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HOBAS HAXOJKA NYCTALUS LASIOPTERUS (SCHREBER,
1780) HA YPAJIE
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Aunnoranus. B 2019 r. Ha VYpame B AmwuHCKOM p-He YensOuHCckOH 00I.
(54°56'08.4" c.m., 57°17'07.3" B.1.; 54°56'02.3" c.m., 57°16'58.3" B.1.) BuIEepBHIE
BBISIBJICHO HOBOE MECTOOOMTAHHE OZHOI'O M3 CaMBIX PEIKHUX BHUAOB PYKOKPBUIBIX
3anaxnoit [laneapkTuku — ruranTckoil BeuepHusl Nyctalus lasiopterus (Schreber,
1780). B Poccuu Ouonorust u pacripoctpanenue N. lasiopterus N3y4eHbl HEJOCTa-
TOYHO. DTO camasi BOCTOYHasl Touka ooutanust N. lasiopterus B Poccuu. bnmxkaii-
mee MecTo peructpauuu suaa Haxoaurcs B 220 kv k FOIO3 B Meney3oBckom p-He
Pecny6muku Bamikoprocran. Otinosneno 26 ox3. (49 Qad, 1399 u 933 sad) u Bu-
3yanbHO OTMedeHbI 6 ocobel. [To unciaennoctu nokaneHas rpynna N. lasiopterus,
oOHapyxeHHas B UensiOuHckoit o0i., kpynHeiiias B Poccuu. Bo3pactHo-1nios0Bo#
COCTaB OCMOTPEHHBIX XHUBOTHBIX CBUJETEIBCTBYET O BBIBEJCHUHU IMOTOMCTBa N.
lasiopterus na Ypane. [{ns coxpanenus N. lasiopterus HEOOXOIUMO OCYIIECTBISATh
OXpaHy IUPOKOJIUCTBEHHBIX JIECOB, U3y4aTh 3KOJIOTHUIO BUA, TPOBOANUTH ITOMCK HO-
BbIX MECT OOMTaHMs U BHECTH BUJ B peruoHaNbHY0 KpacHylo KHHUTY.

KnioueBblie ciioBa: pyKOKpbLIble, TUTaHTCKas BeuepHuna Nyctalus lasiopterus, rpanu-
1a apeana, Ypai, YensOuHckas 001acThb.

®unancupoBanue. PaboTa BIIIOIHEHA B paMKaxX rOCYJapCTBEHHOTO 3a1a-
Hus 1o mwiaHosol reMe FOYOHIL Munepanoruu u I'eoskonorun YpO PAH
Ne AAAA-A19-119101490003-1.

Jas uutupoBanusi: Cauteko B.11., Cauteko JI.B. HoBast Haxonka Nyctalus lasiopterus
(Schreber, 1780) Ha Ypaste // bron. MOUIIL. Otx. 6uon. 2021. T. 126. Bem. 4. C. 3-9.

ORIGINAL ARTICLE

ANEW FIND OF A NYCTALUS LASIOPTERUS (SCHREBER,
1780) IN THE URALS

Vladimir P. Snit’kol, Larisa V. Snit’ko”

" Biologica department South Ural Federal Scientific Centre of Mineralogy and
Environmental Geology, Ural Branch, Russian Academy of Sciences

Corresponding author: Vladimir P. Snit’ko, snitko@ilmeny.ac.ru

Abstract. In 2019 in the Urals in the Ashinsky district of the Chelyabinsk
region (N 54°56'08.4"", E 57°17'07.3"; N 54°56'02.3", E 57°16'58.3"") for the
first time revealed a new habitat of one of the rarest species of bats of the
Western Palearctic — Giant Noctule Nyctalus lasiopterus (Schreber, 1780). In
Russia, the biology and distribution of N. lasiopterus has not been sufficiently
studied. This is the eastern most habitat of N. lasiopterus in Russia. The nearest
place for registering the species is 220 km to SSW in the Meleuzovsky district of
the Republic of Bashkortostan. 26 individuals (49 Qad, 1399 and 943 sad) were

© Cuutbko B.I1., Cautbko JI.B., 2021



BIOJI. MOCK. O-BA UCIIBITATEJIEN [IPUPOJIBL. OTJI. BUOJI. 2021. T. 126. BBIIL 4. 300JIOT' U
BYUL. MOSK. O-VA ISPYTATELEJ PRIRODY. OTD. BIOL. 2021. T. 126. VYP. 4. ZOOLOGIYA

caught and 6 individuals were are visually considered. By the number of individuals, the
local group N. lasiopterus, discovered in the Chelyabinsk region, the largest in Russia.
Confirmed the fact of the excretion of the offspring N. lasiopterus in the Urals. The local
group N. lasiopterus, which was discovered in the Chelyabinsk region, is the largest in
Russia in number. To preserve N. lasiopterus, it is necessary to protect broad-leaved
forests, study the ecology of the species, search for new habitats and enter the species
in the regional Red Book.

Keywords: Chiroptera, Giant Noctule Nyctalus lasiopterus, area border, Ural,
Chelyabinsk region
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l'uranTckas Beuepuuna Nyctalus lasiopterus
(Schreber, 1780) — onuH U3 caMbIX PEAKHX BHJIOB
netyuyux Mmbimei 3amagnoit [laneapkruku. O6ura-
et B necax CesepHoii Adpuxu, EBpomsl, KaBkaza
n bnmxuero BocToka, Ha Oompmieit yacTu apeana
pacupocTtpaneH crnopaauuno (Dietz et al., 2009;
Alcaldé et al., 2016). B cooTBeTCTBUU ¢ MEXKIYy-
HapOAHO-IIPaBOBBIMU 0053aTEIbCTBAMHU OXPaHSIET-
csa B pamkax bonnckoit (EUROBATS) u bepuckoit
KOHBEHLIMI, BKJIFOYEH B npuitoxkenue [V Jlupekrtu-
BBl EC 1o MecToOOUTaHUAM U BHIAM, a TAKXKE KakK
ysa3BuMblil Bua (Vulnerable A4c; C2a(i)) BHeceH B
Kpacnyto kaury MCOIT (IUCN, 2016).

B Poccum N. lasiopterus siBIsieTCS OIHUM U3
cCaMbIX CJIa0OM3YYEHHBIX BHJOB, BCTPEUACTCS B
JUCTBEHHBIX JiecaX CpeAHEeHl IMOJOCHl U IOre eB-
poneiickoil wactu, Be3ne penok (Kyszskun, 1980;
Crpenkos, Unsun, 1990; Kpyckomn, 2012). Buecen
B Kpacnyto kaury P® (2001) u psin pernoHadbHBIX
KpacHbIX KHHAT B MeCTax OOMTaHUS.

Jannbie o Haxonkax N. lasiopterus MOIydYeHBI
IpPU HCCIEJOBAaHUU PYKOKPBUIBIX B AIIMHCKOM
p-ue Yensbunckoit o6m. Tepputopus, Ha KOTOPOit
OBLTH BBISIBIICHBI N. [asiopterus, OTHOCUTCS K 30HE
IIMPOKOJUCTBEHHBIX JIECOB 3alaJHOT0 CKJIOHA
YpanbCcKuX rop ¢ HU3KOTOPHBIM U CPEIHETOPHBIM
xpebToBO-yBanucTeiM penbedom (Haymosa u np.,
2011). [upokoaucTBeHHBIE Neca NyOOBO-KIEHO-
BO-JIUIIOBO-SICEHEBBIE, ICEHEBO-TYOOBBIE C IIPUME-
cbio Oepe3bl U OCUHBI. BbIsBIEHHBIE MecTOOOUTA-
Hus N. lasiopterus pacnonoxensl B 350-550 m ot
p. Yk (neBsrit nputok p. Cum, 6acceitn Kambl) Ha
BeicoTax 150—-180 M Hanx yp. Mmops.

MaTtepuaj u MeTOABI

OCHOBHOHI METOX HUCCIENOBAHUSA — OTJIOB py-
KOKpBUIBIX. JleTydux Mbpllied OTJIaBIMBAJIM C Ha-

CTYIUIEHHEM CyMepeK M /10 paccBeTa YEeThIPbMs
nmayTHHHBIMHE ceTamu (12 X 4 M ¢ ssaeerd 17 mm),
KOTOpBhIE yCTaHaBIMBAaJIW B MECTax MNPEIIoJio-
KUTEJIbHOTO MPOJIETa HAa OMYIIKE Jieca U MEXIY
nepeBbaMu. CeTH KPEeNUIn K KAIPOHOBBIM IIHY-
paM U c MOMOIIbI0 OJIOKOB, 3aKpEMJICHHBIX Ha
aJIOMUHUEBBIX CTOWKAX, MOJHUMAJIN Ha BBICOTY
7 M (Cautbko, CHutbko, 2012). Jduns npusne-
YEeHUs TPOJETAINIUX PYKOKPBUIBIX OTIOBICH-
HbIX JKMBOTHBIX IepeIepKUBalM B MEIIOUYKax
U3 TKAaHU BOMHM3W MayTHHHBIX ceTell. CHTHAIBI
PYKOKPBIIBIX OTCJIEKHBAIU C MOMOMIIBIO YIIb-
Tpa3BykoBoro jaetexktopa D240 «Pettersson
Electronic AB». B3pocibix nery4uux mepieit (ad)
U CEToNIeTKOB (sad) ompeaensiiu Mo CTENeHU OKO-
CTEHEHHUs 3MU(PHU30B KOCTEH Kpblla — MeTaKapIia-
muit u pamanr (Ctpenkos, 1963). ITocie ocmoTpa,
U3MEpEHHsI, B3BEIIUBAHUS U (HOTOCHEMKH JKHBOT-
HBIX OTITYCKAaJIH. KOOplII/IHaTbI TOYCK OTJIOBA OIIpe-
nensutn HaBuratopom «Garmin GPSmap 76C».

Pe3yabTaThl HCCIeI0BAHUM

B xone mccimenoBaHmWil Kpome IpPyTrUX BHUIOB
PYKOKPBUIBIX OBLIN OTJIOBICHBI U N. lasiopterus
(puc. 1). Hwmxke mnpexactaBieHsl reorpadude-
CKHE KOOPIMHATHI MECT, IZle OBLIN BBISABICHBI N.
lasiopterus, a Take JAaThl U PE3yJbTaThl OTIOBOB.

AmuHCKHH p-H, moc. Yk (54°56'08.4" c.m.,
57°17'07.3" B.n.), pa3pekeHHBIM IyOOBBIM Jec
Ha okpamHe mocenka. 16—-17.VII 2019 ornosie-
Hel 2 9k3. N. lasiopterus (1%ad, 19sad) u Bu3y-
anpHO oTMeueH | »k3. Tam xe (54°56'02.3" c.m.,
57°16'58.3" B.x.), onmymika 1y00BOTO Jeca psJioM ¢
aBTOJlOporoil y Bbe3aa B mocenok. 18—19.VII 2019
otnosnensl 4 9k3. N. lasiopterus (19ad, 19 n 237
sad). Tam xxe 14—15.VIII 2019 otnoBaensr 11 3k3.
N. lasiopterus (29 Qad, 599 n 433 sad) u Busy-
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Puc. 1. Nyctalus lasiopterus (Schreber, 1780) (camery ceronetok) B Uemnsiounckoit oo, 19.VII
2019t

anbHO oTMeYeHHl 3 3k3. Tam xe 15-16.VIII 2019
JUTS OLIEHKU YUCICHHOCTH N. [asiopterus B 1OKab-
HOM Touke 11 TUraHTCKUX BEYEPHUII, MONMaHHBIX
HakaHyHE B KaueCTBE NMPUMAaHKH, MepellepKuBaIu
BO BpeMs OTJIOBA BO3JIE JIOBUUX ceTell. B pe3ynbra-
Te OblIM oTI0BIEHHI eme 9 3k3. (629 u 33 sad)
N. lasiopterus n 1Be 0COOM OTMEUECHBI BU3yaTbHO.

HaOmnroneHus mokaszanu, 4To B HIOJE U aBryCTe
aKTUBHOCTB N. lasiopterus cXoJlHA C aKTUBHOCTBIO
JIPYTHX BHUJIOB PYKOKPBUIBIX W TPOJOJDKACTCS B
TE€UEHUE BCEeU HOUYU. Bce ruranTckue BeUEepHUIIBI
ObutH moiimanbl B iepuoa ¢ 23.30 no 5.00, Bpems
MaccoBBIX 3a1eToB B ceTb — ¢ 2.00 go 4.00. ITomn,
BO3pAacT, MOPPOMETPUUECKHE MTOKA3ATEIIH U Macca
Tea OTJIOBJICHHBIX N. lasiopterus npencTaBICHBI
B Tal0uIe.

B unemom nuarHoctuyeckue mnpusHaku o N.
lasiopterus cOOTBETCTBYIOT MTOKAa3aTeNsIM U XapaK-
TepHbIM I Buaa npusznakam (Dietz, Helversen,
2004; Dietz et al., 2009).

3akJouenue

Taxum obOpazom, B 2019 r. B AmmHCKOM p-HE
YensaOuHckoi 00J1. BIEpBbIE BBIIBICHO HOBOE Me-
croobutanue N. lasiopterus. DTo camas BOCTOYHAs
Touka oOHapykeHHs Buaa B Poccuu. bamxkaiimiee

MecTo peructpauuu Haxogutes B 220 kM k FOFO3
Ha TEPPUTOPUU HalHMOHaJbHOro mapka «bamku-
pusi» B Meney3oBckom p-He Pecnybnuku bamnikop-
toctraH (Cautbko, CHUTEKO, 2020) (puc. 2).

Bcero B UensOunckoit 006y, OBLIIO OTIOBIE-
HO 26 3k3. N. lasiopterus, OTMeUeHbl BU3yalb-
HO 6 oc. CormacHo auTeparypHbsIM naHHbBIM (Ky-
3skuH, 1980; Bramenxko, 2011; CmupHoB, BexHuK,
2014; BacenbkoB u ap., 2016; JlomOpoBckuii u ap.,
2017; Vlaschenko et al., 2010, 2016; Kovalov et
al., 2019), 10 HemaBHEero BpeMeHH camMoil 00IbINON
rpynnoit N. lasiopterus cuutanach Haxonka 04.V
u 05.V 1915 B XapskoBckoii ryoepuun 159 Qad
(Kyssaxun, 1980). Takum o0pa3oMm, BBISIBICHHAS B
2019 r. B UensObunckoit 00J. Ha rpaHulle apeala
nokanbHas rpynma N. lasiopterus B HacTosiee
BpEMsI 10 YHCIEHHOCTH ABISAETCS KpyNHEWIIEH B
Poccun n Ha conpenensHoit Tepputopun CHI.

[To BO3pacTHO-MOJIOBOMY COCTaBy CpEeIH OT-
JOBICHHBIX N. lasiopterus ObUIH TOJBKO B3POCIIbIE
CaMKH C MPU3HAKaMU MOCTIAKTAIlUd U CErOJeTKH
000UX MOJIOB, YTO MOATBEPIKIACT paHEee BhICKA3aH-
Hoe npeanonoxenue (Cuurbko, CHuThHKO, 2020) 0
pa3MHOXXEHUM BUJa Ha Ypale.

HoBble Haxoqku MOATBEpPKIAIOT oOuTanue N.
lasiopterus Ha Ypane, yTOYHSIOT TpaHULBl apea-
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MopgomeTpuueckne nmokasarejau u Macca teia N. lasiopterus, oT/i0BJIeHHBIX B YesisiONHCKOI 00.1.

JlnnHa npenmieydss,
Jlara otoBa ITomn, Macca, MM Jmina Jmuna Pasmax kpbLibeB,
BO3paCT r Tena, MM | XBOCTa, MM MM
paBoe JIeBO€

16-17.VII 2019 Qad 50,23 65,42 65,42 95 70 470
16-17.VII 2019 @Psad 45,21 68,20 68,20 81 62 470
18-19.VII 2019 Qad 54,67 68,25 68,17 91 61 470
18-19.VII 2019 Jsad 42,70 65,71 65,64 93 63 450
18—19.VII 2019 Jd'sad 49,96 67,22 67,24 94 57 470
18-19.VII 2019 @Psad 44,81 68,01 68,35 84 57 470
14-15.VIII 2019 Qad 59,34 68,48 68,20 95 70 478
14-15.VIII 2019 Qad 59,32 69,12 69,22 97 70 485
14-15.VIII 2019 J'sad 44,42 66,00 66,04 90 72 450
14-15.VIII 2019 Jd'sad 54,13 66,74 66,68 97 66 470
14-15.VIII 2019 Jdsad 52,47 68,39 68,46 97 63 478
14-15.VIII 2019 Jd'sad 44,88 66,32 66,40 97 64 467
14-15.VIII 2019 Psad 57,83 68,43 68,69 100 70 479
14-15.VIII 2019 Qsad 54,65 66,74 66,81 98 70 467
14-15.VIII 2019 Psad 53,50 64,82 64,62 96 70 450
14-15.VIII 2019 Qsad 57,00 69,94 69,96 102 70 480
14-15.VIII 2019 Psad 57,43 67,54 67,55 99 70 475
15-16.VIII 2019 Jd'sad 42,64 66,75 66,56 97 63 465
15-16.VIII 2019 Jdsad 44,70 67,26 67,16 97 68 468
15-16.VIII 2019 Jd'sad 48,00 67,65 67,15 93 70 460
15-16.VIII 2019 Psad 50,89 67,02 66,23 99 64 461
15-16.VIII 2019 Qsad 53,40 63,65 64,00 98 68 452
15-16.VIII 2019 @Psad 48,20 68,71 68,75 92 67 480
15-16.VIII 2019 Qsad 51,53 66,99 66,39 83 70 470
15-16.VIII 2019 @Psad 57,95 67,52 67,48 99 72 450
15-16.VIII 2019 Qsad 51,64 66,83 66,80 98 67 468

Jla BUJIa U SBJSIOTCS OCHOBOHW JUIs OyAyIIUX MO- HIMPOKOJIHMCTBEHHBIC Jieca, 3aHUMAThCS TOUCKOM
HUTOPUHTOBBIX HCClieIOBaHUN. [l coxpaHeHHWsI HOBBIX MECT OOMTaHUSs, U3ydaTh SKOJOTHIO BUJA U
TUTaHTCKOM BEYEPHUIIBI HEOOXOAMMO OXpaHSATh BHECTHU €TO B perHOHaNbHYI0 KpacHyro KHUTY.
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Puc. 2. Mecra oouapyxenus Nyctalus lasiopterus ua Ypaie:
Yensbunckas o6n., Amunckuii p-H (/); Pecnybnuka bamkoprocran,
Meney3oBckuii p-H (2)
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K MOP®OJIOTMH Y ®EHOJIOTMYA HABO3HUKA BECEHHEI'O
(TRYPOCOPRIS VERNALIS (LINNAEUS, 1758))
B MOCKOBCKOW OBJIACTH
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AnHoTanusa. HaBO3HNK BeCEHHHMH cuuTascs A0 HEJABHErO BPEMEHU Ha TEPPUTOPHH
Poccun oueHs pekuM U CIOpagMYHO BCTPEYABLIMMCS BUJIOM, TOTOMY OH BKJIFOUEH
BO MHOTHE pernoHajibHble KpacHble KHUTH U TIpeUIoKeH [ 3aHeceHus B KpacHyto
kaury Poccuu. Brepseie B 2018 1., a mo3xke B 2019 r. on Obu1 0OHApykeH B 3HAYU-
TEJILHOM KOJIMYECTBE B OKpeCTHOCTAX aAep. Hemkwu, JloTommHckoro p-Ha, MockoB-
ckoii 00J1. 371ech 3a MoJITopa MOJIEBBIX ce30Ha paboT coOpaHo, B OCHOBHOM B ITOYBEH-
HbI€ JIOBYIIKH Y JJOCHHOTO M KOPOBbETO MoMeTa, 143 3K3. 3Toro BUAa, Cpein KOTOPhIX
orMmeuensl 72 camma u 71 camka. CpemHue pasMepsl CaMIIOB U CaMOK IOYTH HJICH-
TUYHBI, XOTSI CPEIN CaMOK He OOHapy)XeHbl ocoOu MeHee 14 MM W HEMHOTO OOJbIIe
KPYIHBIX 3K3eMITUIIPOB ITHHON 18 MM 1 Ooree. J[Jis caMIioB HaOr0Manach TCHACHIIHS
YMEHBIIEHHSI pa3Mepa K OCEHH, B TO BPeMsI KaK y CaMOK Pa3Mephl K KOHILY C€30Ha He-
CKOJIBKO YBEJIMYUBAIIUCH, IPUYEM JUTsI HEKOTOPBIX IIEPHOIOB yUeTa Pa3HHIA B pa3Mepax
OblUTa cTaTHCTHUYECKU HocToBepHA. IlpuBenensl 24 nBeToBble adeppaulll HABO3HHUKA
BECEHHET0, BBIABICHHBIC HA HallleM Marepuaie u3 okpectHocteld nep. Hemku (Jlaro-
HIMHCKUH p-H MockoBcko# 00:1.). Cpenu coOpaHHBIX HAMH KYKOB JIOMUHHPYIOT OCOOH
SIPKO-METAJIMYECKU-3€IEHOTO I[BETa, a MOCe HUX — C 3€JICHOBATOM MepeHeCITMHKON
1 3€JIeHOBATO-(hMOJIETOBBIMU WII (PHOJIETOBO-3€JICHOBATBIMU HAaIKPBUIBSIMH. YCTaHOB-
JIEHO, YTO amorei J€Ta »yKoB HaOIIOIaeTCsl B Mae—HIOHE, TIOCTIe Yero UX YUCIEHHOCTh
CHIDKAETCS. A B OKTIOpE MOTYT 0OHAPYKUBATHCS JIUIIb SJMHUYHBIE 0COOH.

KaroueBbie cjioBa: )XeCTKOKPBLIbIE, HABO3HUK BeceHHUit (Trypocopris vernalis), MoOp-
¢omnorus u penonorusi, MockoBckas 001acTh

®unancupoBanne. OuHancoBoe olecriedeHUE HCCICIOBAHUN OCYLIECTBISJIOCH W3
CpelCTB HayudHO-HcchenoBarenbekoro npoekra «HW 3oonmormyeckoro myszes MI'Vy»
(mpoext Ne AAAA-A16-116021660077-3) u denepanbHOro OIOIKETa HA BHIIIOJTHEHUE
rocynapctsennoro 3aganus KapHIL[ PAH (Muctutyt neca KapHLI PAH).

Jast mutupoanusi: Huknrckuit H.B., IToneBoii A.B., Biracenko A.C. K mopdomornu
u QeHomornu HaBO3HUKA BeceHHero (Trypocopris vernalis (Linnaeus, 1758)) B Mo-
ckoBckoil oomacta // Bron. MOUII. Ota. 6mon. 2021. T. 126. Beim. 4. C. 10-21.
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Abstract. Trypocopris vernalis (Linnaeus, 1958) was considered a very rare and
sporadically occurring species on the territory of Russia. It was included in many
regional Red Data Books and proposed to be included in the Red Data Book of
Russia. It was for the first time discovered in 2018, and then in 2019 in the vicinity of
the village Nemki (Lotoshinsky district, Moscow region). During the one and half of
field season, 143 specimens of this species (72 males and 71 females) were collected,
mainly with soil traps set near moose and cow dung. The average size of males and
females is almost identical although among females there were no individuals less than
14 mm in length and more individuals larger than 18 mm. The body length noticeably
decreased by autumn in males, while the opposite trend was observed in females. The
difference in size between certain periods was statistically significant. We have identified
in our material and present 24 color aberrations of this species, among which dominate
individuals of bright metallic-green color and individuals with greenish pronotum and
with greenish-purple or purple-greenish elytra. The beetle activity reaches it’s apogee
in May—June and then decreases so that few individuals can be detected in October.

Keywords: Coleoptera (Trypocopris vernalis), morphology and phenology, Moscow
region
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phenology of Spring Dung Beetle (Trypocopris vernalis (Linnaeus, 1758)) in the

Moscow region // Byul. MOIP. Otd. biol. 2021. T. 126. Vyp. 4. S. 10-21.

HaBosnuk Becennuii (Trypocopris vernalis
(Linnaeus, 1758)) — mupoko pacnpocTpaHeHHBIH
B EBpomne BuI, 01HAaKO OH peJOK B BOCTOYHOM ya-
CTH CBOETO apeaina, T.e. Ha Teppuropuu EBponei-
ckoii Poccun. B EBpomnie on u3Becten u3 Anbanuu,
Anpoppsl, ABctpuu, benapycu, bensrun, bonra-
pun, bocanu u l'epueroBunbl, BenuxoOputanum,
Benrpun, I'epmanun, I'penun, Janun, Upnanauu,
Ucnanun, Utanuu, Kocoso, Jlareuwn, JIutsel, JIux-
TeHmTelHa, JlrokcemOypra, CeBepHoit MakeloHUH,
Monnasun, Yepnoropun, Hupepmangos, Hop-
BeruH, llonpumm, Pymbiauu, CepOuun, CroBakuw,
Cnosenun, [IBernuu. llIBeinapuu, Yxpannsl, Oun-
nsaanu, Opannuu, XopBatuu, Yexun, DCTOHWH,
azuarckoil yactu Typuuu (XOTs mOocCieHee yKa3aHue
HY)KJaeTcsi B moATBepkaeHuu). B Poccum mumpoxo
pacnpocTpaHeH, HO peoK, Ha TEPPUTOPUHU E€BPO-
nerickor yactu. Cumraercs, yro Ha KaBka3ze 3TOT
BHJI cMeHseTcst Trypocopris caspius (Motschulsky,
1845) (Catalogue..., 2016). Ha teppuropun Poccun
BkitoueH B Kpacueie kauru Boponexckoii (2018),
Kamyxcxoit (2017), Mockosckoit (2018), Huxero-
poxckoii (2014), Ilensenckoit (2019), Camapckoit
(2019), Cmonenckoii (1997) u Spocnasckoii (2015)
obnacreit, B Kpacuwie kauru PecnyOnuku Mapuit

On (2016), Pecrrybnuku Tarapcran (2016) u Kpac-
Hyto kaury Yysamickoil PecnyOmuxu (2010). U13-
BecTeH Takxke wu3 Kamuununrpazackoit, Kuposckoi
u benropoxackoit obnacreit. B MockoBckol 00611. 10
2018 r. cunTancs o4eHb PEAKUM BHUJIOM U ObLT H3BE-
CTEeH 1o cTapbiM cOopam u3 Kosiomusl u mmoc. Tomu-
nuHo (1914, U. ManeBuy), a Takxe U3 OKPECTHOCTEH
3BEHUTOPO/IA; HAM U3BECTEH 110 KOHKPETHOMY IK3EM-
misipy ¢ atukeTkoil: Hukonuna T'opa, 12.VI.1935, C.
Huxynun; oxp. n. O6nsHumeso, Moxaiickoro p-Ha,
V.1974, B cyXoM JTOCHHOM IOMETE Ha OMYILKE Jieca,
A. Tlocenko (Hukurckuii, 2016). ITozxe (VI 2018)
orMedeH eaguHu4yHo M. HukoHopoBoil B moc. Xop-
noBo Bockpecenckoro p-Ha. Bce ykazaHHbIe BbIlIe
cOOpbl ObUIM TpeACTaBIEHBl EIMHUYHBIMU DK3EM-
IUIIpaMH  JKYKOB, OOIee YUCIIO KOTOPBIX HeE Ipe-
Beimano 10 ocobGeit. OOHapyXeHHE YHHKATHHOM
110 YHMCIICHHOCTH IOIYJSAIMK 3TOT0 BUIa (coOpaHO
143 5K3. 32 ONTOpPA TOJIEBBIX CE30HA) MPOU3OIILIO0
B OKpecTHOCTAX naep. Hemku JloTommHCKOrO p-Ha,
Ha OIyIIKE eIbHUKA, & OTYACTH Ha JIyTOBOM yUYacTKe,
PacCIIOJIOKEHHOM B HEMOCPEICTBEHHON OIM30CTH OT
OITYIIKH.

B Espome, 3amagnee tepputopun Poccum,
Trypocopris vernalis (Linnaeus, 1758) o0br4anHO
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XapakTepusyercs Kak JecHOW BHA. BcTpewaercs
B CMCIIAHHBIX M JIMCTBEHHBIX JIECaX, COCHSKaX.
B ocHOBHOM yka3bpIBaeTCs KakK BHJ, IpPEANOYH-
tatronui cocHsku (Marczak, Mroczynski, 2018),
npudeM Oosiee OOWJIEH Ha BBIPYOKax U B MOJIO-
JbIX HAacaXJICHUAX, KylbTypax cocHbl (Byk, 2011;
Marczak, 2013), omHako €cTh JaHHBIE O TOM, YTO
yamie BcTpedaercs B 3penbix jecax (Pyuun, Ero-
poB, 2017) ¢ oOunMeM KOMBITHBIX )KUBOTHBIX, TO-
MET KOTOPBIX HEOOXOIUM JUIsl )KM3HEHHOTO LKA
xyka (Marczak, 2013). B Ilonbiie HaBO3HUKA CUHU-
TaOT cyry0o JIeCHBIM OOWTAaTeNIeM, YHUCICHHOCTh
KOTOPOTO MECTaMH O4YeHb BBICOKA M JOCTHTAET, IO
MarepuanaM cOOpOB, ThICSY DK3EMILISIPOB. Pa3Bu-
THE BUJA MPOMUCXOAMT 3a CUET HaBo3a (XOTA M HE
TOJBKO, CM. HW)X€) MPEHMYIIECTBEHHO JHKUX KO-
MBITHBIX, PEKE KPYIMHOTO POraTroro CKOTa M HEKO-
TOPBIX APYTHX XUBOTHBIX, YKa3aH JUIS 3a4bEro
nomMerTa, a B berapycu, mo TM4HOMY COOOIIEHUIO
C.B. Canyka, 0OTMEUEH Ha BOJYBUX IKCKPEMEHTAX
u (parmMeHTax majganu XuBOTHBIX. B Ilonbie ero
CIeLMaJIbHO JIOBUJIM Ha TPynbl cBUHEH (Jarmusz,
Bajerlein, 2015). XKyku poroT HOpkHu (a TOYHee,
TyHHEJIM) B IIOYBE, Ky/la 3aHOCAT HaBO3 U 3arHUBa-
IOII[E PACTUTENbHBIC MaTeprallbl, Yalle U3 JeCHOM
MOJICTUJIKH, U OTKJIQJIBIBAIOT Ty SiIa, a IUYUHKH
IUTAIOTCA U Pa3BUBAIOTCA 3a CUET ITOro cybcrpa-
Ta. JIET )KyKOB B pa3HBIX yCIOBHSAX U IO JaHHBIM
Pa3HBIX aBTOPOB MPOMCXOJUT C BECHBI U JI0 TEPBOI
IIOJIOBUHBI JIeTa, HanpuMmep, B MopIOBCKOM 3armo-
BenHuke (Py4uun, Eropos 2017) unu B [lonpme nét
MPOUCXOAHUT B Pa3HbIC JCTHUE MECSIbI WIH JaxKe
B ceHTsa0pe (Byk, 2011; Marczak, 2013; Marczak,
Mroczynski, 2018), a B CioBeHuu amorei jéta ot-
MeueH 115 urong (Vrezec et al., 2005). IIpogonxu-
TEJIBbHOCTh IIMKJIA Pa3BUTHS KyKa COCTaBIsAET OKO-
JIO TOAa W €CTh MHEHHWE, YTO JUYMHKH 3UMYIOT B
OCHOBHOM B TIOYBE.

MaTtepuaJj u MeTOIHKA UCCaeI0BAHMIT

Pabora mo m3yuyeHuro BHepBbie 0OHAPYKEHHON
Ha TeppuTopur MOCKOBCKOH 00J. (BO3MOXKHO, U B
Poccun) kpynHO# MOmynsnuy HaBO3HNKA BECEHHE-
ro mpoBoauIach B okpectHoctu aep. Hemku Jloto-
IIMHCKOTO p-Ha cpasy mocie oOHapyKeHUs KyKOB,
a rounee ¢ 7.VII mo 13.X 2018 u ¢ 20.IV no 12.X
2019. K coxanenuto, nepBbIil 3Tal NPOBEJEH C He-
IIOJIHBIM IIOJIEBBIM CE30HOM, I103TOMY €ro JaHHbIE
B YacThb aHaJlM3UPYEMBIX IIOKa3zareyied He OblIn
BKJIIOUEHBI. [Ipu mpoBeeHUN HaMU UCCIIEIOBaHUS
JUIsL TIpuBNIeueHust Trypocopris vernalis UCTonb30Ba-
T KOPOBUH M JIOCHHBIA TIOMET, TTOCIEIHUI 00manan
OoNbIIeH MPUBIEKATEIBHOCTBIO ISl KYKOB. Kydku

HaBo3a (OOBIYHO TPH) OOCTABISUIMCH ITOYBEHHBIMHU
noBymkamu (JioByiku bapOepa), B kKauecTBe KOTOPbIX
UCTIOIb30BAJIM MPO3paYHbIe CTAKAHYUKU OIHOPA30BO-
IO MOJIb30BaHMs ¢ pacTBopoM 2—3%-ro GopmanuHa
(Bcero omHOpa3oBo cTaBwiock 15-17 mir.). Yuer
OPUJIETEBUIMX Ha IMPUMAHKU >KYKOB IPOBOIMIN
NPUMEPHO OJMH pa3 B Mecsl (TOYHEE 3TU JaHHbIE
Mo JaraMm TpuBeacHBl B pasuene «DeHomorus»).
JlBe KyuykM M3 HaBO3a IOMENIAJIN Ha OTKPBHITOM
OITYIIEYHOM YYacTKe, a OJHY — IOJ OJIOTOM OJIH-
KaWIIMX K Oomymike aepeBbeB. JKyKu mpuieTanu,
KaK MPaBUJIO, TOJIBKO HA OTKPBIThIE YUYAaCTKH OIYIII-
KH, HO TIOJ] HABO30M XOJOB HeE Jejanu. B okoHHBIE
JOBYIIKH, YacThb M3 KOTOPBIX pacliojaranach I0-
OJIM30CTH OT HAaBO3a, KYKHU IOMA Al OYEHb PEIKO.
3a montopa rosa HabIIONEHNH B HUX OBLIO COOpaHo
Bcero 2 3k3. OgHaKo OHM OTMEYEHHI B MOYBEHHOU
JIOBYIIIKE y MTHS C COKOM CBEKeCpyOJIIeHHOU Oepesbl,
Ha KOTOPOH CTOsIa M OKOHHAS JIOBYIIKA, HO O€3 1Mo-
MaBIINX B HEE KYKOB.

OnucaHue 0CHOBHOTO MecTa cOopa

OcHoBHOE MecTO cOopa KYKOB — JiecHas
ONYIIKAa U CONpEJEeNIbHbIC C HEeH JIECHbIE ydacT-
KU B OKpecTHOCTAX nep. Hemkm JloTommuHCKOTO
p-Ha (N 56.425277, E 35.672982), JloTommHcKoO-
Tanmomckuit reoborannueckuit okpyr (Iletpos,
1968). IlouBsl Ha mecyaHoit ocHoBe. OUEBHUIHO,
Ha 0oJiee CyXHX IECUYaHBIX Tpsaax, 3aHUMAaIOIINX
OCHOBHYIO IUIOLIaAb MecTa cbopa, MpeacTaBICHBI
npeoOpa3oBaHWeM KOMOWHAIIMW W3 TUIIOB JIEPHOBO-
MOJ30JIbI ¥ HEYETKO JTHArHOCTUPYEMBIX JE€PHOBO-
MOJ30JUCTHIX TUIOB. VX ecTecTBEHHbIE Bapualluu
BCTPEYAIOTCS T10J] CTAPOBO3PACTHBIMH E€IbHUKAMHU
Ha rpaHuIe Mecta coopa. [IpeacraBieHbl MOATHITBI
TUIINYHBIC U TJIeeBaThIC.

Ha otkppiTOM ydacTke — OmymKke Jjeca, Te
packiagpiBajicsi TIOMET M CTaBWIKCh JIOBYIIKH,
Ha Kpaio OJIu3 TPOIbl OTMEYEHBl E€IUHUYHO CO-
BCEM MOJOIOW TOAPOCT €I M OCHHA, a TaKxKe
MalinHa OOBbIKHOBeHHasi (Rubus idaeus), Teicsde-
JUCTHUK OOBIKHOBEHHBIU (Achillea millefolium),
nuxMa oObikHOBeHHast (Tanacetum  vulgare),
nauaeim  maiickuit  (Convallaria majalis), nyn-
HUK JiecHOU (Angelica sylvestris), MapbsSHHUK
nyopasHelil  (Melampyrum nemorosum), CcHUBEL
nyroBo#t (Succisa pratensis), BaH-4ail y3KOJIMCT-
Heiit (Chamaenerion angustifolium), opisix OOBIK-
HOBeHHBINH (Pteridium aquilinum), Oyapa 1IO-
mweBunnas (Glechoma hederacea), KyKyIIKUH
néu (Polytrichum commune), KIagOHHS OJICHBS
(Cladonia rangiferina), xnanoHusi KPbIHOYKOBH/I-
Has (Cladonia pyxidata).
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Jlec, pacmonoKeHHBI BOKPYT ONYIIKH, MpPEA-
CTaBIsACT COOOW €JIBHUK, B 1-H sIpyc KOTOpPOTO
BXOJIUT B KayecTBE JOMHUHaHTa Oepes3a MOBHCIAS
(Betula pubescens), 6onee penkas COCHa OOBIK-
HoBeHHas (Pinus sylvestris) m ocuna (Populus
tremula), B MOAPOCTE €AMHUYHO OTMEYCHBI JIUIIA
menkosuctHass (7ilia cordata) m coBcem pen-
ko ay06 uepemuateiii (Quercus robur). B mon-
JeCKe TMpOoM3pacTajd JIeHMHA OOBIKHOBEHHAs
(Corylus avellana), OGepeckner OOpoaaBUaTHII
(Euonymus verrucosus) (00a o4eHb pPEIKO), Ma-
nuHa oObikHOBeHHas (Rubus idaeus), uHOTHA
psbuna oObikHOBeHHas (Sorbus aucuparia), 4e-
pemyxa oOvikHOBeHHas (Padus avium). Tpass-
HO-KYCTapHUUYKOBBIH sIpyC BKJIOUAl YEPHHUKY
oObikHOBeHHYIO (Vaccinium myrtillus), kocTs-
HUKY KameHHucTywo (Rubus saxatilis), OpyCHHUKY
oObikHOBeHHYIO (Vaccinium vitis-idaea), xucnu-
ny obosikHOBeHHYW (Oxalis acetosella), maxydky
oowikHOBeHHYI0 (Clinopodium vulgare), HuBS-
HUK OOBIKHOBEHHBIN (Leucanthemum vulgare),
kyneny aymuctyio (Polygonatum odoratum),
kpanuBy JaByaomHyto (Urtica dioica), nannmbim
maiickuii (Convallaria majalis), MailHUK ABY-
nucTtHbId (Maianthemum bifolium), BopoHUH a3
yeThIpexXTucTHeil (Paris quadrifolia), mapbsH-
HUK nyOpaBublii (Melampyrum nemorosum), op-
JISK OOBIKHOBEeHHBIH (Pteridium aquilinum), 3eM-
JSIHUKY OOBIKHOBEHHYIO (Fragaria vesca), 0COKy
Bosnocuctyw (Carex pilosa), IIUTOBHUK MYKCKOH
(Dryopteris  filix-mas), Oyapy ILTIOMEBUIHYIO
(Glechoma hederacea), KomnbITEHb EBPOTCHCKUIA
(Asarum europaeum), munenuc creHHoi (Mycelis
muralis), BepOCHHUK OOBIKHOBEHHBINH (Lysimachia
vulgaris). beiny oTMeueHbl MXH: carnym ayOpaBHBIN
(Sphagnum nemoreum), charHym MareijJaHCKUM,
unu cpenuuit (Sphagnum magellanicum), runo-
komMuyM Onectsmuii (Hylocomium splendens), xy-
kymkuH n€H (Polytrichum commune), miarnoxuia
nopemnoBuaHas (Plagiochila porelloides), mnnes-
pounym Ulpebepa (Pleurozium schreberi), a Takxe
JIMIIAWHUKW: TapMenus Ooposnuaras (Parmelia
sulcata), xnagouus onenbs (Cladonia rangiferina),
knanoHust kperHoukoBuaHas (Cladonia pyxidata),
anmexrtopusi OnemaHo-oxpsiHas (Alectoria ochro-
leuca), sBepuusi cnmuBoBas (Evernia prunastri),
KCaHTOpHs MHOrorionHas (Xanthoria polycarpa),
runoruMuus B3nyras (Hypogymnia physodes).

Craructudeckasi oopadorka

B nacrosmeit pabore npu o0paboTrke mMarepu-
aJIOB JUUIS MOATBEPKACHUS Pa3IMUMi MEXKIY BBI-
OOpKaMH HCIOJIB30BAIM JTUCHEPCUOHHBIM aHa-

nu3 (kputepun Pumepa, Manna—Yurtuan). [lpu
aHalu3€e pacHpeacseHus MO LBETOBBIM (opmMam
npuMeHsiin kpurepuit Koanmoroposa—CMupHOBa,
a MpH aHaliu3e CEe30HHOW NMHAMHUKHU — Hemapame-
Tpuueckywo koppensnuio Ilupcona. Bce pacue-
ThI BeITONHSIIN B mporpamme PAST Bepcum 4.02
(Hammer et al., 2001).

Pesyabrarsl

Mopgonozusn
HaBo3uuk Becennuii (Trypocopris vernalis
(Linnaeus, 1758)) oTHOcHTCS K CEMEHCTBY

Geotrupidae u BcTpeuyaeTcs dYaiie B COOOIISCTBE
c ApyruM Oosiee OOBIYHBIM Yy HAc TpeACTaBHUTE-
JeM OTOTO CeMelcTBa — HABO3HHKOM JIECHBIM
(Anoplotrupes stercorosus (Scriba, 1791)), xoto-
pBId B yCIOBUsX cpeaHell nosockl Poccum sBis-
eTcsa oOpryHeHmuM BuaoM. OH, KaK M HaBO3HHK
BECEHHHH, CMOCOOEH YTHIM3UPOBATh pasiararo-
IIUecs pacTUTENbHBIE OCTATKH B Jiecax, IJie Moao0-
HO HAaBO3HHMKY BECEHHEMY pOET HODKHU, a TOUHEE,
JieJaeT XOJIbl B MOYBE, B KOTOPBIX Pa3BUBACTCS €0
JnunHKa. HaBO3HHUK BECEHHUU CYIIECTBEHHO OTJIH-
9aeTcs OT HaBO3HHKA JIECHOTO HE TIOJHOCTHIO OKaH-
TOBaHHBIM OCHOBaHHEM TEPEIHECTUHKH U c1abo 00-
pPO3IUaTBIMU WIIM TIOYTH TIAJIKUMH HAJAKPBUIBSIMHU, a
TaK)Ke pa3IBOCHHBIM 3yOIIOM Ha BEpIIMHE MEPETHUX
rojieHei caMioB (y caMoOK 000MX BHJIIOB 3TOT 3y0ell
npocToif). J{nmnHa Tena HaBO3HHUKA BECEHHETO IO JK-
3eMIuIsipaM, coOpanHbIM B MOCKOBCKOH 00J1., Bapbu-
pyet ot 12 (kak mpaBuiio, He MmeHee 14) qo moutu 20
MM. Ha ocHOBaHMU MaTepuaioB, COOpaHHBIX HAMU B
okpecTHOcTAX Aep. Hemku JlorommHCckoro p-Ha, Mo
JUIMHE Teja CaMIlbl M1 CAMKH JOCTOBEPHO HE pasiiv-
yatorcst (kputepuit Gumepa F = 1,276; P = 0,26),
OJTHAKO CPEIu CaMOK HEeT oco0Oell pa3MepoM MeHee
14 MM, HeMHOTO OOIbIIE KPYIHBIX 0CcO0eH MIMHOMN
18 MM u Gonee (puc. 1).

Ha ocHoBanuM aHanmm3a pacrpeaeseHns CaMIOB
U CaMOK IO pa3MepaM Ha MPOTSKEHUHU IOJIEBOTO
Ce30Ha MOXHO OTMETHUTB, YTO pa3Mephbl CaMIlOB K
OCEHH HECKOJBKO YMEHBIIAIOTCS, a pa3Mephl CAMOK
Hao00pOT yBeJMUIUBarOTCA (puc. 2). Y caMIioB pas-
YU B pa3Mepax JOCTOBEPHBI MEXIy MEPHOJaMHU
Mali—HIOHb W HUIONb—CEHTSIO0ph (KpuTepuii Mana—
Yutau U = 142,5; P = 0,035). Y caMok pa3mepsl
B ampesie—Mae JOCTOBEPHO MEHbBIIEC Pa3MEepoOB B
nrone—wntone (U = 7,5; P = 0,041) u urone—ceHTs-
ope (U=21,5; P=10,041).

[To okpacoyHbIM TpHU3HAKAM OCOOHM 3TOTO
BUJa pa3JeieHbl HaMu Ha 24 mBeTOoBHIe abep-
pauuu (Tabnuna), cpeand KOTOPBIX JOMUHUPYIOT
SIPKO-METaJTNYECKH-3€JI€HbIe 0COOUM M DK3EMILIsI-
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Iepeyens uBeToBBIX adeppaumii Trypocopris vernalis

Homep BapuanTs! 11BeTOBBIX abepparuii

1 SIPKO-METaJNINYE CKU-3€TICHBIN

2 3€JICHOBATHIN

3 TepeTHECITHKA 3eJICHas MM 3eJICHOBATO-CUHEBATAs!, HaIKPbLIbst (PUOJICTOBBIE

4 TepeHECITHHKA 3eJICHOBATasl, HAIKPBUTBS 3€JIEHOBATO-(DHOJICTOBBIC FITH
(hroneToBO-3eIeHOBATEIC

5 nepeHeCHKA YepHOBaTasl, HaJKPbLIbs YePHO-3€JICHOBATO-(DHOIETOBBIC HITH
(uroseToBO-3€JICHOBAThIC

6 TepeHeCITNHKA U HaIKPBUTbS 3€JICHOBATO-(HOIECTOBEIC W (PHOIETOBO-

3eJICHOBATHIC

7 MepeAHECITNHKA U HAIKPbUIbs YePHO-3eJICHOBAThIEC MIIN 3€JIEHOBATO-UYEPHOBATHIC

3 TIepeAHECITHHKA 3eJICHOBATAs!, HAAKPBLTBS YSPHOBATO-CHHUE CO CITa0BIM
(hroIEeTOBBIM OTOJIECKOM

9 NepeTHECITUHKA M HaIKPbLIbsl (DHOJIETOBO-YEPHOBATHIE

10 TepeTHECITNHKA METAIUTNYECKU-3€IICHas], HaIKPBIIbsI 3€JIEHOBATO-UepHbIE

11 TIepeaHECITHHKA OPOH30BO-3€JICHOBATAS, HAJAKPBUIbS 3eJICHOBAaTO-IePHBIC

12 nepeIHeCIIMHKa YepHast WM YepHOBaTas, HaAKPbUIbsl (PHOJIETOBbIC

13 MepeHeCITNHKA YepHOBaTast, HAIKPBUIbS 3€JICHOBATHIC

14 NEPEIHECIIMHKA U HaJJKPbLIbsl YEPHOBATHIE

15 TIepeTHECITHKA YePHOBATO-3€JICHOBATAasl, HAJAKPBUIbSI YepHOBATHIC

16 TepeHeCITHHKA YepHOBaTast, HaIKPBUIbS YEPHOBATO-3€JICHOBATHIC

17 MepeIHEeCITMHKA 3eJICHOBATasl, HaAKPhIIbs YepHOBATHIC

18 TIepeAHECITHHKA OPOH30BO-3€JICHOBATAS, HAJAKPBUIBS 0oJiee SPKO-3eIICHEIC

19 MePEHECITUHKA OPOH30Basi, HAJAKPBLIbS (PHOJICTOBBIC

20 TIepeTHECITHHKA YePHOBATasl, C 3€JICHBIM U (PHOJICTOBBIM OJIECKOM Ha JINCKE,

Ha/IKPBUIbS] TEMHO-(DHOJICTOBBIE

71 MepeHECITIHKA YePHOBATO-3€JICHOBATAS, HAAKPBUIBS 3€JICHOBATHIE MECTAMH C
(hHroIeTOBBIM OTONIECKOM

22 riepeTHEeCITMHKA YepHO-O0pOH30Bast, HA/IKPBUIBS 3€JIEHOBATO-(DHOJICTOBBIE

23 TIepeHeCITHHKA YepHOBATO-3eJICHAs, HAIKPBLUTbs YePHO-(PHOIECTOBBIE

24 TIepeTHECITUHKA 3eJIeHas!, HaJIKPbUTbsi YePHOBATHIEC CO CIa0bIM 3€JI€HOBATHIM H
(h1OJIETOBBIM OTOJICCKOM
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Puc. 1. Pacnpenenenue camios (/) u camok (2) o pazmepam
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Puc. 2. MI3meHeHne pa3mMepoB CaMIIOB U CaMOK B TeueHHUe ce30Ha: | — ampenb—mai, 2 — maii—
HIOHb, 3 — HIOHb—HIOJIb, 4 — HIOJIb—CEHTSIOPb, 5 — CeHTAOPb—OKTAOpH (HanHble 2018 1 2019 rr,
6e3 yuera npomyIeHHoro rnpu coopax nepuona 22.VI-12.X 2019)

PBI C 3€JI€HOBATON MEpPEIHECIUHKON U 3€JIeHOBa- W HEKOTOpbIE U3 HUX MpPEACTaBIeHH Ha (oTorpa-
TO-(hHOoNeTOBBIMH HIIH (prosIeTOBO-3emeHOBaTIME  (usax (puc. 4). Cinenyer, 0OJJHaKO, OTMETUTh, YTO
HaJIKpbUIbsiMU. [Ipuuem, oba BapuaHTa OKpAacKM IBETOBbIC abeppalyy BbIACISAINCH HAMU B OCHOB-
JOMUHUPYIOT y o0oux monoB (puc. 3). CIUCOK HOM IO OKpacke IHCKa MepeaHeCHHHKH (Kpome
3THX IBETOBBIX abeppauuil mpuBeneH B TabIHUIle OCBETICHHBIX OOKOB, KOTOPBIE Yy 0coOed TeMHOMU
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Puc. 3. YacToTHOE pacmpernieneHie BapuaHTOB OKPacKH y caMIioB (/) u caMok (2)

Trypocopris vernalis

Puc. 4. HexkoTopsie BapuaHTHI IBETOBBIX abeppanuit I1rypocopris vernalis (1 — spKo-MeTalIndeCcKU-3eIe-

HBIH; 2 — MepeHEeCTIMHKA 3€JeHas MJIM 3eJIEHOBATO-CHHEBATas, HAAKPBIIbs (PUOJIETOBBIC; 3 — MEpeIHECITNHKA

3eJeHOBaTasi, HAAKPBUIbS YEpHOBATHIE; 4 — MepelHEeCIMHKAa M HAAKPBUIbS YEpHOBATHIE; 5 — MepeIHEeCIUHKA

YepHOBaTasl, C 3€JICHBIM M (PUOJICTOBBIM OJIECKOM Ha JAMCKE, HAAKPBIIbS TEMHO-(QHOJIETOBBIE; 6 — 3€JEHOBATHIII;

7 — nepenHECIMHKA YepHasi MM YepHOBATas, HAAKPBUILS (HOJIETOBBIC; 8 — MepeJHECIINHKA YepHOBaTas, HaJl-
KPBIIBA 3€JICHOBATHIC)
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Puc. 5. HactoTHOe pacmpeneneHie BapuaHTOB OKpacku Irypocopris vernalis o mepuomam cbopa: 1 — ampens—
Maii, 2 — Mali—HIOHb, 3 — HIOHb—HIOJIb, 4 — HIOJIb—CEHTIOPb, 5 — CeHTIOpb—OKTI0ph (Hanubie 2018 1 2019 rr. 6e3
yuera nepuona 22.VI-12.X.2019)
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Puc. 6. Ce3onHas quHamuka camioB (/) u camok (2) Trypocopris vernalis: 1 — anpenb—mai, 2 — Mali—HIOHB,
3 — WIOHBb—HUIONB, 4 — HIONb—CEHTAOPH, 5 — CeHTIOpr—OKTAOPE (1Mo maHHEIM 2019 T., 6e3 ydeTa mepmona
22.VI-12.X.2019)

OKpacKu, KakK IMpaBHJIO, 3€JICHOBAThIE MU 3elle-
HOBaTO-(HOJETOBBIC) U MOBEPXHOCTH HAJIKPBIIUN
(KpoMe OCBETIICHHOTO KPaeBOTO KaHTa).

[Mpu aHanmm3e BCeX MOJYYCHHBIX JaHHBIX IO
uBeram (puc. 3) 3aMETHBI TMOJOBbIE Pa3IUYUS 10
okpackaMm. Takue mBeTOBBIE abeppalny, KakK 3ele-
HOBaTas, MepeJHECIMHKAa YepHOBaTas U HaJKphI-

Jbsl 3€JIEHOBAaThIe, NMepelHECNUHKA YepHoBaTas M
HAJKpbUIbsl UYEPHOBATO-3€JIEHOBATbhIE, IE€peaHe-
CHMHKAa W HAJKPBUIbS 3EJICHOBATO-(PHOJIETOBBIC
uu GUOJIETOBO-3€1€HOBATHIE, IPeo0IIaiain y caM-
HOB. BapuaHThl OKpacKu C 3€J€HOU UJIU 3€JE€HOBa-
TO-CHHEBATON MEPEAHECIUHKOW M (PUOJIETOBBIMH
HaJKpBUIbSIMHU, & TAaKK€ C UYEpPHO-3€JIEHOBATHIMU
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WM 3€JI€HOBATO-YePHOBATHIMH TMEPEeIHECITHHKON
U HaJKPBUIBSIMH 4Yallle BCTPEYAJINCh y CaMOK.
OnHako 3T pasnuuusi TPeOYIOT MOATBEPKIE-
HHS, TaK KaK OHU CTAaTUCTUYECKHA HEOCTOBEPHBI
(xputepuit Konmoroposa—Cmupnosa D = 0,0659;
P =0,996).

YacTtoTHOE pacrpenesieHue IMBETOB IO MEPHOAaM
cOopa (puc. 5) TO3BOJISET BBIJCIUTD CICAYIOIINE Ba-
pPHAHTBI OKPAaCKH: PaHHEJICTHUH — TepeaHeclnHKa
3elIeHOBaTas, a HAJIKPbUIbs YEpHOBATHIC, OOJee Be-
CEHHUU — TIEPEIHECITMHKA YePHOBATAsI, & HAIKPHLUIbS
3€JICHOBAThIe M MO3HEICTHUN — 3€JIeHOBaThIA. JIjst
OCCHHEW OKpPAaCKM XapaKTepHBI TEpPEIHECTUHKA U
HaJIKPBUIbsl (PUOJICTOBO-UEPHOBATHIC, a TAKKE TIepe/l-
HECITMHKA YepHOBATas ¥ HAJKPBUIbsI YepHOBATO-3¢€I1e-
HOBAThIE, OJTHAKO CIUIIIKOM Majo 0coleit cobpaHo ¢

TaKOM OKpacKoil M OHAa HETOCTOBEpPHA KaK OTIMYH-
TEJNbHBIN MPU3HAK.

Denonozusn

HabOnronenus 3a AUHAMUKOW JiéTa KYKOB, T.C.
BbIEM MaTepualia U3 JOBYIIEK, MPOBOAINCHL HAMHU
B 2018 r. 7.VII-12.VIII; 12.VIII-15.IX; 15.I1X-
13.X;820191.20.1V-18.V; 18.V-22.VI; 22.VI-20.
VII; 20.VII-7.1X; 7.1X-12.X. [Ige mpomnyiieHHbIe
MpU ydeTax MOYBCHHBIC JIOBYIIKH JATHPOBAJINCH
22.VI-12.X 2019. YcTaHOBJIIE€HO, YTO YHMCICHHOCTD
CaMIIOB M CAMOK MEHSETCSl IPUMEPHO OJIMHAKOBO B
TeyeHue ce3oHa (koddduunent xoppensuuu Ilup-
coHna: Rs = 1; P=0,016), anoreii 1€ta HabM00a€eT-
csl B Mae—MIOHE, a 3aTeM MIPOUCXOJIUT MOCTETICHHBIH
cran (puc. 6).

CIIMCOK JIUTEPATYPbI

Kpacnas kaura Boponexckoit oonactu. T. 2. JKuoTHbie
/ OtB. pex. C.O. Herpo6os. Boponex, 2018. 448 c.
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YK 58.009:582.751.76

3KOJIOTUS U CTPYKTYPA IEHOIONYJISITAN
ZYGOPHYLLUM PINNATUM CHAM. (ZYGOPHYLLACEAE)
B IPEAYPAJIBE U 3AITA/THOM KA3AXCTAHE

1 " 2

Anb¢pusa Haypanesna Mycraduna', Jlapuca MuxaiijjoBHa AdOpamona’,
. 3 4

Spocaa Muxaiijiopuu I'onoBanos”, OJibra Asnexkcanaposia Kapumona

12,34 . .
=7 FOKHO- YpanbCKuil 00TaHUYECKHIA cal-MHCTUTYT Y GUMCKOTO (esiepaibHOro

uccnenoparenbckoro neHTpa PAH, . Ya, Poccus

ABTOp, 0TBeTCTBEHHBIIT 32 nepenucky: Anbdus Haydanesna Mycraduna,
alfverta@mail.ru

AnHoTanmA. IIpencraBieHsl pe3yibTaThl M3YyYEHHS JKOJOTHH, (DUTOIEHOTHYECKOM
MPUYPOYEHHOCTH U OHTOTEHETUYECKOW CTPYKTYphI 16 1eHOnmonysuii peaKoro Buaa
Zygophyllum pinnatum Cham. B nByx pernonax Poccwuiickoit ®eneparun (IIpexypanse
Pecnryonmmkn bamkoproctan u OpeHOyprckas o0i.) U ceBepo-3ananHoMm KazaxcraHe
(ITomypanbckoe mmnaro, AkTroOMHCKas 001.). Bua BcTpewaercs B pa3HBIX BapHaHTaX
netpouTHbIX cooduiects. [IpeobnanaromyumMy THIIAMH PaCTUTEIBHOCTH B CEBEPHOM
YacTH TPaJUeHTa SBISIOTCS TPeOCHYATOKUTHIKOBBIC, I0’KHEE — COJISTHKOBHIHOTIOJIBIH-
HBIE, COJITHKOBHIHOIOJIBIHHO-€KOBHUKOBBIE Kajiblie(puTHbIE cooduiectBa. Hanbomb-
1ee pa3HooOpasue (PUTOLIEHO30B ¢ ydacThueM Z. pinnatum orMedeHo B OpeHOyprekoit
00J1., 9TO CBSI3aHO CO 3HAYUTEILHON reTepOreHHOCThIO cyOcTpaToB. O0IIas MIOTHOCTD
WCCIIEZIOBAaHHBIX IEHOMOMYIAINI BapbupyeT or 2,2 no 14,8 9K3./M, s peKxTuBHas
IUIOTHOCTH cocrasiser 2,0-5,3 IK3./M°. YcpemHeHHBI OHTOTCHETHYECKIH CIIEKTP TICH-
TPUPOBAHHBIH, C IOMUHHUPOBAHHEM CPETHEBO3PACTHBIX 0co0el. OIeHKa BO3PaCTHOCTH
1 3¢ (EeKTUBHOCTH MO3BOJIMIIA YCTAHOBUTH, YTO IIEHOTIOMYIAINN BaphbUPYIOT OT MOJIO-
IIBIX 70 cTaperonux (Hambomblnee pasHooOpasue B HeHonomysusx OpeHOyprekoi
0011.). HecMoTpst Ha TO, 9TO 10 OOJBIIEH YaCTH MCCIEIOBAHHbIC IIEHOTIONYIIAINN He
obecrieueHbl MepaMu OXPaHbI, TOMYASIH Zygophyllum pinnatum HaXoAsTCS B YIOB-
JIETBOPUTEIHLHOM COCTOSTHHH.

KuroueBsbie ciioBa: Zygophyllum pinnatum Cham., Pecrryomuka bamkoprocrtan, Open-
Oyprckast obmacth, Pecriyonuka Kasaxcran, peikuii BU, OHTOT@HETHYECKast CTPYKTypa

®dunancupoBaHue. Pabora BBIMONHEHAa B paMKax TOCYIAapPCTBEHHOIO 3aJaHMs
IOYBCU YOUILL PAH no teme AAAA-A18-118011990151-7.

s uurupoBanmsi: Mycrapuna A.H., A6pamosa JIL.M., TonoBanos S.M., Kapu-
MoBa O.A. DKOJIOTHS U CTPYKTypa UeHonomyasiuit Zygophyllum pinnatum Cham.
(Zygophyllaceae) B [lpenypanbe u 3anagaom Kaszaxcraune // bronx. MOUIL. Otx. Guon.
2021. T. 126. Bem. 4. C. 21-35.

© Mycraduna A.H., Abpamosa JI.M., ['onoBanos S1.M., Kapumosa O.A., 2021
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ORIGINAL ARTICLE

ECOLOGY AND STRUCTURE OF CENOPOPULATIONS
OF ZYGOPHYLLUM PINNATUM CHAM. (ZYGOPHYLLACEAE)
IN THE CIS-URALS AND WESTERN KAZAKHSTAN

Alfiya N. Mustaﬁnal, Larisa M. Abramovaz, Yaroslav M. Golovanov3,
Olga A. Karimova®

1234 South-Ural Botanical Garden-Institute of Ufa Federal Scientific Centre of Russian

Academy of Sciences, Laboratory of Wild-growing Flora and Introduction of Herb
Plants, Republic of Bashkortostan, Ufa, Russia

Corresponding author: Alfiya N. Mustafina, alfverta@mail.ru

Abstract. The ecological and phytocoenotic results as well as ontogenetic structure of
16 cenopopulations of the rare species Zygophyllum pinnatum Cham. in two regions
of the Russian Federation (Cis-Urals of the Bashkortostan Republic and the Orenburg
region) and northwestern Kazakhstan (Sub-Ural plateau, Aktobe region) are presented.
The species is found in various types of pterophytic communities. The predominant
types of vegetation in the northern part of the gradient are steppes with a dominant
Agropyron pectinatum, to the south — calcephytic communities with a dominant and
co-dominance Artemisia salsoloides and Anabasis cretacea. The greatest diversity of
habitats of Z. pinnatum was discovered in the Orenburg region. The greatest diversity of
phytocenoses with the participation of Z. pinnatum was noted in the Orenburg region,
which is associated with the significant heterogeneity of the substrates. The total density
of the studied cenopopulations varies from 2.2 to 14.8 ind./m’, the effective density is
2.0-5.3 ind./m”. The average ontogenetic spectrum is centered, with the dominance of
average-age individuals. Assessment of age and efficiency revealed that cenopopulations
vary from young to old (the greatest diversity in cenopopulations of the Orenburg
region). Despite the fact that most of the studied cenopopulations are not provided with
protection measures, the Zygophyllum pinnatum populations are in stable conditions.

Keywords: Zygophyllum pinnatum Cham., Republic of Bashkortostan, Orenburg
Region, Republic of Kazakhstan, rare species, ontogenetic structure

Financial Support. The work was carried out within the framework of the state
assignment of the South-Ural Botanical Garden-Institute of the Ufa Federal Scientific
Center RAS (AAAA-A18-118011990151-7).

For citation: Mustafina A.N., Abramova L.M., Golovanov Y.M., Karimova O.A.
Ecology and Structure of Cenopopulations of Zygophyllum pinnatum Cham.
(Zygophyllaceae) in the Cis-Urals and Western Kazakhstan // Byul. MOIP. Otd. biol.
2021. T. 126. Vyp. 4. S. 21-35.

[MomynsIMMOHHO-OHTOTEHETUUECKHE METOJbl  CTa0MIBHOCTH W nabunbHocTh (Harper, 1974,

UTPAIOT BaXHYIO POJIb B H3YUYCHUH OHOIOTUH
MW DKOJOTUHM PEIKHX BHAOB, TaK KaK IO3BOJIS-
I0T TONYy4YuTh HHPOpMaNHW o OoHToMoOpdore-
He3e, KU3HEHHBIX CTpPaTerusix, BO300HOBIECHUHU
U YyCTOMYHMBOCTH PACTEHUH K AHTPOMOTCHHBIM
dakTopaM, a Takke ONpeAeIUuTbh ONTHMalIbHbIE
yCJIOBHS JJs MONYJSILMKA U OCHOBHBIE ajaliTa-
OUOHHBIE MEXAHU3MBI, II03BOJISIONINE IPEOLOJIE-
BaThb cTpeccoBble Bo3aeiicTBUsA. OHTOreHeTHUYE-
CKOW CTPYKTYpOW W neMorpaduIecKHMH TOKa-
3aTeasAMU MOMyJIAlUi BO MHOIOM 0OyCIIOBJIEHA
’KU3HECIIOCOOHOCTh MOMYJSIUOHHONH CHUCTEMBI,
€e CaMOBOCCTAaHOBJIEHHE, CaMOIOJAAEPKAHUE,

1977; 3ayronsnoBa, CmupnoBa, 1978). Hayuno
obocHOBaHHasT pa3paboTKka Mep OXpaHbl KOH-
KPETHBIX BHMJAOB pEAKUX pPAaCTEHUH BO3MOXKHa
TOJIbKO HpPHU BBISIBJICHUU U 00CiIEOBaAaHUU 0O0Jb-
el YacTH JIOKAJIbHBIX MOMYJISIIUH.
MOHUTOPHUHI NONYJNSLMKA PEIKUX BUIOB pac-
TEHUN MpeaCcTaBIsieT cOO0N OAUH M3 CITOCOOOB UX
JETabHOTO MCCIEIOBaHUS B 00J1acTH OMOJIOTUH U
skosioruu pactenunii (XKykosa, 1995; 3no6un, 2013;
Dirzo, Sarukhan, 1984; Kunin, 1997; Westoby et
al., 2002). Ha nmpoTsskeHMH MHOTHX JIET HaMU MPO-
BOJSTCSA MCCJIENOBaHUS CTPYKTYPbl U COCTOSHHUS
NOMYJSIUi peakux BuaoB ¢uopsl FOxHOTO Ypana
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(Abpamosa u mp., 2001, 2011, 2019; Kapumona u
ap., 2015, 2016; Abramova et al., 2014; 2020).

B nacrosiiieit pabore 0OBEKT UcCCIEOBAHUS —
Zygophyllum pinnatum Cham. (mapHOJTUCTHUK Tie-
PHUCTBIN), OTHOCUTCS K ceMeicTBy Zygophyllaceae
(mapuonuctukoBbie). K pony Zygophyllum otho-
carca 1o 100 BUIOB, pacIpOCTPaHEHHBIX MTPEUMY-
IIECTBEHHO B MycTHIHIX Adpuku, Boctounom Cpe-
nu3zemMHomopwe, ApaBun, Cpenneit u LlenTpanbHoii
Asun, Asctpanuu (bopucosa, 1949). Zygophyllum
pinnatum — BOCTOYHOEBPOIEHCKO-TIEpEIHE-CPE-
HEa3WaTCKUW TOpPHO-CTENMHOW BHUJ, Kcepohur.
Apean oxBarbiBaeT FOxHb1i Ypan, 3anannyo Cu-
oups, Cpennroro Asuro (Apano-Kacnuiickyro o0i1.,
[Mpubanxamnbe, Kapakymbl, Tsaub-1llans, [Tamupo-
Anrait), Upan. PacTter Ha THINCOBBIX, MEITOBBIX U
IJIMHHUCTBIX CKIIOHAX, pexe Ha cononunax (Kpacnas
kauTa..., 2011). Penkoe pacrenune B Ilpenypanbe
(Kydaepos u ap., 1987), Bkarouen B KpacHbie kHU-
ru Pecnyonuku bamkoprocran (2011), OpenOypr-
ckori (KpacHas knwura..., 2019) u YensOuHckoi
(Kpacnas xnwra..., 2017) oGmacreii, Pecmybnu-
ku Antaii (Kpacnas kuawura..., 2017), Anraiickoro
kpas (KpacHas kuwura..., 2016). Ha naHHBIX Teppu-
TOPHSIX BUJ HAXOIWUTCS HA CEBEPHOM I'paHHIIE CBO-
€ro OCHOBHOTO apea’a.

B cuny reorpadudeckoii uzonsuuu U 0coOEH-
HOCTEH DKOJIOTUU MECTOOOUTAHUN KpaeBbIC MOTY-
JSIUUU pacTeHHd o0iiaaroT cBoeoOpa3HOW Mpo-
CTPAaHCTBEHHO-OHTOTEHETHYECKOW CTPYKTYpOH,
(Pabortnos, 1950). OrpanndeHHbIE U HEOTITUMAIb-
HbIE YCIIOBHS JI IPOU3PACTAHUS, THOPUAOTEHHbIE
poIecch U Japyrue (GpakTopsl, Kak MpaBUiIo, BHO-
CAT CYNIECTBCHHBIE HM3MEHEHHS BO BHYTPECHHIOIO
OpraHM3aLNI0 TOMYJISIIUNA U )KU3HEHHOE COCTOTHUE
0ocob0eil peAKrux BUAOB. DTH MOMYJAINU HEPEIKO
HAXOJATCS B yCIOBHSX IBOWHOTO cTpecca — Hapsay
C HETUIIMYHBIMU ISl BUJOB DKOJIOTHYECKUMU yC-
JIOBUSIMU Ha TPaHUIE apealia MOXKET BO3pacTarh H
aHTpoOIoTreHHast Harpyska. [loaTomy MHOTHE BUIBI
pacTeHui Ha Kpalo apeasia MomnajaaiT B perHOHalb-
Heie Kpacubie kuuru. MccenenoBanusi KpaeBbIX IO-
My IMEIOT Ba)KHOE 3HAYCHUE JIJISI TOHUMaHHUS
aJlanTallMOHHBIX BO3MOXKHOCTEH M TUMUTHPYIOLIUX
(hakTOpOB 1151 BUIOB.

Ilenp paboTHl cocTOssIa B M3yYEHHUH U CpaB-
HEHUHU 0COOCHHOCTEW OHTOIEHETHUYECKOW CTPYK-
Typel UeHomonymsiuuit Zygophyllum pinnatum
B nByXx peruoHax Poccuiickoii ®enepanuu (Pe-
cmybnuka bamkoproctan u OpenOyprckast o0i.)
u ceBepo-3amagHoro Kaszaxcrana (AkToOMHCKas
001.). B 3amaum wucciemoBaHus BXOAHWJIO pac-
npenenenue ueHononymsiuud (LI1) mo Tumam
OHTOT'EHETHUYECKUX CIIEKTPOB, BBISIBICHUE HX Jic-

Morpauueckux IoKa3aresiel, a TakKe OICHKa
MJIOTHOCTH TOMYJISIIIUAM.

MaTepuaJj u MeTOAbI

Zygophyllum pinnatum — MHOTOJIETHUH TTOIYKY-
crapauyek, 10—20 cM BBICOTOM, KOPEHb MHOTOTJIA-
BBIN, nepeBsHUCTHIH. (CTeOnu MHOTOYHCIICHHBIC,
o0Opa3yroniie IepHUHY, TPOCTEPTO-BETBUCTHIC, Ya-
CTUYHO npsiMocTostune. CteOnu, YeperiKu JUCTHEB
U [BETOHOXXKHM 0oJiee UM MEHEE IIEePOXOBAThIe OT
JKECTKOBATBIX, OUCHb KOPOTKHUX COCOYKOB. JIMCTBs
NMapHONEPUCTHIE, HA Yepelkax, ¢ 8—12 HeboapIIu-
MU OBaJbHBIMHU, HABEPXY TYNBIMU JTUCTOUYKAMH, 10
12 MM gnuHO#, 2—6 MM IIUPUHOM, TOJICTOBATHIC.
I[BeTku B ma3yxax JUCThEB, O 2—3 Ha IBETOHOX-
Kax 0 7 MM JUIMHOM, IPU I[IBETEHHUH NPSMBIX, IPH
MJ0/ax, MOHMKAIHUX. YalleauCTUKU SIUTHUITH-
yeckue, 10 6 MM IIHHOM, 4—5 MM mupuHoi. Jle-
necTku B 1,5 pasa jIMHHEEe Yalleykw, oOpaTHO-
AileBUIHbIC, HA BEPXYyUIKE TYIble, WHOTJA BbI-
eMuaTble, opaHxeBble. [log — kpynmHas kopobou-
Ka, OKpYIJIO-OBaJibHasl, MOBHUCIAs], C LIUPOKUMH,
g0 12 MM MIMPUHOHN, MEPENOHYATBIMU KPBUIbSIMH.
[IBerer B anpene—mae. IlnmogoHocutr B mMae—aBry-
cre. PasmuHoxaercs cemenamu (bopucoma, 1949,
Kpacnas knwura..., 2011).

HccnenoBanue nomyssiiMid BuJa OCYLIECTBIIS-
nock B 2015-2019 rr. B IIpenypanbe PecnyOnuku
bamkoprocran (Pb, tpu paiiona), Ilpenypanbe
Openbyprckoit obnactu (OO, msiTh paiioHOB) U
Ha [logypanbckom miato B AKTIOOMHCKOW 00Ouna-
ctu (AO, nBa paiiona) Pecnybnukum Kazaxcran
(PK). Bcero nzyueno 16 nenononymsnuii (L{I1) Z.
pinnatum. Hazpanue LIl maBanocy mo Ommxaii-
nIeMy K HEedl HaceleHHOMY MYHKTY MJIM Teorpa-
¢buueckomy oObekTy. Kparkas XxapakTepucTHKa
NPUPOAHO-KIMMATUYECKUX YCIOBHH PErnOHOB
uccieqoBaHull npuBeneHa B tabn. 1. M3yuen-
Hbl€ LICHONONYIALUUU Z. pinnatum PacloyokKeHbI
NPEUMMYLIECTBEHHO B IMpelesiaX CTENHOW 30HBI
BocTounoit EBponbl n 3anannoro Kazaxcrana c
3aCyLJIMBBIM KJIMMaTOM, YEPHO3EMHBIMM U Kalll-
TaHOBBIMH MOYBAMHU. 3HAUUTEIBHO PEXKE BUJ OT-
MeyaeTcsl B JIECOCTENHOW 30HE C JOCTATOYHBIM
YPOBHEM YBJIaKHEHUS.

Hns oneHku GUTOIEHOTHYECKONW MPUYPOUSHHO-
ctu LII B kaxx10¥ 1IEHOMOMYSLUUA C UCIOJIb30Ba-
HUEM TPAJUIMOHHBIX I'€000TaHMYECKUX METO/0B
BBINIOJIHSUIOCH OMMCAaHUE COOOIecTBa Ha IUIOLIAL-
kax 10-100 M B npejesiax rpaHul] PUTOIECHO3a.
JUis KaXk0ro onMcaHus yKa3bplBaJUCh oOlee mpo-
E€KTUBHOE TOKPBITHE, CPEIHSSI BHICOTA TPABOCTOS,
a Tak)ke OCHOBHBIC d7a(huuecKue ycIOoBUS B KOH-
KPETHOM MECTOOOHMTAHUH.
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Tabnuma 1

XapaKTepI/ICTI/IKa MMPUPOAHO-KIMMATHYICCKUX YCHOBI/Iﬁ pPEeruoHoB PICCJI@Z[OBaHI/Iﬁ

Knumar
. cymma
Perton 3oHa Homep CpEeHEro/10Boe TUJPOTEPMHUYECKUN aKT}II/IBHI)IX THIT TOYBHI
11 KOITUYECTBO ko2 uIEeHT
TeMIeparyp,
0CaIKOB, MM YBIAKHCHHUS oC
_Heco(:TenHag BBILICJIOYCHHBIC
Pb (uerrp) 1-2 500-550 1,0 2200 KapOOHATHBIC
HeHTp 4EePHO3EMBI
CTe]‘[Haf{ BBIIICJIIOUCHHBIC,
Pb, OO (eHp) 3-6 400450 0,8 2600 TUIIAYHBIE
HeHTp 4EePHO3EMBI
YepHO3EMBI
00, PK | Crennas (lor) | 7-15 300-350 0,6 2800 H“’T"g;‘:s
KallITAHOBBIC
PK Crennas (ior) 16 200-250 0,5 3100 Ka;ii?:};m

Jis u3ydenus: aemMorpaduueckoil CTPYKTYphl U
rmiotHocTH LI B Kak[10il M3 HUX HaA TPAHCEKTE 3a-
KJIQJIIBAJTUCH 25 MPOOHBIX TUIONIAIOK pazMepoM | M.
[Mopsinok 3anokeHus (TMHEHHBINA WM IaXMaTHBIN) U
mar TpaHcekTsl (5 wm 10 M) 3aBUCEeNH OT IO,
3aHUMaeMOM KOHKPETHOH LieHononmyssinuei. B cnydae
MaJIOUMCIIEHHOCTH MOMYIISIUHI yueT 0co0ei Mpou3Bo-
JIMJICSI B peaslbHOM KOHType (utorieno3a. Onpenens-
JIUCH BEAYUINE MOMYISUOHHBIC XapaKTEPUCTUKH, Ta-
KHe Kak o0mas u 3pQeKTHBHAs IIIOTHOCTh 0CO0CH, a
TaK)Ke OHTOI'€HETHYECKUN COCTaB.

[Ipu ompeneneHUM OHTOTEHETUYECKON CTPYK-
Typbl LIl cormacHO CTaHAApTHBIM KPUTEPHUAM
(PaborroB, 1950; Ypanosm, 1975; Llenomomyms-
OUH..., 1976), yUUTHIBAIUCH CIEIYIOIIUE OHTO-
IreHEeTUYECKHE COCTOSHHSA: MPOPOCTKU (p), IOBe-
HWIbHBIC (j), UMMaTypHbIe (im), BUPTUHUIBbHBIC
(V), MoozbIE T€HEPATUBHEIE (g,), CPEIHUE TEHE-
paruBHbIE (g,), CTapble T'eHepaTuBHbIE (g,), CYyO-
CeHUIbHBIC (SS), ceHUNBbHBIC (S). Ha ocHOBaHUH
MOJyYEHHBIX JAHHBIX MOCTPOCHBI OHTOTCHETHYE-
ckue crnektpsl LI

s xapakTepUCTUKU OHTOIN€HETHYECKOU CTPYK-
Typbl LII npumensim takue aemorpaduieckue mo-
KaszaTelu, Kak HHJAEKC BoccTaHoBieHus (JKykosa,
1995) u unnexc crapenus (I'moros, 1998). Jlns ouen-
ku coctosiHust L{I1 Obu1 mprMeHeH KpUTepui «aeib-
ta-omera» JLLA. JKuoroBckoro (PKuBoToBCKHIA,
2001), ocHOBaHHBIN Ha COBMECTHOM HCITOTb30BaHUH
uHaexcoB Bo3pacTHocTH (A) (Ypanos, 1975) u ad-
¢dexruBHocTH () (PKuBororckuii, 2001), Ha ocHo-
BaHUU KOTOPBIX ONpPEE/sUIach UX MPUHAIEKHOCTh
K OIHOMY M3 THIIOB: MOJOZbIC, 3pEIOIINE, 3pelble,
MepEexXOoAHbIE, CTApPEIONINE, cTapble. AHAIN3 JAHHBIX

nposenn B MSExcel 2010 ¢ ucrnonb3oBaHUEM CTaH-
JApTHBIX TToKazarenei (3aies, 1990).

Pe3yabTaTrhl M UX 00cyKIeHHe

Jloxammzanua wsydennsix LIl Z. pinnatum
MmpejcTaBlieHa Ha puc. 1, UX KpaTkas XapakTepu-
CTUKa npuBeaeHa B Tabn. 2. Bux BcTpeuaercs B
pa3NMYHBIX BapuUaHTaX NETPOQUTHBIX U Kalible-
¢butHBIX cTeneil. Hambonee ceBepHble IEHOTMO-
IyJISILUU, OTMEUYEHHBbIE B IIpeJliesiaX JIECOCTENHOMN
30HBI bamkupckoro Ilpenypanbs, pacrmoyoKeHBI
HUCKIIOUUTENbHO Ha OOHakeHusX TrumcoB. llpe-
00nagaoIMUM THIIOM PAaCTUTEIbHOCTH SBISIOTCS
rpeOCHYATOKUTHIKOBBIE TETPOPUTHBIC CTEIlH.
Oxunee na tepputopuu OO u compeaeibHBIX
palioHoB PBb npuypoYyeHHOCTH K OIpEaeicH-
HBIM TOPHBIM IOpOJaM HE MpOCMaTpUBAETCI WU
Z. pinnatum BCTpe4aeTcs Ha BBIXOJaX H3BECT-
KOBHUCTBIX II€CYAHMKOB M 3arMIICOBaHHBIX IJIMH,
a Takxe MeloB. B mepBom ciyuae oH mpouspac-
TaeT B COJSHKOBHJAHOMOJBIHHBIX MNETPOPUTHBIX
CTEeIsX, BO BTOPOM — B COCTaBe cHeHu(pUIHBIX
COJIIHKOBUJHOMOJBIHHBIX M MyNaBKOBBIX Kajb-
He@UTHBIX CTENAX, XapaKTEPHBIX TOJBKO JJIs
MeNOoBBIX BO3BbImeHHOCTeH OO m 3amagHoro
Kaszaxcrana. B AO u na rore OO Z. pinnatum
OTMeYaJICsi HAMHU B Pa3peKEHHBIX, MaJTOBHIOBBIX
MHOTOJIETHECOJISTHKOBBIX c000IIecTBaxX (COMSTHKO-
BUHOIIOJBIHO-€)KOBHUKOBbIE, ITyNaBKOBO-EXKOB-
HHUKOBBIC) MYCTBIHHOTO 00JIMKa ¢ BBICOKOW JOJei
TypaHCKUX BHAOB BO (PJIOPUCTHYECKOM COCTaBeE.

Hawubomnbiiee pazHooOpasue cooOIIecTB ¢ yua-
ctueM Z. pinnatum otmedeHo B O0O. D10 00ObsCHS-
eTCsl 3HAYUTEJIbHONH I'eTepOreHHOCThIO CyOCTpaToB
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55.000

49.500

49.500

55.000

60.500

Puc. 1. Cxema pacmonokeHuns HEHOIOMY/SAIHY Z. pinnatum Ha u3ydaemMoit Teppuropun. Ludpa-
MU 0003Ha4YCHBI HOMEPAa IICHOOMYIALNH (B COOTBETCTBHH C Ta0M. 2)

(TUIchl, 3arUNCOBaHHBIC INIMHBI, U3BECTKOBBIE TEC-
YaHWKH, Mela) U COOTBETCTBEHHO METPO(HUTHBIX
co001IeCcTB Ha TEPPUTOPUHU 0OIACTH.

B mpenenax IOxuHoro VYpama u 3amamHoro
Kaszaxcrana Hapsany ¢ Z. pinnatum OTMEUYarTCs
ciuenyrwimue Buabl poxa: Z. fabago L. (Ha Oy-
IPUCTBHIX TECKax, 3aCOJICHHBIX MOYBaX, MYCTBIH-
HBIX CTEIAX, KaK COPHOE Ha OpOoTax M ITyCTHI-
pax), Z. oxyanum L. (Ha COJIOHYAaKOBATBIX IO-
yBax), Z. turcomanicum Fisch. ex Bunge (mo
MEJIOBBIM TOpaM M M3BECTHAKOBBIM CKIIOHaM), Z.
lehmannianum Bunge (Ha TIUHUCTBIX 3aCOJICH-
HBIX IOYBaX, colioHnax), Z. ovigerum Fisch. et
C.A. Mey. ex Bunge (Ha 3acojieHHBIX IOYBaXx, Me-
JIOBBIX M W3BECTHSKOBBIX BbIxojmax) (dmopa Ka-
3axcTaHa..., 1963). 1o skox0TUHN K HCCIeayeMO-
My BUAY ONu3Ku Z. turcomanicum u Z. ovigerum,
MPUYPOUYCHHBIC K KAMEHHUCTBIM MECTOOOUTAHUSM.
Nx apean oxBaTbhiBaeT roro-3zamnajanyio dacTb PK
(mmato YcriopT, n-oB MaHrselmiak). Z. pinnatum
o0OajaeT TPOTSIKEHHBIM apeajioM M Haumboiee
IHIUPOKON DKOJOTHUECKOW aMIUTUTYAOH cpeau
MEepPEeYNCICHHBIX BUJOB, BCTpedYasich Kak Ha CO-
JOHIEBATBIX W TIIMHUCTHIX NOYBaX, TaK WU B Iie-
TPOPUTHBIX MECTOOOUTAHUAX HA PA3IMYHBIX CyO-
cTpatax (OT BBIXOJOB MEJIOB 10 OOHAKEHUH THII-
COB M U3BECTHSKOB).

OHTOreHeTHYEeCKHE COCTOSHHS H3y4YeHbl B MpHU-
ponubix LII. ITockonbKy OHTOreHE3 Z. pinnatum pa-

Hee He ObLI ONHUCaH JAPYTUMH aBTOpPaMH, MPUBOIUM
KPaTKyl0 XapaKTepUCTHKY W KPUTEPUH BBIACICHUS
OHTOTEHETUYECKUX COCTOSIHUH BU/Ia B COOTBETCTBUHU
C METOIMYECKHMHU pekoMeHaanusMu (Ypanos, 1975;
Kyxosa, 1995; OnTtorenernueckuii..., 1997).

B onrtorenese Z. pinnatum BBIABIE€HBI 3 OH-
TOT€HEeTHYECKHX Iepuona (MpereHepaTUBHBIMN,
reHepaTUBHbIN, TOCTTEHEPATUBHBIN) U 9 OHTOTE-
HETHYECKHUX COCTOSHHU. B menom, oHTOreHe3 Z.
pinnatum upencTaBisieT co0o0il IOBOIBHO M-
TenbHbIN npouecc (15-20 ner).

HpopocTtku. OpgHOmOOEroBhIE PACTCHUSA, C
IBYMs SSMLEBUIHBIMU CEMAAOJSIMU U IBYMs ac-
CUMUIHPYIOUIUMH JTUCTEIMU. XOPOUIO Pa3BUTHIN
TUTIOKOTHIb GopMupyeT ock mobera. Kopuesas
CUCTEMa IIPEICTaBIE€HAa XOPOLIO BbIPAaXKEHHBIM
TJIaBHBIM KOpHEM, AnnHOu 1,3-2,5 cM ¢ OOKOBHI-
MH KOPHSIMU TIEPBOTO MOPSJIKA.

IOBenunabHbIe pacTenus Bwricotor 1,0-1,2 cMm.
OTtMupanue cemsanoneil NMpoUCXOOUT y ocoleill ¢
2-3 nHactosuuMu JIHUCThAMU. lIpomomxkaeTcss Ha-
pacTaHue OPTOTPOIHOrO YIJIMHEHHOro mobera.
Pacrenue nmeer 4—6 mT. MapHONIEPUCTHIX JTHUCTHEB,
ninunoi 0,8—1,0 cm, mupunoit 0,4—-0,6 cm. C nosiB-
JICHUEM JIUCThEB HAOII01aeTCsl MHTEHCUBHBIN POCT
1 yTOJIIEHUE TJIABHOTO KOPHS, MPOHUKAIOLIErO Ha
ryouny no 10 cm.

NmmarypHble pacTenus Boicotoit 2,0-2,5 cM.
Haunnaercsa BuammMoe BeTBIE€HHE NMOOEroB, 4UTO
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SIBIIICTCS TMPHU3HAKOM Iepexoja K MOpQoTHITY
B3pociyioro pactenus. Popmupyerca 8—10 mr.
MapHOMEPUCTHIX JUCTHhEB, HnuHOou 1,2—1.5 cwm,
mupuHoit 0,6-0,7 cM ¢ 6—8 aTUCTOYKAMH, JITUHON
0,3 cm, mupunoit 0,15 cm. Psmom ¢ moBepxHO-
CThIO TIOYBBI MPOUCXOAUT YTOJIIEHHE BEPXHUX
y4acTKOB TiaBHOTO KOpHS a0 0,4 cM, nounaoM 10—
15 cm. @opmupyetcs kayaekc. [losBasitoTcss KopHU
TPEThEro MopsiiKa.

BuprununbHble pacTeHus 00JIafaloT Xapak-
TEpHBIM JIsI B3pOCIOil ocoOu cHopMUpPOBAHHBIM
rabutycoMm BbICOTOM 5—8 cM. JlucThsi mapHomepu-
CThIE, HA Yepelnkax, ¢ 6—8 HeOOIbIIUMH OBAJILHBI-
MM, HaBepXy TYIBIMH JUCTOYKamu. [[nuHa mucra
2,5-3,0 cm, mupuna 0,9—-1,0 cM, TUCTOUKH ATUHOMN
0,3-0,4 cm, mmpunoir 0,15-0,20 cm. Kopuesas
cucteMa a0 15-18 cm ngnuHOMN. I'MaBHBIM KOpEHB
umeetr auametp 0,4-0,5 cM, ¢ MHOTOYHCICHHBIMU
OOKOBBIMH KOPHSIMH.

Mousoabsie TeHepaTHBHBIEe pacTeHus. llodern
BeicoTOM 8—12 cM, B xonmyectBe 10—15 mr. JIu-
cteeB 8—10 mT., mx mmuaa 3,0-3,5 cMm, mupuHA
1,0-1,2 cm. KopHeBasi cuctema ymjiuHseTCa 10
20 cm. bnaromaps MHTEHCMBHOMY pOCTY, 3HA4H-
TEILHOMY YTOJIIIEHUIO OOKOBBIX U MPHUIAATOYHBIX
KOpHEW TIIaBHBIA KOPEHb IMOCTEIICHHO yTPaunBaeT
cBoe 3HaueHue. [lpopoikaeTcs HapacTaHue Kay-
JeKca, TuaMeTp Jocturaet 1,5 cM.

CpenneBo3pacTHbIe TeHEPATUBHBIE PACTEHUS
JIOCTUTAIOT CBOEIO0 MaKCHMMaJIbHOTO Pa3BUTHUS, BBICO-
toit 10 20 cm. Mmeror B cpegnem ot 15 mo 40 mo-
oeros. [lapHonepucteix nuctheB 12—16 wrt. (anuHa
4,0-5,0 cm, mupuna 1,5-2,0 cM), TucToukoB 8—12 1mT.
(mmuua 0,9-1,3 cm, mmpuHa 0,2-0,4 cm). LiBeTkn
Ha [BETOHOXKaX, 1Mo 2—3 MIT. B Ma3yxax JINCThEB,
no 7 MM juimHOM. KopHeBasi cuctema mpejcTaBicHa
MHOTOTIJIaBBIM JIEPEBSIHUCTHIM KOpHeM. Kaymexc mo-
CTUTAeT MAaKCUMAIBHOTO YTONIIEHUS (110 3 CM).

Crapble reHepaTMBHBIE pPACTCHUS BBICOTOM
15-17 cMm. 1151 3TO¥ cTainy XapakTepHO CHIKEHNE
PeTpPOYKTUBHOM aKTUBHOCTH — YHCJIO MMOOETOB CO-
kpamaercs g0 10-25 mT. Yuciao 1UCThEB U UX pasz-
MEepBI TAK)KE YMEHBIIAIOTCSA. 3aMeIISIETCS KOpHE- U
noberoobpazoBanne. HaunHaroTcs npoueccsl rHU-
CHHS U pa3pylICHUS Kayjekca.

Cy0ceHUIbHBbIE pacTeHUS BHICOTOH 10 7—10 cM.
[Tocne yTpaThl Gu3noIOrHUecKol 3penoctu mode-
I'M TOJBKO BereraruBHbie. Kak nmpasuiio, popmupy-
ercst 10—15 mr. moberos ¢ 4—6 MUCTBAMHA, AIUHON
2-3 cm u mmpunoit 0,6—0,7 cm. Kopens paspyuia-
€TCs, COXPaHsIeTCs JINIIb OCHOBAaHHE, BXOAIICE B
COCTaB CTapoOro, pa3pylIaIIErocs KayaeKca.

CennyibHble pacTeHus BbicoTOUH 2,0-2,5 cMm.
Coxpansiercs 3—5 mT. ciadbIX TOOEroB HAa OTMU-

patomem Kayzaekce. JIMCThS UMMaTypHOTO THIIA.
Kaynexc paspyuieH, coXpaHSIOTCsI OJyCTHUBIINE
yacTU. BOKOBBIE KOpHHM Ha 3TOM 3Tame pa3BUTHS
OTMHDAIOT.

OOmast u 3¢dexkTuBHAs TIOTHOCTh, OHTOI'CHE-
THUYECKHUE COCTOSHUA U JieMorpaduueckue mokasa-
TeNH TpefcTaBieHsl B Tadn. 3. OO0masi miIoTHOCTh
B obcnenoBanubix LIl Z. pinnatum Bapbupyet oT
2,2 o 14,8 3K3./M2, 3¢ dexTuBHAS TIOTHOCTh CO-
crasasger 2,0-5,3 5k3./M”. B PB HauGonbmue 3Ha-
YeHUs TUIOTHOCTH BhIsiBICHBI B LII1 4 (4,5 3K3./M2),
rje npeobnajaeT mpereHepaTuBHas (paxius.
B OO makcuMaibHbIE 3Ha4YeHHUs OOIEeH MI0THOCTH
umeror L{IT 14 u 9 (14,8 u 13,0 3K3./M> COOTBET-
CTBEHHO), IJIe MpeodiajaeT A0JIS MpereHepaTuB-
HBIX ocoOeil. B aTuxX monynsmusx Takxe Hanboee
BBIPAXKEHO pa3inuyue MO MOKa3aTesM IIOTHOCTH.
B PK o6mias miotHocTs Bhimie B LIT 16 (3,1 3K3./M2),
3Jiech HaOoaeTcs HeOobIIoe mpeodiagaHue re-
HEpaTUBHBIX 0COOEH.

YcpeaHeHHbIE OHTOTEHETUYECKUE CIEKTPHI Z.
pinnatum B TPEX UCCIEIYEMBIX PETHOHAX IEHTPU-
poBaHHBIE (pHUC. 2) C MAKCUMYMOM Ha CPETHEBO3-
pPacTHBIX TEHEpaTHBHBIX 0co0sX. [eHeparuBHas
¢bpaxmus cocTaBiseT B cpeHeM 63,5%, npereHepa-
tuBHas — 29,2%, noctreneparuHas — 7,3%. Takoi
THUIl CTIEKTpa XapaKTEepPEeH, KOrjaa BO30OHOBUTEIb-
HBIH Tporecc ci1abo BBIPAXKEH, a Mepuoja npedbl-
BaHUs 0CO00eH B CyOCEHUJIBHOM WM CEHUJIHLHOM
coctosiHMM KOopoTkui. Tombko B OpeHOyprckoi
00JI. B CIIEKTpe MPUCYTCTBYIOT MPOPOCTKHA U 3HA-
YUTEJIHHO BBINIE yYacTHE IOBEHWJIbHBIX PACTCHUH,
CeHWJIbHbIE O0COOM TMOJIHOCTBIO OTCYTCTBYIOT B
CIIEKTPE Ka3aXCKUX IEHOMOIMYISAINM, T.¢. B Hanbo-
Jiee 3aCyUUIUBBIX YCIOBUSIX MECTOOOUTAHUS.

OHTOTeHEeTHYECKas] CTPYKTypa KOHKPETHBIX
LIl Z. pinnatum uMeeT ABa TUNA CIIEKTPOB: JIE€BO-
CTOPOHHMH W IeHTpupoBaHHBIN. IlonHBIN nmepe-
YeHb OHTOTCHETHYECKHUX COCTOSIHIUI NIpeICTaBICH
B [II1 9, B ocTanbHBIX caydasx HAOMIOAAIOTCS pas3-
JWYHBIE OTKJIOHEHHUS OT MOJHOWIEHHOTO OHTOTE-
HETUYECKOTo cliekTpa. Hanbonee TUMUYHBIM $SB-
JISIETCA OTCYTCTBUE B CIIEKTPE MPOPOCTKOB U I0BE-
HUJIBHBIX 0CO0€i, KOTOpbIe MEPBBIMU IMOJBEpPTa-
I0TCS BO3JICHCTBUIO HEOJIArONMpHUSITHBIX YCIOBHH
¥ aHTPOIIOTEHHOM HArpy3KH, a TaK)Ke CEHHUIbHBIX
oco0eil, MOCKOJIbLKY B OCHOBHOM Ha CyOCEHMIJIb-
HBIX 0CO0SX 3aKaHYMBAETCS >KMU3HEHHBIM IUKI
ATUX pacTeHUW. B GONBIIMHCTBE MOMYISIUNA MUK
NPUXOAUTCS HA CPeHETeHepaTuBHbBIE 0COOH, ATy
OHTOIEHETHUYECKYI0 TPYIIY COCTAaBISIOT pacTe-
HHS C Pa3HBIM KaJeHJapHBIM BO3PaCcTOM, KOTOpbIE
B OOJNBIIEH CTENMEHW YCTOWYUBHI K BO3J[€HCTBUIO
HeOMaronpusITHBIX YCIOBUM.
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JleBocToponnuii ciektp popmupyercs B LI 4,
7,9, 11 n 14, rne MakCUMyM NPUXOAUTCS Ha Ipe-
TeHepaTUBHYIO0 (PAKIUIO, YTO MO3BOJISAET caeiarh
BBIBOJ] O XOPOILIEH CIOCOOHOCTHU 3TUX MOMYJIALNHI K
CaMOBO300OHOBJICHUIO U HAJIWYNUK ONaronpusTHBIX
YCIIOBUM I NPOpPAcCTaHUsI CEMSIH. BOJBIIMHCTBO
13 BBIIICHA3BAHHBIX LIEHOMOMYJISILUNA pPacIoIokKe-
HBI B HIDKHUX 9acTAX CKIOHOB MJIM Y UX TTOJTHOXKHUS,
IJle IPOUCXOJUT HAKOIJIEHHE CEMSIH IIPU CMBIBE CO
ckionoB. B LIl 4, 7 u 11 yneBOCTOpOHHMI OHTO-
FEHETUYECKHI CHEeKTp uMeeT naBa nuka. IlepBrwril
UK TPUXOAUTCS Ha BUPTHHIIbHBIE ocoou: LI 4
(25,7%), L1 7 (34,6%), LUI1 11 (34,6%). Bropoit
MUK IPUXOIUTCS Ha cpenHerepaTuBabie ocoou: LI
4 (23,0%), LIIT 7 (32,1%), LIIT 11 (34,0%). [lanHbIe
IIT pacmonararoTcsi MPEeUMYyIIECTBEHHO Ha OOHAa-
KEHUAX MEJIOBBIX MOPOJI, HA MOJIOTUX, HEBBICOKUX
CKJIOHAX, 4YTO CIIOCOOCTBYET XOpOIIeMy BO300OHOB-
JIGHUIO M JJOCTATOYHO OBICTPOMY IEPEXOJy MOJO-
JBIX 0cOOel B TEHEPATUBHOE COCTOSIHHE.

B ocranpubix o0cnenoBanubix LIl Z. pinnatum
OTMEYAETCS UEHTPUPOBAHHBINA OHTOT€HETUYECKU I
CIIEKTP, ¢ mpeoliaJaHueM CpeaHereHepaTUuBHBIX
ocoOeii. PacTeHus mnpercHepaTMBHOW (QpakKIuu
MpeCTaBICHBl HEOOJNBIINM YUCIOM 0co0el (unun
OHU TIOJTHOCTBIO OTCYTCTBYIOT). B0O3MOXHO, 3TO
CBSI3aHO C 3aTPYJHEHHBIM MPOPACTAHUEM CEMSH
A JaJbHEUIIUM pPa3BUTUEM MOJOABIX PACTCHUH,
4TO OOYyCJOBIEHO BJIHMSHHUEM Ha HUX I[EHOTHYE-
CKOTO OKDPY)KEHHsI, OMOIKOJIOTHEH BUJA, & TaKXKe
BBICOKOH THOEIBI0 MPOPOCTKOB M FOBEHWJIBHBIX
0oco0ell B CyXHWX CKJIOHOBBIX MECTOOOUTAHHSX,
MOJBEPKEHHBIX 3p0o3uM. lleHTpupoBaHHBIE OH-

TOT€HETHUYECKHE CIEKTPHI xapakTepHsl 1 LI ¢
YCTOMYMBBIM IOJOXEHUEM B PACTHTEIbHBIX CO-
obmIecTBax.

Onenka Bo3pacTHOCTH A (menbra) U d3ddek-
TUBHOCTU ® (omera) (tabn. 3) mokasalia, 9TO MO-
nonaeiMu sBastorcs LI 14, 9, 4, (A = 0,17-0,33;

= 0,32-0,50), rme Gosbiie BCETO MpeACTaBiIe-
HBI MIpereHepaTuBHbBIE 0COOHU, TIIOTHOCTh 0cobOeH
B HUX mocrturaet 4,5-14,8 3K3./M2, apdexTuBHAS
INIOTHOCTH cocTaBiseTr 2,3-5,3 3k3./M%. B aTHX
HEHONONYISUUAX (GOPMHUPYIOTCS ONarompusTHbIE
yCIOBHUS JJIsi MPOpPACTaHUsl CEeMSH U pOCTa MoO-
noasix pactenui. UII 7 u 11 oTHOCATCS K 3pero-
mum (A = 0,30; © = 0,62 u A = 0,33; ® = 0,64),
B HUX UJET HAKOIJIEHHUE MOJIOJBIX M CPEJHEBO3-
pacTHBIX TeHepaTuBHBIX ocobei. [IIT 16 sBusiercs
nepexonuoii (A = 0; ® = 0,65). 3neck HabmIONA-
€TCsl HAaKOIUICHHE MpereHepaTUBHBIX 0cobOeil, 3Ha-
YUTENbHA TaKXKe J0JI1 TeHEPATUBHBIX U MOCTICHE-
patuBHBIX pactenuil. bonsmmacTBO LI 3pemnsie (A
= 0,39-0,52; » = 0,76-0,85). B cocraBe 3peibix
T nonst cpenHEBO3PACTHBIX I'€HEPATUBHBIX OCO-
Oell BesmKa, a J10JIsl MPEreHepaTuBHBIX Maja. DTH
LIIT oTHOCHTENBHO YCTOWYHBEI, TUIOTHOCTH 0CO0EH
B HUX Bapwbupyer ot 2,2 5o 3,6 9K3./M°, s dexTun-
Has mIoTHOCTH 1,3-3,0 sK3./M%. K CTaperouUM OT-
Hocsites LIT 10w 12 (A=0,58; 0 =0,78 u A= 0,59;
o = 0,90). B cocrase atux LIl ouens mano mpere-
HEpPaTUBHBIX 0cOoOel (MU OHM IMOJHOCTHIO OTCYT-
CTBYIOT), IUDIOTHOCTh B HUX HU3Kas (110 2,5 3K3./M2),
3¢ HeKTUBHAS TUIOTHOCTH 110 2,1 9K3./M’.

[IpoBeneno Takke cpaBHEHHE HHAEKCOB BOC-
cranosyenus (I;) u crapenus (I.;), oTpaxaromux

N
o

[V
(e}

Jloms ocobeit , %
[\
o

10

gl g2 g3 ss S

OHTOrE€HETHYECKOE COCTOSIHHE

Puc. 2. Onrorenernueckue cnextpsol LI Z. pinnatum B HCCIIE/lyeMBbIX PETHOHAX (I = PB, 2 - 00, 3 — PK).

ITo ocu X: — OHTOTCHETHYECKOE COCTOSIHUE: P — IIPOPOCTKH, j — FOBEHWJIBHOE, iM — HMMATYPHOE, V — BUPIU-

HWIBHOE, gl — MOJIO[I0e TeHepaTUBHOE, g2 — CPEIHEBO3PACTHOE TEHEPATUBHOE, g3 — CTapoe TeHepaTUBHOE,
$S — CyOCEHMIIBHOE, S — CEHIITFHOE; TI0 OCH Y — JI0JIsl 0co0e# JAHHOTO OHTOT€HETHYECKOTO COCTOSTHUS, %o
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JIUHAMUYECKUE MNpOLEecChl leHomomyasuuii. Uu-
JIeKC BoccTaHoBieHUsl paBeH Hynwo B LIT 12, roe
OTCYTCTBYIOT TIpereHepaTuBHble ocoOu. B 00ib-
muHcTBe IIII MHAEKC BOCCTAHOBJIEHMSA COCTaB-
aset 0,03-0,98, B 3TuUX mOMyJISUUAX Majo HIU
MOJHOCThIO OTCYTCTBYIOT IOBEHUJIbHBIE U MMMa-
TypHBIe ocobu. B I[I14, 7,9, 14 uanexcs BoccTa-
HOBJICHUS BhIe eauHUnsbl (1,08-2,64), 3T0 cBHU-
JIETENILCTBYET O XOPOIIEeM MOMOJHEHUNU MOJIObI-
MH 0COOSMHU W MpeoOsialaHuy MpereHepaTuBHON
¢paxuu. B [{II 7 u 14 uagexc crapeHus OJIU30K
k "Hyno (0,09), aTo cBsizaHO ¢ TeM, 4TO OOJbIIas
4acTh 0co0eil OTMHUpAET B CTaApOM T€HEPATUBHOM
WIIH CyOCEHMILHOM cOCTOssHUH. B octanpubrx 111
MpEeJACTaBICHB 0COOM CTApOro TI'C€HEPATHBHOIO
UM CyOCEHUIIBHOTO COCTOSHUS (MHAEKC cTape-
Hus 0,10-0,48).

3akjaroueHne

Takum o00Opa3zoM, IpOBEICHHBIC HCCIEIOBAHUS
16 LUII Z. pinnatum na trepputropusx Pb, OO u PK
MoKa3ajy, YTO JaHHBIA BHUJ BCTPEUYAETCS B pas-
HBIX BapuHaHTaX MEeTPO(UTHBIX M KaJble(GUTHBIX
creneir. [IpeoOnagaronuMu TUTIAMU PACTUTENb-
HOCTH B CEBEpPHOM 4YaCTH TPAAUCHTA SBISIOTCS
rpeOEHYATOKUTHAKOBBIC, IOXKHEe NpeodiIanaroT
COJISSHKOBUAHOIIOJIBIHHbBIE, COJISHKOBUAHOIIOJbIH-
HO-€KOBHUKOBBIE NETPO(HUTHBIE W KadbHEePUT-
Hple. Hambosbmiee pazHooOpasue (HUTONECHO30B
¢ yuyactueM Z. pinnatum ormedeHo B OpeHOypr-
CKOH 00JI., e BBISBICHBI Tak)Ke 3HAYUTEIbHBIC
pa3nuuus B MIOTHOCTH MOMYJISANUN U AeMorpadu-
YECKHUX ITOKa3zaTessax.

Bonbmas yacts ucciaegoBanubix IT otnuyarorcs
HEBBICOKOH MIOTHOCTHIO W HETIOJHOWIEHHBIM OHTO-
TeHETHYECKUM CIIEKTPOM, CBSI3aHHBIM CO CBOEOOpa-
3MeM MECTOOOUTaHUM Z. pinnatum Ha OOHaXEHUSX
U OCBINSX MEJOBBIX, THIICOBBIX M MPOYUX Kajb-
neQUTHBIX CyOCTpaToB, OBICTPO MEpPECHIXAIIINUX
B 3aCyLUJIMBBIA JETHUH MEPUOJ, YTO CIIOCOOCTBY-
eT 2JIMMHHAIMKA TPOPOCTKOB U IOBEHUJIBHBIX pac-
TEHUH, a TaK)Ke CKOPOMY OTMHUPAHUIO CEHHIIbHBIX
pacTeHnil. YCpeIHEHHbIE OHTOTEHETHUECKUE CIIEK-
TPl Z. pinnatum CXOIHBI — LEHTPUPOBAHHBIC, C
BBIPaKEHHBIM MaKCUMYMOM Ha CPEIHEBO3PACTHBIX
T€HEpPaTUBHBIX pacTeHusX. Pasznuuusa crnexkTpos
Pa3HBIX MOMYJSALUI CBA3AHBI C YCIOBHIMU MPOU3-
pacranusi. Hanpumep, B OpenOyprckoii o6i., e,
BEPOSATHO, CKIJIAJBIBAIOTCA Hamboisiee Onarompusr-
HBIE ]ISl BUJA YCIIOBHS, Y Z. pinnatum B CIEKTPax
BBICOKA JI0JIsl IIPETeHePAaTUBHBIX PACTEHUH U BO300-
HoBieHHE xopomee. [lo kmaccuduranum «aenpra-
omeray HaOmronaercs pasHoooOpasue LIT — ot moso-

IbIX 70 crapetomux. B Pecny6nuke bamkoprocTan
BH/JI [IPEJICTABIICH NPEUMYIIeCTBEHHO 3penbimu L{I1
u oxHOU Monoaoi. B OpenOyprckoit 061, HabmI0-
naercst HauOosbee pasHooOpasue — no ase LI,
OTHOCSIIIUXCSI K MOJIOJBIM, 3PCIOIIHUM, 3PEJIbIM U
craperomuM. B Pecnybnuke Kazaxctan oTMedeHbI
o onuoi IIT nepexogHoOU U 3peoid.

He oOnapyxeHo 3aBUCUMOCTH JeMorpaduue-
CKHX IIOKa3aTeJled M INIOTHOCTU NONyNsAUud Z.
pinnatum OT IPUYPOYSHHOCTHU MOMYIISIINI K OIpe-
JeJeHHBIM TuUnaMm (UTOLEeHO030B. ONTHUMaIbHBIMU
JUIsL BUJIa, CKOpee, SIBISAIOTCS KpPYHHBIE MEJIOBBIE
MacCHUBBI ¢ OOJBIIMMH TUTOMIAISIMHU OCBITIEH U pa3-
PEKEHHON PaCTUTENBHOCTHIO, I7Ie BO30OHOBICHUIO
BUJa HE MEIIAIOT JApYyrue BHUJbI PACTEHUH, U IJe
HET aHTPONOTEeHHOTO BIUsAHUA (Hampumep, I[lo-
KpoBckue u Tpouukue mMenoBble Topbl, MTuamkan
(IIIT 9, 11 u 14) B OpenOyprckoit 061. Ha cesep-
HOM Tipefiene rpaaueHta B PecmyOnuke bammkop-
toctad (LIl 1-3) Bo300OHOBIEHHE CHIKEHO H3-32
MEXBUJOBOH KOHKYPEHIMH B I'peOeHYATOXKUTHS-
KOBBIX COOOIIECTBAX, a CAMH MOMYJISIIUN HEMHOTO-
YHCIeHHBIe, 00bI9HO He Oomee 100-200 oc. FHOxk-
Hee B ceBepo-3anagHoM Kasaxcrane (LIIT 15, 16)
BO300OHOBIICHHE CHI)KEHO H3-32 HEONTHMAaJIbHBIX
ycIIOBUH (KpaifHel 3acyluIMBOCTH) MECTOOOHTa-
HUU BUA.

Hecmotpst Ha To, uTO 00IIee cocTostHUE oOcIe-
JOBAHHBIX MOMYJSALUI OLEHUBACTCS KaK YIOBJIET-
BOPUTEIBHOE, CJIeIyeT OTMETHUTh, YTO OoJblIas
4acTh MCCIIEOBAHHBIX IEHOMOMYIISIINIT He obOecrie-
YeHbI JOJDKHBIMU MepaMu oxpanbl. B PecmyOnuke
bamkoprocTaH, Ha caMO¥l CeBepHOM rpaHUIlE ape-
ayna, BUJ OXpaHSAETCs TOIBKO Ha TEPPUTOPHH OTHO-
ro namsitHuka npupoasl (Kapmamanckas memiepa,
pacnonoxxennas B Kapmackanunckom p-He Pecmy-
O6nuku bamkoproctan). 3HauuTenpHO Jyuue Z.
pinnatum oOecnieueH oxpaHoil B npenenax OpeH-
Oyprckoii o0J1., TJie pacroyoXKeHbl KPYIHbIE MEIo-
BBI€ MACCHUBBI, Ha KOTOPBIX MPOU3PACTAET OOJIBIIOE
YHUCJIO0 «KPACHOKHMKHBIX» BUI0B pacteHuit (I'omo-
BaHOB, AGpamoBa, 2019). B npenenax Pecniybnuku
Kazaxcran nzy4eHHbIE IEHOMOMYIISIIINN HEe OXPaHs-
1oTcsi. ManodnclieHHble H30JIMPOBAHHBIE CEBEPHBIE
LHEHOMONYISINN Z. pinnatum, pacnoioXeHHbIE Ha
Tepputopuu PecnyOonuku bamkoprocrtan Ha kpaii-
HEM Ipejese apeana, HyXIAlTcs B AaJbHEHIIEM
MOHUTOPHUHIE U OpraHu3aIuu ux oxpanbel. Kpo-
M€ TOr0, B MOHHTOPUHTE HYXJAIOTCS TE LEHO-
MOMYISIUH, T1€ OTMEYEHO HU3KOE BO3OOHOBIIE-
Hue. K aum otnocutcs LII 12, pacnonoxxenHas Ha
BepxneueOeHIMHCKUX MEIOBBIX TOpax, Ha Kpaii-
HeM tore OpeHOyprckoit 00uI.
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HAVUYHAS CTATBS
VIIK 582.241 (470.67)

HOBBIE JAHHBIE O MUKCOMMIIETAX (=MYXOGASTREA,
MYCETOZOA) TOCYJIAPCTBEHHOI'O ITPUPOTHOI'O
3AIIOBE/THUKA «IAI'ECTAHCKHNH» (CEBEPHBIA KABKA3,
POCCHS)

.1,2 . 1

Baaagumup UBanosuy I'momnnckuii ~, Auapeii Baragumuposuy Marsees ,
1

Ouabra AnexcanaposHa Jlazapesa

1
MOoCKOBCKOTO rocyapcTBeHHOTO yHUBepcuTeTa nMenn M.B. JlomoHnocoBa, 6romoru-
YeCKUH (aKyIbTeT
[TonucToBCKM rocynapCTBEHHBIN 3aOBEIHUK

ABTOp, OTBETCTBEHHBIN 3a nepenucky: Bnaaumup MBaHoBruY I MOIIMHCKHH,
rubisco@list.ru

Annoranusi. B pabore npuseneHa napopmanus 00 oOHapy)KEHUH Ha TEPPUTOPUHU
Jarecranckoro 3amoBeqHuka 71 BUJa MEKCOMHIICTOB, OTHOCSIIUXCS K 25 pomam, 11
ceMeiicTBaM U 6 TOPsIKaM, BBISBICHHBIX KaK B X0/€ cOOpa CIIOPOHOIICHUN B TIOJIe-
BBIX YCJIOBUSX, TaK U METOJOM BIIAXKHOU KaMephl. HanbompmumM paznoobpasueM xa-
paktepusoBaics mop. Trichiales (22 Buaa), B To BpeMs kak mop. Physarales, koTopsrit
SBIIICTCS CaMbIM KPYITHBIM 110 YUCITY OIMCAHHBIX TAKCOHOB, MPEACTABICH JHUIIb 19
BHUJaMU. B Xo/e moneBbix cO0poB OBLTO BEISBICHO 34 BHIa, B TO BpeMs KaK BO BIIaXK-
HBIX Kamepax chopmupoBanuck 43. Takum o6pa3oM, 000MMHU MeToIaMU cpa3y ObLIO
BBISIBJICHO JIUIIB 4 BUA, YTO ITOKa3bIBa€T HEOOXOUMOCTh COBMECTHOI'O UCITOIB30Ba-
HUS 3TUX METOJIOB JIJIsl TIOJTHOTO BBISIBJICHUS BUAOBOTO Pa3HOOOpa3usi MUKCOMHIICTOB.

KaroueBble cjioBa: OnopasHooOpasme, BIaKHBIC KaMepsl, JlarecTaH, MUKCOMHMIICTEHI,
CITHCOK BUJIOB

Baaromapuoctu. Mb1 Onaronapum H.U. KupeeBy 3a muttoctpanuu Licea scintillans
u Didymium trachysporum. Pa6ora B.W. I'mommHckoro 6si1a momaep:xana ['pantom
MI'Y nns BegymmxX HayYHBIX ITKOJT «XPAHIUINIIE JKUBBIX cHCTeM». MaerTtudukarms
Marepuasia ObuTa MpoBeieHa B pamkax Haydnoro mpoekra [ocymapcTBeHHOTO 3aKasza
[IpaButenscrBa Poccuiickoin @enepanin MoCKOBCKOMY IOCYyAapCTBEHHOMY YHUBEPCHU-
tety umeHu M.B. JlomonocoBa Ne wactp 2 (Tema No AAAA-A16-116021660084-1).
Ms1 BeIpaskaeM OJIaroJlapHOCTh cOTpyaHHKaM MexkadeapanbHO# 1adopaTopuu diek-
TPOHHOU MHKpOcKonuu (ouonorndeckuit ¢pakynprer MI'Y umenun M.B. JlomoHOCOBa)
3a TEXHUYECKYIO MOJIEPIKKY.

Jns uutupoBanmsi: ['Momuuckuii B.U., Marsees A.B., JIazapesa O.A. HoBbie nan-
HBIe 0 MUKcOMUIIeTax (=Myxogastrea, Mycetozoa) [ocynapcTBeHHOTO IPUPOITHOTO 3a-
noBeHKa «Jlarectanckuit» (CeBepHsbiit Kaka3, Poccus) // bronr. MOUIL. Ota. 6uon.
2021. T. 126. Brim. 4. C. 36-49.

© I'mommuckuit B.U., MarseeB A.B., Jlazapesa O.A., 2021
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ORIGINAL ARTICLE

NEW DATA ON MYXOMYCETES (=MYXOGASTREA,
MYCETOZOA) FROM DAGESTAN STATE NATURE RESERVE
(NORTH CAUCASUS, RUSSIA)

Vladimir I. Gmoshinskiyl’z, Andrey V. Matveev', Olga A. Lazareva'

' Lomonosov Moscow State University, Faculty of Biology
: Polistovsky Natural State Reserve

Corresponding author: Vladimir I. Gmoshinskiy, rubisco@list.ru

Abstract. This article contains the information about detection of 71 myxomycete
species from 25 genera, 11 families and 6 orders on the territory of Dagestan State
Nature Reserve. Specimens were obtained by both field surveys and moist chamber
culture method. The order Trichiales (22 species) was characterized by the largest
diversity (22 species), while the order Physarales, in which there is the largest number
of described taxa, was represented by only 19 species. During field survey 34 species
were collected, whereas 43 species were obtained from the moist chamber cultures.
Thus, only 4 species were discovered by both methods which shows the necessity of
combined application of these methods in order to completely reveal the myxomycete
diversity.

Keywords: biodiversity, check list, Dagestan, moist chambers, myxomycetes
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Myxomycetes are a group of amoeboid eukary-
otic organisms that form diverse macroscopic fruit
bodies. According to the current classification, Myx-
omycetes constitute the phylum Eumycetozoa to-
gether with classes Dictyosteliomycetes and Cerati-
omyxomycetes (Kang et al., 2017; Leontyev et al.,
2019) inside the monophyletic group Amoebozoa
(Adl et al., 2019). There are two main methods for
recording and isolating Myxomycetes: field collec-
tion of fruit bodies and the moist chamber culture
technique which means the incubation different sub-
strates of plant origin in Petri dishes with increased
moisture (Matveev et al., 2014; Wrigley de Basanta,
Estrada-Torres, 2017).

Before the beginning of our research only one
species, Arcyria obvelata, was registered in Dagest-
an (Hollys, 1902). In 2017 during the expedition to
Dagestan State Nature Reserve sporocarps and sam-
ples of substrate for moist chamber cultures were

collected in the field. The results of the field collec-
tion analysis have already been published (Matveev,
Gmoshinskiy, 2017). However, the list of species
obtained from moist chamber cultures was not pre-
sented earlier. Thuswise the aim of the current article
is to generalize the available data on myxomycete
diversity of Dagestan Nature Reserve.

Materials and methods
Study area

Dagestan State Nature Reserve was established
in 1987 with an aim to preserve Kizlyarsky Bay, the
most typical area of northwestern coast of Caspian
Sea, and Sarykum Barkhan, the largest sand dune in
Europe, in their natural state (Zapovedniki Kavkaza,
1990).

Nowadays this reserve occupies an area of almost
20 000 ha. The territory includes several zones with
distinctive natural and climatic conditions such as
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Table 1
List of collection sites in Dagestan Nature Reserve in 2017
Biotope Title Geographical coordinates Altitude above sea Dates of field work
number level
Loc. 1 | Samursky wildlife sanctuary, N 41.87°, E 48.52° 25-10m 18-21 May
near the village Primorsky
Tlyaratinsky wildlife
Loc. 2 sanctuary, village Salda, two- N 41.97°, E 46.51° 1700-2200 m 24-28 May
kilometer zone around cordon
Loc. 3 Sarykum Barkhan area N 43.01°, E 47.23° 60—-100 m 30 May — 2 June

Agrakhansky, Samursky, Tlyaratinsky wildlife sanc-
tuaries and the Sarykum Barkhan area.

The collection of material took place in Samur-
sky and Tlyaratinsky wildlife sanctuaries and in the
Sarykum Barkhan area.

Samursky wildlife sanctuary (Table 1, Loc. 1)
was transferred under the nature reserve direction
only in 2009. Climate in the area of this wildlife
sanctuary is temperate, in transition to Mediterrane-
an type. The average annual temperature is 12.6°C.
On the major part of the territory winter temperatures
are positive and summer temperatures are on aver-
age high. Annual precipitation is approximately 400
mm (Ataev, 2018). The wildlife sanctuary was es-
tablished in order to preserve the unique forestland.
The sanctuary territory is occupied with the array of
flood plain broad-leaved liana forests of the Samur
River delta (Tazhudinova, Guseynov, 2016). Samur-
sky forest consists of poplar, alder, hornbeam forests
and oakwoods, that earlier covered approximately
all the delta area (Ataev, 2018). Among plants of
the sanctuary there are plenty of endemic, relict and
also rare and endangered species included in the Red
Data Book of Dagestan and the one of Russia, for in-
stance, Pterocarya pterocarpa (Michx.) Kunth ex II-
jinsk., Allium paradoxum (M. Bieb.) G.Don, Hedera
pastuchovii Woronow, Anacamptis palustris (Jacq.)
R.M. Bateman, Pridgeon & M.W.Chase (Blagovidov
et al., 2018).

Tlyaratinsky wildlife sanctuary also became a
part of the nature reserve only in 2009. The territory
of Tlyaratinsky region (Table 1, Loc. 2) occupies the
mountain range between 1200 and 3081 m above sea
level. The landforms of this area are made up by the
part of the Great Caucasus range and the mountains
of the Lateral range, situated parallel to the main
one. Climate of this area is moderately continental
and also moderately humid. Annual precipitation in
the Avarskoe Koysu valley is approximately 600-
800 mm. Average temperature in July is +16°C, in

January — approximately -8°C. Therefore, the cold-
est month is January and the warmest one is July.
In the valley the mean annual temperature is +4°C.
The mosaic of highlands, canyons, plateaus and de-
pressions creates unique conditions for various eco-
systems with endemic and relict species to emerge
and maintain (Imanmirzaev, Abdulzhalimov, 2014).
The main forest species are Acer platanoides L., A.
trautvetteri Medw., Alnus incana (L.) Moench, Bet-
ula pendula Roth, B. litwinowii Doluch., Carpinus
betulus L., Fraxinus excelsior L., Pinus uncinata Ra-
mond ex DC., Populus tremula L., Prunus padus L.,
Quercus macranthera Fisch. & C.A.Mey. ex Hohen.,
Salix caprea L., Sorbus aucuparia L., (Ataev, Kasu-
mov, 2014).

Climate of the Sarykum Barkhan area (Table 1,
Loc 3) is warm and dry; the aridity and the conti-
nentality are very pronounced. Annual precipita-
tion is only 366 mm (Gorbatovskiy et al., 2017).
The highest temperature (+31.4°C) is in August, the
lowest one (-1°C) is in February. Sarykum is the
unique place in Dagestan where average monthly
temperatures are above +20°C for 5 months (from
May till September) (Zapovedniki Kavkaza, 1990).
Vegetation of the sand dune is represented by typical
psammophyte communities, while steppe and mead-
ow communities are less prevalent. Woody commu-
nities is not represented. In Sarykum flora there are
representatives of 280 species. On top of the sand
dune vegetation is completely absent due to the sand
movement (Zapovedniki Kavkaza, 1990).

Specimen collection and substrate
sampling

Specimen collection was performed on the ter-
ritory of Dagestan State Nature Reserve in 2017.
Three areas of the reserve were surveyed: Samursky
and Tlyaratinsky wildlife sanctuaries and also the
Sarykum sand dune (Table 1). Throughout the survey
specimen of fruit bodies were collected in the field.
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Besides that, substrate samples such as pieces of
bark, ground leaf litter, decaying wood and dung of
herbivorous animals were collected for moist cham-
ber cultivation.

Field sampling

Fruit body specimens with small substrate frag-
ments were collected and then glued to U-shaped
paper trays placed in matchboxes (Stephenson,
Stempen, 2000). Type of substrate (decaying wood,
ground leaf litter, bark, living gramineous plants or
macromycete fruit bodies) was marked on matchbox.
Specimens were let to dry out at room temperature
without direct sunlight. During the field survey fruit
bodies that originated from one plasmodium were
recognized as one specimen. In case of finding two
or more colonies of the same species developing on
the same substrate type, they were considered to be
separate specimens only when the distance between
colonies exceeded 1 m.

Moist chamber cultures

Samples of bark, ground leaf litter, decaying
wood and dung of herbivorous animals were col-
lected to set moist chamber cultures. On the whole
there were 113 Petri dishes prepared according to
standard methodology (Matveev et al., 2014): the
incubation lasted for 3 months, chambers were
examined every 10 days using dissecting micro-
scope. Then obtained specimens were also glued to
U-shaped paper trays and dried out at room temper-
ature. Moreover, all fruit bodies of the same species
developing in one moist chamber and recorded dur-
ing separate examinations were considered as one
specimen.

Specimen identification

Identification of myxomycetes was performed
using special keys (Martin, Alexopoulos; 1969,
Novozhilov, 1993; Ing, 1999; Poulain et al., 2011a,
b). Macroscopic features were studied using dis-
secting microscopes MBS-10, Micromed ST-E-Cl1
and Leica M50. For identification of microscopic
features such as capillitium and spore ornamenta-
tion microscope slides were made in 2% KOH and
lactophenol and examined using light microscopes
Leica DM 2500, Leica DM 500 and Micromed 3
Ver. 3LED. Scanning electron microscope Cams-
can-S2 (Cambridge Instruments) with the image
digitization system was used for the identification
of spore, capillitium and peridial surface ornamen-
tation. Sputtering with gold-palladium was per-
formed with ion-spraying machine IB-3 Ion Coater
(EIKO).

Annotated species list

In the list below species are arranged in alphabet-
ical order. Authors and names of taxa are given in
accordance with nomenclatural information system
of Eumycetozoa (Lado, 2005-2021). Total numbers
of specimens of obtained from field collections (FC)
and moist chamber cultures (MC) are given after spe-
cies name. The second line shows where the material
was collected (Table 1). Also, there is more informa-
tion stated: a total number of specimens detected by
both of aforesaid methods (FC and MC), a brief char-
acteristic of substrate features and a list of herbarium
sample numbers in the Collection of Myxomycetes
at the Department Mycology and Algology, Facul-
ty of Biology, Lomonosov Moscow State University
(MYX). In some cases, one specimen was divided
into two matchboxes and a unique number was given
for each one. Such duplicates are marked with * in
the following list.

Arcyria affinis Rostaf. (5 FC)

Loc. 1: 5 FC, on decaying wood (MYX 8288,
MYX 8291), on bark (MYX 8287, MYX 8289,
MYX 8290).

Arcyria cinerea (Bull.) Pers. (2 MC)

Loc. 2: 1 MC, on ground leaf litter of Betula sp.
and of Acer sp. (MY X 15599); Loc 3: 1 MC, on bark
of Ailanthus altissima (MY X 15641).

Arcyria ferruginea Saut. (1 FC)

Loc. 1: 1 FC, on decaying wood (MY X 8292).

Arcyria incarnata (Pers. ex J. F. Gmel.) Pers.
(2 FC)

Loc. 2: 2 FC, on decaying wood (MYX 8334,
MYX 8335).

Arcyria minuta Buchet in Patouillard (1 FC)

Loc 2: 1 FC, on decaying wood (MY X 8336).

Arcyria obvelata (Oeder) Onsberg (2 FC)

Loc 2: 2 FC, on decaying wood (MYX 8337,
MYX 8338).

Badhamia cf. panicea (Fr.) Rostaf. in Fuckel (3
FC)

Loc 1: 3 FC, on decaying wood (MYX 8293),
on bark (MYX 8294). Specimens were slightly de-
stroyed, so the only features used in identification
were reddish hypothallus, capillitium structure and
spore ornamentation and size. However, we consider
these features to be sufficient to clearly assign our
specimen to this species.

Badhamia utricularis (Bull.) Berk. (1 FC, 3 MC)

Loc 1: 1 FC, on bark (MYX 8295), Loc 3: 3 MC,
on bark of Tamarix sp. (MY X 15503, MYX 15504,
MYX 15508).

Calomyxa metallica (Berk.) Nieuwl. (2 MC)

Loc 3: 2 MC, on bark of Populus sp. (MYX
15522, MYX 15535, MYX 15539%).
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Fig. 1. A—C: Didymium trachysporum. A — group of sporophores. B — spores in transmitted
light x 1000 (MY X 15609). C — spores in transmitted light x 1000 (MYX 15594). D — Licea
scintillans (MY X 15642). Single sporangium. Scale bar: 5 pm

Ceratiomyxa fruticulosa (O. F. Miill.) T. Macbr.
(5 FC)

Loc 1: 3 FC, on decaying wood (MYX 8296,
MYX 8297, MYX 8298); Loc 2: 2 FC, on decaying
wood (MY X 8340), on bark (MY X 8339).

Comatricha alta Preuss (1 FC)

Loc 1: 1 FC, on decaying wood (MY X 8299).

Comatricha ellae Hérk. (2 MC)

Loc 3: 2 MC, on bark of Tamarix sp. (MYX
15501, MYX 15505, MYX 15502%).

Comatricha nigra (Pers. ex J. F. Gmel.) J. Schrot.
in Cohn (3 FC)

Loc 1: 3 FC, on decaying wood (MYX 8300,
MYX 8301).

Cribraria lepida Meyl. (1 MC)

Loc 1: 1 MC, on bark of Ulmus sp. (MY X 15556).

Diderma effusum (Schwein.) Morgan (1 MC)

Loc 3: 1 MC, on ground leaf litter (MY X 15643).

Didymium difforme (Pers.) Gray (4 MC)

Loc 2: 4 MC, on dung of Ursus sp. MY X 15610,
MYX 15613, MYX 15611), on small twigs of Juni-
perus sp. (MY X 15580), on bark of Salix sp. (MYX
15588).

Didymium cf. dubium Rostaf. (1 MC)

Loc 3: 1 MC, on dung of Lepus sp. (MY X 15628).

Didymium trachysporum G. Lister (2 MC)
(fig. 1 A-C, 2 A-E).

Loc 2: 2 MC, on dry grass on snow field (MYX
15594 cf., on greatly decomposed dung of Ursus sp.
or of Equus sp. (MYX 15609).

Sporophores sessile, pulvinate sporangia on nar-
rowed bases, up to 150 pm in diam., snow-white.
Hypothallus inconspicuous. Peridium double, inner
layer membranous, tightly incrusted with shell-like
inseparable polygonal limy crystals without taper-
ing outgrowths. Capillitium scanty, represented by
separate inconspicuous threads (fig. 2 D). Stalk
and columella absent. Spores black in mass, light-
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Fig. 2. A—E: Didymium trachysporum. A — dehisced sporangium (MY X 15609) with polygonal
limy granules. B — spore (MYX 15609). C — spore (MYX 15594). D — piece of inner peridial
surface, a capillitial thread and spores (MY X 15594). E — peridial inner surface (MY X 15609).
F — Macbrideola oblonga. Sporangium after a partial spore discharge. (MYX 15521). G — Per-
ichaena liceoides. Spore. Secondary ornamentation is conspicuous. (MYX 15597). H — Per-
ichaena luteola. Piece of capillitial thread (MYX 15604). Scale bars: A, E, G, H — 30 pum, B,
C-3um,D-10 pm, F - 100 pm

brown in transmitted light, globose or lightly an-
gular, 8.9-9.9 um in diam., with dehiscence zone
occupying up to two-thirds of the spore, irregular-
ly ornamented with large warts. Specimen MY X
15594 (fig. 1 B) is distinguished by spores with
more densely situated warts than specimen MY X
15609 (fig. 1 C). Moreover, examination of the
specimen MYX 15609 spore surface using SEM
showed that the main warts are pyramidal with
blunt tops. In between them secondary ornamen-
tation in the form of small knobby outgrowths is
visible (fig. 2 B).

The most specific features of this species are a
small stalkless sporangia or a short plasmodiocarps
up to 150 pm wide, covered with tight peridium
consisting of polygonal limy crystals without any
spinulose outgrowths (Henney et al., 1980). Unlike
Didymium difforme (Pers.) Gray and D. commatum
(Lister) Nann.-Bremek., D. trachysporum has limy
layer that does not separate from the scarious one.
On the contrary, limy layer covers it tightly, forming

a solid crust (fig. 2 A). Another significant feature of
D. trachysporum is comparatively bright spores orna-
mented with scattered large warts, while Didymium
difforme and D. commatum (Lister) Nann.-Bremek.
have darker spores, with bright spots ornament-
ed with small warts that merge into reticulum (Ing,
1999). In case of our specimens, lime is deposited
only at the upper part of sporangium, whereas the
lower part of the peridium is almost limeless, scari-
ous, fragile and easily dehiscing, therefore the base
of sporangium becomes tapered (fig. 2 A), see also
Novozhilov et al., 20006, fig. 18.

We are not completely sure whether the speci-
men MYX 15594 identification is correct, because
its spores are quite densely warted in comparison
with the specimen MY X 15609. However, according
to the shape of fruit body, peridial structure, almost
complete absence of capillitium and also spore col-
our and size (spores of MY X 15609 are 9.2—10.2 um,
while spores of MY X 15594 are 9.8—10.4 um), these
samples are identical.
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Didymium squamulosum (Alb. & Schwein.) Fr. &
Palmquist (1 MC)

Loc 2: 1 MC, on bark of Betula litwinowii (MY X
15595).

Echinostelium apitectum K.D. Whitney (1 MC)

Loc 3: 1 MC, on bark of Morus sp. (MYX 15594).

Echinostelium brooksii K.D. Whitney (3 MC)

Loc 2: 3 MC, on bark of Pinus sp. (MYX 15583,
MYX 15584).

Echinostelium minutum de Bary (1 MC)

Loc 3: 1 MC, on bark of Salix sp. (MYX 15540).

Enerthenema papillatum (Pers.) Rostaf. (2 FC)

Loc 1: 2 FC, on decaying wood (MYX 8302,
MYX 8303).

Fuligo cinerea (Schwein.) Morgan (1 MC)

Loc 3: 1 MC, on bark of living Elaeagnus sp.
(MYX 15516).

Fuligo leviderma H. Neubert, Nowotny et K.
Baumann (1 FC)

Loc 2: 1 FC, on decaying wood (MY X 8341).

Fuligo septica (L.) F. H. Wigg. (1 FC)

Loc 2: 1 FC, on decaying wood (MYX 8342).

Lamproderma ovoideum Meyl. (1 FC)

Loc 2: 1 FC, on stalks of Apiaceae at snow bark in
the field (MY X 7766). Earlier this specimen has been
marked as a doubtable one (Matveev, Gmoshinskiy,
2017), however the identification correctness was
verified after the additional check.

Licea biforis Morgan (1 MC)

Loc 2: 1 MC, on bark of living Pinus sp. (MYX
15586).

Fruit bodies were not completely mature, so the
identification was based on the overall sporophore
appearance.

Licea denudescens H.W. Keller & T.E. Brooks (6
MC)

Loc 2 MC, 1 on bark of living Populus tremula
(MYX 15590), Loc 3 MC 5, on bark of living Pop-
ulus sp. (MYX 15519, MYX 15527, MYX 15533,
MYX 15538%), on bark of living Salix sp. (MYX
15545, MYX 15550).

Licea kleistobolus G.W. Martin (5 MC)

Loc 3 MC 5, on bark of living Morus sp. (MYX
15497, MY X 15498), on bark of living Populus sp.
(MYX 15530, MYX 15537), on Artemisia scoparia
(MYX 15637).

Licea parasitica (Zukal) G.W. Martin (5 MC)

Loc 1 MC 1, on bark of living Ulmus sp. (MYX
15560 cf.). Loc 3 MC 4, on bark of living Populus
sp. (MYX 15528, MYX 15534), on bark of living
Salix sp. (MYX 15542, MY X 15548).

Specimen 15560 has atypical sporangia. Contrary
to the typical ones, its peridium is dark-olive-brown,
membranous, completely devoid of dark granulat-

ed material which is highly unlike for this species.
However, the rest of features are typical, e.g.: entire-
ly smooth spores 14.5-15.2 um in diam., warts on
the inner peridial surface, and a specific lid on top of
the sporangium.

Licea rugosa var. fujiokana (Y. Yamam.) D. Wrig-
ley & Lado (2 MC)

Loc 1 MC 2, on dry shoots of Hedera sp. (MYX
15564, MYX 15571).

This species is characterized by the presence of
small sporangia on dark, non-transparent stalks filled
with dark spores. In transmitted light spore shell
is irregularly incrassate, whereas spore surface is
smooth. L. rugosa var. fujiokana has relatively small
spores in comparison with the typical variety (14-16
pum vs (-9)10-11 um respectively). On the territory of
Russia this variety has been registered in Kedrovaya
Pad Reserve, Primorsky Krai (F.M.Bortnikov, pers.
comm.) and the typical one — in Sikhote-Alin Nature
Reserve, Primorsky Krai (Novozhilov et al., 2017)
and Utrish Reserve, Krasnodar Krai (unpublished
data).

Licea scintillans McHugh & D.W. Mitch. (1 MC)
(Fig. 1 D, 3 A-D)

Loc 3 MC 1, on ground leaf litter (MY X 15642).

Sporangia globose, shining, with tapering bases
(80—100 pm in diam.), ochroid-brown, covered with
6-8 separate dark-brown spots (10-20 um in diam.)
(fig. 1 D), with separate black warts in the center of
each spot (approximately 5 pm in diam. and 5 pm
high). Peridium one-layered, thin, scarious, with in-
clusions of substrate fragments; outer peridial sur-
face rough due to substrate fragments under SEM
(fig. 3 A, D); inner surface smooth (fig. 4 B) or cov-
ered with slightly pronounced separate warts. Dehis-
cence irregular. Stalk absent. Spores brown, shining
in mass, olive-brown in transmitted light, spore wall
with a pale area, almost smooth, 10.6-12.2 um in
diam.; under SEM ornamented with small warts of
different sizes (fig. 3 C).

Appearance of our specimens exactly cor-
responds to the holotype description (Mitchell,
McHugh, 2000). There is only one distinction —
spores are ornamented with small warts as seen
with the use of SEM (Fig. 3 C), whereas the orig-
inal description claimed that spores are smooth.
Therefore, we assume that the authors have not
considered the examination using scanning elec-
tron microscope.

This species might be regarded to be rare enough.
It has been recorded in the Crimea (Leontyev et al.,
2011), Germany and the USA, as well as in Cuba
(gbif.org); the holotype has been collected in Great
Britain (Mitchell, McHugh, 2000).
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Fig. 3. Licea scintillans (MYX 15642). A — destroyed sporangium. B — inner peridial
surface. C — spores. D — dehisced sporangium and spores. Scale bars: A, D — 30 pm,
B-3um,C—-1pum

Licea tenera E. Jahn (4 MC)

Loc 3 MC 4, on dung of Bos taurus (MYX 15516,
MYX 15514, MYX 15618, MYX 15619).

Lycogala epidendrum (L.) Fr. (5 FC)

Loc 1 FC 3, on decaying wood (MYX 8304); Loc
2 FC 1, on decaying wood (MY X 8343); Loc 3 FC 1
on decaying wood (MY X 8333).

Macbrideola cornea (G. Lister & Cran) Alexop.
(6 MC)

Loc 1 6 MC, on bark of living Ulmus sp. (MYX
15554, MYX 15555*%, MYX 15556, MYX 15559,
MYX 15562%), on dry twigs of Hedera sp. (MYX
15562, MYX 15572, MYX 15574).

Macbrideola oblonga Pando & Lado (4 MC) (Fig.
2 F).

Loc 3 MC 4, on bark of living Populus sp. (MYX
15521), on bark of living Salix sp. (MYX 15543,
MYX 15544* MYX 15547, MYX 15549).

The most prominent features of this species are a
stalk transparent in transmitted light, oval sporangi-
um and spores 9—10 pm in diam. with ornamentation
of small warts.

Metatrichia vesparia (Batsch) Nann.-Bremek. ex
G. W. Martin et Alexop. (3 FC)

Loc 2 MC 3, on decaying wood (MYX 8344,
MYX 8345, MYX 8346).

Paradiacheopsis rigida (Brandza) Nann.-Bremek.
(1 MC)

Loc 3 MC 1, on bark of living Tamarix sp. (MYX
15506, MYX 15507%).

Perichaena calongei Lado, D. Wrigley & Estrada
(4 MC)

Loc 1 MC 1, on dry twigs of Hedera sp. (MYX
15565, MYX 15566%*); Loc 3 MC 3, on wood rot

(MYX 15632, MYX 15633, MYX 15634*, MYX
15635).

This species has been described only in 2009.
The major features of this species are the presence
of oblong, curved, bagel-shaped plasmodiocarps
on the dark thickened hypothallus which is similar
to a short stalk. Meanwhile, peridial surface is di-
vided into sectors by dark thickenings, which take
part in sporangium dehiscence. This species is
similar to P. chrysosperma which also has oblong
plasmodiocarps and large spinules on the capilli-
tial surface. However, P. chrysosperma does not
bear any dark thickenings dividing peridium into
fragments.

On the territory of Russia P. calongei has been
registered only in the Far East (Novozhilov et al.,
2017). However, apparently this species is often de-
termined incorrectly as P. chrysosperma. Thus, ad-
ditional research is required to elucidate this species
distribution in Russia.

Perichaena chrysosperma (Curr.) Lister (8 MC)

Loc 1 MC 1, on bark of living Ulmus sp. (MYX
15558); Loc 2 MC 2, on bark of living Quercus sp.
(MYX 15578), on bark of living Tilia sp. (MYX
15589); Loc 3 MC 5, on bark of living Populus sp.
(MYX 15524, MYX 15526*, MYX 15532, MYX
15536*); on bark of living Juniperus sp. (MYX
15551, MYX 15552, MYX 15553).

Perichaena corticalis (Batsch) Rostaf. (3 FC, 5
MC)

Loc 1 FC 3, on decaying wood (MYX 8305), on
bark (MY X 8306) MC 2, on bark of living Ulmus sp.
(MYX 15561), on dead twigs of Hedera sp. (MYX
15568, 15570%); Loc 2 MC 2, on dung of Ursus sp.,
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on dung of Bos taurus (MY X 15612); Loc 3 MC 1,
on bark living Populus sp. (MY X 15520).

Perichaena depressa Lib. (15 MC)

Loc 2 MC 8, on bark of living Quercus sp.
(MYX 15575, MYX 15576, MYX 15577*, MYX
15579), on bark of living Populus tremula (MY X
15585, MYX 15591, MYX 15592*, MYX 15593),
on dung of Aves (MYX 15600, MYX 15601%*,
MYX 15602); Loc 3 MC 7, on bark of living
Juniperus sp. (MYX 15510, MYX 15511, MYX
15512); on dung of Bos taurus (MYX 15620), on
dung of Lepus sp. (MY X 15627, one specimen is
absent in herbarium), on fruits of Gleditsia tria-
canthos L. (no specimen in herbarium), on bark
of living Robinia sp. (MYX 15638, MY X 15639,
MYX 15640%).

Perichaena liceoides Rostaf. (1 MC) (fig. 2 G)

Loc 2 MC 1, on ground leaf litter of Betula sp.
and of Acer sp. (MYX 15597, MYX 15598%).

Perichaena luteola (Kowalski) Gilert (5 MC)
(Fig. 2 H)

Loc 2 MC 4, on dung of Bos taurus (MY X 15603,
MYX 15604, MYX 15605, MYX 15606*, MYX
15607, MY X 15608*); Loc 3 MC 1, on dung of Bos
taurus (MYX 15617).

This species often develops on dung of herbiv-
orous animals (Eliasson, Keller, 1999). Perichaena
luteola differs from P. liceoides by less pronounced
spore ornamentation as well as the presence of capil-
litium (fig. 2 H). Since the formation of fruit bodies
takes a lot of time, spore mass detaches from mem-
branous peridium and as a result sporangia seem
darker.

Perichaena quadrata T. Macbr. (4 MC)

Loc 3 MC 4, on bark of living Juniperus sp.
(MY X 15513); on dung of Bos taurus (MYX 15623,
MYX 15624, MYX 15625).

Perichaena vermicularis (Schwein.) Rostaf.
(2 MC)

Loc 1 MC 1, on dry twigs of Hedera sp. (MYX
15563); Loc 3 MC 1, on dung of Bos taurus (MYX
15621).

Physarum album (Bull.) Chevall. (5 FC)

Loc 1 FC 2, on decaying wood (MY X 8307, MYX
8308); Loc 2 FC 3, on decaying wood (MYX 8350,
MYX 8351), on bark (MYX 8349).

Physarum bethelii T. Macbr. ex G. Lister (1 MC)

Loc 3 MC 1, on dung of Ovis sp. (MYX 15622).

This species occupies an intermediate position
between Physarum album and P. viride. The main
characteristics are yellow fusiform capillitial nod-
ules and almost uncalcified peridium. However,
the most suitable feature to identify P. bethelii is
the large spore size ((9-) 10-11 (-12) pm in diam.),

whereas P. album and P. viride have smaller spores
(7-8 um).

Physarum cinereum (Batsch) Pers. (2 MC)

Loc 3 MC 2, on bark of living Juniperus sp.
(MY X 15514), on bark of living Ailanthus altissima
(MYX 15518).

Physarum diderma Rostaf. (1 MC)

Loc 3 MC 1, on Artemisia scoparia (herbarium
specimen is absent).

Physarum didermoides (Pers.) Rostaf. (2 MC)

Loc 2 MC 1, on bark of living Salix sp. (MYX
15587); Loc 3 MC 1, on bark of living Juniperus sp.
(MYX 15515).

Physarum globuliferum (Bull.) Pers. (1 FC)

Loc 1 FC 1, on decaying wood (MY X 8314).

Physarum leucophaeum Fr. et Palmquist (7 FC,
1 MC)

Loc 1 FC 7, on decaying wood (MYX 8310,
MYX 8311, MYX 8312, MYX 8313), on surface
of fungus (MY X 8309), MC 1, on dung of Ovis sp.
(MYX 15627).

Physarum leucopus Link (1 FC, 2 MC)

Loc 1 FC 1, on bark (MYX 8315), MC 2, on dry
twigs of Hedera sp. (MYX 15567, MYX 15569%,
MYX 15573).

Physarum serpula Morgan (4 MC)

Loc 3 MC 4, on bark of living Morus sp. (MYX
15500), on bark of living Populus sp. (MY X 15523,
MYX 15525, MYX 15531).

Reticularia intermedia Nann.-Bremek. (1 FC)

Loc 1 FC 1, on decaying wood (MYX 8316).

Reticularia lycoperdon Bull. (1 FC)

Loc 1 FC 1, on bark (MYX 8317).

Reticularia splendens Morgan (2 FC)

Loc 1 FC 1, on decaying wood (MY X 8318); Loc
2 FC 1, on decaying wood (MY X 8352).

Stemonaria longa (Peck) Nann.-Bremek., R.
Sharma & Y. Yamam. (1 MC)

Loc 2 MC 1, on twigs of Juniperus sp. (MYX
15582).

Stemonitis axifera (Bull.) T. Macbr. (3 FC)

Loc 1 FC 2, on decaying wood (MYX 8319,
MYX 8320), Loc 2 FC 1, on decaying wood and on
bark (MYX 8353).

Stemonitis fusca Roth (2 FC)

Loc 1 FC 2, on decaying wood (MYX 8321, one
specimen is absent in herbarium).

Stemonitopsis aequalis (Peck) Y. Yamam. (1 MC)

Loc 3 MC 1, on bark of living Tamarix sp. (MYX
15509).

This species is frequently recorded in Central
Russia, although it is usually collected during the
field studies. The major features are microspinu-
lous spores 8-9 pm in diam., pretty long sporangium
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stalks and almost closed capillitial net on the sporan-
gium surface.

Stemonitopsis typhina (F. H. Wigg.) Nann.-
Bremek. (1 FC)

Loc 1 FC 1, on decaying wood (MY X 8322).

Trichia contorta (Ditmar) Rostaf. (1 FC)

Loc 1 FC 1, on decaying wood (MYX 8323).

Trichia contorta var. karstenii (Rostaf.) Ing (2
MC)

Loc 3 MC 2, on bark of living Salix sp. (MYX
15541, MY X 15546).

Trichia decipiens (Pers.) T. Macbr. (4 FC)

Loc 1 FC 2 on decaying wood (MYX 8324, MYX
8325); Loc 2 FC 2, on decaying wood (MY X 8348,
one specimen is absent in herbarium).

Trichia favoginea (Batsch) Pers. (2 FC)

Loc 1 FC 2, on decaying wood (MY X 8347, MYX
8354).

Trichia persimilis P. Karst. (1 FC)

Loc 2 FC 1, on decaying wood (MY X 8355).

Trichia varia (Pers. ex J. F. Gmel.) Pers. (13 FC)

Loc 1 FC 12, on decaying wood (MYX 8326,
MYX 8327, MYX 8329, MYX 8330, MYX
8331, MYX 8332, 5 specimens are absent in
herbarium), on decaying wood and on bark
(MYX 8328); Loc 2 FC 1, on decaying wood
(MYX 8356).

Tubifera ferruginosa (Batsch) J. F. Gmel. (1 FC)

Loc 2 FC 1, on decaying wood (MY X 8357).

Results and discussion

A total of 207 specimens of myxomycete fruit
bodies (sporocarps) were found in the territory
of three wildlife sanctuaries of Dagestan State
Nature Reserve, among them 83 records from
field collections and 124 obtained from moist
chambers. Altogether there were 71 myxomy-
cete morphospecies recorded from 25 genera, 11
families and 6 orders (Table 2). Among them 118
specimens belonging to 43 species were obtained
exclusively from moist chamber cultures and 86
specimens of 34 species were collected exclu-
sively in the field. Thus, only 4 species were de-
tected by both of these methods.

The order Trichiales was presented by the
highest diversity (22 species). The order Phy-
sarales, which contains the largest number of
described species, was represented by only 19
taxa. Such number of detected species is not typ-
ical for the majority of well-known biotas. Rep-
resentatives of this order usually prevail in both
species diversity and the number of taxa record-
ed. Fewer species were discovered in the orders

Stemonitidales and Cribrariales (13 species in
both of these orders). The richest in the number of
species is the genus Physarum represented by 9 spe-
cies. Besides that, representatives of this genus were
recorded in the field (4 species) and also obtained
from the moist chamber cultures (7 species). Rep-
resentatives of the rest most numerous genera were
revealed principally by only one of the mentioned
methods. For instance, the genus Perichaena was
represented by 8 species among which all were ob-
tained from the moist chamber cultures, while only
P. corticalis was collected in the field. Representa-
tives of the genus Licea (8 species) were revealed
only by the moist chamber method, while species
of the genera Arcyria and Trichia (6 species in each
of them) were predominantly found in the field
(5 species in each of them), but one species from
both genera was obtained from the moist chamber
cultures (Arcyria cinerea and Trichia contorta var.
karstenii). This case is explainable enough, since
there is usually a distinctive correlation between
representatives of different genera and their prefer-
able substrates. For example, sporophores of Licea
species are too small, so their detection in the field
is complicated, whereas the majority of species in
the genera Arcyria and Trichia (6 species in both of
genera) are xylophilic, and representatives of this
ecological-trophic group are not frequently found
in moist chambers (Novozhilov, 2000). This might
be explained by a whole range of factors, among
which the physical impossibility of large plasmo-
dium development and inappropriate condition of
constant overwetting are the most crucial.

Most of the specimens collected in the field
are assigned to Trichia varia (13), while the rest
of species are represented by smaller number of
specimens (7 or less). The same situation was ob-
served in moist chamber cultures with the most fre-
quent species Perichaena depressa (15 specimens),
whereas other species were represented by 8 or less
specimens.

The results of comparing two methods used
once again claim the necessity of their joint ap-
plication.

Conclusion

In this article we present the first annotated check-
list of myxomycetes of Dagestan obtained by both
field surveys and moist chamber cultivation. Howev-
er, we think that this checklist is not comprehensive.
Detection of the full species diversity requires addi-
tional long-term studies on the whole territory of the
Republic of Dagestan ( Table 2)
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Table 2

Taxonomic structure of the myxomycete biota recorded in the described territory of the Republic of Dagestan

Order Family Genus
Ceratiomyxales (1) Ceratiomyxaceae (1) Ceratiomyxa (1)
Echinosteliales (3) Echinosteliaceae (3) Echinostelium (3)

Liceaceae (7) Licea (7)
Cribrariaceae (1) Cribraria (1)
Cribrariales (13) Lycogala (1)
Reticulariaceae (5) Reticularia (3)
Tubifera (1)
Metatrichia (1)
Trichiaceae (7)
Trichia (6)
Trichiales (22) Arcyria (6)
Arcyriaceae (14)
Perichaena (8)
Dianemataceae (1) Calomyxa (1)
Badhamia (2)
Physaraceae (14) Physarum (9)
Physarales (19) Fuligo (3)
Diderma (1)
Didymiaceae (5)
Didymium (4)
Comatricha (3)
Enerthenema (1)
Lamproderma (1)
Macbrideola (2)
Stemonitidales (13) Stemonitidaceae (13)
Paradiacheopsis (1)
Stemonaria (1)
Stemonitis (2)
Stemonitopsis (2)
CIIMCOK JINTEPATYPBI

AtaeB 3.B. Jlanamadter Camypckoro ¢enepansHoro 3a-  binarosunos A.K., Ouaros /.M., Ha3sipoBa P.U., Priba-

Ka3HMKa // Marepuaibl MeXpEernoHalbHOW Hay4YHO- koB M.A. O co3manum HamumoHanbHOro mnapka «Ca-
NpaKTHYeCKOW KOH(epeHIMH « AKTya bHbIe TPOOIEMBbI Mypckuid» // Marepuanbl MeXperdoHaJIbHONH Hay4YHO-
0c000 OXpaHseMbIX IPUPOJHBIX TeppUTOpHUii». Maxau- MpaKTUYECKON KOH(EepeHIHH U pecnyOIMKaHCKOTO
kama. 2018, C. 261-267. KOHKypCca KpaeBeIUYeCKUX HCCIeNOBATEIbCKUX pa-
AtaeB 3.B., KacymoB K.A. Pesynabrarsl reomopdonoru- 00T «/larecTaH: akTyalbHbIe NPOOIEMBI 0c000 OX-
YECKOT0, TUAPOJIOTHYECKOTO, IOYBEHHOTO, T€000TaH - paHsIeMBbIX NPUPOAHBIX TeppUTOpHil». Maxaukana,
YECKOro W JaHAMA(GTHOTO KapTUPOBAHUSI TEPPUTOPHU 2018. C. 11-16.
3akaznuka «Tnsparunckuity // Jletonucws Ilpuponel.  Topbarosckuit B.B., Tumkos A.A., benonosckas E.A.,
Marepuanbl HaONIOACHUN M MCCIEIOBAHUNM B TIPUPOJ- Kpatoxun A.H., Co6oneB H.A., TutoBa C.B. Arnac
HBIX KOMILIEKCaxX 3amoBeAHHKa «JlarecTanckuii» u 3a- rOCY/JapCTBEHHBIX MPUPOIHBIX 3alOBEAHUKOB Poccum.
Ka3HUKOB «ArpaxaHckuity, «Camypckuity n «Tmsapa- M., 2017. C. 195-197.

tunckuit» B 2013 . T. 14. Maxaukana, 2014, C. 16-37.  3anoBenuuku Kaskasa // 3anosenuuku CCCP / Ilox pexn.



BIOJI. MOCK. O-BA UCIIBITATEJIEN [IPUPOJIBL. OTJI. BUOJL. 2021. T. 126. BBIIL. 4. BOTAHUKA
48 BYUL. MOSK. O-VA ISPYTATELEJ PRIRODY. OTD. BIOL. 2021. T. 126. VYP. 4. BOTANICA

B.E. CoxonoBa, E.E. CeipoeukoBckoro. M., 1990.
C. 45-47.

Wmanmupzae U.X., AbnymxanumoB A.A. Ilpuponusie
U HUCTOPUYCCKUC MPEANOCBIJIKHM PasBUTUA TypuiMa U
pekpeannu B TnspatuHCKkOM paifoHe pecmy6nuku [la-
recran // M3Bectus JlarecTaHCKOTO rocyaapCTBEHHOTO
negarorunyeCKoro YHuBEpCuTeTa. EcTecTBeHHbBIEC U TOY-
Hele Hayku. 2014. Ne. 4. C. 71-79.

MartseeB A.B., I'momunckuit B.U. [lepBrie maHHBIE O
Mmukcomuiietax Jlarecrana // Tpyasl rocynapcTBEH-
HOT'O MPUPOAHOTO 3amoBeAHNKa Jlarecranckuii. 2017.
Bem. 13. C. 20-27.

MarseeB A.B., I'mommuckuit B.W., IIpoxopor B.II.
Hcnonb3zoBanue  Meroja Kamep  JUIs
BBISIBJICHHUSI BUI0BOTO pa3Hoo6pa3mI MHUKCOMUIICTOB
/! BrojieTeHb MOCKOBCKOI'O OOIIECTBa HCIBITATEICH
npupoxa. Otnen buonormueckmii. 2014. T. 119. Bem.
5. C. 36-45.

Hosoxnnos F0.K. Onpenenurens rpubos Poccun. Otnen
Cnuzesukn. Brimyck 1. Kmacc Muxcomurersr. CII6.,
1993. 288 c.

Taxynunosa 3.111., I'yceiinos I1I.A. Pasnoo6pasue ¢mopst
CamypcKoro jieca B OKpeCTHOCTH ¢. buipomib-Kazmans
// Marepuaibl HaydHOI ceccuu mpodeccopcKo-mperno-
JTaBaTEIBCKOTO cOCTaBa JlarecTaHCKOro TroCyJapCcTBEH-
HOTO TMEeJaroruyeckoro YHUBEPCUTETA, MOCBSILIEHHOMN
95-netuto reposi coBeTckoro coro3a CyneliManoBa Pus-
BaHa bammposuda. Maxadkana, 2016. C. 228-230.

Adl S.M., Bass D., Lane C.E., Luke$ J., Schoch C.L.,
Smirnov A., Agatha S., Berney C., Brown M.W., Burki
F., Cardenas P., Cepiéka I., Chistyakova L., del Campo
J., Dunthorn M., Edvardsen B., Eglit Y., Guillou L.,
Hampl V., Heiss A.A., Hoppenrath M., James T.Y.,
Karpov S., Kim E., Kolisko M., Kudryavtsev A., Lahr
D.J.G., Lara E., Le Gall L., Lynn D.H., Mann D.G.,
Massana i Molera R., Mitchell E.A.D., Morrow C., Park
J.S., Pawlowski J.W., Powell M.J., Richter D.J., Rueck-
ert S., Shadwick L., Shimano S., Spiegel F.W., Torru-
ella i Cortes G., Youssef N., Zlatogursky V., Zhang Q.
Revisions to the classification, nomenclature, and di-
versity of Eukaryotes // Journal of Eukaryotic Microbi-
ology. 2019. Vol. 66, P. 4-119.

Eliasson U.H., Keller H.W. Coprophilous myxomycetes:
updated summary, key to species, and taxonomic obser-
vations on Trichia brunnea, Arcyria elaterensis, and Ar-
cyria stipata // Karstenia. 1999. Vol. 39, N. 1. P. 1-10.

Henney M.R., Alexopoulos C.J., Scheetz R.-W. Didymium
atrichum, a new myxomycete from south-central Texas
// Mycotaxon. 1980. Vol. 11, N. 1. P. 150—-164.

BJIAXXHBIX

Hollés L. Adatok a Kaukazus gombainak ismeretéhez //
Novénytani Kozlemények. 1902. Vol. 1. P. 147-155.
Ing B. The myxomycetes of Britain and Ireland. London,

1999. 374 p.

Kang S., Tice A.K., Spiegel F.W., Silberman J.D., Panek
T., Cepicka I., Kostka M., Kosakyan A., Alcentara D.,
Roger A.J., Shadwick L.L., Smirnov A., Kudryavtsev
A., Lahr D., Brown M.W. Between a pod and a hard
test: The deep evolution of Amoebae // Molecular Biol-
ogy and Evolution. 2017. Vol. 34. N. 9, P. 2258-2270.

Lado C. An on line nomenclatural information system
of Eumycetozoa. 2005-2021. Real Jardun BotoOnico,
CSIC. Madrid, Spain. http://www.nomen.eumycetozoa.
com (date of access: 02.02.2021).

Leontyev D.V., McHugh R., Fefelov K.A., Kochergina
A.V. New and rare Myxomycetes of Ukraine. 2. South-
west Crimea // Nova Hedwigia. 2011. Vol. 92. N. 1-2.
P. 245-256.

Leontyev D.V., Schnittler M., Stephenson S.L., No-
vozhilov Y.K., Shchepin O.N. Towards a phylogenetic
classification of the Myxomycetes // Phytotaxa. 2019.
Vol. 399, P. 209-238.

Martin G.W., Alexopoulos C.J. The Myxomycetes. lowa
City, 1969. 566 p.

Mitchell D.W., McHugh R. Recent discoveries of cor-
ticolous Licea species from the British Isles with de-
scriptions of two new species // Karstenia. 2000. Vol. 40.
N. 1-2. P. 103-109.

Novozhilov Y.K., Zemlianskaia I.V., Schnittler M.,
Stephenson S.L. Myxomycete diversity and ecol-
ogy in the arid regions of the Lower Volga River
Basin (Russia) // Fungal Diversity. 2006. Vol. 23.
P. 193-241.

Novozhilov Yu.K., Schnittler M., Erastova D.A., Shchepin
O.N. Myxomycetes of the Sikhote-Alin State Nature
Biosphere Reserve (Far East, Russia) // Nova Hed-
wigia. 2017. Vol. 104. P. 183-209.

Poulain M., Meyer M., Bozonnet J. Les Myxomycétes.
Guide de détermination Tome 1. Sévrier France, 2011.
568 p. 15 pl.

Poulain M., Meyer M., Bozonnet J. Les Myxomycétes.
Tome 2. Sévrier France, 2011. 544 p.

Stephenson S.L., Stempen H. Myxomycetes: A Handbook
of Slime Molds. Portland, 2000. 183 p.

Wrigley de Basanta D., Estrada-Torres A. Techniques for
recording and isolating Myxomycetes // The Myxomy-
cetes. Biology, systematics, biogeography, and ecol-
ogy. / ed.: S.L. Stephenson, C. Rojas. London. 2017.
P. 333-363.

REFERENCES

Adl S.M., Bass D., Lane C.E., Lukes$ J., Schoch C.L.,
Smirnov A., Agatha S., Berney C., Brown M.W., Burki
F., Cardenas P., Cepi¢ka 1., Chistyakova L., del Cam-
po J., Dunthorn M., Edvardsen B., Eglit Y., Guillou
L., Hampl V., Heiss A.A., Hoppenrath M., James T.Y.,

Karpov S., Kim E., Kolisko M., Kudryavtsev A., Lahr
D.J.G., Lara E., Le Gall L., Lynn D.H., Mann D.G.,
Massana 1 Molera R., Mitchell E.A.D., Morrow C.,
Park J.S., Pawlowski J.W., Powell M.J., Richter D.J.,
Rueckert S., Shadwick L., Shimano S., Spiegel F.W.,



BIOJI. MOCK. O-BA UCIIbITATEJIEN IIPUPOJIBL. OT/I. BMOJI. 2021. T. 126. BBIIL. 4. BOTAHUKA
BYUL. MOSK. O-VA ISPYTATELEJ PRIRODY. OTD. BIOL. 2021. T. 126. VYP. 4. BOTANICA 49

Torruella i Cortes G., Youssef N., Zlatogursky V.,
Zhang Q. Revisions to the classification, nomenclature,
and diversity of Eukaryotes // Journal of Eukaryotic
Microbiology. 2019. Vol. 66, P. 4-119.

Ataev Z.V. Lanshafty Samurskogo federal’nogo zaka-
znika // Materialy mezhregional’noy nauchno-prak-
ticheskoy konferentsii “Aktual’nye problemy osobo
okhranyaemych prirodnych territoriy”. Makhachkala.
2018. S. 261-267 (in Russian).

Ataev Z.V., Kasumov K.A. Resul’taty geomorfo-
logicheskogo, gidrologicheskogo, pochvennogo, geo-
botanicheskogo i landshaftnogo kartirovania territorii
zakaznika “Tlyaratinskiy” // Letopis’ Prirody. Materia-
ly nabludeniy i issledovaniy v prirodnych kompleksakh
zapovednika “Dagestanskiy” i zakaznikov “Agrakhan-
skiy”, “Samurskiy” i “Tlyaratinskiy” v 2013 g. Vol. 14.
Makhachkala. 2014. S. 16-37 (in Russian).

Blagovidov A.K. Ochagov D.M., Nazyrova R.I., Rybak-
ov I.A. O sozdanii natsional’nogo parka “Samurskiy”
// Materialy mezhregional’noy nauchno-prakticheskoy
konferentsii respublikanskogo konkursa kraeved-
cheskikh issledovatel’skikh rabot “Dagestan: actu-
al’nye probleny osobo okhranyaemykh prirodnykh ter-
ritoriy”. Makhachkala, 2018. S. 11-16. (in Russian)

Eliasson U.H., Keller H.W. Coprophilous myxomycetes:
updated summary, key to species, and taxonomic obser-
vations on Trichia brunnea, Arcyria elaterensis, and Ar-
cyria stipata // Karstenia. 1999. Vol. 39. N. 1. P. 1-10.

Gorbatovskiy V.V., Tishkov A.A., Belonovskaya E.A.,
Krayukhin A.N., Sobolev N.A., Titova S.V. Atlas go-
sudarstvennykh prirodnykh zapovednikov Rossii. M.,
2017. S. 195-197. (in Russian)

Henney M.R., Alexopoulos C.J., Scheetz R.W. Didymium
atrichum, a new myxomycete from south-central Texas
// Mycotaxon. 1980. Vol. 11. N. 1. P. 150-164.

Hollés L. Adatok a Kaukazus gombainak ismeretéhez //
Novénytani Kozlemények. 1902. Vol. 1. P. 147-155.
Imanmirzaev I.H., Abdulzhalimov A.A. Natural and his-
torical backgrounds for the development of tourism and
recreation in Tlyarata district of the Republic of Dag-
estan // Proceedings of Dagestan State Pedagogical
University. Natural and Exact Sciences. 2014. N. 4.

S. 71-79. (in Russian)

Ing B. The myxomycetes of Britain and Ireland. London,
1999. 374 p.

Kang S., Tice A.K., Spiegel F.W., Silberman J.D., Panek
T., Cepicka I., Kostka M., Kosakyan A., Alcantara D.,
Roger A.J., Shadwick L.L., Smirnov A., Kudryavtsev
A., Lahr D., Brown M.W. Between a pod and a hard
test: The deep evolution of Amoebae // Molecular Biol-
ogy and Evolution. 2017. Vol. 34. N. 9, P. 2258-2270.

Lado C. An on line nomenclatural information system
of Eumycetozoa. 2005-2020. Real Jardan Bot6nico,
CSIC. Madrid, Spain. http://www.nomen.eumycetozoa.
com (date of access: 02.02.2021).

Leontyev D.V., McHugh R., Fefelov K.A., Kochergina

A.V. New and rare Myxomycetes of Ukraine. 2. South-
west Crimea // Nova Hedwigia. 2011. Vol. 92. N. 1-2.
P. 245-256.

Leontyev, D.V., Schnittler, M., Stephenson, S.L., No-
vozhilov, Y.K., Shchepin, O.N. Towards a phylogenetic
classification of the Myxomycetes // Phytotaxa. 2019.
Vol. 399, P. 209-238.

Martin G.W., Alexopoulos C.J. The Myxomycetes. lowa
City, 1969. 566 p.

Matveev A.V., Gmoshinskiy V.I. First data on Myxomy-
cetes of Dagestan. Trudy gosudarstvennogo prirodnogo
zapovednika Dagestanskiy. Vol. 13.2017. S. 20-27. (in
Russian)

Matveev A.V., Gmoshinsky V.I., Prokhorov V.P. Using of
the moist chamber in discovery of myxomycetes bio-
diversity // Bulletin of Moscow Society of Naturalists.
Biological series. 2014. Vol. 119. N. 5. S. 36-45. (in
Russian)

Mitchell D.W., McHugh R. Recent discoveries of cortico-
lous Licea species from the British Isles with descrip-
tions of two new species // Karstenia. 2000. Vol. 40. N.
1-2. P. 103-109.

Novozhilov Yu.K. Opredelitel’ gribov Rossii. Otdel Slize-
viki. Vypusk 1. Klass Miksomitsety. SPb. 1993. 288 s.
(in Russian)

Novozhilov Y.K., Zemlianskaia I.V., Schnittler M., Ste-
phenson S.L. Myxomycete diversity and ecology in the
arid regions of the Lower Volga River Basin (Russia) //
Fungal Diversity. 2006. Vol. 23. P. 193-241.

Novozhilov Yu.K., Schnittler M., Erastova D.A., Shchepin
O.N. Myxomycetes of the Sikhote-Alin State Nature
Biosphere Reserve (Far East, Russia) // Nova Hed-
wigia. 2017. Vol. 104. P. 183-209.

Poulain M., Meyer M., Bozonnet J. Les Myxomycétes.
Guide de détermination Tome 1. Sévrier France, 2011.
568 p. 15 pl.

Poulain M., Meyer M., Bozonnet J. Les Myxomycétes.
Tome 2. Siivrier, France, 2011. 544 p.

Stephenson S. L., Stempen H. Myxomycetes: A Hand-
book of Slime Molds. Portland, 2000.183 p.

Tazhudinova Z.Sh. Guseynov Sh.A. Raznoobrazie flo-
ry Samurskogo lesa v okrestnosti s. Bil’bil’-Kazmal’
/I Materialy nauchnoy sessii professorsko-prepoda-
vatel’skogo sostava Dagestanskogo gosudarstvenno-
go pedagogicheskogo universiteta, posvyashchennoy
95-letiyu geroya sovetskogo soyuza Suleymanova Riz-
vana Bashirovicha. Makhachkala, 2016. S. 228-230.
(in Russian)

Wrigley de Basanta D., Estrada-Torres A. Techniques for
recording and isolating Myxomycetes // The Myxo-
mycetes. Biology, systematics, biogeography, and
ecology. / ed.: S.L. Stephenson, C. Rojas. London.
2017. P. 333-363.

Zapovedniki Kavkaza // Zapovedniki SSSR / Pod red.
V.E. Sokolova, E.E. Syroechkovskogo. M., 1990.
S. 45—47. (in Russian)



50

BIOJI. MOCK. O-BA UCIIBITATEJIEN [IPUPOJIBL. OTJI. BUOJL. 2021. T. 126. BBIIL. 4. BOTAHUKA
BYUL. MOSK. O-VA ISPYTATELEJ PRIRODY. OTD. BIOL. 2021. T. 126. VYP. 4. BOTANICA

CaeneHust 00 aBTOpax

I'MommHckuit Brnagumup VBanoBud - cT. pemno. kKadeapbl MUKOJIOTHH U albIOJIOTHH
ouonoruyeckoro akyiasrera MOCKOBCKOTO TOCYAapCTBEHHOTO YHHBEPCHUTETa HMMEHH
M.B. JIomoHOCOBa, Hay4. cOTp. II0JUCTOBCKOTO rocy1apCTBEHHOIO 3aII0BEIHUKA, KAH/I.
ouodn. Hayk, 119234, . Mocksa, Jlennnckue ropsr, A. 1, ctp. 12, rubisco@list.ru;

MarseeB AHapeit BrnaguMupoBuy — coTp. kKadeapbl MUKOJIOTHH M aJbrOJIOTHU OHOJI0-
ru4yeckoro ¢axynprerara MOCKOBCKOTO TOCYAapCTBEHHOTO YHUBEpcUTeTa nMeHn M.B.
Jlomonocosa, 119234, . Mocksa, Jlenunckue ropsr, 1. 1, ctp. 12, andrmatveev@gmail.
com;

JlazapeBa Oubra AjieKcaHpOBHA — CTYJICHTKA OMOJIOTHYEcKoro ¢akynbsrera MocKoB-
CKOTO rocyapcTBeHHOTo YHuBepcuTeTa umeHn M.B. Jlomonocosa, 119234, . Mockaa,
Jlenunckue ropel, 1. 1, ctp. 12. bloomyConvallaria@yandex.ru.

Information about the author

Gmoshinskiy Vladimir Ivanovich, Faculty of Biology, Lomonosov Moscow State
University, Faculty of Biology Polistovsky Natural State Reserve, rubisco@list.ru;

Matveev Andrey Vladimirovich, Faculty of Biology, Lomonosov Moscow State
University, andrmatveev(@gmail.com;

Lazareva Olga Aleksandrovna, Faculty of Biology, Lomonosov Moscow State
University, bloomyConvallaria@yandex.ru.

Bkuax aBropos

Bce aBTOopBI crienany SKBUBAJICHTHBIN BKJIA]] B TIOATOTOBKY ITyOIHKAIINN.
Contribution of the authors

The authors contributed equally to this article.

Konduaukr uatepecon

ABTODBI 3asIBJISIIOT 00 OTCYTCTBUH KOH(IUKTAa HHTEPECOB.

Conflicts of interests

The authors declare no conflicts of interests.

Cratpss moctynuia B pemakuuio 18.02.2021; omobpena mocie pereH3UPOBAHUS
12.05.2021; npunsita k nyonukanuu 14.07.2021.

The article was submitted 18.02.2021; approved after reviewing 12.05.2021; accepted
for publication 14.07.2021.



BULLETIN OF MOSCOW SOCIETY OF NATURALISTS

Biological series
Volume 126. Part 4
2021

CONTENTS

Snit’ko V.P, Snit’ko L.V. A New Find of a Nyctalus lasiopterus (Schreber, 1780) in the
Urals . .o

Nikitsky N.B., Polevoj A.V., Vlasenko 4.S. On the Morphology and Phenology of Spring
Dung Beetle (Trypocopris vernalis (Linnaeus, 1758)) in the Moscow Region ... ........

Mustafina A.N., Abramova L.M., Golovanov Y. M., Karimova O.A. Ecology and Structure
of Cenopopulations of Zygophyllum pinnatum Cham. (Zygophyllaceae) in the Cis-Urals
and Western Kazakhstan . . . ... ... . . e

Gmoshinskiy VI., Matveev A.V.,, Lazareva O.A. New Data on Myxomycetes
(=Myxogastrea, Mycetozoa) from Dagestan State Nature Reserve (North Caucasus,
RUSSIA) . . oo

10

22

Contents and summaries are available in INTERNET (http://herba.msu.ru).
Copneprxanue u aummiickoe pestome crareii Bocripoussogircs B UTHTEPHETE (http://herba.msu.ru).




ITPABHJIA U1 ABTOPOB KYPHAJIA
«BIOJIJIETEHBb MOCKOBCKOI'O OBIIECTBA UCNBITATEJIEM ITPUPO/IbI.
OT/IEJI BUOJIOT MYECKHU»

Kypnan «bromererr MOUIL. Otaen Guonoruueckuiin» myoIuKyeT CTaThH 110 300JI0THH, OOTAaHHUKE, OOIIIUM
BOITPOCAM OXPaHBbI IPUPOJIBI U UCTOPUU OHOJIOTUH, a TAKXKE PELIEH3UU Ha HOBBIE OMOTOTHUECKHeE ITyOIMKaINH,
3aMETKH O HayYHBIX COOBITHAX B pasjelie «XpoHHKay», Onorpadudeckue MaTeprasl B pasaenax «tOomien» u
«[lotepn Haykmy. K myOnukarmm mprHAMAIOTCS IPEUMYIIIECTBEHHO MaTEPHAIEI WICHOB MOCKOBCKOTO 00IIeCTBa
HCTIBITaTeNIeH Ipuposbl. Hukakux crenuanbHBIX HaNpaBICHUH, AKTOB SKCIIEPTH3bI, OT3BIBOB M PEKOMEHIAIHI
K PyKOITHCAM cTaTel He TpebyeTcs.

CTaTbH IPOXOJT 00s13aTeNbHOE PelieH3upoBaHue. PelieHne o myOnuKauy IpUHAMAaeTCs PeJaKIIMOHHON KO-
JIeTHei mocne peleH3npoBaHHts, ¢ y4eTOM Hay4HOH 3HAUMMOCTH U aKTYalIbHOCTH ITPE/ICTaBICHHBIX MaTePUAIIOB.

Pykormcu 1o 30070run cieayeT HamnpaeisaTh CBUpHIOBY AHApero BaleHTHHOBHYY IO JIEKTPOHHOM
moure Ha azapec: sviridov@zmmu.msu.ru.

Pykormcn mo GoraHuke ciefyeT HampasiaTh Humosoit Maiie BragnmupoBHE 1Mo S7IEKTPOHHOM IOYTe Ha
azmpec: moip_secretary@mail.ru. TleuaTHsIi BapHaHT PYKOIICH OTIPABIATH HE HYXKHO.

Konraktheiii Tenedon: (495)629-48-73 (Cupuios).

Penakius ocraBnser 3a coboil mpaBo He paccMaTpUBaTh PyKOMHCH, MPEBBINIAIONINE YCTAaHOBIECHHbIH
00beM 1M 0(OPMIICHHBIC HE IO IPABHIAM.

IIpaBuia ogpopmiieHHs1 PyKONIHCH
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BCEX PAHIOB CIEAYyeT BBIACHATh KypcuBoM. DaMHINHE aBTOPOB HAa3BAaHUII TaKCOHOB M CHHTAKCOHOB, a
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