B cnyuae appenomoxuu (oguH w3 THUMOB (aKyIbTaTUBHOIO MApTCHOTeHE3a, KOrjaa u3
HCOIIJIOAOTBOPCHHBIX NI BBIBOOATCA TOJIBKO CaMLIBI) y TUIINYHOU JJISL MHOTI'UX
MePEMOHYATOKPBUIBIX, BO3HUKACT TAaKXKe W OOpaTHas CBs3b. UeM MEHbIIE CaMIlOB, TeM OOJIbIIe
HCOIIJIOAOTBOPCHHBIX CaMOK MU, CJICAOBATCIIbHO, TCM 6OHBH_IG GYI[GT caMIiOB B CJICAYIOLICM
nokosieHuu (cM. crenyronuii pasaen). COOTHOIICHHE TMMOJIOB B 3TOM cliydae OyaeT 3aBUCETh, C
OZ[HOﬁ CTOPOHBI, OT HAJINYUA CaMIIOB POJAUTCIILCKOIO IMOKOJICHUA U UX AKTHUBHOCTH, C ,Z[perﬁ — 0T
MOBE/ICHUS] CAaMOK, KOTOpbIC M TIOC/IC CIIAPUBAHUS MOTYT OTKJIAJIbIBATH HEOIUIOJOTBOPEHHBIC SIHIIA.
C appeHOTOKHMEH CBs3aHBI TaKKE CE30HHBIC M3MEHCHHS COOTHOIIEHHS TONOB. Tak, y
nepenonyatokpeutoro Encyrtus infidusRossicootHorenne mooB BecHo# Oym3ko k 1:1, a eToMm
npeobianaroT camku (2,7:1).

Ilapmenozenes

[TapTeHoreHe3 — 3TO Pa3MHOXKCHHE HEOIUIOJOTBOPCHHBIX CaMOK. BO3MOXHO HECKOJIBKO
THIIOB NTApTEeHOTeHe3a. B ciryyae menumoxuu caMku IPOU3BOASAT TOJIBKO CAMOK ¥, COOTBETCTBEHHO,
HOMYJISIIUSL COCTOMT TOJNBKO W3 HUX. MHOTIAa TENUTOKUS CMEHSETCS BO BPEMEHH ITOJIOBBIM
pa3MHOkeHHeM. [lepen STHM HEOIUIOJOTBOPEHHBIE CAMKH MPOU3BOIAT KaK CaMOK, TaK M CaMIIOB.
HakoHern, BO3MOXEH TakOi THII Pa3MHOXKEHHS, KOTJa CaMIbl TOSBISIIOTCS B pe3yibTaTe
NapTEHOTCHETHYECKOTO Pa3sMHOXKEHHMST W HWMEIOT TalUIOMIHBIA HA0Op XpOMOCOM, a CaMKH
OTPOKAAIOTCSI TOJIBKO W3 OIUIOJOTBOPEHHBIX SIMI[ M JUILIOMIHBI. TakoW THIT pa3MHOXEHUS, Kak
OTMEYAJIOCh BBIIIE, HA3BIBAIOT APPEHOMOKUEL.

B npunnune, ducexcyarvnocms (ampumukcuc) naet OOJbIINE MPEUMYILECTBA OPraHU3MY.
[Ipy monOBOM pa3MHOKEHMH OOJbIIE BO3MOXKHOCTEH ia  (GOopMUpOBaHUSA  Hawmbojee
COOTBETCTBYIOUIMX YCIOBHUSIM ()EHOTUIIOB, BO3HHKAIOT MOBBIMIAMOIIIE )KU3HECTIOCOOHOCTD SIBIICHHS
reTepo3uca, HEWTPAU3YIOTCS BpEIHbIC MYyTAallMW, HAKaIUIMBAaeTCs pa3sHooOpasue reHodoHaa mox
3aIlIMTON JOMHHAHTHBIX TeHOB. [loaToMy, Ka3amock Obl, OoJiee CI0KHOE M TpeOyroIiee OONBIINX
3aTpar PHEPTHU M BPEMEHU OMCEKCyalbHOE Pa3MHOXKCHHE COXPAHSCTCS ITOYTH BO BCEX TAKCOHAX
’KHUBOTHBIX. OJTHAKO M MapTEHOTeHE3 JIaeT CEePhe3HbIC IKOJOTNIYESCKUE MPEeHMYyIecTBa. Bo-nepBsIx,
IpHU MapTeHOreHe3e Ooliee, YeM BIBOE, YCKOPSETCS PAa3MHOKCHHUE, TaK KaK B HEM YYacTBYIOT BCe
UMCIOLIHUECS B MOMYJISIIMUA OCOOM U HE TPATUTCS DHEPIHs U BpeMs Ha MOWCK IOJIOBOTO MapTHepa.
Bo-BTOpBIX, IIpH MapTEHOT€HE3€ HMEET MECTO FeHETHYECKast N30JIILUS, YTO IPUBOIMUT K OBICTPOMY
0TOOpY MYTaHTOB, HE3aBHCUMO OT JIOMHUHAHTHOCTH NpU3HAKOB. HakoHel, mpu mapTeHOreHese
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BO3MOXHO OCHOBAHHE HOBOW TIOMyNSALMH TOJIBKO OAHOH 0COOBIO, YTO JaeT OOJbIIHe

MIPEUMYIIECTBA TIPU 3aCCIIEHUH HOBBIX, 0CO0EHHO 0cTpoBHBIX Tepputopuii (M.C.I'unsipos, 1982).
COOTBETCTBEHHO, MApPTEHOTeHe3 BO3HMKAET WJIM B TeX CIlydasX, KOI/la TpU ciaboi

3aIUIIEHHOCTH 0CO0eH M MX OOJBIION CMEPTHOCTH HEOOXOIMMO OBICTPO YBEIUYUThH YUCIECHHOCTh

nonyaAuy B npupoje (Tiu') MM ke Ha TpaHMIAX apeaioB, Il BUJ PEJOK M BCTpeda ocobeit
pasHoro mnosia 3arpynaHeHa. IlapreHoreHe3 THNHMYEH TakXe AJI1 OTHOCHUTEIBHO MAJIONOABUKHBIX
HaCEKOMBIX WM HACEKOMBIX, HE CIIOCOOHBIX K AakTHUBHOMY mosery. Tak, y Menpyalimx
Hae3IHUKOB-siilieeoB poa Trichogrammaumeer MeCTO THUIHYHAS Ui MEPErOHYATOKPBUIBIX
appeHOTOKHS, T.€. IAPTEHOT€HETUUECKOEe OTPOXkIeHHe caMIloB. [lonck OpayHoro napTHepa /Ui HUX
3aTpyAHUTENICH, TaK KaK 3apaKCHHbIE TPUXOrpaMMOH siIa X03IMHA BCTPEYAIOTCS OTHOCUTEIHHO
PENKO, CPOK JKU3HU MMaro He MPEBBIIIAET HECKOJIBKUX JIHEH, a aKkTUBHBIN MOJIET NPAaKTUYECKU He
BO3MOXXEH H3-3a TOKOB BO31yXa. COOTBETCTBEHHO, BBILIECAIINE U3 3apaXKCHHON KJIaJKH CaMIIb
TpUXOrpaMMbl OOBIYHO Ha TOH XK€ KIAAKe J0XKHUIAIOTCA CeCTep M CIAapUBAIOTCd C HUMHU
(vaOpuouHr). OnHako Onaromapsi appeHOTOKMH JaKe HEOIUIOJOTBOPEHHAs caMKa CIIOCOOHA
nepeaaTtb CBOM TIeHO(QOH] CIEAYIOUIMM IOKOJIEHUSIM. Y HEKOTOPBIX € BHIOB TPUXOTPaMMBbl
TUIIMYHA TEJIUTOKHUS U CaMIIbl BOOOIIIE OTCYTCTBYIOT.

Hepenxo mapreHoreHes coBmajaeT ¢ OTCYTCTBHEM WM HEAOPA3BUTHEM KPBUIBEB Yy MMaro
(psim >KyKOB: cTauIMHKA, KOPOeaoB; HekoTopsle 6abouku: Psychidae -M.C.I'mnspos, 1982).Ho
OH BO3MOXKEH JakKe y TaKMX XOpPOIIO JICTalomux 0abo4yek Kak ToImoJieBbld Opakuuk Amorpha
populi L. OtcyTcTBHE KpBUIBEB TaKkKe HE 00s3aTeNbHO BIIEYET 3a coOOW mapreHoreHe3. Tak, y
M3BECTHBIX OECKPBUIBIX Ky3HEUHKOB pojaa Saga— sua S.peddPall, mpeacrasiien TOIpKO caMKaMHu, a
S. ephipigerraz camkamu, u caMIaMu.

Hannyne napTeHOreHEeTHYECKOro pPa3sMHOXKEHHUS Yy BHJA HE HUCKIIOYACT U BO3MOXKHOCTb
II0JIOBOTO pa3MHOKeHus. Cpeau IMOTOMCTBAa IAPTEHOIEHETHUYECKH PAa3MHOXKAIOIIUXCS CaMOK
nayounuka Carausius morosuBr. uspenka okaspiBaroTcs U camibl (mpuMepao 1 camer Ha 1000
CaMOK). Y MHOTMX HaceKOMBIX MapTCHOTCHE3 BCTPEYAETCsSl TOJBKO B OTIEIBHBIX YACTSAX apeasa,
Yaie BCEro Ha €ro Kpasx (HEKOTOpble TapakaHbl, OOrOMOJIbI, NaJOYHUKH, CapaHUOBbIC, IMOHH,
KYKA—IIOJITOHOCHKH).

MHorna mnapTeHOreHETHYECKOEe Pa3MHOKEHHE B OIPECNIEHHOE BpeMs rojla 3aMeHseTcs
OuceKcyalbHBIM (IIMKJIMYECKH TTapTeHOreHe3). Bkirodaromuiicss mojaoBol Mpolece MpernsTCTBYeT
B 3TOM CJIy4ae paclpOCTPAHECHHIO BPEIHBIX MyTalui. Takol HUKIMYECKHI MapTEHOTEHE3 UMEET
MECTO Y OPEXOTBOPOK, IJl€é MapTEHOIC€HETUYECKHE CaMKHM M II0JIOBOE IOKOJEHHE HAaCTOJIBKO
OTJIMYAIOTCS APYr OT Apyra Mo Mop¢oOJOTHH, YTO UX paHbIlle OTHOCWIM K pa3HbIM poaam. Ho
HauOoyiee TUIMYEH TaKOW UUKIMYECKUI mMapTeHoreHes mais Tie. M3 omionoTBOpeHHOro
3UMYIOIETO WA BBIXOAUT CaMKa—OCHOBATENIbHUIIA. OJTa caMKa JaeT Hadajlo MHOTUM
MapTEHOTC€HETUYECKUM TTOKOJIEHHUSIM. TIH 3THUX MOKOJIEHHMH B OCHOBHOM OECKpPBUIBI, OJJHAKO TpHU
MOBBIIIEHHONW CKYYE€HHOCTH KOJIOHMHM HAa PACTEHUM M IJIOXOM IHUTAaHUM MOSBISIOTCA OTIENIbHBIE
[IapTEHOT€HETUYECKUE KPbLIAThIE TN, 3aCEISAI0OLINE HOBBIE pacTeHus. B KoHIle neTa noj BIUsIHUEM
KOPOTKOro (oToneprosa napTeHOreHETHYECKUE CaMKU—IIOJIOHOCKH MPOU3BOAST CaMIOB M CaMOK
(cMeHa TenMTOKMHM Ha aM(UTOKWIO) M KaXIas OIUIOJOTBOPCHHAs CaMKa OTKJIAJbIBACT OJHO
3UMyolee SHI0. TIU—TI0I0HOCKH OOBIYHO OBIBAIOT KPBLIATHIMU, MHOTAA KPbUIATHI U CaMIIbl TIIEH.
ITosiBieHME MOJIOBOTO NOKOJIEHUS IIPUYPOUEHO K KOHILY JIETA, T.€. K BPEMEHU PACLBETA MOMYJISILIHH,
KOI'Jla CyHIIECTBEHHO o0Jieryaercs Bcrpeua 1moiioB. Ilo-BuauMoMy, 3HaUUTENbHAS YacTh 3UMYIOLINX
SUL TOTHOAeT, BECHOM YMCICHHOCTh TJeW HM3Ka M MOJOBOH Hpolecc B 3TO BpeMs roja Obul Obl
OYEHb 3aTPYAHEH JJIs 3TUX MAJIO3AILUIIEHHBIX HACEKOMBIX.

VY Tieit HaOMOJAIOTCS TEPEX0bl OT LMKINYECKOTr0 MapTeHOreHe3a K MoCcTosHHOMY. Takue
W3MEHEHMsI CBSI3aHbl OOBIYHO JIMOO C BBINAJACHUEM W3 MECTHOW (JIOpHI pacTeHHUs, Ha KOTOPOM
MOCEIISIeTCsl CaMKa—II0JIOHOCKa (Ce30HHasi CMEHa XO035€B THIUYHA JUIS TIei), MO0 C 3acejeHUuEeM
TJISIMH HOBOTO paiioHa, rae 31o pacterue orcyrctByeT (A.K.Mopasuiko, 1924).EcrecTBeHHO, UTO
MOCTOSIHHBIN MapTEHOT'eHEe3 TUIMYEH [T TJIeH, OOUTAIONIMX HAa PACTCHUAX B 3aKPBITOM IPYHTE.

1 o
VY Taei CKOPOCTb pa3sMHOXKCHUA CIIIC Ooiee YBCJIIMYNBACTCA 6narouapﬂ KUBOPOKACHUIO.
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Ty ke nenb ObICTPOro yBeTUYEHHUS YHCICHHOCTH U OCBOCHUSA CyOCTpaTa mpeciieAyeT 0COObIN
BHJ TApTEHOT€He3a — nedo2eHe3, OTKPBITBI pycckuMm 300j0rom H.Barmepom (1862) y
Menpuaiiimmx komapoB—Tamumil (Itonididae).9tu komapsl, Mo100HO TpUXOrpamMMe, Majlo CIIOCOOHBI
K aKTUBHOMY IOJIETY U TOXXE€ OTHOCHUTEIBHO Majl0 IUIOAOBUTHI. M3 MX WLl BBIXOIAT JUYHUHKH,
MIATAIOIIMECS THUIOLIECH apeBecHHOU. I1o Mepe pocTa IMYMHOK B HUX PAa3BUBAIOTCS SAUYHUKHU. be3s
KaKoro—10Oo OIIOJOTBOPEHHUSI B SMYHMKAX oOKasbiBaeTcs OoT 7/ n0 30 JIMYMHOK CJEAYIONIEro
MOKOJICHUS, KOTOpBIE 3aTeM IOENAI0T HM3HYTPU TEIO MATEPUHCKOM JMYMHKH W Jlajee >KUBYT
cBoOoaHO. Takoe memoreHeTHYecKoe pa3MHOKEHUE MPOAOKAETCS B HEOTPAaHWYCHHOM YHCIIEe
MOKOJICHWH, HO TpU HEONAarompHUATHBIX TeMIepaType W BJIKHOCTH, KOIJla BO3HHMKAeT
He0OXO0IMMOCTh MOMCKa HOBOTO cyOcTpaTa, MeJoreHe3 MpeKpamaeTcs, JHUYMHKNA OKYKIIMBAIOTCS U
MOSIBIISIFOTCS. B3POCIIbIE CAMKH M CaMIIbI.

IHonusmbpuonuro, T.e. TOSIBICHHE OOJBUIOTO KOJUYECTBA 3apOABIINICH M3 OJHON 3UTOTHI,
HEJb3s1 Ha3BaTh MapTEHOTEHE30M, XOTs 3KOJOTMYECKHI CMBICT 3TOTO SIBICHUS TOT ke — OBICTpoe
yBeIMueHue 4ucieHHOCTU. Cpeau HAaCeKOMBIX MOJUAIMOPHUOHMS BCTpEYaeTCs y Mapa3UTUUYECKUX
MEPEeNOHYaTOKPBUIbIX, TJ€ OJHO SHIIO CIIOCOOHO cpa3y JaTh *KH3Hb MHOTJA HECKOJIBKUM ThICSYaM
au4rHOK. OUYeBUHO, YTO TaKOE JEJIEHHE 3apoibllia BO3MOKHO TOJIBKO B OYEHb OJIAronpusTHOM
ISl pPa3BUTHUS Cpefie, KaKOH SBISETCS BHYTPEHHOCTD Tella X035 HHA.

5. JMHAMHKA YA CJIEHHOCTH NOITYJIAITAN

JluHaMyKa YUCIEHHOCTH — 3TO M3MEHEHMs] YUCICHHOCTH MOMNYJSLHUH BO BPEMEHU. OTH
WM3MEHEHHUS MOTYT OBITh CBSI3aHBI C MPOLIECCAMH, CIIOHTAHHO MPOTEKAIONIMMH BHYTPU CaMoi
MIOMYJISIIIAY, BEI3BAHBI BO3/ICHCTBHEM aOMOTHYECKUX (DAKTOPOB CPEbI MU K€ B3aUMOICHCTBUSIMHU
MEXIy MOMyJSIUSMU pa3HbIX BUAOB B Ipenenax OuoreHosza. [losTomy HacTosimuii pasnen
y4eOHUKAa MOXKET CUUTATHCS TMEPEXOJHBIM OT SKOJOTHH TMOMYJSIHA K IKOJIOTHHA OHOIIEHO30B
(sxocucTeM).

N3ydas nMHaAMUKY YMCIEHHOCTH HACEKOMBIX, MbI JOJDKHBI TPOBOAUTH YYEThl YUCIEHHOCTH
(MIOTHOCTH TMOMYJISIIIAN) OJHOBPEMEHHO BCEX HACEKOMbBIX JaHHOTO BHAa Ha BCEX CTAIUSIX HMX
Pa3BUTHS WIK K€ TOJBKO Ha KaKOH—To ogHOW craauu. [Ipu yuere YMCICHHOCTH, OCOOCHHO OJHOM
cTaauu, OyIyT OYEHb YETKO BBIPAKEHBI €€ CE30HHbIe M3MEHEHHUs. Tak, HeOIarompusTHBIN Ce30H
HACEKOMOe OOBIYHO MEePEKMBACT Ha KAKOW—THOO OHOM, Yallle BCEro MOKOSIICHCS CTaIN Pa3BUTHS
(i, KyKosKa). B 3T0 Bpems 4HMCIEHHOCTh 0cOOCi Ha APYruX CTamusX pa3BUTHs, KaK MPaBHIIO,
paBHA HYIIIO.

B Tedenne roga muKM YMCIEHHOCTH MPOSIBISIOTCA COOTBETCTBEHHO UMCIY N€HEpauui, eCiu
K€ OTUX TE€Hepaluuid MHOrO, pPa3BUTUE HACEKOMBIX pAa3HbIX IIOKOJEHUW, Kak MpaBuUio,
nepexpouiBaeTcs. B psajae ciiydaeB nuTeNbHas )KU3Hb HACEKOMOTO Ha KakoW—1100 U3 CTafuil Takxke
CIJIKMBAET MUKW YUCICHHOCTU. TaKOBBI, HAIPUMEDP, MHOTHUE KY>KETUIbI, UMaro KOTOPbIX >KUBYT
HECKOJIBKO JIET.

B »T0li T7aBe MBI yIenuM OCHOBHOE BHUMaHHE M3MEHEHUSIM YHCIEHHOCTH 0COOeW KaKoui-
100 CTaAuM JAaHHOTO BHJIA WJIM BCEr0 KOMIUIEKCA B TEUEHHUE TOAa WU XKe OT rojia K roay. iMeHnHo
TaKHWE U3MEHEHUS MPUHATO HA3bIBATh IUHAMUKON YMCIEHHOCTH. [Ipy 3TOM cienyer UMETh B BULY,
YTO, XOTA WU €CTh ONpEIEICHHAas KOpPPENsUs MEXKIy YHCICHHOCTBIO Ha IOCIEA0BATEIbHBIX
CTaJusAX, B LUUKJIE Pa3BUTHS OHA OTHOCUTEIbHA U OIPAHUYMBAETCS TOJBKO TEM, YTO YHCIEHHOCTH
Ha KKIOW CTaauy Pa3BUTHsI, HAYMHAS C siIla, HEe JOHKHA ObITh Oonblire mpeapiaymeid. CTporo
rOBOpPsl, U O3TO IPABUJIO BBINOJHAETCS HE BCErJd, TaK KaK YUCICHHOCTb NONYJISLUUA MOKET
YBEJIMYUBATBCA 33 CUYET MUIPAHTOB. COOTBETCTBEHHO, YMCIEHHOCTh MMAaro B JJaHHOM paioHe
MOYET 0Ka3aThCS MHOT'O BBIIIE UMEBILEN MECTO YUCIEHHOCTH KYKOJIOK.

MHoroneTHue HaOMIOACHUS 32 MOMYJSALUUIMU Pa3HBIX BUJOB HACEKOMBIX MOKA3bIBAIOT, YTO
YUCJIEHHOCTh HACEKOMBIX B MPUPOJE U3 TOJa B OJ pa3iM4Ha, HO 3T U3MEHEHUS IMPOUCXOIAT B
olpesieNieHHBIX Mpezenax. BepxHuil mpenen, KOHEYHO, OOYCIIOBJIEH HMEIOIIMMUCS pecypcaMu
CYILIECTBOBAHUS JAHHOM MOIMYJISLMHN, EMKOCTBIO €€ cpeabl. HukHUi npenen — HyneBas JIMHUSA, IPU
JOCTH>)KEHUHM KOTOPOM MOIYJSLUS MOJTHOCTBIO BBIMUpAET. BriosHe BO3MOXHO, YTO MOCIEOHEE —
pacipoCTpaHEHHBIN CITy4aid, HO 3TO HE O3HAYAET, YTO B JJAHHOM OMOTOIIEe Ha CICAYIOIIHMI IOl 3TH
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HACEKOMbIE OYAYT MOTHOCTHIO OTCYTCTBOBATh. IMMUTpAHTBI M3 COCEAHUX BBDKUBIIUX MOIYJISIIHA
CO3/1ayT MOMYJISINIO 3aHOBO.

B nmpunmune, cmocoOHOCTh HACEKOMBIX, KaK W JPYrUX OPTraHU3MOB, YBEIUYUBATh
YHCJIEHHOCTh TOMYJALIMUA 3a CYET pa3MHOKeHus Oe3rpaHuyHa. B mpupone, onHako, BEpXHHMA
mpeied YUCICHHOCTH MPAKTUYECKU HUKOTa HE JJOCTUTAETCS MO CIACAYIONINM MPUIHHAM.

Bo-niepBbiX, mnpu ONAronpuATHBIX YCIOBHUSX MPOUCXOIAT CIOHTAaHHbIE HW3MEHEHUs
TEeHETUYECKON CTPYKTYPHI MOMYISIUN, TPUBOSIINE K TOMY, YTO CIIOCOOHOCTH MOIMYIISAIUUA K POCTY
MOCTENICHHO CHIDKaeTcsi  (gnympennee conpomuenenue). Jleno B TOM, 4YTO HMEHHO TpH
ONMaronmpusATHBIX YCIOBHUSAX BBDKUBAIOT U JTAIOT MIOTOMCTBO T€HETHYECKH HETMOJTHOLIEHHBIE 0coOn. B
pe3ylbTaTe yMEHbBIIAIOTCS U JKU3HECIOCOOHOCTh MOMYJISIMH B LEJIOM U €€ CIOCOOHOCTh K
pa3MHOXKEHHIO. VHTEepecHO, 4YTO TpH OMNPENCNIICHHBIX YCIOBUSX CIOHTAaHHO BO3HUKAIOT
PUTMHYECKHE U3MEHEHMsI CPEAHMX XapaKTePUCTUK MOMyJsAUuu ¢ mepuoaoM B 1 — 2wumu Gonee
nokosieHui. [lo—BuauMOMY, TEHETHYECKHE W3MEHEHHUsS CBONCTB MOMYJISIUU HUTPAIOT OOJBIIYIO
poib B auHaMHMKE ducieHHOCTH ("BONHBI ku3HU"). K coXkaaeHHIO, 3TOT BOMPOC OCTAETCsA Malo
u3ydeHHbIM. K 3TOMY cienyet 1006aBUTh, 9YTO IOJOOHBIM K€ 00pa30M MOXKET MEHSATHCS BO BPEMEHH
reHeTUYeCKass CTPYKTypa NOMYJSIIUM JIpYrHMX OpPraHU3MOB, B3aUMOJICHCTBYIOIIUX C JIAHHBIM
BUJIOM: MHUKPOOPTaHU3MOB, PACTCHUMN, IPYTUX HACEKOMBIX U T.II.

Bo-BTOpBIX, BHEMIHSS Cpena, BKIIOYANONIas B ce0sd Maccy aOMOTHYECKUX M OMOTHYECKUX
(bakTOpOB, TMPEMATCTBYET OECHPEICIbHOMY POCTY YHCICHHOCTH MOMYJSUUU (conpomuenenue
cpeowt). Kaxaplii w3 (akTOpoB OKa3blBaeT Kak CHEHH(PHUECKOe, TaK M OMOCPEIOBAHHOE
BO3/ECHCTBHE.

B npupone mMoxxHO HaOmIOIaTh MOMYNALMHA HACEKOMBIX, COXpaHSIONIMECS Ha MPOTSHKEHUU
JECSITKOB W coTeH JeT. Iloaromy B JUTepaType 4YacTO BBICKA3bIBACTCS MPEICTABICHHUE O
KOJeOaHUsAX YHCICHHOCTH MOMYyJSIUMU B OHMOILEHO3€ KaK O CaMOpEryJupyIouieMcsl Mpoliecce.
OO0pa3Ho TOBOPS, MOMYIISIHS pacCMaTPUBACTCSA KaK AJIACTUYHAS HATSHYTAsl HATh, KOTOPas MOXKET
ObITh OTKJIOHEHAa BHEIIHUMHU (DaKTOpaMU O OMNpEeNIEHHBIX MpPEeNeioB BBEpX WJIM BHU3, HO MpHU
ocnabJieHUU BO3ACUCTBUS OMATH BO3BPAIIACTCS K MPEKHEMY YPOBHIO.

AHanu3 B3aMMOJICUCTBUUA TONYJSIMMA C OKPYXKAIOUIEH Cpeaoll MO3BOJISET CO3/1aBaTh
MaTEeMaTHYeCKHE MOJENM JWHAMUKHA YHUCICHHOCTH, HEOOXOAHMMBIE Ui TMPOTHO3UPOBAHUS H
yrnpapineHus OuoneHo3amu. [Ipy mocTpoeHMM TakuX MoJele HCHONb3YIOT JaHHbIE TaOJIHIL
BbDKMBaHMs. (OUYEBHIHO, YTO TIOMHMO TE€HETUYECKHUX CIIOHTAHHBIX TIPOIIECCOB YPOBEHB
YHCJIEHHOCTH TMOMYJISILIMK JTOJKEH 3aBUCETh OT KOJWYECTBEHHBIX U KaYECTBEHHBIX XapaKTEPUCTUK
OuoIIeH03a, OT UCTOYHHUKOB IMHIIH, OT YHCIECHHOCTH XMIHUKOB U Mapa3uTOB. BiusHUE BCEX ATHX
AJIEMEHTOB OHOIeH03a MOIU(MUUIUPYETCS pPEaTbHBIMH MHKPOKIMMATHUYECKUMH YCIOBUSMH, B
KOTOpPHIX OOWTAIOT WJIM TEPEeKUBAIOT HEONIArOMPUSATHBIA Ce30H Hacekomble. KoHeuHo,
MUKPOKJIMMAT OKa3blBa€T U CYLIECTBEHHOE HEMOCPEACTBEHHOE BO3JCICTBHE Ha HAOIIOAAEMYIO
MO YJISITHIO.

[Ipy w3yyeHMM JAMHAMUKH YHUCJIEHHOCTH TIOMYJALMU HEKOTOPBIMH  3JIEMEHTaMH,
CYIIECTBEHHBIMH JJIsl OMOIIEHO3a B LIEJIOM, MOKHO MPeHeOpedb, MOCKOIBbKY UX BO3JIEHCTBUE HA ATY
MOMYJISIUAI0 ONTOCPEAOBAaHO. BCIO COBOKYIMTHOCTD CYIIECTBEHHBIX CBSI3€M M B3aUMOJICHCTBUN TAHHOU
nomyJsAuu Has3biBatoT ee ocusnennou cucmemou (L.R. Clark et al., 1967)Ku3znennas cucrtema —
3TO "IKOCHCTEMaA, paccMaTpuBaeMasi B acrekre omnpeaencHuoi monymsuun” (A.A. Illapos, 1989).
AHanu3 B3aMMOJCWCTBHIA B Tpeneiax XU3HEHHOW CUCTEMbl MO3BOJISET MOHATH 3aKOHOMEPHOCTH
KoJ1e0aHU YMCIIEHHOCTH HaCEKOMBIX. DTH 3aKOHOMEPHOCTH UMEIOT Tak)Ke 0OJIbIIOe 3HaUEHUE JJIs
MPAKTUKHU, TaK KaK TMO3BOJSIOT MPOTHO3MPOBATh W3MEHEHUS YHCIECHHOCTH BPEIHBIX M IOJIC3HBIX
HAaCEKOMBIX, a TaK)Ke pe3yNbTaTbl BO3ACHCTBUS Pa3IUYHBIX HCKYCCTBEHHBIX OHOJIOTUYECKUX H
XUMHYECKHUX areHTOB.

Buomuueckuii nomeHyuajil HACeKOMblx

[Tpenmnomnoxum, 4TO camMKa JaHHOTO BHJa OTKIaabiBaeT B cpenneM 200 swuir (rmomoBurocts F
paBra 200)u cMEpTHOCTH Ha MPOTSHKEHUH BCETO Pa3BUTHS paBHA HYI0. ECITH COOTHOIIIEHHE TOJIOB
B MOTOMCTBE, Kak yaiie Bcero ObiBaeT 1:1 (mons camok = 0,5),To 3TO 03HAYaeT, YTO B MEPBOM
nokosieHuu oyner Fg 1.e. 200 0,5 = 10@amoxk. Kaxkgas u3 3THX caMOK B CJIEAYIOIIEM MOKOJICHUN
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JacT KU3Hb €lle COTHE CaMOK, B pe3ynbTaTe yero Bo BropoM mokojeHuu Oyaer 10000 camok.
OueBugHO, YTO B N—HOM IOKOJEHHUHM YHCIO CAaMOK MOJKET OBITh PAcCUUTaHO IO CIETYIOMIEH

bopmyre:

N, =(Fq)".
Ecnu jxe ncxo1HO MBI ©UMeeM He OJIHY caMKy, a N caMok, To 4epe3 N MOKOJIeHUH ux Oyner:
N, = N(Fq)" @)

O4eBHIHO, UYTO MPU TAKUX YCIOBHIX YUCICHHOCTHb MOMYJSALUU OyIeT KPyToO BO3pacTarh IO
sKcnoHeHTe (cTerneHHoi GpyHkiuu). CMEHA MOKOJIICHHUH BCE Ke 3aHMMAET HEKOTOpoe BpeMs. Torma
CKOPOCTbh M3MEHEHHUS YHCICHHOCTH MPH OOJIBIIOM KOJIHYECTBE MOKOJICHUN WM UX OBICTPON CMEHe
MO>KHO MPEJCTaBUTh KaK pe3ysbTaT JeneHus npupocta ynucienHoctu AN Ha untepBan Bpemenu At
(abcomoTHAs: CKOPOCTH POCTA MOMYJISANNH), WIX U3 pacyeTa Ha HCXOJHOE duciio ocobeir N, -

V =AN/N,At.

[Ipu mocrmemoBaTeTLHOM yMEHbIICHHH uHTepBana BpemeHn (At — 0) Mbl  momydaem
MTHOBEHHYIO CKOPOCTb pOCTa MOMYJISIIKU — I (buomuueckuti nomenyuan):

dN
r= 2)
N, dt

Bo3sspaimasce k popmyse pocra momyssiuu (1), MbI MOXKEM TEeph €€ HAMMUCATh CIACTYIOIIUM
obpa3zom:

N, = N,e", )3

rae N, — yucieHHOCTh nonyasauu yepes BpeMs t, N, — McXoHast YUCIEHHOCTh MOMYJISALUH,

€ — OCHOBaHME HaTypaJbHBIX JOrapu(MoB, I' — ONOTHYECKUH MOTeHnUa, { — MHTEepBal BpeMEHH.
I'paduk >TO# SKCcrOHeHIMANBHON (MOKa3aTeNnbHON) (yHKUMU mpenacraBieH Ha puc.27. Eciu
norapumupoBath GopmMyiy 3, MOIYIHM CIIEIYIONIEe BRIPAKCHHE!

INN, =InN, +rt. 4)

I'padux sToM QPyHKIUN — OpsAMast TUHHUS. BHOTHYECKUH MOTEHIIMANl Ha 3TOM TpaduKe MOXKET
OBITh TPENCTaBJIEH KaK TAaHTEeHC YyrIJla HakjiloHa Tpaduka kK ocu abcmumcc. O4YEeBUAHO, UTO
OMOTHYECKUI MOTEHIMAT — HE YUCTO YMO3PUTENIbHAS KaTeropus. 3Has YHCICHHOCTh MOMYJISIIUN
N, B MOMEHT BpeMeHH 1, ¥ mocieayronryto yiucieHHocTs N, B MOMEHT t, , MO)KHO ONpPEAEIUTh

OMOTHYECKHUI TTOTEHIIHAI 110 hopMyJIe:

r=InNt2—InNtl' (5)
t, -t

B Hauane Mbl IPUHSIIN, YTO CMEPTHOCTh HACEKOMBIX B TEUEHHE pa3BUTHUS paBHA HYI0. [Ipu
TakoW CUTyaluu OMOTHYECKUN MOTEHIMaN OyJeT MaKCUMallbHO BO3MOXHBIM B JaHHBIX YCIIOBUSX.
B npupone xe 3TO ycloBHE MPAKTUYECKM HHUKOTJA HE BBIMOJIHAETCA M OMNpelessieMblil
OMOTHMYECKUI TNOTeHUUan OyJeT ONpeAeNsiThCS Pa3HOCThIO MEXIY IUIOJOBUTOCTBIO U
CMEpPTHOCTHIO. biiaronmapsi cTpeMIIeHHI0 pa3MHOKAThCsI, HACEKOMbBIE MOTJIH Obl YBEJIMYUBATH CBOIO
YHCIIEHHOCTh Oecrpe/eNibHO, €cai Obl HE TOPMO3AIIUE POCT MOMYJISIUU (aKTOPbI, CHUKAIOIINE
TJI0JJOBUTOCTh WJIM TIPUBOISIINE YaCTh HACEKOMBIX K rubenu. Takoe conpomusnenue cpedbt MOKHO
ONpEAENUTh KaK pa3HOCTb MEXAYy MaKCHUMalbHO BO3MOXXHBIM M peajlbHO HaOII0JaeMbIM

6MOTHYECKUM MOTEHIIHATIOM .

Hacexombie, Oyayuyd MEJIKMMHU CYIIECTBAMH OTJIMYAIOTCS HCKIIOYUTEIEHO BBICOKUM
OnotnueckuM noteHaioM. Cpeau HUX 3aperuCTPUPOBAHBI BETMYMHBI 3TOro norennuana 0,5-0,8
(HenmenpHBIA TIpUPOCT momyisiiuu), a y Tiaed — naxke 0,3 B cyrku. Hambosee BbICOKMiT cpenu
MO3BOHOYHBIX )KMBOTHBIX IMOTCHIIMAI OTMEUYCH TAK)KE Y CAMBIX MEJIKUX (popM — rpei3yHOB. OHAKO
HEJENbHBIN MOTSHIINAN Y ATHX KUBOTHBIX He mpeBbimaet 0,1.

EctecTBeHHO, YTO y HACEKOMBIX —CTPAaTEroB OMOTHYECKHUI MOTEHIMAN BCET/Ia BBIIIE, YEM Y
K—cTpareroB, KoTopsie MPUCHIOCOOIEHBI K CYIIECTBOBAHUIO B TpEIeNaX Y3KOH 3KOJIOTHYECKOM
Humy. [Ipu BeICOKOM OnoTHYecKOM noTeHImane K—crparern pa3pymmiau Obl HEOOXOAUMBIN IS UX
CYIIECTBOBAHHMSI OMOIICHO3.
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[TomuepkHeM, YTO BBICOKOE 3HAUEHUE OMOTHUYECKOTO IMOTEHIMANa O3HAYaeT BO3MOXKHOCTh
BO3HUKHOBEHMSI PE3KUX BCHBIINIEK YHUCICHHOCTH, OMACHBIX JUISI XO3AMCTBEHHOW AESTEIbHOCTH
genoBeka. KpoMe Toro, cnocoOHOCTh OBICTPO YBEIMYUBATH CBOKO YUCICHHOCTH SIBJISIETCS OCHOBOM
JUTSL WCIIOJIb30BAaHUS HACEKOMBIX KaK HMCTOYHUKA >KUBOTHOTO Oenka. CKOpPOCTh HapalldBaHH
OMOMacChl y HACEKOMBIX TOPA3/0 BBIIIE, YeM Y KAaKUX—THUOO0 IPYTHX JKUBOTHBIX, 32 UCKIIOYCHHUEM,
nmokayryi, pakooOpa3HbIXx. Hacexkombie MoOryT OBITH OETKOBOW OCHOBOW MJisi KOpMa JOMAITHEH
ITUIBL, 71 PBIO U, B KaKoW—To Mepe, it ckoTa. Jlo6aBuMm, 4to B cTpanax KOro-Bocrounoit Asun
HaCEeKOMBIE SIBIITFOTCSI OOBIYHOM mHIIeH yenoBeka. [loaTomy pasBeaeHre HACEKOMBIX JIJIsi KOPMOB, a
MOXKET OBITh, ¥ THUIIH SBJSIETCS OJHOW W3 MEPCHEKTUB OOECIICUUTh XKU3Hb OBICTPO PACTYILETrO
YeJIOBCUECTRA.

1000 -
| T 1000 -
[~ oy DTS =
1 N=N,e - InNe=InN+1,15¢
100 &=
e
1 I | f L | ]
o 1 2 3 4 5 ¢ 0o I 23 4 5 6

Bpems, cym,

Puc.27.POCT YUCIICHHOCTH TMOMYJISAIUH 0€3 OTPaHUYMBAIONINX BO3ACHCTBHI. [ToKa3aH pOCT YHCICHHOCTH OTHOM
M TOH XK€ THIOTETHYECKON momyisinuu B apupmernueckoM (cieBa) u yorapudmuueckom (cmpaBa) macmrade (o
10.0nymy, 1986)

Ponv abuomuueckux ghakmopoe cpeovl.

Brnusane abnotndeckux (pakTopoB Ha HACEKOMBIX MOAPOOHO PACCMOTPEHO B MPEABIAYIINX
rinaBax. CoBepIIEHHO OYEBUIHO, YTO 3TU (PAKTOPHI, CYIIECTBEHHO U3MEHSS YPOBEHb CMEPTHOCTU U
IJI0JJOBUTOCTh HACEKOMBIX, MOTYT OBITH OAHOW M3 OCHOBHBIX MPUYUH W3MEHEHUN MX YUCIEHHOCTH
BO BPEMCHH.

OcTaHOBUMCS OTJENBHO HAa BO3JEHCTBUU HA YHCICHHOCTh HACEKOMBIX HEKOTOPBIX Haubolee
Ba)XHBIX aOMOTUYECKHX (PaKTOPOB.

Temneparypa, Kak HUKE€ ONTHMYMa, Tak U BBILIE €0, MPUBOIUT K 3aMEIJICHUIO Pa3BUTHS, a
MpH €€ DKCTPEMATbHBIX 3HAYCHHUSX — K TMOETM HAaceKOMBIX. TeMIieparypa MOXKET BIHATH U Ha
COCTOSIHME KOPMOBOTO pAacTeHHs, YBEIWYMBAas WJIM YMEHbIIasg €ro ILEHHOCTh, a TaKXkKe Ha
MOMYJISIIIAA KOHKYPEHTOB, XUIITHUKOB U MTAPa3UTOB.

CreneHb BO3ICUCTBUS  HEOJArONMpHUSATHON  TEMIIEpaTypbl 3aBUCHUT OT YHCIECHHOCTH
nomymsiiuu. JledcTBUTENbHO, ecnu Obl cpena oOutaHus Obuta Obl TIOJTHOCTHIO OJHOPOJHON B
OTHOIICHUU TeMIIepaTyphl, TO €€ BIUSHUE CBOJWIOCH Obl K T'MOETH ONpPEIEJICHHOIO MPOIEHTA
0co0eii, He3aBUCUMO OT YHCICHHOCTHU TOMYJISIIHH.

1
CTpOFO TOBOpsA, K COINPOTUBJIICHHUIO CpEAbl 3JCChb ,H06aBJ'I$HOTCH TCHCTUYCCKUEC HN3MCHCHUSA CTPYKTYPbI
TIOITYJIAIIUHA, KOTOPBIC ITPU BBICOKOM YHCIICHHOCTH CHIKAIOT IUIOAOBUTOCTD, & TAKKEC OMUT'pALUA.
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Ho rtemnepaTtypa naxe B mpeaenax OJHOTO PAcTEHUS MOXET pasiauuaTbess Ha 5—19° B
npejernax e HeOOIbIIOTo YU4acTKa TPaBIHUCTON PaCTUTEIILHOCTH 3TOT KOHTPACT MOXKET JIOCTUTATh
20° u Boime. Yem Oosibliie YUCIEHHOCTh MOMYJSALUU, TEM TPyAHEE HANTH HE3aHATOE YKPBITHE, U
TeM OOJIBIIIE TTOMYJISAIINSI TIOJIBEPKEHA BO3ICHCTBUIO HEOJIArONMPHUITHBIX (haKTOPOB.

BrnaxHoCTh BMSIET HA YMCICHHOCTD IMOIMYJISALUU aHAJOTHYHBIM 00pa3oM. 371eCh OCOOHIKOM
cTosT cocymue ¢urodard, KOTOpble BCETJa HMMEIOT JIOCTaTOYHO BJIard, HE3aBUCHMO OT €e
COZIep>KaHUs B BO3JIyXe€.

Karactpoduueckre (pakTopsl MOTYT CYIIECTBEHHO M3MEHSTh YUCICHHOCTh MOMyJsiiuii. Tak,
BBDKUTaHUE BECHOM CyXOM TpaBbl IPUBOJUT K I'MOEIN MHOTHX HACEKOMBIX. TO k€ MOYKHO CKa3aTh O
3aroryieHnn Bojoi. OMHAKO B psAle CIy4aeB, €CIHM 3aTalUIMBaHUE SBISICTCS PETYJSIPHBIM, OHO
IpeyCMaTpUBACTCs KU3HCHHBIM LMKIOM M HAcEKOMbIE Ha OTIENbHBIX CTAIUSAX OKa3bIBAIOTCS
BBIHOCIIUBBIMU TI0 OTHOIICHHIO K ATOMY BO3/eHCTBUIO. Yale e HaCeKOMBIC 3apaHee MHTPUPYIOT
Ha 0oJiee BO3BBIIICHHBIE YYACTKU.

OnHako mpu HAONIONEHHSIX B MPUPOJAC OKA3bIBACTCS JOBOJBHO CIIOKHO TOHSTH, KaKHe U3
(akTopoB cpenbl HanboJee CYIECTBEHHO BIMSIOT Ha YHCICHHOCTh MOMYISIIKUU. Tak, HaOMoaeHUs
3a YUCIIEHHOCTBIO OJTHOTO BHJIa TPHUIICOB, IPOBEICHHBIC HA MPOTSDKEHUH 14 J1eT, moKa3aid YeTKYI0
CBsI3b uMCIICHHOCTH momyssiiuu ¢ norogou (J.Davidson, H.G.Andrewartha, 1948)ru aBTopsl,
UCTIOJIB3Ysl METO MHOYKECTBEHHOM PETrPecCHy, Oy TN CIeAYIOIIee YpaBHCHHUE!

log Y =-2,390 + 0,126, + 0,202 ,+0,186x,+ 0,08% ,,

rae Y — peanbHas 4YMCIEHHOCTb MOMYJSLMHU, X; — CyMMa 3(QQEKTUBHBIX TEMIIEpaTyp 3a
CE30H, X, — CyMMAapHOE KOJIMYECTBO OCAJKOB 3a [Ba NEPBbIX BECEHHUX MeECSLA, X, — CPEIHss

3 deKTuBHas TeMIeparypa 3a 3TH K€ MECALBl U X, — 3HaU€HHE X, B MPEAbIIYIIUI TOA. YUNThIBAs

naHHbIe (HAKTOPHI, aBTOPHI CMOTIH OOBSCHUTH 10 84% koneOaHUU YUCIEHHOCTH STOTO BHUJA.
[TomuepkHEM, YTO ATOT SIPKUH TPUMEP, TOKA3BIBAIOIINN CTATHCTHYECKYIO CBSI3b YHCICHHOCTH
MOMYJISIUN TPHUIICOB C TMOTOJHBIMU (haKTOpaMH, BCE )KE HE JOKAa3bIBAET, YTO UMEHHO caMa Ioroja
BJIHsIET Ha TpUIICOB. OT MOTO/bI, HECOMHEHHO, 3aBHCAT COCTOSIHUE KOPMOBOTO PAcTEHUS, a TaKKe
AKTUBHOCTbH ITaPa3UTOB, XUIIIHUKOB M ATOTCHHBIX MUKPOOPTaHU3MOB.

[To—BuarMOMy, WMEHHO TIOTOZa OKa3bIBa€T IIEPBHYHOE BO3ACHCTBHEC HA JKU3HEHHYIO
CHCTEMY, BBIBOJISI €€ M3 PaBHOBECHOTO COCTOSIHMSI, IPUBOJS MPSIMO WM KOCBEHHO JM0O0 K rudenu
3HAYUTEIBHON YacTH MOIMYJLUHU, JIMOO CHOCOOCTBYSl ee paciBery. [IpaBma, BiIHMsIHHE MOTOJBI
3aBUCHUT OT MCXOJHOTO COCTOSIHHS TONMyJsAuu. M3BecTHO, 4YTO OJjarompusiTHas T™Oroja,
MPUXOJIAIIASACS Ha CIaJ] YHCICHHOCTH HAaCEKOMOTO, HE B COCTOSHHUHM Cpa3y K€ BBI3BAaTh HOBYIO
BCIIBIIIIKY.

MHoronerHue HaONIONEHUS TIOKa3bIBAIOT JOBOJBHO pE3KWE W3MEHEHHS YHUCICHHOCTH
MOMYJISAIUK OT TOJAa K ToJy KakK y TPHUIICOB, TaK M Yy JAPYruxX HacekoMbix (puc.28). MHTepBasbl
MEXy MAacCOBBIMH Pa3MHOKCHUSMHU TEX WM WHBIX HACEKOMBIX 3aBHCAT OT BHJAa HACEKOMOTO U
reorpaduueckoil 30Hbl. OHU MOryT OBITH paBHHI 2, 4, 5, 10, 201 Gonee roxam, HO OY€Hb YaCTO
MakcuMyMbl TioBTopsitoTest kKaxkapie 10—14 et (H.C. lep6unosckuii, 1964; A.C.Poxkos, 1965;
10.I1. Konnakos, 1974; H.Eidmann, 1931MakciuMyMbl pa3MHOKEHHSI B pa3HBIX reorpapuyecKux
30HaxX OOBIYHO BOZHUKAIOT HE3aBHCHUMO JIPYT OT npyra. OHM MOTYT HE COBIaJaTh BO BPEMEHH JIaXKe
B Pa3HBIX HACAKIACHHUAX OJHOTO Jiecxo3a. TakoBa, HaMpUMep, TMHAMHUKA YHCICHHOCTH HEMapHOTO
menkonpsaa (B.M. benkesuy, 1984).

B HekoTOpbIX ke paboTax OMMUCaHbl CHHXPOHHBIC BCIBIIIKA PAa3MHOMCHHS, OXBATHIBAIOIIIHNE
OJTHOBPEMEHHO OYeHb OOJjbinmue Tepputopuu. B uwactHocTH, B.Maptunek (V.Martinek, 1968)
OIMHUCaJl MOJOOHYIO JMHAMHUKY YHCIICHHOCTH PBDKEr0 COCHOBOTO IMUJIMJIBIIMKA HAa TEPPUTOPHUU
EBpazuu.

Yarie Bcero MaccoBble pa3MHOKEHHSI HACCKOMBIX TPEICTABISIOTCS CBA3aHHBIMU C MTOTOJI0M, a
UMEHHO ¢ 3acyxoii. [Tociie 3acyXu oTMeUaroTcsi BCIBIIIKK y CApaHUEBBIX, HETIAPHOTO MIEIKOMPSa,
CHOMPCKOro mIeaKonpsaa. He HCKII0YeHO, YTO 3aCyXM BBI3BIBAIOT M MacCOBOC Pa3MHOXKCHHE
PBIKETO COCHOBOTO TTFJTHIIBIITHKA.

116



b

Toaapupw vaens ocodei # pode va T

A - 1 | 1 I 1

i L 1
1880 7890 1900 1810 1920 1330 1940 7950 7960

Toaapugw ek ocobed 4 npole

Puc.28. MHoroseTHre KojeOaHHs YHCICHHOCTH ABYX BUAOB 0abouek. Beepxy — cocHoBas msiaenuna Bupalus
piniarius L. B cocHoBoMm Gopy 6nu3 Jlutwinarena (['epmaHus); BHH3Y — JHCTBEHHHYHAas JHCTOBepTKa Zeiraphera
griseanaHbn. B muctBenHnuHOM Jecy nonunsl Duraaud ([LBeinapus) (mo FO. Onymy, 1986)

OcoOblii MHTEpeC BBI3BIBACT BO3MOXKHAsI CBSI3b BCIBIIIEK MAacCOBOTO Pa3MHOXKEHHUS
HaCeKOMBIX C COJHEYHOM aKkTMBHOCTbIO. Hammume Takoil CBSI3M NO3BOJIMIO OBl  JIETKO
MIPOTHO3UPOBATh 3TH BCHBIIIKH, MOCKOJBKY COJIHEYHAsI aKTUBHOCTh OTHOCHUTEIIBHO MEPHOIMYHA.
JIMUTENbHOCTh OCHOBHOTO IIMKJIA COJHEYHOW aKTUBHOCTH paBHa mnpumepHo 11-12 romam.
JIeWCTBUTENbHO, BO MHOTHMX CJIy4asx BCHBILIKA YHCICHHOCTH PpA3JIMYHBIX HACEKOMBIX
noBTopsitoTcss Kaxasle 10—14 neT m muKu pa3sMHOXKEHHUS COBMAJAIOT C TOW WM HMHOW (a3oit
COJIHEYHOM aKTUBHOCTH: C MAKCUMYMOM y MHOTUX 0a00YeK, CO CIaZioM Y HEKOTOPBIX CapaHYOBBIX
U PBDKETO0 COCHOBOTO MIJIMJIBIIMKA, C MUHUMYMOM Y JIYTOBOIO MOTBUIbKA, C HAa4ajloM MOAbEeMa
COJIHEYHOM AaKTUBHOCTU y MUIPHUpYMOLIEH capaHdyd. [IoBTOpeHHE MacCOBBIX Pa3MHOXKEHUH 3TOrO
BUJA CapaHYd M HUX COBNAJCHHUE C ONPEIEICHHBIMH (DazaMH COJIHEYHOIO IUKJa ObLJIO OTMEYEHO
eme B mporuioM Beke (P.Kenmen, 1870). Anamoruunbie pabOThl, OCHOBaHHBIC Ha MHOTOJICTHUX
HaOJIO/IEHUSAX 32 AMHAMHUKOW YMCIEHHOCTH TE€X WJIM WHBIX BUJOB, MOSBISIOTCS U B HAIIU JHU.
Ckopee Bcero, Takasi CBSI3b HE SBIISIETCS CIy4YailHBIM COBIAJAECHUEM. 3/1€Ch BO3MOXHO JIHOO
HEMOCPEACTBEHHOE BO3/ICHCTBUE KAKUX—TO (PAKTOPOB, IUKIMUECKH U3MEHSIOLIUXCS 10| BIUSHUEM
COJIHEYHOM aKTHBHOCTH, JINOO TaK HAa3bIBAEMBIH "'3aXBaT LUKJIOB", TEeHEPHPYEMBIX IO IPUUMHAM, HE
CBSI3aHHBIM C COJIHEYHOU aKTUBHOCTBIO.

Cornacio b.M.Bnagumupckomy (1980), reodpusnyeckumu pakropamu, HETOCPEICTBEHHO
3aBUCHMBIMU OT COJIHEYHOW aKTMBHOCTH U, [MO—BHJIMMOMY, CIIOCOOHBIMHM OKa3bIBaTh BIUSHUE Ha
Ouosiornyeckue OOBEKTHI, SBIAIOTCA: INEKTPOMArHUTHOE Mojie 3eMiId, 0COOEHHO MEpeMEHHOEe B

nmamazone  10°-10 T WH(QPa3BYKH, BO3HUKAIIWE TPH MOISIPHBIX CUSHUAX W
pacmpocTpaHsiompecs 1O  BCed  IUIaHETe,  YBEIMYCHHE  MOIMHOCTH  OTHOCHUTEIBHO
KOPOTKOBOJIHOBOTO YJIBTPa(UOIECTOBOrO H3JIyueHUs: B AuanazoHe okono 290 HM B CBs3M ¢
M3MECHEHUSIMH O30HOBOTO JKpaHa 3eMIIM; YBEJIMYEHHE PAJANOAKTUBHOCTH arMocgepsl, Omaromaps
MOBBIIICHUIO KOHLIEHTPAIIMH T'a3a paJloHa.

Moryt a1 3TH (akTOpBl BIUATH HA YUCICHHOCTh MOMYIALUI? MBI OTMEYaa BBIIIE, YTO
pe3Kre M3MEHEHHsI aKTHBHOCTH HACEKOMBIX HEPEIKO KOPPEIUPYIOT C T€OMarHUTHBIMH OypsSMU —
SIBJICHUEM, HETIOCPEJICTBEHHO CBS3aHHBIM C COJHEYHOIH aKTHBHOCTHIO. OJHMM M3 OCHOBHBIX
JIEUCTBYIOMUX (HAaKTOPOB 3]I€Ch MPEANOoJaracTcs HHU3KOYACTOTHOE 3JEKTPOMArHUTHOE TOJIe.
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OnHako HaM M3BECTHO JIMIIb OJIHO YKa3aHUE Ha BO3MOXKHOCTb BIMSIHUSA MOJOOHBIX MCKYCCTBEHHBIX
MOJIEM Ha IUIOJIOBUTOCTh HACEKOMBIX, a CIEAOBATENIbHO, M HA AUHAMUKY MX 4uCIeHHOCTH. [lo
npeaBaputelibHbIM HaOmonenusm B.b.UepnbimeBa u B.M.Aponunoii(1971), Takoe mosne BiuseT
Ha IUIOJOBUTOCTh MAPTEHOTCHETHYECKUX CaMOK aKallMeBOM TJIM. JTO BIMSHUE HEOJHO3HA4yHO. B
Hayase JieTa, KOr/ia MPOUCXOAUT OBICTPBIM pOCT MOMYNALUHU TIEH, 0JIe JOCTOBEPHO MOBBIIIACT UX
wiogosutocth Ha 30%. B koHIe nera, Korja YMCICHHOCTh MOMYJSLUU TJIEH Ha craje, IMoje
MOJABIAECT MUX pa3MHOXKEHUE MpUMEpHO Ha 25%. Mexay 3TUMHU NEepHOAaMHU JIEHCTBHE TOJIS
HEONPENIEIIEHHO.

KoneuHo, B0O3MOXXHO M 0ojee KOCBEHHOE BO3/CHCTBUE HIIEKTPOMArHUTHOIO TOJS Ha
JUHAMUKY YHCJIEHHOCTH HACEKOMBIX. B OIbITaX MCKYCCTBEHHOE I0JI€ CYIIECTBEHHO YCKOPSET pOCT
KOJIOHUU HEKOTOPBIX MUKPOOPraHM3MOB. Eciu 3TO Tak, TO MOBBIINIEHHAs COJHEYHAas aKTUBHOCTb
MOJKET CIIOCOOCTBOBATh BOZHUKHOBEHHUIO SMTU300TUH CPEIN HACEKOMBIX.

Wudpa3Bykn MOryT BIHMATH Ha yYpOBEHb MOBEICHUECKUX PEAKIM HACEKOMBIX, OJHAKO HX
pOJIb B TMHAMMKE YUCIEHHOCTH HE UCCIIEA0BAIACH.

Jlaxke CpaBHUTEIHHO HEOOJNbIINE U3MEHEHUS CIEKTpa yIbTPapHOIETOBBIX JIyueil IBHO MOTYT
OTPa3UThCS HA JMHAMHUKE YMCICHHOCTH HACEKOMBIX. [IpH 3TOM BO3MOXKHO Kak HENOCPEICTBEHHOE
BO3/ICHCTBME HA OpPraHM3M HACEKOMOIrO, TaK M KOCBEHHOE, CBS3aHHOE C OaKTepUIUIHBIM
neiictBueM 53Toro usnydeHus. IlomoOHbIM ke 00pa3oM Ha JOUHAMHUKY YHCICHHOCTH MOTYT
BO3/ICHCTBOBATh M W3MEHEHHsS YPOBHS PaJUOAKTHUBHOCTH aTMoc(epbl Kak SBHO MYTareHHOTO
¢daktopa. OgHAKO 3T BOIPOCHI OCTAIOTCS MPAKTHYECKU HEM3y4eHHbIMU. HaMm u3BecTHa UIb 0/1HA
padora (Levengood, Shinkle, 1960)xornacHo KOTOpO#l TOBBINICHHAS COJHEYHAsS AKTHBHOCTH
MPUBOJUT K CHI)KEHHIO IUIOAOBUTOCTH MYX Ipo30(ui, HO TOJNBKO HAXOASIIMUXCS B CHIBHOM
MarHMTHOM TOJ€. ABTOpBI CBSI3bIBAIOT 3TH U3MEHEHHUS C TE€M, YTO MATHUTHOE IOJIE YJIaBJIMBACT
YacTULIBI BBICOKUX PHEPrUil U TeM caMbiM ycuiuBaeT 3(P(eKT CoNHeYHOW akTHUBHOCTU. OmHaKO
STHM HCCIIEJOBATENIIM HE YJaloch HAWTH MPSAMON KOppeNsuu Belu4uHbl 3ddekra ¢ unuciamu
Bonbda, nokas3piBaouMu YpOBEHb COJIHEYHONW aKTUBHOCTH.

I'opazno Gosiee BEpOSTHBIM MPEICTABISETCS BO3JCHCTBHE CONHEYHOW AKTHBHOCTH Yepes
noroxy. W3BecCTHO, 4YTO COJIHEUHAs AaKTUBHOCTh IIPUBOAMT K ONPEIEICHHBIM HW3MEHEHUIM
UPKYJIALMOHHBIX IpoleccoB B arMocdepe. CBs3b ke MacCOBBIX PAa3MHOXKEHHUH C MOToJ0i He
BBI3BIBAET HUKAKWX COMHEHHUU. KOHEYHO, TOroaa MOKeT BIUATh U HEMOCPEACTBEHHO HA OPraHU3M
HAceKOMOTI0, U KOCBEHHO, U3MEHSS €r0 NUTaHUE U OKPYKEHHE.

MHoroneTHUEe LUUKINYECKUE U3MEHEHMsI YHCIEHHOCTH HACEKOMBIX, KOHEYHO, MOTYT ObITh
BbI3BaHbl MHOTMMHM IIPUYMHAMU IIOMHMO BO3JEHCTBHS COJIHEYHOM akTMBHOCTH. Kak oTmedanoch
BbIIlIe, LHUKINYHOCTh MOXKET OBbITh CBS3aHA CO CIIOHTAHHBIMU M3MEHEHHSIMH T'€HETUYECKOU
CTPYKTYphl TOMNYJSLIUM, a TaKKe BO3HUKATh B PE3yJlbTaTe B3aUMOJACHCTBUSA NOMYJISIUU C
XUIIHUKAMH M Mapa3uTaMy, U3-32 BHYTPUBHUIOBON KOHKYPEHIIMH, U3-3a TOTO, YTO MOJ BIIUSHUEM
¢utodara pacreHre CTaHOBUTCS Oo0Jiee MMMYHHBIM 110 OTHOILICHHS K HEMY U IO MHOTHM JIpYTUM
npuynHaM. TakuMm 00pa3oM, TMOMYJSINH, B3aUMOACHCTBYSI CO CpPEIOH, CIIOCOOHBI CcaMH
TeHepUpOBaTh KojeOaHUs CBOEW UYMCICHHOCTH. [Ipm 3TOM BO3MOXKEH TaK Ha3bIBaeMbI 3axXBat
aBTOKOJICOAHUN B MOMYJSAIMM BHEUIHEH IUKIMKOM METEOpPOJOTHYECKHX WM TIeo(pU3nIecKUX
¢bakTopoB.

Koukypenuusa mesxncoy ocooamu 00no2o0 euoa

OdeBHIHO, YTO MHUIIEBBIE W MPOCTPAHCTBEHHBIC PECYPCHl JIOOOTO BHIA OTPAHUYCHBI.
[Ipeamnonoxum, 4TO BEPXHHM Mpe/Ien YNCIACHHOCTH Kakoi—To monyisiiuu paseH K. Tormna ¢popmyna
2 IpUMET CIeYIOIIHNIA BHI:

d_N:rN(K-N)
dt K

rne  dN/dt — ckopocTh yBenuueHus MONyNsHUH, [ — OMOTHYECKHE moTeHmuan, N —
YHCIICHHOCTD TOMY/ISIIUAY B KayK/IbIH MPENIECTBYIONMIA MOMEHT BPEMEHH.

CaMu K€ WU3MEHEHHS YHUCICHHOCTH B 3aBUCHUMOCTH OT BPCMCHH OIIMCBIBAKOTCA TakK
Ha3bIBAEMOI JIOTHCTUYECKO# KpuBoii (ypaBHenue Mepxroincra — [lepia):
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K
N=——,
1+e*™"

K-N
roea = Inj ——|.
N

Ota KpuBas TOKa3aHa Ha puc.29, Tle TakkKe YKa3aHbl TOYKAMH JaHHBIC SKCIEPUMEHTA C
*ykamu 3epHoBbIMU Toumblkamu (Rhyzopertha dominica F.) (A.C.Crombie,1945)ux xykoB
pasBoauIH B HeOObIINX 00beMax 3epHa (10T), mpuueM KOpM €KEHEIEIbHO MPOCEUBAIH, YIANISS
BCE OTXOJIbI U J00aBIsisi cBexee 3epHO. [IpumMepHO uepes3 moiroaa Kaxaas Takas jgaboparopHas
MOMYJIAIUS KYKOB JOCTHraia yCToOWdrBoro ypoBHs (0kosio 340kykoB).

R 400}
-
] Sprte—ve—e—
PN b L
x Puc.29Hapactanue  4MCI€HHOCTH
g ” 33& )é}r/]KOB —h ;epH.(n?L; TO6‘{I/IHBH.[I/IKOB
= 2—7_ yzopertha dominic&. B nmaboparopHoit
< 200 t ,"873 0,05t ' KyJIbTYype C OrPaHMYEHHBIM KOJIMYECTBOM
8 J kopma (10 r 3epeH mMIUCHHIBI, KOTOPBIC
Q. - b ' KXY HEENIO IIPOCEUBANIN U JOTIONHSIIH
a 'Y : 1o 10 r). Toukamu MOKa3aHBI PE3YIBTATHI
peaybHBIX HAOIIONCHUH, KpUBas — pacyeT
0 - a 1 I L 1o QopmyIie JOrHCTHYECKOH 3aBUCUMOCTH,

npuBeAcHHON Ha pucyHke (mo A.Kpomb6wu,

0 100 200 300 u3 Jx. Bapmu u ap., 1978)
duu(t]

Jloructuyeckass KpuBas BCE € OOBIYHO OKa3bIBACTCS HEJIOCTATOYHOW ISl ONMHCAHHS
CIIOXHBIX IPOIECCOB B TMOMYJSALHMH, MPOUCXOMAMINX TPH OrPaHUYECHHBI O0BEME MHIIEBHIX
pecypcoB. Ecni moJcYMTHIBaTH HE TOJBKO MMaro, HO M HAaCEKOMBIX Ha BCEX CTaIUsIX pa3BUTHUS,
NOJTydJaroTcs Oosee CIIOYKHBIE KPUBBIC, YAaCTO BKIIOYAIOMINE B Ce0sl U PUTMHYECKHE KOMITOHEHTEHI.
[Mpocreiimas Moaens KOHKypeHIMU Obuta npeiokena P.d.Moppucom (F.R.Morris, 1959)I1o ero
MHEHUIO, YHCIEHHOCTh cleayromero mnokoneHus N, ,, MOXKeT OBITh CBsi3aHa C YHCIEHHOCTHIO
npeauecTByrouiero nokojaenus N, ciegyronmm o0pa3oMm:

N,.. = N,SqgF, (8)

rae S — 1ois BBDKMBIIMX OCOO€H, ( — JMOoJsi caMOK B MoKoieHu: N, a F — ux cpensss
TUTOJIOBUTOCTD.

Bemuunna S q F —2310 koagppuyuenm pazmuodicenusi. OH TOKa3bIBAET COOTHOIICHUE
YHCIIEHHOCTEH TMOCIIEIYIONIEr0 W MPEAbIIYIIero MOKOJICHUH U OOBIYHO 00O03HAYaeTcs TPedecKoil
OYKBOWM A :

N, =NA,.

Msl ynotpebisieM 371ech KO3((UIMEHT Pa3MHOKEHHS ¢ CHMBOJOM N , MO3TOMY YTO OT
MOKOJICHUS K TIOKOJEHHUIO 3TOT Ko3(h¢ummeHT MoxeT wni3mensrcs. Ilpm norapudmuposanuu
npensiayimas popmyia OyaeT BBITIISAET CIEAYIOIUM 00pa3oM:

NN, =InN_ +InA,.

Benumunaa INA || moka3piBaeT M3MEHEHUSI YHCIICHHOCTH TOMYJISIIIMN, OHA MOXKET OBITh OOJIbIIIE

Hyas (DOMynmsAUs BO3pacTaeT), paBHa Hymo (MONysinus CTaOWIbHA) WM MCHBIIE HYJIS
(4MCIIEHHOCTD MOMYJISIIIUU YMEHBIIACTCS).
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C pocTOM YHCICHHOCTH TMOMYJIALUU OOBIYHO BO3PACTAaCT CMEPTHOCTh, MO3TMY TIpaduk
3aBHCUMOCTH INA OT 4mCIeHHOCTH mpeabiayiero mokoineHuss INN, MoxeT ObITh NMPHUOIHIKEHHO

OITMCaH KaK JUHEHHas 3aBUCHMOCTD THIIA

y =a—bx
WJIM B HalLICM CJIy4ae.
InA, =a-binN,

OueBuHO, yTO b — TanreHc yrnma HakioHa rpaduka k ocu abdcrmucc. Ecim yronm HakiioHa
MeHbiie 45° u TpaduK HAET TMOJIOro, TO YHCICHHOCTh OYAET MOCTENEHHO MPUOMKATHCS K
ycToitunBoil Touke, rae INA paBeH Hymo (Touka mepecedeHus rpaduka ¢ ocsro adcuuce). Eciam

yrojl HakJIoHa paBeH 45°, To KOMIIEHCAIMsI BO3PACTaHUs YUCIEHHOCTH OYyJeT MMETh MECTO YK€ BO
BpeMs CIIEAYIOIIEro MOKOJeHUs. Ecan jke TaHreHC yriia HakJIoHa OoJiblle JBYX U rpaduk KpyTo
UJET BHHU3, TO B MOIMYJISALUU JOJHKHBI BOSHUKHYThH KOJeOaHHs CO BCE BO3pACTAIOIIEH aMIUIUTYIOM.
CrietoBaTesIbHO, BCSI CUCTEMa YCTOHYMBA, TOJIBKO B TOM citydae, ecian 0<b<2.

Bo3nukHoBeHHE B 1a00paTOPHON MOMYISIIIMKA YE€TKO BBIPAKEHHOM LUKIMYHOCTH, CBSA3aHHOM
C HEJIOCTAaTKOM KOpMa, OBLTO TOKa3aHo Ha mpuMepe KyiabTypbl Myx Lucilia cuprina(A.J.Nicholson,
1950,1954).

20

Puc.30. 3aBHCHMOCTH  MEXKIY
IUIOTHOCTBIO JIA0OPAaTOPHOW ITOIYJIALIMH
JMYMHOK ¥ YHCICHHOCTBIO MMaro Myx
Lucilia cuprina IlyHktupHOW JIHHHCH
NOKa3aH POCT YHCICHHOCTH, KOTOPBIH
uMenn  Obl  MECTO TpH  OTCYTCTBHHU
BHYTPUBHIOBOH  KOHKypeHUmu (1m0
JI.Hukombcony u3 O.Makdensena,1965)

&
>

3
=S

Bapocasie ocolu
n

a 40 80 120 7160 200 2490
Sluwupxe

B »stux omblTax uMMaro Myx, HaxOAMBIIMECS B cajKaxX, € H30BITKOM MOJydYald KOpPM H,
COOTBETCTBEHHO, OTKJIAJbIBAJIM MHOTO SMI. OJTH filla MOMELIAIN B COCY., I'/I€ BCE BBILIECAIINE
JMYUHKYU MOJYYald OJHY CTPOTO OIrpaHUYEHHYIO nopuuto nuimu — 50r Maca B neHb. B pesynbraTe
C POCTOM KOJIMYECTBA SIULl M, COOTBETCTBEHHO, JIMUMHOK, Y€pE3 HECKOJBKO MOKOJIEHUH HACTyIall
TakOM MOMEHT, KOrJa KOHKYPEHIMsS MEXAY JIMYMHKAMH 33 IHUIIY OKAa3blBAJIaCh HACTOJIBKO
KECTKOM, 9TO OOJIBIIIMHCTBO U3 HUX HE MOIJIO 3aKOHYHUTH pa3BuTHe U morudano (puc.30). B stom
MOKOJIEHUH DPE3KO YMEHBIIAIOCh YHCIO B3POCIBIX MyX M OISTh CO3JAaBAJUCh OJaronpusTHbIE
yCIOBUSL JJIsl pa3BUTHS JIMYMHOK clienyrouiero nokosneHus. Komebanus yumcinenHoctu (puc.31)
BO3HHUKAJIM MMEHHO IOTOMY, YTO BO3pPacTaHHE KOJWYECTBA MMAro YCHJIMBAJIO KOHKYPECHLHIO HE
Cpa3y k€, a TOJBKO B CIEAYIOIIUX MMOKOJIEHUSAX. B Apyrux cBouX OmbITax ATOT K€ aBTOP MOIYUHII
aHAJIOTMYHBIE KOJI€OaHUs YMCICHHOCTH MMaro, OrpaHM4YMBas MX B IUILE, HO IPU HM30BITKE KOpMa
JUIS. TMYUHOK.

Takas curyanus, KOraa 4YHMCIEHHOCTb MOMYJISLUM JTOXOAWT JO BEPXHEro Ipefena,
00YCJIOBJICHHOTO KOJMYECTBOM NHINH, JIETKO TOCTH)KMMa TOJBKO B Jlaboparopuu. B mpupone
IIOT0/1a, KOHKYPEHTHI, Napa3suThl U XMIMHUKA MOTYT CYHIECTBEHHO CIEP/KHUBATH POCT IOIIYJIALHH.
Kpome Toro, wu3BecTeH psja TNPUCIOCOONICHUH, TPEMATCTBYIOIUX TOSBICHUIO JKECTKOU
KOHKYPEHIIMH 34 MLy WIHA IPOCTPAHCTBO.

C pocTOM YHCIEHHOCTH TMOMYNIALMU OOBIYHO PE3KO BO3pPACTAET CTPEMIICHHE OcobOei
MUTrpupoBaTh. [Ipy 3TOM CyIIECTBEHHO pacimupseTcs INPOCTPAaHCTBO, 3aHATOE IOMYJSALHEH B
OCHOBHOM 3a CUeT yacTed OuoToma, MeHee OJarompHsTHBIX Ais JaHHoro Buaa. Ilpu sToM
IIPOUCXOJUT TAKXKE PACCIOCHUE IPOCTPAHCTBEHHOM CTPYKTYphl Nomyiasuuu. Tak, B camMoM
HACeJICHHOM, HO HauOoJiee OJaronpusITHOM 1O APYTUM YCJIOBUSM MECT€ MUMEIOT OOJbIIE IIAHCOB
BBDKUTb MEHEE IKHM3HECIIOCOOHbIE W MAaJOIUIOAOBUTBIE OCOOHM, HE CHOCOOHBIE K JalbHUM
murpanusMm. HaoOopor, yem panbiie OT ILEHTpa 30HBI, 3aHUMAeMOH MOMyJSALUEH, TeM yalie
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JOJI’)KHBI ITIOIIaAaThCA OC06H C BBICOKMMH MHUTI'PAlTUOHHBIMU CHOCO6HOCT5IMI/I " HCPCIOKO C 60HBHJOﬁ
mwiogposutocThio (I'.B. I'peuansiii, 1990).
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Puc.31. Pa3Butre kynbTypsl Myx Lucilia cuprinanpu u36bitke KopMa st uMaro (4) u npu BBEACHHH CTPOTOro
pauuona st HUX (5). JIMYMHKHA TONMyYand OrpaHHYEHHOE KOIM4ecTBO Kopma. CIUIOIIHAS KpHBAas — YHUCIO MMAro,
BEPTHUKAIIbHBIC JIMHUU — YHCIO UMAro B CICAYIOIIEM MOKOJICHUH, MOIYYCHHBIX U3 SIUL, OTIOXCHHBIX B JIAHHBIN JCHb.
IIpy u30BITKE KOpMa HMMAaro OTKIAIbIBAJIM HACTOJBKO MHOTO SHI[, YTO OOJNBIIMHCTBO JHYMHOK MOTHOAmH wu3-3a
KOHKypeHUuH. [Ipu 3ToM BO3HHKaNH Takke Kojebanus yucineHnoctd (no JI.Hukonbcony u3 3.Makdensena, 1966)

B npunnune, Bo3MOXXeH U Apyroil BapuaHT, 0OCOOEHHO B CIy4ae MEUIEHHO MEHSIOIIUXCS BO
BpEMEHHU OMOTOINOB U HAIWYHS PE3KO BBIPAKEHHOT'O TEPPUTOPHANILHOTO TMoBeneHHs. Torma Goiee
CHJIbHBIE OCOOM OCTAarOTCsl B OJIArONPUATHOM IO YCIOBMSM IIEHTPE, BBITECHAA OTTyAa Ooiee
ocnalneHHbIX. B 3TOM ciyyae mepeHaceneHHe BOOOIE HEBO3MOXKHO, OCIalJIeHHBIE ke 0co0u B
HEOIaronpUsATHBIX YCIOBUSIX UMEIOT OOJIbIIIE BEPOSITHOCTH OTUOHYTH.

B mo6oM ciydae momymsiuus Kak Obl pacTekaeTcsl B MPOCTPAHCTBE, HE JOCTHUrasi CIMIIKOM
BBICOKOM IUIOTHOCTH. Ilpm 3TOM y psia BHIOB MMEIOT MECTO CHELMAIbHBIE MPHCIIOCOOJIEHMS,
o0ecreynBaoIMe Pe3Koe YBETUUYEHHE MUTPAIMOHHBIX BO3MOXHOCTEH C POCTOM IUIOTHOCTH
HOMYJISALUH.

Tak, y Tined mpu BBICOKOM CKY4EHHOCTH, KaK T'OBOPWJIOCH BBILIE, POKIAIOTCS KPBLIATHIC
[apTEHOI€HETUYECKUEe O0CO0M, KOTOpble MEHee IUIOJOBUTBI, HO CIOCOOHBI K moyery. VY
MHUrpupymoomeid capanun Locusta migratorial. npu Oonbiiold KOHUEHTPALUH JHYHHOK OHH
pa3BUBAIOTCS B MUTPHUpYMOIIYI0 "(a3y", BHEUIHE CHIBHO OTJIMYAIOUIYIOCS OT OJUHOYHOH. [o
OTKpBITUS ATUX (pa3oBbiXx m3MeHeHuW b.I1.YBapoBBIM MHUTPUPYIOIIYI0O W OJMHOYHYIO CapaHuy
CUMTAJIU PAa3HBIMU BUJAAMHU.

YacTble KOHTAKTBI MEXIY OCOOSIMM MapasUTHUECKUX MEPENOHYATOKPBUIBIX HHOTAA MPUBOJAT
K OTKJIaJIKe MMM HEOIUIOJOTBOPEHHBIX SWI, U3 KOTOPHIX OOBIYHO BBIBOAATCS TOJIBKO CaMIIbl U
TakuM 00pa3oM CIEpKHMBAETCS POCT MOMYJALMH. Y TPUXOIpaMMbl OTMEUYEH HECKOJIBKO HMHOU
MexaHusM. [Ipu OOJdbIION CKYYEHHOCTH NOIMYJSIUH CAaMKH OTKJIAJbIBAlOT CBOM filla B YK€
3apa’keHHbIE JPYTUMH CaMKaMHM siila X03dauHa. B pe3ynprare KOHKYpEHLIUU JTMUYUHOK IPOUCXOJUT
UX CYyLIECTBEHHas TuOenb, IpuyeM THOHYT B MEpBYIO odepeab Tpelyromue Ooiblie Kopma
nuanHKd caMok (A.Jlaxust, 1991).

IIpy oOyeHb IKECTKOM KOHKYPEHLUMH JMYMHKM MyX MOIYT pa3BUBAaTbCd B MEIKHUX
II0JIOBO3PEIIBIX 0COOEH, TIOOBUTOCTh KOTOPBIX CYLIECTBEHHO CHIKEHA. BO3MOXKHO U MOsBIEHHE
BIIOJIHE HOPMaJIbHBIX, HO MAJIOIIOIOBUTBIX UMaro.

[Inpoko pacnpocTpaHEHHBIH CIIOCOO aBTOMAaTHYECKOT0 CHUKEHHS YMCICHHOCTU MOMYISLNUN
IIPU €€ BBICOKOM IIIOTHOCTH — 3TO KawHubaniusm. B3pocible HaceKOMbIE HEPEAKO MOeNaloT sifla,
JHUYUHOK W KYKOJIOK CBOETO K¢ BuAa (Hampumep, Maiblii My4HO# xpymak Tribolium castaneum
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Host). XumHple THYUHKH, BEAYIINE OJAWHOYHBIA 00pa3 KU3HH, IPH BCTPEUYE YaCTO MOCHAIOT APYT
Apyra, 9TO OYeHb OOBIYHO, HATIPUMED, U TMYMHOK 3J1aTOTIa30K. OHAKO KaHHNOAIN3M BO3MOXKEH
U y TUNUYHBIX (utodaros. Tak BexyT ceOsi, HapUMeEp T'yCEHHUIIbl KamycTHOH coBkH. [IpoOiema
KaHHHOAM3Ma CTOMT OCOOCHHO OCTPO B CBS3M C MAacCOBBIM pa3BelIeHHEM HaceKoMbIX. llo-
BUIMMOMY, CTPEMJICHHE K KaHHHOATU3My MOXET OBbITh CHIKEHO C TOMOIIBIO CIIEHUAIBEHO
COCTaBJICHHBIX IMHIIEBbIX JHET.

IToMUMO MEXaHMYECKUX B3aMMOJIEUCTBUHI IPYr C APYTOM, MPUBOIAIIUX K PACCPEIOTOUYCHHUIO
HOMYJISIIMM B TNPOCTPAHCTBE WJIM CHIDKCHUIO IUIOJOBUTOCTH, BO3MOXKHBI M XMMHYECKHE
B3auMOJACUCTBHs. TaK, )KyKH — MydHBbIE XpyIIaku Tribolium BeIAEISIOT STHIOCH30XHHOH U PYTHE
BEIIIECTBA, KOTOPHIE O0NAaloT CIEPMHUIMIHBIM JICHCTBUEM, B pe3yiIbTaTe YEro OrpPaHWYMBACTCS
POCT WX YHCICHHOCTU. B mpuHIMIE, W 3arps3HEHHE 3KCKpPEMEHTaMu CyOcTpara, Ha KOTOPOM
Pa3BUBAIOTCS JIMYMHKH, OOBIYHO HPUBOJUT K CHIDKCHHIO JKH3HECHOCOOHOCTH IMOCieqHHX. EcTh
OCHOBAaHHUSI TpEANoiararb, 4YTO HEKOTOPble HACEKOMBIE CIOCOOHBI BBIICNIATH M BEILIECTBA,
SBJSIIOIIIMECS] PETIeIICHTaMt UL APYTuX ocoleil Toro ke Buaa. [lonmck Takux BemecTB MOT OBl
ObITh BeCchbMa NEPCHEKTHUBHBIM KakK B 3alllUT€ PACTCHUH, Tak M B OOpbOEe C TNEpeHOCUMKaMU
3a00JIeBaHUH WITH JOMAITHIMHU HaCEKOMBIMH.

Wtak, mo psay OpUYUH HOMYJSAIUA B MPUPOJE JIMIIb B OUYEHb PEIKUX CIydasX JOCTUTAIOT
TaKOTO YPOBHs, NMpPH KOTOPOM BO3HHMKAET PE3KO BBIPAKCHHAS BHYTPHBHJOBAS KOHKYpPEHIHS.
OnHako Jaxke NOpU OTHOCUTENBHO HHU3KOW YHCICHHOCTM HawWjlydllas NHUINAa W Haubosee
OnaronpusATHBIE YKPBITHS JOCTAlOTCS, O—BHUIMMOMY, HamOosiee >KU3HECTIOCOOHBIM HACEKOMBIM.
YeM Oospllle YMCICHHOCTh TMOMYJSIMM, TEM 4Yalle HCIONb3yeTcsl MeHee NpUTOAHAs IIHIIA,
HEYAO00HBIC U IUIOXO 3aIIUIIEHHBIE MECTOOOUTAHUS.

OnHaKko BO MHOTHX CITy4asiXx HU3Kas YACIEHHOCTh OKA3bIBACTCS TAKXKe HEOIAronpUATHON IS
KM3HM HACEKOMBIX, Kak ¥ Bbicokas (npunyun Oniu — W.C.Allee et al.,1949)13-3a npusneyeHus
0co0sIMM OJHOTO BHUIAa Jpyr JApyra HAceKOMbIe CKAaIlUIMBAalOTCS B MecTax ¢ Haumbosee
OJTaronpHUsATHBIM MHUKPOKJIMMAaTOM W OOHMIBbHOW mumiel (CKomieHHs OOXbUX KOPOBOK B MECTax
3MMOBOK WJIM TapaKaHOB B YKpHITUSX). [IpM OOBEIMHEHUM MHUTPUPYIOIIMX HACEKOMBIX B CTaH
JOCTUTACTCS UX OOJNbIIas 3aIIUINEHHOCTh OT XUIIHUKOB. KpoMe Toro, mpu CKOIUIEHHSIX HAaCEKOMBIX
Ha ONpEJENICHHBIX YYacTKaxX 3HAYMTEIbHO o0sierdaercs BcTpeya MosioB. HekoTopele HaceKoMble
MPUCIIOCOOJICHBI K TPYIIIOBOI KHU3HHU, KOT/Ia Majoe KOJMYECTBO 0co0ei He MOXKET CyIIECTBOBATD.
TakoBbI, HarIpUMep, IMYMHKA MyX C UX TPYNIIOBBIM I€pEBapUBAHUEM UM, T'YCEHUIIbI, KUBYIIHE
B TPYNNOBBIX TMayTHHHBIX THE3/aX, 3aIIMINAIOIMX WX OT MOHI)KEHHOW BIAXXHOCTH U Bparos,
JMYMHKY THIWIBIIMKOB, COBMECTHO OOOPOHSIOIIMECS MPU HAMaJAeHUU. MBI HE TOBOPHM 311eCh 00
OOIIECTBEHHBIX HACEKOMBIX, TaK KaK UX CKOIUICHHE B THE3JIC HEJb3sl PACCMATPUBATh KaK BHICOKYIO
IUIOTHOCTh monynauuu. OJHAKO ecId BOCHPHUHUMATh KOJOHHIO OOIIECTBEHHBIX HACEKOMBIX Kak
HEKHH CyNepopraHu3M, TO B3aUMOOTHOIICHHUS MEXIy KOJOHHSAMH OyIyT B KakoW—TO Mepe
aHAJIOTHYHBI B3aUMOOTHOIICHUSM MEXIY OCOOSIMHU HE OOIIECTBEHHBIX HACEKOMBIX.

B koH1e 3TOro paszena Henb3sl HE YIOMAHYTh 00 0COOOM BHJI€ KOHKYPEHIINH, BO3HUKAOIIEH
MEXIy caMmIamMu 3a oOJajaHue caMmKoi. 3/1ech Takke OOBIYHO BBIMTPHIBAIOT Hambosee
YKU3HECTIOCOOHBIE M arpeCCHBHBIC CaMIbl. DTO OCOOCHHO OYEBHIHO, €CIM HaOIroAaTh OpadHbIe
JpaKky MEXIY caMLaMH, THITMYHBIMU /11 HEKOTOPBIX JTHEBHBIX 0a00YeK U KYKOB.

Konkypenuyusa mexncoy euoamu

OmHM U Te ’XK€ THUIIEBBIE PECYpPCHl WM MECTOOOMTAHUS MOTYT OBITH HCIOJIb30BAHbI
HECKOJIbKUMHU BHUJaMU. OYEBHUAHO, YTO MPHU 3TOM Ha BHYTPUBUIOBYIO KOHKYPEHIIHUIO 332 PECYpCHI
HAKJIAJBIBACTCS M MEXBHUAOBas. (s MOIENMpPOBAaHUS TaKUX KOHKYPEHTHBIX OTHOIIEHWUH MOKHO
U3MCHUTH MPUBEACHHYIO BbIIIE POPMYITY JIOTHCTUYECKON 3aBUCUMOCTH (6) ClIeayromumM 00pa3om:

dN, =N, K, =N, -aN, '
dt K,
d—N=r2N2 K, =N, _BNl'
dt K,
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rae N; u N, —UHCIEHHOCTH 3TUX ABYX BUJOB, [, U I, — OMOTHYECKHE MOTEHIUAIbBI ITUX BUIOB,
K, m K, — mpenenbsl 4YUCIEHHOCTEH 3TUX BHJOB, CBA3aHHBIE C OrPAHUYEHHOCTBIO PECYPCOB,
K03 HUIMEHT O MOKa3bIBACT CTENEHb BO3CHCTBISI BTOPOTO BH/Ia HA MEPBBIi, a [3 — mepBoro Buaa

Ha BTOPOH.

AHaM3 3TUX YpaBHEHHIA TOKA3bIBACT, YTO 3/I€Ch BO3MOXHBI UETHIPE CHTYAIlMU: BBITECHCHUE
Buaa 1 BujgoMm 2; BeITeCHEHUE BHA 2 BUIOM 1; HEYyCTOWUYMBOE paBHOBECHE, MIPUBOASAIICE B KOHIIE
KOHIIOB K T'MOEIM OJHOTO W3 BHJOB M YCTOMUYMBOE paBHOBecue. [locienHee BO3MOXKHO TOJBKO B
TOM CIly4ae, €CIi KaXIblii BUJI ITPU YBEIUYCHUH CBOCH YHCIICHHOCTH TIOABIISIET caM ceOsi OoJblIie,
4yeM Jpyrod BHJ. B ciydae BBITECHEHHs OJHOTO BHJA IPYIMM HCXOJl OMPEICISAETCS YPOBHEM
OMOTHUYECKOTO TIOTEHIMAJA U CTIOCOOHOCTHIO BEDKMBATH MPH HEIOCTATKE MHIIIEBBIX PECYPCOB.

T.IMapx (T.Park, 1948)uzydan B nabopaTopuul KOHKYPCHLHUIO MEXKAY ABYMs OJM3KHMHU
BUJaMH MYYHBIX XpymrakoB Tribolium castaneunterbst.u T.confusum Durllepssiit Bua nyuiie
pa3BUBACTCS MPHU MOBBIINICHHBIX TEMIIEPAType W BIAXKHOCTH, & BTOPOH — B MPOXJIAJHBIX U OoJjice
cyxux ycnoBusx. [loOekxman B KOHKYPEHIMH BCErjJa TOT BHJ, XH3HH KOTOPOro OOJbIIe
COOTBETCTBOBAJIM YCIOBHS dKcrepuMeHTa. OMHAKO €ClIM yCIOBUS ObUIM HECTAOMJIbHBIMH U
MEHSIJTHCh BO BpEMEHH, 00a BH/Ia COCYIIECTBOBAIM HEOTPEICIICHHO JIOJIT0e BPEMSI.

B HEKOTOpBIX Cilydasx HACEKOMBbIC CIIOCOOHBI, MOJOOHO XHIIHUKaM, MOEIaTh CBOUX
KOHKypeHTOB. B ombitax A.KpomOu (A.Crombie, 1946)Bmecre mOCENSIIM JTHYMHOK MAaioro
my4Horo xpymaka Tribolium confusunDur. u cypunamckoro mykoena Oryzaephilus surinamensis
L. JIuunHKH My4YHOTO XpyIlaka OXOTHO TMOEJald KYyKOJOK Mykoena. B Tom ciydae, eciu Bce
JUYUHKA W KYKOJKM HAaXOJWIHCh B MYKE, CYpHHAMCKHiI MyKO€J OBICTpO TMpeKpaiial CBOS
CYIIIECTBOBAHUE M DKCIIEPUMEHT 3aKaH4yuBajics. OJHAKO B 3epHAX IIICHUIBI BBDKUBAIN 00a BHIA,
TaKk Kak B Y3KHX MPOCTPAHCTBAX MEXIy 3E€PHAMHU YacTh KYKOJOK MYKOEIa OKa3bIBalach HE
JOCTYITHOM 7151 Xpymiaka. Toro ke 3¢ dexra y1aBajioch T00MTHCS U B MyK€, €CIIM B HEE MOMEIIATH
OOpe3KH Y3KHX CTEKSIHHBIX TpyOO4YeK, B KOTOPBIX JIMYMHKH MYyKOelda MOIJIH Oe30MacHo
OKYKJIUThCS.

WTak, pa3HOPOIHOCTh YCJIOBUI BO BPEMEHH U TPOCTPAHCTBE CO3[ACT YCIOBHS JUIS CKOJIb
YIOJIHO JIOJTOTO COCYIIECTBOBAHMS Ja)ke OJM3KUX BUAOB. JIFoObIe /Ba BHA OTIUYAIOTCS APYT OT
Jpyra He TOJBKO MO MOP(OJIOrHYECKUM M OMOXMMHUYECKUM IMPHU3HAKAM, HO TaKXe W IO CBOUM
AKOJIOTUYECKUM BO3MOXHOCTAM. ClieioBaTeibHO, B €CTECTBEHHOM cpele, K KOTOpOH OHHU
MPUCIIOCOOJICHBI, BCEr/la HAMIyTCs MECTO W BpeMs, KOTJa IaHHBIA BUA OyIeT MPOLBETaTh,
HECMOTpS Ha MTPUCYTCTBUE MOIIHBIX KOHKYPEHTOB.

baectsmmM npuMEpoM TaKOTO COCYIIECTBOBAHUS SIBISIOTCS HACCKOMBIC, Pa3BHBAIOIIUCCS
[OJ] KOPOW [IepEeBBhEB. KOPOEAbI M HEKOTOpble ycauu. Kaaplii W3 BUIOB HPEANOYUTACT IS
MOCEJICHHUS CBOIO 30HY C OMPE/CICHHBIM MPOTPEBOM U YBJIQKHEHUEM Ha OIPE/ICIICHHON BBICOTE HaJl
YPOBHEM 3EMITH.

To, 4TO KaXIblii BUJ 3aHUMACT CBOIO SKOJIOTUYECKYIO HHUIIY, HE O3HA4YaeT, OJJHAKO, YTO HET
KOHKYPCHTHBIX B3aMMOOTHOIIEHHH Ha MOrpaHudYHbIX ydacTtkax. Tak, A.ITontun (A.Pontin, 1969)
M3yyas COCYyIIEeCTBOBaHUE KOJIOHMI MypaBbeB Lasius nigerL. u Lasius flavus~. On nmokasai, uto
IUTOJTOBUTOCTh B KOJIOHHSX OOOMX BHIIOB YBEIMYMBACTCS, €CIU yIATUTh OJIH3JICKAIINE KOJOHUH
L.flavus HMurepecHo, uto xomonuu L.flavus Gombiite yrueTanuch CBOMM K€ BHIOM, YE€M UYIKHM.
Kak MBI yKka3pIBaJii BBIIIE, PE3KO BhIPAKECHHASI BHYTPUBHIOBAas KOHKYPCHIIMS SIBJISETCS OCHOBOU
ISl YyCTOMYMBOTO COCYIIECTBOBAHHS KOHKYPUPYIOIINX BUJIOB.

Boobie, B mpupose B3aMMOOTHOUICHUSI MEXIY BHJAaMM YK€ HACTOJIBKO 'TIPUTEPTHI', UTO
3aMETUTh KaKyl0—TM0O KOHKYPCHIIMIO MEXIy HHMH He BCerja BO3MOXKHO. Hapacranue
YHCJICHHOCTH BHJOB OOBIYHO CIACPKHMBACTCS W JAPYrUMH OHOTHYECKUMH U aOMOTUYCCKHMU
dakTopaMu M Jaleko He Bcerjaa JOXOAUT 10 TAKOro YPOBHS, KOTJIa HAYWHAET MPOSBIIATHCS
KOHKYpEeHIIMsS 3a pecypchbl. [lpaBma, mpu oOuTaHMM B OBICTPO pasararolMXcs 3aracax
OpPraHMYeCKOW MHIIH, TaKUX KaK TPYIbl WIA 3KCKPEMEHTHI, KOHKYPEHIIUS MOXXET ObITh OYEHBb
KECTKOM. 3/1eCh B3aMMOOTHOIICHUSI MY BHIaMHU OTIMYAIOTCS BBICOKOH HANPSHKEHHOCTHIO, UTO
NPUBOJNT, C OJJHOM CTOPOHBI, K BBIPAOOTKE TOHYAHIIINX OPTaHOB YYBCTB Y B3POCIBIX HACCKOMBIX,
KOTOpbIE MO3BOJISIOT HAXOAWUTh STH 3alachl MUIIM BO3MOXHO paHbIIe, C JAPYrod — B TaKUX
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KPAaTKOBPEMEHHBIX MECTaX OOMTaHUS YETKO BBIPAXKEHA CYKIECCHS, T.C. CMEHA KOMILUICKCOB BHIOB
BO BPEMCHH.

Ecnu sxe BUABI MPUCTIOCOOJICHBI MPUOIU3UTEIFHO K OJUHAKOBBIM CTaIUsIM CYKIIECCHUH, TO
KOHKYPEHIIMS MEKIAY HHMH MOXET OBbITh OCOOCHHO CypoBOii. JIMYMHKH MyX, Hampumep, MpH
OOWTaHWM HA TAgald WM B HABO3C BBIACISIOT PSI XUMUYECKHX BEIIECTB, MPEISITCTBYIOLINX
MOSIBJICHUIO MUTAMOIIMXCS TEM e CyOCTpaTOM HEMATo.I ¥ IPUOOB.

Bcem xopomio W3BeCTHO, YTO Ha JKyKax—Mormibhmkax poxa Necrophorus gacto
BCTpevaroTes ramasouanbie kiemu Poecilochirus necrophoriXXyku mepenocsar stux Kiemei c
OJIHOTO TpyIa Ha APYyroii, obecreurnBas UM paccenenne. Ho Kileny 0Ka3plBarOTCSI HCKIFOYUTEBHO
MOJIC3HBIMU JJI1 MOTHJIBIIIMKOB, TaK KaK YHUYTOXAIOT SHIA MaJalbHBIX MyX — TJIaBHBIX
KOHKYPEHTOB JKYKOB—MOTHJIBII[HKOB.

Pe3ko BbIpaskeHa Tak:ke KOHKYPEHIIHSI 32 X035MHA Y MIEPENOHYATOKPBUIBIX MTaPa3UTOB.

SIpkre mpuUMepbl KOHKYPCHIIMH AaeT CydaiHas WM HaMEepPeHHAs WHTPOMYKIUS HOBBIX
BuoB. Tak, B utore "BropkeHus” pbokero tapakana Blatella germanical. 8 Bocrounyro Espony
paHee OYeHb pPAcCIpPOCTPAaHEHHBIH 37ech YepHbId Tapakan Blatta orientalis L., no—Bugumomy,
00J1a/IA0IINH MEHBIIUM OMOTHYECKAM MOTEHIMATIOM, ObLT BBITECHEH MOYTH U3 BCEX MECT CBOETO
OOWUTAHUS U COXPAHWICS B HACTOSIIEEC BPEMsl MPEUMYIICCTBEHHO B IOIBAIBHBIX MOMEIICHHSIX
OKOJIO BOJIOTIPOBOTHBIX TPYO.

Jpyrum IIpUMEpOM MOKET CIY>KUTb MHTPONYKLHsS Ha ['aBalickue ocTpoBa Iapa3uTOB IS
60pr0sI ¢ TTomoBOH Myxoit Dacus dorsalisTpu Buaa Hae3IHUKOB—OPAaKOHH I, 3aBE3CHHBIC Ha 3TH
OCTpOBa, MMOCJIEI0BaTENBHO BhITecHsUH npyr npyra (H.A.Bess et ai., 1961).

B3aumooeiicmeusn nacexomozo—hpumodpaza u pacmenus

B cnydae moBpexIeHHs HACEKOMBIMH PACTEHHE CIIOCOOHO "MOOWIM30BaTh" 3allUTHBIC
peaKiuuu U MOBBICUTH CBOW MMMYHUTET. [Ipu 3TOM pacTeHue HM3MEHsIeT ONpeaeseHHbIM 00pa3oM
CBOM XMMHUYECKHI COCTaB, U HAYMHAET OTIYTHBAaTh HACEKOMBIX. BwIpabaTbiBacMble pacTeHHUEM
BEIIIECTBA MOT'YT MPEISITCTBOBATh YCBOCHUIO KopMa (Harpumep, NPy MOSIBICHUN B TKAHSIX PAaCTCHHSI
WHTUOMTOPOB MPOTEHHA3bI) WM CHIIKATh IUIOJOBUTOCTh HACCKOMBIX. B HEKOTOPBIX K€ Clydasx
pacTeHue CTaHOBUTCS TOKCHYHBIM A ¢putodara. [llupoko pacmpocTpaHeHbl U APYTUE CIIOCOOBI
CaMO3aIIUThI PACTCHHS OT MOENAOIIEr0 ero HaCEKOMOT0, HAIPUMED BBIACIIEHUE CMOJIBI, B KOTOPOM
ruOHEeT HaceKOMOE, WJIM MOSBJICHHE KOPKOBOTO CJIOS, Melaouiero nuranuioo. CiokHas KapTHHA
MEXaHH3MOB, 00ECNEYHMBAIOIINX YCTOWYMBOCTh PACTEHUS K HACEKOMBIM TOIPOOHO OIMCaHa B
pabore W.JI.Iamupo u H.A.Buakopoii (1973). Takum o00pa3oM, pacTeHHE CIIOCOOHO B
OTIpeIeTICHHOW CTENEHH CACPKUBATH YBEIMUCHHUE MOMYISIIIK GuTodara.

OnHako TpU MaccoBOM pa3MHOXeHWUW (utodara pacTeHue ocCiabiaseTcs U CTaHOBHTCS
HECIIOCOOHBIM MPOTHUBOCTOATH HAmaJeHUI0. B 3TOM ciydyae BO3HHKAET MOJOKUTEIbHAsT oOpaTHas
CBSI3b, IPUBOJAIIAS B KOHLIE KOHIIOB K pacraay CHUCTEMBbI, T.e. K rubenu pactenus. MHTepecHbIN
npuMep Takux B3aummoneictTBuii mpuBomiaT A.C.Mcaes u np. (1984), onuchiBas JHHAMHKY
B3aMMOJICHCTBHsI OOJIBIIIOr0 XBOMHOrO dYepHoro ycada (Monochamus urussoviisch.) ¢ ero
KOPMOBBIM JIEPEBOM — CHOMPCKOW MUXTOH. JIMUMHKHM 3TUX KYKOB NUTAIOTCS JTYyOOM M YaCTHYHO
JPEBECUHOM, MUXTa ke OTJIMYHO 3alUINAeTCs OT HUX, MHTEHCHUBHO BbIIENAsS cMoiy. Ho Tonbko
3JI0POBBIC JIEPEBbSI CIIOCOOHBI MPOTUBOCTOSTh HAMAACHHUIO ycada. [109ToMy >KyKH pa3BUBAIOTCS B
OCHOBHOM 3a CUET BETPOBaJia U OTAENIbHBIX CTApPbIX U OCJIA0JICHHBIX JIEPEBLEB, HE IPUUMHSIS Bpeaa
necy. B kakoil-ro mepe KykKH MOTYT OBITh JaKe IMOJIC3HBIMHU, YCTPAHSSI OTCTAIOIIME B POCTE
nepesbsi. Mimaro xe nuTatoTcs, 00beast KOpy ¢ BETOK M MHOT/Ia J1ake UX OKOJBIIOBBIBas. B HOpMe
3TUX JKYKOB HEMHOTO M OHHM HE HAHOCST JIEPEBBSIM CYIIECTBEHHOTO Bpena. Takas ycToluuBas
MOMYJISIIMS ycaua MOXKET CYIECTBOBATh CKOJIb YTOJIHO JIOJITO.

CoBceM nHasl CUTYyaIl¥sl BOSHUKAET MPU OCTabIeHUH U THOEITU YaCcTH IEPEBHEB 0] BIUSHUEM
MO’KapoB, TMPOMBIIUIEHHBIX BBIOPOCOB WM IIOCJAE MAaCCOBOIO Pa3MHOXKEHHUS CHOMPCKOIrO
HIeNTKOMpsIa, 00BEAArOIIEero BCIO XBOIO. B 3TOM ciiydae KyKHM UCXOIJHO UMEIOT MHOTO cyOcTpaTa,
MIPUTOIHOTO ISl pa3BUTHUS JTMYMHOK. JKYKH pa3MHOXKAIOTCS B Macce, U MOBPEXIEHUN, HAHOCUMBbIX
MMaro, CTaHOBUTCS TaK MHOTO, YTO OT HHUX OCHAONSIOTCS W TPAKTHUYECKU 3I0POBBIC JCPEBbS.
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YucaeHHOCTh TOMYJISIMA PE3KO BO3PACTAET, M BCIBIIIKA KOHYAETCS TOJIBKO IOCIE THOETH BCeX
IUXT B JIECY.

B »skonormueckoil nuTeparype XUIIHMKaM M OCOOCHHO MapasuTaM yJIenseTcss OOJbIloe
BHUMaHME, TaK KaK IpeIojaraercs, 4T0 UMEHHO OHHM PETyIMPYIOT YHMCICHHOCTb HOMYJISAIUH,
YBEJIMYMBAsA CBOM IMpecc MPU MACCOBOM Pa3MHOKEHUH MX JKEPTB M OCHa0Iss €ro B roJbl C HU3KOM
YHUCIEHHOCTBIO.

31ech Mbl OCHOBHOE BHUMAaHHUE YIEJIMM Iapa3uTaM, Kak BIMSIOLIEMY Ha YHCICHHOCTh
¢bakTopy. Mojenu XMIIHMYECTBA OYEHb ONM3KH K MOAEIAM HapazuTu3ma. OCHOBHOE pa3iuyue
3aKJII0YaeTcss B TOM, YTO y Mapa3uTa YHUCIO OTIOXKEHHBIX MM SHUI[ ONpEACICHHBIM 00pa3oM
COOTBETCTBYET UMCIly HallJICHHBIX UM X035€B, Y XUIIHHUKA X€E 3Ta CBA3b HE CTOJIb OJTHO3HAYHA.

[Tpocreiias MoJens B3aUMOJICHCTBUS MONMYISIIMNA X035MHA U Mapa3uTa Oblia MpeacTaBicHa
VY. Tomnconom (W.R.Thompson, 1924)3ta moxens Oblaia paspaborTaHa uis ciaydas, Korjaa
IUIOTHOCTH HOMYJIALIMM XO35IMHA UCXOIHO BBICOKA M MO3TOMY Iapa3suT TPATUT MaJl0 BPEMEHU Ha
nouck. [Ipeanonaraercs Takxke, 4yTo MPU KaXKAOH BCTpede camka mapasuTa OylIeT OTKJIaJIblBaTh B
X035MHa IO OJHOMY sHIly, (4TO HE HCKIIIOYaeT BO3MOKHOCTH IOBTOPHOTIO 3apa)KCHUs IIpH
noclnenyroei Berpede). Toraa 4ucio OTI0KEHHBIX BCeMH mapasutamu sui N (=4mciio BcTped ¢
X03MHOM) MOXKET OBITh ONpEJeNICHO 1o (hopmyoe:

N = PF,
rae P — uncnenHocts (MIO0THOCTB) mapasuTa, a F — ero cpeaHsis miogoBuToCcTh. Eciy mioTHOCTH
onpenensercs B pacuere Ha 1 M°, To PF —3T0 KOMMYECTBO SMII, OTIOKEHHBIX Ha 1M ° .

[lpn cnyvaitHoM (IIyacCCOHOBCKOM) pacHpeNelieHHH SIUIl XO3SMHa W BO3MOXKHOCTH

MHOT'OKPaTHOI'0 3apayKEHM P IMOBTOPHBIX BCTpedax, A0 HE3apAXKEHHBIX X034€B paBHa.
PtF

Q=e M, (10)

IZle e — OCHOBaHHE HaTypalbHbIX Jorapupmos, P, — moTHOCTh mapa3uta B nokojeHuu t, N, —

IUIOTHOCTb MOIYJISALMU XO35IMHA B IOKOJIEHUH t, F —m1010BUTOCTh NTapa3uTa.
CoOTBETCTBEHHO, TUNIOTHOCTh TOMYJISAIMH X035iMHA B ToKojeHnH t+1 Oyner:

_PtF
N,, =NAe N, (11)
a IJIOTHOCTH MOMYJISALUY Tapa3uTa B okoyieHuu t+1 6yner:
_PtF
Py =N, 1-e N | (12)

[Ipu TakoW cuUTyalud BO3MOJKHBI JBa BBIXOJA. JTHMOO MPOAYKTHMBHOCTH Mapa3uTa OKaXKETCS
CIIMIIIKOM Majia, YTOOBI CYIIECTBEHHO CHH3UTh OMOTHYECKHH TOTEHIMANl XO3siMHAa — Toraa o0e
MONYJISAIMK OyIyT YBEIWYMBATH CBOIO YHCIICHHOCTB, JIMOO IMApPa3UT YHUYTOXHUT BCEX XO35€B U
BbIMpET caM. [Ipu BBeJeHHMH B MOJENIb BEPXHETO YPOBHS YHMCIEHHOCTH XO35MHA, JOMYCKAEMOIO
pecypcaMu, MOJEIb MPEACKA3bIBAECT MOJHOE BRIMUPAHHUE U XO3AMHA, U Tapa3uTa. Eciu BBeCTH B
dbopMylly BEpXHUH TMOPOT YHUCICHHOCTH T[apa3uTa, BCS CHUCTEMa MOXET CYIIEeCTBOBATh
HeorpaHmyeHHo aoiro. OpgHako Mojaenb TomrcoHa OCHOBaHa Ha HEBEPHOM MPEINOCBUIKE O
HE3aBUCHMOCTH KOJIMYECTBA SIMI], OTJIO)KEHHBIX Mapa3uTOM, OT IJIOTHOCTH MOMYJALMHN XO35SUHA.
Droro HemocraTka jumeHa moaens JI.Hukoascona u B.beinu (A.J.Nicholson, V.A.Bailey, 1935),
KOTOphI€ TakKXe MBITATNCh OOBSICHUTh HMEIoIee OOBIYHO MECTO B MPUPOAE IIUTEIHHOE
COCYIIIECTBOBAHUE MTapa3uTa U XO35IMHA.

OTU aBTOpPHI UCXOAWIN U3 CIEAYIOIUX IPEANONoKEeHUN. B TeueHue cBoel XKHM3HM caMKa
rapa3uTa B MOMCKaX XO3sMHa O00CIeAyeT OMpEeNeIeHHYIO TJIomaas — a. BeauuuHy 3To# 1uiomaan
MOXHO CUUTAaTh B CPEAHEM IOCTOSHHOM M XAapaKTEPHOMU Uit BUAA. MOXKHO NPEAIIONIOKUTh AAJIee,
YTO TIOWCK OECTOpSAA0UYeH M TPACKTOPHs IBMIKEHUS CAMKH HAIIOMHHAET OPOYHOBCKOE JBH)KCHHE.
JlelicTBUTENBHO, HANPUMEpP, y TPUXOTPAMMBI IEpEMEIICHUE CaMOK B TOMCKax SHIl XO3sMHa
MIPOMCXOIUT IO CIIOKHOM 3anmyTaHHON auHuK (prc.32) (OTMETHM, OJHAKO, YTO MPH MOMaJaHuN Ha
Y4acTOK IOBEPXHOCTH, 3arpsi3HEHHOM KaWpOMOHOM — TMPUBIICKATEIbHBIM JJIS Tapa3uToOB
BEIIIECTBOM, OCTaBJISIEMbIM 0a0OUYKOW Ha TOBEPXHOCTH TPU OTKJIAAKE SHUIl, XapaKTEPHUCTUKH
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JBMDKCHUSI TPUXOTPAMMBI MEHSIOTCS M PE3KO BO3pacTaeT 4YHCIO TMOBOpoToB). Jlpyroe
MIPEATIONOKEHUE ITUX aBTOPOB — KOJIMUECTBO SUIl, KOTOPOE MOXKET OTJIOKHUTH CaMKa Tapa3uTa, He
OFpaHI/I‘-IeHO 110 CpaBHeHI/IIO C YHCJIOM XO3dH1HaA.

[IpunsB >TH TIpEANONOXKEHMS, TIepeiieM K caMoi Mozenu. O4eBUIHO, YTO €CIU IUIOTHOCTh
HOHYJIHI_[I/II/I XO03s51MHa N, a CaMKa napasnTa OGCHGI[YGT miIiomaapr a, TO OHa BCTpeTI/IT nu
COOTBETCTBEHHO 3apa3uT a N X035eB, T.€. €€ MJI0I0BUTOCTh

F=aN.

Puc.32.TIpumep TpaeKTOpUH JBIXKEHUS! TPUXOTPAMMBI Ha TOPHU30HTAIBHOM INIOCKOCTH. TOUYKHM HAX0XKICHUS
TPUXOTPAMMBI Yepe3 ONpPe/ICICHHbIC HHTEPBAJIBI BpEMEHH COeqHHEHbI mpsiMbIMU (10 B.B.YepHbimieBy u ap., 1988)

[ToacraBuB 310 3HayeHue B popmyny Tomncona (12), moxydum, 4TO YUCIO MOTUOMIMX OT
napasuTa X03s5eB, paBHOE YHCITY IApa3uTOB B CIIEAYIONIEM (ITOKOJICHHH, OyaeT:

Py =N (L) (13)

Ecnu Teppuropusi, obcnenyemasi ofHOM caMKO#, paBHa a, TO rpymma camok P oGcremyer
IUIOINA/b, MEHBLIYIO Npou3BeleHHs aP, Tak Kak TPaeKTOPHM CAMOK IEPEKPEIIUBAIOTCS APYT ¢
ApyroM. AHajaM3 3TUX CIy4YailHBIX NEPEeKPBITHH O0OCIIEOBaHHBIX TEPPUTOPUN IOKA3BIBAET, YTO
HMEET MECTO CJEeYIOIee COOTHOLICHHUE!

N
In— =aP, 14)

St
rire N, — HCXOQHOE YHCIO XO035€B, S, — 4YHCIO XO035€B, OCTABLUIMXCS HE3apPaXKECHHBIMHU.
COOTBCTCTBGHHO, 3Hasd IJNIOTHOCTHU HOHyJISI]_II/Iﬁ napasnTa U X0341MHa, a TAKKC IMPOLUCHT 3apaKCHHBIX
X035€B, MOKHO OTIPENIECTUTh BEIMYUHY TEPPUTOPHUH a, 0OCIeyeMoi oqHoM camkoil. Eciaum kaxmas
BbIKHUBIIIast OCOGB X035iMHa MPOU3BOAUT B CPCAHCM FN IIOTOMKOB (HJIOI[OBI/ITOCTB XOSHI/IHa), TO

TUTOTHOCTb TMOMYJISIIUYN XO35IMHA B IOKOJIeHUH t+1 OyneT paBHa:

N.., =SF,-
Oty hOopMyITy MOXKHO MEPENHCATh CICTYIONTUM 00pa3oM:
S
N.,=N —/F
t+1 t N N

t
Jlorapudmupyst 370 ypaBHEHHE, [TOJIydaeM:

N
INN,,; =InN, =In—+InF,.
S
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WIIH, UCTIONB3YS PaBeHCTBO (14):

INN,,; =InN, —aP+InF. (15)

[Tonp3ysice mocnenneit (opMmysiold, MOXKHO PacCUnTaTh IMJIOTHOCTH IOIMYJSIHMH XO3SHMHA B
nocjenyoneM nokoieHud. OueBUIHO, YTO YUCIO MapasuTOB B CIEAYIOIIEM MOKOJICHUH JOJKHO
OBITH PaBHO YMCITy 3apaKEHHBIX X035€B B PEABIIYIIIEM TTOKOJICHNN.

Orta Mojens ObUla TpoBEpeHa B TEIUIWIE, T WMEIHCh Oenokpbuiky T rialeurodes
vaporariorumu ee mapasut Encarsia formosdT.Burnett, 1958)Pe3ynbrarsl 3TOr0 3KCriepuMeHTa
npeacTaBieHsl Ha puc. 33. MOXKHO BHIETh HEIUIOXOE COBMAJICHHE TEOPETUYECKH BBIUMCIECHHBIX U
OKCIIEPUMEHTANBHBIX JaHHBIX. J[7I51 TOZOOHBIX B3aMMOJEHCTBUII THITMYHO HEKOTOPOE OTCTaBaHUE
BO BPEMEHU M3MEHEHUH TOMYJISAIMH MAapa3nuTa, 3a CYET Yero M BO3ZHUKAET KojeOaTeIbHbIN mpolLecc.

B npunnune, Bca cucrema Oyamer paBHoBecHoW, ecnmu N, =N, =N,, un 1.0. Ecmu

MOJICTABHUTH 3TO paBEHCTBO B (hopmyny (15) MbI mosydaem, 4ro:
aP=InF,

-
wn
T
]

i),
Xg3aum - —‘\

.'.‘tg

-t
[~

fozapupm noomuecmu nonynayuu
&
n
T

' 5 10 15 20
) ‘ Toxonewus

Puc.33. B3anMoieiicTBYs MEXIY HOMYJIALMIMA TEIUIMYHON OeoKpbLIKH Trialeurodesi ee mapasura Encarsias
OMBITHOM Ternie. TOJNCThIE TMHUM — PE3YIIbTaThl HAOIIOAEHHH, TOHKHE JIMHUU — pacueT 1o ¢opmyie (o T.Beprery
u3 Jx. Bapmu u gp., 1978)

OpHako 3Ta CTaOUIBLHOCTH HEYCTOWYMBA U TPHU JIFOOOM BBIXOI€ TUIOTHOCTH 32 MPEAEIIBI ITUX
BEJIMYMH HAYMHAIOTCS BCE YCHUJIMBAMOIIHMecs Koiebanws. Bospacraromuii pa3max KoJjeOaHHi
JOJDKEH TpHUBECTH K rubenu aubOo mapasuTa, JnOO Xo3siMHA. JIeWCTBUTENBHO, €CIU
MPOTUBOMNOCTAaBUTh Ha rpaduke Ipyr ApYyry H3MEHEHUs IUIOTHOCTEH MONyssaiuil mapa3uta H
xo3siuHa (prc.34);r0 MbI TOJYYMM DPACKPYYHBAIOIIYIOCS CIUpPaib, KOTOpas NpU JajbHEHIIeM
pPa3BUTHM CHUCTEMBI JIOJDKHA Tiepecedb OAHy M3 oceil. OJHAaKo A3TU B3aUMOJCHCTBHS JIETKO
CTaOUIN3UPOBATh, €CIIM BBECTU B MOJIEJh TOTIOJHUTEILHBIN PETYIHPYIOMHUA (PaKTOpP — CMEPTHOCTD,
3aBUCHMYIO OT TUIOTHOCTH momyssiiiiu. Cam ske HUKOTBCOH 0OBSCHSIT 3TO HECOOTBETCTBUE MOJIEIH
1 HaOJIOJAIOMMXCA B MPUPOAE CUTyallMd TeM, YTO BO3HHKAIOUIME KojeOaHUs HE MOTYT OBITh
CUHXPOHHBIMH JIaKe B YIAJICHHBIX APYT OT JAPyra 4acTsAX OJHOM M TOU ke momynsuuu. Toraa, mpu
BBIMUPAHUU MOMYJISIIIMA Ha OTPAaHUYEHHOM Y4acTKe OHA HEMEIJICHHO OyJeT BOCCTAaHOBIIEHA 33 CUET
MUTPAHTOB C OJIM3JICKAIINX YIACTKOB.

KonebOanus 4ucneHHOCTH XO3SIMHA W TMapa3uTa JOHKHBI BO3HUKATh M, UCXOIs M3 (opMyl,
npeiokeHHbix A.Jlotkoit (A.Lotka, 1925).J/Ins ommcaHusi pocTa YMCIEHHOCTH XO3sMHA ObLIa
MpeAIoKeHa clieayromias hopmyra:

127



dN
— =rN —kNP,
dt
rjae I — OMOTHYECKUN MOTEeHIIUA X03s11Ha, N — ero YncieHHOCTh, P — YuCIeHHOCTh apa3uTa
1 K — k03¢ urmeHT B3anMoaeHCTBHS, IPONOPLIUOHAIBLHBIN YHCITY JKEPTB Mapa3uTa.

&
5
§
§
l Puc.34. Jlamnbie puc.33, MpencTaBlICHHBIC Kak
15 W3MEHEHHS  COOTHOIICHHS  MEKAY  YHCICHHOCTSIMH
20

MOMYJISIITMA XO3IMHA W TMapa3uTa Bo BpeMeHH. Lludpsr y

KPHMBOM OKa3pIBalOT HOMep mokosienus (mo Jx. Bapiu u
ap., 1978)
| 1 ] J

0 10 20 30 10
IInomuocms RONRYARUMK XOIAURA

Tor;[a CKOpPOCTb U3MEHEHUN YHUCIIEHHOCTU napasura MOXKCT GBITB OlmMCaHa CJICAYIOINM
obOpazom:

9P NP-DP,
dt

rae D — mokasarens cMepTHOCTH Tapa3uTa Mo pa3HbIM npuyrHaMm. KoneOaHus BO3HUKAIOT B ITOM
MOJIETIM, Kak M B MpeAbIaAylIed, IMOTOMY, 4YTO POCT YHCIECHHOCTH XO35lMHA YBEJIMYHMBACT
YUCJICHHOCTb Mapa3uTa JUIIb C HEKOTOPHIM 3aM03/1aHUEM.

Ha puc.35 moka3zaHpl TakWe TEOPETUUYECKH TMpECKa3aHHbIE KOJeOaHWs Ha MpUMepe
1abopaTOPHBIX KYIBTYP JIBYX BHJIOB KJICIICH: PACTUTEIHHOSTHOTO U XHIITHUKA.

Jooo } o ' _ .
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T 2000}
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g |
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Puc.35. Konebanust 4uciIeHHOCTH J1abOpaTOpHOM KyJIBTYphl NayTHHHOro kierna Eotetranychus maculatus

4KCTOM KyJIbType (4) 1 Ipu B3auMoeicTBrM ¢ XUIIHBIM KitemoM Typhlodromus occidentali$). Crutomnas auHust —
xeptBa, nynkrup — xuniauk (mo C.Huffaker et alus I'.A.BukTtoposa, 1967)
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B mnepBoHaYanbHBIX SKCIEPUMEHTAX XHUIIHUK OBICTPO Pa3MHOXKAJICS CIIEIOM 3a JKEPTBOU H,
HaKOHEI], MOJHOCThI0 ee yHHuTokad. [loTpeGoBaioch CYHIECTBEHHO YCIIOKHHUTH 3KCIIEPUMEHT,
o0JIerunB TepeMelleHHe K HCTOYHMKAM KopMa (ameibCHHAM) PacTUTEIBHOSIHBIM KJClaM U
3aTpyJHUB TMOUCK XHUIIHHMKaM. TakuM oOpa3oM yaanoch MOJYyYUTh BCETO TPHU LIMKIIA KOJeOaHHI.
OpHaKo B MPUPOIHBIX MOMYISAIUIX OOBIYHO HE YAaeTCs MPOHAOII0IaTh TTOTOOHBIX MEePHOTUIECKIX
M3MEHEHUHU B CUCTEME Mapa3suT—XO035UH.

OmHo w3 HauOolee pPHCKOBAaHHBIX JOMyImIeHWH wmoaenu Hwukonscona—beinu, dro
IUIOJJOBUTOCTh Mapa3uTa OecrpefenbHa U KOJIMYECTBO OTJIOKEHHBIX SUI] YBEIIMYMBACTCS MPSIMO
MPOIMOPIMOHANILHO TIOTHOCTH TOMYJSAIMN XO3iMHA, HE3aBUCHMO OT €€ YpOBHs. Yaimie Bcero c
pPOCTOM YHCJICHHOCTH XO3SMHA MPOMCXOAUT Kak Obl "HachIIeHHWe', BO3MOXKHOCTH Tapa3uTa
MCYEPIBIBAIOTCS U JOJIS 3apaKEHHBIX X035€B CTAHOBHUTCS BCE MEHBINIE. DTO CBSA3aHO C TEM, UYTO KaK
napasuT, TaKk M XUIIHUK JOJDKHBI TOTPATUTh Ha JKEPTBY OIpENEICHHOE BpeMs — BpeMs
"00pabotku”. C pocTOM YUCIEHHOCTH >KEPTBHI COKPAIIAETCS TOJBKO BpeMs MOMCKA, HO HE BpeMs
"o6pabotku”. OcTtpoymHass Mojeiab MOJ00HOW peakiuu Obuta mpemioxkeHa K.XommuHrom
(C.S.Holling, 1959)Ha cron cny4ailHpIM 00pa3oM BBIKJIAbIBAIN JHCKHA M3 HAXIA4HOW Oymaru
nuametpoMm 4 cMm Kaxabld. McnbeiTyemas ¢ 3aBsi3aHHBIMH TJla3aMU Caauiiach 3a CTOJ U Ha OUIYIb
HCKaJja JUCKH, a HaXOs UX, OTKJIaJblBajia B CTOPOHY. TaKoi MOMCK NPOJOJIKAIICS B TEUEHHUE OJTHOU
MUHYTHI. ONBITHl MOBTOPSUIMCH MHOTOKPATHO, IPUYEM YHCIIO JUCKOB Ha CTOJIE MEHSJIOCh OT 4 10
256 nHa 9 kBampatHbeIx (yTOB. MTOT 3THX SKCIEpUMEHTOB MOKa3aH Ha puc.36. [lomoOHbIe ke
KpUBble OBLIM TMOJYYEHBI paHee B HKCIEPUMEHTax, TIJle Mapa3uTy IMPeloCTaBIIsIIOCh pa3HOEe
KOJIMYECTBO XO035€B [UIS 3apakeHus. HauwHas ¢ ompenesieHHON YMCICHHOCTH XO3SHMHA, YHCIIO
3apaXCHHBIX 0C00Ei OCTaBaOCh TMPAKTHYCCKH MOCTOSHHBIM, Hampumep s xaimbimasl Dahk
bominus fuscipennifl.Burnett, 1956)3apaxaromeii kykonok nmummisinuka Neodiprion sertifem
s Opyrux —mapasutoB, Hampumep Mormoniella  vitripennis 3apaaromiero mymapuu
cuantponabix Myx (E.S.Smirnov, M.S.Wladimirova, 1934)iuTepecHo, uYTO KpHBBIE Ha
rpadukax, mnomydeHHbIX E.C.CmupHoBeiM u M.C.BragumupoBoil, mepexonsT B JUHUH,
napajuieNbHbIe OCH a0CIIMCC Ha PA3HBIX YPOBHSX B 3aBUCHMOCTH OT BUAA X03suHa. Clie10BaTenbHO,
"00paboTka" mymapus, HampuMep KOMHATHONM MyXH WU KauTM(Opbl, 3aHUMAECT pa3HOE BpPEMs.
Kpome Toro, Bpems "00paboTKu" KEpTB MOMKET YBEIMUMBATHCS M C HACHIIICHHEM XHIIHUKA
(H.Harvonen, E.Ranta, 1992).

Maremaruueckass Mojaenb, mnpemiokeHHas K. XommuHroM, MoxeT OBITh BBIpajKeHa
cnenyromei Gopmysoi:

CTN,

t+1 = ’
1+CT.N,
rac Pt+1 — INIJIOTHOCTH HOHy.THII_[I/II/I Hapa3HTa B CJICI[YIOH_IGM IIOKOJICHUH, YTO paBHOﬁ I-II/IC.Hy

HAWJICHHBIX M 3apaXEHHBIX MPEIbIAYIIAM IOKOJEHHEM XO03s€B, I — IJIMTEIbHOCTh WHTEpBAJIA
BPEMEHH, B TE€YEHHE KOTOPOTrO MPOBOIUTCS MOMCK, T , — BpeMms "obpadotku” (handling)xossmHa,

N,— IUIOTHOCThH MOMYJISILUK XO35MHA, ¢ — OBICTpOTa OOHApYKEHHsl XO3siMHA (CKOPOCTh ITOWCKa,

YMHOKEHHAsI Ha BEPOSATHOCTh €r0 HaXOKIACHHS). Mozenb XOJUIMHTa B ONPEACICHHOW CTENCHH

o6o06maer mozenu Tommcona u HwukoibcoHa—

251 : . belinu, KoTOpblE  SABISIOTCS €€  YaCTHBIMHU

' cnydasmu. OnHaKo Mojienb XOJUIMHTa OCHOBaHA

20 Ha TIPEIIONOKEHUU O OECCUCTEMHOM TOHMCKE

JKEPTBBI, B TMPUPOAE K€ Tapa3uTa 4YacTo

15 MIPUBJIEKAIOT KOPMOBBIE PACTEHUS XO35MHA UJIU €T0
" CKOILICHHS.

Puc.36. KomuuecTBO IUCKOB Ha)XJa4HON Oymarm —
">xepTB", HaWmeHHelx 3a 1 wMuH HaOmonmarenem —
"XUITHUKOM" Ha OINYIb B 3aBUCHMOCTHU OT KOJIMYECTBA ITUX
JIUCKOB, TIOJIOKECHHBIX Tepe] HuM Ha ctosie ('IUIOTHOCTH

1 1
0 50 100 150 200 250 3p0  ronymaumm xeptebl”) (13 C.S.Hollingmo P.Price, 1984)

1l 1 1 ]
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Wtak, odYeBHIHO, YTO KaK Mapa3uThl, TaK W XWIIHUKA MOTYT CIEP)KHBATh KAacCOBOE
pa3MHOXXEHHE XO35SMHA TOJBKO JO ONPENCIIEHHOTO ero mpenena. HecaepKuBaemblii pocT
YHCIICHHOCTH XO35MHA BBIIIC 3TOTO MpEJeiia Ha3bIBAIOT YeKoIb3anuem. DToMy 3D(eKTy mpuaaroT
00JIbIIIOE 3HAYCHHE B 00BSICHEHNH MaCCOBBIX Pa3MHOXKEHHUI HACEKOMBIX.

B03MOXHOCTh JTeCTaOMIN3alli €CTECTBEHHBIMHA BparaMH YHCICHHOCTH XO3SWHA SIBIIICTCS
BBIBOJIOM ITPAKTHUYECKH BCEX MOJICJICH, OMMCHIBAIOIIUX 3TH B3aumoaencTus (A. A. Illapos, 1986).
[TomuepkHEM, 9TO 3TO HE O3HAYACT, YTO MAPA3UTHI U XHUIIHUKH HETPUTOIHBI JJIT OMOMETO/a, TakK
Kak OOBbIYHAs IeTh MOCIEAHET0 HE CTONBKO CTAOWMIM3AIUsl YUCIEHHOCTH BPEIUTENs, CKOJIBKO
CHWDKCHHE DTON YHCIICHHOCTH.

O PeKkTUBHOCTD TMOAABICHUS XO35SWMHA TNAPa3UTOM WM XHUIIHHUKOM (] — MOXET OBITh
ornpezeneHa 1no popmyie

g=N,/N,,

rie N, — MJIOTHOCTH MOMYJSIMU XO3MMHA IOCJIE BBINYCKA HCKYCCTBEHHO 3a€IEHHOIO

napasurta, 8 N, —IUIOTHOCTb NMOMYJISILKUYU 10 BbIITycKa. Mcnonap3oBaHre 6MOMETOAa MOXKHO CUUTATh

yIa4HbIM TIpH 3HaYeHuu ( B mpenenax ot 1/40 no 1/300 (M.P.Hassell, D.Wange, 198@)unako
HEOOXOIMMO TIOMHHUTH, YTO IPH OYCHb BBICOKOH YHCICHHOCTH BpPEAUTENS, CIIOCOOCTBYOLICH
KOHKYPEHIIMs 32 THILy W paclpoCTPaHEHHIO 3a00JIeBaHWM, WHTPOAYLUPOBAHHBIA IapasuT,
yCTpaHssih YacTh XO035C€B, MOXKET OCIa0MTh BHYTPUBHIOBYIO KOHKYPEHIIMIO TaKHUM 00pa3oM,
NPOJUTUTh MacCOBOE pa3MHOKeHHe. [IpaBna, MCIOJIb30BaHHE XMMHUYECKOTO METO/a HPUBOIHUT B
HEePBYIO OYepeqb K YHHUYTOKCHUIO IApasHTOB M 3TUM CO3MaeT YCIOBUS JUISi HOBOW BCIIBIIIKA
Pa3MHOKECHHUS BPEAUTEIIS.

Anuzoomuu

Crnucok Bo30OyauTeneil 3a0oseBaHUil HACEKOMBIX JOBOJBHO OOLIMPEH M BKJIIOYAET B cels
BUPYCBI, 0aKT€pHUH, IPUOBI, MPOCTEUIINX U HEMATO. MOKHO CUUTATh TBEPJO YCTaHOBIEHHBIM, UTO
MOBBILIEHUE TUIOTHOCTU MOMYJISAIUN YBEJIWYUBAET BO3ZMOXKHOCTD II€peladl BUPYJIEHTHOIO Hayaia
OT OJTHOM 0COOM K JPYroil M TeM CaMbIM CIIOCOOCTBYET BOSHMKHOBEHMIO 3MU300THH. [IpaBna, mis
HA4yaJIbHOTO pPa3BUTHS 3MHU300THH JOCTATOYHO BBICOKOM IIOTHOCTH MOMYJSIIMM B KaKOM-TO
OIpaHUYEHHOM pailoHe, Jajgee pe3Ko BO3pacTaeT CMEPTHOCTh W TaM, IJe IUIOTHOCTh ObuLIa
HE3HA4YUTEIILHOM.

BO3HMKHOBEHHE SIIM300THUN B CYIECTBEHHOM CTENEHU 3aBHCHUT TAaK)K€ OT CE€30HA M IOTOJBI.
[TosiBneHnio TpUOHBIX AMH300THH CIIOCOOCTBYET BBICOKAsi BIIAXHOCTb, OJIarompusiTHas JUis
JUIUTENILHOTO COXpaHeHus crop. MHorue 3a0oeBaHus, 0COOEHHO BUPYCHBIE, Yallle BOSHUKAIOT IIPU
BBICOKOH Temneparype. OfnHaKo HU3Kas TemIepaTypa NPUBOAUT K CHUIKEHHUIO CONPOTUBIIIEMOCTH
OpraHu3Ma M MPOSIBICHUIO JIATCHTHBIX M XPOHUUYECKUX BUPYCHBIX 3a00J1€BaHUM.

D¢ ekt Kak ecTeCTBEHHOH, TaK M MCKYCCTBEHHO BBI3BAaHHOHM 3IMU300THH B KaKOH-TO Mepe
HallOMMHAET JEHCTBHE MHCEKTHLMIA. 33 PE3KMM CHIDKEHHUEM YHCICHHOCTH CIELYET WHTEpBal
BPEMEHM, B TE€YEHHME KOTOPOIO MOMYJALHUs IOJABIEHA, MOCIE YEro BO3MOXEH HOBBIM MOAbEM
YHMCJIEHHOCTH. TeM He MEHee SU300TUS HE YHUUTOXKACT HEITOCPEACTBEHHO apa3suTOB U XUIIIHUKOB
U, TaKUM 00pa3oM, He CHM)KAeT €CTECTBEHHYIO YCTOMUMBOCTH 3KOCUCTEMBI. [IpaBa, 4ncieHHOCTh
Mapa3UTOB U XMIHUKOB BCE )K€ CHMUKAETCS KAaK 33 CUET YMEHBIIEHUS KOPMOBOW 0a3bl, TaK U HU3-3a
ru0eny napasura BMecTe ¢ UHQUIIMPOBAHHBIM X035 HMHOM. [103TOMY mOCIe AMU300TUH YUCICHHOCTD
HOMYJIALUN MOXKET BPEMEHHO YCTaHOBUTHCSI Ha 00JIee BBICOKOM YPOBHE, YEM 10 HEe.

Crnan SnM300THM BO3HUKAET HE TOJBKO M3-32 BBI3BAHHOIO €10 CHMIKEHUS YHUCIECHHOCTH
MOMYJISILUK. DNHA300THS IPUBOANUT K U3MEHEHUIO T€HETUYECKOW CTPYKTYPBI MOMYJISALUHN, OCTABIIAS
oco0eil, He BOCTIPUUMUHMBBIX WJIM MAJIO BOCIIPUUMYMBLIX K O0JIe3HETBOpHOMY Havainy. Kpome Toro,
y OTHENBHBIX 0cOOEH BO3MOYKHO MOsIBIEHHWE MMMyHHUTeTa. IIpakThdecku B Kaxa0i HOMyJSALMU
MMEIOTCS TaKue YCTOHYMBBIE K 3a00JIEBaHUIO OCOOH, MO3TOMY IMOMYJALHUS OT 3MM300TUN HUKOT/A
He 1norubaer mosHOCThIO. [locme 3MM300TMM  TOCTENEHHO BMECTE€ C  YUCIEHHOCTBIO
BOCCTaHABIIMBACTCS TeHETUYECKAst CTPYKTypa MOMYJISIUY, OJTM3Kask K MPEKHEH, U, COOTBETCTBEHHO,
OIIATH MOBBIIIAETCS BOCIPUUMYHMBOCTD K 3a00JIEBAaHUIO.
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Moouguuyupyrowiee u pezynupyrouiee 6o3oeiicmeue haxmopos.

B mpenpiaymumx paszgenax ObLIO pacCMOTPEHO BO3CHCTBHE pa3iMYHBIX a0MOTHYECKUX U
OuoTHUYECKUX (PAKTOPOB HAa YUCICHHOCTH MOIYJSIUH. BOJBIIMHCTBO KOJOTOB CUMTANIO, YTO 3TO
BO3JICHICTBUE MOXKET OBITh ABOSKUM. YKa3blBAIOCh, YTO (AKTOp MOXKET BO3ACHCTBOBAaTH Ha
YHCIIEHHOCTh, HE3aBUCHMO OT €€ YpoBHs (Moampuimpyromee Bo3aencTBue). ToNbKO MpHU TaKHUX
BO3JICHCTBUSAX MOIMYJALMS HE MOTJia Obl OCTaBaThCA Ha KaKOM—TO IOCTOSHHOM CPEJIHEM YPOBHE,
OoHa WM 0e3MepHO OBl pa3MHOXXWIIACh, MU morubsa. Tak kKak B NpHpPOJE 3TOTO OOBIYHO HE
MIPOMCXOJUT, MPEANONaraioch, 4ro pajx (akTOpOB OKa3bIBae€T pPEryIupylollee BO3JCHCTBHE Ha
YHUCJICHHOCTb, T.€. aBTOMAaTHUYECKU IOJAJEPKUBAECT €€ Ha ONPEAEICHHOM CpeaHeM ypoBHe. s
PEryIUPYIONIETO BO3JCUCTBUS HEOOXOaWMa OOpaTHasl CBsA3b. HE TOJBKO BIHMSHUE (akTopa Ha
MOMYJISIUIO, HO U 00paTHOE BO3/ICHCTBHE YPOBHS YHUCIEHHOCTH NONMYJISIMU Ha pakTop. OueBHaHO,
YTO MPH TaKOW KiacCU(UKAIIUHU MTOTOTy U BOOOIIe Bce abnoTnueckne (GakTophl CIeIYeT OTHECTH K
MOIU(DHUIMPYIOMNM, TaK KaK YACICHHOCTH TOIMYIISIMA HE MOKET BIHATh HA HUX. BOMBIIMHCTBO ke
OouoTuyeckux (pakTopoB, B MPHUHIMIE, MOTYT OBbITh peryiupyromumu. Hampumep coBepiieHHO
OYEBHJIHO, 4YTO  YHCICHHOCTb  XO3sSMHAa Bcerja OyAeT BIMATh HA  YHUCICHHOCTb
CHelHaM3UPOBAaHHOTO Mapa3uTa

OnHako B MpUpOJE B 3aBUCUMOCTH OT OOCTOSITENBCTB JIIOOOH (AaKTOp MOXKET OBITh U
MOAUGUIUPYIOIINM, U peryaupyronmM. Cuna BO3IEHCTBHS JTI000TO (GakTopa OMpenesseTcs He
TOJIBKO €r0 YPOBHEM, HO U CTETICHBIO 3alUIEHHOCTH T€X 00BEKTOB, Ha KOTOPbIE OH BO3/ICHCTBYET.
Koneuno, cama momynsilius HE MOET BIUATh Ha MOTOJY, HO MpU ee OONbIIOI MIOTHOCTH OHA
OyZeT HCIOJIb30BaTh MEHEe OJaronpuATHBIC MHUIIEBBIE PECYpPCHl, YTO CHHU3UT (DPU3HOIOTHUYECKYIO
YCTOMYMBOCTh 0co0eii. IIpu BBICOKOW TIOTHOCTH OyIyT OCBOCHBI M TUIOXHE YKPBITHS, a 3TO,
€CTECTBEHHO, YBEJIMUUT CMEPTHOCTh HACEKOMBIX BO BpeMs HEOJIAronpusATHON MOTO/IbI MU CE30HA.
Bce sT10 mpuBener k TOMy, YTO BO3[eHCTBHE aOMOTHYECKHX (DAKTOpPOB OylIeT CYIIECTBEHHO
3aBHCETH OT IJIOTHOCTH MOMYJISIUH |, CIEIOBATEIIEHO, MOXKET OBITh PETYIUPYIOLIUM.

3nech He0OXOIUMO CTPOKE OMPEAETUTH YCIOBHS, MPU KOTOPBIX BO3MOXKHO PETYIHPOBAHHE.
ABTOMAaTHYECKOE TOAJEPXKAHUE OIPENEICHHOTO0 CPEIHEr0o YPOBHS BO3MOXHO JIMIIb TPH
OTpHUIIATEIILHON 00paTHOM CBs3U. B MaHHOM cllydae oTpuiiaTeabHOe BO3IeHCTBHE (haKTopa JOJKHO
YCUIIMBAThCA TPU YBEIWYCHUH YHCICHHOCTH MOMYJSIIAM. MBI OIICHWBANU BHIINIE W3MCHCHHS
YUCIEHHOCTH TMONYyJIsuU 1o ee KodpPuiuenty pasmMHoxkeHus. HamomHuM, dYTOo 3TOT
k03¢ uimenTA = N, /N,,T.e. paBeH COOTHOIICHHIO YUCICHHOCTEHl IOCIEIYIOIero U

NPEIBIAYIIEr0 MOKOJIeHUH. MOXXKHO TOBOPUTH 00 OTPHUIATENbHOM 0OpaTHOM CBs3M, €Clu ¢
YBEJIMYEHUEM TUIOTHOCTU MOMYJIALUN KO3(D(DUIMEHT ee pa3MHOXKEHUS O] BIUSIHUEM KaKOro—I10o
(akTOpa MOHOTOHHO YOBIBAET.

OueBuAHO, YTO Jake NPU HAIMYMKM OOPATHOrO BO3JEHCTBUS YMCICHHOCTU HOMYJSALUHM Ha
dakTop manmeko He Bcerga OyaeT UMeTb MecTo perynupoBanue. [IpuBenem cremyromue
CXE€MaTH4YECKHE TPUMEPBI.

[Ipenmosnoxum, 9TO0 Ha OJHOM PAacTEHUHU B MoceBax B cpeaHeM Obuto mo 10 Tieit. M3 Hux
Kaxaas Jecstas Tis ObUla YHUUTOXKEHA Hae3JHUKaMU apuauuaamMu. Bo BTOpPOM MOKOJIEHUN YHCIIO
Tiel Ha ogHO pacTeHue Bo3pocio 10 100. OnnoBpemeHHO Bo3pocio A0 10 u ymcno 3apakeHHBIX
TJIed Ha OJHOM pacTeHuH. MTtak, ¢ Bo3pacTaHuEeM YMCIEHHOCTH TJIEH YBEIMYMJIOCh M YHUCIO UX
sHTOMO(aroB. OKa3plBaIM JIM OHU PETYIUPYIOIIEE HIM TOJBKO MOAMDUIMpYIOIIEe NeicTBUE Ha
MO YJISIIMEO TIICH?

Ecnu 651 He ObUTO HaHHOTO SHTOMO(ara, Ko3pGHUIMEHT pa3MHOXKEHUS TiIeil Obul Obl paBeH
A= 100/10= 10.B mpucyrctBuu xe dHTOMO(ara oH Toxe paBen 10 (A= 90/9 =10).
CrnenoBaTenbHO, TPHUCYTCTBHE OJHTOMO(ara B JaHHOM cllydae HE MEHsSeT Kod(duimeHTa
pasMHOXKEHHS M OKa3blBaeT JHINb MOAM(HUUHUpYIOIIEe, HO HE peryaupylomee JeicTBue Ha
MOMYJISUIO TIEH.

B npuBeneHHOM BBIIIE TPUMEPE MPOICHT 3apaXKCHHBIX TIIeH ocTaBascs craduibHbM (10%0).
[IpeacraBuM cebe, 4TO STOT MPOIEHT Bo3pacTaeT B cienytonieM nmokoneruu a0 20. Toraa, ecou B
OTCYTCTBHE 3HTOMO®ara, Kak 1 B IpeAblAyIeM IpuMepe, KodpPUIHMEeHT pa3sMHoXeHus pasen 10 —
(100/10),t0 B ero npucyrcTBuu on Oyaer pased: (100—20)/(10-1)= 80/9 = ¥cau B ganpHeiimem
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C POCTOM YHCIECHHOCTH TJIeH KOA(PHUIMEHT UX Pa3MHOKEHUS IMOJ BIUSHHEM HAE3IHUKOB OyaeT
POJIOJDKATh Maaath (Perynupyroiee BO3ACHCTBIE), TO B KAKOM—TO MOKOJCHHUU OH CTaHET MEHbIIIC
€IMHUIIBI ¥ YUCICHHOCTD TJIEH HAYHET YMEHBIIAThC.

BreicTpoe BoO3pacTaHue MPOILEHTa YHUYTOXKEHHBIX SHTOMO(AroM ocoOeil MpH yBEeTHYCHHUH
YHUCJICHHOCTH TOMYJISIIIMM Ha3bIBAIOT PYHKYUOHANLHOU peakyueti. Takas peakiys BO3MOXKHA KaK B
pe3yabTare Ooyiee JIETKOTO HaXOXJICHUS JKEPTBBI, TaK W KOHIICHTPALMU 3HTOMO(AroB B MecTax
CKOIJICHMH uX >XepTB. K ToMy jxe pe3yiabTary NPUBOIUT YUCIEHHAsA peaxkyusi dHTOModara,
BO3HUKAIOMIAsl 32 CYET YBEIWYCHUS YHCICHHOCTH €ro MOMYJISIIMA TMPH OOJNBIIOM KOJHYECTBE
KopMa. EcTecTBeHHO, 4TO JUIs TAKOTO YBEJIMYEHUS YUCICHHOCTU TpeOyeTcs 3HAaUMTENbHO OOJIbIIe
BpeMmeHu. KoHeuHO, YrCIeHHas: peakiys 0oee THINYHA TS CIICIHATU3UPOBAHHBIX SHTOMO(Aros,
TaK KaK y HECNEUUAIN3UPOBAHHBIX XMITHUKOB M MAapa3uTOB MX YHCICHHOCTh OYIET 3aBHCETh OT
CYMMAapHOMW YHCIIEHHOCTH MOMYJIALIMN BCEX UX KEPTB.

Becpma pacripocTpaHeH U Tako#l ciiyyau, KOraa HTOMO(Ar Mo TeM WM UHBIM MPUYUHAM He
yCIIeBaeT 3a YBEIMYCHHWEM YHCICHHOCTH €r0 JKEpTBhL. BepHeMcs K TOMy ke MpHMeEpy O TIIX,
HECKOJIbKO M3MEHHUB ero ycioBus. [Ipeamnonoxum, 4to, eciau B IEpBOM MOKOJICHUH OBLIO 3apaskeHO
10% tneit, To Bo BTopoM — Tobko 5%. [To aOCONFOTHOW YHCIEHHOCTH YBEIWYHIOCh M YHCIIO
3mopoBbiX Tk (¢ 9 mo 95 Ha ogHO pacTeHME), W YuCIIO 3apakeHHBIX ek (¢ 1 1o 5 Ha ogHO
pacrenue). OHaKO, B MPUCYTCTBUHU 3HTOMOGara ko3 dument pasmuoxenus pasen 95/9 [ 10,5,a
npu ero orcyrctBun — 10.CrnenoBarenbHo, SHTOMO(Ar yBeTUUMBaeT KO3(PPHUIMEHT pa3MHOKEHUS,
BMECTO OTPHIIATEIBHON OOpaTHOW CBS3M BO3HUKAET TOJIOKHUTENBHAS CBS3b, ECTAOMIN3UPYIOIIAs
CHCTEMY.

Od4eBuHO, YTO B OJTHOM M TOH k€ mape dHTOMO(ar—xo3suH MNP HECOMHEHHOM OOpaTHOM
BIMSIHUM YWCIIEHHOCTH XO3sIMHA Ha YHWCJIEHHOCTh SHTOMO(ara MOXET BO3HHKHYTh J00as u3
MEPEUUCICHHBIX BBIIIEC CUTYAIMA: WM peryssius (cTaOuin3alys) YUCICHHOCTH XO3SIMHA, HIIH
OTCYTCTBHE KaKOro—1M0O BO3IEHCTBHS Ha KOI()(UIMEHT pa3sMHOXKEHHS, WM JAecTaOuiu3anus
MOMYJISIUN  X03sMHa. [lo—BHIUMOMY, YeM ObICTpee pa3MHOXKAeTCs XO3iWH, TeM OoJIbIle
BO3MOYKHOCTh YCKOJIb3aHUSI €ro MOIMYJSLUU M3 TOJA KOHTPONs 3HTOMO(aroB. MOXHO TaKxke
MIPEIOI0KHTh, YTO IMOPOTH YCKOJIb3aHUS JOJDKHBI OBITh Pa3IMYHBIMU JIJISl pa3HBIX SJHTOMO(AroB, a
TaKXe 3aBHCETh OT MOTO/IbI U APYTHX YCIOBUH.

MBI yKe OTMEYasH BBIIIE, YTO BO3JCHCTBHE JIIOO0TO akTOpa Ha MOMYJISIIUIO OMPEIeIIseTCs
HE TOJIBKO YPOBHEM 3TOTO (pakTOpa, HO M CTENEHbIO 3alIMIIEHHOCTH 0co0el B momynsauuu. Toraa
ONMCAHHBIC BHIIIE TPUMEPHI, IMOKA3bIBAIOIINE IUIABHBIM MEPEeX0J OT pPEryJIHpOBaHUSI K
JecTaOuIN3aIiy, MOTYT OBbITh IPUMEHEHBI K BO3JCHCTBUIO MOTOABI U JIOOBIX JIPYTUX (haKTOpOB.
CrnenoBaTenbHO, JIFOOOH (aKTOp, BO3MCUCTBYIOMMA HA YHUCICHHOCTH MOMYJISAINH, B 3aBUCHMOCTH
OT 00CTOSATENLCTB MOXKET OBITh M MOAUMUIIHPYIOMINM (IeCTAOMITN3UPYIOLINM), U PETYTHPYIOINM.

Da3zo06vtit nopmpem OUHAMUKYU YUCTIEHHOCIU

JIMHaMuKy YUCIIEHHOCTH MOMYJALUHU JII000r0 HACEKOMOTO MOXKHO TPEICTaBUTh B BHJIE TaK
HaspiBaeMoro ¢azosoro noprpera (puc.37 —A.C.HcaeB u ap., 1984).HezaBucumas mepeMeHHas X
Ha 3TOM rpaduke — MIOTHOCTh monyisiuuud (och adciucc), 3aBucuMas y — Ko UIIUEHT
pasmMHOkeHHs1 (ock opamHat). OveBuaHO, 4ro npu y=1 momymsnus cradwibHa, eciu y>1, To
nomynsus Bo3pactaeT, a y<l — yOsbiBaer. CorjmacHO CKa3aHHOMY BbIIe, Ko3(hduIueHT
pasMHOXKEHHUA OOpaTHO MPONOPLUUOHANEH IUIOTHOCTH mnomymsauuu. [lostromy Mbl BIpaBse
NPEJCTaBUTh 3aBHCUMOCTh ¥ OT X B BHUJE TUNEpOOJBI, KPHUBOW, COOTBETCTBYIOLIEH OOpaTHOU
nponopuroHansHoCTH (Y=a/X).

[MpoBenem Ha rpaduke npsmyro y=1. Todka mepecedeHus 3Toi mpsMoit ¢ runepoonoi (a)
MOKaXeT YCTOMYMBOE COCTOSIHME NONyasnuu. I[Ipy BBI3BaHHOM KakKMMH—INOO BHELIHHUMHU
obcrostenscTBaMu (st puTodara oOBIYHO OCIA0JICHUEM KOPMOBOTO PACTEHHS) YBEIUYCHHU
IUIOTHOCTH MOMYJIALUU KO3(PPUIUEHT pa3MHOXKEHHMS CHU3UTCS M MOMYNALUsS aBTOMAaTHYECKU
BEPHETCS K IMPEeKHEMY YCTOWYMBOMY YpoBHIO. IIpM CHUMKEHHHM UUCIEHHOCTH MOIMYJISIHIH,
Hao00poT, OyAeT UMETh MECTO yBeludeHuEe Kod(DQuImeHTa pasMHOKEHUS M BO3BpAT K TOH Ke
YCTOMYMBOU TOYKE.
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Puc.37. ®azoBblii  mOpTpET  IMHAMHKH
y ' YHCICHHOCTH Homysiuuu ¢putodara (cxema —
och aOCIMCC — IUIOTHOCTH MOMYJIALUH, OCh
opauHaT — K03()GHUUUEHT pa3MHOXeHus): |—
00J1acTh IEHCTBHS PEryJsTOPHBIX MEXaHU3MOB
co cnaboil uHepIued (orpaHiHYeHa KPUBBIMH )’

u y. ), I — obmacte MakcuManbHOM
MHEPLIMOHHOCTH PETYJIATOPHBIX MEXaHH3MOB
(orpannuena xpusbiMu y . uy ); Il —obnacte
JedcTBUS ~ OC3bIHEPLMOHHBIX — MEXaHH3MOB
1,0 X / @ ? perynsuun (orpaHMYeHa KpUBBIMH Y, u Y').

Kpusbie: 1 — HmwkHAS ¢ rpaHuma (a3oBoro
moprpera y, 2 — BepxXHssA rpanuna (a3oBOro

noptpera y ", 3 —moporosas y , , 4 —Oydhepnas
V. » 5 —cratuyeckas y , . azosas TpaekTopHsa

yl

BenbImky: be — (1)333 HapacCTaHus YUCJICHHOCTHU

| J nomymsium, C€d — wmakcumyma, de -
| paspexuBanusi, €h — nenpeccun, ha — dasa
i BOCCTaHOBJICHHSI CTAOWJIbHOW YHCICHHOCTH.
I X, TIe Iy Iy &  Xapakrepuole  TOUKM:  X;—  3HAUYCHHE

.

CTa0UIbHON  IIOTHOCTH NOomyJsiuuu, X r
IOpOroBas MJIOTHOCTh, X ¢ — OIITHMaJIbHAas IJIOTHOCTD, X T — MHUHMMAaJIbHO IIPCAC/IbHAA IINIOTHOCTh Ha (1)336 MaKCuMyMa

BCIIBIIIKY, X 1 —MaKCUMAIIbHO TIpe/elbHast mioTHocTh (1o A.C. HcaeBy u np., 1984)

OpHako cKa3zaHHOE CIIPaBEAJIUBO, €CIU JACUCTBYIOT TOJBKO OE3bIHEPIUOHHBIE MEXAaHU3MBI,
PETYJIHMPYIOIIME YUCIEHHOCTh B IIpPEAEIax OJHOrO MOKOJEHMs. B mpuponae ke Ha 3TOM YpOBHE
YHCJIEHHOCTH OOBIYHO OCHOBHBIMU SIBJISIFOTCSl 3ama3fiblBalollue C JEHCTBUEM HHEPIMOHHBIC
MEXaHU3Mbl (HAMpUMeEp, YHUCIICHHAs peakius 3HToModara WIA H3MEHEHHS OHOXMMHYCCKHX
CBOMCTB pPACTCHHUsI MO/ BJIMSHHEM HWHTCHCHBHOro muTaHus Qurtodara). bmaromaps Ttakoii
MHEPIUOHHOCTH TOMYJSAIMS "yCKONb3aeT OT CHEPKUBAIOMIUX €€ (PAKTOpOB M TMEpPexXomuT K
MaccoBOMY pa3MHOKeHHI0. CHayala yBETUYHMBAIOTCS M KOX(P(GUIUEHT pa3MHOXKEHHUSA, H
YHCJICHHOCTh ToOmyJsiuu (0Tpe3ok KpuBod b — ¢). Touka ¢ COOTBETCTBYET MNPEACIbHOMY
MPOLBETAHUIO TMOMYNSIIMKM, KOIrJa BBICOKAas IUIOTHOCTh COYETAeTCs C MaKCHUMAaJbHBIM
kodpdunimeHToM pasMHOXKeHUs. OJHAKO HA4YMHAsS C OTOW TOYKM BCTYHAlOT B JCHCTBHE
O€3bIHEPIIMOHHBIE MEXaHU3MbI (HMCUEpIIaHHE PECYpCOB, OSMU300THH). Ilo3TOMYy KO3 HUIHEHT
Pa3MHOKEHHUSI TOCTENEHHO CHUXaeTcsl. YUCIEHHOCTh K€ MPOAO0JIKAET HapacTaTh 10 TEX MOp, MoKa
3TOT KO3 PUIMEHT ocTaeTcss OoJibllie eMUHMIIBL. Jlanee e W YHMCICHHOCTh HAauWHAeT YOBIBATh.
KpuBas mepexomuT B 30HY JCHCTBHS WMHEPIMOHHBIX MexaHu3MoB ¢ Touku d . VYike
Pa3MHOKMBIIIMECS] C Hadaja BCIBIIIKA SHTOMOdAru emie Oonee CHIKAIOT W KOdDPHUIUEHT
pPa3MHOXXEHHS, U COOTBETCTBEHHO UHUCIIEHHOCTb. BmpoueM, CHM)KEHHE YHCIEHHOCTH I0CIE
BCIIBIIIIKH MOXET OBITh CBsI3aHO ¢ MHTeHCHBHOM sMurparmer (M.JI. Kopsyxun, ®.H. CemeBckuii,
1992).

Jlanee ¢ MOHM)KEHUEM IUIOTHOCTHU Ipecc perynupyromux (akropoB ociabeBaeT. Haunnas c
Touku JI K0dpPUIMEHT pa3sMHONKEHUS BO3PACTAET, HO YHUCICHHOCTHh MOMYJISIUH TMPOIOJIKACT
CHIDKATHCA, TOCKOJIBKY OH €I11€ MEHBIIIE €UHUIIBI.

[ToMuMoO yke M3BECTHOM HaM OCHOBHOW Mapaboiibl Ha rpadMK HAHECEHBI TAKXKE KPHUBBIC,
OTpaHUYHUBAIOLIUE MPEENIbl BO3MOXHOTO JUIsl TAaHHOTO BH1a (ha30BOTO MOPTPETA U CBSI3aHHBIE C €T0
OMOJOTMYECKMMH CBOWCTBAMH W BO3MOXHOCTSMHU OHOIIEHO3a: HIDKHSS TpaHuia (Ha3oBoro
MopTpeTa —y' U BepXHsis rpaHulia —y'. BrIXo[l cucTembl 3a BEpXHIOIO TPaHUILy BO3MOKEH JIUIIb Ha
OYEHb KOPOTKOE BpEMs, KOTOPOE 3HAYMTEIbHO MEHbIIE BPEMEHU T€HEpaluu, TaK KaK MOIIHBIC
Oe3bIHEPIIMOHHBIE MPOIIECChl Cpa3y e BO3BpAIllaloT CUCTEMY B ee mpefenbl. HikHue mpeness
MEHEE OIpEAeTCHHBI, MOMYISIHS MOXET BBIMUPATh M BOCCTAHABIMBATHCS 3aHOBO 3a CUET MII—
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panToB. Ha rpadux eme HaHeceHsl nBe kpuBble 3 U 4 (y, M Y ), KOTOpbIe MOKA3bIBAIOT 00JIACTb

MaKCHUMaJIbBHOI'O BOBHGﬁCTBHﬂ HWHCPIMUOHHBIX ITPOLCCCOB.
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Takum oOpazoM, Garogapsi MHEPIIMOHHOCTH PETYIUPYIONTUX MOMYJISAIHUI0 (PaKTOpOB, BMECTO
HEMEJUICHHOTO BO3BpaTa K YCTOWYMBOMY COCTOSHHUIO BO3HHKACT ONPEICICHHBIN IMKINYECKUN
MPOLIECC, KOTOPBIM B KOHIE KOHIIOB TOXE MPHUBOJIUT MOMYJSALUI0O K YCTOHYMBOMY COCTOSIHHUIO.
VMIMeHHO TakHMe IUKIMYECKHE MpoIecchl OOHApY)KHUBAIOTCS TPHU JJIUTEIHHOM HAONIOJNECHUH 32
YUCJICHHOCThIO MHOTHX HAaceKOMbIX. Tak, Ha puc.38 mokazaH (a3oBbIH MOPTPET IUHAMUKH
yrciaeHHOCTH cubupckoro tenkonpsaa (A.C.HMcaes u ap., 1984)3a cpok ¢ 195610 1972r. 31ech
YEeTKO BBISABJISIIOTCS JIBa TaKUX MOMYJSIIMOHHBIX I[HMKJIAa U 30HAa HauOosblIed CTaOMIbHOCTH
(mockombKy Ha OSTOM pHUCYHKE MpPHMEHEHA JiorapuMuyeckas IIKana, TO KOI(PQPHUIUESHT
pa3sMHOXEHHsI, paBHBIN ¢IUHUIIE, TIpeAcTaBieH Kak |g 1=0).

OueBHIIHO, JIerYe BCEro MCKYCCTBEHHO PEryJIMpOBaTh YUCICHHOCTh Ha OoTpe3ke a—b, xorma
co3maroTcs  OyarompusATHBIE ycinoBus sl (urtodara m mpecca NPUPOAHBIX SHTOMOGAroB
OKa3bIBAaeTCs €Ille HEJOCTATOYHO I CACP)KHMBAaHUS €ro pa3MHOKeHHs. Ha 3ToMm sTame BbImyck
HEOOJBIIOr0 KOJUYECTBA MCKYCCTBEHHO pAa3BEICHHBIX HHTOMO(AroB MOXKET CHHU3UThH €IIe
HEOOJIBIIYI0 YHCICHHOCTh (uTOodara a0 cTabWibHOro YypoBHS. lopa3go Oonbiie ycunuid
MOHA00MTCSA, YTOOBI CTAOMIM3MPOBATH YHUCICHHOCTh Ha ¢ase b—c¢, Korga paBHOBECHE YiKe
HapymeHo. HaumHas ¢ TOukM ¢ W Jainee Jr0Oble Mepbl HCKYCCTBEHHOTO pPETyJIHMpPOBAaHHUS
YHCJIEHHOCTH, 32 UCKIIIOYEHUEM CaMbIX PaJUKaJIbHBIX U ONACHBIX JJi1 OMOIIEHO3a, MOTYT IIPUBECTH
K TIPOJUICHHIO BCIIBIIIKKA MacCOBOTO pa3MHOKeHHs. K coxaleHnIo, MMEHHO Ha 3Toi ¢aze C—d npu
caMOi BBICOKOM YMCIEHHOCTH MAacCOBO€ Pa3MHOXKEHHE CTAaHOBUTCS OYEBHJIHBIM, UYHCICHHOCTh
NEPEXOIUT IKOHOMUYECKUL NOPO2 8PEOOHOCHOCMY U HAJI0 IPUHUMATh CPOYHBIE MEPHI.

Becp nwmki, m3zoOpaxeHHbIH Ha (Da30BOM TMOPTpPETE, Y JECHBIX HACEKOMBIX 3aHMMAET
HECKOJIbKO JIeT. B cenbCKOXO3AWCTBEHHOM e MpaKTHKe, OCOOEHHO Y TOJIMBOJIbTUHHBIX
HACEKOMBIX, Bce (ha3bl 3TOT0 LUKIIA MPOTEKAIOT 3HAUUTEIBHO ObIcTpee. Bo MHOruX ciydasx mz—3a
o01Ieil HEeyCTOMYMBOCTH arpoleHO3a IMOMYJISALUS BBIXOAUT M3 IMOJ KOHTPOJS ECTECTBEHHBIX
CAepKUBAIOMIMX (DAKTOPOB MPAKTUUYECKH €XKEroJHo. B HEKoTophIX ke chydasx Mmpecc
€CTECTBEHHBIX BParoB OKa3bIBAETCSl HACTOJIBKO CIIA0BIM, YTO BCIIBIIIKA MTPUHUMAET TIePMaHEHTHBIN
Xapakrep.

Ilpunyun ynempacmaéunsnocmu

BosgeiictBue mnro0oro ¢akropa Ha MOMYJSALMIO ONPENENSeTCs YPOBHEM UHCIEHHOCTH
nocnenueil. Ilpm sToM Kaxaplii M3 (AKTOPOB OKa3bIBaeT MAKCHMAaJIbHOE BO3JCHCTBHE Ha
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OIMPCACIICHHOM YPOBHC IIJIOTHOCTH, a IIPU 60.]166 BBICOKHX YPOBHAX €TI0 3HAYCHUC MOKCT 6BITI>
HeBennko. [loaToMy ¢ pOCTOM YHCICHHOCTH TOMYIALMA TO OIHH, TO Jpyrue (QaxTopsl
OKa3bIBAIOTCA PCryjiMpyromuMu €€ 4YUCJICHHOCTL U ABJIAIOTCA HperaI[Oﬁ Ha IOyTH MacCcCOBOI'O
pasmHoxenus (puc.39).

Takas  crymeHuaras cxemMa peryjsiiud  oOecrneunmBaeT €€  yJIbTpacTaOWIbHOCTh
(I'.A.BukropoB, 1967). Ha namboyiee HM3KOM ypPOBHE UYHCJICHHOCTH TMOMYJISIHS CAEPKUBACTCS
MHOTOSITHBIMH XUIITHUKAMU W Iapa3uTaMu. Ha 60)166 BBICOKOM YPOBHC OCHOBHBIM PCTYJIATOPOM
SBIIAIOTCS CHIEIUAIN3UPOBaHHBIE SHTOMO(Aru. DMU300TUH U HEXBAaTKa KOpMa peajbHO BIUSIOT Ha
YHCIIEHHOCTh MPHU €€ BBICOKOM YpOBHE. B mpupojae, ogHaKo, HOCTHKEHHUIO TAaKOW UYHCICHHOCTH
MPEMSTCTBYET MaccoBasi SMUrpanus uinu auddepeHnmnanys nomnyisiud BO BpeMEeHH, HalpuMep 1o
AJIATCIIBHOCTU AHaIlay3bl.

Jlnama3oH IJIOTHOCTH, B KOTOPOM (aKTOp MOKET PEryaupoBaTh YUCICHHOCTH MOIMYJISALINH,
CBSI3aH TIPEXKJIE BCETO CO CIIOCOOHOCTHIO ATOro (pakTopa OBICTPO pearupoBaTh Ha H3MEHEHUE
IUIOTHOCTH, € €ro uHepuueil. Tak, yBeluueHUE YHMCICHHOCTH >KEPTBBI MOKET MNPHUBOIUTH K
YBCIUMYCHUIO YHCIICHHOCTHU 3HTOMO(baI‘a TOJIBKO B C€ro CJICAYIOHICM IIOKOJICHWUU, T.C. HHCPLUSA
sHTOMO(}AroB Kak (akTopa OYeHb BelMKa. MeHbIlIe HHEPIIMOHHOCTh Y BO30yIuTenel 3a001eBaHui,
XOTS 3apaXEHHOCTh OOBIYHO BO3pacTaeT HE Cpaly, a 4YacTO Ha TMPOTSHKEHUU HECKOIbKUX
nokosieHud. VHeprusi 34eCh MOXET YMEHBIIAThCsl 3a CUET TMOBBIIIEHHUS BOCIPHUMUMYUBOCTH,
CBA3aHHOI'0, HAIpUMCEp, € YXYAUICHUCM WM HCAOCTATKOM KOpMa HJIM CO CIIMIIKOM XOJIOI[HOI>'I n
CBIpOW MOroAoi. BHYTpUBHIOBBIE PETYJISITOPHBIE MEXAHU3MBI IEUCTBYIOT HE3AMEIUTENBHO, U UX
3pdeKkT He CBA3aH C YUCICHHOCTHIO TPEABIAYIINX MOKOJEHHH (KOHKYPEHIHS 3a WHILY H
POCTPAHCTBO, KaHHNOAMN3M). [10-BUAMMOMY, MPEXkK/IE BCETO MPHU BHICOKHX YPOBHIX YHCICHHOCTH
JOJDKHO TIPOSIBISATHCS PETYNHPYIOIIee JelcTBHE aO0MOTHYECKUX (DaKTOPOB, KOTOPBIE TaKXkKe
OTJINYAIOTCS OBICTPBIM JICHCTBHEM).

IIpeden, onpedennensiii pecypcanu

Buympusudosan xonxyperyun
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Puc.39. Cxema moporos u 30H aKTUBHOCTH OCHOBHBIX MEXaHH3MOB PErYISILIUH YHCICHHOCTH HACEKOMBIX (MO
I'.A.BukropoBy, 1967)

Takum 00pa3oM, Ha HU3KUX YPOBHSX YHCICHHOCTH PETYJISATOPAMU SIBISIOTCS. TIPEXKIIE BCETO
(bakxTopsl ¢ OOJBIION HHEPIUEH, a HA BBICOKUX — OBICTPOICHCTBYIOIINE.

Hannune nHepurOHHBIX MEXaHU3MOB JENAET BCKO CUCTEMY MEHeEe KeCTKOoM. [[pumMeuarensHo,
YTO y BHUJOB, CIIOCOOHBIX K MAacCOBBIM DPa3MHOXEHUSM, HAMPHUMEpP Y CHOMPCKOTO IIENIKOIPS/IA,
OE3BIHEPITMOHHBIC MEXaHU3MbI BKIIFOYAIOTCS TOJIHKO Ha JOBOJIBHO BBICOKUX YPOBHSX YHCICHHOCTH.
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[Tapa3uTel ke MpU CO3/ABIIMXCS OJArONPUATHBIX Ul Pa3MHOXKEHHUS 3TOr0 BUAA YCIOBHUAX YaCTO
He "ycreBaroT' 3a POCTOM YHCICHHOCTH XO35MHA. Y BHAOB ¢ 0oJiee yCTOWYMBBIM YpPOBHEM
MOMYJSUN  WHEPLUUOHHOCTh B PETryJALMM HEBEJIHKAa, HAmpuMep, HX CIEeHUAIU3UPOBAHHBIC
Mapa3uThl CIOCOOHBI K OYE€Hb OBICTPOMY Pa3MHOKECHHIO.

OueBuAHO, YTO MpPU TONBITKAX YBEIMYUTh YHMCICHHOCTh KAaKUX—JIMOO TIOJIE3HBIX BH[OB,
UCXO/HO YK€ OOMTAaloIMX B JAHHOM OMOTOIIE, 32 CUET BBINYCKA CIELUUAIBHO DPAa3BEIECHHBIX B
1a00opaTOpuM HACEKOMBIX HEMEIJICHHO BKJIIOYAIOTCS MOIIHBIE PETYIUPYIOIIUE MEXaHU3MBI,
KOTOpbIE OBICTPO JOBOJAT ATy YMCIEHHOCTb JIO0 HCXOAHOro YypoBHs. Tak, paxe mocie
MHOTOKPATHBIX BBITYCKOB TPUXOTPAMMbI €€ YHCICHHOCTb B TMOJIe OBICTPO CHHXKAETCS [0
MuHMMYyMa. To e caMoe MPOUCXOUT IPU NMPOMBIIUIEHHOM pa3BEICHUN MMUe—MEeraxui, KOTopble
NpU BBICTaBJICHHU WCKYCCTBEHHBIX THE3JIOBHH B IOJie B Macce 3apaxarorcst mapasuramu (B.J.
I'onukos, 1989).

HaoGopoT, s CenbCKOXO3SIMICTBEHHBIX PACTEHUH OCOOYI0 OINACHOCTh MPEACTABISIOT
HaceKoMble—puTO(ary, JIMIIb HeTaBHO 00OOCHOBABIIHUECS B JaHHOM paifoHe (aJBEHTUBHBIC BH/IbI),
MOCKOJIBKY HMX OWOLIEHOTHYECKHE OTHOLICHHWS C MECTHBIMM BHAAMHU €ILIE HE CIOXKHIUCh U
CIEp/KUBAIOIIEE BIUSHUE XWUIIHUKOB M Iapa3sUTOB IOYTH OTCYTCTBYeT. B Takux cimywasx
OKa3bIBaeTcst 0Cco0eHHO 3((PEeKTUBHOM HMHTPOAYKLMS SHTOMO(AroB M3 TeX palOHOB, OTKyHa
MPOUCXOIUT naHHbIi Bu purodara (C.C. Mxkesckuii, 1983).

Tunvt ounamuxku uuciennocmu

Ha mnpumepe JeCHBIX HACEKOMBIX MOMKHO pAa3JIMYUTh TPU OCHOBHBIX THIIA JTUHAMHKH
YHCIIEHHOCTH: CTaOMJIBHBIN, TPOApOMaIbHBIN 1 3pynTuBHBIA (A.C. Hcaes u ap., 1984).

YV BUIOB CO CTAa0WIBHOW YHCIEHHOCTHIDO HMEIT MECTO JIMINL HEOOJNBIINe KOoJeOaHUs
YHCIIEHHOCTH B 30HE TOYKH YCTOWYMBOCTH. DTO TUMWYHBbIE K—CTparern ¢ HU3KOM MHUTPAIIOHHOM
AKTUBHOCTBIO ¥ C MAJIOH IJIOJOBUTOCTHIO. DHUTOdaru ¢ mofo0HBIM THIIOM JHHAMUKH YHCICHHOCTH
HUKOT/Ia HE HAHOCAT CYIIECTBEHHOI'O BpeJa PACTCHHIO, HA KOTOPOM OHU MUTAIOTCS. Takue BHIIBI
cocTaBIIFOT 0K0J10 50—60%00111er0 BUIOBOro COCTaBa JaHHON MECTHOCTH.

B ciaydae npoapomManbHOro THIA JMHAMHUKH YHCICHHOCTH OJIArONpPUSATHBIC yCIoBUs (Ioroja,
HAJIMYUE OCJIA0JCHHBIX PACTEHUU U T..1.) IPUBOAT K CYIIECTBEHHOMY HapacTaHHIO YUCICHHOCTH B
OTJIENbHBIE TOABl. TUNHMYHBIE TPENCTaBUTENU. Oabouyka—TpaypHHUIA, ITyOOBBI KOKOHOIPS,
OOJIBIIMHCTBO HACEKOMBIX — KcuiiodaroB (kopoespl, ycadn U Ipyrue). MaccoBoe pa3MHOKEHHE
3TUX BHUJIOB MOXET OBITh OMHCAHO TpeMs Qa3zaMu. HapacTaHHWE, MAaKCHMYM U pa3peKUBaHHE.
Jleripeccust YMCIEHHOCTH, KaK MPaBHUIIO, OTCYTCTBYET.

Hakonern, spynTuBHBIE BUABI CIOCOOHBI Ha IJIUTENBHBIA CPOK OTPBIBATHCS OT KOHTPOIIS
HTOMO(DAroB M JaBaTh BCHBIIIKK MAacCOBOTO pa3MHOKeHUs. [lo—BHUIMMOMY, BCe OHM [—CTpaTerH,
OTIUYAOIINECS BHICOKOW TIIOJOBUTOCTHIO U MUTPAIMOHHBIMU CITOCOOHOCTIMU. [IpMepaMu Takmx
HACEKOMBIX SIBIISTFOTCSI CHOMPCKUI W HETIAPHBINA IIeTKONpsiabl. LMK THHAMHUKY YHCICHHOCTH 3TUX
BUJIOB CKJIQJbIBAaeTCS W3 NATH da3. HapacTaHHE, MAKCUMyM, pa3peXUBaHHE, [ENpeccus Hu
BOCCTAaHOBJICHHE. BCTbIMIKa pa3sMHOXKEHHUS MOXET BO3HUKATh OJHOBPEMEHHO B Tpe/eiax Bcel
nmaHamadTHOW 30HBI WM K€ CHayajna B HauOosiee OJarompusATHON 30HE C MOCIEIYIOIIUM ee
pacripocTpaHeHHeM. BO3MOXXHBI M JIOKaJbHBIE BCIBIIIKA B OCITA0JEHHBIX MO TEM WM HHBIM
MPUYUHAM JiecaX. BCIBIIIKH MOTYT CTaTh M MaH30HAJbHBIMHU (MaHACMHUYECKUMH), OXBAThIBAsl MPU
ATOM HECKOJIBKO JIaHAmAa(QTHO—TEeOrpapuIecKuX 30H.

Mooenu ounamuxku wuciennocmu

MopaenupoBaHue Tpolecca — 3TO €JUHCTBEHHO BO3MOXHBIM MYyTh K €ro MOHMMaHuioo. B
JKOJIOTMM HACEKOMBIX YacTO pa3padaThiBAlOTCS CIIOBECHBIE MOJENIH, Ooliee MEPCIeKTHBHO
MaTeMaTUYEeCKOe MOJECIUPOBAHHUE, MCIOJIB3YIOIIEE HE TOJBKO KAYeCTBEHHYIO, HO H
KOJIMYECTBEHHYIO HHPOPMAIIHIO O MPOoIleccax.

WMHorma mpUMEHSIOT W JAPYrHe CIOCOObI  MOJIETUpOBaHHMS (HAmpuUMep, W3BECTHBIM
IKCTIEpUMEHT XOJUIMHTA, B KOTOPOM BCIICIIYIO MCKAJIM Ha CTOJIE JAWCKU M3 HaxaauyHou Oymaru). B
HACTOSIIEM pa3fele Mbl OCTAaHOBUMCS TOJBKO HAa HEKOTOPHIX OCHOBHBIX MPHUHIMIAX,
UCIOJIb3YEMBIX TIPU Pa3pabOTKe MAaTEeMaTUIECKUX MOJENECH TMHAMUKH YUCIICHHOCTH.
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W3BecTHO TpW Kitacca MOJENel, ONMCHIBAIONIMX IUHAMUKY YHCICHHOCTH TMOMyJsiuii: 1)
AIMITMPUKO—CTATUCTHUECKUE, 2) 3JEMEHTApHBIX DKOJOTHYECKUX MporeccoB (cyomomenu) u 3)
’KM3HEHHBIX CHCTEM TOMYJISAIUH (MIMUATALMOHHBIE MOJICITH).

DOMIUPUKO—CTATUCTUYECKUE MOJEIN OCHOBAaHBI HAa CTATHCTHYECKOM aHAIN3€ KOPPEISIni
MEKAY PEaTbHOW IJIOTHOCTHIO TMOIMYJSIMKA M3Y4aeMOT0 BHJA U Pa3IMYHBIMU (DAKTOPaMU CpPEIbI.
OTH MoJenu MOTyT OBITh OYEHb TOJIE3HBIMH JUIS HPUOJIH3HTEIBHOTO TPOTHO3a YUCICHHOCTH.
Bnusiane xaxaoro gakTopa mpeacTaBisgeTcss 0ObIYHO OTACTBbHBIMU KO3 GHUIMEHTAMH OJIMHOMA —
ypaBHEHUSI MHOTO(AKTOPHOH PErpeccuy TUIA

y=b,+b, X, +b,X, +...+b,X,,

rae X,—X;, — 3HaueHWs Kaxporo u3 ¢axropos, b,—b, — 3HaueHms kodpunEHTOB

perpeccun. 3aBUCUMOCTH JIs KaXA0ro (pakTopa MOTYT OBITh HE TOJBKO JIMHEHHBIMU, HO CKOJb
YTOJHO CJIIOXKHBIMH. O4eBUIHO, YTO caMH KOA(h(DHUITUEHTHI perpeccu OOBIYHO HE MMEIOT YETKOTO
OMOJIOTMYECKOTO CMBICTIa, W B 3aBUCHUMOCTH OT CHUTyalldd, T.e. YPOBHS (DaKTOpOB U WX
B3aUMOJICHCTBUN, MOTYT MEHATbCA. B KkadecTBe (haKTOPOB OOBIYHO BBIOMPAIOT TUIOTHOCTH
MONYJISLIMY MPEIIIECTBYIOUIET0 MOKOJICHUS U PAa3IMUHbIE METEOPOIIOTHYECKUE MTOKA3ATEIH.

HekoTopsie Mojenu 3J1eMEHTapHBIX YKOJIOTHYECKUX MPOIECCOB, HAIPUMEDP, BHYTPHUBHIOBOH
KOHKYPEHIIUH, B3aWUMOJCHCTBHS MMapa3uT—XO03iWH OBUIM PACCMOTPEHBI HAMH B MPEABIAYIINX
pasnenax. OTH Mojenu ObUIM HaIlpaBjeHBl HE HAa aHAIM3 KOHKPETHBIX JaHHBIX, a HA TTIOHUMaHUE
cymrHocTd mporecca. Kak OBLIO Takke MOKa3aHO BHINIE, OHU MOTYT HMETb U HEKOTOPYIO
MparMaTH4ecKyro IIEHHOCTb.

Mopnenu JKU3HEHHBIX CXEM TOIMYJSAIHA, COBMEMAIONINE B cede HECKOIbKO Mojelnei
AJIEMEHTAPHBIX TMPOIECCOB, OKA3bIBAIOTCS HauOoJiee IEHHBIMU KaK Il TIOHMMAaHHS TPOIECCOB,
MPOTEKAIIINUX B MPUPOE, TaK U s MPOrHO3upoBaHus. Kpome TOro, 3TH MOJEnH MOTYT OBITh
OCHOBOM JIJIs1 YITPaBJIECHUS SKOJIOTUUECKHUMHU TIPOIIECCAMU.

CyOMoJienn COeAMHAIOTCS. BOSMHO COOTBETCTBEHHO (hopmyie

Nt+1 = NthSSZ'SH
rie N,, — YHCIEHHOCTh NONYSIUMHM B MOCIEAYIOIIEM IoKojdeHuu, N, — 4YHCIEHHOCTh

HPEbIAYIIEro MOKOJIeHUs, F — MI10A0BUTOCTD, ( — 10JIs1 CAaMOK B MPEBbIIYILIEM ITOKOJIEHUH, S, -S, —

BBDKMBAEMOCTH 0COO€H 10 OTHOIIEHHUIO K TOMY HJIH HHOMY (DaKTopy.

[Tomumo cyOMozeneil B UnuCiIo 3THX MOKa3aTeseil MOryT ObITh BKIIOUEHBI M KO3(PHUIINEHTHI,
MOJTyYEHHbIE METOJIOM CTaTUCTUYECKOW perpeccuu. VICXOQHBIM MaTepHaioM Ui TaKUX MOJEINeH
CITy>KaT TaOJNUIbI BBDKUBAHUS, IO BO3MOKHOCTH MHOTOJIeTHHE. TabMuIlbl BBDKUBAHHS HEOOXOIMMO
COCTaBJIATh HE TOJBKO IS M3y4aeMOro BHJA, HO M JUIS €r0 Mapa3uTOB M XHUIIHWKOB, a TaKXke
KOPMOBOT'O PACTCHHS.

Tak xak u Bapuanuy aOMOTHYECKUX (PAKTOPOB, U OMOJIOTUYECKHE B3aMMOJICHCTBUS HE MOTYT
OBITh TIOJHOCTBIO TIPEACKAa3aHbl, TO JKeJIaTeabHO, 4YTOOBI M MOJAETh He ObUla KECTKO
nerepmMuHApoBaHa. OHa JO/DKHA BKIIOYATh B CEOsl JIOMOJHHUTENBHBIC 3JEMEHTHI CIIy4ailHOTO
XapakTepa M, COOTBETCTBEHHO, JaBaTh MIPOrHO3 C TOW MJIM MHON CTENIEHBIO BEPOSATHOCTH.

Bompocsl MozmenupoBaHHS 3KOJIOTHYECKHX IIPOIECCOB Oosee IMOAPOOHO HM3I0KEHBI BO
MHOruX MoHorpadusx, Hanpumep kuurax @®.H.Cemeckoro m C.M.CemenoBa (1984), a takxe
M.J].Kopsyxuna u ®.H.Cemenckoro (1992).

Mogenu 4MCIeHHOCTH, IOCTPOCHHBIE 110 ATUM MPHUHIUIAM, UMEIOT OOJIbIIOE 3HAYeHUE Kak
IUISL TIPAKTUKH, TaK M IS 9KOJOTHH B IenoM. OfHAaKo peaybHas CHTYAIHsl, CKJIAJbIBAIOIIAsACS B
OuoIIeHO3€e, BCErla HAMHOIO CIIOJKHEE, YeM ee OTpaKeHHe B Mozenu. Jleo He TOJIBKO B OOJIBIIOM
KoJm4yecTBe (aKTOPOB W HMX B3aumonaeuncTBuil. Kak mpaBmio, ecid CyauTh 1O TaOiuiam
BBDKMBAHMS, MHOTHE U3 HUX OKAa3bIBAIOTCSA HECYIIECTBEHHBIMH. CTpeMIICHHE OXBAaTHTh BO3MOKHO
OosnpIree KOJMYECTBO (DaKTOPOB OOBIYHO NMPHBOAUT K HEONPABAAHHOMY YCIOXKHEHHIO MOJICIIH.
Kpome Toro, coriacHO 3KOJOrMYECKOMY 3aKOHY MHHHMMYyMa BIHSHUE (DaKTOpa OKa3bIBaeTCs TEM
CUJIbHEE, YeM JalbIlle €ro BEeNWYMHA OT onTHMyMa. COOTBETCTBEHHO, €CIIM Y4YEeThl YHCIEHHOCTH
MPOBOJIMIIMCH B TO BpeMs, Koraa (akTop HaXOJHUJICS Ha ONTHUMAJbHOM YPOBHE, TO €ro BIIHSIHHE
OCTaHETCS HE3aMETHBIM W OH OyJaeT HCKIIOYeH W3 aHaIM3a Kak HecylnlecTBeHHBIH. OgHako
JOCTaTOYHO OTHOCHTEIBHO HEOOJBIIOT0 OTKJIOHEHHS JTOro (QakTopa OT ONTHMYyMa, UYTOOBI
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MCKa3UTh MMOCTPOCHHYIO HAMH KapTUHY SIBICHHs. Takoe HECOBEPIICHCTBO BCEX MOJENEH CIIOKHBIX
IKOJIOTMYECKUX SBICHUI MOXET MPOSBUTHCS KaK IIPU M3MEHEHUSAX BO BpeMEHH (HarpuMmep, oT roja
K I'OJTy), TaK ¥ B IpocTpaHcTBe (0T 0OJHOTO OMOTOMA K JPYroMY), TOCKOJIBKY U YUEThl YUCICHHOCTH,
U COCTaBJICHHbIE HA UX OCHOBE TaOJMIIBI BRDKMBAHUS OMHUPAIOTCS Ha pe3yJbTaThl HAONIOEHUN 3a
JaHHOW MOMyJsAleld u B naHHoe Bpems. [loaTomy Mojenb crpaBeivBa JHUIIb PU U3MEHEHUSX
Bcex (paKkTOpOB B Mpefeiax, KOTOpbIe UMEU MECTO BO BpeMsi HaOII01eHUH.

[Ipy mocTpoeHUH Mojee BO3HUKAIOT M JPYrUe CIOXHOCTH. OUYeBHIHO, YTO TOYHOCTh
u3MepeHuil (ompeaesieHns YMCICHHOCTH B MPUPOJIE) HE OYEHb BEJIHMKA, & 00BEIUHEHHE HETOUHBIX
JAHHBIX e1lle OOJbIlIe YBETUINBACT BEPOSITHOCTH OIIMOKH. [lanee, MII00BUTOCTh YaCTO MPUHUMAIOT
3a TOCTOSIHHYIO BennuuMHy. Ha nene ke abuormyeckue (akTopsl B UX OOBIYHBIX Mpeneiax He
CTOJILKO BBI3BIBAIOT CMEPTHOCTH, CKOJIBKO BJIMSIIOT Ha IUIOJOBHTOCTh. KpoMe Toro, reHerudeckas
CTPYKTypa MOMYJISLHUNA MOKET CIIOHTAaHHO MEHSTHCS BO BPEMEHHU, UYTO JOJIKHO OTpakaTbcs Kak Ha
IUIOJJOBUTOCTH, TaK W HAa YCTOWYMBOCTA HACEKOMOTO MO OTHOIICHHIO K HEOIarompusTHBIM
(dhakTopaM cpepl U 3a00JICBaHUSIM.

HckmounTenbHO BaXXHO  YYHUTHIBATh IPOCTPAHCTBEHHYIO PAa3HOKAYEeCTBEHHOCTh TOU
MECTHOCTH, TJIe IpPOBOAATCA HAOMIOJEHHS W MUIPAllMM HACEKOMBIX. YCIOBHS MOTYT OYEHb
CYIIECTBEHHO BaphbUpOBaTh Jake B IMpeaerax OAHOro Ouoroma. HamomMHMM, YTO TOJBKO
TeMIiepaTypa B mpejenax OJHOTO PACTCHHS MOXET pa3inyaThes B mpezaenax 15 u Gosee rpamaycos.
B pasnble ToJpI MOTYT OKa3aThCsi HAanboIee MPUTOAHBIMU TSI )KU3HU HACEKOMBIX JAHHOTO BHJIA TO
OJIHH, TO APYTHE Y4acTKu MHUKpopenbeda. Uem pazHooOpa3zHee ycloBUs B Ipeneiax OMoTorna, 4yeM
0O0JIbIIIe IIAHCOB UMEET MOMYJISIHUS /ISl BBDKUBAHUS.

Murpanuu UMEIOT OueHb OOJbIIOe 3HAUYEHUE B KU3HU HACEKOMBIX, HO €Ille HEeIOCTaTOYHO
u3ydeHbl. JlanmpHUE MHIPAllMd OTHOCHUTEIHHO KPYIMHBIX HACEKOMBIX I10 HAMpPABICHHOCTH H
paccTosiHUSAM MOTYT OBITh CpPaBHUMBI C IepeieTamu NTUl. llaccuBHBIE e MHUTpalMd MEIKUX
HACEKOMBIX BMECTE ¢ TOKaMH BO3/yXa (paHTACTUYHBI [0 MAacIITa0aM BOBICUYCHUS B HUX HACEKOMBIX
U Tak)Ke JOCTUTAIOT IO JAIbHOCTH COTEH, a MHOTJA U ThICAY KUJIOMeTpoB. Poibs Murpammii o0erdHO
HEJOOICHUBAIOT, TOTOMY YTO OYE€Hb TPYAHO OMpPENCIUTh WX KOJIMYECTBEHHBIC MacmiTaObl. Jlaxe
€ClIM 3TO MUTpanusi Ha HEOOJbIIME PACCTOSHHUS, OHA MPUBOJUT HE TOJBKO K H3MEHEHUSIM
YHCIIEHHOCTH JIOKAJThbHOW MOMYJISIIUU, HO M K OOMEHY TeHEeTHYEeCKOU HH(pOopMAaIe U N3MEHEHUSIM
TeHETUYECKOM CTPYKTYpPBHI OMYJISALINH.

Tonpko B mocneaHee BpeMsi HA OCHOBE COBPEMEHHON KOMITBIOTEPHOW TEXHUKH Hadaiu
MOSIBJISITHCSL MOJIENIM, YYUTHIBAIOIIME KU3Hb TOMYJSALMUUA B MPOCTpaHCTBE. Takas Mojeib Obuia
cocTaBlieHa i XJIONMKOBOM coBku Helicovepa armigera (Hubner) u Gmuskoro k Heil Bujaa
H.punctigera Wallengren. (M.L.Dillon, G.P.Fitt, 1991).06&ru Buga SBISIOTCS BPEIUTEIAMH
XJIOIYaTHUKA B ABCTpaJInu.

OCHOBHBIM OTIMYHMEM 3TOM MOJENU SIBISETCS BBEACHHAas B KOMIIBIOTEp KapTa MECTHOCTH,
pasJenieHHass Ha OTHOCHTEIBHO HEOONBIINE SYCHKU, XapaKTEePHU3YIOIMIUECs CBOMM PaCTHTEIbHBIM
MMOKPOBOM U MOYBEHHO—KJIMMATUYECKUMHU YCIOBUSMU. B KOMIIbIOTEp BBOJUTCS OTIENBHO IS
KKJOT0 TaKOTo y4acTka MH(OpMANUS O COCTOSHHUU U (a3e pa3BUTHS OCHOBHOT'O PACTCHHS, O
YHCJIEHHOCTH M Pa3BUTHM 3THUX COBOK M METEOPOJOTHYecKHe YCJIOBHUsS. B Monenb BKIIOUEHBI
UMUTAIUS Pa3BUTUS SUI, TYCEHUI] M KYKOJIOK, MHUIPAallMd HMMaro B 3aBHCUMOCTH OT WUX
(bU3HOIOrMYECKOr0 COCTOSIHUS, TEMIIEpaTyphl, HAIIPABJICHUSI U CKOPOCTU BETPA, a TAK)KE OTKIIAIKU
SIUI] B 3aBUCUMOCTH OT TPUBJICKATEILHOCTH PACTEHWUH NaHHOTO BUJA W HA JAHHOW CTaguH WX
pa3BUTHS.

Mopnenu IUHAMUKHA YHCIEHHOCTH BXONAT KaK BakKHAs YacTh B KOMMEPYECKHE MOICIH
passutus arporieHosa (P.M.lves, A.B.Hearn, 1987 akue momenu oObeIUHSIOT KaK CyOMOIen
UMUTAIIO0 PAa3BUTHUSL CEIIbCKOXO3SHCTBEHHOTO PACTCHUS W MOJETH JUHAMUKH YHUCJICHHOCTH
HambOojee BaxHbIX BpenutTenei. [loMuMO 3THX JaHHBIX B KOMIIBIOTED PETYISIPHO BBOAUTCSA
MeTeposiornueckas nahopmanus. Moens 1aeT HHPOPMAIUIO O MPOTHOZUPYEMOM ypoKae, a TaKxKe
PEKOMEH/IAlMH O MOJIMBE MOJIel U 00pabOTKe X XMMHUYECKUMHU CPEACTBAMHU 3alIUThI pacTeHUi (Ha
OCHOBE MOPOTOB BPEIOHOCHOCTH). HaM HEM3BECTHBI MOJIEIH, KOTOPhIC JaBaJid Obl PEKOMEHIAIUN
10 COXPaHEHUIO MOJIE3HBIX HACEKOMBIX Ha TOJIE WJIM MPUMEHEHHUIO IPYTUX OMOJIOTHYECKUX CPENICTB
3allUTHl PACTCHUM.
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anawzenue nonyaayuamu

OpHa 13 OCHOBHBIX MPAKTUYECKUX 3a/1a4 COBPEMEHHON HKOJIOTMH HACEKOMBIX — pa3pabdoTka
TAaKOM CHCTEMBI 3allUTHl pacTeHU#, KoTopass Obla Obl OCHOBaHA HA IOCTOSIHHOM KOHTpOJIE H
KOPPEKTHUPOBKE SIBJICHHW, @ HE TOJHKO HA CPOYHBIX, 'TIOXKAPHBIX MEPONPHUITHSIX TPHU BBIXOJE
CHCTEMBl 32 YCTAHOBJICHHBIE paMKW. DJTa CHCTeMa JO0JDKHA BKIIOYaTh B ce0s KaK IOCTOSIHHOE
(GhopMHpOBaHUE KETAEMOr0 arpoleHo3a C MOMOIIbIO arpOTEXHUYECKUX MEPOIPUITHH, HalpuMep,
MOJICeBA HEKTApOHOCHBIX PACTEHHUH, NPUBJICKAIOIIMX MHOTHX Tapa3uToB, TaK U TPsSMOE
PEryJIUpOBaHKUE YUCICHHOCTH MPEXKIE BCETO C MOMOLIbI0 OMOMETOAa. DTO PEryIUPOBAHUE TOJIKHO
IIPOBOAMTHCS  3aJ0JIT0 A0 IPEBBIIIEHHUS YHCIEHHOCTHIO BHMJAa 3KOHOMHYECKOIO IOpora
BpPEIOHOCHOCTH. brarogaps TakoMy BMeIIaTENbCTBY YPOBEHb UHCICHHOCTHU MOMYJISIIUN OCTaHEeTCs
Ha OTHOCHUTEJIBHO HM3KOM YPOBHE M HE NPOU3OUIET €€ "YCKOJb3aHUA OT IpPecca €CTECTBEHHBIX
Bparos.

Jns co3paHus MakCHMMalbHO YCTOMYMBOW MOIYJISLMM KEJATEIbHO 3HATh, HACKOJIBKO OHA
CIoco0OHa COXPaHATh CBOW CpeiHuil ypoBeHb (0yhepHOCTh) M aMIUTUTYAY KOJeOaHHi OKOJIO 3TOro
ypoBHs (romeocta3) (A. A. Illapos, 1985)mo otHomeHuto k BHemHeMy (aktopy. OTMETUM, YTO
3/1eCh peyb UAET O TaK Ha3bIBa€MbIX HE3aBUCUMBIX IO OTHOLICHHUIO K JaHHOW cucTeme (akTopax.
Bcerna HeszaBucumoil Oyzper, Hampumep, Temreparypa. B ciydae BhIlTycka HCKYCCTBEHHO
pa3BeIeHHBIX HACEKOMBIX UX YMCICHHOCTh TOXKE MOKHO CUMTATh HE3aBUCHMOI BEIMYMHOM.

[Tpumenstomuecss B HacTOsIee BpPeMs WHTETPUPOBAHHBIC CHCTEMBl 3alIUTHl PACTCHUN —
BaYKHBIN LIar BIepe/ [0 CPaBHEHHUIO C BAPBAPCKUM UCIOJIb30BaHUEM NECTUIIMI0B, UMEBILIUM MECTO
panee. Ilpu Takoi cucreMe 3alIUTBl PACTEHMH pelIeHHe 00 HCIONb30BAaHUM TOTO MM HMHOTO
MeTo/la OOpbOBbl MPUHHMMAETCS HA OCHOBE COIOCTAaBJICHUS PE3YyJIbTaTOB y4yeTa YHMCICHHOCTU C
MOpOraMH SKOHOMHUYECKOW BPEIOHOCHOCTH. EcTeCTBEHHO, UTO OkMaaemas npubaBKa K ypokaio B
JeHbIax JOJDKHA OBITh 3aBEJAOMO BBINIE CTOMMOCTH MPUMEHEHHBIX CPEACTB 3alIUTHI pacTeHuil. B
cllyyae e NMPUMEHEHHUS] XUMHUYECKOTO METO/1a BEIMYHHY MPHOBLUTH CIEIyeT TaKKe COMOCTaBUTH C
yOBITKaMH, CBSI3AHHBIMH C 3arpsi3HEHHUEM CpeJibl, 3a00JIeBaHUSMH U THOETHIO0 JOMAIIHUX U JUKUX
KUBOTHBIX, 3200JICBAaHUAMHU JIIOJCH.

B psine ciydaeB Bompoc O MPUMEHEHUHM WHCEKTHIMIOB MEPEXOIUT U3 SKOHOMUYECKOW B
COLIMANIbHYIO cepy. DTO OYEBUHO B TOM Ciy4yae, €CJIM MHCEKTHIIN], HaKaIJINBasCh, HAPUMED, B
BOJI€, BBI3BIBAET TsDKEJIbIe 3a00J€BAaHUS U CMEPTh JIIOJEH, MPUBOAUT K POXKICHHUIO Ne(EeKTUBHBIX
nered unau  BeIKMAbILAM. COBEPLUIEHHO OYEBHUJHO, 4YTO PYKOBOJAWUTEIM XO3SMCTB, TIA€
HE0OOCHOBAHHO MPUMEHSIOTCS TaKUE WHCEKTUIUABI B OOJBIINX MaciiTadbax, JOHKHBI HECTH 3a 3TO
YTOJIOBHYIO OTBETCTBEHHOCTb.

WuTerpupoBanHas cucTemMa 3allUThl PaCTeHUM, KaK MPaBHIIO, MPEIyCMaTpPUBAeT YMEPEHHOE
MCTOJIb30BAHNE XMMUYECKUX MECTULUAOB WJIH, YTO Jy4llle, MUKPOOHMOMETO/a, MIPHU MPEBBILICHUN
YHCJIEHHOCTH TIOPOTOB BPEAOHOCHOCTU. EcTecTBEHHO, UYTO Ha TakOM BBICOKOM YPOBHE
YHUCJICHHOCTH TOJIbKO TaKUE PAJUKAIbHBIE CIIOCOOBI 3aIMTHI PACTEHUH MOTYT JaTh OLIYTUMBIN
a¢dexr. Mbl OoTMEUanu BbIIIE, YTO MApPa3UThl W XHUIIHUKKA Kak (akTop oOJagaroT BBICOKOM
MHEPIUOHHOCTBIO, a HE3HAYUTEIbHOE CHUKCHNE YUCICHHOCTH, BBI3BAHHOE UMM, CIIOCOOHO B psijie
ClIy4aeB JJake MPOJUIUTh BCIIBIIIKY MAaCCOBOTO Pa3MHOKEHHUS BPEAUTEIIS.

BbImyck MCKYCCTBEHHO pa3BEACHHBIX HHTOMO(AroB — 3TO "TOHKOE" CpelCTBO, CHOCOOHOE
MPEeOTBPATUTh BCHBIIIKY MAacCOBOTO Ppa3MHOXKEHHsS BpEOUTENs B caMOM €€ Hayaie, Korjaa
YUCJIEHHOCTh BPEIUTENS €€ HU3KA, HO YK€ HAUYMHAET YXOAWUTb OT KOHTPOJS E€CTECTBEHHBIX
XUITHUKOB M Tapa3uToB. B 93Tol cuTyaruu He TpeOyeTcs "HABOJHEHHS TOJS WM Jieca
pa3BeIecHHBIMU Ha OMo¢abpuke mapa3uTaMH M XUIIHUKAMH, TIO3TOMY CTOMMOCTb PEryIUpOBaHHS
HE MOXeT ObITh BbICOKOM. Kpome Toro, morpeOyroTcst ycuius Il MaKCUMaJIbHOTO COXPaHEHUS
NpUPOJHBIX 3HTOMOdaroB. Takas sSKolOrMYecKas 3alluTa pPAacTeHUH OyAeT OCHOBaHa HE Ha
SKOHOMHUYECKUX MOPOrax BpPEIOHOCHOCTH, @ MMETh CBOEH OCHOBHOM CTPATErMYECKOM 3aaayeid
COXpaHEHHE EeCTECTBEHHOW YCTOWYMBOCTH arporeHo3a. [Ipm 3ToM riaBHBIE 3aTpaThl OYyAyT
HaIpaBJIeHbl HA MOHUTOPHUHT ¥ 00pabOTKY JAaHHBIX. XUMUYECKHUE K€ CPEJCTBA 3aIIUTHI PACTCHHMA
KaK HapylIlalolfe eCTeCTBEHHOE paBHOBECHE arpOIeH03a JI0JKHBI ObITh UCKIIIOUCHBI.

Takum oOpazoMm, B OmmkaliieM OyIyIIeM 3KOJOTHYECKHE CHCTEMbl 3alllUThl PAaCTECHUH
IPUIYT HA CMEHY HHTETPUPOBAHHBIM. DTU CUCTEMBI Oy1yT HCTHHHBIM YIIPaBICHUEM OHOLIEHO30M.
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I'TABA 4. HACEKOMBIE B O KOCUCTEMAX

Bce jxuBble OpraHu3Mbl HaXOJAATCS B IOCTOSSHHOM B3aMMOJACWUCTBUH JPYr C APYTOM U C
HEXHUBOH (KOCHOM) cpemoit. Ha kakaoM ydacTke MPOCTpaHCTBA CKJIaAbIBACTCS OOjiee MM MCHEe
YCTOMUMBBIA KOMILJIEKC OpPraHM3MOB U CTAOMIBHBIA KpPYrOBOPOT BEIIECTB MEXAY XHUBOW H
HE)KHUBOHM Cpefoi. DTOT KPyroBOPOT OCHOBAH Ha MPHUTOKE YHEPIHU M3BHE (CONHECYHON DHEPIHUH).
Taxum 00pa3oM, OpraHu3MBbl 1 OKPYKaIoIasi UX cpesia 00pazyroT SKOCHCTEMBI.

Bo3moxHO mozpazaenenrne 3KOCUCTeM JM00 MO 3aHMMAaeMOMY MMM MPOCTPAHCTBY, JHOO0 MO
CTPYKTYpE CBsI3€il MEXIy OopraHu3Mamu. B mpuHIuUIE, 3TU MOJApa3/eiCHUs MEPEeXOlsiT OJHO B
IpyToe.

B 3aBHCMMOCTH OT BEIMYMHBI OXBATHIBAEMOI'O IMPOCTPAHCTBA SKOCHCTEMBI MOT'YT OBITH
pPa3IMYHBIX PpAHTOB, IMPUYEM 3KOCHCTEeMa OOJBLIEr0 paHra MpeicTaBiIseT co00l KOMIUIEKC
HKOCHUCTEM 00Jiee HU3LINX PAHTOB.

Breictuii  panr skocuctembl — Oumocdepa. Jlamee 1o paHry CIEIyIOT SKOCHCTEMBI
nangmadrHeix 30H (YepHoB, 1975: Tynapa, Taiira, cremb), MaTepUKOB M OCTpoBOB. Hamboiee
4acTO paccMaTpUBAETCS HSKOCUCTEMa OJHOTO U3 HM3IIMX PAHTOB, CKJIAJAbIBAIOLIAsCS Ha
OTIpeIeIIEHHONW 0OBIYHO OTHOCUTENHHO HEOOIBIIONW TEPPUTOPUH ¢ OoJiee MM MEHEe OJHOPOIHBIMU
MOYBEHHBIMH M KJIMMAaTUYECKUMHU YCIOBUSMH M oONajaromas OonpeAeeHHbIM PacTUTEIbHBIM
cooOrmiecTBoM (HampuMmep, 0COKOBOE 0OJI0TO, COCHOBBIN Jiec, SIOJOHEBBIN cajl, MIICHUYHOE TOJIE).
Takass TeppuUTOpUS HOCUT Ha3BaHHe Ouomon, BCe YTO Ha HeW OOMTaeT M pacTeT Ha3bIBAIOT
OMOLIEHO30M, a B IIEJIOM Takas IKOCHUCTEMa OOBIYHO MMEHYETCSl Ouoceoyero3om (CTporo roBops,
MOHATHE "PKOCUCTEMA" HECKOJIPKO IHMpe, TaK KaK BKJIIOYAET B ce0s HE TOJBbKO BHYTPEHHHUE, HO U
BHEIIIHUE B3aUMOJICHCTBUS O0UTaTeNel OnoTomna).

Hacenenune kakoro—mm0o BHAa JKUBOTHBIX B IIpelenax OMOTONa paccMaTpUBaeTCs Kak
TTOTTYJISIITHS.

BbuorieHo3 — 3T0 ClI0XHas CHCTeMa, COCTOSINAsl M3 MPOIYICHTOB (PACTCHUH) WM IPYTHX
MCTOYHMKOB OPraHMYECKOro BellecTBa (Hampumep, KyuykKd HaBo3a), KOHCYMEHTOB (purodaroB u
XMIHUKOB) W PeayleHTOB. [103TOMy HEIOMyCTHMBI TaKWe TEPMHUHBI KaK "dHTOMOICHO3" WIIH
"¢puroneno3” (K.B. Apuonbau, JI.B. Apuonsau, 1963).MoxHO, 0JJHaAKO, TOBOPUTH O KOMILIEKCAX
HACEKOMBIX, BXO/SIIUX B TOT WJIM MHON OMOIIEHO3, UJIN O HACEJICHUH.

WNHorma  uwcmonb3yeTcs  Takke  IMPOCTPAHCTBEHHOE  BEPTHUKAIbHOE  IOJpa3/clieHHe
OuoreoreHo3a Ha Apychl. Tak, MOXHO TOBOPHUTbH, HampuUMep, O MOYBEHHOM SIPyCce WU O TOJore
neca. 3/1ech OEHCTBUTENBHO OOPa3ylOTCsl 0cOOble KOMIUIEKCHI BHJIOB, TECHO CBSI3aHHBIE JPYT C
IPYToM.

MuKpoydyacTky, OTIMYAIOIIUECs OCOOBIMH YCIOBHSMH OT Bcero Ouoromna (OBEPXHOCTH
JMCTa WM CTBOJA, NICHb, TPYI JKUBOTHOTO, IJIOAOBOE TEJIO Tprba) HA3BIBAIOT MUKPOOUOMONAMU.
CoOOTBETCTBEHHO, BECh KOMIUIEKC PpacTeHHH, I'puOOB, KMBOTHBIX, 3aCENIIOIMIUX MHKPOOHOTOII,
MOYKET OBITh Ha3BaH MUKPOOUOYEHO30M.

OueHp ONM3KO K TMPEOBIIYIIEMY pa3[elieHHe HAaceKOMBIX Ha KOMIUIEKCHI M0 HUX
mecroobuTanuto. Tak, B MmoHorpaduu B.I'.Karumna (1981)paccmoTpeHnsl, HanpuMmep, KOMIUICKCHI
HAaCEKOMBIX U JIPYyIHMX UJICHHCTOHOTHMX B JPEBECHHE JEPEBHEB, B Tajulax, LBETKaxX, IUIOJAX H
ceMeHax.

Cpenu sKOCHCTEM, paccCMaTpUBAEMbIX B IUIaHE B3aWMOCBSI3EH MEXIY *UBBIMH OOBEKTaMHU,
BBIJICNIAIOT KOHcopyuu. B mpenenax KOHCOPIMU BCE OPraHU3MbI YETKO OOBEIUHEHBI MEXIy COOOH
TpopudecKuMH CBsI3AMH. OOTOHSIONIMI IEHTP KOHCOPUHMHU OOBIYHO — CBOOOJHO J>KHUBYIIEE
aBTOTpO(HOE pacTeHHe, SBISAIOUICeCSs MCTOYHHUKOM OPraHMYECKOrO BEIECTBA JUIsl BCEX MPOYHMX
OpraHu3MoB, OT ¢uUTO(aroB M 10 CBEPXNApa3UTOB. B KOHCOPLHIO BXOAST TaKKe OpPraHU3MBI,
UCTOJB3YIOIIee 3TO pacTeHHWE B KadecTBE YKpBITUSA. VHOrna B KauecTBe IEHTpa KOHCOPLMHU
npunumaroT kuBotHoe (B.H.bexknmemmmieB, 1970) co Bcem crnenuuyeckuM KOMILICKCOM
YJICHUCTOHOTUX M APYruX opraHu3MoB. KoHcopuuu OOBIYHO CKIJIQABIBAIOTCS W3 0OJee TECHBIX
IPYNIHPOBOK, BO3HUKAIOUIUX, HApUMEp, Ha rpuOe—TpyTOBUKE, PACTYIIEM Ha CTBOJIE JepeBa, B
rajyax, Ha COKE, BBITCKAIOIIEM W3 MOBPEKIACHHOTO CTBOJIA, M, HAKOHEI], Ha Pa3UYHBIX YaCTIX
pacteHusi. MOXKHO TakKe TOBOPUTH O KOHCOPLMSIX Ha OTMEPIUIMX THUIOIIMX JIEPEBbsX, a TAaKXKe Ha
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Tpymax >»KHWBOTHBIX M WX JKCKPEMEHTaX, Ha IUIOMOBBIX Tenax rpuboB. Takue TrpymmUpOBKH
OTHOBPEMEHHO HMEIOT YETKO BBIPAKECHHBIE IPOCTPAHCTBEHHBIE TIPAHUIBI M COBIAJAIOT C
MUKPOOUOIICHO3aMH.

B »skonornm ucnonb3yeTcs TAaKKE MPEACTABICHUE O JCUSHEHHOU cucmeme HNONYIayul,
LEHTPOM KOTOPOTO SIBIISICTCS MOMYJISIIUA U3ydaeMoro Bujaa. JKU3HEHHas: cucTeMa BKIIIOYaeT B ce0s
BCE BHJIbl OPTraHMU3MOB, C KOTOPBIMH M3Yy4aeMbIi BHJ BCTYIIA€T B TOT WJIM MHOW KOHTAKT, a TAKXKeE
abuotuveckre (PaKTOPhI, BIHUSIONINE HA )KU3Hb TOMYISIUH.

WNuornpa paccmaTpuBalOTCsl TakkKe TaK  Ha3bIBaeMble  KOAOAnmugHvle  KOMNJIEKCbl
(.M. Anycckmit, 1981), mog KOTOPBHIMH MOHUMAIOT COBOKYITHOCTH MOIYJISIIUN pPa3HBIX BHIOB,
BXOJAIIMX B OJUH OHOTEOlIEHO3 U CBSI3aHHBIX KOHKYPEHTHBIMH WM MYTYaJUCTHUYECKUMHU
oTHOwmEeHUAMHU. ['.M.J/[;TyCCKMil ONMCHIBAET KOAJANTHUBHBIE KOMIUIEKCHI HAa IPUMEPE MYpPaBbEB
MyCTBIHY, pacCMaTpUBas X Kak HaOOPHI ONpeAeNeHHBIX )KU3HEHHBIX (HOpM.

B Hacrosei rmaBe Mbl yAeTUM OCHOBHOE BHHUMaHHE OMOTEOIIEH03aM, a TaK)Ke KOHCOPIUSIM
U pOJIM B HUX HAaceKOoMbIX. Hacekomple MOTYT BBICTYINaTh Kak ¢urodaru, 3oo0haru u canpodaru.
[Tpu u3yyeHnH posy HACEKOMBIX B JIFOOOM OHMOT€OIeHO3€ HAaYMHAIOT C ONPENEICHUsI HX BHIOBOTO
COCTaBa, a 3aTeM YCTAaHABJIMBAIOT MOJOKEHUE JaHHBIX HACEKOMBIX B CHCTEME OMOreoleH03a U UX
B3aMMOCBSI3U C JIPYTUMH BHUJIaMHU. BO3MOXHBI TakKe TpPU KOJIMYECTBEHHbIE XapPaKTEPUCTUKHU
JAHHOTO BHUJIA. YMUCIICHHOCTh (MJIOTHOCTh MOMYJISIIIMHK), OMOMacca U TOTOK SHEPTUH, MPOXOIAIIUI
gepes 0co0eil TaHHOTO BHIA.

1. IBYYEHHUE BUJIOBOTI'O COCTABA

Crnenyer pasnuuarh (AyHUCTHUYECKHE U JIEMIKOJOIMYECKHE AaCIeKThl HCCIIEIOBAaHHM.
dayHuCTHKa H3y4aeT reorpauueckoe pacrpeiiesieHue BHUIOB WIM JPYIHMX CHCTEMaTHYEeCKHX
SIUHHMII, a JEMIKOJIOTUsl — reorpaduyeckoe pacmpezeneHne cooduecTs (3kocuctem). B mepBom
cllydae Mbl BIIpaBe TOBOPUTH O (hayHe, a BO BTOPOM — O JHCU80OMHOM HaceneHuu. BuioBoil coctaB —
Ba)KHEHIas xapakrepuctuka xxuBoTHoro Hacenenus (FO.U. Uepuos, 1984).MccnenoBanue moooit
HKOCHCTEMBbI HAUMHAETCSl C YCTAHOBJIEHHS CHUCTEMATHYECKON MPUHAJJICKHOCTH BXOJAIIUX B HEe
KUBOTHBIX, T.€. COCTaBJICHHUS CIHUCKAa BUJOB WIH 00Jee KPYMHBIX CHUCTEMATUYCCKUX EIMHHII.
OueBunHO, uTO Haubosnee HHPOPMATUBHBIA MaTepuag MOKHO IOJYYUTh MPH YCTAHOBJICHUU
TOYHOTO BHMJOBOro coctaBa. OJHAKO Ha MPAKTUKE M3-3a TEXHUYECKHX NPUYMH U OOJBIIOH
TPYJOEMKOCTH OIpeAeNeHUs] OTIENbHBIX TPYNN HMHOTJA OrPAaHUYMBAIOTCS OINpPEACICHUEM [0
CEMENCTBA WIIM 1aKE OTPsA.

XoTs 3KojOorus OJIM3KUX BHUAOB, OOMTAIOIIMX BMECTE€ B OJJHOM U TOM e OMOTOIE, BCerjaa
pazmuuna (npasuno I.®.Iay3e), MO OTHOIICHHIO K KAaKOMY-TO OTIEIBHO B3STOMY (DakTOpy HX
peakuus MoOXXeT ObITh oaHO3HayHOW. Ecnm peaknuss Ha (GakTop MPOSABISETCS y TPYIIBI HE
pa3nuyaeMbIX HaMH BHUOB, MPUHAICKAINUX K OJHOMY 00Jice BBICOKOMY TaKCOHY (CyMMapHBIH
y4eT), 3TO 03HAYaeT, YTO JUOO BCE BHJIBI MPOSIBISIOT OJWHAKOBYIO PEAKIUIO, OO e MPOsBIISIET
TOJILKO MAacCOBBIM (MM MaccoBble) BHI. Ecium e peakius IpU aHaIu3e CyMMapHOTO
oOcieoBaHUsl OTCYTCTBYET, TO €€ MJIM BOOOIIEe HET Yy MpeACTaBUTENe 3TON Ipynibl BUIOB, WU
OHA MPOSIBISIETCS B PA3HBIX HAMPABIICHUSAX Yy HECKOJIBKUX MAaCCOBBIX BUJIOB M, TAKUM 00pa3oM, Ipu
CYMMapHOM aHaJIn3€e HUBEIUPYETCS.

BuoBoii coctaB MOXKeT OBITh U3yUYEH B Ipeeax IKOCUCTEMBI J1I000ro panra. OnHako 37ech
BCEr/ia ClIeJlyeT YUUThIBaTh, UTO (hayHa Ka)J0ro peruoHa MOMUMO YHCTO 3KOJOTHYECKUX MPUYHH,
orpenensercss UcTopuei ee renesuca. s QayHbl pernoHa 3To MOXeT OBITb HMCTOPUS Ha
MPOTSHKEHUH TEOJIOrMUecKux mnepuofoB. Ho maxke B OMoTOmax mpu HUX CMEHE TOXE IUTEIHHO
coxpaHsieTrcs oTnevyaTtok npexHeil ¢aynsl. Tak, npu opranuzanuu boranudeckoro caga MI'Y Ha
MecTe OBIBHIMX KOJXO3HBIX IMOJIEH MOJIEBble BUABI HACEKOMBIX COXpaHsuch Tam Oonee 10 rer,
HECMOTPS Ha CMBIKaHUE JIPEBECHOM U KYCTaPHUKOBOM PacTUTENLHOCTH.

Hukorna HeT rapanTuu, 4TO BBISIBICH MOJHBINA BUOBON COCTaB B MpeleiaxX JaHHOTO TaKCOHA
Ha JAHHOH TEPPUTOPHUHU, HE TOJIBKO B CHIIYy HEM30EXKHBIX INPOIYCKOB, HO TaKXe H3-3a MOTOKA
MOCTOSIHHO TIpuObIBatomux wMurpantoB. Hampumep, B Kazaxcrane Obl1 OTMEUeH 3aHOC
MUTPUPYIOIIUMHU TMTHIIAMA MYX—KPOBOCOCOK W3 OYE€Hb OTHAJCHHBIX TPOMUYECKUX pPalOHOB
(T.H.docxkanos, 1982).Koneuno, uemM 60sblie IPUMEHEHO Pa3HBIX METOIOB COOpa M YeM J0JIbIIe
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MIPOBOJIMIIOCH MCCIIEI0BAHNE, TEM 00Jiee BEpOSATHO, YTO BHIOBOM COCTaB MPAaKTUUYECKU HcUepnaH. B
ciydae cOOpOB HACEKOMBIX C IOMOINBIO MPOO YETKO BBIABIAETCS OBICTPOE MCUEPIIaHUE BHUIOBOTO
COCTaBa C BBIXOJIOM rpaduka 3aBUCHMOCTH YHCJIa BHJIOB OT KOJHMYECTBA MPOO K aCHUMIITOTE YK€
yepe3 15-20mpo0.

KonnyectBo BuOB B OMOLIEHO3aX OOBIYHO BO3PACTAET MpPH MPOJBHIKEHUHU C CEBEpa Ha IOT.
OnHako 3TO MpaBWIO JAJIEKO HEe abcooTHO. KoiudyecTBO BHIOB HACEKOMBIX, HMO—BHIMMOMY,
OTIpeJIeNIAETCs] KaK CYpOBOCTBIO YCIOBUH, TaK M CTETIEHBIO pa3HOOOpa3usl pacTUTENLHOTO TTOKPOBA.
Tak, B MyCTBIHAX KOJIMYECTBO BHIOB MOXKET OBITH MEHBIIIE, UM B 00JIee CEBEPHBIX M YBIAKHEHHBIX
paifoHax ¢ 6oraroif u pazHoodpazHoi (iopoit. Kpome TOro, Komm4ecTBo BHIOB 3aBUCHT OT CTAUH
CYKIIECCHH, T.€. 3Tara pa3BuTHs OnoneHo3a. OHO, KaK MPaBUJIO, MO B HAPYLIICHHBIX MO0 KaKHM—
1100 nMpuYuHaM OMOIIEHO3aX, HAXOIAIMXCS Ha paHHUX CTaIUsX CBOETO Pa3BHUTHSI.

ITpn oOcieoBaHNM HECKONBKHUX IKOCHCTEM OJHOTO DPaHra, Kak W NpH H3y4eHUH (ayHbI
HECKOJIbKUX T'eorpauuecKuX PeruoHOB, BO3HUKAET HEOOXOJMMOCTh CPABHUTh UX APYT C APYTOM.
D70 nenaeTcs ¢ HOMOUIBIO BEIYUCIICHNUS CIETYIOMNX KO3 PUITHEHTOB!

C
ko3 unmenra XKakkapa K = ———
G pu p T
kod(durmenta Cepencena K = ﬁ
p A+B’

rae A —4uciao BUIOB JaHHOW CUCTEMATHYECKOM KaTEropvu B OJIHOW TPYHITUPOBKE, B —TO ke
B Apyroi, a C — 4uCIO BUAOB, OOMMX s OOEUX TPYNIHPOBOK. B HcclemoBaHUSAX YaCTO
CPaBHUBAIOT TPYIIUPOBKHU MOMAPHO C MOMOIIBI0 00oux kodddurmenton. Koaddurmument XKakkapa,
B INpuHLUIE, Oojiee CTPOr W NPOMOpLUUOHANEH, a KodpduuueHt CepeHceHa MMeeT OOJIbLIYIO
"paspemaromyro Cuily' NpH HU3KUX BEJIMYMHAX cXoAcTBAa. Ha mpakTuke 3TH KOADPHUITUEHTHI
MOTIAPHOTO CXOJICTBA TPEACTABIISIOT B BUJE TAOIHIIBI CIIOPTUBHBIX COPEBHOBAHUH, IJI€ MOMAPHO
BCTPEUAIOTCA pa3Hble KOMaH/bI, NMPUYEM BEPXHIOIO MPABYIO IOJOBHHY 3alOJHSAIOT HHACKCOM
JKakkapa, a HIDKHIOIO JIeBYIO — uHIeKkcoM CepeHceHa.

Croucok BHUIIOB JAaJ€KO HE SBJISIETCA HMCYEPIBIBAIONIEH XapaKTEPUCTUKON SKOCUCTEMbl. B
npenenaax ABYX OHOTOIMOB MOTYT CYIIECTBOBATh OJHHM W T€ K€ BHJBI, HO COOTHOIICHHE UX
YUCJICHHOCTEH MOXET OBITh pa3audHbiM. O YHCICHHOCTH KaK BaKHEHIEH XapaKTepUCTHUKE
MOMYJISIIIAH MBI YK€ TOBOPHIIH BBIIIIE.

HamoMuuM, 9TO caMblii TIPOCTON CHOCOO OPHUEHTHPOBOYHO OILICHHTHh UYUCICHHOCTH, — 3TO
OTIPEICTIUTh 8CMpeuaemMochiv, T.e. IPOIEHT MPo0 B KOTOPHIX BCTPEUYCH NAaHHBIM BHUJ, HE3aBHCHMO
OT KOJIMYeCTBa 0cobOeil B mpode. OTMETHM, 4TO HanbOJee TOUYHYIO OIEHKY 3TOT IMOKa3aTelb JaeT
IpU CIy4allHOM pa3MeIleHUH Ha MECTHOCTH 0CcO0ei MM MX HEeOONBIINX, 10 CPABHEHUIO ¢ IPOOOii,
ckoruieHui. [Ipu arpernpoBaHHOM pa3MeIleHUH TOYHOCTh ATOTO MOKA3aTeNsl CHUXKACTCS.

[TporieHT IPo6 ¢ JaHHBIM BHJIOM MMEET CMBICI OMPEIEIATh JHIIb B TOM Cllydae, KOTJa Bce
poObl IPUMEPHO PaBHBI MO OXBaThIBaeMOM miiomany. Ha nmpakTuke e 4acTo NPUXOAUTCS UMETh
JIeNI0 CO MHOTUMHU cOOpaMu pa3HBIX aBTOPOB, OOBIYHO HEPABHOIICHHBIMH KaK 10 00bEeMY, TaK H IO
cTiito coopa matepuana. OHaKO Jaxe U3 TaKuX JaHHBIX MOKHO BBIHECTH OOIllee MpeCTaBICHNE
O PEAKOCTH TE€X WM WHBIX BUIOB, ONPEIENsisi KOJIUYECTBO O0COOEH MHTEPECYIOIINX HAC BHIIOB BO
Bcex coopax (/1.B. [Tandumos, 1976).

[Tpennonoxum, uto umeercs Bcero 20 HepaBHOIIGHHBIX COOpPOB ¢ OAHOI TeppuTopun. OauH
BHJI, KOTOPBIA MBI CUYUTAEM PeAKuM, npezacTaBieH 50 sxzemmuisipamMu B oMHOM cOope. [pyroit ke
BUJl HACUUTBIBAET B Tpex cOopax Mo 5 »K3eMIuisipoB, a B octanbHbix — mo 10. Munmekc
BCTPEUAEMOCTH PaBEH:

1=>"nN,,
rae N, —aucno ocobeil B coope, a N ; —uucio cOopos, T1e uMeeTcs N; IK3EMILIIPOB.

Torma nis nepsoro Buna unaekc pasex | = 50x 1 = 50,a qist BTOporo:

=5x 3+ 10x 17=185

[TomuepkHeM, OIHAKO, YTO AOCOJIIOTHO HEAOMYCTHMO CpaBHHBATh (hayHbl KaKUX—IHOO
reorpadiYeCKUX pailOHOB MO OJHOKPATHBIM cOOpaM, CKOJIb Obl OHM He ObuTH OOMIBHBI. B camom
7ieNie, COOTHOILICHME YHUCIECHHOCTeH BHJIOB MEHSETCS OT Ce30Ha K CEe30HYy, IpU OSTOM
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(beHoIornuecKre COOBITHSI MOTYT U3MEHSIThCS 110 JataM. Kpome Toro, COOTHOIICHUE YUCICHHOCTEH
pasHBIX BHJOB M3 TOAa B TOJ CYINIECTBEHHO MEHSETCS. TOJBKO MHOTOKpAaTHBIE COOPHI,
MIPOBE/ICHHBIC B PAa3HbIC CE30HBI M B Pa3HbIC T'OJIBI, NAIOT 00JIee I MEHEE TOUHOE MPECTABICHHUE O
(dayHe maHHOTO reorpaduuecKoro paioHa.

B orimume oT BCTPEUaeMOCTH, TUIOTHOCTH TMOMYJISINH, T.€. KOJHUYECTBO OCOOCH TaHHOTO
BUJa HAa CIUHMILY IUIOIIA/IW, SIBISETCS OOJiee YCTOWYMBBIM JKOJOTHUECKHUM TIOKa3aTejeM, B
MPUHIUIE, HE 3aBUCAIIMM OT Merojaa yuera. OUeBHIHO, YTO OHOIEHO3BI OTIMYAIOTCS JAPYT OT
Apyra He TOJBKO IO BHIOBOMY COCTaBY, HO W 1O TUIOTHOCTH TOMYJISIIIMA BXOJSIINX B HUX BHJIOB
(oOunuro). TlosTomy Oosiee MHPOPMATUBHOE MPEACTABICHUE O Pa3IUUUAX OHOIEHO30B MOXHO
MOJY4YHTh, UCTIONB3Ys Gopmyiy P. JI. Haymosa (1964):

K = zcmin
atb->c,.’
r7ie @ — CyMMapHasl TNIOTHOCTh MOMYJISAIUI BCEX BUIOB, OOHAPY)KEHHBIX B TIEPBOM OHoOIIeHO3€, b —
TO K€ JUIsl BTOPOro OWOIIEHO33, & ¢ — MUHHUMAJBHBIA MOKAa3aTelb IUIOTHOCTH TOMYJSIUN BUJA,
BCTPEYAIONIETOCS B 000MX OMOIIEHO3aX.

Yucao MaccoBBIX BUAOB B OHMOIICHO3€ HUKOTAAa HE ObIBAaeT OONbIIMM. B yCcTOMYMBBIX
OMoIIeHO3aX HAWOOJbBINEe KOJIMYECTBO BHJOB 00JIalaeT YMEPEHHOW 4YHMCIEHHOCThI0. OUYeHb IKe
peNKUX BHJOB, TMPEACTABICHHBIX B OOMMPHBIX cOOpax OAHOM—IABYMS OCOOsSMH, TOXeE
CpaBHUTEIbHO HeMHOro. [loaTomMy eciau Mbl Ha OCH aOCIUCC OTJIONKHM KOJMYECTBO MOWMAaHHBIX
oco0eif, BbIpaXeHHOE B Jjorapudmax, a Ha OCH OpJUHAT — KOJMYECTBO BHUJIOB, MPEICTABICHHOE
JaHHBIM YHUCIOM ocol0ell B cOopax, TO MOIy4YUM KOJIOKOJIOBUIHYIO KpPHUBYIO, CXOJHYIO C
KJIACCUYECKON KPUBOW HOPMAJIBHOTO pacrpeieicHus (JorapupMUUeCKU—HOPMAIBbHOE, WU JIOT-
HOpPMaJIbHOE pacrpejeiicHne). B ciyuae 3arpsi3HeHus OMOTONA WM JErpajallii COOOINECTBa IO
JIPYTUM MPUYMHAM YMEHBIIAETCS KaK YHCIEHHOCTh BCEX WJIM TMOYTH BCEX BHJIOB, TaK U oOIee
YHCIIO BUJOB W KpHUBas CABUTaeTcs Ha rpaduke BIIEBO, T.e. OKa3bIBaeTcsl OOJbIle BCETO BUOB,
MPEJCTABJICHHBIX MaJIbIM YHCIIOM ocolell (pacmpezencHue, OJU3KOE K TEOMETPUUICCKOMY HITH K
J0rapupMHUECKOMY PSIY).

B mocnennee Bpemsi oco0oe 3HAUYCHUE NPUIAIOT HHIEKCAM BHAOBOTO (IKOJIOTHYECKOIO)
pasHooOpaszust (D.Mborappan, 1992). Otu mnokazareiaw CKIAABIBAIOTCS M3 JBYX KOMIIOHCHTOB.
[1epBblif U3 HUX —3TO 8uUd0B0€e Hocamcmeo. ETo MOXKHO ONpeNeNuTh KaKk OTHOIIICHHE OOIIEro Yncia
BHJIOB K 0O0mmeMy 4mciy ocoOedi B mpobOax. Ha mpakThke 4acTo HMCHONB3YIOT APYrOodW HHIEKC
BUJIOBOTO OOTaTCTBa, MpeanokeHHblii P.Mapranedom:

_S-1
In N

rae S—u4uciio BeIBIEHHBIX BUI0B, a N —001iee 4mciio oco0ei Bcex BUIOB.

BTopoif KOMIIOHEHT — 3TO BBIPAaBHEHHOCTD paciipenenenust ocodeit mexxay Bugamu. F0.0nym
(1975) npuBOAUT CIEAYIONIMIA CXEMAaTHYECKAN mpuMep: ... IBE CHCTEMBI, KaKaas U3 KOTOPBIX
coctout u3 10Bua0B 1 1000c00€i, MOTYT UMETh COBEPIIIEHHO OJIMHAKOBBIC OTHOIICHUS (BUIOBOTO
OorarcTBa, KOTOPOE U B TOM, U B Apyrom ciaydae paBHo 9/100 B.Y.)..., HO coBepIIeHHO pa3HbIe
MOKa3aTeIN BBIPAaBHEHHOCTH B 3aBUCHUMOCTH OT pacmpeneneHuss 100 ocobert mexay 10 Bumamu.
Tak, B omHOM ciydae OdTO pacmpeaeileHne Moxer wumerh Bua: 91-1-1-1-1-1-1-1-1-1
(MuHMMaNbHasT BBIPAaBHEHHOCTB), B IpyroM ciydae — mo 10 ocoOeit Ha Buj (MakcHMaibHas
BBIPABHEHHOCTh). HekoTophle MHIECKCHI BUOBOTO Pa3HOOOpa3usl YUUTHIBAIOT 00a 3TH TapaMeTpa.
3n1ech MbI IPUBOANM (OPMYITY TOJIBKO OAHOTO, HanboJiee YacTo mpuMeHsieMoro uujekca [llennona
(3.Mbrappan,1992):

H= —zm [In &’

N N
rne H — BugoBoe pasHooOpasue B Outax, Ni — uncio ocobeit kaxaoro Buaa Bo Bcex mpobdax, N —
o0Iasi YMCICHHOCTh 0cO0el BceX BUAOB BO Bcex mpoOax. COOTHOIIEHWE YHCICHHOCTH JTaHHOTO
BUJa U cymmapHod umciaeHHoctd Bcex BumoB (N,/ N) HaseBawor xosgduyuenmom

Odomunanmuocmu nansoro suna. Muaexc lllennona o0p14HO MeHsieTcs B peaenax ot 1,510 3,5.
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Kak MBI yXe OTMEYanu BBIIIE, CO CHIDKEHHUEM BHJIOBOTO Pa3HOOOpA3Usi PE3KO MEHSETCS
BUJIOBasi CTPYKTypa cooOmiectBa. [Ipu 3ToM YacTo pe3ko MOBBIMAETCS OOWIME OTIEIbHBIX
HEMHOTOYHCIICHHBIX BUIOB (6uoyenomuueckuti 3axon Tumemana — A.Thieneman, 1925)erko
yOenuThCs YTO TaM, TJe MaKCHMaIbHO (IOPUCTHYECKOE OOraTCTBO, MHOTO BHJIOB C MaJIOH
IJIOTHOCTHIO MOMYJISIIUA U COBCEM OTCYTCTBYIOT MHOTOYHCIICHHBIE JOMUHUpPYIOIIHUE BUAbL. [
AQHTPOMNOTEHHBIX K€ JIaHAMAa(TOB TUMUYHO OOEIHEHHWE BUJOBOIO COCTaBa U MPOSBICHUE
OTJIETbHBIX PE3KO TOMUHHUPYIOIINX BUIOB.

WNunexcel BUIOBOTO pa3HOo0O0pa3usi MPUMEHSIOTCS JUIsi MOHUTOPUHTA OKPY>KaloIlel cpelibl, a
TaKkKe MPU BBIOOPE YYACTKOB IS CO3JIaHUS 3allOBEIHUKOB. [Ipm 3TOM mpenmonaraercs, 4To
BBICOKHE TOKa3aTeNIu pa3HO0Opasus CBUAETEILCTBYIOT O HAMMEHbBILIEM BO3JECHCTBUU HA MPUPOILY
aHTPOTNIOTEeHHOTO Tpecca. be3ycnoBHO, O0MbIIOE KOTUYECTBO Pa3HOOOPA3HBIX U B OINpPEACICHHON
CTETNIEHH B3aMMO3aMEUIAIONIMX JPYyr Jpyra OJJIEMEHTOB SBIISETCS XOPOIIMM IOKa3aTeleM
YCTOMUMBOCTH BCEH cUCTEMBI B 11e7IoM. [lo—BuanMoOMYy, oKa3zaTenu 3KOJI0OTHUECKOT0 pa3Hoo0pas3us
MOTJIM OBl TaKXX€ CIYXHUTh MEPOM €CTECTBEHHOM YCTOWYHMBOCTH arpolieH03a, MPEeMsITCTBYIOMICH
MaCCOBBIM Pa3MHOXEHUSM BpEIUTENCH.

2. BUOMACCA U IIOTOK SGHEPI'MH

Buomacca — 310 cymmapHasi Macca BCeX OPraHM3MOB JJAHHOTO TaKCOHA, BXOASAIIMX B JaHHYIO
skocuctemy. CremoBarenbHO, 4YTOOBI HEMOCPEACTBEHHO ONpEACTUTh OuoMaccy B Tpeaenax
ouoTorma, Hajo ObLTO OBl COOpaTh BCeX 0COOEH JAaHHOTO BHJa BO BCEM OMOTOIE M MX B3BECUTH. Kak
U B ClIydae ONpeAeTICHHUs YUCICHHOCTH, 3TO HEBO3MOXKHO. OTHAKO, 3HAsI YACICHHOCTh TTOMYIISIIAN
U CpEIHIOI Maccy ocoOM, MOXHO JIeTKO ONpelenuTh u Ouomaccy Bcedl mnomynsuuu. B
NpebIAYIIeM paszienie 00CYXIaloch TOMUHHUPOBAHHE TOTO WJIM MHOTO BHJA IO YUCICHHOCTH.
OnHako B XM3HM OHMOIICHO3a NPU OJMHAKOBOW YMCICHHOCTU KPYIHBIE OOBEKTHI MOTYT HMMETh
ropaszio OoJblliee 3HaUCHHE, YeM MEITKHUE.

B T0 ke BpeMs1, MenKue BHIBI B OMOIIEHO3€ OOBIYHO MPEICTaBICHBI OONBIINM KOJIUYECTBOM
ocobeit, uem kpymusie (npasunro M.C.Tunsaposa).

B3BemuBanue HACEKOMBIX ISl ONPEACTICHUS NX OMOMACChl OKa3bIBAETCS JOBOJIBHO CIOXKHOM
3amaueii. BpisgBisercsi, 4TO BeC OTOOpaHHBIX M3 MPOOBI HACEKOMBIX JOBOJILHO OBICTPO MajaeT
CHayaja 3a CYeT UCIapeHUs BJIard, OKa3aBIICHCS Ha MOKPOBaxX (OCOOCHHO IMOCIE MCIOJIb30BaHHMS
cniuprta, popMaTuHa U T.A. IS KOHCEPBUPOBAHUS MaTepHaja), a MOTOM B pe3yJabTaTe MCHAPCHHUS
BHYTPEHHEH JKUIKOCTH CKBO3b MOKPOBBL. OOBIYHO MpU HEpexoje OT OJHOrO THIA HCIAPEHUS K
ApyroMy HaONIONAeTCs HEKOTOpPOe 3aMeJICHHE WchapeHus. Bec B 3TOT MOMEHT W CUMTAeTCs
WCTHHHBIM TIOKa3zaresneM Ouomacchl HacekoMoro. OYeBHIHO, YTO 3TOT METOJ TpeOdyeT MHOro
BPEMEHU | TPY/A.

WHorna ucnosib3yloT B KayecTBE IOKa3aTeNss OMOMacchl CyXOil Bec HAaCEKOMBIX, HO 3TO
JOCTaTOYHO CIIOKHO B TIOJEBBIX YCIOBHsX. CojepikaHUe BOJBI B TeJe HACEKOMBIX MCHSETCS B
npenenax 40—-85%.0co6eHHO MHOTO BOABI B Tel€ JUYMHOK IBYKPBUIBIX. Kpome TOro, moxer
CYIIECTBEHHO MEHSTHCS BEC COJCPKHUMOTO KHUIIEYHHWKA, KOTOPBIA, HAlpUMeEp Y TYCCHHII,
coctasisieT 10 60%Beca Bcero Tena. Ilpu onpenenennn GuoMaccsl 0OBIYHO U3MEPSIOT Bec ocolei
Pa3HOro pa3MepHOro Kiacca (4acTo Ha pa3HbIX CTAAMAX PA3BUTHSA), a 3aTEM YMHOXKAIOT 3TOT BEC Ha
COOTBETCTBYIOIIEe KOMM4ecTBO. MHOrMa OnoMaccy onpeensioT Mo JJIMHE TeNla ¢ UCIOIb30BaHHEM
MPEIBAPUTEIILHO MOCTPOSHHBIX HOMOTPaMM. DTOT METOJ JaeT 0ojiee TOYHBIE PE3yJbTaThl, €CIU
OO0BEKTHI 00JIATAIOT YAJTUHEHHBIM TEJIOM.

buomacca onpenensiercs posibl0 TaHHOTO TaKCOHA B OmolieHo3e. Kak mpaBuiio, HauMeHbIen
O6uomaccoil 00sIagaloT Mapa3suThl W XHUIMHUKH, a HauOombiued — campodaru. MHTEpecHO, 4TO
MOEIAFOIINE CBEXKYIO 3€JIeHb, HaCeKOMble—(hUTO(harn UMEIOT IPUMEPHO TaKOW K€ CyMMapHBIN Bec
— HECKOJIBKO JECATKOB KHJIOTPAMMOB Ha TEKTap — KaK M THUTAMOIIMECS TOU Ke MUIIeH
MJICKOMTUTAIONINE B €CTECTBEHHBIX OMoOIeHo3ax. Cpeau canmpodaroB J0XAEBbIE YEPBU 00JaIal0T
Oonpiield Omomaccoif, uyem Hacekomble. OpHako u OuMomMacca HACEKOMBIX MOXKET OBITh
3HaunTeNbHOU. Tak, mpu nmepepaboTke 1 T HaBO3a IMYMHKAMU MYX Macca MOCJIEIHUX B cyOcTpare
moxeT nocturats 200kr. Koneuno, yem 00sble OpraHMuecKuX OCTaTKOB COEPIKUTCS B IETPUTE U
II0YBEe, TEM OOJIBIIE OMoOMacca OOHUTAIOIMIMX TaM WICHHCTOHOIMX. B OOBIYHBIX XK€ I[OYBax U B
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HCCHOﬁ IIOACTHUIIKE 6HOMaCC21 MCIJIKUX YJICHUCTOHOI'UX COCTAaBJISACT TBICAYHBIC — HNCCATHUTBICAYHBIC
JIOJTU TIPOIICHTA OT MAcChl BCEro cyocTpara.

Jlpyras BakHEWIasi XapaKTEPUCTUKA POJIM TMOMYJISIUU B OHMOIEHO3€ — ITO €€ y4JacThe B
obmieM moToke SHeprud. Jmsi HACeKOMBIX, Kak M IS JPYrUX TeTepoTpodoB, HCXOTHBIM
NCTOYHHUKOM 3HepFI/II/I ABIIAKOTCA paCTeHI/IH. HOTpCGH}IGMa}I HACCKOMBIM IIuIa MOXET
pacxo0BaThCs, BO-MIEPBHIX, HAa YBEIWYEHHE COOCTBECHHOM Oromacchl (M, COOTBETCTBEHHO, SHEPTHSI
IPU 3TOM MOXKET TMepelaBaThCs CIACIYIOIIUM 3BEHBSAM TPO(PHUECKOW IEMH) W, BO-BTOPBIX, — HA
nporiecc MeTaboan3ma.

oo}
Mo 8agt- ) Puc.40. 3aBucumocTts nOTpeOICHUS
— KHCIIOPOJId OT MACChl Tela y HOTOXBOCTOK.
g 1200 %00 r_ ~ Bsepxy — ocb abeunce B norapmlenquKoﬁ
i Kase, BHU3y — B apudmerrueckoil. Toukn —
3 000 Ly pE3YNbTaThl  U3MEPEHUH 10  YETBHIPEM
-~ 2 8018110 10,0 . BecoseIM Kimaccam: 0 —0,001mr; >0,001 -0,1
§ 300 ' mr; >0,1 —1wmr; >1 mr (o }O.5.Be130B0i1 U3
& 10.1.JIeprosa, 1975)
= L4 i 1 |
) / 2 3
Macca, M2

[TepBast 4acTh MOTOKA PHEPIHMHM MOXKET OBITH y4TE€HAa IyTEM OMNpEACICHUS KaJOPUHHOCTH
TKaHel HaCeKOMbIX. BTOpYIO 4acTh yYHTHIBAIOT IO HHTEHCUBHOCTU MOTPEOICHUs Kuciopoa. [Ipu
3TOM WHOTAA TOJB3YIOTCS HOMOTpaMMaMHM, ITOKa3bIBAIOIIMMH 3aBHCUMOCTh ITOTpPEOICHUS
KHACJIOpOJa OT Macchl Tela. 3/eCh YeTKO TPOSBISECTCS NPAaBWIO, YIOMSHYTOE BBIIIE:
MHTCHCUBHOCTh OOMCHA Ha €IMHHIly MacChl MaJgaeT C YBEIHMYCHHUEM Macchl )KUBOTHOro (puc.40).
[Ipu ompeneneHun ypoBHS METabOJIM3Ma CIEAYET MOIACPKUBATH Ty XK€ CPEIHIOI TeMIIEpaTypy,
KOTOpasi UMEET MECTO B TeX MUKPOOMOTONAX, I/ie OONTAET NaHHBIH BHUI.

10.0nym (1975)npuBoaut 3aMedaTesbHbIH IPUMEP U3MEHEHUI B TEUCHHE CE30HA BCEX TPEX
XapaKTEPUCTHK TOMYIALMU. YHCIEHHOCTH, OHMOMAacChl M TIIOTOKAa DJHEPTMM Ha MpuMepe
npsimokpsutoro Orchelinum fidicinum, oburatomero Ha 3aconeHHbix Oonorax (puc.41). Dtu
PaCTUTENbHOSIHBIE HAaCEKOMbIE HMEIOT OJHY TeHepanuio 3a rox. YUmcieHHOCTh M Omomaccy
onpeaessuy yepe3 Kaxapie 3—4 nHs. COOTBETCTBEHHO, MOXHO OBLIO TOACYUTATH MPUPOCT MACChI B
Kanopusix. B maGoparopum M3Mepsuin TakKe MHTCHCUBHOCTH JIBIXaHHMS HACEKOMBIX Ha Pa3HBIX
CTaAMsAX pa3BUTUS. OTU JaHHbIE TEPEBOAWIM B KAJIOPHH, a TaKkKe KOPPEKTHPOBAIH
COOTBETCTBEHHO PEaIbHOW TeMIepaTrype B OHOTOIE.

KoHe4HO, YNCIIEHHOCTh OblIa MAaKCUMAaJIBHOW B CAMOM Hayalle CE€30Ha IMOCJIe BBIXOJA U3 SHIL
JUYMHOK TIEPBOTO BO3pacTa, jajee oOHa yMmeHblmamach. CymmapHas Owmomacca, HaoOOpOT,
YBEIMYMBAJIACh C POCTOM HACEKOMBIX. MaKCHMalbHBII K€ TOTOK SHEPTUH, UMEN MECTO IMepen
CEepEeIMHOM JIETHETO Ce30Ha, KOT/1a IIPONCXOIUII0O MHTEHCHBHOE TUTAaHUE HAM(.

TosbkO KOMILJIEKC ITHUX TPEX XapaKTEPHCTUK JIACT IOJIHOE INPEICTABICHUE O POJIM BHIA B
ouorienose. Tak, FO.M.Uepuos (1975) ormeuaer, 4ro mpH 3apacTaHWH TPYHTA B TYHIPE
MHTEHCHBHOCTbH JBIXaHHsI HOTOXBOCTOK HarOoJjiee BHICOKA B Hayalle CE30HA, KOTIa OOJIbIIEe MEIKHUX
oco0eii ¥ cuIIbHEee IPOTPeB IPYHTA COTHEYHBIMH JTyYaMH.

3. 9KOJIOI'NYECKHUE HUIIIU U ’)KU3HEHHBIE ®OPMbI

IKoJorn4ecKre HUIu

OdeBHIHO, YTO OCOOM KaXJIOTO BHAA HE 3aHUMAIOT OWOTOM B IIEJIOM, a MPUYPOUEHBI K
OTpeJIeJICHHBIM €ro 4acTsaM. PaBHBIM 00pa3oM, KaKIblii BHJ 3aHUMAET OMPEIEICHHOE MECTO B
LEeMsSIX MHUTaHWs, aKTUBEH B TEUYCHUE ONPEAENIEHHOIO0 Ce30Ha W BPEMEHH CYTOK, MOXKET
CYIIIECTBOBAaTh JIMIIIb B OMNPEACICHHOM JWAaIla30HE TeMIepaTypbl M BIAXHOCTH W T.O. Ecin
COBMECTUTH JPYT C APYroM BCE€ 3TH OIPAHUYEHHUSI, Mbl TIOJYYHM 3KOJIOTHUECKYIO XapaKTEPUCTUKY
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BUJIA WU, KaK OOBIYHO TOBOPST, €r0 SKOJOTHYECKYI0 HUITy. OUeBUIHO, YTO IKOJIOTHUECKAs HUIIIA
MHOTOMEpPHA U MPEJCTABISAET COO0H (HYHKIIMOHAIBHYIO SMHHITY OMOIICHO3a KaK SIMHON CUCTEMBI.
OOpa3zHo TOBOps, PKOJOTHYECKas HUIIa — 3T0 'pabodee mecTo" BHAa B OHOIEHO3E, KOTOPOE
onpenenseT GyHKIMOHATBHBIN CTaTyC OpraHru3Ma B COOOIIECTRE.

EcrecTBeHHO, YTO Ka)XObIM BHJ, OTJINYaICh

MOpPGOJOTHUECKH ¥ (PU3HOIOTUYECKH OT JpPYrux L"‘

BUJIOB, B MPUHIUIE, JOKEH UMETh CHEIU(PUIECKYIO, by

MPHUCYIIYIO TOIBKO €My MHOTOMepHyio Huury. OnHako ™ 40f ,"

B MPUPOJE MOJHAsI HUILIA HUKOTJIA HE peaju3yercs, He : - ,'

TOJIBKO u3-3a OrPaHUYEHHOTO coueTaHus S b |

abnotnuecknx (HaKTOpoB B JAaHHOM OHOTOIE, HO ‘§ H

OPEKIE BCErO M3—3a KOHKYPEHIUH MEKAY OMU3KUMH & 0 :‘

BUJAMHU. OKOJOTHYECKHE HHIIM BHJIOB HHUKOI/A E: \

TMOITHOCTBIO HE COBNANAIOT, HO OHU MOTYT 3HAYHTENBHO =N 1 1 L3

IIEPEKPHIBATECSA 0 MHOTMM mapamerpam. [losromy —x 44 _—5

pasnuuaroT (YHAAMEHTAIBHYIO HHILY — TO, 4TO B . F

NPUHIIMIIE, MOTYT OpTraHW3Mbl JAaHHOTO BHAA,— U ‘3 45 C kY

MEHBIITYIO peaTn30BaHHYIO HHUIILY, yactb ¥ \

(yHmaMeHTanpHONW HHUIIM, KOTOPYIO BHA 3aHMMaeT, ~ [ '

Oyay4u TECHUM C pa3HBIX CTOPOH KOHKYPEHTaMH. F02L A i V.
CoOoTBETCTBEHHO,  IpU  OCHAOJEHUU WU :'s' 04 [ B

YHHYTOXKEHUH BUJA KOHKYPEHTA JAHHBIM BHI MOXET

IPOSIBUTH YaCTO HEOKUJAHHBIE JUUIsl HAC BO3MOXKHOCTH. S a2t ¢ \\

To e IPOMCXOMT IIPHU MOSBICHUU HOBBIX JJIS JaHHOM & H \

i H 1 L

MECTHOCTH aCTCHUU Korjga Ha4YuWHaIT -
p ' g Wows  Hane  Alzyem
(hopMUPOBATHCS HOBBIE KOHCOPIIUH.

Puc.41. Yucnennocts (4), Onomacca (cyxoii Bec) (5) v mOTOK 3HEprun (CKOPOCTh accuMuisnuK) (B) Ha m? B
nonyJssnun npsmokpeutoro Orchelinum fidicinuns teuenue cesona (mo F0.0aymy, 1975)

CrnenoBarenbHO, B 3aBUCHMOCTH OT YCJIOBHUH OAMH M TOT K€ BHJ MOXET UMEThb pa3HbIC
peain30BaHHbIE HUIIM. B oTnuyme oT (yHIaMEHTAIBHBIX, PEAIM30BAHHBIC HUIIM, 3aHSATHIC B
pasHBIX TeorpaduyuecKux paioHax pa3HbIMH BHIAMH HACEKOMBIX, MOTYT JIa)Ke€ COBIAJATh JPYT C
apyrom. EcrecTBeHHO, YTO OTH BHJBI, OKA3aBIINCh B OJMHAKOBBIX YCIIOBHUSX, BBITOJIHSS
OJTMHAKOBBIC (YHKIIMU B OMOIIEHO3€ M TIOJBEPrasch CXOTHOMY OTOOpPY, CTAHOBSTCS TOXOXHMHU
npyr Ha apyra. KpaifHue ciiydan Takoro CXOJCTBAa HA3bIBAIOT 9KOA0SUYECKUM BUKAPUAMOM.

Kakue xe "paboume mecta" co3garorcs B Omonenose? [lo Tpodudeckum CBSA3SIM MHUIIEBBIX
1eneil Bce OpraHU3MBI JENSITCS Ha TMPOAYIEHTOB, MPOU3BOSIIMX OPTaHUYECKOE BEIIECTBO,
KOHCYMEHTOB, €ro IOTPEOJSIONINX, W PEIYICHTOB, pasaraloliuX MEPTBBIC OPTraHU3MBI, HX
OTMEpIIINE YaCTH WJIM BBIJCIICHUS HA COCTaBHBIE MUHEPAIbHBIC 3JEMEHTHl. KOHCYMEHTBI MOTYT
OBITH TIOZIpa3zeNieHbl Ha (GuTO(haroB, XMIMHWUKOB M Tapa3uToB. Cpeaw peayleHTOB MOTYT OBITh
HeKkpodaru, yHUYTOXKAIOUIME TPYMbl, Kompodaru, morpeOssiomue 3KCKPEMEHTHI, neTpuTodart,
MOEIAFOIINE MEJIKUE OPTaHHYECKUE, TPEUMYIIIECTBEHHO PACTUTEIHHBIC YACTHIIBI.

OtmetnM, 49TO ompeselieHne TpohUIECKIX CBA3EH — He BCerja mpocrtas 3anada. Bo MHOTHX
CITy4dasiX OCTAaeTCsl HESICHBIM, SIBJISTIOTCS JIM TIHIIEH JAeTpuTodara pacTUTEIbHBIE OCTATKU WM KE OH
MUTAETCs, HAMpUMEp, MHUIIETUEM TpHOOB, MPOHHU3BIBAIOIIMM JIECHYI0 MOACTWIKY. He MeHee
CIIO)KHAsI 3aJadya — W3y4YeHHE IUTAHWsS XHUIIHUKOB B ECTECTBEHHBIX YCIOBHAX. J[ims 3Toro
MPUMEHSIIOTCS  JOBOJBHO  CJIOXKHBIE METOAMKH, B YAaCTHOCTH CEPOJIOTMUECKUNW  METOJ
(M.1.Cobonesa - JlokyuaeBa, 1975).

Ho »konormueckne HUIIM MOTYT OBITH OMNpPENEICHBl W B JAPYrodl IJIOCKOCTH — TIO
MPOCTPAHCTBEHHOMY pacrmpezaeicHno. Tak, Ha JHE BoJoeMa OOHWTaeT OEHTOC, B TOJIIE BOJIBI
B3BEIICH IJIAHKTOH M aKTHBHO JBUXETCS HEKTOH, Y MOBEPXHOCTHOU TIEHKH OOHWTaeT HeHCToH. B
MOYBE JKUBYT T€OOMOHTHI, HA €€ TTIOBEPXHOCTH — AIUTEOOMOHTHI, B TPaBE — XOPTOOMOHTHI, HA KyCTaX
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— TaMHOOHMOHTBI, Ha JAEPEBbSIX — ACHAPOOMOHTHL. DOpMbI, OOHTAIONIME MPEUMYIIECTBEHHO B
BO3/YIIHOM TOJIIIE, HA3BIBAIOT a3POOHOHTAMH.

TpeTbst BO3MOXKHAs SKOJIOTHYECKas KJIACCH(PHUKAIMA — IO CYTOYHOM pPUTMHKE, T.e. IO
BPEMEHM aKTUBHOCTHU U €€ MPOJOJDKUTEIIBHOCTH.

MBI npuBeEny 3/1€Ch CUIBHO YPE3aHHOE MOAPA3/IEIEHNE SKOJIOTMUYECKUX HUII TOJIBKO IO TPEM
KaTeropusiM MpU3HAKOB, KOTOPbIE OYEBHIHBI M YaCTO UCHOJIb3YyI0TCsA Onosoramu. CoueTaHue 3THX
MO/IPA3JEIIEHUN CO3JAET YK€ HECKOJIBKO JECATKOB 3KOJOTMYECKUX TPYHNIIHUPOBOK, BXOXKJIECHUE B
KOTOpble TpeOyeT OT >KMBOTHOrO psfa agantanud. OAHAKO NpUCHOcaOiIMBATBCA K KU3HHU B
OOJIBIIMHCTBE ATHX TPYIIUPOBOK MOXHO MO-pa3HOMY. MOXKHO JIeTaThb C IOMOIIbIO KPBUIBEB,
aKTHUBHO IepeMelasich B BO3[yXe, KaK OOJBIIMHCTBO KPYIHBIX JIETAIOUIMX HACEKOMBIX. MOXKHO
JeTaTh, XOTS U TOXE C MOMOILBIO KPBUILEB, HO HUCIIONB3Yys IPU 3TOM MPAKTUYECKU TOJIBKO TOKH
BO3[yXa IOJOOHO TisIM (BO3AYINHBIA IUIAHKTOH). HakoHel, moseT BO3MOXEH C MOMOIIBIO
MAyTUHKH, KaK 3TO JEJAa0T I'YCEHMIIbl HEMApHOTO LIENKOMNpPsa IEPBOT0O BO3PACTA, a TAKXKE MayKH.

CrnenoBarenbHO, pa3Hble CIIOCOOBI aJaNTallUU CBSI3aHbl C MCXOJHBIMU MOP(})OIOrHYeCKUMHU
NpU3HAKaMU O0BEKTA. pa3MepaMu, OTCYTCTBHEM WIIM HAIMYMEM KPBUIbEB U T.1.

Kuznennwvie ghopmot

CoueTtaHue 5KOJOTMYECKOW aJalTHBHOM XapaKTEPUCTUKU C PSIIOM  MOPQOIOTHUECKUX
MPU3HAKOB MPHUBOJUT HAC K TNPEICTaBICHUIO O >XKHM3HEHHOH ¢opme. [lepBoe ompenenenue
KU3HEHHBIX (opM ObUIO pa3paboTaHO elle B Hayaie JAEBATHAALATOrO BEKa, KOTrJa KpyMHEHIINH
ecrecTBoucHbITaTeNnb Anekcanap ['ymMOOJIBAT co3/lan MepBYIO KIaCCU(PHUKAIUIO SKOJOTHYECKHX
TUIIOB PAaCTEHUH, OCHOBBIBASICH HA KOHBEPI'€HTHOM I000MH, BOSHHUKAIOIIEM OJIaroiapsi CXOIHOM
ponu B OMOLIEHO3aX pa3iMuHbIX JaHAmadToB. EcTecTBEHHO, YTO MPHU TaKOM MOAXOJI€ pacTeHUS,
MpUHAISKAIINE K pa3HbIM, 4YacTo JajJeKuM JApPYyr OT Jpyra CHUCTEMATHYECKUM TpyIIam,
OKa3bIBAIOTCSI OOBCAMHCHHBIMH B OAHY >KH3HeHHYIO (opmy. Tak, Kk (opme KakTycooOpa3HBIX
A.T'yMOOIBAT TPUYHCITUI TAaKXKe YAUBUTEIBHO HAa HUX TMOXOXHE adpHKaHCKHME Moyiodau. B
JalbHENIIeM BbIICICHUEM U aHAJIM30M TaKUX KU3HEHHBIX (POPM 3aHMMAIUCh MHOTHE OOTAaHUKU U
300JI0TH.

ITo nambonee coBpemenHomy ompezaeneHuio, nanHomy M. X.Iaposoit (1987), SkusnenHast
dbopma — 310 cxomHas MOpGOIKOIOTHYECKas opraHu3anus (rabuTyc) TpyIIbl OpPraHU3MOB Ha
m000i#i (aze JKU3HEHHOTO IIUKJIA C Pa3HOM CTENEHbI0 POJICTBA, OTPAXKAIOIIAsl XapaKTepHbIE YEPTHI
ux o0pasa *KM3HHM B OINpPECICHHON SKOCHCTEME W BO3HMKAIOIIAS B pe3yjbTaTe MapajuielIbHON U
KOHBEPTE€HTHON HBOJIIOIIMHU TIOJ BIMSHUEM CXOJHBIX (haKTOPOB €CTECTBEHHOro ordopa’. Kopoue
rOBOpS, )KU3HEHHAast JOpMa — 3TO MPHUCIIOCOOUTENBHBIM TUI OPraHU3MOB, 00JIaJAOIINX BHEITHUM
cxonctBoM. [lonsaTus "skomornueckas Huma" u ">ku3HeHHas ¢opma” OTIIMYAIOTCS APYT OT JApyTa
Kak "pabouee mecto" u “peanmpbHO pabortarommii Ha 3ToM Mecte'. Kak mwmcan J[.H.Kamkapos
(1944),'e BumOBOI cocTaB, a MpeodagaHue W COOTHOMICHHE TE€X WIIM MHBIX JKU3HEHHBIX (HOpM
XapakTepu3yeT OMOIeH03".

Haubonee yacTto nmpumeHsieTcss uepapXMyecKuidl TUI KiIacCU(PHUKALMU KU3HEHHBIX (opM, B
KOTOPBIX HMEETCS HECKOJBKO paHTroB mojpasfeneHuil. Kak mpaBmiio, MmMopsaoK S3THX PAHTOB
BBIOMpAETCSl MPOU3BOJIBHO, B 3aBUCUMOCTH OTTOTO, YTO CYMTAET aBTOp Kiaccudukauuu Oosee
CYIIECTBEHHBIM.

Oo6mias knaccuuKaus Ui BCEX HACEKOMBIX Obl1a npemioxena B.B.SAxonrossiM (1969).B
HEell 32 OCHOBHOW KpUTEpU MPHHATO MecTOOOMTaHHuEe HaceKoMbIx. OH pasznuyaeT 7 OCHOBHBIX
KaTeropuil >KU3HEHHBIX (OpM, KaxkJas M3 KOTOPHIX B CBOIO OYepedb JEIUTCS COOTBETCTBEHHO
crieranu3anuy Buaa. [lepeyrcianM 3T OCHOBHBIE KaTeropuu: 1) reoOMOHTBI — OOMTATENH TTOYBHI;
2)3MHUre00MOHTHl — HACeKOMbIE, KMBYIIME Ha IOBEPXHOCTH IOYBBI, 3) TepPHEeTOOHOHTHI —
HACEKOMBIE, KHUBYIINE CPEAU PACTUTENBHBIX M JPYTMX OPraHUYECKHX OCTATKOB HA MOBEPXHOCTU
1n04BbI (OYEBUIHO, YTO HACCKOMbIE, OTHOCSIIHECS K 3TOH KaTeropuH, SBISIOTCS WM T€OOMOHTaMH,
WIN 3MUTe00noHTaMu), 4) XOpPTOOMOHTHI — OOMTATENH TPAaBSHOTO MOKPOBA; 5) TaMHOOMOHTBI —
oOuTaTeNd KyCTapHUKOB U JIEHAPOOUOHTHI — OOMTATENN JEPEBbEB MOTYT paccMaTpUBaThCA M3-3a
CXOJICTBa PUCIIOCOOJICHUI KaK OJHA XH3HEHHAs (hopMa; 6) KCHIIOOMOHTBI — OOUTATENN OTMEpIIEH
JPEBECHHBI, 7) THAPOOHOHTHI — BOJIHBIE HACEKOMBIE.
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B npenenax xaxnoin kareropuu B.B.SIXOHTOB pazinuyaer paBHOLICHHBIE 110 PAHTY )KU3HECHHbBIE
¢dopmel. Tak, cpeau >MUre0OMOHTOB OH BBIAETSET, B YACTHOCTH, ICAMMOOHMOHTOB, KUBYLIUX Ha
MOBEPXHOCTU TIE€CKa, METPOOMOHTOB, 3aCEINSIONUX KAMEHUCTBIE Y4YacTKH, U TaJOOMOHTOB —
oOuTaTenei 3acoJIeHHbIX y4acTkoB. Cpenn XOpTo—, TAMHO— U J€HAPOOUOHTOB Pa3InyaroTCs IH10—
U DKTOOHMOHTHI, T.€. HACEKOMBIE, JKUBYIIHE BHYTPU PACTUTEIBHBIX TKAHEW WM HAa MOBEPXHOCTH
pactenuii. Takum oOpa3oMm, B JaHHOM KiacCH(UKAIIMU WCIOJIB3YIOTCS TOJBKO JBa paHra
MPU3HAKOB.

Knaccudukanuu ku3HeHHBIX (GopM pa3padOTaHbl [isi MHOTMX OTPSIOB WM CEMEUCTB.
[MomoGuble cucrtembl uMmetotest st moaeHok (O.A.UepHoBa, 1952), nMUMHOK CTpEKo3
(JI.H.ITputeikuna, 1965), capanyoBbix (®.H. IlpaBmun, 1971; M.E. UYepusxosckuii, 1971,
N.B.CtebaeB, 1970), noroxBoctok (C.K.Ctebaesa, 1970), xykos—uepnotenok (I.C. Mensenes,
1970), mypaBbeB (K.B.Apuonsau, 1937), nuuunHok u mmaro komapos—raiui (b.M. Mawmacs,
1963), muumbok aBykpwUIbIX (H.IL.Kpuomewna, 1959), nuuuHOK © HMaro Ky>KeJHII
(M. X.IllapoBa, 1981) u psga Apyrux TPyII HACEKOMBIX. B psge ciydaeB KiacCH(DpHIUPYIOT
HACEKOMBIX, HE NPHHAICKANMX K KAKOMY-IHOO OJHOMY TaKCOHY, HO OOBEIMHEHHBIX
MecrooOuTanneM wiau nuranuem. Tak, O.A.Karaes (1983) mnpeamoxui 3KOIOTHYECKYIO
KJIaCCU(UKALIUIO HACEKOMBIX, OOUTAIOIIMX B CTBOJIAX JIEPEBhEB MM HA X TTOBEPXHOCTH.

Kak npaBuso, B 3Tux Kinaccuukanusax UCIONb3YIOTCS MOAPA3ICICHNUsS] HECKOJIbKUX PAHTOB.
Hanpumep, mpu cocTaBieHHM SKOJIOTHYECKOM Kiaccupukaumu mmaro xyxenun W.X.Illaposa
(1981) pazmuuaer g0 yerbipex panroB. Tak, skyxkenuisl Tuna Calathusmo stoit knaccudukanun
OTHOCATCS K Kiaccy "3o0o0¢aros”, moakiaccy "crparobuoc”, cepun "cTpaToOOMOHTHI—CKBXHUKU" U
rpymre "MmoJCTUIOYHBIX .

[ToxpoOHbIi aHAMU3 >KU3HEHHBIX ()OPM HEKOTOPHIX JIMYMHOK PYYEHHHUKOB OBLIT NPOBEICH
A.T.Koznoseim (1986).31ech yxxe uMeeTcss 7 paHroB JACICHHS, IPUYEM YacTh M3 3TUX ACICHUN —
TaKk Ha3bIBacMble 3TOMOP(dBI (THUIIBI CTPOMTEIBHOTO MOBEACHUs). B mpenenax omHOi 3TOMOPQBI
PYUYCHHHKH HCIOJB3YIOT CXOJHBIM CTPOUTEIBHBI MaTepual U COOPYKAIOT MOPQHOIOTHYSCKU
noxoxue JoMuku. C HCMOIB30BaHMEM 3TOMOP( TOCTPOCHA W CHCTEMa KHU3HEHHBIX (HopM
CTPOSIIHUX JIMYHHOK JIeCHBIX HacekoMbIx (H.A. Xapuenko u ap., 1989).

[Ipu paccMOTpeHUH afanTaiyy, Kak MpaBUIO, MOKHO BBIJIEIHUTH BCe 0OJiee TOHKHUE JICTaNH.
Hanpumep, )Kyku—4epHOTENKH, XOISAIIE IO OBEPXHOCTH MeCKa B MyCTHIHHBIX U MOJIYITYCThIHHBIX
paifoHax, Ka3ajochb Obl, BCE MPEACTABIAIOT OJHY JKU3HEHHYIO (DOpMy SHHUIre0OHMOHTHI—
ncaMMoOnOHTEI—IeTpuTo(arn. Tem He MeHee, CrmocoObl WX 3apbIBaHUS B IECOK MOTYT OBITh
pasnuuHbIMH. Tak, yepHOTEIKH pona AnatolicaynuparoTcs: ToJI0BOM B PaCTCHHUsS HAa MOBEPXHOCTH
MecKa M, 0TOpachiBas HOTaMH TECOK, OBICTPO yXOaiaT B Hero. YepHoTtenku Pisterotarsanpunumaror
MOYTH BEPTHKAIBHOE IOJO0KEHUE TOJIOBOM BHHU3 M, 3aKPEIUISAACH OJHOW MAPOM HOT M MOJIb3YACH
COOCTBEHHBIM BECOM, KOMalT HOpPKY. YepHorenku Trigonoscelis He crmocoOHBI 3aphIThCS B
MOJIBIDKHBIA MECOK W WIIYT YIIyONeHWsS WM HOPKH B CIEXKAaBIIEMCS TECKe, Te U HAYWHAIOT
kornath. K 3TuM TumaMm MoxHO ObLTO ObI IPUOABUTH €1lle OJMH, O-BUAUMOMY, HE BCTpEUAIOIIHUCS
y YEpHOTENOK. DTO BHOpamusi BCEro Tena, MPHUBOJAIIAS K €ro "3aTaluIMBaHHUIO" B TOJBHIKHBINA
necok. Tak 3aKanbIBatOTCsl CKOPITUOHBI, a TAKXKE SAIIEPULIBI—KPYTIIOTOJIOBKH.

BBoxs Bce Oosnee Menkue MoApasfeieHHs, YYUTHIBas Bce Oojiee TOHKHE OCOOEHHOCTH
9KOJIOTMM OOBEKTa, MbI IOCTENIEHHO MPUXOIAUM K YHHUKAIbHOM (QopMe, COOTBETCTBYIOIIEH
(byHIaMEeHTaIbHOM 3KOJIOrHMUYecKol Hume Buaa. He ciydaiiHOo, MHOTO pa3 BBICKa3bIBajach TOYKA
3pEHMsI, YTO KU3HEHHAs popMa — 3TO dKosorndeckas xapakrepucruka Buaa (C.A.Cesepues, 1951;
A. A. Tlapamonos, 1945;H.I1. Haymos, 1955).

OcTraHoBUMCS Ha 3TOM Bompoce moapoOHee. B mpupone, He3aBHCHMMO OT HaIIel BOJH, B
pe3ynbTaTe JITUTEIBHON IBOJIONUU CIOXKHIIACH TAKCOHOMUYECKash CUCTeMa opraHu3moB. He 6e3
OCHOBaHUS MPEIoIaraeTcs, YTo OJIM30CTh WU AAJbHOCTD B 3TOM CHCTEME CBsA3aHa, MPEXJIe BCEro,
CO CTENEeHbIO (UIOTCHETUYECKOTO poacTBa. Knaccudukanus, paspadbareiBaeMasi HAMH B IPoIIecce
MO3HAHUSI 3TOM CHCTEMBI, HCIOJIb30Baja CHayala TOJBKO MOpP(OJIOTUYECKHE TMPU3HAKH Kak
HamOoJee yCTOMYMBBIE U JOCTYIHBIC TIO CPABHEHHIO C JAaOMIBHBIMH JdKoNorndeckumu. Celyac K
STUM TMpHU3HAKaM YCIEIIHO J00aBIAIOT IUTOJOTHMYEcCKHe M OHOoXuMHUYecKre. MHOrue BHEIIHE
a¢(deKkTHBIE TPU3HAKY, CBSI3aHHBIC C aJanTallei K )KU3HU B KOHKPETHOH cpele, He 0€3 OCHOBaHMIA
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CUUTAIOT BTOPOCTENCHHBIMU (KaK, HanmpuMmep, ppiooodpasHyto hopmy Tena y kurta). IMEHHO Takue
IIPU3HAKH, OJJHAKO, JIEXKAT B OCHOBE BBIJICJIEHUS )KU3HEHHBIX (DOPM.

Ha npakTuke MOXXHO, HalpuMep, pa3JeliuTh BCEX HACEKOMBIX Ha JHEBHBIX, CYMEPEUHBIX H
HOYHBIX WJIM JK€ Ha KpbUIATBIX M OECKpbUIbIX. Takue CHUCTEMBbl HACEKOMBIX OYAET HpOCTO
UCIOJb30BaTh, U OHH MOTYT OBITh B OINpPEJCICHHOM OTHOIICHHUH MOJIE3HBI, OJHAKO OHU OyIyT
OYCHb JAJIEKH OT CUCTEMbI, peaJbHO ClOXuBLIeHca B mpupone. I[lo mepe BBeneHus B
KJaccu(UKaLuio Bce OOJBIIETO KOJMUECTBA MPU3HAKOB OYAET MOCTENIEHHO BBISBIATHCSA, YTO HAIlle
HCXO/IHOE TMOApa3/eieHHUE SABISAETCA UCKYCCTBEHHBIM U B OCHOBE CHUCTEMBI JIOJIKHBI OBITH JApYIrue
npu3Haku. J[edCTBUTENIBHO, IPH pa3feleHUH HACEKOMBIX, HAaIpUMEp, Ha KPBUIATHIX U OECKPBUIbIX
OOHapyKUTCS, YTO K Pa3HbIM IOJPA3/AEICHUAM NPUIETCA OTHECTH KPbUIATBIX M OECKPBUIBIX TIEH
OJTHOT'O BUIa WJIM UMaro MypaBbeB U pabounx ocoOei.

Opnnako yem Oosee 1poOHO MBI OyIeM OIICHMBATh SKOJOTUUYECKHE MMPU3HAKU, TEM OoJiee Halla
HKOJIOTHYECKasi cucTeMa OylneT NpUOIMKaThCs K TAaKCOHOMHYECKOM, Kak ObLJIO TOKa3aHO Ha
npumMepe KykoB—koxkeenoB P.J[JKantuessim (1963, 1965). DtoT aBTOp CUMTaeT, dYTO
"TEOPETHYECKH  CYIIECTBYET BO3MOXKHOCTH IOCTPOCHHUS JBYX 4YacTHBIX cucteM (1o
MOP(}OJIOTUYECKHM U IKOJIOTHYECKUM IPH3HAKAM) U MOCIEIYIONIEro MX OObEAWHECHUS B OOIIYIO
WM TJIaBHYIO CUCTEMY .

OrmernM, oxpHako, yto P.JI.JKanTheB wucHoib30Bal B CBOEH JKOJOTMYECKOM CHCTEME
JIOBOJIHO CJIO’KHBIE W KOMIUIEKCHBIE 3KOJIOIMYECKHe MPU3HAKU, OJIM3KHE K )KM3HEHHBIM CXEMaM.
[Ipu pabore xe c Oosiee MPOCTHIMH HKOJIOTHYSCKUMH Tpu3HakamMu Tuma 'adar”, "30o0dar”,
"(hurodar” Ha mepBOE MECTO BBIXOAT KOHBEPIEHTHBIC a/IalITUBHBIC CXOJICTBA MEXK/y OpraHU3MaMu
U TOJIy4€HHAasi CUCTEMAa HE MOXKET COBIA/laTh C TAKCOHOMMUYECKOM, BO BCAKOM CIIy4ae, MOJTHOCTHIO.

Mopdoskonornueckas cucrema (kiaccudukaius KU3HECHHBIX (HOPM) CO3/IaETCS COBCEM LISt
Apyroi Lenu, 4eMm TakcoHomuyeckas. Cuctema >KM3HEHHBIX (OpPM KIACCUPUUUPYET HE caMu
OpPTraHU3MBl, a X aJIalTallly WM CUCTEMBI alalTallii. DTUM CaMbIM IOHATHE O KU3HEHHOH Gopme
o0oramaer CUCTEMATUKY, pacCMaTpHUBas OPraHU3Mbl COBCEM C JAPYroil CTOPOHBI, & UMEHHO. UX
poau B OMOIIEHO3€ U TOTO, KaK 3Ta pojb BhIMONHSAETCA. OIHAKO MOHATHE ">KU3HEHHas gopma” —
IIPEXk/IE€ BCETrO IKOJIOTHYECKOE.

B nenom opranu3msl TpyaHee Ou(EpeHIMpoBaTh M0 SKOJIOTHYECKUM MPH3HAKaM, YeM 10
MOp(OJIOTHYECKUM, U 3HAYUTEIbHAsI 4acTh CHENM(PHUUECKHX aJalTallid YCKOJIb3aeT OT HAIIero
rnaza. [lo W.X.Illaposoii (1981),B mpenenax 20 ThicS4 BUAOB KYXKEIHI[ BBISBISETCS Bcero 28
KU3HEHHBIX GopM, a cpeau auuuHOK — 23. [Ipu stom okono 70 % Bcex BHIAOB OTHOCHTCS K
IPYIIHPOBKE 300(par—TpaToOnoHT (00UTATENh TOICTHIIKH).

OnHako Jaxke B Ipefenax OJHOrO BHJA MOTYT OBbITh NpEACTaBIEHBbl pa3Hble >KU3HEHHBIE
¢dopmbl. Tak, HampuMmep, caMIbl U CaAMKH OJHOTO BHAA CAPAHUYOBBIX MOTYT OBITH OTHECEHBI K
pa3sHBIM JKU3HEHHBIM (OpMaM, Tak Kak OTIMYAOTCS [0 TUIy aKTUBHOCTH M OOMTAIOT B pa3HbIX
spycax pactutenbHoctu (M.B.CrebaeB, 1970). Ho u omHa 0coOb Ha pa3lIMYHBIX dTanax CBOETO
OHTOI€HE3a MOXKET NPUHAMIEKATh K Pa3HbIM JKU3HEHHBIM (opMaM. OTO OCOOEHHO YETKO
NPOSIBIISIETCS. HA TPUMEpPE BUIOB C TOJHBIM MeTaMopdo30M, Korga MOp(OIOrus U 3KOJIOTHUS
JUYUHOK U MMaro OOBIYHO COBEPUIEHHO pa3indHbl. COOTBETCTBEHHO, OCHOBHBIE YXHU3HCHHBIC
¢byHkuu (MUTaHWE, paccelieHue, Pa3MHOKEHHE, MEpeKUBaHHE HEOIAaronpusITHBIX YCIOBHUIl) Kak
OBl pacrpeessIIoTCs MEXY pa3IMuHbIMU cTagusIMU. HeCOMHEHHO, YTO 3BOMIOLIMOHUPYIOT HE CAaMU
no ce0e OT/AEIbHBIC CTaJNU, a BECh OHTOTEHE3 B LIEJOM. Torjaa >Ku3HEHHbIE ()OPMBI OTHEIbHBIX
CTaJIuii, TOTIOJHSS IPYT Apyra, 00pasyloT scusHenHylo cxemy BUIa (buonocuyeckuil mun).

Takue >XU3HEHHBIE CXEMbl OBUIM PAacCMOTPEHBI Ha IMPHMEPE KPOBOCOCYIIMX HACEKOMBIX
B.H.BeknemurueBsim (1942). Tak, y komapoB poga AnophelesBomoemsl, B KOTOPBIX OOHMTaOT
JMYUHKH, MOTYT OBITh Ha OOJIBLIOM PAcCTOSIHUM OT CKOIUIEHUH KPYMHBIX CTaJHBIX XMBOTHBIX —
OCHOBHBIX IpPOKOpMHUTENell umaro. BeiBenmmecs caMKu KOMapoB CIIOCOOHBI pasjeTaThCsl OT
BOJIOEMa Ha paccTosiHue Oonee 3 KuiomeTpos. CrieZioBaTeNIbHO, B TIOUCKAX BOJOEMA Ul OTKJIAIKU
UL caMKa JO0JKHA MPEoI0JIeTh IPUMEPHO TAaKOe K€ paccTosHue. Takue nepenaeTbl HECOBMECTUMBI
C OJIHOBPEMEHHOH OTKJIAIKOW OONBIIMX KOMUYECTB AULl. OJHAKO BBICOKAs CMEPTHOCTH OTKPBITO
KMUBYIIMX JMYMHOK M HUMaro JOJDKHA OBbITh KOMIIEHCUPOBaHA WHTEHCHUBHBIM DPa3MHOXKEHUEM.
[TosToMy caMKH KOMapoB CIIOCOOHBI, OTKJAJbIBas KaXIbli pa3 TIOCle MHUTAaHUS KPOBBIO
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OTHOCHTEJIBHO HEOOJbIINE KOJIMYESCTBA SIHIl, Pa3MHOXKATbCS MHOTOKpAaTHO (coHompoghuueckas
YUKTUKA).

WHas xu3HEHHas cXeMa y KpOBOCOCYIIeH MyXu—kKUraiku Stomoxys calcitrang. Jlnunaku
3TOW MYyXHU Pa3BUBAIOTCSA B HABO3€, T.€. B HEMOCPEACTBEHHON OJM30CTH OT MeCTa MUTaHHsS MUMaro.
COOTBETCTBEHHO, U1 CO3PEBaHUs SUI] ATOW MyXe HEOOXOIUMO MUTATHCS KPOBBIO MHOTOKPATHO.
Kpaitauii mpuMep B 3TOM PsiTy — TPOIMUYECKUE KpoBococyinue Myxu 1eme (Glossing, koropbie oT—
POKIAIOT KaKIbIM pa3 IO OJHOM JIMYUHKE, YK€ I'OTOBOM K OKYKIMBaHHUIO. [loaTOMy camku 3TOMH
MYXU HE HYXX/IaIOTCsI B IOMCKE MECTa JUIsl MUTAHUS JIMYUHOK.

I'.A.Mazoxus—TIlopuraskoB (1954)paccMmoTrpen ku3HEHHBbIC (POPMBI UL, TYCCHHII, KYKOJIOK U
uMaro 0abo4yeKk ¥ TIOKa3ayl, YTO >XKU3HEHHBIE (OPMBI ATHUX CTaaUul OMNpPEACICHHBIM 00pa3om
COUETAIOTCS APYT ¢ Ipyrom, obpasys Oumomormyeckuit tumn. Cpenu 6aboyek, HACENSIOIMIUX Jieca
CpeqHell MOoJIoChl, ATOT aBTOP HAaXOIUT Bcero 9 OHMOJOTMYECKHX THUIIOB, HA3BAHHBIX HUM I10
HAaUMEHOBAHHUIO poja Hauboyiee SPKUX WX MPEICTABUTENCH: TeMHATOUIHBIM, HENTHKYIOUTHBIH,
aJICIIONTHBIN, TOPTPUKOUIHBIN, IICUXECOUTHBINA, MAMMIIMOUTHBIN, TpU(PEHOUTHBIN, OKHEPUOUTHBINA U
APKTHUOUIHBIM.

Jlns mpuMepa TpHUBEAEM KpaTKuUE XapaKTepUCTUKA HEKOTOPbIX U3 HHUX. Tak, OuyeHb
pacnpocTpaHeHHBIN MANMMIMOUAHBIA TUI BKJIOYaeT B ceOs mpencraButeneld Bcex Rhopalocera,
MHOTUX Opa)KHUKOB, MECTPSHOK, COBOK M TMsIEHUI. ['yCEHHUIbl 3TOro TUIA OTKPBITOXKUBYIIHE,
9acTO0 MOHO— WM oJurodgard, OOBIYHO OAWHOYHBIC, PEXKE KUByImUE rpynnamu. Kykomkw
MaJIONO/IBHKHBIE, HAXOAATCS B IOYBE UM Ha pacTeHUsX. MiMaro murtaercs, A0Jro )XKUBET, OTIIMYHO
BJIaJICET MOJIETOM, MUTPUPYET Ha OoJbinue paccTosHus. [Ipu BeIxose U3 KyKOJIKH 6a00UKH elie He
TOTOBBI K pa3MHOKeHHIO. CaMKH OTHOCHTEIbHO ManormioA0BuThl (150—350wm, peako 6omee 500).
Slifia 00BIYHO pa3zMeratoTcesi 6a004YKON Ha KOPMOBBIX PACTEHUSX.

CoBceM npyrue 3KoJOTUYECKHE XapaKTepUCTUKU y 6abodyek okHepuouaHoro tuma. [Tomumo
CaMoro HEMapHOIro MISNKOMpPsAa CIOJa OTHOCATCS MPEACTABUTENH CIEAYIOUUX CEMEUCTB U
noacemerictB. Eupterotidae, Attacidaemuorme Lasiocampidae, Notodontidae, Geometridae,
Orgyinae.3aech ryceHuIia ToKe OTKPBITOXKHUBYIIKME, HO OHU 0oJiee MOIBMKHBI U MHOTOSITHBI. Y
psga BUIOB TYCEHHUIBl MIIAIIIMX BO3PACTOB pa3HOCATCA BeTpoM. KyKONKH MajonoaBHKHBI,
HAXOJSTCS B MOYBE WU B MOACTHUIKE. MIMaro He mMuTaroTCs, HHOTIa CIIOCOOHHBI MUTh Boay. Camka
c1abo WJIM COBCEM HE JIETaeT, HO MOXET I0J3aTh, )KUBET OYEHb HEAOJr0, MOJOBBIE MPOIYKTHI
TOTOBBI K MOMEHTY BBIXOJa U3 KyKOJKH, camka orkiaabiBaer 300—-800sur (mo 2000). fitna
pacrnonaratotcs 0Oojee WM MeHee CiydailHo. babodyku OKHEpHOMJHOTO THUIAa TOpa3fo MeHee
CIIOCOOHBI K PACCEICHUIO, YEM MAITHITUOUTHBIC.

VY remuanouaHsix 0abouek (0T HasBaHus poma Hepialus — TOHKOMpPS) T'yCEHHMIIBI
CKPBITOKUBYIIIME, OOMTAIOT B MOYBE WJIM BHYTPU PACTCHHid, OOBIYHO MHOTOsiHbIe. MMaro He
MUTAIOTCS, JIETAl0OT OTHOCUTENBHO ci1a0o0. [1onoBbIe MPOAYKTHI Y ATUX KOPOTKOKUBYIIUX Oabouek
CO3PEBAIOT K MOMEHTY BBIXOJa M3 KyKOJIKH. CaMKU HE WIIyT KOPMOBBIE PAcTEHHS, a CIy4ailHO
paz0OpackIBalOT fiiI1a, KOTOPBIX OJIHA caMKa MokeT O0TJIoKuTh 10 4000.

CooTHOIIEHNE JKU3HEHHBIX (OpPM JIMYMHOK W HMaro >KYXEIuI[ MOAPOOHO HW3YYEHO
N.X.Iaposoit (1981). Cpeau *KyKOB—KOXEEIOB YETKO BBIACIIIOTCS JBE >KH3HCHHBIC CXEMBI,
COOTBETCTBYIOIIIE TAaKCOHOMMYECKOMY JEJCHHIO J3TOr0 CEeMEeHCTBa Ha  MOJCeMelcTBa
(P.A.Kantues, 1965).B ocHOBE 3THX CXEM JIC)KHT HCIIOJNB30BaHUE JTMUUHKAMH CyOCTpaTa pasHOH
CTETICHH BIAYKHOCTH.

B pasubix OuoneHo3ax XxU3HEHHbIE (OPMBI MPEACTaBICHbl HEOJUHAKOBBIM YHCIIOM BHJIOB.
Cnexmp d#cusHeHHbIX popm — 3TO UX MPOLEHTHOE COOTHOIICHHE B IMpeesiaX JTaHHOrO OHOoleHo3a
7100 TO KOJIMYECTBY BHJIOB, JUOO IO YUCICHHOCTH 0co0Oei, mmbo mo O6uomacce. st Kakmoro
OuoIIeH03a, KaKI0T0 JaHamadTa XapaKTepHO CBOE€ COOTHOIICHUE )KU3HEHHBIX (OpM. 30HAIbHBIEC U
nmaHamaTHRIE CIEKTPHI KU3HEHHBIX (opM Kyxkenul Obuth BriepBbie coctaBiieHbl W.X.I11lapoBoi
(1981). CpaBHeHHEe MOJOOHBIX CHEKTPOB IMOKA3bIBACT YBEIMYCHUE YMCIIA KU3HEHHBIX (OPM OT
ceBepa K rory. PacturenbHosHbIE BUABI Oosiee OOBIYHBI B OTKPBITHIX JIaHAMIA(TaX JECOCTENH U
cTemnu, a 300¢aru npeodyaaaT B JECHbIX JaHamadrax u no 6eperaM BogoeMoB. B crenu, kpome
KYXKENHUILI, BPEAsIIUX IOceBaM, pa3HOOOpa3Hbl TaKKe MOJCTUIOYHO—TpPEHIMHHbIE 300(aru, a B
Jecax — SMUTEOOMOHTHI U TOBEPXHOCTHO—IIOACTUIIOUHBIE 300(]ary.
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CrexTpbl JKM3HEHHBIX (OPM MO3BOJSAIOT MPOCIEIUTh 32 H3MEHEHUSMHU OMOIICHO30B BO
BPEMEHHU — €CTECTBEHHBIMU CYKLECCUAMM, a TAKIKE BBI3BAHHBIMU JCATEIBHOCTBIO YEJIOBEKA.

4. B3BAUMOCBA3U B DKOCUCTEMAX

Bo3moxxHBl nBa mpuHNOMNA KiIacCU(UKAIIMK B3aUMOCBsI3el B dKocucTreMax. [lepBolid U
HamOoJee paclpoCTPAHCHHBI OCHOBAaH Ha TUIAX B3aWMOJCWCTBUS MEXKIY MOMYISALIUSIMHA Pa3HBIX
BHUJIOB, HA UTOT€ JACHCTBHUS OJHOW MOMYJALMU Ha Ipyryro. COOTBETCTBEHHO, BCE B3aUMOJCHCTBUSA
JCTSATCSI Ha B3aMMOOTPHIIATENIbHBIC (KOHKYPEHIIUS), Ha MOJOXKUTEIbHBIC IS OJHOW CTOPOHBI U
OTpHUIATENbHBIC IS JAPYroi (XUIIMHMYECTBO W MAapa3’uTH3M), Ha MOJOXKHUTEIbHBIC Ui OIHOW
CTOPOHBI M HEUTpaJbHbBIC Ui APYyroi (KOMMEHCAJIN3M), Ha TOJOXHUTEIbHBIC Il 00EUX CTOPOH
(mpoTokoomeparus, MyTyaau3M). Mbl CO3HATEIBHO HE YIOTPeOIsieM 3/1eCh TEPMHUH "CHMOH03", T.€.
COBMECTHOE COXKHUTEIhCTBO, TaK KaK OH BKJIIOYAeT B ce0s pasIudHble B3aUMOJCHCTBUS OT
napasuTu3Ma 0 MyTyaiu3Ma. Jlpyroil MNpUHIMII — JACJIEHUE OSTHUX B3aUMOCBI3E€M MO HX
COJIEPKaHUIO, TI0 WX CYTH JUIS TMOMyMsAuuu. JTa cxema Obuia mpemioxeHa B.H.bexnemurieBsim
(1970), xoTOpBIil MOApa3aeseT CBSI3W HAa TONMHUYECKUE (MCIIONB30BaHUE KaK MECTOOOWTAHHE WU
BpPEMEHHOE YKpbITHE), Tpodpudeckue (mumessie "nenn” u "cetu"), hadbpuueckue (MCIOIB30BAHHE B
Ka4eCTBE CTPOUTEILHOIO MaTepHraia) U Gpopuueckue (MCroIb30BaHUE IPYTrHUX 0O0BEKTOB B KAYECTBE
TpaHCIOpTa TpU MHTparusx — ¢ope3us). Tak kak 00e 3TH CHCTEMbI JOMOJNHSIOT APYr Apyra,
PaccMOTPHUM UX OCIIEI0BATENBHO.

Hezamuenbvie u nozumueHbvle 63aumooeiicmeus 6 RONYJIAUUAX.

Me:xBunoBass KOHKYpEHLUS — OTO B3aMMOJCHCTBHS MEXAY INONYJSALUSMU Pa3HBIX BUIOB,
NPEeTEHAYIOIUX Ha OJHU U Te e pecypchl. [log pecypcamMu THOHUMAOT OOBIYHO NHILY U
IIPOCTPAHCTBO, HAlpUMeEp MecTa YKpbITUN. OYEeBUIHO, YTO MPU U300MIUKN PECYPCOB KOHKYPEHIIUS
HE MOXET BO3HUKHYTh. B3auMoaeiicTBUS Mpu KOHKYPEHIIMH MOTYT OBITh TAaCCUBHBIMHU, KOTJa OJAUH
BUJ IIPOCTO NOTPEONISIET pecypchl, MPUrojHble i Apyroro. OpHako ropasio 4amie OAWH BHJ
aKTHUBHO BBITECHsSET Jpyroi. IlpuMepbl KOHKYpEHIIMH MEXy Pa3HBIMH BHJIAMH HACEKOMBIX ObUIH
ONMCaHbI BBILE. B IE€I0M B3aMMOOTHOIIEHUS MEXAY Pa3HbIMM BHUAAMHM HACEKOMBIX B IIPHpOIE
HACTOJIBKO XOpOILIO "OTJIAXKEHBI , HACTOJIBKO YETKO pa3rpaHUYEHbl UX HKOJOTMYECKUE HUIIM, UTO
KECTKasi MEXXBHUI0Basi KOHKYPEHIIUS NPOSBIAETCS JIMIIb B peAKuX cilydasx. MckmodeHneM 3nech
SIBJSIFOTCSL. KPATKOBPEMEHHO CYIIECTBYIOLIME M OOraThie OPraHMKOW MUILEBBIE CyOCTpaThl (HaBO3,
najaib, IUIOJOBBIC Tela rpUOOB), TAE MMEET MECTO OCTpas KOHKYPEHIHMs KaK MEXIy CaMHUMHU
HAaCEKOMBIMH, TaK U MEX]y HaCEKOMBIMH M KJIEI[aMU, HeMaToaaMu U rpubamu. KoHKypeHnus, Kak
IIPaBWJIO, OTPULIATEIBHO OTPAXKAETCS Ha MOMYJALUAX BCEX KOHKYPUPYIOIIUX BUOB.

Xuwnuuecmeo — THUTaHUE APYTUM KUBBIM OOBEKTOM, NpUBOAAILIEe K ObICTpOH rubdenu
IOCJIEAHET0. B oTiMume oT napasura, XMIIHUK HUKOI'ZIa HE JKUBET HA TeJle WM BHYTPH Tejla CBOECH
xepTBbl. Cpelln HACEKOMBIX €CTh HEMAJIO CHEIHATN3UPOBAHHBIX XUIIHUKOB, TAKUX KaKk OOTOMOJIBI,
MHOTHE KYKEIHIbl U O0KbU KOPOBKH, MYyXU—KTBIPH, psiA KJIOHNoB M T.1. Bo MHorux ciyuasx
XHUIIHUYECTBO COMPOBOXKAAECTCA JONOJHUTEIbHBIM NUTAHUEM BBIJCICHUSMU pPAcT€HUU, B TOM
quciae HeKTapoM. MHorga XWMIIHMYECTBO MOXKET ObITh Oojiee WM MEHee Cly4dailHbIM, KOTrja,
HanpuMmep, *KyKH, )KUBYIIME B MyKE WM KpyIl€, MOEJAl0T JUUYMHOK MU KYKOJIOK JApPYTUX BUJIOB.
Croma ke ciefyeT OTHECTH ciydad KaHHUOanu3Ma. Tak Kak XMIMHUKA OOBIYHO IOE€AA0T
HAaCEKOMBIX pPa3HBIX BUJAOB, TO OIPEAEICHHAs 3aBUCUMOCTb HMX YHUCIEHHOCTU OT YHUCIEHHOCTH
JKEPTBBI JAHHOTO BHJA OTCYTCTBYET. [[09TOMY pOsIb XHUITHUKA B PETYJISALUNA YUCICHHOCTH CBOIUTCS
K (YHKIMOHAIBHOM peakluy, KOT/la XUIIHUKH YBEJIMYUBAIOT KOJIWYECTBO CBOUX KEPTB JIUIIb IO
OIpEJICJIEHHOT 0 IIpeiesia, 00yCIOBICHHOIO UX arpeCCUBHOCTBIO M TOMCKOBBIMU CIIOCOOHOCTSIMH.

Ilapasumusm Oonee MIMPOKO PACHPOCTPAHEH, YeM XHUIIHUYECTBO. [lapa3uT ryout coero
XO035lMHa JAJIEKO HE BO BCEX CIIydasx, XOTd M IHTACTCA TKAHAMHU WU JKUIKOCTAMM Tena
nocaenHero. Bo3sMoXKHBI 1Ba THIA NAPA3UTU3MA. GPEeMEHHbIU U cmayuorapHblii. B nepBoM ciydae
Hapa3uT NPOBOJUT Ha Telle XO34WHA JIMIIb TO BpeMs, KOTOpOE€ HEOOXOAMMO sl MHUTaHMS.
TunuuHel TpUMep TaKoro napasuTU3Ma — KpOBOCOCAHHME Ha MM03BOHOUYHBIX. KoMap, Hanagaromuii
Ha YeJIOBEKa, MOXKET NOTPATHTHh HAa NHUTAaHUE HECKOIBKO CEKYHJ, MKCOAOBBIM K€ KIJIEH[ MOXKET
OCTaBaTbCsl IMpHUCcOcaBIIMMCS cyTkamu. OJHAaKo BCsS OCTallbHas JXKU3Hb BPEMEHHOIO Iapa3uTa
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MPOXOIUT MO0 B OTKPBITOM TpHpojae, TUOO B THE3/IE, HOpE WU B JKUIUIIEC 4YeloBeka. Takux
Mapa3uTOB MHOTAA HA3bIBAIOT MUKPOXHITHHKAMH.

CranuoHapHbIe TTapa3UTHl BCIO CBOIO KHU3HB HIIM JK€ ONPEACTICHHBINA ee MepHo MPOBOIAT Ha
XO03sIMHE, OCTABAsICh TaM M MOCJIC MUTaHMS, WX )K€ OOUTAIOT BHYTPH XO35UHA. THIIMYHBIC IPUMEPHI
TaKOro TapasWTU3Ma JAl0T BINH, OJOXH, MYXH—KPOBOCOCKH, COpPACBHIBAIOIIME KPBUIbS TIOCIE
TOCTIDKEHUS JKepTBbl. OUEBUIHO, YTO K KaTErOPUU CTAIIMOHAPHBIX MAapa3uTOB MOXKHO OTHECTH U
BCEX HACEKOMBIX—(hUTO(AroB, HE3aBUCUMO OT CTPOCHHS MX POTOBOrO ammapara. [lapazutudeckue
JMYUHKA MHOTHX IE€PETOHYATOKPBUIBIX, JIMTEIBHO OOWTas Ha Telle XO3SWHA WM BHYTPH HETO,
OOBIYHO BBI3BIBAIOT THOENH TOCIEIHEr0, YTO MPUOIMKACT MX NEATENBHOCTh K XUITHUYECKOM.
[lepenoHYaTOKPHUTBIE TAPA3UTHI HEPEAKO OBIBAIOT MOHO— WJIM OJUTO(aramMu, 4ro MPHBOIUT K
BO3HHUKHOBEHHUIO 00JI€€ JKECTKON CBSI3U MEXKIy YUCICHHOCTHIO XO35MHA M YHCIEHHOCTHIO TIapa3uTa
(uncnennas peaknus). [lo3ToMy OT Takoro mnapasuTa MOXKHO OXHAaTh OoJiee BBIPAKEHHOMN
PETYISIMK YUCIIEHHOCTH X035MHA, HO C OTIPE/ICIICHHBIM 3ama3/bIBAaHUEM.

CranroHapHBIN Mapa3uTU3M MOXKHO PACCMaTPHUBATh KaK ONPENEICHHBIA BU CUMON03a, XOTs
MHOTHE aBTOPBI MOHUMAIOT 1MOJ] CUMOHMO30M TOJIBKO TTOJIOKUTETHHBIC B3AUMOICUCTBUS MTOMYJISIIHI.

Ouenp OnM3Ka MO CMBICTY K TApa3UTU3MYy TaK Ha3bIBaeMasi MIOLIEPOBCKAS MUMUKPUS —
MoJipakaHWe MO OKpPacKe M TMOBEJACHHUIO, XOPOIIO 3allHUIIEHHBIM W HECheqOoOHBIM (opmam.
DHTOMOJIOTAM WM3BECTHBI TPUMEPHl TaKOH MHMHKpPUH, JOCTHUTAMOIICH HWHOTIA YIUBUTEIHHOTO
CXOJICTBA, Kak, HAIpHUMEpP, Y HEKOTOPBIX MyX—cHUphua u 0ab0ueKk—CTEKISHHHI], BEITUKOJICITHO
MOJIPAXKAIOIINX OcaM. BakHBIM MPHUHIUT TaKOi MUMUKPHHA — MOJICNIN TIOJPAXKaHUs JOJDKHBI OBITH
JOCTaTOYHO MHOTOYHCICHHBIMU. [lo—BUAMMOMY, MOApAKAIOIIMKA BUJ HAHOCUT CBOEH MOJENIH
OTIpeIeNIEHHBIN yIIepO, CHIKAs IIEHHOCTh MPEAYIPEKIAIoIel OKPACKH.

B ciydyae Tak Ha3bIBaeMOTO, UHKEUIUHU3MA HACEKOMOE HCIIONIb3YeT YKPBITHE, CIEIaHHOE
XO3SIMHOM, a TaK)Ke 3amachkl €ro MUIIH, TpPeIBApUTEIBFHO yOWBas W chelas XO3sMHA. 37ech
XHUIIHAYECTBO COYETACTCS C MOAOOMEeM mapa3uTuiMa. Tak, JIMYMHKHA HEKOTOPBIX OC—HAE3JHHUKOB
CHayaJla BBICACHIBAIOT JINYMHKY—TAJTIO00Pa30BaTelis, a MOTOM IMHTAIOTCSl CTEHKaMHU CaMOro Tajuia.
AHaJOTUYHBIM 00pa3oM CaMKH HEKOTOPBIX MYypPaBbheB IPOHHUKAIOT B THE3[Aa JAPYTUX BHIIOB,
yOMBaIOT HAXOASAIIMXCS TaM CaMOK M 3aMEIIAl0T MX. Takoe THE3/I0 C YY)KOW CaMKOW JKMBET HE
0oJjiee IBYX JIET, IOKa COXPaHSIOTCS pabodne THe3a—X03sI1HA.

Jlpyroii mpumep cuMOMO03a — KOMMeHcanu3M, B 3TOM Cllydae OJWH NapTHEp BO3jaraeT Ha
JPYTOTO PETYJNSAIHUIO CBOMX OTHOIICHWHA C BHEIIHEW CPEeNoH, T.€. HCIOJIB3YeT €ro B CBOMX IETsX,
HO, B OTJIMYHE OT MMapa3uTH3Ma He IPUHOCHUT €My CYIIECTBEHHOTO Bpeaa. B mpuHmuIie, Bce e npu
OOMTAaHUM HA TeJe XO3SMHA M TMHTAHWW €r0 OTMEPIIMMHU TKAaHSAMH KOMMEHCAJIBI Mallo, 4YeM
OTJIMYAIOTCST OT Tapa3uToB. Tak, MyXoeapl, XUBYIIHE Ha TeJe TNTHIl, MUTAIOTCS YeUTyHKaMu
POTOBOTO CIIOSI KOKH, @ MHOT/IA U MephsiMU. [Ipy OOIBIIOM KOTHYECTBE MyXOEIOB MOCTAHNE HMHU
NEpbeB OTPHUIATEIBHO CKAa3bIBACTCS HAa JKW3HM NTHIBI. [lyXoemsl, mepeMemasch MO KOXe,
OECIOKOST CBOETr0 XO3simHAa. HakoHell, 3TM HAaceKOMbIE MOTYT 3arjiaThiBaTh BBICTYMAIOIIME W3
pacyecoB Karuii KPOBH.

OpuH U3 TUIOB KOMMEHCAIIU3Ma — CUHOUKUS, T.6. OOUTAHUE B JKUIIUIIE XO35MHA U MMUTAHUE
ocTaTKamH ero nuiu. KoMMeHcasamMu Takoro poja sIBIISIFOTCS TapakaHbl MHOTHX BHUJIOB, M3/IaBHA
3aceNMBIINE JKUIbe denoBeKka. Jlpyroit mpumep — oOUTaHUE B THE3MIaX PHDKHUX JIECHBIX MYpPaBHEB
OYCHb MEIKHX MypaBbeB Formicoxenus nitiduludNyl. DTu coxurenn MOAOUPAIOTCA K PBHIKHM
MypaBbsiM B TOT MOMEHT, KOTJa MOCIeAHre OOMEHUBAIOTCA TMHUIICH, H YHOCST CBOIO KPOXOTHYIO
noiro. BooOmie B MypaBeiHHKax KMBET MHOXKECTBO CaMBIX Pa3IMYHBIX HACEKOMBIX, B TOM YHCIIC
JUYUHKU KYKOB—OPOH30BOK, JIMCTOCIOB—KIIUTP, HEKOTOPHIX KIIOMOB. DBOJBIIMHCTBO W3 HUX
MUTaeTCs TM00 KAKUMHU—TO OTXOJaMU MypaBeHHHKA, TUOO THUIOUIMM CTPOUTEILHBIM MaTEPUAIIOM.
OpHAKO YacTh TaKUX MUPMeKOdUI08 BHIIEISET CIEIHAbHBIC BEIIECTBA, KOTOPhIE, KAaK CUUTAETCS,
"onbsHAIOT" MypaBbeB. B pesynbpTaTe MypaBbu MO0 KOPMST CBOMX HAaXJICOHMKOB KaK JIMUUHOK
WIN Jpyr Jpyra, JTU0O HE NPEMmSITCTBYIOT YHHYTOXKEHHUI0O HWMH SUIl U JIMYUHOK MYPaBbEB
(G.LeMasne, 1994).

Od4eBHIHO, YTO OTH TNPUMEPHl KOMMEHCAJIM3Ma MOTYT OBITh MCTOJIKOBaHBI W Kak
CBOeOOpa3HbIC BapUAHTHI MApa3uTH3Ma, MMOCKOJIBKY COKUTENh MPAaKTUYECKH BCETa HAHOCHT BpEll
cBoeMy x03suHy. K paspsay peakux ciydaeB KOMMEHCAIM3Ma, KOTJa OJWH BHUJ MOJb3YyeTCs
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3aIIMTON JPyroro, He HAHOCS IMOCJIECIHEMY Bpeaa, MOXHO oTHectdu mpumep O.Ilmankm (1981).
HekoTopsie Tponuyeckue NTUIBI 04€Hb OXOTHO THE3AATCS MOOJIN30CTH OT THe3 ] muen u oc. Jlesno B
TOM, YTO NOTHIBl CTPaJAlOT OT OJHOIO M3 BHUAOB OBOJOB, OTKJIAJBIBAIONIMX filla HAa MTEHIOB.
JIM4MHKY OBOJOB MPOHUKAIOT BHYTPH TeJla MTEHLOB W 4acTo Ux ryosT. [lo-Buaumomy, muemnsl u
OChl OTTOHSIIOT WM JIOBAT OBOAOB. [lo KpaifHell Mepe 3apakeHHE OBOJAMHU OJIM3 MUYEIHUHBIX U
OCHHBIX THE3]] pe3KO CHUKAETCH.

B ciywae npomokoonepayuu (01HOTO U3 BUAOB CHMON03a) TOJIB3Y MOJIYYal0T 00a y4acTHHKA,
OJIHAKO UX COTPYAHHMYECTBO HE SIBISIETCA aOCOMIOTHO HEOOXOIMMBIM U OHH MOTYT MPOXUTh APYT
0e3 napyra. IlpuBeneM HECKOJBKO MPUMEPOB MPOTOKoOMNepanuu. Tak, MypaBbM MHOTHUX BHJIOB
OXOTHO TMOEAI0T CJaJKUE BBIICICHUS TJEH, Ha3bIBaeMble MEABAHOU pocoil. Ho MypaBbH Takke
MPUHOCAT OONBIIYIO O3y TISM, oOeperast UX OT XHUIHUKOB ¥ Mapa3uToB. Y TBEPKIACTCS JaxKe,
YTO MYypaBbU YHOCSIT CAMOK TJ€il Ha 3UMY M CIIOCOOHBI MEPEHOCUTH TIEH Ha COYHbIE MOJObIE
no0eru.

Hpyroii mpuMep NpOTOKOOINEPAMU — TPOMMYECKHE MYPaBbU—AITEKU U JIEPEBbSI CEMENUCTBA
[IEKPOMHEBBIX. B CTBOMAX M BETKAaX JTHX JCPEBHEB HMMEIOTCS OONBININE IOJIOCTH, OXOTHO
3acensieMble MypaBbsiMH. PacteHue obecriednBaeT MypaBbsM TakkKe U NUTaHHe. B ocHoBaHuM
JIMCTOBBIX YEPEIIKOB Ha CHEHUATbHBIX KHJIEBHIHBIX BBIPOCTaX IMOSBISAIOTCS TAaK Ha3bIBa€MbIE
MIOJUIEpOBCKUE Tenblla. KpoMe Toro, Ha yepemkax W HUKHEH MOBEPXHOCTU JIMCTHEB HMEIOTCA
KPOXOTHBIE O€NoBaThie BBIPOCTHI — JKEMUYXXHBIE XKelle3ku. M Te u Jpyrme coaepkar B
3HAYUTEIIBHOM KOJIMYECTBE INIMKOTE€H — OCHOBHOM 3allacHBI yIJIEBOJ| JKUBOTHBIX M TpuOOB, HE
CBOMCTBEHHBI BBICIIUM pacTeHusM. [lo—BuauMomMy, ¥ MypaBbU TOXKE NPHUHOCAT TOJIb3Y
LEKPOIHMEBBIM JIEPEBBSM, 3alllUlIas UX OT APYTUX HACEKOMBIX, MPEXIE BCEro OT MYpaBbEeB—
JUCTOPE30B, W Jake OTKYChIBas BEPXYIIKH TOOEroB IuaH, Kacaromuecs jepeBa. [Ipasna,
HEKOTOpBIE UCCIIEIOBATENN YTBEPHKIAIOT, UTO JIEPEBbs O€3 MypaBbEB COBEPIICHHO HE CTPAAAtoT.

Haxkowner, Haubosee TecHas oOnuraTHas CBSI3b BOHHMKAET MpU sipyaiiimieil popme cumbuoza —
mymyanrusme. TakoB cUMOMO3 TEPMUTOB U cCleHU(UYECKUX KTYTHUKOHOCIEB, OOUTAIOIIUX B HX
KHIIEYHHKE. brarogaps HAIMYUIO 3TUX KT'YTHKOHOCIIEB, CIIOCOOHBIX pasfiarath OJHO W3 Hambosee
CTOMKHMX BEIIECTB — KJIETYaTKy, TEPMHUTHI CIHOCOOHBI XKUTh AK€ Ha JMETEe W3 YHCTON BaThl.
JKryTukoHOCHBI TIOJT BIUSHUEM TOPMOHA JIMHBKH TEPMHUTA OOpPa3yIOT IUCTHI, MPUKPEIUICHHBIC K
BHYTpEHHEH 000JI0uKe 3aJHero oTAena kuiieyHuka. [locie TMHBKN TEPMHUT ChelaeT COPOIICHHYIO
UM IIKYPKY BMECTE C IUCTAMU U TaKUM 00Pa30M BOCCTaHABIMBAET (hayHy CBOMX CUMOMOHTOB.

[TogoOHbIE BHYTpeHHHE CHMOWOHTHI MOTYT OBITH OOHApY>KEHBI W B KHIIEYHHUKE MHOTHX
IpyTux HaceKOoMbIX. OIHAKO CHUMOHMOTHYECKHE OTHOIICHHS, KOHEYHO HE MCUEPIBIBAIOTCS
HaJIMYMEM BHYTPEHHUX CUMOUOHTOB. B psje ciyyaeB HaceKOMbIE CIIEUANIBHO Pa3BOAST MOJIE3HbIE
JUTSL HUX TPUOKH, TIEpEHOCS MX CIIOPBI ¢ MeCTa Ha MecTO. Tak, CaMKi HEKOTOPBIX KYKOB—KOPOEI0B
B BBIFPBI3€HHOM MMH XOJI€ 1O KOPO# JiepeBa MPUTOTOBJISIOT cyOCcTpaT U3 ONMUJIOK U COOCTBEHHBIX
KCKPEMEHTOB, COJIEpIKaIINX CIOPHI rprba onpeneneHnoro suaa. ['pud pazpacraercs moj KOpou u
CIIY>)KUT €IMHCTBEHHOM muieil 1t ananHoK. Crnopsl Tpuba MOTyT OBITh IIEPEHECEHBI HE TOJIBKO B
KHUIIIEYHOM KaHalle, HO U Ha MOBEPXHOCTHU TeJa KyKa B CHEIUAIbHBIX TOPAX KYTHKYJIBI.

MypaBbu—nnucTope3bl  (QakTHYeCKH  CO3[Jal0T  CIEUUaldbHYI0  KYJIbTypy  IpuOOB,
BHIPANIMBAEMYI0 MMM Ha OOpe3Kax CBEXHX JINCTHEB, YJOOPCHHBIX BBIJCICHUSMU MypaBbeB. B
HKCKpPEMEHTaX MYpPaBbEB COJEPKATCS MPOTEOTUTHUECKHE, T.€. paspyuiaroiiie OeloK (epMEeHTHI,
TpUOBI K€ CIIOCOOHBI pa3iaraTh KJIETYaTKy.

B nocnenHux nByX ciydasx OJMH CUMOMOHT YaCTUYHO IMOENAeT APYroro, T.e. UMEET MECTO
napazutu3M. OJHAKO TaKoe COKHUTEIHCTBO OKA3bIBACTCS MCKIIOUUTEIBHO MOJIE3HBIM i 000MX
BUJ0B. [lomoOHBIM k€ 00pa3oM MHOTHME HACEKOMbIE, MOENAIOUINe IMbUIbLY, OJHOBPEMEHHO H
MEPEHOCST €€ C IBeTKa Ha IBETOK. B3anMHOE MpHUCIOCOOTICHHE IIBETOB M HACEKOMBIX JOCTUTAET
BBICILIEH CTETIEHU COBEPILIEHCTBA, B PE3YJIbTAaTE YETO BHIMTPHIBAIOT U HACEKOMBIE, U PaCTEHUS.

Takum o00pazoMm, dYeTKHME TpaHH B KIAaCCH(PUKAIMU B3aMMOCBA3EH MeEXIy BHUIAMU
oTcyTCcTBYIOT. He Bcerna Bo3MOXHO, Halpumep, pa3rpaHUueHUe MapasuTH3Ma U KOMMEHcallu3Ma,
Jake B SBHO MYTYAIMCTHYECKUX CBSA3SX BO3MOXHBI 3JIEMEHTHI Mapa3UTH3Ma U XHUIHUYECTBA.
Komap — BpeMeHHBI mMmapa3uT, HaMagalONMid Ha XO35iMHA, a TakKe JIMYMHKA Hae3HUKA,
yOUBaromast X03s1MHa, BO MHOTOM CXOJIHBI C XUIIIHUKAMH.
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OtmetnM, 4TO 3TU (OPMBI B3aMMOJCHCTBHI MPUCYIIN WHOTJA BCEM aKTHBHBIM CTAIUsSM B
OoHTOreHe3e (BINM), a HHOTAA TOJBKO OIpeacieHHBIM. Hampumep, caMKy MapasuTHUECKUX
MEPETOHYATOKPBUIBIX SBJISIOTCS BPEMEHHBIMU TMapa3UTaMH, TaK KaK OOBIYHO TPHU OTKIAJKE SIHII
MUTAIOTCS] COKaMU TeJIa XO35MHA, 4 JUYMHKU — CTAI[MOHAPHBIE MTApa3UuThl HA TOM K€ XO35IMHE, PEKE
— XUIIHUKHU. [10CKOIBKY MMaro mepernoHYaToOKPhUIBIX BEAYT CBOOOHBIN 00pa3 »U3HU, UX WHOTAA
HA3bIBAIOT MAapa3uTOMJaMH. DTOT TEPMHUH HEYIAU€H, TaK KaK JIMYMHOYHAs, M HMMaruHajibHas
cTaaus (CaMKH) sIBJISIIOTCS Mapa3suTaMu. Y OJI0X MMAaro sIBJISFOTCS CTAllMOHAPHBIMH Mapa3suTaMH, a
JINYMHKH, )KUBYIIHE B MOJCTUIIKE THE3/a X035MHA, — TPUMEP TUIMTMYHON CUHONKHHU.

Hompeﬁuocmu U 63aUMO0eiiCmeus 8 IKOCUCHEMAX

Kaxxnpiii opraHu3m HMeeT OmpelieJIeHHOE MECTOOOMTAaHUE C OINpPEAEICHHBIMU YCIOBUSIMH.
DT MECTOOOUTAaHHSI MOTYT OBITh Pa3TUYHBIMHU B 3aBHCHMOCTH OT CTAIUU PAa3BUTHUSI HACEKOMOTO,
BPEMEHH CYTOK U ce30Ha. OpraHu3M He MOXKET CYIIEeCTBOBaTh 0e3 MUTaHUs, XOTsA Obl Ha KaKOH—
b0 craguu pa3BUTHS. HekoTopbie >KMBOTHBIC MENAOT CHEIUAIBHBIC COOPYKCHHsI, HECYIIHEe
pasHble (QyHKIMM, IJII Yero UM HEOOXOIWM CTpOMTENbHBIM Marepuan. Kpome Toro, ecnu
OTCYTCTBYIOT CII€LIHAJIbHBIC MPUCTIOCOOIEHUS JIi MUTPAIMK, HEOOXOIUM MEePEHOC OPraHU3MOB C
OJIHOTO MECTa Ha JIpyroe.

CoOOTBETCTBEHHO, BO3MOXHBI 4 THUNA CBSI3€M MEXKIy OpraHU3MaMHh B JKOCHUCTEME!
Tonuyeckue, Tpopudeckue, padpudeckue u hopudeckue. Tonuueckue c6s3u —ITO CO3IaHUE OTHUM
BUJIOM ONaronmpusiTHBIX WM HEONArOmpHSITHBIX  YCJIOBUW JUisi TpeOBIBaHUS ~ JIPYTOTO.
JlecTBUTENBHO, IIEHTPAIbHBIN OpraHu3M KOHCOPLUU — OOBIYHO pacTEHUE, HO MHOT/IA U KUBOTHOE
— JaeT TPHUIOT OOJBIIIOMY KOJHYECTBY OPTaHW3MOB, HEMOCPEACTBEHHO WU KOCBEHHO C HHM
cBA3aHHbIX. O TOMMYECKUX CBA3SX MOXKHO TOBOPUTH M B TOM cCllyyae, €CIM LEHTpajbHbIE
OpraHU3Mbl KOHCOPIIMU SIBISIOTCS MCTOYHUKAMU CyOcTpara, B KOTOPOM KHBYT JPYTHE BHIBI: B
oraje, OTMEPIIUX CTBOJIAX M BETKaxX, B TPyMaxX, BbLACNEHHUSX WU dKCKpeMeHTax. MHorma sTor
HEHTPAJIIbHBIA OpPraHu3M CO3/1ae€T OCOOBIE YCIOBHSI B pe3ysbTaTe CBOEH CTPOUTEIbHOU
JeATeLHOCTH (HOPBI TPBI3YHOB, MypaBeHHNKH). B KauecTBe co3aHus HEOIArompUsTHBIX YCIOBH
B.H.Beknemumies (1970) mpuBomut cnenyromuii npumep. Komap Anopheles culicifacies
OTKJIaJpIBAET SIHIla HAa PHUCOBBIX MOJSIX TOJBKO 10 TE€X IMOp, MOKa HaJ BOAOW HE MOSBISIOTCS
MIPOPOCTKU pUCA. ITU MPOPOCTKU MEIIAIOT TaK Ha3bIBAEMOU 'MPEAOTKIA0YHOM MIISICKE" CaMOK.

KoneuHo, Ha MOBEPXHOCTHU M BHYTPHU LIEHTPAJIILHOTO OpraHU3Ma CO3Jal0TCsl 0COObIE YCIOBHUS.
MyXu—KpOBOCOCKHM Ha MOBEPXHOCTH Tela JIOCS COXPAHSIOT, HApUMeEp, aKTUBHBIA 00pa3 KU3HH
Ja)ke B CUJIbHBIE MOpO3bl. B KycTax Tamapucka Temmeparypa Bo3Ayxa MOKET ObITh Ha 9° Huxke
OKpYy’Xarolen, 4To OIaronmpusiTHO JUIs JHEBOK MHOTHX HaceKoMbIX. Emme pe3de MoxeT ObITh
KOHTpPAcT TeMIlepaTypbl Ha MOBEPXHOCTU PACTEHUs, CUIIBHO Hcmapsioniero siaary. OgqHako ocoOble
YCIIOBUSI BOSHUKAIOT U B TNIyOMHE Ky4l KaMHEH, B MTOYBE MM Jake MPOCTO HA OPUCHTHPOBAHHOM B
OTpe/IeIECHHOM HampaBlieHUH ckiioHe. [loaTomy Tommyeckue CBS3M MMEIOT MECTO HE TOJIbKO B
OTHOIICHUU OPTaHM3MOB JPYT K IPYTY, HO M B OTHOILICHUH OpraHU3Ma KO BCEU OKPYXKAIOMICH ero
cpene, Kak )KUBOM, TaK U HEKUBOM.

BosMoxHBI 11 OoJiee CIOKHBIE OMOCpeI0OBaHHBIC CBsi3U. HamprMep, KOKHBIE OBOJBI CO3/IAIOT
Ha TeJle KUBOTHBIX SI3BBI, HA KOTOPBIEC OTKIIABIBAIOT siilia apyrue Mmyxu cemeiicts Calliphoridaen
Sarcophagidae.

Tonuueckue CBSI3U MEXAY MOMYJSAIUSAMHU Pa3HbIX OpPraHU3MOB OOBIYHO COMPOBOKIAIOTCS U
TpO(PUUECKUMHU CBSI3IMU — T.€. TUTAHUEM >KUBBIMU PACTEHUSMHU WM JKUBOTHBIMHU, BBIICTICHUSIMH,
IKCKPEMEHTaMH, OTMEPIINMH YacTIMHU (JIMCTOBO OMaj, OTIICTYIIMBIIASCS KOXA) WA TPYIaMH.
[Ipu 5TOM OpraHu3M MOXKET MOEIAThCS IENTUKOM, YTO THUIWYHO JI XHIIHUYECTBA, MOTYT OBITh
ChEJICHBI €0 OT/IENIbHBIC, HE TIPeHA3HAYCHHBIC /ISl 3TOr0 YaCTH (JIUCThS, TIEPbhsl, MITHIL) UM YaCTH,
CTECUATBHO MPHUCIIOCOOICHHBIC ISl MUTAHUS APYTHX BHIOB (MIOJUICPOBBI TEJbIla HA IICKPOIHH) U
YacTO CIyXal[he I PacHpOCTPAaHEHUS CeMsH Wik crop (MIOAbl pacTeHWH, IJIOJOBBIC Teja
rpu6oB). [loeganue SKCKPEMEHTOB WJIM TPYIOB MOTHOIIMX YXUBOTHBIX MOXET OBITh TOJC3HBIM IS
MOMYJISIIUM  TIPOU3BOJUTENSI 3TUX OCTaTKOB, TaK KaK MPUBOAMT K OUMIIEHUIO TEPPUTOPHH,
OCBOOOKICHHIO MTUTATEIHHBIX BEIIECTB U MX BO3BpaTy B 00IIHil KpyroBopoT. Kak u B mpeasiIyiemM
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cllyyae, JApYrue BUABI XKHUBOTHBIX WJIM PACTEHUH MOTYT BIUATH HA 3TH TPOPHUUECKUE CBS3H,
3aTpyaHsS WK 00Jieryas ux.

[Ipu ghabpuyeckux CBSA3IX HACEKOMBIE MCIIONB3YIOT pa3jIMYHbIE CTPOUTEIIBHBIE MaTepHAalIbl
JUISL CBOMX COOPY>KEHUH, CIy>KaluX JUIisi COOCTBEHHOM 3aIIUTHI U 3aIIUThI TIOTOMCTBA, CAMOUOHTOB,
XpaHeHHs 3amacoB WM e JOBIM A00biuM. CrenyeT pa3inuyarh CHEHHATbHO CO37aBaeMble
COOpPYKEHMsI U pe3yibTaThl NMUTaHUS B cyOcTpare, HampuMep, XOIbl B JIPEBECHHE WJIM BHYTpHU
MUHHPOBAHHOTO JHCTa. B mociaenqHuX ciiydasix OKa3bIBalOTCS OOBEIMHEHHBIMU (adpuueckue,
Tpopuueckue W  Tomuyeckue CBsi3U. CTpouTenbHBIH  MaTepuand MHOIJA  CHEHaIbHO
nepepabaTbIBaeTcs, Kak MpU MOCTPOCHUU OCaMH U3 MEPEKEBAHHOM IPeBECHHBI OYMa)kKHOTO THE3Ia,
a MHOTJIa CKPEIUISETCSl KyCOUKaMH, HallpUMeEp, B UEXJIMKAX PYYEHHUKOB UM MOJIEH.

@Dopuueckue CBSI3U BO3ZHHUKAIOT, €CIM KUBOTHOE IIEPEHOCUT HA CBOEM TEJI€ WJIM BHYTPH HETO
Kakue—Iuo0 Jpyrue opraHu3mbl. [Ipy 3TOM mNepeHOCHMBbIE >KUBOTHBIE HIIM PACTEHHS] MOTYT
MCIOJIb30BATh 'TIEPEHOCUTENS" TOJIBKO KAaK TPAHCHOPT WIIM )K€ TIOCTOSHHO OOUTATh HA Telle U B
Tene xo3suHa (mapasuTusM, MyTyanusm). DopuUYecKHe CBA3M HUMEIOT 0C000e 3HAYCHHE B TEX
cIydasix, KOrJa MeCTOOOUTaHUs yAaJICeHBI APYT OT Apyra U UX TPYAHO HaiTh (TpyIbl, HABO3, THE3/1a
00I1IeCTBEHHBIX HaceKOoMbIX). B.H.beknemuriieB mpuBoauT Kak mpuMep GOPHUCSCKON CBA3H MEPEHOC
4YejlaMyd TPUYHTYJIUMHOB YKOB—MAeK, MOJDKMIAIOIMX Ha LBETaX. TpUyHIYJINH, TOCTaBJIEHHBIN
MYeaoi B yieH, MoeJaer MYEIMHOE S0 B sSYEHKEe M Pa3BUBACTCS HA €€ NUILIEBBIX 3amacax
(naKBHIIMHKE3M). CyIIECTBEHHON TTOMEXOU ATOH (POPUIECKON CBSI3U SBISIOTCS MYXH, TOCEHIAIOIINE
L[BETHI BMECTE C MYeslaMu. TPUYHTYIMHBI HE CIIOCOOHBI OTJIIMYUTh UX JAPYT OT apyra. EcrecTtBeHHO,
YTO TPUYHTYJIMH, NPUIETIUBIINICA K Myxe, morudaer. Ha mocnennem npumepe 4eTKO BUIHO, Kak
MEeperIeTatoTCs APYT C IPYrOM pa3inyHble B3aUMOCBSI3U B OMOIIEHO3aX.

5. CYKIHECCUM

Cykyeccuss — 3TO 3aKOHOMEPHOE HM3MCHEHHE OWOIIEHO3a BO BpPEMEHHU. OTH H3MEHEHUS
BO3HHMKAIOT II0 CBS3aHHBIM JIpyr C JIPYrOM Ipu4YuMHaM. Bo-NepBbIX, OpraHu3Mbl, BXOIAIIUE B
OMOIICHO3, MO0 MEpe CBOETO PAa3BUTUS M PA3ZMHOKEHHUS OIPEACIICHHBIM 00pa3oM HW3MEHSIOT
(U3HYECKYI0 U XUMUYECKYIO Cpely M oO0Iee KOJIMYECTBO OPTaHUYECKOro BellecTBa. Bo-BTOPHIX,
CYKIIECCHS —3TO PE3YJIbTAT PA3BUTHUS CIOKHBIX B3aUMOJICHCTBUI BHYTPH OMOIICHO3A.

BO3MO)KHBI CyKI_[eCCI/II/I ABYX THUIIOB. KOHCMPpYKmMueHbvle, B TCUCHHUC KOTOpBIX B JaHHOM
OMOTOITE TOCTETICHHO HAKATIJIMBACTCS /IO OMPEEICHHOTO YPOBHS OMoMacca, U IECTPYKTUBHEIE, PU
KOTOpPBIX TIOCTETIICHHO pa3pyliaeTcs HaKOIUIEHHAs paHee OuWomacca, TIpeBpamiasch B
HEOpraHuyeckue coennHeHns. KOHCTPYKTHBHBIE CYKIIECCHU HAOIOMA0TCS HA MpUMepe OMOoIeHOo3a
B IIEJIOM, JECTPYKIHsS e OoJbllle NMPUYpOUYeHA K SPycy MOACTWIKH, TJEe HACT pa3pylIeHHE
PacTUTENILHOTO OMaja, WK e OXBaThIBACT OT/C/IbHBIE MHKPOYYacTKH (THHEHHE CTBOJA JepeBa,
pas3jiokeHue Tpyma, 3KCKpeMeHTOB). Kakmas cykieccus XapakTepu3yercs Oojiee WIM MEHee
OTpeNIeICHHON CMEHOW HaOOpOB BHUIOB pacTeHUH W IKUBOTHBIX. CyKIIECCHS HE TMPOTEKaeT
O0eckoHe4YHO. B cirydae KOHCTPYKTUBHOM CYKIIECCHH CKOPOCTh HAKOIUICHUs OMOMACChI TOCTETIEHHO
CHIIKACTCS W Ha 3aKIIOYUTEIIBHOW CTaluM — KIUMAaxkce — OOIIash MPOMYKTUBHOCTh OHMOIIEHO3a
OKa3bIBACTCSI PaBHOM €ro PHEPreTHUECKUM 3aTpaTaM. bHOIIEHO3 Ha CTaAuy KIMMaKca OTIUYAeTCs
0CcO00¥ YCTOMYHMBOCTBIO, XOTS B HEM BCErJa HMEIOT MECTO IECTPYKTHBHBIE CYKIICCCHH W,
COOTBETCTBEHHO, KPYrOBOPOT BemIeCTB. JleCTpyKTHBHAs K€ CYKIECCHs 3aKaHUYMBAETCS MOCIe
MTOJTHO MUHEPATU3allMA OPTaHUYECKOTO BEIIEeCTBa.

KOHCprKTI/IBHBIC CyKHGCCI/II/I BO3HHUKAKOT IIOCJIC I‘I/I6€J'II/I 10 KaKnUM-TO HpI/IqI/IHaM
CYIIECTBEHHOM YacTH OHOIIEHO03a, MPEXKIE BCETO €ro pPacTUTEIHHOTO KOMITIOHEHTA, W JJIATCS
JECATUICTUSIMH, @ WHOT/Ia CTOJICTHSIMH U OoJblne. JlecTpyKTUBHBIC K€ CYKIECCHU TPEOYIOT s
noHoro mukiaa or 10—20er npu pa3pylieHHH IPEBECHHBI IO HECKOJBKHUX CYTOK, KOTJa HICT
pacman 3kckpemMeHToB. CMeHa cTaguii CyKIeCCMU MPOTEeKaeT HamOoliee OBICTPO Ha MEPBBIX €e
JTanax.

Koncmpykmuenwie cykyeccuu

OTH CyKLIECCMM HAUYMHAIOTCS C 3aCEelIEHUs] MECT, OCBOOOJUBIIMXCS IOCIE JIECHOTO IMOXKapa,
HABOJHEHMS, BRIPYOKH Jieca, JIABUH U T€OJIOTMYECKUX COPOCOB U MO APYTUM MIPHUUHAM.
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[TepBbie coobIIecTBa, MOSIBUBIIHECS HA TAKUX MECTAX, HA3bIBAIOT MHOHEPHBIMU. OHHU COCTOST
B OCHOBHOM W3 PAaCTEHUH U KUBOTHBIX I—cTpaTeroB. Pazmuunble (opucTHUecKHe, a BMECTE C
HUMH U (DayHHCTHUECKUE KOMIUIEKCHI CMEHSIOT YT Apyra Kak Obl B acTadere, Moka coo0mEecTBO
HE JIOXOIMT JI0 COCTOSTHUS KIMMaKca — OKOHYaTeIbHOU cBoell craauu. Ha gone Takux cykieccuu
BO3ZHUKAIOT HUKIMYECKUE CYKIIECCUU OoJjiee MENKOro mopsaka. Tak, U3BECTHO, YTO JJIsi CPEAHEH
MIOJIOCHI Halllell YMEPEeHHOI 30HbI KIIMMAKCHBIM COOOIIECTBOM MOTYT OBITH AyOOBbIe jeca. OaHako
MocJie BRIPYOKH Jieca MepBBIMU Ha 3TOM MECTE TIOSIBIISTFOTCSI METTKOJIMCTBEHHBIE IPEBECHBIC TIOPOIBI,
o0biuHO Oepe3a u ocuHa. [lom MOKPOBOM Takoro Jjeca BBIPACTAET EJNbHHUK, MOCTEIEHHO
BBITECHSIFOIIMIA JINCTBEHHBIE TOpoJbl. HO enu HeycTOHYHMBBI K CHUJIBHBIM BETpaM U Ha MECTE
BETpOBajia OIATh BbIpacTaeT Oepe3Hsak. Jloaro xuBymme nayObl Ha (OHE OSTOH CMEHBI
PaCTHTENHHOCTH JIUIIH TIOCTENICHHO 3aBOEBHIBAIOT JIPEBECHBIN MOJIOT. ECTECTBEHHO, YTO CO CMEHOM
JPEBECHBIX MOPOJ MEHSIOTCS BCE KOHCOPLMHM M C HUMHU OOJbIlas 4acTh HAcENeHUS HACEKOMBIX.
DTOT Mpolecc 3aXBaThIBAET CTOJETHS.

Hacexomble—puTodarn urparoT akTUBHYIO POJIb B CYKLECCHSX, 3HAUUTEIBHO HUX YCKOPSS.
DTO MPOUCXOTUT MOTOMY, YTO HACEKOMBIE B MIEPBYIO OYEPE/Ib YCTPAHSIOT OCIA0JICHHBIE PACTCHUS.
[lepepaboTka HACEKOMBIMU JPEBECHBIX U APYTUX PACTUTENBHBIX TKaHEW MPUBOIUT K OBICTpOMY
BO3BPAIICHUIO OPTAaHMYECKUX BEIIECTB B MOYBY, YTO IMOBBIMIAET YCTOMYMBOCTH BCErO OMOIICHO3A.
Hacekompie crmocoOCTBYIOT Takke OBICTpON 3aMeHE HEYCTOWYUBBIX JIECHBIX M TIOJIEBBIX
MOHOKYJBTYP, CO3/IaHHBIX YEJIOBEKOM, Ha OoJiee CIIOKHBIE W YCTOWYMBBIC €CTECTBEHHBIC
OMOILIEHO3EI.

B pe3ynpTaTe MOCTOSHHON [EATEIBHOCTH 4YEJIOBEKa BO MHOTHX CIydasx KJIMMAaKC He
JOCTUTAETCA, HO BO3HUKAET JpYroe YCTOWYMBOE COCTOSIHME — Ouckiumaxc. Hampumep,
9Ype3MEpHBI BBIIAC CKOTA MOXET TMPEBPAaTUTh CTENh B IMYCTBIHHOE COOOIIECTBO C
COOTBETCTBYIOIICH, XOTSI M HECKOJBKO W3MEHEHHONW u oOemHeHHOW duiopoit W  (dayHOMH.
JIMCKIMMAaKCHBIMA MOKHO CYUTATh M OTHOCHUTEIHHO YCTOMYMBEIE COOOIIECTBA, BO3HUKAIOIINE HA
MYCTBIPSAX W XapaKTEPHU3YIOIIHUECS PYyAEPATbHON pacTUTENbHOCTHhIO. MHOrma K 3TOM KaTeropuu
OTHOCAT M arpoIeHO3bl, KOTOPble HEOJHOKPATHO 3a T0Jl MOJABEPraroTCs BO3CHCTBUIO YEIOBEKA.
EctectBennble ¢utodaru u COpHSIKA OBICTPO MOTYT NMPEBPATUTh MX B THUIHYHBIE AJIS JAHHOTO
KJIMMaTa MUOHEPHBIE cOO0IecTBa ¢ MpeodiajaHueM PACTCHHUH U )KUBOTHBIX [—CTPATETOB.

Hecmpykmuenuie cykyeccuu

Bce necTpykTHUBHBIE CYKIECCHMM TPEACTABISAIOT COOOH pa3lioKeHHE OpPraHUYecKOro
cyOcTpara 0 MOYTH TOJIHON ero MHUHEpalu3alii. JTH CYKIIECCUU JIETKO HaOJI0aTh Ha pUMeEpe
MOCTETIEHHOTO H3MEHEHHs Olaja PAacTUTEIbHOCTH — MOJCTHJIKHM. Tak Kak omaj MOCTyMaeT B
MOJICTUIIKY OoJiee MM MEHEe PEryJIsipHO, TO B MOACTUIIKE BO3HUKAET CIOUCTOCTH, COJAEprKaluas
cyOcTpaT Ha pa3HBIX CTAIUAX PA3JIOKCHHUS U, COOTBETCTBEHHO, C pa3HBIM HAOOPOM OakTepUaTbHOU
¢bnopel U dpayHsl. B menom s NOACTHUIKM XapaKTEPHO OOJBIIOE AKOJOTHUYECKOE pa3zHooOpasue
(H.M.Yepuosa, 1977). 3mech 00OMTAIOT COTHH BHJAOB HEMATOA M UICHHCTOHOTHX. B umcio
MOCTITHUX BXOJAT KJICIIH, HOTOXBOCTKH, JINUMHKH Pa3IMYHBIX JBYKPBUIBIX, )KYKU. B moxactuike
HU3Ka CTENEHb JOMUHUPOBAHUS MAacCOBbIX (OpPM U HMeeTcs OOJbIIOe KOJIUYECTBO BUIOB C
YCTOMYHMBO HU3KOU YUCIIEHHOCTBIO.

Habmonenus 3a cykueccusiMu B cocTaBe (hayHbl MOJCTHIIKH OCTOXKHSIOTCS MUTPALUSIMU
YJICHUCTOHOTHX, CBSI3aHHBIMH CO CTCIICHBIO YBIIQKHEHUS TOJACTHIKH (IOrojoit) u ce3oHoM. B
TEYEHHE CYKIECCHH YETKO MPOCIIEKHUBACTCS BCE KE MOCTENEHHAs] CMEHA TTOBEPXHOCTHO KUBYIIUX
(opM YIEHUCTOHOTHX MOACTUIOYHO—IOUBEHHBIMH, a 3aTeM MTOYBEHHBIMHU (POpPMaMHU.

Bpewmsi, HeoOxonuMoe a1 MUHEpalIM3alud U TYMU(UKALUKA XBOIHOTO U JINCTBEHHOTO OMajia
B YMEPEHHOM KJIKMaTe, paBHO mpumepHo 9—12 rogam. UNEHHUCTOHOTHE WIPAIOT CYIIECTBEHHYIO
POJIb B 3TOM IPOLIECCE, MEXaHUYECKH U3MeNbyasi CyOCTpaT U MpoIycKasi ero CKBO3b KUILEYHHUK, TIe
OH BMecTe C OakTepuanbHOM U TpuOHON Quiopoit oOpabaTbiBaeTCd NHILEBAPUTEIBHBIMU
dhepmeHTaMu.

VHble KOMIUIEKCHl BUIOB HACEKOMBIX NPUHMMAIOT y4YacTHE B Pa3NIOKEHHHM IPEBECHHBI,
HampuMep YHaBIIMX CTBOJIOB JEpEBbEB WM MHEH. MoXHO pa3nuuuTh 4 cTaauu 3TOro mpoliecca
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(b.M.Mamaeg, 1960).IlepBast cragusi ©IMEET MECTO, KOTJa OTMEpIas JPEeBECHHA OCTAETCS CIle
TBEPJIOH, XOTS B HEU yXKe MOCEISIIOTCS pa3IMdHbIe JepeBOOKpamuBaronue rpudsl. Ha stoit cragun
B JIPEBECHHE XHUBYT JIMYMHKH Pa3HBIX ycaueil, a CIoil KOpbl HHTEHCUBHO MOTPeOsieTcs KyKaMu—
KOpO€IaMH M JIMYMHKaMU ycadyel—parueB. Ha BTopoii ctaauu apeBecrHa mpruoOpeTaeT OyphIid IBET
U JIETKO pacKajblBaeTcs Ha IUIACTUHKH. J[epeBO NMpPOAODKAIOT pa3pyllaTh ycadM, a MO3KE K HUM
MPUCOSANHSIIOTCS JTUYMHKHM KyKOoB—poraueil. Ha Tperheil craguu apeBecMHa CTaHOBUTCS OYEHB
JIOMKOW M MMeeT KpacHbli 11BeT. OCHOBHOE HaceJIeHUE TaKOW APEBECHMHBl — MypaBbH. YIaBIIME
CTBOJIBI Ha 3TOM CTaJ UM Pa3NioKEeHUs 0OBIYHO MOKPHITHI MXOoM. HakoHerl, peBecrHa npeBpalaercs
B TEMHO—KOPHYHEBYIO TPYXY, 3aCEJI€HHYIO J0)KIEBBIMH UYEPBSIMH, MHOTOHOXXKaMH, JUYMHKaMH
komapoB Bibionidae u apyrumu HacekombiMu. OTMETHM, YTO TpPU PA3JIOKECHHUH JIPEBECHHBI
OTJIETbHBIE KOMIUIEKCHI ()ayHbI MOT'YT U BBINIAATh, XOTSI HTOT PA3JI0KECHHUSI IPESBECHHBI BCET1a OJIUH
U TOT XKe€.

3HaYNTENIHHO OBICTpEe MPOTEKaeT CyKLEeccHs Ha cyOcTpaTax, OoraTeix a3oToM. B menom Ha
MEPBBIX CTATUSAX Pa3IOKEHHs JIOOBIX TaKMX CYOCTpaTOB paHbIIE APYTHX MOABIAIOTCA fAHNA U
muunHkd  Myx  (ocobernno Muscidae, Calliphoridae, Sarcophagidaejsxoropbie Xyku u
dopesupyomye WIEHUCTOHOTHE, B OCHOBHOM KIICHIM, 3aHOCHUMbIE JTHMH HAaCEKOMBIMH.
IlocTennieHHO OHM 3aMENIAOTCs MOYBEHHO—TIOJICTHJIOYHBIMU BHAAMU U, HAKOHEL, IIOYBEHHBIMH.
Pa3znuuns B BUIOBOM COCTaBe, CBSI3aHHBIE C TUIIOM CyOCTpaTa, OYeHb 3aMETHBI Ha MEPBBIX 3Tarax
pas3ioXKeHus, a MOTOM IOCTENEHHO criiaxkuBarorcs. [IpaBaa, mpu HM3KOM BIAXKHOCTH Ha CyXHUX
OCTaTKax TPYIOB OYEHb JOJT0 COXPAHSIIOTCS KYKU—KOKEEeAbl U MOJIH.

H.M.YepHoBa ommchIBaeT CIEAyIOIIME HW3MEHEHHUS BO BPEeMEHH (ayHbl KOHCKOTO HaBO3a.
HaBo3, nponexaBmmii He 60jee CyTOK, COAEPKUT MHOTO MEJIKHUX HEMAaTOoJ, Siia MyX—Ipo30Qul,
HEKOTOpBIX (hopesupyromux kiemeii. Ha 3-1 1eHp B HaBo3e MOMUMO TOH ke (hayHbl, HAUUHAIOT
MOMAa/IaThCsl JTUUMHKU KyKOB—cTapminuHuI. Ha necsaTeiil 1eHb MOTYT OBITh OOHAPYXEHBI JTUUUHKH
Bonor000B (Cercyor) m B3pocible JKYKH TEX K€ BHAOB, a TaKKe >KyKH—Kapamy3uku. B
JIBEHA/ILIATUIHEBHOM HaBO3e¢ OOWJIbHBI HOroxBocTku (Hypogastrurgd a Takke MeEJKHE KYKH
cemeiictBa Ptiliidae.

Ha Oorareix opranmdyeckux cyOCTpaTax BO3HUKAET >KECTKass KOHKYPEHLHUS MEXIy €ro
notpeOuTensiMu. Tak, HABO3 MOXET OYeHb ObICTPO YTHIU3UPOBATHCS )KyKaMH. B 10KHBIX pailoHax
ckapaOen M HEKOTOpbIe APyrue HaBO3SHUKH JIETAl0T U3 HaBO3a IIaphl, KOTOPbIE KATAT C OTKPHITOrO
MeCTa B CIELHATbHO JeNaeMbIe YKPBITHSA, MO3BOJSIONIME M30aBUTHCS OT KOHKYPEHTOB. JKyKu—
Moruabik Necrophorus toii sxe 1enbro 3apbIBalOT TPYIIBI MEIKHUX KUBOTHBIX B ITOYBY.

OdeHb cIoXKHAs U HApsDKEHHAS KOHKYPEHIUS MEXKTY HACEKOMBIMU, TprOaMy U HEMaToJaMHu
TpeOyeT OT MEPBBIX 3aceNuTeNield OOJIBIION CKOPOCTH Pa3BUTHS, YTO OOJIET4aeTCsl pa3orpeBOM
cyocrpara no 30—40° C. Tak, KOMHaTHas Myxa B CBHHOM HaBO3€ CIIOCOOHA pa3BUTHCA OT
CBEXKEOTJIOXKEHHOIO fAilla J0 KYKOJKH 3a 5—6 cyrok. bomnbmioe 3HaueHue HMeeT TIpymnrnoBoe
BHEKUIIIEYHOE TNHILIEBAapEHUE, BbBIICICHUE psga BEIIECTB, YOMBAIOUIMX KOHKYPEHTOB WU
TOPMO3AIIUX HX pocT, W Takxke wusMeHeHuss pH cyOctpara. EcrecTBeHHO, 4TO OOJjbIIas
KOHIICHTPALlMsl HACEKOMBIX B OBICTPO pasiaramomuxcs cyocTparax NpUBIEKaeT MHOTUX XHMITHHKOB
u mapa3utoB. Jlaxe cpean Muscidaeects BHIbI, IHIUHKHA KOTOPBIX MOEAAIOT JIMYUHOK MYX IPYTHUX
Buj0B. [lepBas cTtaaus pasznokeHus cyocTpara, 6oraroro Oenkamu, JUIUTCSA HE 00Jiee HeCKOIhKUX
nHeil. [lanee cienyioT Ipyrue MeHee HalpssKEHHbIE B OTHOLICHUM KOHKYPEHIIMHM CTaauH, Te
IIPAKTUYECKH ITOJIHOCTHIO CMEHSIOTCS BCE IPYIIINPOBKY HACEKOMBIX.

6. AHTPOIIOT'EHHBIE 9 KOCUCTEMbI

XO034iCTBEHHAsE JEATEIBHOCTh YEJIOBEKa TMPUBOAUT K PE3KUM H3MEHEHUSIM BCEX
KOMIIOHEHTOB OMOIIEHO030B, B TOoM uucie u Hacekombix (M.B.Kozmos, 1990).IIpu stom mHOrHE
BUJIBI BEIMUPAIOT WU CTAHOBATCS penkumu. CYIIECTBEHHO COKPAIIAIOTCS M IPOOSTCS HA YacTH
apeajbl MHOTHX BHJOB. HeKoTOpbIC jke BHJIBI TIOJYYaAIOT MPEUMYIIECTBA M CTAHOBATCS MAaCCOBBIMH.
Kpome Toro, B psme cimydaeB ¢ayHa oOoram@aercss HOBBIMH BUIaMH, OECCO3HATEIBHO WIIH
CO3HATEJILHO 3aBE3CHHBIMH 4YelloBeKOM. CTemeHb MW XapakTep M3MCHCHHH OWOIICHO30B
OTIPEIIENIAIOTCS POJOM U MHTCHCUBHOCTBIO €ro X03sHCTBeHHOTO mcnoib3oBanus (C.M. Mensenes,

1959).
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Tak, ymMepeHHBI BbIAC CKOTAa HE HAHOCUT CYUIECTBEHHOI'O BpE€Jia JYTOBOMY U CTEIHOMY
OHMOLIEHO3y, TOCKOJbKY KOIIBITHBIE — €CTECTBEHHBIH KOMIIOHEHT MHOTHUX OMOIEHO30B,
MOBBIIIAIOIINHN UX YCTOWYUBOCTh. OTHAKO CIIMITKOM WHTEHCUBHBIN BBINIAC MIPUBOJIUT K OOCTHEHUIO
(ba0pBI ¥, COOTBETCTBEHHO, (DayHbl HACEKOMBIX MPU OOIIEM CIABUTE BCEX KOMIIOHEHTOB B CTOPOHY
OombIIell KcepoUIBbHOCTH. Bhimac ckoTa — 3TO HE TOJIBKO U3BATHE YACTH 3€JICHON MacChl, HO U
HapylIeHHe TIOYBEHHOTO IIOKPOBa, OCOOEHHO €ro TIOBEPXHOCTHOM CTPYKTYpbI, MOSBICHHE
MHOTOYHCIICHHBIX KPOBOCOCYIIIMX HACEKOMBIX U oOuTaTeNneil HaBo3a. IHTepecHo, 4TO B HEKOTOPHIX
CllydasiX COXpPAaHEHUIO TMpexXHEeW ¢ayHbl HACEKOMBIX CYIIECTBEHHO CIOCOOCTBYIOT KOJIIOUHE
KYCTapHUKH U TMOJYKYCTAPHUKH, MOJ NPUKPBITUEM KOTOPBIX OCTAIOTCS HETPOHYTHIMU MHOTHE
apyrue pacrenus (B.C.Myp3un, 1981).

CHmKeHne BUI0BOTO pa3HOOOpa3usi MPOUCXOTUT U NP KOIICHUU TPaB, KOTOPOE MPUBOAMT K
BBINA/ICHNIO U3 cocTaBa (IOphl psia OJHOJETHUX U ABYJIETHUX PACTCHUN, KOTOPHIC JUIIAIOTCA
BO3MOXXHOCTH JaBaTh ceMeHa. Ha mokoce mormbaer macca ITHYMHOK HACEKOMBIX, OCOOEHHO
oOuTarouMx BHYTpU crebneil. MHTepecHO, 4TO TOJBKO €XKEroJHOE CKallMBaHHE TpaB pPe3KO
obennsier coctaB ¢ayHbl. llpu HeperylsspHOM CEHOKOIICHWH KOMIUIEKC HACEKOMBIX 3aMETHO
oOoramiaercs, Tak Kak, OHO, MO—BUIUMOMY, B KaKOW—TO Mepe 3aMEHSeT OTCYTCTBHE WIIU
HEJOCTAaTOK JUKUX KOTBITHBIX WJIH K€ YMEPEHHBIN BBINIAC CKOTA. B aOCOMIOTHO 3amoBeIHON CTenH,
/i€ 3anpenieHbl U BhINAc, U CEHOKOIICHHE, BUOBOMH COCTaB HACEKOMBIX 3aMETHO OOEIHEH U OHH
MPEACTABICHBI B OCHOBHOM MPSIMOKPBLIBIMU U HEKOTOPHIMH KJIOTIAMH.

Pekpeanmonnas Harpy3ka Ha OHOIICHO3bI, CONPOBOXKIAIOMIASCS BBITANTHIBAHUEM U
3aMyCOpMBaHHEM MECTHOCTH, BIHMSE€T Ha QayHy ™OJ0OHO WHTEHCUBHOMY BBITIACY CKOTA,
CYIIIECTBEHHO €€ 00eTHSISI.

CBoeoOpa3Hasi cHTyallsi BO3HHKAeT Ha oOoumHax gopor. C OIHOW CTOpPOHBI, YacThie
MOBPEXK/ICHUS W 3aMyCOPHBAHHE MPHBOAAT K PACIBETY PyAepabHBIX (MYCOPHBIX) pPacTECHUIt
(momyx, kpammBa, TOJBIHB, MYCTBIPHUK U T.JI.) C UX CBOe0Opa3zHOW (ayHOi, ¢ qpyrod — MMEHHO
OKOJIO JOPOT MHOT/a COXPAHSAIOTCS OCTATKH MPEKHEH 1enuHHoi ¢utopsl u ¢ayusl (C.H. Measenes,
1959).C nanbHeiiieit ypOaHu3amueir MECTHOCTH 3TH OCTaTKH, KaK MPABUJIO, HCYC3AOT.

BripyOka neca, a Tem Oosiee pacmanika IEIUHBI MPUBOIAT K WCYC3HOBEHHIO OOJBITMHCTBA
AJIEMEHTOB MpekHero OuoreHo3a. Ha monsx u B caiax BO3HUKAIOT MCKYCCTBEHHBIE COOOIIECTBA,
CO3/1aBaeMbl€ U TOCTOSTHHO MOJJEpKUBAEMble YEJIOBEKOM, — arpoOHOIIEHO3bl, O KOTOPHIX PEUb
noier Hmwke. YpOaHU3amMsT MECTHOCTH MPUBOAUT K TOTHOMY YHHUYTOXKEHHUIO TIPEKHUX
OMOILIEHO30B.

CBoeoOpa3Hble HIKOCHUCTEMBI, COCTOSIINE TMPAKTUYECKH W3 OJHOTO BHUIA, CO3HAOTCS
YeJIOBEKOM MpPH MAacCOBOM pa3BEIEHWH HACEKOMBIX. Takue J1abopaTOpHbIE SKOCHUCTEMBbl MHOTIIA
Ha3bIBaIOT TexHoleHo3amu (A.3. 3motuH, 1989).

Azpobuoyenosot

ArpoOuoiieHo3 (arporeHo3) — MpuMep BTOPUYHOTO HIIM JUCKIMMAKCHOTO OuolieHo3a. OH
OTJINYAETCS TE€M, YTO B HEM MCKYCCTBCHHO IOJCPKUBACTCS PE3KOe JIOMHHUpOBaHUE (OOBIYHO
(haKTHYECKH MOHOKYJBTYpa) KaKOrO—IN0O OJHOTO CEIbCKOXO3SHCTBEHHOTO pacTeHus. EjxeromaHo
gacTh OMOMAacChl, CO3/1aBa€MOIl arpolieH030M, H3bIMAETCSl B KAUeCTBE ypoKasi, IPU ATOM arporieHo3
TepsieT KaK OPraHuYeCcKue, TaK 1 MUHEPAJIbHBIC BEIIECTRA.

Takoe uCKycCTBEHHOE O0Opa3OBaHME, KaK arpoleHO03, MOXET COXpaHSAThCS TOJIbKO MpHU
MMOCTOSIHHOM W €KETOJJHOM BO300HOBJICHHH €r0 YEeIOBEKOM. Teppuropus JH0O0ro OpolieHHOTo
arpoleHo3a OBICTPO 3aceNIeTCs COPHOM PacTUTEIbHOCTHIO, KYJIbTYPHBIE K€ PACTEHUSl C MEPBBIX
JIET OKa3bIBAIOTCS TPETHECTEIIEHHBIM KOMIIOHEHTOM ()JIOPBI, @ IIOTOM UCYE3a0T.

OpHako B TeYeHHE MepHoJia BEreTaluy Ha moJie (OpMUPYETCS CIOKHBIA U MHOTAA XOPOIIO
cOamaHCHpPOBAaHHBIM KOMILUIEKC HACEKOMBIX, HACUUTHIBAIONIMA COTHU BUIOB. B 3TOT KOMIUIEKC
BXoAAT (utodaru, MoBpeKAAOIINE KyIbTypHbIE pacTeHus, putodaru, chemarommye COpHIKH, U
MHOTOYHCIICHHBIE dHTOMOdaru. [1oaToMy XOpOIIO YKOpPEHHBINEECS M BeChbMa PacCHpOCTPaHEHHOE
MpeJACTaBICHHEe, YTO "arporeHo3 He obOmamaer cBoicTtBoM peryisiuun” (JI.B.Apaonbau, K.B.
Apnonbau. 1963), y)xe HaHECIO M TPOJOJDKACT HAHOCUTH HAIIEMy M MHPOBOMY XO3SHCTBY
KOJIOCCaNbHBIN Bpell. BMecTo KOHTpOIIst 3a arpolieH030M U MONBITOK MOBBICUTH €r0 YCTOWYMBOCTb,
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MACCUBHO OXKUAACTCS HACTYIUICHHE MacCOBOTO PAa3MHOKEHUS BPEIHTEINs, & 3aT€M MPUMEHSIOTCS
paavKaibHble Mephl. Takas 3amuTa pacTeHUN TOXKE COXPaHSAET ypoxkKal, HO MPU 3TOM PaCXOAyeTcCst
MHOT'O CPEACTB M OOBIYHO 3arps3HSAIOTCS SAaMHU MUILEBBIC MPOMYKTHI, BOJAA M BCE OKPYKAOIIHE
OMOILIEHO3EI.

EcrecTBeHHass ycTOWYHMBOCTH arpoleHo3a MOXKET OBITh 3HAYUTEIBHO IOBBIIICHA 33 CYET
rpaHUYaIIdX C HUM OHOIEHO30B, YaCTO SBJISIONIMXCS TOCTOSHHBIM HCTOYHUKOM XHIIHUKOB U
napasutoB (O.[d.HuszoB, 1992; A.Ill.Xampaes, 1992). Ecau 3TH OHOLIEHO3BI HAaXOJSATCS HE Ha
MMUOHEPHBIX CTA/IUAX CYKIIECCHH, Ha HUX JOJDKHBI OTCYTCTBOBaTh (hutodaru — r-cTpaTerd, MHOTHE
U3 KOTOPBIX SIBJISIFOTCS BPEIHUTEISIMU CEITbCKOXO3SHCTBEHHBIX pacTeHuid. CleoBaTelbHO, YeM
ycToiunBee OMOIEHO03, MPHUJICTAIONINNA K TIOJII0 C CEIhCKOXO03HCTBEHHONW KYIBTYpOH, 4eM MeHee
OUOHEPHBIM OH  SBJSIETCS, TEM  OOJbIIE IOJNb3bl OH MOXET TIPUHECTH COCEIHUM
CEITbCKOXO3SHCTBEHHBIM YTOJTBSIM.

K coxarneHuto, B CETbCKOM XO03SHICTBE OOBIYHO MPUMEHsIETCsi oOpaTHas npakTtuka. C 1enbio
YCTPaHEHUS! COPHSKOB W BPEAMTENCH YacTO TEepenaxuBalOT OOOYMHBI JIOPOT, a B HEKOTOPBIX
CIydasix UX JIake BBDKUTaloT. ECTECTBEHHO, YTO HA TAKOM OTOJICHHOM YYacTKe KpOME pacTeHHU U
KUBOTHBIX [—CTPaTETOB HUKTO IMOCEIUTHCS HE MOXET, M 3TH YYaCTKH SIBJISIOTCS MOCTaBIIMKAMU
COpPHSIKOB M BpenuTesei noo. bonee mpaBuiibHbIM ObLUTO OBl MIIM COBCEM HE TPOTaTh 3TH YYaCTKH,
WIH YK€ YCKOPATh Ha HUX CYKIIECCHIO C IMOMOIIBIO CEMSH PACcTyIIUX B YCTOWYHMBBIX €CTECTBEHHBIX
cooOriecTBax TpaB (IIOCEB MEJIKO HAPE3aHHOTO CEHA).

3HAYUTEIHHO MOBBIIIAET YCTOWYMBOCTh arpoleH03a TaKKe BKIIOYCHUE B MMOCEB KaKUX—THOO
JOTOJHUTEIbHBIX KyJabTyp (coBMmecTHBIi moceB — B.I.KosanenkoB, H.M.Tiopuna, 1993) unm
MIOCEB OT/ICIbHBIMHU TOJIOCAMH Pa3HBIX PACTEHHI BMECTO OOJIBIIUX IMOJICH MOHOKYIBTYp. BBenenue
B TOCEB IIBETYLIMX PACTEHHii, HANpUMeEp, MX MOCEB IO 00OYMHAM BOKpPYT TOJs, 00ecrednBacT
JOTMOJTHUTEIBHOE TUTAHUE Tapa3uTaM M XWIIHWKAM W TIOJIOKUTEIFHO CKa3bIBaeTCs Ha ypoiKae.
VYcnoKHEHHE arpoleHo3a HE TOJNBKO YBEIWYHMBACT YHCICHHOCTh SHTOMO(AroB Ha IOJe, HO H
yIy4IaeT MEKPOKJIMMAT ITOCEBOB.

@opMUpOBaHUE KOMILUIEKCA BpPEIUTENEH Ha I0J€ — JOBOJIBHO CJOXKHBIM mpouecc. Ilpu
pacrarike eJIMHHON 3eMJIM €e OOUTATeIH B OCHOBHOM MOTHOAIOT MM MHUTPHUPYIOT. [IpHUnHBI NX
rHOENH CIIEAYIOIINe. H3MEHEHHUSI CTPYKTYPHI IOYBbI, €¢ TEMIIEPATyPHOTO U BIAKHOCTHOTO PEXKUMa,
HWCUYE3HOBEHHE KOPMOBBIX pPACTEHMH — IIEHTPOB KOHCOPIMHA, a TaKXe BO3JECHCTBUE
arpoTeXHUYECKUX NPUEMOB. PsiJi HaceKOMBIX BCE K€ MpHUCHOCa0OIMBaeTCs K JKU3HU Ha TOCEBaX.
Cpenu HUX BUIBI, PA3MHOXKAIONIUECS BHE MPEEIIOB OIS, HO OXOTHO MMUTAIOIINECS KYJIbTYPHBIMU
pacteHusiMi (MHOTHE CapaHUYOBbIC), HACEKOMbIC, MUTPUPYIOIIUEC HA 3MMYy Ha ONYIIKH Jieca, Ha
0004MHBI (HanpuMep, KJIoN—depernaiika), 00UTaTeH B3PhIXJICHHBIX IPhI3yHAMH TI0YB B PUPOIHBIX
ouotonax (mampumep, xkyku Anisoplia austriacaHost., Pentodon idiotaHbst., o3umas coska
Agrotis segetuntSchiff.). B ary ke rpymnmy MOXXHO BKIIOYHTH M OOHTaTEeNell pacTEHHil TaKhX
B3PBIXJICHHBIX 1T0YB (MHOTHE KJIOMBI U JIUCTOOJIOMKH). Ha momsx oka3pIBaroTCs Takke HACEKOMEIE,
MPEANOYNTAIONINE M3PEXKEHHBIH TpaBocTol (menkyHsl pogoB Melanotus, AgriotesueproTenku
Opatrum sabulosurnh.). Becema pacnpocTpaHeHbl ¥ HaCEKOMBIE, 3UMYIOIUE B MHOTOJICTHUX WM
O3MMBIX PacTEHHUSIX WM B PaCTHTEIbHBIX ocTaTkax (aBykpeuisie Oscinosoma, Chlorops, Mageti—
ola).

Takum oOpazomM, dhayHa 1oyt GopMHUPYETCsl B OCHOBHOM 3a CYET MECTHBIX BHJIOB. Tak, Mmpu
BCIAIIKe IIEJIMHHBIX 3eMenb B Kaszaxcrane B 50-e ronbl TOMUHAHTHBIMHA BHIAaMHU Ha IIICHUIIC
oKazaluch MmieHn4YHbIi Tpune Haplothrips tritici Kurd., cepas 3epuoBas coska Hadena sordida
Bkh., cubupckwuii ocrporonossrii kion Aelia sibirica Reutt.,xne6nas nonocaras 6moxa Phyllotreta
vittula Reutt.).Bce stu onmurodaru oburanu a0 pacnamku Ha crenHbix 3makax (T.I'. I'puropsesa,
1970).Pe3koe yBenMueHHE MUILEBBIX PECYPCOB M OOJiee BBICOKAs MUIEBAs IICHHOCTh KYJIbTYPHOR
MIICHUI[B], TI0 CPABHEHUIO C 3€PHAMHU JHMKHX 3JIaKOB, SIBHJIUCH TMPUYMHOW HEOBIBATIO MacCOBOTO
Pa3MHOKEHHs CEpOM 3€PHOBOM COBKHU B IIEPBBIE I'OJBI OCBOCHMS LENIMHBL. [lo—BUauMOMy, B 3TO
BpeMs MPOM30MUIO "YCKOJb3aHUE" ATOTO BUJA W3 TOJ Mpecca Mapa3suToB M XHUIMHUKOB. OmIHAKO
yepe3 5—6 et BO3/eNbIBaHMS MIICHUIBI Ha IIEIMHHBIX 36MJISIX BO3HUK HOBBIM YpaBHOBEIICHHBIH
KOMILIEKC HaceKOMbIX. [Ipr 3TOM 3HAYUTENHHO YBEIMYMIOCH YMCIO BUIOB HACEKOMBIX Ha TOJIX,
CHM3WJIACh MX O0Iasi YUCICHHOCTh M BO3POCIIA POJIb SHTOMO(Aros.
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B cnyuae 3aceneHHs MENUHHBIX 3€MeNb, JIEKANUX TMOOJM30CTH OT OKYJIbTYPEHHBIX
(xmmormuatauk — FO.M. AnekceeB u ap., 1976),mponcXoauT MOCTEIEHHOE 3aCeIeHNE HOBBIX ITOCEBOB
0e3 BCIBIIIEK MAacCOBOTO pa3MHOXeHHsA. B pesynbrare Takke (opMupyercs ycTOMYUBBIN
KOMILJIEKC HACEKOMBIX.

Wtak, Ha KyIbTypHBIX PACTCHHSIX TMOCEISIIOTCS MeCTHbIe onurodaru u nonudaru. Ecnu xe
pacTeHne 4yXJI0 MECTHOU (hjiope M MOOJM30CTH HET POJCTBEHHBIX €My BHUIOB, ero ¢urodaramu
CTaHOBATCS TOJBKO MHOTOSIHBIE HAaceKOMbIe. [I[pUMEpHO Tak MPOMCXOAMUT 3aCEICHHE HEKOTOPBIX
JIecomnocaiok. 3aMeTUM, YTO MePeXo] HACEKOMBIX Ha HOBbIE JIJISl HUX PACTEHHsSI OCYILIECTBISETCS BO
MHOTHUX CIIy4asiX OYeHb MOCTENEHHO, UYTO, MO—BUANMOMY, CBSI3aHO C BBIPAOOTKON HOBBIX MHUIIIEBHIX
pac (M.C. I'usipos, 195S).

ATpOTEXHUYECKHUE MEPONPUSITUS CYIIECTBEHHO CKa3bIBAIOTCS Ha (hayHe HACEKOMBIX. Tak,
CHerozajiepkaHue $BHO YIYYIIAaeT IEepPe3UMOBKY KYKOJOK 03uMoil coBku. [lpu opomenun
MCYE3aI0T CTEIHbIC KCEPOPMIBI HO YBEIHMUMBACTCS YUCICHHOCTD IIBEICKON MYXH, XJICOHBIX OJI0X,
37IaKOBBIX IIMKAJ0K. B pe3ynbrare ceBooOOpOTa 3aMETHO CHHIKAETCSl YUCICHHOCTh Psiia BUIOB, HO
BUJIOBOE pa3HOOOpa3ue BO3PACTACT, TaK KaK Kaxas CeTbCKOXO3SIMCTBEHHAS KYJIbTypa OCTABIISET
cBoii ciren B suTOoMO(ayne (C.U. Mensenes, 1959).Cmena pacTeHuii IpUBOIUT K TOMY, YTO CPEIU
MMOYBCHHBIX JIMYMHOK, Pa3BUBAIOIIMUXCS 0o0Jieeé OJHOTO T0Ja, BBDKHBAIOT MPAKTUYECKH TOJIHKO
nojudard: TPOBOJOYHHMKH, JHYHUHKH depHOTeaoK u mbeuibiicenoB (M.C. Tumspos, 1945).
MoHodaru e, Takue Kak JHYHMHKH KyKoB—ycadei Dorcadion pa3suBaromiuecs Ba roja, COBCeM
HE MOTYT TIIepeHecTH CcMeHy KyubTyp. HaoGopor, ObicTpo pa3BHUBalOIIMecs M XOPOILIO
MUTPUPYIONINE HACEKOMBIC, K YHCITY KOTOPBIX OTHOCHTCSI MHOTO BpEAMTENCH, MPAKTHUYECKU HE
CTpaJaroT OT CEBOOOOPOTA.

OcTaHOBHUMCS BKpATIIE Ha MOHSATUHU 8pedoHocHocmuy. BecbMa pacpocTpaHeHa HanBHAsS TOYKA
3peHus, 4To J11000e HaceKoMoe, MOoearolee KyJIbTypHOE paCTeHHUE, YMEHbIAET ypOokail 1 HAHOCUT
TakuM oOpa3oMm Bpen. OQHAKO MEXKIYy PACTEHHEM M HACEKOMBIM HCTOPUYECKH YCTaHOBUIIHCH
cOamaHCHUpOBaHHBIE B3aMMOCBSI3H, TIO3BOJISIONINE COXPAHATh 3TH PACTEHUS KaK UCTOYHHMKHU KOpMa
(B. U. Tauckuii, 1988). [loka ypoBeHb MOBPEKICHHS OTHOCHUTEILHO HH30K, BCS MOIMYJISIUSI
pacTeHUW W OTHETbHBIE WX OCOOM CIIOCOOHBI KOMIIEHCHUPOBaTh yimiepO. MHorma moBpexacHus
CTUMYJIMPYIOT pacTeHUe, MPUBO/IS K ero 00j1ee MOITHOMY pa3BUTHIO. BooOIIe MpakTUYecKu Beeraa
pacteHust pOpMUPYIOT OOJIbIIIE BETETATUBHBIX U T€HEPATUBHBIX OPraHOB, YEM 3TO HEOOXOAUMO IS
ONTUMAJTBFHOU MPOAYKTUBHOCTH. Tak, y XJIOomuaTHUKA HAOIIOAaeTcss ecTecTBeHHBIH oman no 80%
LIBETKOB M 3aBsi3ei. [Ipy HCKyCCTBEHHOM MOBPEKICHUU 1IBETOB U 3aBA3€H 3TOT €CTECTBEHHBIN OMaj
PE3KO YMEHBIIAETCS ¥ OOIINI ypoKail XJIOMIaTHUKA YBETUIHBACTCS.

Jlaxke B TOM cllydae, €clii HaceKoMOe€ MPUBOAMUT pacTeHHWE K TUOenH, 4TO TUIUYHO MJIs
BpEAUTETICH BCXOJOB U CEMSH B MOYBE, U3PESKUBAHUE TTOCEBOB KOMIIEHCUPYETCS 00Jee MOIIHBIM
pa3BUTHEM COXpaHHUBIIUXCS pacteHuid. Hampumep, mpu tubenu 25% BCXO0IOB CBEKIBI OT
MPOBOJIOYHHUKOB, 00l ypoxxait He camxkaetcs (C.I'.bobunckas u np., 1965).CpaBHuBas ypoxaii
pacTeHuii, HEMOBPEKICHHBIX M MOBPEXKICHHBIX BpPEAUTENEM, MOXKHO OINpeneauTh KOdPOUIUEHT
BPEIOHOCHOCTH:

K =2"Pnooe,

a

rJie a —Macca ypoxkasi HEIIOBPEXICHHBIX pacTeHuit u b —macca ypoxkas Toro ske KoJuuecTBa
IIOBPEXKICHHBIX PACTCHUM.

Ecnu crnabble moBpexJeHHUs MOTYT NMPUBECTU K YBEIMUEHHUIO ypoxKas, TO C JajbHEHIINM
pPOCTOM TUJIOTHOCTH TIOMYJSIUU BpPEAUTENss MacmTad MOBpEXIEHUN OyIeT YBEIMYUBATHCA H
HAuMHAs C ONPEICIICHHOTO YPOBHS IUJIOTHOCTH MpPUBEAET K TMoTepe ypoxas (mopor
BpeIOHOCHOCTH). Ho JTt00BIe 3alUTHBIC MEPOTIPHUSITUS CBSI3aHBI C PACX0JaMH, KOTOPBIC 3aBHUCAT HE
TOJIBKO OT CTOMMOCTH IpEernapaToB WJIM areHTOB OMOJIOTMYECKOM 3allluThl pACTeHHM, BKIOYAs UX
NPUMEHCHHE Ha TMI0JIe, HO JIOJKHBI OTpakaThb M YIIepO, HAHOCUMBIA JIIOJsIM (Harmpumep,
MOBBIIIICHHE 3a00JICBAEMOCTH M OIUIATY OIOJIJICTEHEH), 3arpsA3HEHHE OKPYKAMOUIMX YroAui, B TOM
YHCIIe BOJJOEMOB, B KOTOPBIX pbI0a MOTHOAET OT XUMUYECKUX MPENApPaTOB, YXYIIICHHE CTPYKTYPHI
MOYBHI, YTO MPHUBOJUT K AalbHEHIIEMY CHIKEHUIO YPO>KaHOCTH, a B Psi/ie CIy4aeB, U CHUKECHHE
3aKyIMOYHBIX [IEH Ha MPOIYKT, COACPKAIIUNA OCTATKH MHCEKTHUIIU/IA.
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[ToaTomMy B Haliel CTpaHe CUHUTAETCS IENECOOOpa3HBIM MPUMEHEHUE XUMHUYECKHX CPEICTB
TOJIBKO B TOM CiIy4ae, €ClM 3aTpaThl Ha NpPUMEHEHHE HHCEeKTHIHMAa OyayT He MeHee, 4eM
TPOEKpaTHO, OKymarbcsi mnpubaBkoil ypoxkas (B.M.Tauckuii, 1988). Takoii ypoBeHb NOTEPbH
JOCTUTAETCS €CJIHM YMCICHHOCTh BPEAUTENs MPUOIMKACTCS K TaK HA3bIBAEMOMY SKOHOMUYECKOMY
MOpory BpelnoHOCHOCTH. COOTHOIIIEHHE TMOpPOTa BPEAOHOCHOCTH W JKOHOMHYECKOTO IOpora
BPEIOHOCHOCTH TMOKa3aHO Ha puc. 42. DKOHOMUYECKUE MOPOTH BPEIOHOCHOCTU OIpPENEIeHbl IS
OOJBIIMHCTBA OCHOBHBIX CEIbCKOXO3SIICTBEHHBIX KYIBTYp W MHOTHX BPEIHBIX HACEKOMBIX.
Pa3paboTka 3THX OPOroB — OOJIBIIOE JOCTUKEHHUE B 3alIUTE PACTCHHI, MTO3BOJISAIONIEE YMEHBIIUTD
KaK 3aTparbl, TaK W 3arps3HEHHE CpeAbl. JTU TMOPOTH MOTYT MEHSThCS B 3aBHCHMOCTH OT
KOHKPETHOW CHUTYyalllH, Mpexae Bcero ot ¢asbl pa3BuTus pacteHus. [Ipumepsl mogo0HBIX TOPOroB
JUTSL 36pPHOBBIX KYJIBTYp M KJIOIA — BpEAHON Yepenaliky MpuBeeHbI B Ta0I. 4.

OpHako BO3MOXKHOCTH pabOThl B 3TOM HAIpPaBJIICHUU €Il€ JaJeKO HE HCUYEpIaHbl 10
CIICYIOIIUM MTPHYHNHAM.

Bo-miepBbiX, 00nbIIOe KOJIUYECTBO SHTOMO(AroB Ha TMOJIe JAejaeT 0O0pabOTKYy MECTUIIHIOM
Oecrione3Hol, a, TOYHEe, BPEIHON JdaKe KOrja YHCIEHHOCTh (puTodara CylmecTBeHHO MPEBHIIIAET
SKOHOMHUYECKHUI TTOPOT.

Ta6muna 4
DKOHOMHUYECKHE TTOPOTH BPEIHOCTH KJI0Ma BpeaHOM yepenamku Ha mirenuie (B.M.Tanckuii,
1988)
Cranus HaceKoMoro ®aza pa3sBuTHS | DKOHOMHUYECKHIA
pacTreHui NOPOT BPEeAHOCTH
IlepesumoBaBIne OTpacTaHue —KymeHue | 1-2 xnoma/m 2
KJIOMbI (o3uMast mieHwMIA)
KylieHue (spoBas TBepaas MIIEHNLIA,
TILIEHHIIA) 0,3-1,1kmona/m >
MSITKast MIIEHULA!
0,5-1,5k10ma/m >
JInunHkH LBETEHUE — HAYaJI0 5-10 THUHHOK/M 2

HaJIMBa 3CpHa

MOJIOYHAS CIIEIOCTD CWIbHAA U LIEHHAs
MIIECHUILA!

2
1-2 nuuuHKa/M

pSAIOBas MIIICHAIIA:

2
5-6 muunBOK/M

CrnenoBaTenbHO, BMECTE€ C YHUCIEHHOCThIO (uTtodara HE0OXOAMMO OmpenensaTh |
YHCJICHHOCTD €ro OCHOBHBIX 3HTOMOGaros (H.B.bonmapenko, 1986).

Bo-BTOpBIX, BBICOKAs IUIOTHOCTh MOMyNALMU (uTOpara 4acto MNPUBOAUT K PA3BUTHIO
SMU300THH, CHIDKAIONIUX €r0 YHUCICHHOCTh HE XYK€ Jro0oro wmHcektunuaa. CrenoBarenbHO,
HE00XO0IMMO ONPENENSITh TAK)KE U MPOIEHT 3a00JIEBIINX HACEKOMBIX.

B-TpeTbux, SKOHOMHUYECKHE MOPOTU ONPENEIIEHBl I KAKUX-TO 'yCPEAHEHHBIX pacTeHUN
JTAHHOU CEJIbCKOXO3SMCTBEHHOM KYJIBTYPbl M Ui YCPEIHEHHBIX METeOyCHoBUM. O4YeBHAHO, YTO
CIIOCOOHOCTh PACTEHHUSI CAMOCTOSITEIIbHO KOMIIEHCHUPOBATh yiIepO MOJKHA 3aBHCETh OT COpPTa,
CPOKOB IIOCE€Ba, T€OXMMHUYECKOTO COCTaBa IOYBBI, BHECEHHS YAOOPEHHMHM, IOJMBOB, a TaKXKe
MTOTO/IBI.
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100
Puc.42. 3aBUCHMOCTh ypoOXkas BO3ICIBIBACMOIO ) 1
pacTeHus OT MIOTHOCTH momynsmuu Bpexutens. 1 — L 77777 ' | -T T
MOPOT BPEIOHOCHOCTH, 2 — 3KOHOMHYECKHH MMOpPOT : '
BPEAOHOCHOCTH (C YY4ETOM pacxoJ0B Ha MPOBEICHHUE ' :
3AIUTHBIX MEPONPHUATHH M yiepba OKpysKaromei S : P
cpene, BKIIOYas BO3MOXKHOE 3arps3HEHHE MPOIYKTa ' '
'
nutanus) (no B.U. Tauckomy, 1988) ' '
! '
[}
' 1
. '
0 . '
) § 2

IThomrnocms nonynauuu

Kpome TOro, 3TM ycioBHsi MOT'YT BIUATH Ha MOIMYJISLMIO HACEKOMBIX WJINM HENOCPEACTBEHHO, WIIH
KOCBEHHO — Uepe3 M3MEHEHHsI (PU3MOJIOTHUECKOTO COCTOSIHUS pacTeHuil. [loatoMy gake ais ogHOM
KYJIbTYpPbl U OJHOTO U TOTO € BPEIUTENS B 3aBUCUMOCTH OT YCIOBHUM KpUBBIE, MOKa3aHHbIC Ha
puc.42, coxpanss Ty ke (opMmy, mouayt cosepiienHo mo-pasHomy (JI.E.CiaBropomackas—
Kypnuesa, 1990)

Taxum o6pazom, onpeaeneHne YIKOHOMUYECKUX TTOPOTOB BPEIOHOCHOCTH — 3TO HAyajo MyTH,
KOTOpBI Ha 0a3ze OOBEAMHEHUS YCUIMH SHTOMOJIOIOB, (DU3HMOJNIOTOB pacTeHUil, MOYBOBEIOB
MPUBOJUT K CO3JaHUI0 KOMIBIOTEPHBIX Mojene. Llenpio Takux mMozenet sSBIsSeTcs] ONTUMHU3ALINS
CEJIbCKOXO3SICTBEHHOIO Tpoliecca ISl MOJIYYEHHs] MaKCUMAaJIbHOIO YpO)Kas MPU HaWMEHBIIMX
3aTpaTax M MHMHHMMAJbHOM 3arps3HEHMHM cpeabl W mponaykra. Mmes Takyio mnporpamMmy, B
KOMIIBIOTEP BBOAT MH(POPMALIMIO O COCTOSHUU pacTeHuil u moroze. Kommbiorep ke Ha dKpaHe
MOHHTOpA JaeT MPOTHO3 0 OYIyIEeM ypokae U PEKOMEHJIAIUIO 110 arpOTEeXHUYECKUM U 3aIIUTHBIM
MEpONPUSITUSIM, KOTOPBIE JKEJIATEIbHO MPOBECTU HA JAHHOM I10JI€ U B IAHHBIA MOMEHT BPEMEHHU.

Mpsl momaraeMm, 4YTO COBPEMEHHAas WHTErpUpOBaHHAs 3alllUTa pPAcTeHH, OCHOBAaHHas Ha
HSKOHOMHYECKUX IMOpOrax BPEIOHOCHOCTH, B ONMKaiIimMe roabl OyneT 3aMeHEHa 3KOJOTMYeCKOU
CHUCTEMOM 3alMThl pacTeHWH. OTa cucTemMa OyIeT HMETh NPOPWIAKTHYSCKUM XapakTep H
0a3upoBaThCsA HA JUHAMUYHBIX MOpPOTax yCKOJb3aHWs. KOMITbIOTEpHBIE MOETH SKOJOTHYECKOU
3allUThl PACTEHUH CMOTYT PEKOMEHJOBAaTh pPACTEHHWEBOAY, KaK COXPAaHUTb ECTECTBEHHYIO
YCTOWYMBOCTh arpoleH03a W MUHUMAIBHBIMH YCHIUSMU HE JOMYCTHTHh DPAa3BUTHE BCIIBIIIKH
MacCOBOI'0 Pa3MHOKEHUS BpeIUTEeH.

Hacexomuwie 2opooa

['oponckast 3acTpoiika MECTHOCTH NMPHUBOIUT K YHUYTOKCHHIO NMPHPOAHBIX OMOIIEHO30B U K
BO3HUKHOBEHHUIO OYEHB CHEIM(PUUECKUX HOBBIX. DTH TOPOJICKHE OMOLIEHO3bI OTHOCUTEIBHO OETHBI
BU/IaMH M JOBOJILHO TPOCTHI IO CBOEH cTpykType. OHM BCeraa 3aBUCST OT JIESTEIBHOCTH YEIOBEKA
U aBTOTPO(BI — PaCTEHUS, CO3/IAI0UINE OPraHUYECKOEe BEIIECTBO, KaK MPaBUIIO, HETIOCPEJICTBEHHO B
HUX HE BXOJSAT.

Ecnu HacekomMoe CIIOHTaHHO OOWTAaeT B IMOCEJIEHUSX YeJOBEKa MPOTHB €ro BOIH, a TaKXke
COCYIIECTBYET C YENOBEKOM M 3aBHCHUT OT €ro AEATENbHOCTH, TaKOe HACEKOMOE MOXKET OBITh
Ha3BaHO CUHAHTPONHBIM. CTEreHb CHHAHTPOIHOCTU BHUAAa MOXHO OIPENENIUTh 1O CIEAYIOIIeH
dopmyie (P.Nuorteva, 1963):

S= 2a+b-2c |

2

rae a — gons oco0ei JaHHOTO BHAA cpenu cOOpa BCeX HACEKOMBIX JAHHOM TpyIIbl B
MIOCEJICHUU YeNIOBEKa, D — TO ke B CEeIbCKON MECTHOCTH B IpeZeiiax arpoleHO30B, ¢ — TO K€ B
ecTecTBeHHbIX Ouortonax. Ilpm 3HaueHum wuHzaekca, Omuzkom k + 100, Hacekomoe SIBHO
IPEANIOYUTACT TOPOJCKYIO cpeay. Ecim mHnekc 6au30K K HYIIO — OCENICHNS YeJIOBEKa HE BIUSIOT
Ha nonyisauuu 3toro Buja. [pu uanekce — 50u Huke BU ABHO M30€raeT MmoceneHus YelloBeKa.
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DTOT WHEKC CUHAHTPOITHOCTH PA3JIMYCH JJIsl Pa3HBIX reorpaduvecKuX MOMyJISIHA OJHUX U
TeX e BUIOB. HanpuMmep, Ha rore CHHaHTPOITHBIE MYXH U TapakaHbl TOPa3/l0 MEHEEe TECHO CBS3aHBI
C KWJIbEM, YEM Ha CeBepe.

B ropone co3maercs KOHrIoMepart caMbIX pa3HOOOpa3HbIX yciaoBuil. EcTtecTBeHHO, uTO (hayHa
OTaIUTMBAaEMbIX TIOMELICHUH, TIOABATIOB, OAJIKOHOB, TPOMBIIUICHHBIX H CKIIAQJCKUX CTPOSHUH, YIIHIL
U TApKOB JIOJDKHA OBITH COBEPIIEHHO pa3iMYHOW. THIMWYHBIME JJIS BCEX ITHUX MECTOOOWTaHHN
SIBJSIETCS] X MO3aMYHOCTh, PACYJICHEHHOCTb, YTO 3aTPYIHSET MUTPALIUU OT OJHOTO MECTOOOUTAHUS
K aHAJIOTHYHOMY pyromy (octpoBHoi 3 dext —M.B. Kosmos, 1990).

Ho maxe B mpenenax Takoro MECTOOOWMTAHHMs BBISBISIFOTCS HE CBSI3aHHBIC JPYr C JPYroM
TpYIIEl BUAOB. Tak, B OTAIIMBACMBIX JKMJIBIX TOMaX MOYKHO BCTPETHUThH Pa3IMYHBIX BPEIUTEICH
3anmacoB (HampuMmep, Majloro MyYHOTO XpyIIaka, XJIEOHOTO TOYMIIBIINKA, 36PHOBOTO JOJITOHOCHKA,
HEKOTOPBIX 0a00UEK—OTHEBOK), BPEUTENCH MaTepHaIoB U u3zeauid (Hampumep, JOMOBOTO ycaua,
IUIATSIHYFO MOJIb, Pa3HOOOpPa3HBIX KOXKEEIOB), Mapa3uTOB YeEIOBeKa (HAampuMep, MOCTEIBHOTO
kiona, komapoB Culex pipiens molestySmapasutoB JTOMamIHUX >KUBOTHBIX W CHHAHTPOITHBIX
IPBI3YHOB (Hampumep, O50X), oOWTaTenel IUICCEHH, a TaKKe BOAOPOCICBO—OAKTEPUATBHBIX
HapacTaHui Ha "moTeronMx" B 3UMHEE BpeMs TpyOax (HEKOTOPHIX HOTOXBOCTOK, MIETHHOXBOCTKY —
CaxapHyl0 4YCIIyHHHIly, HACEKOMBIX, NOTPEOJSIONMX OCTATKH MUIIM W THUIIEBBIE OTXOJbI
(TapakaHOB, HEKOTOPBIX JIPO30(HJ, HEKOTOPHIX MYPaBbeB), CHHAHTPOIHBIX JBYKPBUIBIX, KOTOPHIE,
OJTHaKO, OOBIYHO PA3MHOXKAIOTCS 3a MpeesiaMH oMenieHns, (puTodaroB Ha KOMHATHBIX PAaCTEHUSIX
(mpexae Bcero TiieH M NIMTOBOK, HEKOTOPBIX KJICIICH), a TaKKe Mapa3uToB 3TUX (UTO(Aros,
neTpuTo(aroB, )KUBYIIMX B TOYBE LBETOYHBIX T'OPLIKOB M TMOA HUMHU (HOrOXBOCTKH, HEKOTOPHIC
MEJIKHE ABYKPBLIBIC).

OO6mmM [uis Bcet (payHBI OTaIlTMBaeMBbIX OMEIICHUHN SIBISICTCS UX TEIUIONMIOOMBOCTE. YacTo
3TO a/BEHTHBHbBIC (3aHECEHHBIE) BUIBI TPOITMYECKOTO MPOMCXOXKICHUA. Bee Buabl, oOuTaroIme B
TUX YCJIOBHSIX, HE WMEIOT OOJWraTHOW [uamay3bl, a WHOTJAA BOOOINE HE CIOCOOHBI
nauarnay3upoBatb. Kpome Toro, Bce OHH, 32 PEJIKHMH UCKITIOUEHHUSMH, JISTKO MEPEHOCAT OOJBITYIO
CYXOCTh BO3/yXa.

Kak mpaBwmiio, 3TH HAacCEKOMbIE PAa3MHOXKAIOTCS TYT JK€ B IKHIUINE. YIXKE YHOMSHYTHIM
UCKJIFOYCHUEM SIBIIIIOTCSI CHHAHTPOIHBIE MYXHM, a TaKXKe Pa3MHOXKAIONIMECS B ITOJTy3aTOIICHHBIX
MOJBAJIaX JIOMOB KOMaphl, Halajarollie Ha JIOJeH B TIOMEIICHUSX JaKe B 3UMHEE BpeMs.
[TOCTOSSHHBIM MCTOYHMKOM MHOTHX KOXXCEIOB, a MHOTIa M MOJICH SBIISIOTCS THE3Jda roiyOeid,
BOpOOBEB U JAPYT'HX MTHII, PACTIOIOKEHHBIC HA YepAaKax U B APYrHUX MECTax JoMa. DTH HACEKOMBIC
B Macce pa3BHBAIOTCS, MOTPEOIsisE ONABIIKE MEPbs, TPYIbI MTUI], @ HHOTIa U OCTATKH WX IHUIIH.
CUHaAHTPOITHBIE MYXH U KOKEE/IbI MOTYT Pa3BUBAThCS TAKXKE HA TPYIMaX KPBIC M MBIIICH.

3HauynTenbHO Oosiee MOAPOOHBIA 0030p (hayHBI ropoja, OCOOCHHO JKMIIBIX JOMOB, JaH
M.B.ITonexaeBoit (1984)na mpumepe MOCKBBI.

OtHocutenbHO Oorara (ayHa MapkoB, HO W 3/IeCh 3aMETHO MpPeo0alaloT 3BPUTOIMHEIE,
IIUPOKO paclpoCTpaHeHHbIE BHUbI. KpyITHbIE HACEKOMBIE B TMApKaX BCTPEYAIOTCS JOBOJIBHO PEIKO
u (ayHa npecTaBiIeHa, B OCHOBHOM MEJIKUMH BHaMH. BooO1e uem Omrke K IeHTpY ropona, TeM
MEHbIIIE KPYITHBIX HACEKOMBIX TaM MOXHO OOHapyxuTh. Cpein TOpOJICKUX HACEKOMBIX HEPEIKO
OOHapYKUBAIOTCS BUIbI, IPOUCXOAIINE U3 OoJiee I0KHBIX PallOHOB, UTO CBSI3aHO ¢ 0oJiee TETIbIM
KIIMMaTOM TOpOJia, M0 CPABHEHUIO C OKPYXKAIOIIEH ero MECTHOCThIO. B I1eJ10M KOJIMYecTBO BHUIOB
HAaCEKOMBIX B LIEHTpPE TOpoJa BCerja MEHbIIE, YeM Ha €ro OKpauHe, a TeM Oolee, B CEIbCKOU
MECTHOCTH.

Kynvmypul nacekomuoix

KynbTypa HaceKOMBIX — HCKYCCTBEHHO CO3JaHHAs TMOMYJSALHUs, KOTOpas TMpoluia B
naboparopun He MeHee ofHoro ku3HeHHoro ki (H.A. Tamapuna, 1981,1990)CooTBeTCTBEHHO,
TPYIITY JUYNHOK HACEKOMBIX, COOPaHHBIX B TOJI€ U COJCPIKALIMXCS B JTAOOPATOPUH JI0 3aBEPIICHUS
UX Ppa3BUTUSl HENb3s Ha3blBaTh KynbTypoil. Jliobas naboparopHas wiM pa3BoauMas B
MPOMBIIIUICHHBIX ~ MaciiTabax KyJabTypa TPEICTaBIseT Cco00Ml CBOEOOpa3HYI OTKPBITYIO
HKOCHUCTEMY, COCTOSIIYI0 M3 OJHOTO BHJAA — pPa3BOJMMOIO HACEKOMOI'O, a BCE OCTaJIbHBIC
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KOMITOHEHTBI CO3JIal0TCS JIIOJbMU, BKJIIOYAsl MOCTOSTHHBIN MPUTOK OPTaHMYECKOTO BEIIECTBA IS
nutanus (B.I1ITpucrasko, 1975).

Tak xak mpu KyJIbTHBUPOBAHUN HACEKOMBIX KaXKJas KyJIbTypa MPEJCTaBICHA OJHUM BUIOM,
HE CBS3aHHBIM C JIPYTHUMH, CTPOTO TOBOpS, HENb3S NPUHATH TPEAaraBIIMecs TEPMHUHBI
"rexnorieno3" (A.3. 3notun, 1981) wnmu "texnobuoreHo3” (E.M.Illaros, JI.K.HoBukosa, 1985).
CornacHo OIpeeNieHHIo, IIEHO3 — 3TO COOOIIECTBO pa3HBIX OPraHU3MOB, KOTOPOE HE MOXKET
COCTOSATBH M3 OJHOTO BHA. OJJHAKO 3TU TEPMUHBI 'TIPHKUIIUCH" U YACTO YHOTPEOISIOTCS.

B nacrosimiee Bpemst ocBoeHa TexHosorus passeaeHus He meHee 500—6008H10B HACEKOMBIX.
Tonbko B ObiBimeM CCCP B 1987 r. pasBogwiu 225 Bumos (B.b.YUepnbimer u ap., 1988).
3HAYUTEIBHYIO YacTh 3TUX HACEKOMBIX COJEpXAaT IUIsl HAYYHBIX IeJed — M3y4eHUs: OWOJIOTHH,
¢dusnonoruu, 0cOOCHHOCTEH pa3BuUTUS U T.1. HO pa3BeneHNe HACEKOMBIX UMEET TaKKe M OOJbIIoe
xo3siicTBeHHOE 3HaYeHne. A.3.3n0tuH (1989)npuBoauT Ciieayrole MPUMEPBI UX MPAKTHUECKOTO
MCIIOJIb30BaHUS:

1) Men, BOCK, JIEKapCTBEHHBIC CPEICTBA — MEIOHOCHAS MMYEJIa;

2) menk — 6 BUIOB MICIKOPSIIOB;

3) KpackH, Jiak, BOCK — KOIICHHUJIb, TAKOBBIN YepBel], BOCKOBAsI IIUTOBKA;

4) xopM uUisl pbIO, NTHII U IPYTUX JKUBOTHBIX — CBEPYKH, TapaKaHbl, KOMHATHas MyXa U
HEKOTOPbIC JIPYTUE BHIBI,

5) ouomneperHoii (ynoOpeHue), moyryyacMblii U3 HaB03a, — KOMHATHAsI MyXa;

6) KOpM JUTSI HAaCEKOMBIX—HTOMO(AroB — MHOTHE GuTOdaru, MPECUMYIIECTBCHHO 0A00YKH;

7) uaTepdepoH (MeToaMu TeHHOI WH)XEHEPHH) — TYTOBBIH HISITKOIPSI;

8) Hacekomble—HTOMO(DArW, HCMONB3yeMble B 3alllUTe PACTEHH, — B OCHOBHOM
Mapa3suTHUECKHE MePEOHYATOKPBUIBIC, a TAKKE 3JIaTOTIIA3KH, XUIIIHBIE TaJUTUIBI, 00KbU KOPOBKH H
T.O.;

9) Hacekomble—puTOdaru st 6OpLObI C COPHSIKAMH, STOBUTBIMU PACTCHUSIMH — HEKOTOPBIE
37IaKOBBIE MYXH, JIUCTOE/BI U APYTHE HACCKOMBIE;

10) onbuIeHUE CEIIBCKOXO3AUCTBCHHBIX KYIBTYp (B OCHOBHOM JIFOIICPHBI) — METaxXuja, OCMHUSI
U IpyTHe BUBI ITUEIT,

11) renermueckas Oopb0a C BpPEIHBIMH HACEKOMBIMH — HEKOTOpBIE MyXH, 0a0O0YKH—
TUTOI0KOPKH;

12) BupycHbie ipenapatsl AJsi 00pbObI C HACEKOMBIMH — IPEUMYILECTBEHHO 0a00UKH;

13) ucrbITaHUS XUMHYECKUX CPEICTB 3alIMThl PACTEHHH W OHOMpenapatoB — TapaKaHsbl,
MyXH, MHOTHE 0a00YKH;

14) onpesienieHre OCTATKOB MECTUIIM/IOB B MHIIEBBIX MPOIYKTaX (OpraHU3MbI—AHIAUKATOPHI) —
KOMHATHBIC MyXH, KOMaphl, APO30QUIBI U T.1.,

15) orjeHKka pacTeHUil Ha YCTOHYMBOCTH K BPEAMUTENISAM — XJIOMKOBBIH JOJTOHOCHK, KIJIOT—
gyepenanika u T.1.,

16) monydenue u ucrbITanue GEPOMOHOB — MPEUMYIIICCTBEHHO 0a00UKH;

17) koJuIeKIMK HACEKOMBIX ISl JTFOOUTEINIEH — MPEUMYIIECTBEHHO 3K30THYEeCKHE 0a00UKH;

18) comeprkaHuMe JKMBBIX HACEKOMBIX B TeppapuyMmax (B 300mMapkax H y JIOOWTEseH) —
MPEUMYIIECTBEHHO SK30THUECKUE TapaKaHbl, MAIOUHUKH, OOTOMOJIIBI, 6a00UYKHU U KYKH.

Takol IIUPOKHH CIEKTP HWCHOJB30BAHUS KYJIbTYP HACEKOMBIX SIBIIICTCSI YETKHM
JI0Ka3aTeIbCTBOM TOTO, YTO UX pa3BeleHUE OyIeT pacumpsAThCs U3 roaa B roa. Ocoboe 3HaueHHE
UMeeT pa3BelleHHe YHTOMO(]AroB Kak HaJASKHON 3aMEHBI XUMUYECKOMY METO/TY 3allUThl PACTCHHUH.

B mocnemHue TOABI BBHIILIO HECKOIBKO KHUT, CIIEIUAIBHO TMOCBSIICHHBIX MacCOBOMY
pasBenennio HacekoMbix (A.3. 3morun, 1989; H.A.Tamapuna, 1990; A.J.Monacteipckuii, B.B.
op6arosckuit, 1991; P.Singh, R.F.Moone, 1983)raxxe crnipaBounuk "KynbTypbl HACEKOMBIX H
kiemeit B CCCP" (B.b. Yepnbimies u ap., 1988).I1oaTroMy MBI BpaBe OrpaHUYMTHCS 37€Ch JIUIIID
HamOoJee CyIeCTBEHHBIMH aCTIEKTaAMH dTOW BaYKHOU 3a/1a4H.

OueBUAHO, YTO TPU OCHOBAHHH KYJIBTYPHI HACEKOMBIX HCKJIIOYUTEIHFHO BAKHO XOPOIIO
moo0paTh UCXOMHBIM MaTepuain. CaMble IEHHBIE B TCHETUYECKOM OTHOIICHHH OCOOM MOTYT OBITh
MOJTyYEeHBI B HavaJie BCIBIIIKH MAacCOBOTO pa3MHOXEHHUs BUAa. MlHOTa 3TO KOoppenupyeT ¢ Ooiee
TeMHOU okpackoii ocobelt (A.3. 3notun, 1989).CymiecTBeHHBIM I OyIyHIeH KyIbTYPbl MOXKET
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okazatbcsa cOop gurodaroB Ha ONPENEICHHBIX BUIAX PAaCTEHUH, a Mapa3uTOB HA OMPEAETICHHBIX
xo3s¢eBax. IIOoTOMCTBO KaXIOH OTHEIBHOM CaMKH MOXET 3aMETHO OTJIWYaThCA 110 CBOUM
CBOWCTBaM, [TO3TOMY >KeJIaTeJIeH MHANBUAYAIbHBINA 10100p Hauboee NepcrneKTUBHBIX JTUHUH. Eme
0ojee IIMPOKUN CHEKTP MPU3HAKOB JAaeT CpPaBHEHHE HECKOJbKUX reorpauueckux MOMmyIsunui
Buna. KoHewyHo, mepen pasBeieHHEM HEOOXOAMMO YIAIUTh BCEX OONBHBIX WM 3apa)KeHHBIX
rapa3uTaMl HAacCeKOMBIX. Takas OojbIlas mpenBapuTeibHas paboTa, O€3yCIOBHO, OKYIAeTCs B
JambHEeHIIeM BEICOKUM Ka4eCTBOM U YCTOHYMBOCTBIO KYIbTYPHI.

B npunnune, npu coOiioAeHUN TEXHOJIOTHH pa3Be/IeHUsl U yJauHO BHIOpAaHHOM MPUPOIHOM
MaTepuaie KyJabTypa HACEKOMBIX MOXKET ObITh COXpaHEHA Ha MPOTSHKEHUH JII0OOro KOJIMYEeCcTBa
renepanuii  (M.A.Byneiruackas, H.M.MesenkoBa, 1986). OmHako BO MHOrMX clydasx 0e3
OOHOBJICHHS Yepe3 HECKOJIBKO MOKOJICHUH KyIbTYpbl MOrubaroT. B moboM cityuae XapakTepuCTUKU
KYJIbTYpbl, JaXe€ MpU CTAHJAPTHBIX YCJIOBUSAX, HE OCTaroTcs cTabuinbHbIMH. OOBIYHO OHH
KoJIeOJIIOTCSL ¢ OOJBbIIEH MIIM MEHbBIICH aMIUIMTYIOW W 4acTOTOM, 4TO, MO—BUAMMOMY, CBSI3aHO CO
CHIOHTAHHBIMHM M3MEHEHHUsIMH reHopoHa. IMeHHO 3TH KoneGaHusi Pe3KO CHHKAIOT BO3MOXHOCTHU
MaTeMaTHYECKOM ONTUMH3AIMU YCIOBUH MPOU3BOJACTBA KYJIbTYPHI, XOTS B JINTEpAType U UMEIOTCS
OTAeIbHBIE Co00MmIeHHs 00 ycmexax Takor ontumusaiuu (B.A. Crapen, E.M. Menuep, 1980;H.A.
Tamapuna, B.H. Makcumos, 1987).Henpencka3yeMocTh H3MEHEHUH KYIbTYPhl PE3KO 3aTPYAHSET
WIM CBOAMT HA HET BO3MOXKHOCTH YIIPaBJIEHUS NPOLECCOM KylbTHBHpoBaHus. [loatomy mpu
pa3BeICHUU HACEKOMBIX JKENaTeIbHO HMMETh HECKOJBKO OTIENbHBIX, HM30JMPOBAHHBIX IPYr OT
Jpyra JUHHUM, 9YTO MO3BOJUT 0OecreuuTh 0ojiee paBHOMEPHOE M HAJEKHOE MPOU3BOJICTBO KUBOTO
MaTtepuana.

[Ipu BBeneHNMH HACEKOMBIX B KYJIBTYPY BO3HHKAET TAKXKE Psii OTHOCUTENLHO HaIPaBJIEHHBIX
W3MCHEHHH, KOTOPhIE MOKHO Ha3BaTh jgomectukaiueit (A.3.3notuH, 1989).11pu sTOM cHmXKaeTcs
CIOCOOHOCTh K TMOJETY BIUIOTh 10 MOJIHOM €ro yTpaTbl, U3MEHSETCS TOBEJCHHE, CHIXKAETCS
ypoBeHb MeTabonu3Ma M 00miast yCTOHUMBOCTh K 3a0oseBaHusM. OJHAKO OJHOBPEMEHHO MOTYT
YBEJIMUMBATHCSA Pa3MEpPbl HACEKOMBIX W MOBBIIIATHCS UX MPOAYKTUBHOCTH. Takas JOMECTHUKALIMS
YacTo MOJIe3HA I KYJIBTYp, I/Ie HE NPEAyCMaTpUBAETCs BBIIYCK DPa3BOJMMBIX HACEKOMBIX B
npupoay (IpOM3BOACTBO IIENKa, IepepaboTka HaBo3a H T.A.). Haobopor, mis OuoMeTOda
10100HBIE U3MEHEHHBIE KYJIbTYPHI YKe HeXeIaTeIbHbI.

OcTaHOBHMCS Ha BO3MOXHBIX NMPUYMHAX HANPABICHHBIX M3MEHEHHH KYJIbTYp HACEKOMBIX.
KoHeuHO, mpu OCHOBaHMM KYJIBTYphl HE MOXET OBITh HCIIONB30BaH BECh I'€HETHUECKUU ''myn"
MPUPOAHON momynsauuu. B Takux MCXOAHO MaiblX MOMYNALHUAX, KaK J1abopaTOpHBIE, BO3ZMOXKEH
npeiid reHoB, KOTOpbIA emie Ooinee obOemnser reHodonz. JlabopaTopHble MOMYISAUN JTUIICHBI
mpecca sHTOMOGAroB M 3a00JeBaHUN, T.e. B ATUX MOMYJSAIUAX OCHA0JIEH WJIM OTCYTCTBYET
ecTecTBeHHbII 0TOOp. K TOMy ’ke, yCIOBHS NpH pPa3BeICHHHM OTIMYAIOTCS OT E€CTECTBEHHBIX
3HAYUTENILHO OOJIbIIel CTaOMIBLHOCTBIO, YTO YMEHBIIAET OTCEB CIA0BIX OcoOeH, 00Jamarmmx
CIIMIIKOM CTPOTUMH TpeOOBaHUSMH K YclIOBHsM. [IuTaHune HaceKoMBIX, OCOOEHHO NpHU UX
BBIpPAlIUBAaHUM HAa HECPAaBHEHHO O0o0Jiee TEXHOJIOTUYHBIX IHUTATENbHBIX Cpelax, CYIIECTBEHHO
OTJIIMYAeTCs OT ecTecTBeHHOro. IlpyM KyJIbTUBHPOBAaHMM HACEKOMBIX IUIOTHOCTh WX IOMYJISLUN
BCEI/la CYIIECTBEHHO BbIIIE, YEM B MpHUpoAe. MHOTHE HaCeKOMbIE pearupyroT Ha TaKylo IIOTHOCTh
OOIIMM CTpeccoM, 3HAYUTEIbHBIMH WM3MEHEHUSMM MOBEICHHS, CHIDKEHHEM YCTOMYMBOCTH K
HeOJIaronpusATHBIM BO3JIEHCTBUSAM, CEPbE3HBIMU (DM3UOIOTHUYECKUMU U Ja)ke MOP(OIOrH4ecKUMHU
n3menenusmu (E.H. TlonuBanosa, 1989)M3MeHeHHOE MUTAHKUE U MOBBIIMICHHAS TNIOTHOCTH MOTYT
OBITH Takke pakTopamMu 0TOOpa ocoOel B HEXKETATEIIHFHOM JIJIsl HAC HalpaBJICHUH.

[TosTOMY MCKITIOUUTENFHO BaKHO MOCTOSIHHO KOHTPOJIMPOBATh KA4eCTBO KyIbTYyphl. [Ipexe
BCEro MOJ] KAaueCTBOM KYNbTYPbl CJIEAyeT IMOHMUMAaTh €€ COOTBETCTBHE IIOCTABICHHOM LENH.
Haubonee ompeneneHHBI OTBET 3[€Ch AAIOT IIOKa3aTeNu OOLIEro BBIXOJAA MPOAYKIUHU MpU
COOJTIOIGHUH COOTBETCTBYIOIIETO CTAHAPTa U SKOHOMHYECKAsl OLIEHKA B COMOCTABIIEHUU PACX0JI0B
M Joxola OT KynbTypel. OnIHaKo B Tpolecce IPOU3BOACTBAa OOJIBIIOE 3HAYCHHE HMEIOT
OMOJIOrMYEeCKHEe  YacTHbIE  [OKazaTelaH, KOppeaupyioume ¢  o0meid  3KOHOMHYECKOH
apdextuBHOCTRIO. Cpenm HUX MOTYT OBITh 4acTHbIE (PEe3yJbTaTbl M3MEPEHUH OIpEeeICHHBIX
MOp(}oNOruueckux MPU3HAKOB, HEKOTOPbIE KOJIMUYECTBEHHBIE XapaKTEPUCTUKU IOBEACHHUS,
TUIOJIOBUTOCTh, CMEPTHOCTD U T.J.) HIIH K€ HHTETPabHbIC IOKA3aTeNN, 00bEIHHSIONINE HECKOIBKO
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BOXHBIX NPU3HAKOB WM MareMmathueckue (Hampumep, OOOOIICHHBIH TIOKa3aTelbh KavyecTBa
tpuxorpammsl — [II.M. I'punbepr, A.®. Pycnak, 1986),unu mo pe3ynbraTaM CI0XKHOTO IOBEICHHS
(B.b. YepHnbimes u ap., 1988).

HckmrounTenbHO  OOJBINIOE  3HAYEHHWE JUIS CO3/aHMS CTaOWJIBHBIX J1a0OpaTOpHBIX U
HpOMBIH_UIGHHBIX Ky.HBTyp C 3aJaHHBIMHA CBOﬁCTBaMH HMECCT CCICKIIMOHHO—TCHCTHUYCCKAas pa60Ta
(A.3. 3notun, 1989).001111e TPUHIUIIBI CEIEKIIUH HACEKOMBIX MPUHIUITHAIBLHO HE OTJIMYAIOTCS OT
TEX, KOTOpBIe I/ICHO.HBBYIOTCH B )JKUBOTHOBOCTBC.

Monumopune u aumponozenmnsle 6030€icmeus

MOHUTOPHHT — cUCTeMa HaONIOJEHUH, MO3BOJSIONIAs OIICHUBATh COCTOSHUE OMOIIEHO3a M
JaBaTh MIPOTHO3 €ro pa3BUTHs. [locTaHOBKa MOHMTOpHUHTA MPUOOPETAET ceifuac ocoboe 3HauUeHue B
CBSI3U C MOIIHBIMH aHTPOIOTCHHBIMU BO3JCHCTBHSIMH, NMPEXKIE BCErO C 3arps3HEHUEM cpensl. B
TOM OTHOIIEHMHM HACEKOMblE MPU HUX UIMPOKOM pPACHpPOCTPAHEHUH M YYBCTBUTEIBHOCTU K
W3MEHEHHSIM CPEIbl SBJISIOTCS NIepCHeKTUBHBIME 00bekTamu (3.M. XoTbko u 1p., 1982).

OtmeTtuM, 4TO MpU pa3paboTKe MOJOOHOTO MOHHUTOPUHIA CIEAYeT OTJINYaThb H3MEHEHUS
YHUCJICHHOCTH, BBI3BAaHHBIC AHTPOIIOTEHHBIMU BO3JCHCTBHUSIMH, OT €€ €CTECTBEHHBIX CE30HHBIX U
MHOTOJIETHUX KOJIeOaHUH.

3arpsizHeHne cpeabl  (MPOMBIIUIEHHOE XUMHYECKOE W PaJMOaKTUBHOE, aBTOMOOMJIbHBIC
BBIOPOCHI, HCIONBb30BAaHUE WHCEKTUIMIOB, T'epOUIMIOB M MHHEPAIBHBIX YIOOPEHHIi) 3aMETHO
oTpaxkaercs Ha (payHe HAaCEKOMBIX. BONBIIMHCTBO M3 ATUX BO3JACHCTBUI OTOpachiBaeT OMOIICHO3 K
0oJjiee paHHUM CTaIUsIM CYKIIECCHM M OO€THSET BHJIOBOM cocTaB. BmecTe ¢ rubenpio pacTeHuid
BBINAJIAIOT L[EJIble KOHCOPIIMUA BMECTE C COOTBETCTBYIOIIMMHU BHIaMU HACEKOMBIX.

[IpoMblnieHHOE 3arpsi3HEHHE MECTHOCTH, KaK MPaBUIIo, JOBOJIBHO MEJIEHHO JIEHCTBYET Ha
MOMYJISIIINKM HaceKOMBIX. [IpaBia, 31ech MHOTOE 3aBUCHT OT XUMHUYECKOW TMPHUPOJIBI 3arpsI3HSIONINX
BELIECTB MOJUIIOTAHTOB, HA KOTOPbIE HACEKOMbIE PearupyroT no—pasHomy. Tak, B 30He 3arpsA3HEHUS
OOBIYHO TPOUCXOJHUT PE3KOE YBEIMYEHHE YHUCICHHOCTH COCYHIMX (UTO(PAroB, OCOOCHHO TIIEH.
Bmecte ¢ cocymuMu HAaceKOMBIMH YBEIMYMBAETCS YHCIEHHOCTb HX €CTECTBEHHBIX BpAarosB.
OcHOBHasi MpUYMHA ATOTO SIBJICHUS, CKOpPEE BCEro, — HapyIIeHHWE CHHTe3a OCNKOB B TKaHIX
pacTeHMii U Kak pe3ylbTaT HAKOIUIEHWE B HMX KHUIKOM COAECPKHUMOM CBOOOJHBIX aMHUHOKHCIIOT.
Kpome Toro, cocymue HacekoMble, B OTJIMYHE OT JIMCTOTPHI3YIINX, MPAKTHYECKH HE CTPAJAIOT OT
3arpsi3HEHUs] MOBEPXHOCTH JUCTheB. C ocnaliaeHreM pacTeHUN CBA3BIBAETCS TaKKe U yBEJMYCHHE
YHCJICHHOCTH MOJIKOPOBBIX M CTBOJIOBBIX HaceKOMbIX. [loka3aHo, HampuMep, YTO B 30HE BBIOpoOca
COJIeH TSKEJIBIX METAJUIOB BO3SHHMKAET MolHoe pa3sutue kcuaodaros (E.H. Mo3osesckas, 1982).

ChaumkoM BBICOKHE 3arpsi3HEHHMsT BCE JK€ IOJABISIIOT HACEKOMBIX, CHCpXKHBas HX
pasMHOXkeHue. [loaToMy B 30HE CpEeIHEro 3arps3HEHHs YacTO HMMEET MECTO MAaKCUMyM
YHCICHHOCTU. Tak, YHCICHHOCTh KyKa—IoJroHocuka Strophosoma capitatuma ompeneneHHOM
paccTosiHUU OT UCTOYHMKA 3arpsi3HeHus: B 25 pa3 BbIIIe, YEM Ha CHUJIBHO 3arps3HEHHBIX Y4acTKax U
B 5 pa3 —yem Ha uncThiX. [Iog00HBIC k€ ONTUMYMBI TI0 YPOBHIO 3arpsi3HEHUs ObUTH HAJICHBI TS
psamga 6abouek (M.V.Kozlov, 1994). Jlaxke HemapHbIii MISIKONPS — HACEKOMOE C MOIIHBIM
OMOTHYECKUM MOTEHIIMAIOM — YTHETEH MpU OOJIBIION KOHLEHTPAIMH MPOMBIIIJICHHBIX BHIOPOCOB,
HaIpuMep, MOOJU30CTH OT aIFOMUHKEBOT0 3aBoja r. bparcka (I".WU.Ionyreun, 1983).

EcTth oTnenbHBIE BUIBI HACEKOMBIX, YHCIEHHOCTh KOTOPBIX BCETJa MaJaeT MOJ BIUSHHUEM
3arpsi3HeHuil. Tak, Hemaaeko OT LEMEHTHBIX W METaUTypruueckuX 3aBOJOB PE3KO CHUXKAETCS
YHCICHHOCTh HEKOTOPBIX JKY)KEJIHII U KYKOB CTaQUIMHOB, psiaa ceHoenoB. Cpeau 3TUX HACEKOMBIX
MOKHO HaMTH BUJIbI — MHIUKATOPHI CTETIEHU 3arpSA3HEHHS] MECTHOCTH.

[TpumepHO Takke M3MEHSETCs OMOIEHO3 MO BIMSHHUEM aBTOMOOUJIBHBIX BHIOPOCOB, YaCTO
coJieprKaIluX TsKenble MeTaibl. HakornneHne TBepIbIX YacTHI] ATUX BHIOPOCOB BOJIU3U OT JOPOTHU
NPUBOAUT K CHIDKCHHUIO YHUCIEHHOCTH (OpM, OOMTAIONIMX B MOJACTHIKE M IOYBE, a TaKXKe
JUCTOTPBHI3YIUX dSHTOMOGaroB. Hao0OpoT, YHCICHHOCTh TOJYYAOIIMX TNHUTaHUE U3 OoJee
IIyOOKMX CIIOEB PACTHTENBHBIX TKaHEH cocymux ¢urodaroB (Tiei, KIOMOB—CIICITHIKOB)
YBEIUYNBACTCSA. Pa3MHOKEHUIO COCYIITUX BPEIUTENCH CITOCOOCTBYET TaKXKe 00OTralieHrue pacTeHUH
OKOJIO IIOCCe Aa30THUCTHIMH COCJMHEHUSMHU. Bciieq 3a COCYMIMMH HAaceKOMBIMH BO3pacTaeT
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yucieHHOCTh uX 3HTOoMo(aroB (P.O.byroBckuit, 1987). Bumamu — wHIMKATOpaMH MOIXOOHBIX
BO3CHUCTBUI MOTYT OBITh TaK:KE€ HEKOTOPBIE JKY>KEHIIBI U OTACITBHBIE BHIBI HOTOXBOCTOK.

B 3arps3HeHHON paJinOaKTUBHBIMH OTXOJaMU MECTHOCTH OOJIbIIE BCETO CTPATAIOT 00BEKTHI,
OOUTAOIIUE B MOJCTHIIKE U TI0YBe. CpaBHUTEIHHO HEOOJBININE 03I PAIUAIIH MOTYT PUBOIUTH K
HEKOTOpPOMY TOBBIIIEHUIO OOIIeH >KU3HECIIOCOOHOCTH, HalpuMep, HWHOTAAa HaliogaeTcs
MOBBINIICHUE MIPOIICHTA BBIXO/Ia TYCEHHI] HEITAPHOTO MISTKOMpsaa U3 KiaaoK. boiee BRICOKHE T03BI
pamuanyy TPUBOAAT K TrHOenu dvactd ryceHun. OmHAKO B IICJIOM B 30HE IOBBIIICHHOM
PalMOAKTUBHOCTH YHCICHHOCTh MOMYJISIIIMYA HENMApHOTO IIENKONpsIa HE YMEHbBIIAeTCs, TaK Kak
3aMETHO CHM)KAETCsl 3apayKCHHOCTh T'yceHHII mapa3utamu. CKopee BCEro, 3T0 MPOUCXOIUT TOTOMY,
YTO Tapa3uThl OKYKIMBAIOTCS NMPEHUMYIIECTBEHHO B TMOYBE, T€ BBHICOKA paavalisi, a HEMmapHBINA
HICTKONPSA — B KpoHaX. I[IOJOXHUTENbHO BIMSET HAa pa3BUTHE HEMAPHOTO MICIKOMpsAAa U
M3PCIKUBAHUE KPOH M3-3a ocimabienus aepesbeB (I.A.Kpusomyrkuii u ap., 1988).BozmorxkHo, uTo
IIPU 3TOM CHUKAETCS U CHOCOOHOCTB PAaCTeHUsI IPOTUBOCTOATH puTodary.

Bosbiioe BHIMaHWE HTOMOJIOTOB MPHUBIICKIIO SBJICHUE TaK HA3BIBAEMOTO UHOYCMPUATbHOO
menanuzma. Ono ormedeno npumepHo y 100 BumoB 6abodek. Hanbonee u3BecTeH moamMoppusm
oKpacku Oepe3oBoii msmeHuisl Biston betularia L., kotopas wmeer aBe (GoOpMbI: OOBIYHYIO
(f.typica), oOnanmaroiiyr0 CBETJIBIMH KpPBUIbSIMH C TEMHBIMH KpallMHAMH, HAIOMHHAIOIIUMU
MMOBEPXHOCTh CTBOJIa Oepes3nl, W Mmemanuctuyeckyio (f. carbonaria)c paBHOMEpHO YepHBIMU
KPBUIbSIMH TOYTH Oe3 pucyHka. [lociennsist ¢popma Oblia MmoiiMaHa BIIEPBBIC B MPOMBINIICHHOM
paiioHe okoio Manuectepa. B nanpHeilemM Takux TeMHBIX 0a004eK HaXOAWIN MPEUMYIIECTBEHHO
MOOIM30CTH OT KPYITHBIX 3arpsi3HSIONIAX BO3YX U JAIONIMX KOMOTh mpeanpusatuii. [Ipeamaraiack
THIIOTE3a, YTO TeMHas (opMa MEHee 3aMeTHa Ha 3aKOMYEHHBIX CTBOJAX Oepesbl, YeM HCXOIHas
CBeTJasl, W, CJICIOBATEIbHO, B MEHbBIIIEM KojuuecTBe yHuutokaercs nruriamu (H.B.D.Kettlewel,
1956). HaoGopoT, Ha 4HCTBIX OEpe30BBIX CTBOJIAX OOJIbINE MPEUMYIIECTB MOIY4aeT HCXOIHAsS
dopma co cBeTNIbIMH KpbUTbsiMU. OIHAKO ceilyac 3Ta TMIIOTE3a OCHApUBACTCS, TaK KaK TEMHas
dopma mpeoOiagaeT U B HEKOTOPBIX OTHOCHUTEIBHO YHCTBIX C DKOJOTHYECKOH TOYKH 3PCHUS
paiioHax. B npuHUMIE, TIOTEMHEHUWE OKpPAaCKM 4YacTO KOPPEIHPYET C  IOBBILICHHOMN
KHU3HECMTOCOOHOCTHIO U MHTEHCUBHBIM META00JIN3MOM.

[Tomumo 06abodvek, MHAYCTPHAIBHBIA MeEJaHH3M BCTpedaeTcs y JKykoB (kopoBku Adalia
bipunctatal), mekoTopsix Tieci u nukag. Ckopee BCEro, STOT MEIaHU3M CBS3aH C 3arpsA3HEHUEM
MECTHOCTU. Hapsily ¢ H3MEHEHHSIMH OKPAacKd BO3MOXHBI M H3MCHCHHS pa3MEpoB Tela H
MHUKPOCTPYKTYPBI €r0 TOBEPXHOCTH.

HacekoMble mnpHHAIEKAT K YHUCITY MHIUKATOPOB CTEICHU 3arps3HCHHOCTH  BOJIBI
OpraHMYecKMMH BeliecTBaMu. Tak, TMYMHKU 1IBETOYHBIX MyX Eristalis tenaxL., tak Ha3biBaeMbie
KPBICKM, — 4YETKHH IOKa3aTrenb HauOojee 3arpsS3HEHHOrO IOJIMCAnpoOHOro BojgoeMma. Bcem
M3BECTHBIC KPACHBIC JIMYMHKH XUPOHOMHU]T THITMYHBI JIJISI ME30CapOOHBIX BOAOEMOB. BOIBIIMHCTBO
e JIPYrMX BOJHBIX HACEKOMBIX MOTYT OOMTaTh TOJBKO B YHCTHIX onurocarnpoOHbix Bomax (E.H.
[MTaBnosckuii, C.I'. Jlenuesa, 1948).

EcTecTBEeHHO, 4TO HACEKOMBIC PEarMpPyIOT M Ha JAPYrHe 3arps3HCHHs BOJbI, B TOM YHCIIC
TSOKEITBIMU MeTaulaMu. [Ipu ATUTEThHOM 3arpsi3HEHUH MEHSETCSl BUIOBOW COCTaB, OOJBITHHCTBO
HACEKOMBIX morudaer. O HAKO JaKe W MPHU HEOONBIINX J03aX 3arpA3HSIONIMX BEIISCTB, M MPH UX
HETPOJIOJDKUTEIBHOM ~ BO3JICHCTBUM  OINPENEIICHHBIM  00pa3oM  HM3MEHSETCS  CTPOUTEIILHOE
NOBE/ICHUE JTMYMHOK pyueiiHukoB (B. A. Hemomusmux, 1989).

[Tpu Bo3neiicTBUM Ha OWMOILIEHO3 WHCEKTHUIMIOB PE3KO HAPYIIACTCS €r0 BHUIOBAas CTPYKTYpA,
npuyeM Oosblie BCEro CTpaaaoT 3HToModaru. durodaru IOBOJIBHO OBICTPO BHIPAOATHIBAIOT
PE3UCTEHTHOCTH 110 OTHOIICHUIO K 3TUM BellecTBaM. [IoMUMO WHCEKTHIIUIOB HA HACEKOMBIX MOTYT
CYILIECTBEHHO BIUATH M TaKHE YIOTPEOIsieMbIe B CEILCKOM XO3SICTBE BEILECTBA, KaK TePOUIINIbI,
GyHTHIMIBI U MHHEpaJdbHbIE ymoOpeHus. [lon BIUSHMEM STHUX BEIIECTB, KaK M TNPHU APYTHX
3arpsi3HEHUsIX, 00CTHSACTCS BUJOBOM COCTAaB M BO MHOTHX CIIy4asX PE3KO BO3PAacTaeT YHCICHHOCTb
OTIEILHBIX BHJIOB.
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Oxpaua HACEKOMbIX

[ToBepxHOCTh Hamel TUTAHETHI OBICTPO TpeoOpa3yeTcss YeloBEeKOM. EcTecTBEeHHBIE
OMOIIEHO3bI Ha TPOMAJHBIX MPOCTPAHCTBAX MPEBPAIIAIOTCS B MACTOWINA M arpoueHo3bl. Yacto,
0COOCHHO B TPOIUYECKUX pailloHax, MOYBBI MOJ arpoleH03aMH OBICTPO HCTOLIAIOTCS, HO MOCIe
TOTO, KaK 3TU y4aCTKHU 3a0pachIBAIOT, MPEKHUN OMOIIEHO3 HE MOXKET Ha HIMX BOCCTAHOBUTHCS U OHH
IpeBpatatoTcss B moxodue mycTblHU. To ke MPOUCXOIUT M B pe3yibTaTe YpE3MEPHOro BhINaca
CKOTa. 3arps3HEHHWE U 3aMyCOpPHBAHHE 3€Mellb, HE TPUTOJHBIX JJs XO3SIMCTBEHHOTO
WCIIOIB30BaHUsI, HEPa3yMHOE M OECXO3SHUCTBEHHOE IPUMEHEHHE YIOOpeHUid, TepOUIUI0B |
WHCEKTHUIIUIOB TYOSIT €Il COXpaHSIOIINecs MPUpoaHbIe OnomeHo3kbl. K atomy crneayer 1o0aBUTh U
PaINOAaKTUBHOE 3arpsi3HEHHE MHOTHUX paioHOB. MacmitaObl rubenu ¢uiopsl U (ayHbl TPUHSIN
TII00aTBHBIA XapakTep M CXOAHBI YK€ C TEMH KaTacTpOhUISCKUMHU U3MEHEHUSIMH, KOTOPHIE UMEIH
MECTO B CEepeJMHE MEJOBOro Mepuoja, Korjua emie oJHOO0Opa3Hble MOKPHITOCEMEHHBIE PACTEHUS
BKJIMHWIINCh B €CTECTBEHHbIC CyKleccuu W mnpepBaiu ux (MenoBoil OMOICHOTHYECKUI KpHU3HC,
1988).

Pa3pymienne OWOIICHO30B TPUBOIAUT K HWCYE3HOBEHHWIO MHOTHX BHJOB HaceKoMbIX. [lo
opueHntupoBouHoii onenke I'.H.I'oprHoctaesa (1986),Ha Haleli IutaHeTe €XKeTHECBHO HCUE3aeT OAMH
BUJ Hacekomoro. Yacto OHWOIEHOTHYECKAsh POIb ATHX IMOTHOAIONIMX BHJIOB TaK M OCTACTCS
HensBecTHOH. [ToMuMO HaydHOH M 3CTETUUYECKOW IEHHOCTH, JTI000H BT MOXKET OBITh MCIIOJIb30BaH
B KaUECTBE OMBLIUTEIIS, UICTOYHUKA OCTKOBOTO MUTAHUS WK €Ile JJIsi KaKUX—IHUO0 APYTruX ILeJei.
[TosToMy KpaiiHe BakKHO MPUHATH BCE MEPHI, YTOOBI COXPaHUThL MHOr0oOpasue Hacekombix (H.H.
KoueroBa, 1986). I''H.I'opHoctaes (1986) orTmeuaer creayromme OCOOCHHOCTH 3KOJOTHU
HACEKOMBIX, TOBBIIIAIONIUE UX YA3BUMOCTD.

1. V3kuii apean. OT X034HCTBEHHOW NEATEIBHOCTH YEIOBEKA B MEPBYIO OYEPENb TOJIKHBI
CTpajaTh Y3KOPErHOHAIbHBIE SHEMUKU U PEITUKTOBBIC BUIBI.

2. HecnocobHocTh Kk wmurpamusiM. B pesyiabTaTe OesATEIBHOCTH YEIOBEKa, CO3JaHUS
arpolieHO30B U HACEJIEHHBIX [MYHKTOB apeand TakuxX cjaabo MUTPUPYIOLUIMX HACEKOMBIX
npeBpamiaercs B OONBIIOE KOJIHMYECTBO MEJIKHUX OCTPOBKOB. M3-3a HemocTtaToyHOro oOMeEHa
reHeTHYeCKON mH(pOpMaImen, a Takke M3—3a JIeT KOCTH HapyIIeHUs OMOIleHO3a Ha HEOOJIBIIIOM
y4acTKe TaKhe paHee MIMPOKO PacpOCTPaHEHHBIE BUIBI OKA3BIBAIOTCS MO/ YTPO30M NCYC3HOBCHHS.
Onun u3 HanboJiee IPKUX MPUMEPOB TAKOTO BUJIa — 0a00YKa—aroJIIOH.

3. Arperanuonnsie TeHIeHIMU. CKOIJICHUS HACEKOMBIX B OJHOM MECT€ B TEUCHUE
HEeOJIaronpusATHOIO CE30Ha PE3KO MOBBIIIAIOT BO3MOXKHOCTh UX YHHUTOKEHHUA. Tak, U3BECTHO, UTO
0abouka—monapx Danaus plexippusL. Bo Bpems 3uMoBkM B Mekcuke u KamudopHun
CKAIlJIMBAaCTCS B TPOMATHBIX KOJMUYeCcTBaX (COTHU ThICAY 0coOCi) Ha OTACNBHBIX JepeBbiX. B
HACTOSIIEE BPEMsI 3TH MeCTa CKOIUIEHWH 0abodek crmenuanbHO oxpaHstorcs. pyroit mpumep —
CKOTUICHHUS KYKOB 00KbHX KOPOBOK Ha CKJIOHAX rOp U CONOK B 3UMHEE BpeMs. DTH KyKU UHOTJa B
Macce morudarT BO BpeMs JIECHBIX IMOXKAPOB, BECCHHHX TAJIOB, a TAK)KE OT TOPHBIX BHIPAOOTOK.

4. IlpuypoyeHHOCTh K O3(PEeMEpHBIM HWJIHW PEIKUM MeCTooOuTaHusM. I[Ipumepsl Takmux
OMOTOIOB: TOPHBIC CTEMU, MPUOPEKHBIC TIOHBI WM CyXHE€ CKJIOHBI C BBIXOJAaMU W3BECTHSKA. B
TaKUX MECTaxX BBISBIIACTCS CBOeoOpa3Has (ayHa.

5. [Iuranue Ha peaKOM pacTeHHH, MOHO(arus. Bo3MoKHOCTh MCUE3HOBEHHUS TAKOTO BUA HE
TpeOyeT 0ObSICHEHUH.

6. Bognsiii 006pa3 »ku3Hu. MHOTHE BOJIHBIE HACEKOMBIE OYEHb YYBCTBUTEIBHBI K XUMUYECKUM
3arpsiI3HEHUSIM, M3MEHEHUSIM KOHLEHTpPalMu KHUCIOopoJa, TemmepaTypHoro pexuma. OcoOeHHO
9yBCTBUTEIHLHBIMU OKA3bIBAIOTCS JIMYUHKU CTPEKO3 M BECHSIHOK.

B uenom Haumbonee moABEepKEHbl BbIMHpPaHHI0O Hacekomble K—cTpareru, y3ko
CHEIHATM3UPOBAHHBIC U MPUCTIOCOOICHHBIC K )KU3HU B CTPOTO OIPEICICHHBIX OMOTOMaxX.

YacTo BBICKA3bIBAIOTCS COOOpaXKEHHsI, YTO BHIMUPAHUE Psiia MPEUMYIIECTBEHHO KPYIHBIX U
SPKOOKpPAIIEHHBIX (OpPM CBA3aHO C JEATEIBHOCTHIO KOJUICKIIMOHEPOB. B mpuHIUIE, 3TO
MaJOBEpPOATHO, TaK KaK I'POMAJIHBIH, [0 CPAaBHEHUIO C MO3BOHOYHBIMU >KUBOTHBIMU, OMOTHYECKHIMA
MOTEHIIMAJl HACEKOMBIX 03HAuYaeT TaKXke 3apaHee 3alporpaMMupoBaHHYIo rubens 95-99%ocobeit
OT CaMbIX pa3HbIX MPUYMH. DTa CMEPTHOCTb, KOHEUYHO, OCOOCHHO BEJIMKAa Ha PaHHUX CTaIHsIX
pa3BUTHS, HO TIOTHOAIOT B 3HAYMTEITHLHOM KONWYecTBE W MMaro. CIHIIKOM K€ Majasi TMOIMYJISIIHS,
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CKOpee Bcero, oOpedeHa Ha TruOenb, HE3aBUCHUMO OT KOJUIEKIIMOHEPOB, IO T'€HETUYECKUM
npuurHaM. "KOHEYHO, cCilydau XMIIHUYECKOrO BBUIOBA HACEKOMBIX 10 MOJIHOM JIMKBUIAINH
MOMYJISLUI, ¢ pa3pylieHuEeM MECTOOOMTaHUN M T.JI. B NMPHUHIIUIE BO3MOXHBI, OJHAKO IMOJ0OHBIC
NEHCTBHUS HE UMEIOT HUYEro OOMIETo ¢ KOJJIEKIHOHEPCTBOM M MOTYT KBATH(PHUIIMPOBATHCS TOIBKO
kak npecrymwienue” (T.H. T'oprocraes, 1986).

OneIT psina cCTpaH TMOKa3bIBa€T, YTO JaXe IMPH COBPEMEHHOM YpPOBHE Ppa3BUTHS
MIPOMBIIIJICHHOCTH U CEJIBbCKOT0 X03HCTBA MOKHO YaCTHYHO COXPAHUTh €CTECTBEHHbIE OMOIIEHO3BI
Onmarozaps pa3yMHOMY XO3SHCTBOBaHHUIO M MPUPOAOOXPAHUTENbHBIM MepaMm. [lepBbrIM m1arom Ha
IIyTH OXPaHbI PEIKUX U MOJIE3HBIX BUAOB sABIsieTCS UX MHBeHTapu3auus. B Kpacnyro kaury CCCP
(1984)6b11n BHECeHbI 202BH/1a HACEKOMBIX, OTHOCAIIMXCS K 16 oTpsimam. Koneuno, 3T0 gajaeko He
BCE BUJIbI, KOTOPBIM I'PO3UT yHUUTOKeHHE. KpacHass kHMra coszmaercss He JJs CIELUANNCTOB, U B
HEl YIOMHUHAIOTCS NPEUMYIIECTBEHHO KPYIIHBIE U KpacUBbIE HACEKOMbIE, Ha KOTOPBIX MOXET
0o0paTUTh BHUMaHHE 10001 yenoBek. bbuto pazpaboTaHo 3aKOHONATENBCTBO, COTTIACHO KOTOPOMY
BBUIOB 0€3 pa3pelIeHus] HACEeKOMBIX, 3aHECeHHbIX B KpacHyro KHHUTY, HaKa3bIBaJCS JCHEKHBIMU
mrpadamu. Bennunna mrpada 3aBucena ot Bia HACEKOMOTO.

Opnoro BkitodyeHusi, B KpacHyio KHUTY peIKMX M HCYE3alOMIMX BHJIOB, KOHEYHO,
HEJIOCTaTOYHO i MX coxpaHeHus. lIpexkne Bcero mojuiexar OXpaHEe caMHu OHMOIICHO3BI.
3amoBeTHUKM HaIIEHl CTpaHbl CO3/JaHbl JJIA OXpaHbl JAHAMA(TOB, a TaKKe IMO3BOHOYHBIX
’KMBOTHBIX, HO OHU MOTYT UTPaTh OOJBIIYIO POJIb U B COXPAaHEHUH UCUE3AIOUINX BUI0B HACEKOMBIX.
B 1mpoTHBOMOJIOKHOM Cilydae BO3MOXKHO HCUYE3HOBEHHE pPEAKUX BHUIOB U Ha TEPPUTOPHUH
3allOBEIHUKA, KaK 3TO IMPOU30ILIO C aroJUIOHOM B MOJIMOCKOBHOM IIpmokcko—TeppacHoM
3anoBeauKe. K coxanenuto, B 3anoBegankax CCCP nmox peanbHON OXpaHOW HAaXOIUI0Ch BCero /7
BUI0B HaceKkoMbIX (MeHee 4% ot o0Iiero KojamyecTBa BUIOB, 3aHeceHHbIX B KpacHyto kuury). s
cpaBHeHus: B 3anmoBegHukax CCCP oxpansumm 54% 'kpacHOKHWXHBIX MitekonuTtaronmx, /0%
nTun u 67%pentunuii u aMmpuoHii.

OxpaHa HaceKOMBIX BO3MOXKHA U B Ipejesax HallMOHAIbHBIX MapKOB, TaMSITHUKOB MPUPOIBI
U JJaXe OXOTHHUYBUX X03siicTB. CyIIECTBEHHBIM IPEMATCTBUEM K HMX OXpaHe sBJsieTcs ciabas
M3YYEHHOCTh OJKOJIOTUM U pPaclpOCTpaHEHHs] MHOTMX HaceKoMbiX. [loaromy HeoOxonumo
MPUBJICKATh K U3YYCHHIO PEIKUX U HCUE3AIOINX BHIOB KaK MPO(PECCHOHATBHBIX SHTOMOJIOTOB, TaK
U KBaJTU(UIIMPOBAHHBIX KOJUIEKIIMOHEpoB. K coxalnenuto, onpenenaeHne 00JIbIIMHCTBA HACEKOMBIX
HEBO3MOXKHO 0€3 BBUIOBa M YMEpIIBICHHS HEKOTOpPOTro KojuuyecTBa ocobeil. Bwmecte ¢
COXpaHEHHEM BUJIOB, 3aHECEHHBIX B KpacHyI0 KHUTY, MOKET OBITh CTAaCEHO U OO0JIbIIIOE KOJTUYECTBO
Apyrux 0osee HEB3paYHBIX HACEKOMBIX.

Oco0o nepcriekTuBHas (opMa COXpaHEHUS PEAKUX M UCUE3AIOIINX BUIOB — 3TO CO3/IaHUE Ha
HEYJ00HBIX 3eMJISIX MUKPO3aIOBEIHUKOB (00Jiee TOUHO, — MHKPO3aKa3HUKOB) Tuiomaapo 1—-15ra.
UYecTh co3manust IepBbIX MUKpo3anoBeTHUKOB B Poccun mpuHamanexut B.C.I'peGeHHUKOBY, MHOTO
JIeT u3y4yaBlIieMy OHMOJIOTHIO IIMeNEeH U APYTUX OMBUTUTEIICH.

Opnako, co3aaBasi TaKhMe MMKPO3AlOBEAHHUKH, CJIEAyeT TIOMHUTh, YTO OHOLIEHO3bI
MOJIBEPKEHBI CYKLIECCHM, MPUYEM KaXKIbIH M3 BUIOB MPUHAIICKUT K €€ ONpE/ICICHHOMY 3Taly.
Ha Gounb1oii TeppUTOpHH CYKIIECCHSI HE MOXKET IPOXOIUTHh CTPOr0 CUHXPOHHO, OJarofaps 4eMy B
IIEJIOM COXpaHsAeTcs Becb Habop BUI0B. Ha HEOOIBIINX e ydacTKaX HEMPUKOCHOBEHHOCTh HE JaeT
rapaHTUU TMOJIHOTO COXPAaHEHUs HUCXOMHOW (uopbl WM (ayHbl, 0OCOOEHHO MPHU MaJOYUCICHHBIX
nonyisinusx HacekoMbix (B.C.Myp3un, B.[1.Koopun, 1993).B psiae cnydyaeB coxpaHeHHIO (QayHBI
HAaCEKOMBIX MOXET CIOCOOCTBOBATh YAaCTHYHOE XO3SHCTBEHHOE HCIOJIb30BaHUE TEPPUTOPHH,
HampuMep KOIICHUE TPaB HA YaCTU TEPPUTOPHH WUIIH K€ YMEPEHHBIN BhIMAC CKOTA.
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TI'JIABA 5. 9KOJIOTHYECKASA 9BOJIOIUA HACEKOMBIX

OBomOIUsT  MOPQPOJIOTUIECKUX CTPYKTYp, B OTJIHYHME OT DSKOJOTHYECKOW HBOIIOINH,
OTHOCHUTENILHO XOPOIIO TIOKyMEeHTHpoBaHa. Bce Mopdonornueckre Npu3Haku JIETKO PACIO3HAIOTCS
U UX MOXHO CpPaBHMBaTh KaKk Ha COBPEMEHHOM Marepuaje, TaK M MO0 HCKOMAEMbIM OCTaTKaM.
Opnako naxke Mopdosioruueckas BOJIIOLMS BO MHOTOM SIBJISIETCS TPEIMETOM CIIOPA.

DKOJOTHYECKast K€ IBOJIOIHS MOXKET ObITh MPEACTaBIEHA TOJIBKO KaK LeTb 0oJiee WK MEeHee
CHEKYJATUBHBIX Aoranok. O06 oOpase KM3HM BbIMEPIINX (OPM MOMKHO BCE K€ B KaKOW—TO Mepe
CYIUTh TIO UX MOP(OJIOTHH, TaK KaK CXOJHBIM 00pa3 KU3HU MIPUBOIUT K MOSIBJICHUIO OTHOCUTEIHHO
CXOIHBIX KU3HEHHBIX (HOPM.

B koHme yuyeOHHMKAa MO HKOJOTMM HACEKOMBIX I€JIeCO00OpPa3HO MPUBECTH HEKOTOpbIE
cooOpaxkeHHs 00 SKOJIOTUYECKOM IBOTIOIMN HACEKOMBIX, YTOOBI MTOJIBECTH UTOT BCEMY CKa3aHHOMY
BBIIIE U J1aTh SKOJOTUUYECKHUI MOPTPET Kilacca HACEKOMBIX B JUHAMUKE.

OpnHa U3 OCHOBHBIX TEHJCHUUI SBOJIIOLMU XUBOTHOTO MUpa — MEPEXOJ OT MEPBUYHOIO IS
BCETr0 KMBOTO BOJHOTO 00pasa *KM3HU K HA3eMHOMY, a JUIsl psfa TPYNI — TakKe U 3aBOCBAHHE
BO3/YIIHOM cpefibl. Y HAaceKOMBIX MEPBBIM ATall CBSI3aH C MOSIBICHUEM TPaxeMHOW CHUCTEMBI, a
BTOPOU — KPBUIBEB.

1. MPEJKN HACEKOMBIX U UX MECTOBUTAHUE

Haubonee panHue OCTaTKU APEBHUX, BEPOSTHO CIIOCOOHBIX K MOJETY KPBLIAThIX HACEKOMBIX

JATUPYIOTCS KOHIOM HukHero kapooma' (A.JI. Pacuuupm, 1980). IlepBuuHOGECKPBUIBIE Ke
HACEKOMbIe, K KOTOPBIM II0 COBPEMECHHOW KIaCCH()UKAIMM OTHOCSTCS TOJBKO OTPSIBI
Archaeognathan Thysanura,a takxke BeiMepiime MoONUra, omucanbl W3 OTIOKECHUHA BEPXHETO
kapOoHa. [IpaBaa, B T€BOHCKHMX OTJIOKEHUSAX HAWICHBI OCTAaTKH YWICHHCTOHOTOTO, KOTOPOE MOXKET
npuHauiexars Kk Archaeognatha.

VY Bcex HACEKOMBIX OTCYTCTBYIOT IOCTOSHHBIE B T€UEHHE BCETrO IMKJIA Pa3BUTHS >KaOpbl, U
IBIXaHUE OCYHIECTBIISIETCS, 32 PEAKUMH HCKIIOUEHUSIMH, Yepe3 TpaxeHHylo cucreMy. Y BOIHBIX
JUYMHOK M KYKOJIOK TIOCIIEIHSS MOXKET OBITh 3aKpBITOH, M OHM JBIIIAT C IOMOINBIO Kabep.
CrnenoBarenbHO, MpEAKaMU BCEX HACEKOMBIX, CKOpee BCero, ObUTM Ha3eMHbIE YJICHHCTOHOTHE C

TIPUCIIOCOOIEHHO K [BIXaHHIO B BO3AyXe TpaxeiHo# cucTemoii’. Takum o00pasoM, MeXIy
npenkoBoi (opmol, BhIIEANIE U3 BOABI, M KPbUIATBIMM HACEKOMBIMH JOJKEH OBITh
3HAYUTENbHBII MHTEpBaJ BPEMEHH, 32 KOTOpHIM oOpa3zoBanach TpaxeiiHas cucTeMa M MOSBUIIKCH
KPBLUIBSL.

Bomnpoc 06 o0nuke mpeakoB HACEKOMBIX IMpENCTaBiseTcsl CHOpHBIM. B HacTosiee Bpems
HanboJiee pacpoCcTpaHeHbl [Be TUoTe3bl. COrNIacCHO OJHOW M3 HUX MPEIKAMU HACEKOMBIX ObUIN
JIPEBHUC MHOTOHOXKKHM, a JIpPyroil — pakooOpa3HOMOoAoOHbIC mpeakd (HO He 0013aTebHO
pakooOpa3zHubie!). BaxkHoe 1y1s peacTaBieHns: 00 SKOJIOTHYECKOM IBOIOLUH HACCKOMBIX, OTIIHUUC
MIEPBOI THUITOTE3BI OT BTOPOH 3aKIII0YAETCS B PA3TMYHON MCXOTHOM (popme Terna, a clenoBaTebHoO,
pasHOM HCXOAHOM o0Opase Xu3HH. J[nuHHOe, Jerko wu3rubdarmomeecs TeI0 MHOTOHOXEK JaeT
MpeuMyIlecTBa Mpu OOWTAaHUU B PACTUTEIHLHOM MYCOpPE WM B XOJaX, YK€ CIETaHHBIX IPYTHMMHU
KUBOTHBIMHU. boisiee ke KOpPOTKOE M KOMIIAKTHOE TEJIO PaKOOOpPa3HOMOAOOHBIX UJIEHHCTOHOTHX
MPUCIIOCOOIEHO K OTKPBITOM KM3HU B BOJIE WJIM Ha MOBEPXHOCTU CYIIM U JIMIIb K BPEMEHHOMY
HCIIOJIb30BAHUIO YKPBITUH.

[IpenacraBnenuss o "MHOTOHOKKOOOpPa3HBIX" TpenKaX HACEKOMBIX OYEeHb IIMPOKO
pactpoctpanenbl (M.C.I'uspos, 1949;V.Graber, 1891} umeroT conuanyro MOp(OIOrHIecKyro
OCHOBY.

1 -
Hawm mpencraBisieTcss yMECTHBIM HAllIOMHUTH YUTATENIO e0ornyeckue 3psl U nepuoasl. K maneosolickoit ape
OTHOCSITCS IEPUOIBI: KeMOPHH, OPIOBHK, CHITYp, I€BOH, KapOoH, nepMb. K cienyromeii 3a Heil Me3030cKol — Tpuac,
topa, Men. K kaitHo30¥CKoil: majgeoreH, HeOreH, YeTBEPTHYHBIN (COBPEMEHHbIIT) MEPHOIBI.
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Onnako B 6osiee mo31HUX pabOTax MOKa3aHO, YTO MHOTOHOXKKHU U TPU OJM3KUX K HUM OTpsaa
SHTOTHATHBIX mepBuuHOOecKphUTHIX (Protura, Diplura, Collembola)yimectsento otmugatorcest ot
HACEKOMBIX, BO-TIEPBBIX, T€M, YTO y MEPBBIX MPOTOLEPEOPYM CIBUHYT B OTHOIICHHUH APYIHX
OTJICJIOB MO3Ta Ha3al, a Y HACEKOMBIX COXPAHSETCS B MEPEAHEM, T.€. B IPUMUTHUBHOM MOJIOXKEHUU
(A.I1. Pacuunpia, 1976).Bo-Bropsix, MeTaTpoxodopaibHble Ha4albHbIC CTAJUU OHTOTEHE3a Y ATHX
rpymnmn npuHnunuansao pasaundbsl (O.A.MenbarkoB, 1974),4To ykas3pIBacT Ha JWBEPTEHIMIO HUX
MIPEJKOB €lle BO BpeMs OOMTaHUs B BOJIE.

CormacHo JIpyroil TUHoTe3e MpeAKaMu HACEKOMBIX OBUIM APEBHUE pPaKooOpa3HONOA00HBIE
dopmer (R.Snodgrass, 1956; A.G.Sharov, 196HgpeunciuM OCHOBHBIE NPH3HAKU, OOLIHE Y
paKkooOpa3HbIX U HACEKOMBIX: BO-TIEPBBIX, 3TO CPABHUTEIHbHO KOPOTKOE M KOMIAKTHOE Tello, BO-
BTOPBIX, HAJIMUUE OTICIBHBIX TPYAHOTO M OPIOLIHOIO OTIENIOB, YTO OTCYTCTBYET y MHOTOHOXKEK.
I'pynHO#l OTAen HeceT XOAWIbHBIE WIIM IUIaBaTElIbHbIE KOHEYHOCTH, OPIOIIKO K€ CaMO MOXKET
y4acTBOBaTh B IaBaHuM. lloarubanue w pacnpsmieHUEe OpIOIIKa MPUBOIUT K PE3KOMY
CKa4YK0OOpa3HOMY MPOABMKEHHUIO B Boj€. B-TpeTbux, 3TO OKpYIJIoe WM CJerka CIUTIOCHYTOE C
0okoB Teno. Takas koH(UTypalys Tela Co3AaeT MaKCUMAaIbHbIE BO3MOXXHOCTH JUISI IPBKKA B BOJIE
C TIOMOINBIO PE3KuX ABMWKEeHUHN Opromika. [TogoOHBIM ke 00pa3oM ynmapsis OpromkoM o cyocTpar,
NPBITAIOT ¥ COBPEMEHHBIC HazeMHble Archeognathapo—suaumomy, Haubosee OIM3KUE K MpeIKam
BCEX HACEKOMBIX. B—ueTBepThIX, A3TO MaHAUOYJBI, MPUCIIOCOOJIEHHbIE K IEPEKEBHIBAHUIO
pasHooOpa3Hoi mnumm. [l pakooOpasHbBIX THUNMYHA MHKCO(parus, BKIIOYAIOMAs MHUTAaHUE
OTMEPIIMMHU PACTUTEIHHBIMU U )KMBOTHBIMHM OCTaTKaMH, a Tak)K€ MHOT/IA HCIOJIb30BAHUE B MUILY
KUBBIX PACTEHUH U JKUBOTHBIX.

Bce »TM npuszHaku SBISAIOTCA OTJIMYHOW MPEANOCHUIKOW IS  BBIXOJA Ha  CyIIy.
JIeWCTBUTENBHO, CPEN PAaKOOOPa3HBIX MHOTHE TPYIIBI OOMTAIOT MPAKTUYECKH BCE BpeMsI Ha Cyllle
OKOJIO BOABI (HEKOTOpbIC OOKOIUIABBI M KpaObl) WM CTAHOBSTCSA MOJHOCTHIO CYXOIYTHBIMH
(MOKpHIIBI).

HecomHeHHO, 4YTO TpeaKkd HACEKOMBIX, a, MOXeT ObITh, yXe Cc(hOpPMHUPOBABIINECS
JpeBHEHIINe HACeKOMBIEC BBIILIM W3 BOJBI Ha Oeper Mops. OQHAKO MOpPCKON Oeper MoXeT ObITh
pa3HbIX TUTOB. [IepBhIi THTT — BA3KUN Oeper, CKIAIbIBAIONIMNACA U3 WA U MecKa. 37ech Oiaromaps
MEJIKOBOJIbIO, JTAJIEKO YXONAIIEeMYy B MOpE, BOJIHBI TacHYT, He A0oXoAs a0 Oepera. B Hauane
Majaeo30si TaKhe MENIKOBOAbS MOJKHBI ObUIM OBITH OYEHb HIMPOKO PACIPOCTPAHEHbI, TaK Kak
OTCYTCTBHE Pa3BUTOI0 PaCTUTEILHOTO MOKPOBA CYIIM MPUBOAMIIO K €€ MOIIHON BOJHOM 3pO3uu U
CeJIEBBIM CTOKaM BJOJb MoOepexbsi. Ha mMenkoBoabe M MO €ro KpasM BO3HUKAIU HACBIIICHHBIE
OpPTraHUKOM CKOIUIEHHsI BOAOpOCIeH M OakTepuil — Tak Ha3bIBaeMble "MaTbl', Ha MOBEPXHOCTHU
KOTOPBIX IlI€JI UHTEHCUBHBIN (poTocuHTe3. IMEHHO B TakuMX MecTax B KOHIIE CHIIypa MOSBUIIHCH
MIEePBBIC BHICIINE PACTECHUSI.

Btopoii Tum — mecyaHbld WIM KaMEHUCTBIA IUISK, KOTOPBIA B IITOPMOBYIO IIOTOIY
HaKpbIBaeTCs BOJHaMH. Takoe BO3MOKHO HpPU YCJIOBUH, YTO HEJANEKO OT Oepera OCTaTOYHO
riy0oko. VYcnmoBUS N1 KU3HM Ha IUBDKE OYEHb CYpOBBI M TpPeOYIOT —CIEHUalbHbBIX
MPUCTIOCOOTICHUI, YTOOBI )KUBOTHOE HE CHOCHIIO BOJTHOM.

I'e »xe oOuTamu mpeaKu HaCEKOMBIX ?

Brionne yOeauTenbHOM KaeTcss THIOTE3a O BBIXOJE IMPEIKOB HACEKOMBIX Ha 3aMJICHHBIC
Oepera, MOKPHITBIC CIOSMHU BOAOpOCIeH M OakTepuid. 31ech HET nmpubos U MHOTO muinu. J[HO Ha
IPOMAJIHOM MPOCTPAHCTBE TAKUX MEIKOBOJIUM MHOIIa 0OHAXaJ0Ch BETPOM HMJIM BO BpeMsl OTJIHBA,
YTO JOJKHO OBLIO CIIOCOOCTBOBATH IMOSBICHHIO aMpUONOTHYECKUX (HopM. MOXKHO TIPEACTaBUTH,
YTO MPEAKH HACCKOMBIX OOHMTaIM B BEPXHUX CJIOSX MOYBBI (TaK HAa3bIBAGMOM IOJCTHUIIKE,
COCTOSIIICH B OCHOBHOM M3 OIABINNX M HAYMHAIOIIUX THUTh PACTHTENbHBIX OCTaTKOB). [TojcTHIika
Obula JIOCTaTOYHO PBIXJIOH JUIs TepeABWKEHHs BHYTpH Hee (opM, HE HMMEIOLIUX
CHeIHaTM3UPOBAHHBIX OpPraHoB JUIs Kornanud. [lo-Buaumomy, 3TOT cyOcTpart BriepBble Hayan odpa-

2KyKaHOBa—l'[eK (J.Kukalova-Peck, 19918sicka3siBaeT NpsMO MPOTHBOIOJIOKHYIO TOYKY 3PEHHs, COTJIACHO
KOTOPO#i ApeBHEHIIEe HACCKOMbIC OOUTANM B BOJE, I/Ie M Y HUX BO3HHKJIA TpaxelHas cuctema. boiee TOro, Kpbuibs
Pterygotaona paccmarpuBaeT Kak npuoOpeTHIHe HOBYIO (YHKIMIO ka0pbl. OCTaTKu BOAHBIX (pOpM OOBIYHO XOPOIIO
COXPAaHSIOTCS, OAHAKO COBPEMEHHOM IMATCOHTOJOTHH HE M3BECTHBI OOMTABILME B BOJC NPCBHCHIINEC HACEKOMBIC B
OTJIOKEHHSAX JICBOHA HJIH K¢ KapOoHa.
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30BBIBAaThCS C KOHIA JIGBOHA, KOTJa Ha CYIIE€ MOSBHIOCH MHOTO Pa3iIMYHBIX, B TOM YHCIE H
JPEBOBHIHBIX, BBICIIMX pacTeHHH. JIerko MOXKHO OBUIO OBl MpENCTaBUTH ceOe Mepexoj] APEBHUX
HACEKOMBIX OT OOHWTAaHHUS B CKOIUICHUSX NPUOPEKHOW OPraHUKH K KU3HU B MOACTHIKE U3
pacTUTENBHOTO craja. Takoil mepexoj K Ha3eMHOMY CYIIIECTBOBAaHUIO depe3 am(puOMOTHYECCKUI
o0pa3 >KM3HM Ha 3a00JI0UEHHBIX Oeperax, MO—BUIMMOMY, UMEJI MECTO Yy MPEAKOB HAa3eMHBIX
XEITUIIEPOBBIX 1 MHOTOHOXKEK.

M.C.I'mnsipoB  (1949) paccmarpuBai IMO4YBY Kak Cpeny OOWUTAaHUs, TEPEXOAHYI0 MEXIY
BOJHOW M BO3MymIHOHW. [loguepkHeM, 9TO 311eCh pedb MOXKET UITH TOJBKO O PHIXJIOM CKOTUICHHU
pPACTUTENBHBIX OCTaTKOB, COCTAaBJISIOIIEM IOBEPXHOCTHBIM clOW MouBbl. J[BmkeHue B Oolee
TUTOTHBIX TIIYOOKHX CIIOSIX TIOYBBI MJIM WJIa BCTPEUAET OYSHH OOJBIIOE CONPOTHBICHHE, H TIOATOMY
BO3MOYKHO JIWIIIb MPH CICIUAIBHBIX aJalTalusax. ITo JU00 oueHb MajieHbKue pasmepbl (1 MM u
MECHBIIIE), TMO3BOJISIOIINE TMEPEIBUraThbCsl B CKBaXKMHAX IMOYBBI, JTHOO TOHKOE 3MEEBHIHOE TEJO,
m100 TPUCTIOCOOJIEHHBIE K PBIThIO KOHEYHOCTH MJIM Bech Kopiyc. Bce 3TH mpucnocoGnenus,
0€3yCIIOBHO, SIBJISIOTCS CIEIHMATN3alield, TT0ITOMY TUIOTHAs IOYBa, MOAOOHAs COBPEMEHHOH, HE
Morja OBITh Cpesioii OOUTaHUS MPEAKOB HACEKOMBIX, XOTS OHA U SIBIISCTCS MPUOCSKUIIEM TS Psiia
MIPUMHUTHUBHBIX (HOPM.

OnHako MOXHO BBICKa3aTh PsiJi COMHEHMH 110 TIOBOJLY TOTO, UYTO MPEIKU HACEKOMBIX 0OUTAIN
Ha TaKuX 3a00JI0UEHHBIX Oeperax, a 3aTeM 3acCellsUTH IEPBUYHBIC PHIXJIBIC TOYBHI.

Bo-niepBbIX, OCTaTKM KMBOTHBIX B JIATYHHBIX OTJIOKEHUSX JOBOJBHO XOPOIIO COXPaHSIOTCS
(B.B.XXepuxwun, 1980),H0 GopMbI, KOTOpbIE MOTJIH ObI OBITH MTPEIKAMH HACEKOMBIX, B HUX TTOKa HE
oOHapy>KeHbI. BO-BTOPBIX, BBIIIEANINE HA CYIy OJHOBPEMEHHO HJIU Ja)Ke PAHBIIE XEIULEPOBBIC U
MHOTOHOKKH TPEJCTABISUIA 3[eCh JUIS TMPEIKOB HACEKOMBIX MOIIHBIA TPECC XUIIHUKOB. B-
TPEeThbUX, €CTb OCHOBaHMS IMpearojararb, 4TO IPEeIKd HACEKOMBIX, MOJOOHO COBPEMEHHBIM
Archeognathanpeiranu, monp3ysach MOIIHBIM yaapoM Opromika o cyocrpar. IIpsiraromue GopMmsl,
TeM OoJjiee OTHOCHUTEIHHO KPYIHBIE, OOUTAIOT TOJIBKO Ha MOBEPXHOCTH, CIEIOBATEIbHO, OHU HE
MOTJIA WCIIOJIb30BaTh TIYOOKHE YKPBITHUS W JKUTh B CIIEKAaBIICHCS TOYBE, TIAC MHUKPOKIUMAT
CO3JIaBaJl yCJIOBUS, IIEPEXOIHBIE OT BOJHOTO 00pa3a *KHU3HHU K BO3IYIITHOMY.

Crenyer ymoMsHYTh Takke 'TpaBUTanHOHHYIO" rumoTesy b.M.Mawmaesa (1982), cormacHo
KOTOPOH HaceKOMbIE OCTENIEHHO MPUCIOCAOIUBAINCH K KHU3HH B BO3JYLIHON cpene, MOJIHUMAsICh
1o CTEeOJISIM BO3BBINIABIINXCS M3 BOJABI pacTeHHi. Kak Mbl y)ke ymoMHHaIH, 3aXOPOHEHUE B TAKUX
MEJIKOBOJHBIX BOJOEMaxX JOJKHO ObUIO OBl OBITh Hamboyiee MOIHBIM, OJHAKO OCTATKH
YICHUCTOHOTHX, KOTOPBIX MOXKHO OBUIO OBl MPHHATH 32 MPEIKOB HACEKOMBIX, B HUX OTCYTCTBYIOT.

Ectp OCHOBaHUs
OPUHITH  THIIOTE3Y, 4TO
IpeIKH HACEeKOMBIX Hadajiu
OCBaMBaTh CylIIy ¢ MPHOOWHOM
wipkHoi — monocer  (W.B.
Tshernyshev,1990; 1994).
Kuzup B mpuboiHON 30HE
CONPSKEHA C  MOCTOSIHHOM
OTMACHOCTBhIO TMOTHOHYTH OT
yAapoOB KaMHEH WM MECKa,

KOTOpBIE HECET BOJIHA, WU KE
OBITH YHECEHHBIM B MODE.

Puc.43.Pakoobpasnoe Mmopckas 6moxa Hyale hawaiensidana, fio A.W. Bynsiuesoii, 1957)

IIpeanonaracmelii HaMU COBPEMEHHBIM DKOJIOTMYECKUH aHAJIOr IIPEIKOB HACEKOMBIX —
KMBYIIIME Ha TUBDKE OoKoruiaBel (Mopckue 0moxu) (puc.43). Mopckue OJI0XH TpH MPHOTHKCHUN
NICHHOTO $I3bIKa PE3KO MpBITAIOT, yIapsisi HOraMH M OpIOIIKOM O TBEpbIi CcyOcTpar WM O
MOBEPXHOCTh BOJbI. ECIIM K MOMEHTY mpH3eMiIeHUs OOKOIUIaBa BOJa €IIe HE YIUia, MPbDKOK
noBropsiercsi. COOCTBEHHO TOBOPSI, TOT IMPBDKOK MAJIO YeM OTIMYACTCS OT PE3KOro CKayka B BOJE,
TUIIMYHOTO MOYTH JIJISl BCEX PAaKOOOPA3HbIX M MIOMOTAIOIIEr0 UM YHTH OT OMACHOCTH.
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MexaHu3M  3TOr0 MpbDKKAa CXOJASH ¢ NOpbDKKaMu  HaseMHbix  Archeognata —
MEePBUYHOOCCKPBUIBIX HAaceKoMbIX. Hekoropele mnpumuTuBHBIC Buabl Archeognathawm ceituac
O0UTAIOT B MPUOPEHKHOW MOPCKON 30HE M JaKe CIOCOOHBI MPBITAaTh IO TOBEPXHOCTH BOIbBI
MoA00HO MOPCKUM 0j10XaM. XBOCTOBBIE HUTH CITOCOOCTBYIOT 3((EKTUBHOCTH W HAINPABICHHOCTH
Takoro TMpbDKKa. MHTEpecHO, YTO Takue >K€ JBMKCHHS OpPIONIKOM JeJal0T TNpU IUIABAHHUH
HEKOTOpBIE JTUYMHKHU MOJEHOK — SIBHO MPUMHUTHUBHBIEC IPYMIbI, TPOUCXOSIINE, TO—BUIANMOMY, OT
JApeBHEHIUX KpbulaThix HacekoMbix — Paolidae A.I1.Pachunbi, 1980), a Takke TUYMHKA
HeKoTOpbIX kykoB—iuI1aByHIOB (E.H.ITaBmosckuii, C.I'.JlenneBa, 1948). Crnenyer OTMETHTH, YTO
NPBDKOK Ha CYIIE ¢ MOMOUIbIO yaapa Oprolika o cyOcTpaT BO3MOXKEH TOJBKO NMPH OTHOCHUTEIHHO
KOMIIAKTHOM M HE CIUTIOUIEHHOM JOpP30BEHTPajIbHO Tene. Y UIMHEHHBIe (OpMbl, MOJ00HBIE
MHOTOHOXKKaM, WJIM CIUTIONIEHHBIC, KaK TapakaHbl, MO YHCTO MEXaHWYECKUM MpHYMHAM HE
CIOCOOHBI K TAKOMY HPBIKKY.

B mpuboiinoii 30He, B MecTax, KyAa JOXOOUT MOpCKas IEHa, CKAIUIMBAeTCS OOJbIIOE
KOJMYECTBO Pa3HOOOPa3HBbIX OPraHMYEeCKUX OCTAaTKOB. [lo—BuauMOMY, MpEeAKHd HACEKOMBIX OBLIH
OJHUMH M3 IEPBBIX MOTpeOHTENeH 3TOro cyocTpara, riae BMECTe C pas3iaralolulMMHUCsS OCTaTKaMu
OKa3bIBAINCH €Ille XUBbIE MOPCKHE >KMBOTHBIE U pacTeHHs. B Hacrosiiee BpeMs TakoBa MHINA
NpUOPEKHBIX OOKOIUIABOB, OCOOEHHO MOPCKUX 0110X. K BBIBOy O BO3MOXKHOCTH CYIIECTBOBAHUS
MIPEJIKOB HACEKOMBIX Ha OeperoBsix BeIOpocax nmpuxoauT u A.I1.Pacuursi (1980).

OdeHb BaXHO OTMETHTH, YTO B MPUOOWHOW 30HE y MPEIKOB HACEKOMBIX JOJDKHBI OBLIN
MOJIHOCThIO OTCYTCTBOBAaTh KOHKYPEHTbI M XHUIIHMKH. Bo BCskOoM ciydae, XeIHUIEpOBBIE U
MHOTOHOKKH HE MOTJIM OOUTaTh Ha KOHIIAX IMEHHBIX S3BIKOB.

K coxanenuro, oburarenu mnpuOpekHOW NPUOOMNHOW 30HBI TMPAKTUYECKH HHUKOTAa HE
coxpansitorcst B oTiokeHusx (B.B.)Kepuxun, 1980) u nasieoHTONIOTHYECKAS JICTONUCH HUYETO O
HUX HE TOBOPHT.

2. MECTOOBUTAHUS IPEBHEMIIINX HACEKOMbBIX HA CYIIE

Ecnu npenkn HaceKOMBIX JE€HCTBUTENBHO MOIIIM MPBITaTh, yaapsis OPIOLMIKOM O cyOcTpart, TO
dopma cedyeHHs UX Tesna JODKHA Oblta ObITH Oojiee WIIM MEHEe OKpPYIJION MM HECKOJIBKO
CIUTIOCHYTOMH JIaTepalbHO, Kak y coBpeMmeHHbIX ArchaeognathaTlakas ¢opma He MpensTCTBYET,
OJTHAKO, WCIIOJIb30BAaHUIO B KAuyeCTBE YKPBITHH HEIUIOTHO JeXKalluX KaMHEH WM ApYyrux
npeaMmeToB. boree i MeHee OKpYIJIOE B CEUYEHUU TEJIO COXPAaHIETCs MCXOJHO IMPAKTUYECKH y
BCEX TMPSMOKPBUIBIX, MAJIOYHUKOB, BECHSIHOK, CETYATOKPBUIBIX, pPYYeHHUKOB U 0abouek,
NEPEeNOHYATOKPbUIBIX M MPEACTaBUTENIEH psAAa APYTrUX OTPSIOB, XOTS CHOCOOHOCTh IMPBIraTh,
ynapsiss OpromkoM o cyOcTpar y HHX yTpaueHa. J{Op30BEHTpalbHO CIUIIOCHYTOE TElo He
IPUCIIOCOOIEHO K TaKUM IPbDKKAaM, HO SIBJISIETCS IBHOM ajanTalMed K KU3HU B TPEIIMHAX MOYBBI
WIN CIIeXKaBIIeHca NMOACTUIKU. [IepBbIMM HECKOJBKO CIUIIOCHYTOE TENO MPUOOpENd YelryiHUIIbI
(Lepismatidae)xotst crmocoOHOCTh K MPBDKKAaM y HHUX B CJ1a0OW CTEIEHHU €Ile COXPaHMIacCh. JTH
MIEPBUYHOOECKPBLIbIC HACEKOMBIC B HACTOSIIEE BPEMS 3aCENISIOT JaKe MyCThIHU, BBIXO/S HOUBIO HA
MIOBEPXHOCTh, & THEM CKpBIBAasCh B HOPKaX, CACNAHHBIX JPYTMMHU XHUBOTHBIMH, WIN B TpEIIMHAX
noyBel. Eme Oonee CIUIIOCHYTO CBEpXy TeNO TapakaHOB — OJHOM W3 JPEBHEHUIIMX IO
IIPOUCXOKACHUIO IPYII HACEKOMBIX. Takoe CTpOEHHE CBUAETENILCTBYET O XKHM3HM B Y3KUX LIEISAX,
CKOp€€ BCETO, B PACTUTEIbHON MOJCTHIIKE. DTy JUHUIO MPOAOIDKAIOT )KyKH. CaMo Hanuuue y HUX
Ha/IKpbUIBEB  SBISAETCS JOKA3aTelNbCTBOM KM3HM B OTHOCUTENIBHO IUIOTHBIX CyOcTparax.
OAHOBPEMEHHO 1O MYTH YIUIOIIEHHUS TENA MOIIIN U KJIOIIBI.

Takum  00pa3oM, CIUIIOIIEHHOE JOP30BEHTPAJIBHO  TEJNO, HECOMHEHHO, SBISAETC
cCrenuanu3alnreil K HCIOJIb30BaHUIO YKpbITUHA. Torma HEOOXOAMMO MpHU3HATH TEPBHYHBIM
OTKPBITBIA 00pa3 )KU3HU HA MOBEPXHOCTU I'PYHTA WM PACTEHUI C OrpaHUUYCHHBIM HCIIOJIb30BaHUEM
YKPBITHIA, HAIIPUMEP B PBIXJION MOACTUIIKE, KaK UHOTIa UMEET MECTO Y MMaro CKOPIHUOHOBBIX MYX,
BECHSIHOK, BUCIIOKPBUIOK M BEPOIIOI0K.

Haubonee cymiecTBEHHbIE NPEMSATCTBUS K OTKPBITOM JXKU3HU Ha cymie — AepUUIUT Biaru
(M.C.T'unsipoB, 1970), a takke ynpTpadHoIeTOBOE HM3JIyUYEeHHE CONHIA. BpemHnoe Bo3zeicTBHE
IIOCJIEAHETO OTHOCUTENBHO JIETKO YCTPAHSAETCS NUIMEHTaluell IMOKpoBOB. YTo ke Kacaercd
ycTpaHeHus AeduuuTa Biard, TO 3[€Chb BO3MOXKHBI CIIEAYIOLIME BapHaHTHL: JHMOO0 OOMTaHHE B
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MECTax ¢ OUCHb BJIAXKHBIM KJIMMATOM, JIUOO JKMU3Hb MOOJIM30CTH OT BOJOCMA Ha BIIAXKHOM TPYHTE,
100 TOyYeHHE JOCTATOYHOTO KOJUYECTBA BJIATM BMECTE C MUIIEH, YTO OCOOCHHO TUITUYHO IS
COCYIIUX PACTHTEIbHOSIHBIX HACEKOMbIX. OTMETHM, YTO CPEI JPEBHUX HACEKOMBIX HEOOBIYHO
MHOTO ()OPM C COCYIIIUM POTOBBIM aIlIiapaToM.

C wu3MeHeHHWEM KJIMMaTa WIH C TepexoJoM Ha 0oiee CyxXxue Y4acTKH y HACEKOMBIX
BbIpabaTeIBaeTCs psia mpucnocodsieHnii Kk nepexuBanuio cyxoctd (M.C.I'mimsapos, 1970). B ux
YHCIO BXOIAT. (OPMHPOBAHUE BJIATOYCTOHUYMBBIX MMOKPOBOB (OJHO M3 JPCBHEUIIMX TaKUX
MIPHUCIIOCOOICHHI — YEITYHKH Ha Telie), 0c000e CTPOCHHE IbIXaTeIbHON U BBIICIUTCILHOW CHCTEM,
BHYTPCHHEE OCCMCHCHHE, KJICHIOUYHOCTh SUI| (HAIUYME BCEX HEOOXOIMMBIX KOMIIOHCHTOB,
BKJTIOYast BO/Y), @ TAK)KE CyMepeUHbIii U HOUHOM 00pa3 ku3nu (J.L.Cloudsley—Thompson, 1958).

Ha mnpoTspkeHUM TPOMaJHOTO WHTEpBaJia BPEMEHHM OT KOHIA JICBOHA JIO Haydana IMEepPMH
HACEKOMBIE, BEPOSTHO, BEIIM TOJBKO CYXOITYTHBIH 00pa3 >KU3HH, XOTS M MOTIIU IPH 3TOM 3aCeNsTh
OYCHb BIIAXHBbIC CyOCTpaThl. [IepBBIMH B BOJHBIX OTJIOKCHHSX OKa3bIBAIOTCS JTHUMHKH TOICHOK
(HwkHss TepMb). B TOM ke Tieproge OOHApY)KHBAIOTCS, MO—BHIMMOMY, BOJHBIC JIMYUHKA
BECHSHOK M rpwuioOnartua. Humdsl mociaenHux odeHb MOXO0XKHM JTHOO HAa BECHSHOK, JHUOO Ha
qemyiHuI. JIMUMHKN CTPEeKo3, UMaro KOTOPBIX MPEACTABICHBI B OTIOXKCHUSAX, HAYMHAS ¢ KapOoHa,
OKa3bIBAIOTCSl B BOJIC B Tpuace, a JTMYMHKH ABYKpbUIbIX (Chaoboridae, Chironomidae) mmnb B
topckoMm niepuoje (B.B.)XKepuxun, 1980).

IMepexox &k BogHOMY 00pa3y JKU3HU TUIHYEH Ui JIMYMHOK MPEACTABUTENCH MHOTHX
oTpsiioB. [IoMHMO THYMHOK TTOCHOK, BECHSHOK, CTPEKO3, B BOJIE OOUTAIOT JINYMHKH BUCIOKPBUIOK,
PYUYCHHUKOB, HEKOTOPBIX CETYATOKPBUIBIX M 0a00YEK, a TaK)KE MHOTHX JIBYKpPBUIbIX. MIMaro 3tux
HAaCEeKOMBIX MaJIO CBSI3aHBI C BOJIOM W BEIyT BO3IYyIIHBIN oOpa3 »xu3HU. HaoOGopot, mmaro psga
BUJIOB JKYKOB M KJIONOB, KPbUIbS KOTOPBIX 3alUINCHBI IUIOTHBIMH HAJKPBUIbIMH, OOUTAIOT
MOCTOSTHHO B BOJIE, KaKk M WX JUYMHKH. OIHAKO KakK JKyKH, TaK M KJIOMBI BPEeMs OT BPEMCHHU
MOKH/IAIOT BOJIY U JICTAIOT B TIOUCKAX HOBBIX BOJOCMOB.

HcknounTenbHO peaKy ciayda, KOrja HAaceKOMbIE Ha MPOTSKEHUM BCEW CBOEH JKU3HU HE
NOKHJIAIOT BOy. TakoBBI HEKOTOphIE BOJHBIC Kiombl (Hanpumep, Aphelochirus)napasurnueckue
HaC3HUKH OJHOTO M3 BHIOB poaa Caraphractus(Mymaridae) 3apaxkaroniue stiidiia MEJIKHX KYKOB—
IUTABYHIIOB U IJIABAIOIIKE B TOJIIIE BOJBI IPH MOMOIIM KpbUTbeB. [IpaBna, o IMYMHKE, OOUTAIOIICH
BHYTPH sIHIIa IPYTOTO HACEKOMOTO, TPYAHO TOBOPHUTH, YTO OHA BEAET BOJIHBIN 00pa3 KHU3HH.

[Tocnenuuii mpumep 0coOEHHO yIUBHUTENCH, TaK KaK MEPENOHYATOKPBIIbIE, 32 peayalllinMu
WCKJTFOUYCHUSIMH, HUKaK HE CBSI3aHBI ¢ BOJIOM. Hukorma He ObIBatOT BOAHBIMH TapaKaHbl, 00OTOMOJIBI,
TEPMUTBI, IPSAMOKPBLIbIC, YXOBEPTKH, PABHOKPBLIBIC XOOOTHBIC.

MOXHO TPEAIONI0KUTE, YTO TIEPEX0l K BOIHOMY 00pa3y *KH3HH UMENl MECTO HE3aBHCHUMO y
pasHBIX HACEKOMBIX W B pa3Hoe Bpems. OCHOBHBIM Uil HACEKOMBIX, OE3YCIOBHO, SIBIISETCS
CYXONyTHBIA Ha3eMHBIN 00pa3 )KU3HU.

3amMevarebHO, YTO HACEKOMBIEC MPU MX MOIIHOM SKOJIOTUYECKOM SKCIIAHCHH CMOTIIN 3aCCITUTh
TOJILKO Ha3eMHBIC BO/BI (PEKH, PydbH, 03epa, npy/asl, 0070Ta). B MOpe MOXHO BCTPETHTH TOJBKO
HEKOTOPBIX KJIOMOB—BOJIOMEPOK, B IPUOPEKHBIX WiIaX HaiTh TuuanHOK Chironomidaey 3anneHHbIX
OeperoB JMYMHOK MyX—OEperoByIIEK, B TPUOPEKHBIX BOJAX WHOTAA IONANAIOTCS OTICIIbHBIC
KYKA—TUTIaBYHIbI. HecrmocoOHOCTh HACEKOMBIX OCBOMTH MOPCKHE MPOCTPAHCTBA MOXKET OBITh
CBsi3aHA C TeM, 4TO OoJiee IPEBHHE MOPCKUE OWOIIEHO3bI HE JAF0T HACEKOMBIM BO3MOKHOCTH
BHEIpUThbCS B HUX. Kpome TOro, nUIIb HEMHOTHE HACEKOMBIE CIIOCOOHBI MPEOIONETh Oapbhep
BBICOKOH COJIEHOCTH.

[lepexos k KU3HU B MMOYBE MJIM Ha €€ MOBEPXHOCTH BO3HHMKAJ Y HACEKOMBIX HEOJHOKPATHO.
OnvH W3 MOCNENHUX TaKWX JTaloOB MPHUXOIUTCS HAa MEJIOBOW IMEPHOA W CBS3aH C apuau3ariiei
kiumara Bo MHorux peruonax (B.I'. Kammun, 1994).

3. BOSBHUKHOBEHHE ITIOJIETA U DKOJIOI'HYECKASA JTUPDPEPEHIITUALINA
NMAI'O 1 JIMYUHOK

MOH_[HI)IC IPBIKKH, IMO3BOJABHIMEC MPEAKaAM HACCKOMBIX YXOIUTH OT Ha6era}oun/1x TICHHBIX
SA3bIKOB BOJIH, KOHCYHO, HC ObLIN CTPOro HalpaBJICHHBLIMH. Ho onm Obuin NEPBBIM BBIXOAOM
MMPEAKOB HACCKOMBIX B BO3AYIIHYIO CPEAY U MOI'IU OBITE OCHOBOM JJIs1 BOBHUKHOBCHUS ITOJIETA.
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TpynHo cka3aTh, Ha4anW JM HACEKOMBIE JIETaTh €IIe Yy OeperoBoil MOJOCH WM TO3XKE B
rnyoune cymm. A.IlPacaunbeia (1976, 1980)BbiaBuraeT rumore3y, COrJIacHO KOTOPOW IMPEIKH
KPBUIATBIX HACEKOMBIX UM Ha JIEPEBBSIX, MUTASICh CIIOPAHTHIMH, a TOJET BO3HUK B PE3yJbTaTe
MNPBDKKOB C OJHOM BETKM Ha Jpyryto. [IpbDKKH 3TH OBUIM HANpaBICHHBIMH, IOCKOJIBKY
OCYIIECTBISUTHCH C MOMOIIBI0 HOT. [Ipu3HaBass BO3SMOXKHOCTh TaKOT'O BOHUKHOBEHHUS IOJIETa, BCE
K€ BBICKa)KEM COMHEHHS, YTO APEBECHBIM 00pa3 >KU3HM SIBJISAETCS MCXOIHBIM JJI BCEX KPBLIAThIX
HAaceKOMBIX. [IpuMeuaTeNbHO, YTO COBPEMEHHBIC IIETHHOXBOCTKU HE 3aCEISIOT JEePEeBhS, XOTS HA
CTBOJIaX MHOIJIa MOXXHO HaWTH MaxXWiuj, MOAHMMAIOIIUXCS, MO—BUAMMOMY, B TIOHCKax
BOJIOPOCJIEBBIX M OakTepHalbHbIX oOpactanuii. COMHUTENHHO U TO, YTO TEPBUYHOW MUIICH IS
Bcex Pterygotabeumu criopanruu (cM. pasn.6).

OOmenpuHITO, 4YTO MOPQOIOTUYECKONM OCHOBOWM ISl  DBOJIONUU  KPBUILEB  OBLIN
napaHoTanbHble BeIpocThl rpyanoro otacna (b.H.IlIBausuu, 1949). bokoBbie BBIPOCTHI IPYIHOTO
OTJeNa UMEIOTCA U Y HEKOTOPBhIX pakooOpa3HbIX, 0coOeHHO y OokorutaBoB. Ckopee Bcero, 3Tu
BBIPOCTHI CIIOCOOCTBYIOT CTaOMITM3AIIMH TeJla MPH TJIaBaHUHU C MIOMOIIBIO COKpaIieHuii Opromka. He
WCKITIOYEHO, YTO BHINICIIINE HA CYIIYy NPEIKH HACEKOMBIX YK€ HMEIH IOBOJHHO OOIbIINE
MapaHoTalbHbIe BBIPOCTHL. OJIHAKO MPU OTHOCUTENBHO MaJlbIX pa3Mepax Tejla M CPaBHUTEIBHO
HEOOJBIION CKOPOCTH, pPa3BUBAEMON IKUBOTHBIM TMPH MPBDKKE, adpPOJMHAMHYECKAs pPOJIb
MapaHOTaIbHBIX BBIPOCTOB ObLTa oueHb HesHauuTenbHOU (J.G.Kingsolver, M.A.R.Koehl, 1994B
YaCTHOCTH, Y TPBITAOIINX Ha TUBHKAX MOPCKUX OJIOX HET JOCTATOYHO Pa3BUTHIX MapaHOTAIBHBIX
BbIpOCTOB. Kpome Toro, XoTst ©Maro U JMYUHKH SIBHO OOUTAIM BMECTE U OMACHOCTh YHOCA BOJIHAMHU
y HEX ObLIa OMHAKOBOM, KPBUThSI MOSIBUIIUCH TOJIBKO Y HMAro.

[ToaTomy mosBiIeHUE MOJIETa CIIOCOOCTBOBANIO HE CTOJIBKO YXOAY OT BOJHBI, CKOJIBKO APYTUM
nensM. OpgHa w3 runore3, BbBHHYTHIX P.J[.Anexcanmepom u B.JI.Bpaynom (R.D.Alexander,
W.L.Brown, 1963), npeamoaracT, 4T0 MOIIHO pPa3BUTHIC OOKOBBIE BBIPOCTHI TPYAH y HMaro
CHaydaja crocoOCTBOBAIH COJMKEHHUIO TOJIOB U JIMIIB MO3KE MPUBETH K 3aBHCAHHUIO B BO3/yXE, a
TaK)Xe K aKTUBHOMY ToJieTy. [IpbIkoK yBenTuuMBasl BO3MOKHOCTh BCTPEUU 0COOEl pa3HOro IoJia U
OBLT CBOCOOPA3HBIM MPOTOTUIIOM POCHHUSI. BEeposSTHO, 4TO 3TH APEBHUE HACEKOMBIE UMENI OKPACKYy,
PE3KO KOHTpacTupymouryo ¢ ¢GoHOM mecka ¥ kamHeil. HamomuuM, 4To Ha misbkax, 3ajlMBaeMbIX
BOJIHAMH, B TO BpeMs HEe OBUIO HACTOSIIMX XUIIHUKOB U TaKOE 'JEMOHCTPATHBHOE" TMOBEICHHE
OBLIO COBEPIIIEHHO OE30MaCHBIM /ISl HACEKOMOTO.

[Tormer y HacEKOMBIX, CKOpee BCETO, MOSBUIICS B KOHIIE JIEBOHA — HaJane kapOoHa, T.e. B TO
camMoe BpeMms, KOrja pe3KOo BO3pOCIO cojepkaHue Kuciopona B atmocdepe. Ilpu monere
YCUIIMBAETCS HMHTEHCHBHOCTH IMPOILIECCOB METa0OJIM3Ma, 4YTO BCETJa CBSI3aHO C OOJBIINM
nmoTpebIeHneM KUCIOPO/Ia.

B nanpHeiliem ¢ pa3BUTHEM KPBUILEB OTIIajda HEOOXOIUMOCTh B IIPEIBAPUTEIHLHOM MPBIKKE
(moJeHKH, CTPEKO3bl, BUCIOKPHLUIKH). Bpromiko nmproOpeso JoNOoTHUTEIbHbIC (DYHKIIMU B CBS3U C
pa3BUTHEM BHYTPCHHEIO OCEMEHCHHUS U OTKJIAJIKU SUI] BHYTPh KaKoro—irbo cyoctpata (mosiBIcHHE
siitiekaana). [Ipu 3ToM Oblaa MOJHOCTBIO yTpadeHa CHOCOOHOCTH MPBITaTh, yaapsas OPIOIIKOM O
cyoctpar. HeoOXoamMoOCTh B MpBDKKAaX, OYEBUAHO, OCiIaldia Takke C YXOAOM OT OeperoBoit
noJsiockl. BriociencTBur y HEKOTOPHIX HACEKOMBIX CHOBA MOSBHJIACH HEOOXOAMMOCTh HAaYMHATH
MOJIET MPBDKKOM. [IpW KM3HHM Cpely TYCTOH pPacTUTENBHOCTH W JIOBOJILHO OOJBIIMX pa3Mepax
KpBUIbEB B3JIETaTh OBUIO BO3MOKHO, TOJIBKO MPEOJOJIEB CIIOM pacTUTENbHOCTH MPBIKKOM, a 3aTeM
YK€ pacrpaBUB KpbUIbsi (Ky3HCUHMKH, CapaH4OBbIe, MHKabl). OIHAKO OpIOIIKO TEMeph YKE HE
TOJUIIOCH JJISl IPBDKKA U 3TY POJIb CTAJIH BBIOJHATD MPbIraTeIbHbIE HOTH.

NMaro COBpEMEHHBIX MEPBUYHOOCCKPHUIBIX HACEKOMBIX OTJIMYAIOTCS OT JUYHHOK
MPAKTUYECKH TOJILKO OoJiee KPYIMHBIMU pa3MepaMU M CIIOCOOHOCThIO pa3MHOKaThes. [losiBienue
KpPBUTLEB PE3KO TOBBIMIAET CHOCOOHOCTh MMAaro MHUTpHpoBaTh. OMHAKO Yy MHOTHX JIPEBHUX IO
MIPOUCXOXKACHUIO HACEKOMBIX UMAaro BCTPEUAIOTCS TaM XKe, TJe U JIMYMHKHU, U MUTaHUE Y HUX OJTHO
1 TO k€. TakoBbI, HAIPUMED, TaApaKaHbl, MHOTHE KJIOMbI M IPSIMOKPBUIbIe. OOBIYHO 3TH HACEKOMBIE
BO B3POCJIOM COCTOSIHUM MMEIOT XOPOILO 3alUIIEHHbIE OT MOBPEXKIECHUN B MOJICTUIIKE WU T'YCTOM
PaCTHTENHHOCTH KPbUThs. TeM He MeHee y )KYKOB, BO3HHKIIMX MPUMEPHO B TO XK€ BpeMs, UTO H
MOJTY’)KECTKOKPBLIbIE, HECMOTPS Ha HaJM4YMe IUIOTHBIX HAJKPbUIbEB, MMaro M JWYUHKU BEIyT
pasHbIl 00pa3 KU3HU U MHUTAIOTCS Pa3HbIM KOpMOM. /[ OONBINIMHCTBA JIMYUHOK COBPEMEHHBIX
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KYKOB XapaKTepeH CKPBIThIH 00pa3 ku3Hu. OueHb 4acTO OHM OOMTAIOT B IUIOTHBIX CcyOcCTpaTax,
oaHOBpeMeHHo ciyskarux um nuiieii (b.P.Ctpuranosa, 1966).

Heckosbko MHasi cHTyalsi CIOXWIACh Yy HACEKOMBIX, KOTOpPBIE HE MPUOOPENTN KOKUCTHIC
BEPXHUE KPBUIbS WM KaKHE—INOO JPYrue MPUCTIOCOOICHUS, TO3BOJISIONINE OOUTaTh COBMECTHO C
TuuuHKaMu. Mopckue 6eperoBbie BHIOPOCH! peko 00pa3yroT 00IbIINE MHOTOCIOWHBIE CKOTUICHUS,
MOATOMY THTAIONIMECS UMM JKUBOTHBIC YacTO MPSYYTCs MOOJIM30CTH, HAPUMEP, TOJ HEIJIOTHO
JSKANMMA KaMHSMH. 37eCh JMYUHKH YU MMaro MOTJH OOMTaTh COBMECTHO, TeM Oojiee 4YTO B
JICBOHCKOM TI€pPHOJIC HE OBUIO JICTAIOMIMX XHWIIHUKOB H, MOTOMY M OOJBIIOW HEOOXOIMMOCTH B
ykpbITUsX. C Mepexo10M e K )KU3HU B 00Jiee JOJITOBEYHOM U MHOTOCIIOMHOM CYOCTpaTe, KaKOBBIM
SIBIISICTCS JIECHASI MOJICTUIIKA, MOSIBUBINASACS B MO3JAHEM JICBOHE, IMAaro ¢ OTHOCHUTEIHHO MSATKUMH
KPBUIbSIMH HE MOTJIM NPOHUKATh TaK IIyOOKO, KaK WX JHYMHKH. Kpome TOro, mosiBUIIMCH MEpBbIC
JIETAIOMIE XUIHBIC HACEKOMBIE.

OnmHOW M3 BO3MOXXHBIX DPEaKIHMil Ha 3TO OBUIO PE3KOe COKPALICHUE XM3HU HMaro M ero
noytHas Wik yactuyHast adarus. [Tpumep Hanbonee apeBHUX adaroB B UMarnHAJILHOM COCTOSTHUU —
NOJICHKU. Adarus MHUPOKO paclpoOCTpaHEHA W B HAIlle BPEMs y MPEICTaBUTENCH MHOTHX JPYTUX
OTpSIIOB. BECHSHOK, 0a00YeK, py4eHHUKOB, )KYKOB M JBYKPBUIBIX. [Ipy 3TOM y MMaro ocrarorcs
TOJBKO (DYHKIIUH PACCENICHUS M PA3MHOXKEHHS, & HAKOIUIGHUEe OMOMACCHI, T.€. TUTaHHE POUCXOIUT
TOJILKO B JIMYMHOYHOM COCTOSHUHM. HarmoMHMM, YTO HENUTAIOIIMECS UMaro OOBIYHO HE 3aHSTHI
JUTUTEIBHBIM TIOMCKOM KOPMOBOTO CyOCTpara Julst JMYMHOK, 8 OTKJIAABIBAOT STilia OoJiee WiIu MEeHee
CITy4aitHO: BOJHBIE (DOPMBI — B BOJOEM, Ha IPUOPEKHBIC PACTCHHS, HaA3eMHbIC ()OPMBI, HATIPUMED,
0a00YKH—TOHKONPSABI, — IPOCTO TaM, IJIe OHU JIETAIOT. ECTh M MCKIIOYEHHs M3 ITOTO IpaBHia.
Hexotopbie adaru HampaBlieHHO WINYT CyOCTpar Ui MHTaHUS JUYMHOK. Tak, HemWTaroumecs
uMaro ycaueii—koxeBHUKOB (Prionug oTkiaabpiBatoT siiilia B THUIOIIYIO IPEBECUHY, TOMCK KOTOPOU
HaBpSAJ JM 3aHUMaeT MHOro BpemeHHu. lllupoko m3BecTHas adarumst y oBOJOB — ropasmo 0Oosee
MO3JHEe SBJICHHE. 37ECh IMOMCK TaKKe MOXET ObITh OTHOCHTEIFHO KOPOTKUM, TaK KaK BBIIIION
UMaro MpPOUCXOAUT MOOIU30CTH OT CTaa KHUBOTHOTO—XO035HHA.

CpaBHUTENBHO PEIKO y HACEKOMBIX BO3HUKACT JIpyras TEHICHIIMs, KOTJa BCE JKU3HCHHBIC
(GYHKIMM BBHIMOJHSAET TOJBKO WMAaro, OTPOXKAAIOIIEe IJHUYUHKY, TOTOBYIO K OKYKJIMBAaHHUIO
(mampumep, y myx—kpoBococok Hippoboscidae).

Y  OONBHIMHCTBA HACEKOMBIX HMMAaro COXpAaHSIOT CIOCOOHOCTh — THTAThCs, 4TO,
COOTBETCTBEHHO, YBEJIMUYUBACT CPOK HMX JKU3HU M BO3MOXKHOCTH TOKMCKa CyOCTpaTta JUisl OTKIIAJKH
sull. Tak, JpeBHEHIINE HACEKOMBIE — CTPEKO3bl SBISIOTCS AKTUBHBIMH XHUIIHUKAaMH W B
UMarkHaJIbHOM, M B JIMYMHOYHOM COCTOSHMU. lIMaro oxoTsiTcs B BO3IYIIHOW cpenie, a
COBPEMEHHBIC JIMYMHKH CTPEKO3 TOJICTEpEraroT NoOBMYy B BOAE cpemu pacteHuil. [lepBudyHO
JMYUHKH CTPEKO3, MO—BUIUMOMY, TOXKE ObUTH HazeMHBIMU. CTPEKO3bl, OJJOOHO JPYrHM JIPEBHUM
HACEKOMBIM, HE O0OECIIEYMBAIOT CBOMX JIMYMHOK KOPMOM, OTKIIAJbIBas SHIAa Ha BOJHBIC PACTCHUS
WA BHYTPb UX.

Takum oOpa3zoM, TOSIBJIEHHE KPBUTHEB MpUBEIO0 K AuddepeHnnannu odpa3a KU3HH UMaro u
JMYMHOK. Braronmapst mosiery mmaro nmpuoOpeinr BO3MOXKHOCTh MCIIOJIB30BATh KOPM, MPAKTUYECKH
HE JOCTYIHBIN JJIsl UX JUYMHOK, M OTKJIAJbIBaTh HAa HEro sina. JleTaromme HaceKOMbIE MOTYT
HAXOJHUTh OTJEIBHO PACIIOJIOKCHHBIC IUIOAOBBIE Tella TPUOOB, IKCKPEMEHTHI, Majalib, a TaKKe
IBETHl C WX MBUIBIOW M HeKkTapoM. CYIIECTBEHHBIM SBISETCS W TO, YTO JICTAIOIIME HMAaro
JOBOJIbCTBYIOTCSI OYECHb HEOONBIIUMH, yIAJIICHHBIMU APYT OT JAPYra MOPIHSMHU KOpMa, HalpHMep
HEKTapOM IIBETOB.

JIMYMHKHA JK€ HACEKOMBIX CIICIHAIH3UPOBAINCH B APYrOM HAINPaBICHUU M TMPHOOpEIH
BO3MOYKHOCTh OOMTaTh B BOJHOW Cpelle WJIM B IUIOTHBIX CJIOSX HJIAa M TOYBBI, a TaKXKe BHYTPHU
OTMEpILHUX, a TOTOM H )KUBBIX PACTEHHH, B 9KCKPEMEHTAX, B TPYIaX U BHYTPH KHUBbIX )KABOTHBIX.

Maiso Toro, 4To MMaro W JHYMHKHA MHOTHUX HACEKOMBIX CTalH OOWTaTh B Pa3HBIX CpeAax,
nuTaHue OOJBIIMHCTBA M3 HUX TOXKE OKa3aJlOCh Pa3IMYHBIM. DTO PE3KO PACHIMPUIO CHEKTp
MUIIEBBIX PECYPCOB BHJA M CHH3WJIO BO3MOXXHOCTh BHYTPHBHJIOBOW KOHKYPEHIIUH 3a IIHIILY.
EcrecTBeHHO, 4TO Takoe pacxokJeHHE B 00pa3e JKM3HH MMaro M JHYMHOK B XOJE 3BOJIIOLUH
NpHUBEJIO K WX PE3KUM MOPQOJIOTHUECKUM pasiauuusiM. [losBuiack HEOOXOAMMOCTH B
JOTOJHUTEIBHOW CTaJHM Pa3BUTHUS, HAa MPOTSHKCHUU KOTOPOH TPOUCXOJUT KapHHAIbHAs
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nepecTpoiika opraHu3Ma — Kykojke. Takoe cormacoBanue MOPQGOIOTUYECKON CTPYKTYPhI THUNHKH
U UMaro B TEYEHME, KaK IPaBHJIO, MOKOSIICWCS U HEMUTAIOUIeHCsl CTaguu — OTJIMYUTENbHBIN
MpHU3HAK MOJHOTO MeTaMopdo3a.

Baxneiimas cropona skosiornueckoi AudepeHanu uMaro 1 MpeuMarunHaTbHBIX CTaIuN
— Bce Bo3pacrarwomas 3abota o moromMctBe. llepBuuHO 3Ta 3a00Ta CBOAUTCS JIUIIL K TOMY, YTO
MMaro OTKJIaJbIBaeT SiIa B TOM K€ caMOM OHMOTOIE, IZie MOTYT JKUTh JIMYMHKHU, KOTOPBIE MOCIE
BBUTYIUICHUS U3 SIUIl CaMU ce0e HaXOIAT KOPM U YKpBITHS. B nanpHeieM camka BCe yalie WIIeT
KOPMOBOH CyOCTpar JjIsi JTHYMHOK (KOPMOBOE pacTeHHE, KydKy HaBo3a, Tpym U T.1.). Creayrommmuii
3Tan — NpeABapUTENIbHAS MTOATOTOBKA ATOTO cyOcTpara, HalpuMmep, MPOrpbI3aHue MaTOYHOTO X0/ U
3apakeHHE ero rpudKaMu y caMKH KyKa—KOopoeJa WM Mapaiu3alus KepTBbl, peJHa3HAaueHHOH B
KauecTBE KOpMa JJMYMHKAM Y TIEPelOHYATOKPBUTBIX. Tak KaKk KOHKYPEHIIUS 3a CheO0HBIN cyOcTpar
ObIBae€T OYEHb J>KECTKOM, HEPEeIKO caMKa MpsA4YeT ero, JuOO 3apbiBas Ha MeECTE, KaK XKYKH—
MOTHJIBIIUKH, JINOO TPAHCHIOPTHUPYS MOOBIYY B CHENHAIbHOE YKpbITHE (IIap, CKATAHHBIA U3 HABO3a
ckapabeeM, MapaJM30BaHHOE HACEKOMOE, JOCTaBJIsIeMOe CPEKCOM B 3apaHee BBIPHITYIO HOPKY).
WNuorna kopmoBo#t cyOcTpar H0OBIBaeTCS JHINb MaJEHBKHUMH TOPIUSAMH, HEIOCTATOYHBIMU IS
MpoKopMa "BbIBOAKA" JIMUMHOK. B 3TOM ciydae namb0 cyOCTpaT IMOCTENEHHO HaKaIIMBAaeTCS
CaMKo#, 00pa3ysi, HaKOHEIl, OMPEICICHHbBIE T03bI, KAKAasl U3 KOTOPBIX JOCTATOYHA JJIS MPOKOpMa
OJIHO¥ JTHYUHKK (TPUTOTOBJICHUE OTACIBHBIX SYCEK C 3aracaMM IMbUIbIBI WA Mela OAMHOYHBIMU
m4ejaMu), WIN K€ MPOUCXOAUT PEry/sipHas JOCTaBKa KOpMa PaCTYIIMM JIMYMHKAM (TOCTOSIHHAS
0x0Ta 0eMOEKCOB MK OOIIECTBEHHBIX OC 3a TOOBIYCH SIS TMYHNHOK).

3aboTta 0 MOTOMCTBE, KOTopast Obl1a oOHapykeHa y npeacraButeneit 19 oTpsiioB HaCEKOMBIX,
HE OrpaHMYMBAETCS TOJBKO IIOMCKOM MECT, TIJleé JMYMHKH CMOTYT HaWTH NHUTaHHUE, WIH
obecrieunBanreM ux nposusueit (A.Kaitala, J.Mappes, 1992)B Hee Taxke BXOAIAT OXpaHa
OTJIOKEHHBIX SIMI WM JUYMHOK. Yaiie Bcero 3a00TUTCS O MOTOMCTBE TOJIBKO CaMKa, pexe —
MPEJCTaBUTEIM O0OUX IOJIOB (TEPMHUTHI, HEKOTOPhIC TapaKaHbl, YXOBEPTKU W *kyku). HaBepHoe,
eIMHCTBEHHBIH pUMep — BOJIHbIC Kokl Belostomatidaegamiibl KOTOPBIX HOCST KJIaIKH SIMI Ha
cBoeil criHe. UeM Oombllie BHUMAHUS YIENSIEeTCS JTUYMHKAM, TeM OECIOMOIIHEE OHU CTAaHOBSITCS.
[Tpu sTOoM Haubosnee TUMUYHA PEAYKIIMS IBUTATENILHOTO anmapara.

[Tpu oObeTMHEHNH YCHIINK HECKOJIBKUX CaMOK JIJIsl yXOJa 332 TIOTOMCTBOM PE3KO CHHXKAeTCs
BO3MOKHOCTh TuOenu "BbiBojIKa". Takoe 00beTMHEHNE MPUBOINUT K HEN30EKHOH CIrIeIUaTn3aiu 1
pasnenenuto pyHkuui y umaro. OnHu Bce Ooiee 3aHATH Pa3MHOXKEHHUEM, B TO BpeMs KakK JIPyTHe
NOOBIBAIOT MNPONUTAaHHE WM 3alllMIialoT THe3lo. llocie BO3HUKHOBEHUS TaKOIro CJIOXKHOTO
OpPraHU30BAHHOTO COOOIIECTBA MOXKET OTHAAAaTh HEOOXOAMMOCTH B MOJIeTe y 0cobeli—hypaupoB
WJIM 3aIMTHUKOB THE3/1a, KaK 3TO UMEET MECTO Y TEPMUTOB U MYPaBhEB.

Takum o6pazom, auddepeHunanuss MexX1y UMaro ¥ JUYMHKAMH, BO3HUKIIAs B pe3yJbTaTe
MOSIBJICHUSI KpPbUIbEB, a 3aTeM TIOJieTa Yy HMMaro, MNPUBOAUT K IOCTETIEHHOMY YCIIOKHEHHUIO
KU3HEHHBIX CXEM HACEKOMBIX, BILTOTh IO MOSBJICHHS OOIECTBEHHOTO 00pa3a KU3HHU.

43BOJIOLUSA TIUTAHUA HACEKOMBIX

JlpeBHUE PakoOOpPa3HOMOMOOHBIE MPEIKU HACEKOMBIX, MO—BUJAUMOMY, KaK M COBPEMCHHBIC
pakooOpa3HbIe, MUTATUCH Pa3HOOOpa3HOW Nuilel. B Hee BXOAMIM KUBBIE U OTMEPIINE PACTCHHUS,
TPYIIBI U OCTaTKU J>KMBOTHBIX, a WHOT/Ia M MEJKHE JKUBBIE XUBOTHBIE. Cpeau COBPEMEHHBIX
paKkooOpa3HBIX €CTh BHIBI U € OoJjiee CIEUUANTU3UPOBAHHBIM NHTaHHEM. B uX 4McIO BXOIAT
XHIHUKH, a TAKKE POPMBI, COCKpEObIBAIOIINE BOJOPOCIEBbIE U OaKTepHalbHbIE 00paCTaHUS.

Ckopee Bcero, mMpeikd HACEKOMBIX NUTAIMCh CMENIaHHOW muie. B 3TomM oTHOIIEHWH
npuboitHas ToNioca IUISHKEW JaeT OoraThle BO3MOXKHOCTH. OpraHMYecKHe 4YacTHIlbl, BCerna
HMMEIOIIHECS B BOJIE, C TICHOM, BO3HHMKAIOIIEH B 30HE MPHOO0sI, BEIOPACKIBAIOTCS BOJHAMU Ha Oeper.
[Ipu »>TOM ompenencHHas 4YacTh HaKaThIBAIOIICWCcs Ha Oeper BOJHBI (UIBTPYETCS CKBO3b
npuOpexHbIN mecok. Kpome Toro, Mmope BbIOpachiBaeT Ha Oeper KycKd BOJAOPOCIEH, OCTaHKH, a
WHOTJIa ¥ )KUBBIX BOJIHBIX XUBOTHBIX. BCce 3T0O B HacTosIIIee BpeMsl SBISETCS MUIIEeH MOPCKHUX 010X
(pakooOpa3HbIX), HOTOXBOCTOK, B HEKOTOPBHIX MECTaX MIETHHOXBOCTOK (MbI OTMEYaH BBIIIE, YTO
ecTh npubpexHbie BUa6I Archaeognatha), eaxke yXoBEepTOK M THUHHOK MYX.

177



Ha 3a0omouenHbix Oeperax Takux BbIOpocoB He Obuto. OmHAKO 3/1€Ch OBLTH MOIIHBIC
BOJIOPOCIIEBO—0aKTepUaIbHbIle  "MaThl',  HACBINIEHHBIE KAk CaMbIMH  pa3HOOOpPa3HBIMHU
MHOTOYHMCICHHBIMH YXUBOTHBIMH, TaK U MX OCTAHKAMHU.

Takum 00pa3oM, MPEIKH HACEKOMBIX MOTJIM IHTAThCS OCTATKAMH YKHBOTHBIX M MOPCKHX
BOJIOPOCJCH, OTHOKJIETOYHBIX W MHOTOKJIETOYHBIX, a TaKXKe MPOAYKTaMH UX PAa3JIOKCHHUS,
OakTepuanbHOTO W TpuOHOTO. B cCpemHeM 1eBoHE B MOPCKHX BBIOpOCax JOKHBI ObUIH
MPAKTUYECKH OTCYTCTBOBATh JIFOOBIE OCTATKH BBICHIMX PACTCHUM, CTOJh OOMIBHO BBIHOCUMBIC B
HacTosimee BpeMsi pekamu B Mope. OnHako OJMKe K KOHIly JCBOHA OHHU YyXKE COCTaBIISUIN
OIpeJICIEHHYIO YacTh O€peroBhIX BEIOPOCOB.

VIMeHHO Takoe CMelIaHHOE MHUTaHWe, MPEICTABIIONIee COOOW coveTaHHe ACTPUTO(Aruy,
MuleToparui M XUIIHAYECTBA, UMEET MECTO Y MHOTHX COBPEMEHHBIX HACEKOMBIX JPEBHETO
npoucxoxkaeHus:. yxoBeptok (B.P.Crpuranosa, 1980), MHOrmX mNpPSIMOKpPBUIBIX (CBEPYKOB,
MEJIBeJIOK, Ky3HEUHKOB), y TapakaHocBepukoB (Grylloblatidae) mmunHok u ¥Maro CKOpNUOHHUIL, Y
npuMuTHBHBIX KiomoB (FO.A.ITomos, 1980).Pa3nararomuecs, IpeuMyIeCTBEHHO PaCTUTEIbHBIC,
OCTaTKW SBISUIMCH  TnepBu4HOM  mumeid  TtapakanoB  (b.P.Ctpuranosa, 1986), xykoB
(A.I".ITonomapenko, 1980)u trepmuton (J1.J1.XKyxukos, 1979).

@DaKkTUYEeCKH TaKOBO JK€ TNHUTAaHHE TYCEHHUI] HEKOTOPhIX MPUMHTUBHBIX 0abodex
(H.5I.Ky3uemoB, 1940), NTMYHMHOK pPYydYCHHMKOB M IMOJACHOK, JIMYMHOK MHOTHX JJTHHHOYCBIX
JIBYKPBUIBIX, OoOWTarommx B mo4yBe U wie. CTonb ke pa3sHooOpa3zHa MHINA BOJHBIX JTUYHHOK —
GUIBTPaTOPOB, KaK, HAIPUMEP, THYNHOK MHOTUX KOMAapOB U MOIIIEK.

HamoMHuM, 4TO B MUINEBAPCHUU TapaKaHOB, TEPMUTOB M HEKOTOPBIX JIPYTHUX HACEKOMbIX
OOJIBIITYI0 POJIb UTPAIOT OOUTAIONINE B KHINICYHUKE CUMOWOHTHI: JKTYTHKOBBIC MPOCTECUIIHE U
OaKkTepuu, KOTOpBIC CIIOCOOHBI MepepadaThiBaTh PACTUTEIbHBIC TKAHU, BBIIENSS, B YaCTHOCTH,
bepMeHThI, pacuiersonme neumono3y (kieryarky). bakrepun MoryT ObITh CHMOHMOHTaAMH
KTYTUKOHOCIIEB, a Takke ux mnumei. C Apyroil cropoHbl, OAKTEpUU, KUBYIINE B KUIICUHUKE
HACEKOMOT'0, MOT'YT CaMH 10 ce0e OBITh €ro TOTOHUTEIBHO MTUIIEH.

CoBepiieHHO OYEBUIHO, YTO OT MUKCO(ATruH JISTKO MEPEHTH K XUITHHYECTBY, SBISTFOIIEMYCS
OMHOW W3 CaMbIX PAaHHUX MHINEBHIX CIEMUaTU3aniii. Mbl OTMEYalu BBINIC, YTO TIEPBBIMU
XUIIHAKAMH CPEY HACEKOMBIX OBUIH, BEPOSTHO, MPEIKU CTPEKO3, B JATHHEUIIIEM K XUIIHUYECTBY
MEepenuid MHOTHE KIIONMBI M OKYKH, BEpOJIOAKH, JIMYMHKH psla PYYCHHUKOB, BECHSHOK,
BUCJIOKPBUIOK, KOMapoB, MyX M JPYyrue HaceKoMble. BO3MOXKHO, YTO XWIIHUYECTBO JIEKAIO B
OCHOBE MTPOUCXOXKICHUS TTapa3uTH3MA.

3HAUUTENBHO CJIOXHEE BOMPOC O MPOUCXOkIaeHNH ¢utodaruu. [lutanme MopcKUMU
BOJIOPOCITISIMH  TIOCJIE YXOAa OT MOPCKOro Oepera HCKIOYanoch. [luTaHme e THUIONIMMHU
pPaCTHTENHHBIMH OCTAaTKaMHU HE MOKET OBITh Ha3BaHO HacTosIIeH Gurodarueil, MOCKOIBKY ropasio
Jydine, 4eM cOOCTBEHHbBIE TKAHU PACTCHHUH, YCBAaMBAIOTCS MPOAYKTHI UX PA3JIOKEHUSI OaKTEPUSIMHU U
rpubamMu, a TaKKe caMu OaKTepuH U TPUOBI.

Kak cpenmn MOpCKHX BBIOPOCOB, TaK M BO BJIQXKHOW IMOJICTHIIKE BCETJa MMEIOTCS pa3lIUIHbIC
OJTHOKJICTOYHBIE BOAOPOCTH, OakTepuu W TpuObl. [luTaHMe WMHU TakKe OJHA W3 APEBHEUIIHNX
MUIIEBBIX CleNUaNn3anuii. BO3MOXXHOCTH TakOro MHUTaHUS B IEBOHE W KapOOHE OBLTH, MOMCTUHE,
HEOTpaHWYEHHBIMH. BBICIIME pacTeHus TOrjJa 3aHUMAIH TOJIBKO HEOOJbIIHe 3a00JI0YCHHBIC
YUYACTKH CyIIU. Bcsl ocTabHas MOBEPXHOCTh CYIIW MPEACTaBisia COO0H KaMEHHCTYIO, TIECUaHYIo
WIM TJIWHUCTYI0 TYCTHIHIO, OJHAKO OBUIO OBl HEBEPHBIM MpEANoarath €€ IOJHOCTHIO
0e3KM3HeHHOW. B kadecTBe aBTOTPO(MHBIX OPraHW3MOB 371€Ch MOTJIM OBITh MHOTHE OaKTepuu U
BOJIOPOCTH (CMHE—3€JICHBIC, a Tak)Ke 3CJICHbIC M JUATOMOBBIC), OOpa3ymollue TIUICHKH Ha
MOBEPXHOCTH KaMmHEeH u TpyHTa. [lo700HBIE TUIGHKM M ceiyac MOXKHO HAWTH Ha TJIMHHCTBIX
TakblpaX B MyCThIHAX. He cieayer aymaTh, YTO OHM BbIPA0ATHIBAIOT CIIMIIKOM HHUYTOXKHOC
KOJIMYECTBO OPTaHMYECKOTO BEIIECTBA, B MyCTHIHAX OHO qocturaeT SOOKT 1 BhIIEe CyX0il MacChl Ha
reKTap.

CuHe—3emneHbIe BOJIOPOCIH HM3BECTHBI YK€ B JOKEMOPHICKMX BOIHBIX OTJIOXKCHHUAX. EcTh
OCHOBAHUS MPEJIIOJIaraTh, 4TO elie 10 ACBOHA OHM MOTJIM 00pa30BhIBATh MIICHKH HA MOBEPXHOCTSIX
BHE BO/IBI.
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Hazemnble oOpactanusi, cocrosimue U3 BoJopociel, Oakrepuil U ru¢doB rpubOB SBISIOTCS
OCHOBHOM THIIECH COBPEMEHHBIX MEPBUYHOOECKPHUIBIX MIeTHHOXBOCTOK (Archaeognathau
Thysanura). Hekotopble IIETHHOXBOCTKA MOTYT YIOTPEOJIATh B MHILY | JIHIIANHHUKH,
MPEACTABISIONIME CO0OM, Kak W3BECTHO, CUMOMO3 TpuOOB W Bomopocieil. OpHako, IO
MAJICOHTOJOTUYSCKUM JTaHHBIM, JTUIIAWHUKH OOHAPYKHBAIOTCS JHUIIb B TPUACE, MOXKET OBITh, C
KoHIa nepmu. ['pubamu, BOJOpOCHSIMH U JHINAHUKAMH, HApacCTAIOUIMMH Ha Pa3IUYHbBIX
MOBEPXHOCTAX, MUTAIOTCS CEHOEIbI, BIIEPBBIEC MOSBISAIOMIMECS B OTIOKEHHSIX IEPMCKOT0 MepHoa.
Ta >xe muma y OONBIIMHCTBA IIUPOKO PACIPOCTPAHEHHBIX W M3BECTHBIX HAYWMHAs C JEBOHA
HOTOXBOCTOK, KOTOpBIE, BIIPOYEM, OJIMKE K MHOTOHOXKaM, YeM K HaCEKOMBIM.

[Mutanue BomopocisiMH, OakTepusiMM M TpubOaMu Bce K€ TPYIHO HAa3BaTh HCTUHHOU
durtodarueii. Ilepexo K MUTAHUIO BBICHIMMH PACTEHUSIMU y HACEKOMBIX PACTSHYJCS Ha OYEHBb
JUIATENbHBIN cpoK. [lepBrie HEOOMbIIINE pACTEHHS, OTHOCSIIIUECS K PUHUEBBIM, MOSBUJIMCH Ha CYIIIE
WIM Ha MEIKOBOJbE elle ¢ KoHna cumirypa. OTHocsampecs K TOH e Tpymnie NCUiIo(UThI
oOHapyKeHbl B T'€OJOTMUYECKUX OTJIONKEHHUSIX paHHEro JIeBOHA, IPEIKHU MarlOPOTHUKOB — B CPEeIHEM
JIeBOHE, TUTAYHOBBIE U XBOILEBUIHBIE, BKIIOYAs U IPEBECHbIE ()OPMBI, —TOJIBKO B MO3/IHEACBOHCKUX
OTJIOKEHUSX.

[lepBBie ke MOBPEKIACHHSI PACTCHH — MPOKOJBl — OBUIM OOHAPYKEHBI HA CceMs3adaTKax
JPEBHEUIITNX TOJIOCEMEHHBIX, CEMEHHBIX IaroOpOTHUKOB W KopmautoB. He ©6e3 ocHoBaHMit
MpeNroyiiaraeTcs, 4ro CeMs3a4aTKu OBUIM TPOKOJOTHI M BBICOCAHBI HACEKOMBIMH KapOOHa
PalaeodictyopteragbinamaBiimmMu TOBOJIBHO TOJCTHIM M MOIIHBIM X000TKOM (A.I'.Illapos, 1973).
MoxoBuHbIE, IJIAYHOBUIHBIE, XBOILIEBUIHBIEC U MTAIOPOTHUKOOOPA3HbIE PACTEHHSI TOXKE, BEPOSTHO,
MCIOJIb30BAJINCh JAPEBHUMHU HACEKOMBIMH, OCOOCHHO COCYIIMMH, OJIHAKO MpsIMbIE JOKa3aTelIbCTBA
3TOr0 OTCYTCTBYIOT. BoO BCsSKOM ciydae, MHOTHE MNAmOpPOTHUKH O00JalaloT COBEpIICHHEHIIeH
XUMHUYECKON 3alUTONH OT HACEKOMBIX, YTO HaBpPsA JM MOIJIO TMOSBUTHCA 0€3 B3aUMOACHCTBUA
HAaCeKOMBIX M 3THX pacTeHuid. COBpEMEHHbIE CHOPOBBIE pACTEHUs, XOTS PEIKO, HO BCE IKe
MOBPEXKIAIOTCS HACEKOMBIMM, B YAaCTHOCTH, JUYMHKH HEKOTOPBIX MUIWIBIIMKOB MHTAIOTCA
MaroOpOTHUKAMH M XBOIIAMHU, TYCCHHIIBI MPUMHUTUBHBIX MoJjieit (MiCropteryy, THunHKA HEKOTOPhIX
JBYKPBUIBIX [TOEIAI0T IEYCHOYHBIE MXH.

[TpTbIIa TOTOCEMEHHBIX W TMOKPBITOCEMEHHBIX PACTCHHH MIUPOKO HCIOJIB3YETCS B MHUIILY
MHOTMMHU HaceKoMbIMU. [IbiabIia Ooratra mnuUTaTeIbHBIMU BeELIECTBAMM, OHa BbIpaOaThIBaeTCs
pacTeHUsIMH, OCOOCHHO BETPOONBUISIEMbIMH, B TPOMAIHBIX KOJMYECTBAaX. BceM M3BECTHO, YTO BO
BpeMsl I[IBETCHMsI HAIIMX XBOWHBIX MOBEPXHOCTh IOYBBI MECTAMH OKpAallleHAa B JKENTHI LIBET
MOKPBIBAIOIEH €€ MBUIBIOHN, a 10 KpasiM JIy>)K BOSHHKAIOT yKelThie 0001Kku. [IblTbIia BKIIOYAaETCs B
avery MHorux aerputodaros. [To nadbmoaeausm C.M.Mansiea (1966), THYMHKE CKOPITHOHHUIIBI
Panorpa communik. 0X0THO MOEal0T CBEXKYIO IMBUTBIY COCHBI.

EctecTBeHHO, 4TO K MUTAaHUIO MBUIBIOW MpeXkJe BCEro MPHUCIOCOOMINCh MMaro MHOTHX
HACEKOMBIX. boraTeie MbUIBIION CTPOOUIIBI TOJTOCEMEHHBIX OBLIM XOPOIIO 3aMETHBI U Ha HUX, M0—
BUIUMOMY, HauMHasg C TIEPMCKOIO TMEpHoJa, MUTAIUCh HEKOTOpPbIE KYKH, CETYaTOKPBUIbIE,
pYUYEHHUKH, a TaKKe PsiI APYTUX BBIMEPIIUX B HACTOSIIEE BpeMsi HAacCeKOMbIX. babouku nmpouszonum
OT py4eHHH—KO000pa3HbIX (HOPM M MpUMEUYaTeIbHO, YTO Haubosee MPEBHUE IO MPOUCXOXKICHUIO
monu  Micropterygidae mwurtaroTcsi BO B3pOCIOM COCTOSHHM TaKXe MbUIBIIOH, KOTOPYIO
pa3gaBiIMBAalOT CBOMMH CIIELMAIbHO MHPUCIIOCOOJNIEHHBIMU MaHauOynamu. [lpeacraBurenu 3Toit
TpynIbl 0OHAPYKEHBI B OTIOKEHUSX BEPXHEH FOPHI.

Haunnast ¢ Tpumaca, K 3TUM HAcEKOMBIM MPUCOECTUHWINCH NPUMUTHUBHBIC MUIMIbIIUKA
Xyelidae. OgHako B OoTJIMYME OT HACEKOMBIX, NMEPEUYMCICHHBIX BBIIIC, 3TH COXPAHUBIIMECS U B
HACTOAIIEE BPEMsI IEPENOHYATOKPBUIBIE OTKJIAAbIBAIOT fWlla B CTPOOMJIBI TOJIOCEMEHHBIX H
JUYMHKY Pa3BUBAIOTCS 3a CUET TEHEPATHBHBIX OpraHoB pacTeHus. [IpaBaa, BBIABHUHYTHI
MIPENIOJIOKEHHSI, YTO B MEPMCKOM IEPHOJIE HEKOTOPhIE PAaBHOKPHUIbIE HACEKOMBIE OTKJIa/JbIBAIN
sia BHYTpb emie He packpeiBiummxcs ctpoomnoB (E.D.bekkep—Muraucosa, 1972), B tpuace
CTpOOUIIBI MOAOOHBIM e O00pa3oM HCHOJB30BAIKNCH JIPEBHUMH JKYKaMHU—IOJITOHOCUKaMU
(B.B.XKepuxwun, 1980).

Hexkrap, cioyxammii Juisi IpUBJIeUEHUsI HACEKOMBIX, MOSBUJICS B LIBETKaX MOKPHITOCEMEHHBIX
pacTeHuil He paHbIlle MEJIOBOTO MEPHUO/Ia, MPUMEPHO B TO BpEMsi, KOTJa MOKPHITOCEMEHHBIE PE3KO
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MOTECHWJIM BCIO OCTaJIbHYIO (hJIopy B mpenenax IutaHeTsl. HekTap He SBISETCS MOJIHOLIEHHBIM
IUTAaHUEM, TaK KaK COJEPKUT B OCHOBHOM caxapa M HEKOTOpbIE BEIIECTBA TI'OPMOHAJIbHOU
IPUPOJBl. AMHUHOKHCIIOTBI, CTOJIb OOMJIbHBIE B TBUIBbLIE, B HEM OTCYTCTBYIOT. ClieOBaTeNbHO,
HEKTap Kak yIJIeBOJAHAs IMHIIA SBJISAETCS MPEXIE BCErO SHEPreTUYECKHM PECypcoM, CIOCOOCTBYs
YITTMHEHUIO KU3HU UMaro U MUTpaIMsIM HaCeKOMBIX. Bbienenue HekTapa He0Os3aTeIbHO CBA3AHO
¢ uBeTrkaMu. Tak, HEKTapHUKU UMEIOTCA, HApUMEp, Ha JIUCThSX XJIOMUYATHHUKA, YEPELIHH, BUKU U
HEKOTOPBIX APYTUX PACTCHUM.

OnHako emie 10 MOSBJICHHMS HEKTApHUKOB HAa PACTCHHUSX MHOTHME HACEKOMbIE MHTAIHUCh
CaxapuCTBIMU JKUAKOCTSIMH — MaJSAMH, SBISIOUIMMUCS BBIICICHUSIMU TJIEH M APYTHX COCYLIMX
HAaceKOMBIX. TiM MOSIBUINCH YK€ B TpUace, B MX BBIJCIECHUSX MOMHUMO CaxapoB MOTYT ObITh U
aMMHOKMCIOTHI.  [lagp  HWcmonmb3yercs  MpekAe  BCEro  MOTpeOMTeNsIMH — HeKTapa  —
NEPENOHYaTOKPBUIBIMY, JIBYKPbUIBIMU, OaOoukamu. IllMpoko H3BecTeH BO3ZHUKIIMHA HAa OCHOBE
noTpeOIeHus Magu CUMOMO03 MypaBbeB U TIIEH.

IIuTaHnue opraHamMM pacTeHMH $BHO HA4aJoCh C OCBOEHHMS MX JKUAKOIO COIEPKUMOTO.
Cocyue HaceKoMbIe JINOO MPOHUKAIOT XOOOTKOM BHYTPH KJIETOK NMAapEHXUMBI, BEICACHIBAsI U3 HUX
colepkuMoe, MO0 Kak Obl "MOJKIIOYAIOTCSA' K MPOBOMAIICH CHCTEME pacTeHus — (dioeme,
TPaHCIIOPTHPYIOIIEH MPOAYKTH (POTOCHHTE3a OT JIMCThEB KO BceMy pactenuto (3.K.I'pundennn,
1978). Ilpu sTOM HaceKOMOE IMMOJy4YaeT MPAKTHUYECKH ITOJHBIA HAOOp MHUTATEIBHBIX BEIIECTB,
BKJIIOYass aMHHOKHUCIOTHI. B 4YacTHOCTH, coiep)kaHue aMHUHOKHUCIOT B MHINE HMMEET OOJbIIoe
3Ha4eHUEe MJI KU3HEIACATEIbHOCTH TieH. [1nomoBUTOCTh MOCHEOHMX 3aMETHO BO3pAcTaeT IpHU
HecOaaHCUPOBAaHHOCTH MeETa0oJM3Ma B PACTEHHMM NpU TMpeoOsafaHuy Tpolecca THIPOJIN3a
oenxoB Hax cuHTe3oM (B.M.Adonuna, 1970). OTMeTHM TakKe, 4TO NPHU COCAHUU B PACTCHHE
MOMaJaeT HEKOTOpOe KOJMYECTBO CIIIOHBI HAaCeKOMOTO, KOTOpas COACPXKUT KapOoruapasy,
pasararIyo CI0XKHbIE caxapa.

l'opazno ©Oosee CIOXKHBIM JUII HAaceKOMOTO OKa3aJloCch BKJIIOYEHHE B IHTaHHUE
(OTOCHHTE3UPYIOIIUX U ONOPHBIX TKaHEH, T.e. )KUBBIX JIUCThEB M JpeBecHHbl. CyIeCTBEHHO
obyieryano 3TO 3ajgady TO, YTO PACTUTENIbHBIE TKaHM BHYTPU HACEKOMOTO IEPEeBapHUBAINCH HE
CTOJIBKO CaMMMH HaCEKOMBIMH, CKOJIBKO MX BHYTPUKUIIEYHBIMH CUMOMOHTaMHU. B HEKOTOpBIX ke
CllyyasiX NHILEH HACEKOMBIX SABISIOTCS HE CaMH PACTUTENbHBbIC TKAHU, a MULEIUN W KOHUAUU
rpu0OOB, pacTyIUX HA 3TUX TKAHSX.

[TepBbIMH HACEKOMBIMH, TPBI3YILIUMH JTUCTbs, OBUIN, CKOpPEE BCET0, IPUMHUTHBHBIC MTaJOYHUKH
TpuacoBoro nepuoja. Ilozxe K HUM HNPUCOETUHMIINCH NMPSAMOKpBUIbIE. B ropckoM mepuoze, Kak
npeanonaraetr B.B.JKepuxun (1980),1MurHKM MAIMIIBIIMKOB MEPEULTH OT ITUTAHHUS B CTPOOHMIIAX K
MOEJAaHUIO XBOM, a TAaKXKe K JKU3HU M IMUTAHUIO BHYTPU PACTUTENBHBIX TKaHEH: B CTEONAX U
CTBOJIAX.

XKyku nepexosaT K MUTAHUIO JIUCTHSIMM 3HAYUTENbHO Mo3ke. CHavasla MUTAaThCS TAKUM
KOPMOM MOTYT JIMIIb MUMaro, moszxke (uuioparaMd CTAHOBSTCS M JIMYMHKU (KYKH—ITHUCTOCIBI).
BeposiTHO, ncxoaHoit popmoit 3/1ech ObUIO TaK)Ke MOEJaHNE TeHEPAaTUBHBIX OPraHOB PACTEHUS WU
TOJBKO ManuHO(arus (MMTaHue MbLUIbLoH). OOUTaHKE JKe TMYNHOK JKYKOB B IPEBECHHE OTMEYAeTCsI
HECKOJIbKO paHbllle — B MEJIOBOM Iepuoze. Jlo 3Toro, mo—BUAMMOMY, XKWJIM B paspyluarouieics
JpeBecHHe, MUTasch MulenueM TpuOoB. M B Hacrodiiee BpeMs HEKOTOpBIE KYKU—KOPOEIbI
CIELUAIBHO 3apayKaroT BBIMPBI3CHHBIN A1 IOTOMCTBA MAaTOYHBIM X0/ MO KOpOH JiepeBa rpudamy.
Otu rpulbl 3a BpeMsl Pa3BUTHUS SUIl Pa3pacTalOTCs IMOJA KOPOH M BBUIYMHBIIMECS JUYUHKU
nuTaoTed MunenareM. CaMKM 3THX JKYKOB HMMEIOT AaKe CIHEIMalbHbIE MPHUCIOCOOICHUsS s
nepeHoca KOHHJAWEB TpUOOB. 3apakeHHE IPEBECHHBI I'pUOAMU IMPOU3BOJAAT HE TOJBKO JKYKH—
KOpO€e/ibl, HO TaKXX€ U yCauH, Cpe/iu MepernoHYaTOKPBUIbIX — POrOXBOCTHI.

AHAJIOTUYHBIM 00pa3oM IIUPOKO H3BECTHBIE TPOIMYECKUE MYpPaBbU—IIMCTOPE3bl MHUTAIOTCS
KOHUJUSAMHU TpUOOB, BBIPACTAIOIIMX Ha TIIATEIBHO IMEPEXKEBAHHBIX ITHMHU MYPABbSMHU JIMCTBSX,
MIOMEIICHHBIX B CIICIHAJIbHBIE KaMephl B MypaBelHuKe. MypaBbU—IHCTOPE3bl KOPMAT KOHUIUSIMU
Takke M JuuuHOK. [Ipu BbUIeTE M3 THE3/la MOJOABIE CAMKM BCErza HECyT ¢ co00il KycOoukH
I'PUOHHUIIBI C KOHUAMSIMU JJIs1 OyIyIEro MypaBeiHHUKa.

[TogoOHbIe >xe "TpuOHBIE Ccaabl’ W3BECTHHI Y HEKOTOPBHIX BBICHIMX TEepMUTOB. OOBIYHAsS
IUIeCeHb, a HMHOTJA CIEUHATbHO pPAa3BOAUMBIE TPHUObI PAaCTyT Ha HKCKPEMEHTaX TEPMHUTOB,
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CMEIIAHHBIX C KYCOYKaMHU PACTUTENbHBIX TKaHed. ['puObl pacIleruissioT XUMHUYECKA YCTOWYHBBIC
COCJIMHEHUS, YCBAMBAIOT UX, A 3aTE€M CITy)KaT MMUIICH TEPMUTAM.

[TpuMepHO Ty K€ POJIb MTPAIOT KHUIIECYHbIC CUMOUOHTHI. Tak, JTUYMHKU KYKOB—OPOH30BOK,
MATAIOIINECS] CyXOM XBOEH, O0raToi KJIeT4aTKou, MepeBapruBarOT ATy MUIIY HE CaMH, a C TIOMOIIbIO
OaKkTepHii U KTYTHKOHOCIIEB, OOMJILHO 3aCElIAIONIMX BBIPOCTHI MX KHUIIICYHHUKA. DakTHYecku OHU
MUTAIOTCS OAKTEPUSIMH M JKT'YTHKOHOCIIAMH, a HE TEM, YTO OHH IMEPEKEBBIBAIOT U MPOTIATHIBAIOT
(b.H.llIBauBuu, 1949). Kakx Mbl OTMEUanu BbIIIC, PACHICIVICHHE MEJUTIONO03bI (KJIETYATKU) C
MOMOIIIEI0 HAXOJSIINXCS B KUIICYHUKE )KTYTUKOHOCIICB W OaKTEpUH IIMPOKO PaCHpPOCTPAHEHO Yy
tepmutoB (.11 KyxwukoB, 1979). biarogapsi &ryTHKOHOCIIAaM, TEPMUTBI MOTYT JKUTh, IaXKe
MATAsACh YACTON BaTOM.

Crnemyer OTMETHUTB, YTO HHOI/Ia HACEKOMBIC BCE € CIIOCOOHBI MEpeBapUBaTh CTOJb
"TpynHyr" THILy, Kak KJIeT4aTka, 0e3 IOMOIIM CHUMOHMOHTOB. TakOBBI, HAmpuMep, JTUUYUHKA
HEKOTOpbIX ycaueil. C qpyroil cTOPOHBI, KHUBYILAS B JpeBecuHe ryceHnna COSSUSHEe MOXKET cama
nepeBapyuBaTh KJIETYATKy M HE HMMEET IPHCIIOCOOJICHHBIX K ATOMY CHMOMOHTOB. B apeBecuHe
KpOME KJICTUYATKH HUMEIOTCS U Jpyrue, Oojiee MUTATEIbHBIC BEIIECTBA, XOTS M B OYEHb MAJbIX
KonmyecTBax. [1oaTOMy TyceHuIa naHHOH 0a0OYKM pa3BHBAETCS HE MEHEE TpeX JIET, MPOIycKas
CKBO3b KUIIICYHUK IPOMATHOE KOJIUICCTBO JPEBECHHBI.

[Ipenmnonaraercs, 9TO OT MUTAHUS MUIIEITHEM K (PUTO(ATUH MTEPEIUTN TAKKE KPYITHBIC TPYIIITHI
Kak JIBYKpbuibie W 0abouku. Tak, mis ramwmun (Cecidomyidae)nokasano, 4To OT MEPBHUYHOU
AeTpuTO(daruu B MOYBE JIUYMHKNA MOTJIH TIEPEHTH K GUTO(daruu, momnaaas BMECTe ¢ MPOHUKAIOIIAM
B OTMHPAIOIIUE PACTUTEIbHBIC TKAHH MULIETHEM BHYTpb pacteHus (b.M.Mawmaes, 1968).Takoii xe
nepexo K putodaruu MoKeT UMETh MECTO Y JIMYMHOK HEKOTOPhIX BuaoB Syrphidae, Helomysidae
u Drosophilidae [.IT.Kpugomienna, A.1.3aiies, 1989).

Bo3moskeH u nepexona K ¢puTodaruu myreM 3acejeHUs JTUYMHKAMHU MSTKHX COYHBIX YacTel
pacTeHus: KOHYCOB pocTa, ((OPMUPYIOIIUXCS TUIOIOB. B 11€JI0M /151 TMUUHOK BBICHIMX JIBYKPBUIBIX
XapakTepHO OOUTAHHE B )KUAKOW Cpefie, 00raToi MUTaTeIbHBIMU BEIIECTBAMH.

VY 0abouek, cormacio H.S.KysnemoBy (1941), HCXOAHBIM THUIIOM NHTaHHS TakXke ObLIa
naerputodarus. B 4acTHOCTH, MMEHHO TOJYCTHHBIICH JHCTBOW IMUTAOTCS MOJIOJBIE T'YCEHHUIIBI
Phassus schamilChr. Ilo3xe oHu mnepexonmsT, MOAOOHO APYrMM TOHKONpSIaM, Ha IHUTaHUE
KOPHSIMH PAacTeHWH CHApyXd WM BHYTPUM HHX. TpyIHO CKaszaTh, WTPaeT JH MUIECITUH TpuOOB
KaKyr—I1M00 posib B nUTaHuK TOHKompsiioB. OxHako Momu Oecophoridaexusyniie mox Kopoit
THHUIONIMX JIEPEBHEB, SIBHO IOTPEOJSIOT B MHILY pacTylmue TaM rpuObl. [lutaHuwe wmwuienrem
OTMEUEHO TaKXe y psjaa orueBok. Mosm poga Scardia(Tineidae)nurarorcs MiI0A0BBIMUA TEIaMU
IrpuOOB—TPYTOBHUKOB. He MCKIIIOUEHO, YTO KaKOW—TO W3 THX THUIIOB MUTAHUS MOCITYXHII OCHOBOU
st motpedaenust apeBecunbl apeBotouniamu (Cossidae).I'ycenunnl crexmsnuun (Aegeriidae)
MITAJIIIAX BO3PACTOB BIPBI3AIOTCS B MOJIOBIE MOOCTH WIIH Ja)Ke YEPEIIKH JIUCTHEB M JIUIIH MO3KE
MEPEXOIST K )KU3HU BHYTPH BETBEH.

['ycenunpl MHOTHX MOJIEH MUHUPYIOT JUCThSl Pa3HbIX pacTeHuil. MHTepecHO, 4TO, COTJIaCHO
N.J1.CykaueBoit (1980), B OTJIOKEHHUSX BEPXHEr0 Meja M IMajeoreHa OOHApYKEHBI TOJBKO TE
0a00YKH, KOTOPHIC B HACTOSIIEE BPEMS SIBIITIOTCS JETPUTO(hAraMu WM MHUHEPaMU JHCTheB. K HUM
npubaBIISIOTCA TaKKe TYCeHHUIbl ¢ mnepeHocHbiMu uexiukamu (Psychidae, Coleophoridae).
babouku, y KOTOpBIX TyCEHHIIBI JKHUBYT OTKPBITO, TOSBISIOTCS TOJBKO B oiurorneHe. [lo—
BUMMOMY, TIEPEXO] K OTKPBITO# KU3HU Ha JIMCTBE MOT MPOXOAUTh U YepPEe3 COOPYKECHUE YKPHITUI
U3 CBEPHYTHIX JINCTHEB, MOJJOOHBIX TE€M, YTO JICTAIOT TYCECHUIIBI MHOTHX JINCTOBEPTOK.

Cronb k€ pa3’HOOOpPa3HBIMU MYTSMH HACEKOMBIC MOTJIHM MEPEXOJUTh K TeMaTodaru.
Haubonee o4eBHIHBIA MyTh — MEPEXO]] OT ACTPUTOPAruu K OOUTAHUIO B YKPBITHAX M HOPAaX, I/Ie
CKAIUTMBAETCs OOJIBIIOE KOJHYECTBO OCTATKOB JKMBOTHOTO TMpoucxoxaeHus. Cample JIpeBHHE
KpoBococs! (0710xu?) uzBecTHbl ¢ HkHero mena (B.B.)Kepuxun, 1980).He uckimoueHo, 4T0 OHU
nutanuck Ha nrepo3aBpax (A.I'.Ilonomapenko, 1976). CoBpeMeHHbIE MyXOeAbl B KaKOW—TO Mepe
CTIIOCOOHBI MHTAThCS KPOBBIO Ha pacdecax, BO3MOXKHO, YTO 3TO OJWH W3 NyTeH mepexoaa K
KPOBOCOCAHHIO.

B ocHOBe KpOBOCOCaHMS y JJIMHHOYCHIX IBYKPBUIBIX (KOMapoB, MOIIEK, MOKPEIOB M
MOCKUTOB), a TaKXe CIENHeH, Mmo—BuauMomy, jexur xumuandectBo (H.A.Tamapuna, 1987).
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JleficTBUTENILHO, HAMIPUMEpP, MOKPEIbl OJHHUX BHIOB MHTAOTCS KPOBBIO BBICIINX TEIUIOKPOBHBIX
’KHBOTHBIX, B TOM YHCJIC M YeJIOBEeKa, a JAPyrue — reMoJuM(pOoll pa3iMuHbIX HACEKOMBIX, 4acTo
ryceruil. Cpeair COBPEMEHHBIX MOCKHTOB PACIIPOCTPAHECHO MUTAHUE HA PETITHITHSIX.

TakoBo e mpoucxokaeHne kposococanus y kiaomnos (Cimicidae, Reduviidae —Triatominae).
[pencraBUTENN MOCIEIHETO CEMEHCTBA COXPAHUIIN XHITHUYECTBO HAPSIY C KPOBOCOCAHUEM.

Beicmne myxu (Cyclorraphajiepexomat Kk KpoBOCOCaHUIO (MyXH—KUTATKH StOMOXYSMyxXu
nene Glossing, mo—BuarMoMy, Ha OCHOBE IIMPOKO PacIpOCTPAHEHHOTO CPEAH HUX IMUTAHUS
JTFOOBIMH JKUIKOCTSIMH, COAEPKAIIMUMHE OOJIBIIOE KOJHYECTBO OPraHWKH, B YACTHOCTH, CIIE3HOM
’KUAKOCTBIO, CITH3UCTHIMU BBIICICHUSIMUA OPraHM3Ma, BBIICICHHSIMH [TOTOBBIX JKEJe3.

5. KO9BOJIIOIUSA HACEKOMBbBIX U PACTEHUM

Bricmine pacTeHus TOSBWIMCH Ha Cyllle HE HAMHOTO paHbIle HaceKoMbiX. OmHako Ha
MPOTSHKEHUH MUJUIMOHOB JIET UX MpsMas B3aMMOCBS3b B OHOLIEHO3aX ObuIa, MO—BUAMMOMY, HE
OUeHb CyIIeCTBEHHOW. Her mpsAMBIX J0Ka3aTeNbCTB MUTAHUS HACEKOMBIX JAPEBHUMU
MOXOBHUJIHBIMH, TUIAYHOBUJHBIMH, XBOINEBUIHBIMH W TAlNOPOTHUKOOOPA3HBIMU (CM. BBIIIE).
BaxHbIil A7 pacTUTENBHOCTH MEPEHOC HACEKOMBIMH MHKPOAJIEMEHTOB U3 BOJOEMOB Ha
BOJIOpa3eibl CTajl BO3MOXEH TOJBKO C TEPEeXOJOM HEKOTOPHIX JIMYMHOK K BOJHOMY 00pasy
KU3HH, T.€. HE PaHBIIIEC TPHACA WK JJAXKE FOPHI.

OpHako MOSIBIEHHE U Pa3BUTUE PACTUTEIHLHOTO MOKPOBA UTPasIo OOJBIIYI0O KOCBEHHYIO POJIb
B JKM3HHM HaceKoMbIX. Ilocie O6eperoBbIX BHIOPOCOB PACTHTENbHBIM NMEPETHUBAIOIIUI MyCOp MOT
ObITH NIEPBBIM CYOCTpPaTOM Ha CyIlE, 3aCeJIeHHBIM HaceKkoMbIMU. [lepeMennBas, pa3menbyas 3TOT
cyOcTpar, a BO3MOYKHO OTYACTH €ro IepeBapuBasi, HAaCEKOMbIE CIIOCOOCTBOBAIM Ooiiee OBICTpPOMY
KpYroBOPOTY BEIIECTB B OMOIIEHO3€ U HMHTEHCUBHOMY Pa3BUTHIO PACTUTEIBHOCTU. PacTUTENLHOCTD
e, 10 KOTOPOW MOTJIM IMOJI3aTh HACEKOMbIe, BO MHOIO pa3 yBEJIMYHMBAJa PEabHYIO IUIOLIA/b
MOBEPXHOCTHU JJIS UX KU3HECATEIIbHOCTH.

DBOJIOLMS HACEKOMBIX M PACTEHHI TECHO B3aMMOCBS3aHA, MPEXKIE BCETO IO CIEAYIOIIUM
MPUYMHAM. BO—TIEpPBbIX, HACEKOMBIE MOTPEOSIOT B MHILY MPAKTUYECKU BCE KUBBIE U MEPTBBIC
YacTH pacTeHud (MOedaHUE HACEKOMBIX PACTCHUSIMH — OTHOCHUTEIIBHO PEIKHW Cilydad, He
UTparoIiuii OOJNBIION pPOJM B JBOJIONMH HU CAMUX pAcTEHUi, HH HACEKOMBIX), BO—BTOPBIX,
HAaCeKOMbIE — TJIaBHbIC arceHTHl B ONBUICHUHM PACTeHUH, 0e3 4ero MHOTHME pacTeHHs BOOOIIEe He
MOTYT Pa3MHOKAaThCA.

XOTs TOJOCEMEHHBIE PACTCHUS MOTJIM CHUJIBHO TOBPEXKIATHCS HACEKOMBIMH, B3aUMOCBSI3b
HAaCEKOMBIX U PAaCTEHUH PEe3KO YCHJIMIIACh C BBIXOJOM Ha >KU3HEHHYIO CIIEHY MOKPBITOCEMEHHBIX
pacrenuii. U3BecTHO, UYTO HAYMHASA CO CPEIHETO MeJla MOKPHITOCEMEHHbIE CYILIECTBEHHO MTOTECHUIIH
npeHior0  (iopy. Henwp3st ckazaTh, JOEHCTBUTENBHO JU aHTOQWIUSA, T.€. IPHUCIOCOOICHHE
HAaCEKOMBIX K TEPEHOCY MbUIBIEI, ChIFpaja 3AeCh pelarollyro poib. Ho MMEHHO HacekoMble
MOBJIMSUTA Ha (POPMUPOBAHUE OCHOBHBIX MOP(OJIIOTHUYECKUX CTPYKTYP MOKPHITOCEMEHHBIX, MPEXK/Ie
Bcero 1Betka (A.JI.Taxtamksn, 1970).

Hacexombie—puTtodaru, kak mpaBuiio, CEUUaIU3UPOBAHBI 110 MUTAHUIO HA OMPEIENIEHHBIX
TKaHSX pacTEHUH, MO3TOMY Jake IPU MAaCCOBBIX Pa3MHOXKEHUAX KaKOro—IMOO HaceKOMOIo—
¢durodara pacrenue peako morudaer. VICKIIroueHreM 371eCh SBISETCS MOSTaHNEe TPOPOCTKOB CEMSIH,
BeAyllee K MX THOeNu, HO IMOCKOJBKY POCTOK Pa3BUBAETCS OYEHb OBICTPO, PACTEHHS OOBIYHO
yXoAAT OT onacHocTu. IlpaBaa, mocie MHTEHCUBHOTO MOBPEXKICHHUS pacTeHHE ObIBaeT OcliabieHo,
€ro 3allUTHbIC Oapbepbl CHUXKAIOTCSA, YTO CHOCOOCTBYET TOBPEXKACHUSM €ro W JApYyrUMHU
HAacEeKOMBIMU M, HakoHel, rubenu. OAHAaKO B IUIaHE BCEW 3KOCHCTEMBI BbINaJieHHE Haunbosee
CIa0bIX PACTEHHH IMOJIE3HO, TaK KaK TOJABISIET BHYTPUBUIOBYIO KOHKYPECHIHIO Y PaCTCHHIA,
CIOCOOCTBYSI COXpaHEHHUIO HanOoJiee CUITHHBIX.

Kak romocemeHHble, TaK W TOKPBITOCEMEHHBIC MOYTH BCErJa B TOH MM HHOM CTENEHH
MOBPEXKAAOTCST HaceKOMbIMHU. OnHAaKO CrmocoObl 3alUThl y PAaCTEHUH OOCTUTAIOT OOJIBLIOrO
COBEPILICHCTBA, OrPAaHUYMBAIOT KpPYr TOBPESKIAIOMUX €ro HAaCEeKOMbIX U 00eCHeunBaioT
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MUHUMAaIbHBIE MOTepU. OCHOBHBIE KATETOPUHU CIIOCOOOB 3alUTBI CAMUX PACTEHUU MOTYT OBITh
MoJIeJIeHbl Ha BpeMEHHbIE, (PU3HUECKUe U XUMUYECKUE.

OueHp OBICTPO pa3BUBAIOLIMECS pacTeHUs—A(peMepbl B OOJIBIIMHCTBE CIIy4aeB YCIEBAIOT
"yckoap3HyTh" oT purodaros (P.Feeny, 1975} a apeBecHBIX K€ pACTEHHUSX MMEIOTCS 3aracHbIe
"crsmme"” oYKy, SBISIoNIrecs pesepBoM. Tak, ayObl mocie oObeqanusi BECEHHEH JINCTBEI 3eJICHON
nyOOBOM JHCTOBEPTKOW 3aHOBO TMOKPBIBAIOTCS JUCTBOM 3a CUET ATHUX MOYEK. DTa HOBAs JIMCTBA
MOSIBJISIETCS YK€ TTOCIIE OKYKIIMBAHUS TUCTOBEPTKU U HE MOXKET OBITh TOBPEKICHA €€ TYCCHHUIIAMH.

dusnyueckue crocoObl 3alTUThl CYIIECTBEHHO OTPaHUYUBAIOT Kpyr (putodaros. Tak, TUCThs
pacTeHuii OBIBAIOT MHOT/IA TIOKPHITHl OOMJIBHBIMU BOJIOCKAMHU HJIA CIIOEM BOCKA, YTO MPEMATCTBYET
HE TOJBKO UX IOEJAaHHI0, HO M OTKIaake sul. KpoMe Toro, oTIOKEHHBIE siiflla OOBIYHO III0XO
JepxaTcsi Ha Takod moBepxHOCTH. WMHOTJa ¢ pacTeHus OTIIeNYIIMBAaeTCs Kopa BMeECTe ¢
MMEIOLIUMUCS Ha Hel KiagkaMu sull. Hepeako BOKpYr HaXOJSIIMXCS BHYTPU TKaHEH HACEKOMBIX
BO3HUKAIOT OTPaHWYHMBAIONINE WX TMepeABikeHne Tramibl. CemeHa YacTo 00Jalal0T O4YeHb
TBEPABIMHU U TOJICTHIMU 000JI0YKAMHU U JOCTYIHBI JIUIIb OTPAaHUYEHHOMY KPYT'y HACEKOMBIX.

Yacro ¢usmdeckoe BO3EHCTBUE HA HACEKOMBIX MOTYT OKa3bIBaTh CMOJIBI M APYTUE BSI3KHE
KHUJKOCTH, BBIAENsAEMbIE pacTeHHeM. B cMoiie MOXeT NOTOHYTh IIeJI0€ HaceKoMoe, OHa
CYIIECTBEHHO TMPEMSATCTBYET padOTe YENIOCTeH M HOT, a TaKXKe SIMIeKIana Mpu OTKJIAJKe SUI] Ha
pacTeHue.

Haubonee pa3HOOOpa3Hbl XMMHYECKHE CIIOCOOBI 3alUThl caMHX pacTeHuil. B mpormecce
MeTabonr3Ma B paCTEHUH BO3HHUKAET s/l MOOOYHBIX COSAMHEHUN, MHOTA SBISIONINXCSA OTXOAaMH,
HO 4Yalle BCE K€ KOCBEHHO YYacTBYIOIIUX B Mera0onu3me. Takue BeIIecTBa Ha3bIBAIOT
BTOPUYHBIMU COEIMHEHUAMH. B pacTenusx oOHapyskeHo Oojiee Thicsur Takux Bemiects (J.Hanover,
1975). Cpenu Hux BCTpedaroTcsi (CHOJbHBIC COCIMHCHHUS, TAHHWUHBI, aJIKAJIOHM]Ibl, TECPICHBI H
npyrue BeuecTBa. J(ajgexko He BCE OHU SIOBUTHI, YACTO OHH CIIOCOOHBI TOJIBKO 3aepkKaTh pa3BUTHE
MUTAIOUINXCS HA PACTEHUU HACEKOMBIX. TaK, r'yCeHHUIIbl 3MMHEN MSACHUIIBI, TOSAAIOIINE B IPUPOC
nyO0oBBIE JIMCThS, CYIIECTBEHHO MEJJICHHEE pa3BUBAlOTCA MpH J00aBJICHHMM TaHHUMHA B
uckyccTBeHHyro muiieByto cpeny (P.Feeny, 1968)[lockoiabKy MOJIObIC JTUCThS Ay0a COAEpIKar
3HAYUTEJIbHO MEHbINE TaHHWHA, TO (DEHOJOrus OOoJBIIMHCTBA (UTO(PAroB Ha HEM TaKOBa, UYTO
MOBPEKIACTCS TOJILKO BECEHHSIS JINCTBA, TOTEPU KOTOPOH TOTOM KOMIICHCUPYIOTCS.

SlnoBuTHIE BELIECTBA Yallle BCTPEUAIOTCS B TPABSHUCTBHIX PACTEHUSX, KU3Hb KOTOPBIX Ooee
MOJIBEPKEHA OIMacHOCTH. Tak, B 3€lIeHhIX YacTSAX IacleHOBBIX, B TOM 4YHCIIe KapTodes,
COJICP’KUTCSl COJIaHWH, B PACTeHUAX Tabaka — HUKOTHH, OEIaJJOHHBI — aTPONMH, a B pOMAaIlKax
HEKOTOPBIX BHJOB — OJWH U3 TEPCINEKTUBHBIX MHCEKTHUIMIOB — MUPETpUH. YacTo XuMHUYecKas
3aIuTa pacTeHUI OrpaHnYUBaeTCs 3QUPHBIMU MacaaMH U IPYTUMH BEIIECTBaMHU, KOTOPHIE JeNIaloT
WX HECHhENOOHBIMHU JUIsI psiia HACEKOMBIX. VIMEHHO HACEKOMBIM MbI, MO—BUIUMOMY, OOS3aHBI
CBOEOOpa3HBIM BKYCOM psifia paCTeHU, 0COOEHHO HCIOIb3YEMbIM HAMH B KaU€CTBE MPSIHOCTEH.

HekoTopsie e pacTeHus coaepkar B cede, GaKTUIECKH, YKe TOTOBBIE TOPMOHBI HACEKOMBIX,
B pe3yJibTaTe 4ero NnoeJaHue TaKuX pacTeHUI MPUBOAUT K HAPYIIECHUIO Pa3BUTHs HACEKOMBIX. Tak,
HEKOTOPBIEC MHXTHI CIIOCOOHBI BEIPA0aThIBATh IOBEHUJILHBIA TOPMOH, & B OTACIBHBIX MMaIOPOTHUKAX
0OHapyXEH KIU30H.

Jlumie oTnenbHBIE BHIBI HACEKOMBIX CIIOCOOHBI HEWTpPANTHM30BATh ITH BPEIHBIC IS HUX
XMMHUYECKHE BEIeCTBAa, 3aTpauMBas IpPHU 3TOM HEMalylo 103y »Hepruu. Ilytm kK ocBoeHHIO
STOBUTBHIX U MAaJOCHhEIOOHBIX PACTCHHI MOTYT OBITH pa3nuuHbIMH. MIHOTAA 3TO OMOXUMHYECKHE
CrocoObl HeWTpanu3aly, HHOTa HCIOIb30BaHHe CHMOMOHTOB. HekoTopble cocyllire HaceKoMble
CHOCOOHBI O0XOUTH MPU MPOKATBIBAHUKA XOOOTKOM 3aItachl BPEIHBIX IJII HUX BEIIECTB B TKAHSIX
pacteHusi. 3aTO HAceKOMble, OCBOMBIIME TAaKHUE PACTEHMs, MOJY4aloT psl MpeumyliecTs. Bo-
MEPBBIX, YCTPAHSETCSd WX KOHKYPCHIHS 3a MUYy C APYTHUMH OMU3KUMH BUAaMH. Bo-BTOpEHIX,
CYLIECTBEHHO O0JIeT4aeTcs MOHUCK KOPMOBOI'O pacTeHHsl MO €ro 3amaxy M BKycy. B-TpeTbux,
HACEKOMBIE HEPEIKO CaMH CTAHOBSTCS SJOBHTHIMH M HECHEAOOHBIMU, YTO YaCTO BBIPAKACTCS B
MOSIBIICHUH SIpKO# mpeaynpexaaromieii okpacku (P.Price, 1984)Muorga HacekoMble CIOCOOHBI
COXPAHSTh BBIJCICHUS PACTCHHI B CHEIHAIBHBIX pe3epByapax M HMCIOJB30BATh MX MPH OOOpPOHE.
Tak, IOXHOTYCEHMIIbl MUIWIBIIMKOB, MUTAIOLIMECS Ha XBONHBIX JEPEBbsIX, NMPHU HaIaJICHUU
XHUIIHUKA UM TTapa3uTa OTPHITHBAIOT B OOJBIINX KOJTUYECTBAX CMOJY JepeBa.
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HeGonpme moBpexaeHus pacTteHus QurodaraMu YacTO CTHUMYJIHUPYIOT pPacTEeHHE H
MPUBOJIAT K €ro OOoJbILIeH MPOAYKTUBHOCTH. Y pacTeHUs BOSHUKAET Pe3Koe ycuiieHne (POTOCHHTE3a
octaBuielicss ymcToBor moBepxHocTH (A.T.Mokponocos, I1.M.Padec, 1975), sta moBepxHOCTh
CTPEMHTCS, 10 BO3MOXXHOCTH, pa3pacTuch. [Ipu MaccoBoM ke HamaJeHnH Kakoro—inoo ¢urodara
MIPOUCXOJIAT OIpECIICHHbIC U3MEHEHUSI PACTEHHsI, 3aMETHO CHI)KAIOLIHE €ro MUILEBbIe KayecTBa.
Ha mnoBbllieHne Takoro MMMyHHTETa NPOTHB (uTOodara OOBIYHO pACXOAyeTCs ONpelesieHHas
SHEprus, 4TO OTPAXKAETCs] HAa YHCICHHOCTH M KadecTBe ceMsH. BooOlie MMMyHHBIE CBOMCTBa
pacTeHusl 3HaYUTENbHO MEHSIOTCS B mpenenax nonyisuuu. [Ipu orcyrctBum mpecca durodara
OoJbIlle TMpeACTaBICHbl MAaJOMMMYHHBIE K HEMY pacTeHUs, MpH OOJNBIIOM K€ KOJHUYECTBE
¢uTodara momynALMs COXpaHSETCS 3a CYET BBHICOKOMMMYHHBIX pacTeHuil. Mcnonb3oBaHue
YeJIOBEKOM €CTECTBEHHOTO HWMMYHHUTETa pAacTeHHH K HAaceKOMBIM — OJMH U3 Hauboiee
MEPCICKTUBHBIX MyTel B coBpeMeHHoi 3ammute pacrenuit (M.J].11larmupo, H.A.Bunkosa, 1972).

He menee sipkue B3auMHBIE TPUCIOCOOJIEHUS BBIPAOOTAUCh Yy HACEKOMBIX M PACTECHHN B
CBSI3M C Pa3BUTHEM IMHUTAHMSI HACEKOMBIX Ha IIBETKAaX U MEPEKPECTHOTO OINbUICHUS, SBIISIOIIErOCs
Haunboee nporpeccuBHBIM. [IprcrocobieHre HACEKOMBIX K MUTAHUIO HA LBETaX M MX OIBLICHUIO
Ha3BIBAIOT aHMoguuell, a BCTPEUHbIE MPUCTIOCOOJICHHS PACTEHUH — SHmMoMoghunuell.

Kak MBI oTMedanu BbIIE, HACEKOMBIE €I[€ B Hayaje CBOEH SBOJIIOLMU MPHUCIIOCOOMIUCH K
Takol 0OraTol MUTATEIbHBIMU BEIIECTBAMHM IHINE, KaK IMBUIbIIA TOJIOCEMEHHBIX pacTeHuid. [Toka
MYKCKHE W KCHCKHE COIBETHS OBbUTM pa3oO0INeHbI, OJHU HACEKOMBIC MHUTAINCh MBUIBIION Ha
MY)KCKHX COIBETHAX (CTpOOHMIIAx), a APyrue MOeAaan KEHCKHE COUBETHS (CEMSAIOYKH) U, MOXKET
OBITH 32 peJUalIIMMU UCKIIOYEHUSIMH MIEPEKPECTHOE OMBUICHUE OCYIIECTBIISIIOCH TOIBKO BETPOM.
EcTtecTBeHHO, UTO BEpOSITHOCTH MOMAJaHMs MbUIBLIBI C MY>KCKOTO COIIBETHSI HA KEHCKOE B 3TOM
cllyyae HUYTO)KHA M PACTEHUIO MPUXOAUTCS "BhIpabaThIBaTh"' I'POMAHOE KOJTUYECTBO MbLIBIIBI.

C KxoHIla mepMH WIM CHauyaja TpHaca Cpelu PacTeHH MOSIBISIOTCS HOBBIE TOJIOCEMEHHBIE,
TaKk Ha3blBacMble OCHETUTTOBHIC. BHeIIHE 3TH pacTeHUss ObUTM CXOJHBI C COBPEMEHHBIMH
caroBHuKaMu. CTpoOMIIbI Yy OCHETUTTOBBIX OBLIM OOOETOJILIMHU, HO, 4TO Oojiee BaKHO, OHH, IMO—
BUJUMOMY, BCerja ObUIM 3aKpBITHI TMOKPOBAMH M HHUKOTJA TOJHOCTBIO HE PACKPHIBAIHCH.
Berpoonbinenne 'y Takux COIBETHH OBIJIO HEBO3MOXHBIM. Ha COYHBIX cemsIoke |
MHUKpOCHOpO(UIIaX MHOTJa MOXHO BHJETh NMOBPEXKICHHS, HAHECEHHBIE, CKOPEE BCEro, KyKaMHU.
CrnenoBaTenbHO, €CTh OCHOBAHHUS MO103PEBATh, YTO ATH PACTEHHS ONBUISIIMCh HACEKOMBIMH.

Bripouem, pa3ienbHOIONbIE CATOBHUKOBBIE C OTKPBITHIMU MYXCKUMU U KEHCKUMU HIHIITKAMU
MOTJIM TaKXe OMbUIATHCS HAaCEKOMBIMU. BO BCAKOM ciydae y MEpPMCKUX CAarOBHHUKOBBIX Ha OJIHOM
OCH C CeMAIOYKaMu 0OHapyKUBAIOTCs 00pa30BaHMs, BHELIHE CXOJAHbIE ¢ HEKTapHUKamMu. OIuH U3
COBPEMEHHBIX CarOBHHUKOB, MO—BUANMOMY, OINBUISETCS KYKaMU—IOJTOHOCUKAMH, MEPEXOASIINMU
OT MY>KCKHX COILIBETHI K KEHCKUM Ha JIPYTOM PACTCHHH.

[lepBbIMU ONBUTUTENSAMHU TOJIOCEMEHHBIX B TpHAace MOIJIM OBITh HE TOJBKO KYKH, HO U
HU3IIKE TIEPETIOHYATOKPBUIBIE, CETYATOKPBUIBIE, CKOPITMOHOBEIE MYXH, PyYEHHUKH U HEKOTOpHIC
MPUMHUTHUBHBIE ABYKpbUIble. K MenoBOMY mepuoay Ha IBETaxX MOSBISETCS YK€ MHOTO PazIUYHbBIX
MEPETOHYATOKPBUIBIX W JBYKPBUIBIX, a K KOHI[y Mella K HHM THPUCOCIAUHSIOTCS M 0abouku
(B.B.XKepuxun, 1980).

OHTOMO(UINS HEpa3pbIBHO CBS3aHA C HBOJIOLUEH IOKPHITOCEMEHHBIX PACTCHUH, I0—
BUIUMOMY, C CaMOro Hayajlla MX paciBeTa B MEJIOBOM Iepuojae. B Hacrosimee Bpems B
coBpemeHHoi (rmope EBpombl HacuutThiBaeTcs 10 80% BHUIOB STUX pPACTEHUM, OMBUIIEMBIX
HACEKOMBIMHU.

MoUIHbI  TOMOIHUTENbHBIA (AKTOP TNPHUBICYEHUST HACEKOMBIX — 3T0 Hekrap. Cpemu
HauboJjee MPUMUTUBHBIX ILIBETKOB, HAlpUMEpP JIIOTUKOBBIX HJIM MAarHOJUEBBIX, MHOTHUE HMEIOT
TONIBKO ThUIBIYYy. [losiBIeHWe HekTapa y pacTeHUWH 3aMETHO COKpamaeT KOJIMYeCTBO
BbIpabaThiBaeMoil MbUIbIBL. C HEKTapOM CBS3aHO IIMPOKO PACHpPOCTPAHEHHOE ceiivyac OMbLICHHE
I[BETKOB JIBYKPBUIBIMH U 0a00uKaMu, KOTOpbIE, KaK MPABUIIO, HE CIOCOOHBI MOTPEOIATH MBUIBILY.
[[BeTOK — MPOIYKT COMPS)KEHHOM BOJIIOIMUA HACEKOMBIX M pacTeHuil. Eciiu oH mpeaHa3HaveH aiis
OTIBIJICHHSI JIETAIOIIMMHU HACEKOMBIMH, OH 00J1a/1aeT OKPACKOW, KOHTPACTHPYIOLIEH C OKPYKAIOIIUM
donom, u 06sr9a0 apomatoM (D.K.I'pundensa, 1978).
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3amax 1BeTKa, OJHAKO, HE BCeraa MpUATeH. VHOTja OH MMHUTHPYET 3amax pa3iararoiierocs
Oenka, MpuBIEKas TakUM 00pa3oM HEKpOWIIOB, WM, HAaIpHUMEp, 3amax KOXKU >KUBOTHBIX. B
MOCIIEAHEM CITy4ae I[BETKH OMBUISIOTCS KPOBOCOCYIIMMH CaMKaMH MOIIEK. BO3MOXHO Takxke
BbIJIEJICHUE IIBETKAMHU BEIIECTB, aHAJIOTMYHBIX MOJIOBBIM (pepoMOHAM HEKOTOPBIX HaceKOoMbIX. K
YHCITy TAaKUX PACTCHHH MPUHAICKAT OPXHUICH, IBETOK KOTOPHIX MOPA3UTEIBHO MOX0X HA CAMOK
HEKOTOPBIX MEePernoOHYaTOKPbUIbIX. [[BETOK MMUTHPYET HE TOJBKO 00yl (OpMy U OKpacKy Tena,
HO TaKXe TJla3a U aHTCHHBI.

O4eBHIHO, YTO JUIsl pacTeHHsI ObLIO BaXKHO KaK—TO 3aIllMIIAThCS OT CIUIIKOM Pa3HOOO0Pa3HBIX
OTIBUTHTENICH, MOCKOJIBKY OHM MOTJU TEPEHOCHTH MBUIBIY HA LBETKH JIPYTHMX PACTCHUU WM Ke
pacxumaTh nbUIbly. [l03TOMYy BO MHOTHX ceMelcTBax MOKPHITOCEMEHHBIX CTald (hOPMUPOBATHCS
[[BETKH C JJIMHHOU U y3K0i (popmoii BeHurnKa. COOTBETCTBEHHO YMEHBIIIIOCH KOJMYECTBO BUIOB
HACEKOMBIX, OMBUISIOUIMX 3TH PACTEHHUS, HO BO3pPOCIAa BEPOSTHOCTH MEPEKPECTHOTO OMBLICHHUS.
Bwmecre ¢ TpyOKoii BeHUMKa yBEIMYMBAIACH U JUIMHA X000TKAa HACEKOMBIX. MI3BeCTHO, YTO 1O BHOBb
OTKPBITHIM BUJAM TPOMHMUYECKUX DPACTEHUH, 00JafaromMX HBETKAMU C UCKIIOYUTENHbHO IITMHHON
TpyOKOH BeHUMKa OBIJIO MPECKa3aHO CYIIECTBOBAHHE B 3TOM reorpaguueckoM paiioHe OpaKHHKOB
C 0COOCHHO JUTMHHBIM X000TKOM. JlelicTBuTenbHO, B FOro-Boctounoit Adpuke n Ha Magarackape
ObUI I03Ke OOHapYXeH OpakHUK MopraHa JJIMHa X000TKa KOTOpOoro gocturana 35 cum.

MHuorue 0000BbIE HMMEIOT ILIBETOK, OTKPBIBAIOLIUICS TOJBKO, KOTJa Ha HEro CcaauTcs
JIOBOJIBHO KPYITHOE M TSKEJI0e HACEKOMOe, HAallpuMep IIMeNb. B ocTalbHOE BpeMs IIBETOK 3aKPHIT,
YTO MPEMATCTBYET "BOPOBCTBY" HEKTapa MypPaBbsIMH.

CaMble TIPUMUTHBHBIE OMBUIMTENTN MPOCTO OONEIIISAIOTCA MbutblioN. [lo mepe sBomrOIMHN
OTBUIEHUS TOYHOCTH MEPEHOca MBUIBIBI B MIpeieax 1BeTka Bce Oosee yBennuuBaeTcs. OcoOeHHON
TOYHOCTH JIOCTHTaeT 3TOT TMPOIECC Yy psaa Opxujaed, rae NoUTMHUH (KOMOYKH IBLIBIIBI)
MPWIKMAIOT K TOKPOBAaM HAaCEKOMOI'O CIELUaTbHON HOXKKOW, MPUUYEM PacloiaraloTcs Tak, YTOOBI
TOYHO TOMACTh Ha PBUIBIIE MPU TOCEUICHUH CIEAYIOIETO [IBETKA.

Kpaiianii mpuMep KO3BOJIIOIUU TPEICTABISIOT COOOM IBETKH MHXXHPA U OCOOBIE OCHI CEM.
Agaonidae,onbuisifonre ux. Y WHXHAPA KaK MYKCKHE, TaK M JKCHCKHE COILBETHS PaCIOJIOKCHBI
BHYTpU JIOXKHOTO Iiofa. JKeHCKue couBeTHsl 3al[BEeTalOT paHblle, IJIOA MPH 3TOM HEMHOTO
MPUOTKPBIBACTCS, U B HETO MPOHUKAIOT MPUJIETEBIINE CAMKU OC. 3aTeM CaMKHU TEPSIOT KPBUIbS, a
101 3aKkpbiBaeTcs. [IpoHMKIIME B TJIOM CaMKH HECYT B CIEIHAIBHBIX 'KapMmamikax' Ha Teje
neuTbily. CamMka cHavana 3apakaeT HEKOTOPBIC KEHCKHE I[BETKH C IMOMOIIBIO SHUIIEKIIaa, a 3aTeM
CHEIHAIbHO pachpeliesieT MPUHECEHHYIO €0 MbUIbIY Ha phUIbLA HE 3apa)KEHHBIX >KEHCKHUX
[[BETKOB M, TAKUM 00pa30M, UX ONBUISET. 3apakKCHHBIC IBETKH MPEBPAIIAIOTCS B TaJUIbl, BHYTPU
KOTOPBIX Pa3BUBAIOTCS JUYMHKU OC. CaMIlbl MOSIBJIAIOTCS paHbIlle CAMOK, MPOHHUKAIOT B TajlIbl C
CaMKaMU U OTUIOJIOTBOPSIFOT UX BHYTPH Tajuia. 3aTEM CaMIlbl MPOTPHI3AOT CTCHKH TJI0Ja U YXOJIST.
CaMKM BBIXOJST U3 TaJlJIOB K TOMY BPEMEHH, KOTJa YK€ 3allBeTaloT Mykckue cousetus. [locne
cOopa TBUIBLBI HAa ITHX COLBETUSAX CAaMKH BBUICTAIOT HAPYXKYy 4Yepe3 KPOXOTHBIE OTBEPCTHS,
c/IeTIaHHbIE caMIlaMH, U JIETAIOT B MOMCKAX HOBBIX JIOXKHBIX I1JIOJIOB.

B ycnoBusx, HEOMAarompwsITHBIX JJs JICTAIOIMIMX HACEKOMBIX, CKIIAJBIBAIOTCS JApPYTUE
npucnocobienus. Tak, y konbITHS ASarum europaeujTpacTyiiero o rycTbiM MOKPOBOM Jieca,
[[BETKH OIBUISIFOTCSI MypaBbsIMH. DT [IBETKH HE UMEIOT SIPKOW OKPACKU M TIOYTH HE MMOJHUMAIOTCS
u3-nox secHorr moactuiaku (T.K.opeimuaa, 1979). [Tox mOKpoBOM e TEMHOXBOWHOM Talru
MHOTHE PACTEHUS EPEXO/IAT K CAMOONBUICHUIO WIH BETETATUBHOMY PAa3MHOKCHHIO.

Ouepk 0 KOIBOJIIOIMKM HACEKOMBIX M PAaCTEHUI OYyIEeT HEIMOJIHBIM, €CIM HE YIOMSHYTh O TaK
HA3BIBAEMOU Mupmexogopuu, T.e. 0 TEPEHOCE CEMSH MYPaBBIMHU. Y psiia MPEUMYIIECTBEHHO
JIECHBIX HACCKOMBIX CEMEHa HMEIOT CIelHUalbHbIe Oorarbie MacioM BBIPOCTHI (3J1aHlOCOMBI).
MypaBbu CcOOMpAIOT 3TH CEMEHa, MOENAIT ChEAOOHBIC i HUX BBIPOCTBI, OCTABIIYIOCS K€
OCHOBHYIO 4acTh CEMEHHU BbIOpachIBaioT. [lokazaHo, 4To MypaBbU CIIOCOOHBI MEPEHOCUTH CEMEHa
TaKMX pPACTEHUH, B YHUCIIO KOTOPBIX BXOIAT KOMBITEHB, MPOJECKA, Pl (PHUATOK, Ha HECKOJIBKO
JIECSITKOB METPOB. AHAJOTHYHBIM 00pa3oM MypaBbH PAa3HOCAT CIOPHI HEKOTOPBIX TPOMUYECKUX
MAOPOTHHUKOB.
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