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0,72 ¢/uds®, tsBPOW >YhsCiyst 5,516 ds6-1So/Hds®; L. 7 jtejdHO,
cted#O 0,170,3d3, etkdls T fitr2 di, fshsde etHY
CHtesCOLBELOEE-E0stdjo 2,  BdhkitokdLoydy  1,2071,43 ¢/Hd?,
sBPOW MYhlsCishls1 6,117,4 Ge-1Ca/HB®) (wodtedHj&Sts, dodtedH jdSts,
1990). Gld d30ks o0k MmadHjlsikMiselzls 5 Mtfshsedshisd C. altaica
teOLacfo0ls4 W S0SMJ %0 LOdzjhdsds ceOodd, o sdfuis fiihks? d
zhizsads-tie ks osH) 6qHEBS0lBEROSEGSES SEoNMO szt ¢oktdY d
GOctd (doftzdteOzdLOYd™ 0,67711,43 ¢/Hds®).

12. Chara aspera Detharding ex Willdenow T stz jteBOn,
StonOodiz0, 1983 : 162; T Krause, 1997 : 95; T Chara globularis
Thuillier var. Uaspera (Detharding ex Willdenow) R. D. Wood ¥
Wood, Imahori, 1964 : icon 81; 1965 : 202. T m0ted P jesnsa0kow
(ftedz. 1, tecfiy. 16, 17).

sthfstsedsezy2  sdfduss  fihbsetHe 2 gh0dsdts-
YiesWduri 2 odH, teJHCd? @0 OHOHGS-udBdihSE?  tOadddh.
Amlste jy0jlsiw tts jodsizF jhise jiutzs o BLYEOR Misjfis2 d dihshis)yhks2
LStz @0 B6j Zihke? Lk sBEOEZY J60 BHEO Yistizdwvydw C. aspera.
I jteor j fiissBP jdj 5 GORSHSOR C. aspera &0 104OHEE-adBEhSE2
te0adkdt B ¢ SYzBEdCEo0Es U. 4. Istfsos? (1980) tfs d30k jed0k0d
193271947 ¢c., fisckOhbs Colssterd Astls odH BTl sBLOEEY j& ©
BLYOn Atz di vOk™ d _JO&vj vOgr —ysoshdedihSs? SBE.
Istlzdvydd C. aspera o Asdn SLYE0R d 9 L. LEEESR LX) BY @
sk jujtr u. ¢. HOWshses2 d d. R. [tedsizo jords (1983).

0 56 1040HEs-udBdehSE2 LookdR" tsykdvydd C. aspera
SBROLEZY G o BLYEOR Ak P2 uo0dekzd d I ji'Cot o ujo jtets-
SOLORMSOGNSE?  tBE.  tihtfzBZdSd SOLORMSO:  (dtodtedH jdSt,
godbdH S, 1985, 1990), 0O kOSMJ o 6L IuzSdns
A BoshdedehSs? tBE.  {oMhd2MEE2  AJHJEOYdd (*aoddHjkss,
dodiedHjiCs, 2004, 2009; dodidHjhlts, Stedse, 2005). B
stzBdSto0k GORSHET odHO o Hikzedn HlziSis0n Yy soshdedihSs2
sBE. d Pis02MCEeE Sledw (th0dse, sdtftedvise0, 2009). J 2005 6.
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1,5¢/Mmd®, BPOW >YhisCrst 517 ge-1Ca/Hi®)  (wodtedH jdSts,
woddHjdSs, 2004). 30 Ddsd vkdL] odH C. aspera Bdjyit o
Bisedn sLyedn d o te. L2 (A j2MBtee, RNOCE0, 2010).

13. Chara baueri A. Braun T Bt jtB0OR, st0hOodt0, 1983 :
111; T Krause, 1997 : 119; T Wood, Imahori, 1964 : icon 123; 1965 :
318. T mOts0 a0zts0 (tedtz. 1, tedff. 18).

senissedstr?  tiejhisosHar2  (iktottjhhksotHd2)
Ynodsesy jzsWoi e 2 odH, drodhisezr2 du rotsty™ d defstowdd o
fudis0eh d2iw dipyiLikzeNdd i Siy0 19 o. (Langangen, Sviridenko,
1995; Raabe, 2009). 0 OYOHEGB-udBdehCs?  tOakddj
JHdWhlso jhlats BIMSSHOREHIRA] BT dS SBHOBEZYJGE © Hjojkts-
SOLOAMOENSE?  ©BEZ.  tiNfzBRdSd SOLORNSOE o  tiejHjzon
Cinshsihs? sk okiBleus) GLits o 10 Cd othssykid
6. I jtesti0otzisont0o, 02.10.1994 (woddHjdSt, wodidHjdss, 1995;
Langangen, Sviridenko, 1995; wodtdHj&St, 2000) (Hede. 2,
tecffy. 13).

JLjtes, o Colstteisdy BYiz0 sBROLEZY G0 tstlzdvydw C. baueri,
Wistedgdtetso0zsh+ o tiskd>Jkdd ik JWO o tojLizdzIsOls dOtfsdd jddw
sOks? osHs? d HisHHjeYda0shdid Iztesoji!  osHY  djlskddd
HBEXH jor d3d SHOHSOR © 1994 6. 30 d3jfisj LOkdls™ ~ osHE2 dizetats-
fsjfra yjesise o Iksjyjbdj BHESES ojcjlsOydishdses i jLstko
hwetedidieso0thw  tlesyjsL  cdHtesBOSKEEWlste,  Blskzdyorshdamw
AChtfEz it jeiskrid hos2hise0did. AdH C. baueri BY& tBEOLEZYjE ©
BieSsosHEE? itdWittdyinSs? yonisd ot i ikkses osHEYRO @0
kOB LOJEjkhs? tsyej (Hfisyoscislzdlsj). qdkzBdh0 ACHksHO
fshis0o@v&0 0,5 &. uhisde osHY EdHEBSOEBRGZOSES-COZ ydjor2,
Gt je0tdLoyd™ 0,3 6/Hdg®, sBPOW >yhisCrilst T 2,6 §e-1So/Hds?,
ttw_= 7,6 (Langangen, Sviridenko, 1995).

14. Chara braunii Gmelin T 4Bkt jtB0n, sStOn0ad®0, 1983 :
108; T Krause, 1997 : 117; T Wood, Imahori, 1964 : icon 109; 1965 :
261. T mOt0 ateOzdz0 (Ytedtz. 1, tedff. 19).
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4 1983 ¢. d 1985 6. C. schaffneri sB&Otlz> %0 o fisjifds?
inshsifts? wskon tihfzekdSd sSOLOANSOE o BL.  Tjuksd
(Skzhls0z02mCow sBE.) d oS ot il ihlksd osHEY®R] ohstyddd
sL. Isksodhks] (djodtes-sOLORNSOGNCOY tBE.) (dodbdHikSs,
wodedHjzSs, 1985, 1986 0, B, 1990). A 1999 ¢. 4. . w0dB2ds0
fsBte0kO Okl C. schaffneri o tielzHiz 6. JdMSO (*dodtedH jdSs,
wodedH &<, 2005) (tedt. 2, tedh). 22).

Ahjes &0  OYOHGS-udBdENSE? Ooaddld Lo fists
5 g 4fssk0ntyHjRd?  C.schaffneri.  wakg@0ewow  hisdkdjydow
tOHdOY W o 6026050 EoNtteshistOdkjdd™ Yistizevyd? adHO hishisOadw jis
9571105 $SOt/fdz? o GtsH.

v ACskstfse C. schaffneri ROOC jtetz ™ cdzd®r 0,170,4 3,
BYghs-hierd d Wik J dizdhisrj ctelzdisr, COC dhCesyikdj T hizoss
LOdizjhdzv 2 bjrbgsejhar? Psjit. JABHO o ASSksYOm  odHO
6dHtesCOLBBEOSEReS d REsEdHEE-Nza A Wolkkses Shohhse ctlztfy™
GOksted, Bt jte0tdLoydy 0,311,65 6/Hd®, sBMOW >YilsCist 2,87
11,2 ge-1So/Hd®, ey = 7,218 (wodtedHjS, wodtedHjdkSs, 1985,
1986 0, B, 1990).

10 teiHi&OBd OYOHES-HdBtenSE2 e0adkdl odH o d3Ohj
ssJydt G0 sOL0RNSEE GJECshstsykdSd o BL. OShr -0k v Ltk
(ckizBd#O 0,4 d3, cwolzdrs™ T wwkr2 d,  ihsE, osHO
¢qHtesCOteBBHOMEE-COZAYdiodw, Bdbit0tdLoydy 0,49 ¢/Hd®, sBHOW
MYhisCihis 3,8 Be-1Co/HB®). rHAGAUEY 4 ShisBd SBHOGEZYJ& Y 50$>d
9 L. RBOHSOEZ (clzizBd®0 0,170,4 &, Glelzdls T LOE jdad 2 U S, osHO
nizstedHEE-6dHEECOEBEGR0GS- GOt d jo0v, BdtitedddLoyd” 0,9 6/Hds?,
sBPOW >yhsCistist 5,6 dse-1So/Hds®)  (dtodtedHjiSls, dodtedH jdSts,
1990).

23. Chara tenuispina A.Braun T &t jteB0R, St0h0ad®o,
1983 : 177; T Krause, 1997 : 104; T Chara globularis Thuillier var.
¢ tenuispina (A. Braun) R. D. Wood T Wood, Imahori, 1964 : icon
84; 1965 : 208. T mOts0 ssCsCaEHsySto0w (fiedi. 1, tdh. 29).
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10 fejrdtOdd  10YOHEGS-udBdenSs?  OakdB™ &0
fedizjeoshdn  kjttedisstedva  C. tomentosa tfesdLicOnisOjls &0
SOLORMSEd BjECshstsykdS) o BLykdn =kyrj (ckkzed@0 277 d,
clekzdls™ T fitev2 di, isS, oBHO EHEESOLBELOLES-COZ4yd jots-
GObted jotsets fiytshlsOo0, d3ofdziteOkzdLOyd™ 0,3 ¢/Hdz®, sBAOW MYhisCisfyis
2,6 ge-1Ca/Hds®, ey = 7,278,6), At Pisj Y jBOY!j (ctzkzed®0 0,175 d,
Glelzdils ™ T LOdzjdzdz 2 cteOod?, LOdEz ikt 2 YfsS, Mt 2 dt, hshisoe
oHY  dHteCOBEHOEE-G0ed jos-Bochkd jor2,  dydijteOdzdLoydw
0,67710,72 ¢/Hds®, tBHOW >YlsCisiis4  5,5T6 die-4So/Hds®), 7 dtejdHO
(czzBd®O HS 1B, cekzdls T HjnsC f celzBrds Hjstedlstsd, oBHO
CHtesCOtBEHOEE-EOtd jo0w,  BdhitkdLoydy  1,271,43 ¢/Hd?,
sBPOW MYisCshst  6,1717,4 Ge-1So/Hd®), HOBYGHY St (CtzBdd0
0,170,7 &, ctelzdls™ T LOdzjhdk 2 inss, Wekr?2 di, L0diidkdkrd
Cokkd d  cwOad?, otHO  cdHteSOEBBLOES-GOSELd joow,
Bt jte0kdLoydw 1,2711,5 ¢/Hd®, sBPOW >¥hisCshis4 517 dse-1Sa/Hd®)
(woddHjdSs, wodibdHjiSs, 1990, 2004). Istzawydd odHO
dLadfisizr S0SMd o BLYKOR DMises vEdEO (Jj2hBjks, RiOSE0,
2010).

25. Chara vulgaris Linnaeus emend. Wallroth T sdzjteBOr,
SteOnad®0, 1983 : 154; T Chara vulgaris Linnaeus T Krause, 1997 :
81; T Chara vulgaris Linnaeus var. U vulgaris f. vulgaris (Linnaeus)
Wood T Wood, Imahori, 1964 : icon 2; 1965 : 84. T mOt0
5B Chiso jidk0w (tedd. 1, tedf. 33, 34).

sthfstistdstr2 Hzosshstsksoks-tis htsotHE 2 thodds-
YiasWdikr2 odH, djtjHSE oflstejydshd2iw o ok - SBI jSI0R
10YOHEE-adBAENSE?  LOakdk (Skwshdshv ¢ odHOd ~Otsor
otHBERMNEZ 2, &O0dBBEj) wONYLehseOdyhtr- o hbifks? d
EJnshisjhs? Lision). o J flodHdud™ 5 GORBHSOR C. vulgaris &0
10YOHEE-udBdENSER €0Gdh] diJE=khw o toBslsj C. Aduteiz g0
(1930), 2S0L0ah jets stsls odH COS C. foetida A. Br. f. longibracteata
Mig. o fte. A0k0C & 6. yioshdedihto (s Meskdd [ RBjijOE2,
29.08.1928) d o ¢. Rk (s MBBteO 4. Y. ABEBHEE0, 22.07.1912).
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u. s. utedtfistzdissed (1928) szBEdSEa0E0 & jfstiOntdHjkdw
C. vulgaris (= C. foetida A. Br.) 9 tfteislss0R t5. uisds? 2 6. uidnco
(kjheow  Ls0). .  stdits0n  (1950) gt fBGEOR
U. s. utedtfstzdisses? L0 1928 ¢. tfiedove & jhistshOREHjddW
C. vulgaris & siytCo _fisChsjofiS o dis02MmCsts Ste0j (s jtftzow List0)
d ts B0l .. ABksidRdR0 L0 1932 6. T 9 otHEYE) 6. RN
(EdmshisJd0w LEEG0).

Wsoryj BjhlsszonsyHikdy C. vulgaris Brad  skBjyjer
ssiz4C o 198271987 66. 9 osHEY - 5B jSI0R fls ikt Lk (SLYtsO
JO0Er2 u0t0uclze, asE1hE2 uoohekd, GShizols, FOShr-peosiE,
&0t " 580, SdBJt, St5280c0ts, 9  JdjtrlJksBEENCES:
oHBRORdEdPj, . REOGBRLEEZS) d Eihthsjihs? LT
(L. IVMstetsd, ot jdsjhlzrj oSHBYBY 6. I jsestOotzsonto) o
tihyzeedS) sOLOAMSOG (dodtedHjkSs, wodibdHjkSt, 1985, 1990,
1995).

A Tshid2nSs2 AjHjeoydd US>y tsyzevydd C. vulgaris
SBHOBIZ j& " of otejR ikl oBHEY®OR & jfshs jfts2 yonsd J&his2
sBE. (*uodedHi®Ss, voadedHi®ss, 2005). J ysoshdBdihSE? SBE.
oqH G02Hjd% o BLYKOR JOE  J YO&Y, ask+1hdj YOi" (wodiedHidls,
Steizso, 2005), 0 sOSHJ BBLOLYY odHO fisBLORY . &. LOOdksd o
2001 ¢. ot otcjljhhsz oSHEYR] © Hskdhj . rdtyseo
(*dodtedHjtS, dodiedH]BCs, 2009). 0 B6i uB®RIGNCE2 BBE.
yistfizawvydd C. vulgaris sBhOEEZYJG L. . bS04 o 6. R  Jo
tedlssC0n T tjC0n griihd, SOLOfked, FECdRSO d fisObdysra
BLYe0n (*aodtedHj®Ss d Hts., 2009). A fisifls? sk dloihsdr
gsyizivydd C. vulgaris o B0 o St hiskehisd fishikStse ¢SSz d
SYLYECEe0l &0 kjotBjliX4d te. R (IOokzsHOENCOW BB,
tihtzetdSo sOLORMSOL) (ylzts0Ntss, 2003).

u0SJ BYed stzBrdSto0n BJhstkO~syHJEdW C. vulgaris o
oHET R 5B jCk0n moshdBdlSs? Bz d dasOAmCEEs oW
(tBdiOde, sdfftedvksed, 2009). 3 jHOeGs tistzdwydd odHO
SBEOLLJET o  Mjfds? ki  (tdhtfzBzdS0  SOLORNSOd,

71






















































s Jfis4 0 LOLsYjkds? tsyed BJL LOBISEY R fEZjHBO OSHES2
steOMWistegOydd (Hs 4 % ACEkitte), tBEOLEZYJE odHT Nitella
confervacea, Tolypella prolifera, Chara baueri, C. braunii,
C. contraria, C. fragilis, C. neglecta d C. tenuispina.

ed 0k0kdLd Skishjédw odHte ~OkSora otHBLEHEZj2 €
Glelzdzls0ds oV Hjkjis 4 AHOWSBSEZjeOdkstJ ctelztftf, howLOoddk J
ACBEseduinSdds Setisdubizizdssd (tedh. 10).

tdh. 10. usBks jid] tHOWESEt0isG ™ - ezt R0kto - osHEtEMEj?
10tOHGE-HdBAiNCE? B0adGAR Y. Aelztt™: 1 T §jEssdBdkiskow,
2 7 todlsyjeswdi+eov, 3 T edksyhoddstjeswWk1dow,
4 T 1otegHOW iz oW

A ceiztffz tfjesBdtdiste tBI jHdRjGr sdfdukrj sBdikOls jid
IStsdzCsH jlstedlslz = Mo jlsks-f e, fjtera, kYdBGE-ijtera, yihra
dizse (Nitella flexilis, N. confervacea, N. mucronata, N. syncarpa,
Tolypella prolifera). qelztffo thoghsYjkswWdlse oSkEy0jls odHY,
HeisdLieons0= dj 10 sstkSsHjtedlsi ™~ Btec0kdyintdn dkon d BBkl
BJHGZ - Bec0hduinSdd ojf ifsesds dddj0thr - celzdlson (Hihcon,
cldon, hzekdeSor, ydhsra d teOudts? fisjtfikd Lodijddw):
Nitella hyalina, N. gracilis, Nitellopsis obtusa, Lamprothamnium
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v0BEAYO 3
SO yd jo0w >yhisCeiis d Gddite0zdLOydw osHY o osHiY - B jSIs0n
B G2  Yohlsd 10YOHGs-adBdiEhSs?  tOekdRr f) FOEsWdksokd d BAL

R0tesWdlstso
AsHET SO ydjo0™ >YhsCahst, de/md® | Jdis0edioyd®, ¢/Hd?
5B jCsr M Min [ Max | fed | m | Min | Max | fed
f) mOEsWalsegd | 113,2 | 9 914,8 | 403 |34 (005|449 | 09
BJLFOLBWdlsse | 144 | 56 | 1764 | 46,7 | 45| 005 441 | 1.2

eqdsjuond]. eisOsdhisuinCdd Jorodsr: m T fisjHd OdWasduinesd,

Min T Gdtkddoe tisj, Max T doShddozdsj, Jed T G jHIOGO.

1 Bt jHse0GE: - osHE - 5B jCkOn fllsjtfts?, djhtshisjtits2
d djhks? sk J0oHGs-adBdtehSE? wOadkdh L&OYjkdY pH ofsHYT
fshisOadid tls 3,9 His 10,2. mOtsso T j ofsHitshEd st jyjd" o osHOR f
HJOYOLBESA pH &ls 6,5 HEs 10,2 (tedh. 12).

Tdh. 12. tontfeiHitjed] Loy jad? pH d fisHiteX0%dY édHEsCOtBEEOSEe
(e/HeB®) o Bt iHSe0hRE - osHE T - 5B jCIs0n ) 0fOHES -adBdiEhCs2

teQotzd . SteOndds Cisdabslztetsds HisCOLOGY HAOYOLSEY L0y jhkd?
5COLOk jz 2 o ACHIssYOR ROt - otHIstEHEZ 2
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s fejsBrOHOsPdd SEsWs-HoYeseg e fishssvhdrd Sskstse
BrE0 ovifskijt0 yjeCo It jeodkshsq COsHEEs odHO § s
WOSkststs0ds (OBt 7).

v0BEAYO 7
Ul je0distshist ROtso R otHBthE 2 € tesWshisd d fOttssBdshisd
OBHES? e jHT

AdH Atslztfgo Aslztfgo
IstesWazshisd nOYtssBdshisd

Nitella confervacea I G-C
N. flexilis Jr g

N. hyalina I 6-C
N. mucronata J-r C

N. syncarpa X 6-C
Tolypella prolifera T 6-C
Nitellopsis obtusa J-r ¢

Lamprothamnium papulosum I C

Chara aculeolata I 6-C
C. altaica I 6-C
C. aspera J-r 6-C
C. baueri I 6-C
C. braunii I 6-C
C. canescens I 6-C
C. contraria J(I-0 6-C
C. delicatula J-r 6-C
C. fragilis I 6-C
C. kirghisorum JU[D ¢

C. neglecta J(IF-0 6-C
C. schaffneri I 6-C
C. tenuispina J(I-0 6-C
C. tomentosa J-r 6-C
C. vulgaris JI-0 6-C

Ieddsju0hdy. Akt eswhshisd: L T sedeskieswizow, J-J T sedes-
BJLBEEEWEOY, J T GILESEEWEOY, -0 T joltsWhs-BJLEkttwizoy, J-r T GiLs-
JolstosWazow, qtelztif mOotfesBdshisd: @ T Skdeshofisekow, 6-C T Bhdes-Bjlso-
BJLENOtesBEOW, C T BJISO-BLEHOYtSBHROW.
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5.2. stedisjtedd oYHJjZjRdW ACSBABHELEW OGSO A
OSHIstetslz |2

Ued HAWW,jtejtydoydd ASEBOBGBEEY ROseT R oHSEEE 2
GiBBREHBE  ShdSoreds+hw &0  hSosCkyhshsd  dibtWis-
wdLdetsedydnSdn tedhtfshsedisziér HedLizoSte ¢ gidwehddghv
hsedhds  fiegHr, fisydehdaiv o sy WdisejhLo,
e JodLzshdahw d hisejth jdhselzeshdahw o tfesydhid SiissedkiLo.
CCBdisdisteWr  ROtesWdsse Y jifistsBteOLdts  teOmfdsOlstefollst
HJWdkdsdfots?  MisOHdd  teOLadisd™  t&OMisjid?, SEHO Hj2Misadj
CEBYEICHO ASEEsedyjiSdn WoSkstse o Yisths? ¢t tesvadisi o
MLk jhusd ydSij, coBdsizhj, tOLedsdd MtfjydoddLdtse0dd -
ojcjsododzrn  MistezClslzte, sBNYIyded=hdn or>dedkdj o
tzjBEOcsYtedwistz 2 tf jtedisH.

u0sd; ~Okswdlste HAWWtedGydietsodl %0 tdLsdHbGlzE d
ofhddsdivydstdizs  yohisd  yziddhss-gizstoyoltes st jdadw
(teOntteshisteOd ji:r S0S>J WOSkdsOlsdodsts BLtsdLisgHEY j Wistedz ™).
IsteWstsedyicon  see0hdLoyd Rotse T osHEESHE2  dLizyjko
HjlsOk4&ts (Braun, 1876; Wood, Imahori, 1964, 1965; Krause, 1997).
10LE0BBOR0 kjeddhsesedy, difsziLzjgow dhSesydsicids HEw
SHAmOGA™ dF GEEWSESCAd. sz 003 jhts ] shtdyd.) RoEsWdsse
s Hokedn obHSESNEJ? s dsEWsEsuiiSshE  Stedsjedts
fsttesoHO Y  HEMkOkBYSks BSEANdE SHESSBEOLjd  odizsted
Asses  BEWsEsequiiSses  sqtd.  soShstsdduiicd  LioydBY
fodLoCd  (sdr Sster, hdtfise, c¢ojkydSo tiedizdhshdSsoe,
teOnks> jidj 0B ik0kedjo) ¢d sCOL a0l LOg jistkses ozdvld™ &0
wteddteso0hd]  cOBdlENG, @ EhsOdsezitts dn ekdwhdj @O
BOistsedts did ASsusedts odHtse. IsAsskl difistLse0kd) Asdn
GeewsEsedyintde fdLioSte &j &BMJs BYl+ teddsiiiks HEW
HAWW jte JiydOydd BdtdsEW ROtsWdiste, bkt jBlzjshv tsdht dGsern
Ctedls jtocf jo.

COLbjBhT ) WEtdr obHSEShE? o Liksedwh f)jLstkses
CltsOs0  GjiejHSs  tOMiEOEde0sls COC sdfr o jesoydsthn
tedsizse  (kiskjedejsqelz=dj d LdBmjedejisdz=Mdj) did
MNALkJhn ydSese (SHeBskjskdd d dbsesizistdl) (Feldmann,
1966; Adusetontse, 1990). s0C d o fdilsjBon SdLbjthrn Witd
orfihdn  ©OMsjkd?, Yitoshsjtjeus) LEOyjed)  thedHOJshw
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