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BBeaenue

IMonbcKHE KapMHHOHOCHBIH 4epBell SIBJAsSieTCSl IIHPOKO PACIPOCTPAHEHHBIM, MaCCOBEHIM,
MHOTOSITHBIM ¥ 3BPHUTONHEIM  BHAOM. OH 06HTaeT B CTENHOA M JiecocTenmHOM 30He Empasuu. Bup
pacnpocrpater oT LlenrpanvHoil EBponml go BocTounoli MoHrosuM M uepes CTemHble CTalUH
Ceseproro u 3amagHoro Tsub-lllaus nponukaer mo [uccapckoro xpe6ra (Yaschenko, 1990).
KopmoBuiMu pacTenusimu Porphyrophora polonica sisasiiotcs npeactaButenu 17 cemeiicts. OOGIMpPHBIH
apeajl H MHOTOSITHOCTb 3TOTO BHAA JEJAIOT WHTEPECHHIM NpOBEfieHHEe AETAJbHBIX IOMYJASHMOHHBIX
HCCJIeJOBAHHH, BKIIOYAOIMX OLEHKY CTENeHH MOP(OJOrdyeckoro CXOACTBa MEXKAY €ro Pa3iUuHBIMH
HOMyJ/ISILMSIMY, @ TaKXkKe CpaBHEHHe 3TOr0 BHAA C GJHM3KUM BHAOM P. ussuriensis.

CHcTeMaTHKa KOKIMA CTPOMTCS, TVIaBHHM 06pa3oM, Ha BHeLIHeH MOPQOJOTHH CaMOK, NMO3TOMY
00BEKTOM HAllMX HCCJeOBAHHH CTaJH CAMKH M3 Pa3JHUHEIX MONYJALUHH [OJLCKOr0 KapMHHOHOCHOTO
YepBella M3 pas3HEIX wuyacTeHd apeasa. [IpM H3yueHMH BHYTPHBHAOBOH H3MEHYUMBOCTH OBUIO
NpoaHaAH3HPOBaHO MOpGOJIOTHYECKOe pa3HOOOpasHe KaXKAOH MOMYJSLHM, OHEHEHO CXOICTBO
NOMyJALNHE MeXAY co00# ¥ NMPoc/exXeHa 3aBUCUMOCTb BCTPEUaeMOCTH MOP( OT KOPMOBHIX pacTeHUH H
MecTOOGHTaHHS. DTO IO3BOMJIO MpPEACKa3aTb HaGop MOPY aHAJM3UPYEMBIX NPH3HAKOB B BEPOATHBIX
MONYMALMAX MOJNLCKOTO KapMHHOHOCHOTO uepBela Ha Tepputopud 3anamHoro Kuras (CYAP), rae
IpenmnosiaraeTcss O6HTaHHE STOr0 BHAA, W OLEHHUTb CXOACTBO MeXAY PasjiHYHBIMU HONMyJSUMsIMHA P.
polonica u panbHeBocTOUHOrO BuAa P. ussuriensis. OKa3ajoch, 4YTO 3TH ABa GJIM3KHMX BHIA HMEIOT
COTNpHKACAIOIHeCs apeasbl, MO3TOMY HHTEPECHO ObLIO OBl BLIACHUTb, SABJASETCH JIH YCCYPHUHCKUR
KapMHHOHOCHBIH YepBel] CaMOCTOSITE/IbHBIM BUIOM WJIH BOCTOUHBLIMHU momynasiuusMu P. polonica.

Marepuaa 1 MeToguKa.

MarepranoMm WCCAeNOBAHMM MOCAYXKHAH BHGopkM u3 29 mnonyasuuit (298 Q) mnosbckoro
K2aDMHHOHOCHOTO YepBella, OXBAaTHBAKOIHE JECOCTEeNHYI0 H CTeNHyWw 30Hb [logbiud, YKpadHsI,
Kasaxcrana, IOro-3anagno#t Cu6upu, TyBbl u MOHIOMHH, a TakXKe CTeNHbIE CTAUWH HHU3KOTOPHH H
cpenneropuit Antas, Caypa, Tap6araras, [xxyHrapckoro u Tepckeit - Anartay u 'nccapckoro xpe6ta. B
Tabnuue | NMPUBOAMTCS CMHCOK STHX momyJsuui. Bo BpeMs aHaiH3a HeKOTOpbie M3 3THX NOMYJAALUH
- 06beAMHAIMCE B OHY COOPHYIO TPy, KOTOPOH NPUCBAaMBANOCH Ha3BaHHe MO perdoHy (M3 KOTOpOro
OHH TPOMCXOAST) HJIM 10 KOPMOBOMY DACTEHHIO, HA KOTOPOM OHM MHTAIOTCA B PAa3NMUYHBHIX YacTHX
apeana. [1o perHOHA/JbHOMY MPHHUMMY ObLIO BhiAeJdeHO 7 Takux rpynn nonyasumit: IMosswa (14 Q),
Ykpauna (28 @), Aaraii (56 Q), Cayp (22 Q), BocTounbiil Mesikoconounuk (Boctounas uacts Kazaxckoro
MeJjikoconiounuka) (22 Q), Tap6ararait (41 Q) u JkyHrapckuit Anaray (45 Q), a no TpopuIeckoMy
npusuuny - 3: Dianthus (25 Q us Yxpaunn u IOxHoro Kasaxcrauna), Potentilla (182 @ u3 Ykpaussi u
Kasaxcrana), Potentilla bifurca (136 Q us Kasaxcrana). Biuskuil Bug P. ussuriensis Gbi1 HCCII0BaH 11O
18 camkam us Bypsituu, Monroauu u [Tpumopckoro kpas (tabiauua 2).

AHanus momy/IALIHOHHOM H3MEHYMBOCTH TOJBCKOrO KAPMHHOHOCHOTO uepBelia nposoiuiacs mo 15
TNPH3HAKAM, 110 KXIOMy H3 HMX YCTaHOBJEHb BCe MMEIOLMecst MOpdbl (COCTOSHUS IPUSHAKOB):

I NpU3HAK (puc.1) - KOMMYECTBO YNEHHKOB YCHKa, 3 MOPGBL: 1) 7-unenuxosbie, 2) 8-4seHHKOBHIE, 3)
7-# ¥ 8-4 4JeHHKH HamoJIOBUHY CJIHTHE MeXIy COGOH.

Il npu3HaK - KOJMYECTBO AJMHHEIX, KOPOTKHX, CEHCOPHBIX LIETHHOK H nop Ha II-VI (VII) unenukax
yCHKa, BblaesieHo 66 Moptp (puc. 2-4).

[II npu3aHax - KOJMYECTBO CEHCOPHHIX INETHHOK Ha BEDIIMHHOM ujeHHMKe ycHka; 12 mopd: 1) 5
WETHHOK, 2) 6 WeTHHOK, 3) 7 MEeTHHOK, 4) 8 meTHHOK, 5) 9 WweTHHOK, 6) 10 weTHHOK, 7) 11 1weTHHOK,
8) 12 merunok, 9) 13 merunok, 10) 14 merunox, 11) 15 merusok, 12) 16 meTHHOK.

IV npusHak - KOJMUECTBO NMHMHHHIX IIETHHOK HA BEePLIMHHOM uY/JeHHKe ycHKa, 8 mop¢: 1) 3
IETHHKY, 2) 4 meTHHKY, 3) 5 WeTHHOK, 4) 6 WeTHHOK, 5) 7 LIeTHHOK, 6) 8 weTHHOK, 7) 9 IeTHHOK, 8)
10 mieTHHOK.
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Ta6anua 1. CiMcoK HccefoBaHHEIX Tonyasuuit P. polonica (L.)

PeruoHH ul N Peron u MecrTo c6opa BHOOPKM KopMmoBoe pacTeHue
NONPeTrMOHK o
TTonbwa
1 BapmaBckas ryGepnus,Ckxoymmon, 17-27.06.13%06 Scleranthus sp.
Homsma (A . MOPIBMUIIKO) ) :
2 Polska,okolice Kalisza,Pomorskiego, 16.07.1965 HEeU3BECTHO
(H.Werner)
YkpauHa u l0xHaa Poccus
3 XepCoOHCKM p-H, B.Anexcaugpoeka 08.1929 (A.KupuueHko) Dianthus sp.
YKpauHa . n|l 4 Benropon, MeJoBOi kapsep,21-24.08.1985 (A.IpucHum) HEH3BECTHO
0xHaa Poccusa 5 Joneukas o6ia.,CeaToropck,5.07.1962, (E.TepesHMKOBA) . Potentilla
impolita
3ananHasa Cubups
6 | BapabuHckas cTens, 1961 (M.CreGaes) | HEeM3BeCTHO
Kasaxcras:
7 Kanbuhcxmit xp., oxp. ¢. TaBpuH¥eckoe, CyxX. NOJHHHAaA Potentilla
crens, 27.07.1961 (I'.Marecosa) bifurca
8 | orporu KanGMHCKOTO Xp.,OKp. JleHmHknu, crens,1.07.1961 (T. Potentilla recta
Anrai Marecosa) )
; 9 KanGuuckuit xp., okp. HWeGynam, 19.07.1961, crens, (T. Potentilla
Marecosa) bifurca
10 | xp. Aszyray, 20 kM cemepo-BocTOYHee Anexceepky, h=1300 m, Potentilla
crenHoe pasHorpaBbe, 24. 07.1986 (P. SAmenxo) bifurca
11 orporu xp. Cayp,OKp. r. 3alicaH, THNIYAKOBO-KOBHJbHAA Potentilla
crenb, 1.07. 1962 (I'.MaTecoma) bjifurca
Cayp 12 xp. Cayp, okp. [IpxeBanbCKOro, noima Potentilla
p.Kennepmmk,21.07.1986 (P.sAmeHko) bifurca
13| xp. Cayp, ywence Xerwcait, 20 kM mxHee r. 3alfcaH, CTenson Potentilla
pa’HOTPaBHEM CKJIOH, 1100 M,18.07.1986 (P. Amexko) bifurca
14 30 kM BanagHee AArys3a, PasHOTPABHO-3JIaKOBaA CTENb, Potentilla
BOCTOYHBI 21.07.1986 (P. slmenko) bifurca
MEJIKOCONOUHMEK 15 | oxp.Cemunanaruucka, 9 kM wxHee B: Bnranumuporxu, neHrounndt | Melandrium album
Gop, 5.07.1978 (I'. Marecosa)
TapOararTaii: CeBepHHe CKJIOHH Xp. TapGararan
16 31xu oxHee n. Kusun-Kecek, cyxas crenbp 9.07.1986 (P. Potentilla
ceBepHHe AmexsKo) bifurca
CKJIOHH 17 40xM oxHee n. TapGararaii, BepxoBbA p. AATY3, CTeNHOX Potentilla
Yy4acTOK cpemy cyGansmmickoro jyra, 1800m,5.07.1986 bifurca
(P . slmexxo) "
18 | TaM xe, KaMEHMUCTHM CYXOCTenHol ydacTok, 1300m, 5.07.1986 Potentilla
(P . fAmeHKo) ) bifurca
19| 33xm Bocrounee n.TapGararai,crenb,8.07.1986 (P. SmeHxo) Galium ruthenicum
IOKHHE CKJIOHH 20 | oxp. c. Bnaromapxoe, noimMa p. Kenbmemypar, crenb, 900M, Potentilla
- 6.08.1986 (P.Simenxo) bifurca
21 Cep. oTporM BXYyHIrapckoro Anaray Potentilla
okp.Tononesxu, crens,1000m,27. 07.1985 (P. SmeHxo) bifurca
JxyHTapCKuit 22 | xp. Koanmuray, 10xM BOCTOYHee Apanrobe, crTenw,13.07.1985 Potentilla
Anaray (P. SImeHko) bifurca
23| wxuue orpory [xyHrapckoro Asnaray, 6KM CeB.-CeB.-BOCTOY. Potentilla
. c. Capubens, crens, 9.07.1987 (P. smexko) bifurca
HeHTpansHEL 24 | oxuue cxioHw Tepckeii-Anaray, ym. p. Capu-Ixa3s, h=2900M, Potentilla sp.
TaHb-llaHb 20.07.1989 (M. KaGak)
Ioxuet Kasaxcrasn
xp. Tanacckui | 25 Nepesan Kyowk, 11.07.1958 (I'. Marecosa) Dianthus sp.
Anaray 26| Cep.-3an. ClKJIOHH ymenss Akcah, 28.06.1966 (I'. Matecosa) Dianthus sp.
LerTpaneHedt Tau-llaHb
LleHTPaNLHEDE 24 | oxuue crioHH Tepckei Anaray, yum. p. Capu-Ixas, h=2900M, Potentilla sp.
Tau-~llare 20.07.1989 (#. Kabak)
TaoxMKUCTaH
TaTXMKUCTIH 27| Tmccapckwit Xp.,oxp.3uams, 18-20.07.1944 (H. Bopxcenmyc) | Medicago sp.
. TyBa )
Typa ‘ 28 CasHH, Xp.Arap, OKkp. n. Yp3MH, MOJHHHO-3JIaKOBAaA CTenb HeM3BECTHO
Han oo p. ~ Tec-Xem, 21.07.1961 (. Bepmas)
MoHTronus C
MoHTOmMs 29 | oxuut Geper p. Kepynes, TymeHuorr, 7.08. 1982, (Ymmuknas) ?aragana
microphylla
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Ta6auua 2. Cnucok uccaenoBaHHLX nonyasuuit P. ussuriensis (Borchs.)
N. | PerMoH ¥ MecTo c6opa BHOOPKM | xopmoBoe pacTenne
NpyMOPCKMIE Kpait:

1. |Mmxannoscxmit DP-H, OKp.  I'puropeweska, 1.09.1939 (Cynelimanor, Iyrosa), Potentilla sp.
JIEKTOTUIl ¥ 6 NAPAJIEKTOTUIIOB A .

2. |Oxp.Yccypwuiicka,18.07.1961(B. Tpammuuy) Fabaceae

3. |Oxp.BnammBocToka,Oyxra Iamopa, 29.06. 1937 (A. Kupuuenko), 10.07.1963 Potentilla sp.
(E. JaHuur) ) '

. - BYpPATHAS .
4. | Tyuxunckas noymua,30 kM BOCTOuHee Apmana, 30.07.1970 (E. JaHumr) Potentilla
: ) bifurca
MoHIrOnMA ¢

5. |Bocrouno-Tobmitckmi almax,30 kM BOCTOUHeE-KIO-BOCTOUHee [3ascap-Bynak, . Potentilla
25.07.1971 (M. Kepxszep) - acaulis

6. | Cyxa-Baropckwmit aliMak, TymeHuorrt, 25.07.1983 (Vmuknau) Koeleria cristata

V npu3HaK - KOJIHYECTBO MHOTOSIUEHCTHIX XKeJle3 B OHOM IPYIHOM Ablxanslie, 9 Mopd: 1) 2 Kenesn,
2) 3 xenesnl, 3) 4 xenesnl, 4) 5 xenes, 5) 6 xeses, 6) 7 xenes, 7) 8 xeines, 8) 9 xeses, 9) 10 xeunes,
KaxKoe rpyfHoe JhiXajiblle aHaJH3UPOBAJOCH OTAENBHO,

VI npusHaK - KOJHIECTBO IOP OKOJIO IPYAHBIX Abixasiel, 8 Mopd: 1) 1 mopa, 2) 2 nopst,3) 3 nopkl, 4)
4 nopsl, 5) 5 nop, 6) 6 nop, 7) 7 nop, 8) 8 nop.

VII npu3Hak - CTPYKTYpa MHOTOSIYEMCTHIX KeJse3 B TPYOHHIX ABIXalbLaX; BCe XKeJae3n ¢ |
LEHTpaJbHOH siueiiKod, BhileseHbl 3 MOpdb: 1) ¢ 1 KoMbLOM HepudepHilHbIX sueek, 2) ¢ 1 KoJbLOM
AYeeK y ONHOH M HBYMSI KOJNbLAMH NepU(GepUHHBIX sueeK y APYrod XKejesh, 3) € 2 KOJbLAMH
nepucepuitHbix sueek (puc. 5).

VIII npusHax - pacnosioxkeHHe MHOTOSAUYEHCTHIX Keje3 B lieHTpanbHoi uacti II-V crTepuuTOB
6pioinka, 3 Mopdsi: 1) 1-2 nonepeunbix psja xeses, 2) yakas nojoca xeJjes, 3) LIKPOKas oN0Ca XKeae3
(puc. 6).

IX npusnak - pacronoxenue xeJe3 B LeHTpanbHoH yacTd VII crepuuta 6prowmka, 3 mopdsi: 1) 1
psa xeJses, 2) yskas 1ojioca xeses, 3) mHpokas moJjoca xeses (puc. 7).

X mpH3HaK - PACIOIOKEHHE XKeJle3 B UEHTpanbHoi yacty [I-V Teprutos 6promka, 3 mopde: 1) 1
psin XKenes, 2) y3kad rosoca, 3) WIKPOKas MOJOCA.

XI npusHaK - CTPYKTYpa MHOTOSTUEHCTHIX XeJies Ha I-VI cermenTax 6piouika (0 COBOKYIHOCTH BCeX
KeJie3 Ha CEeIMeHTax); BCe XeJeshl ¢ LeHTPaabHOH AuelKol, BuaeaeHo 3 Mopdul: 1) ¢ 1 u 1.5 Kosbliamu
fiueek, 2) ¢ 1, 1.5 u 2 osbliamMu sueek, 3) ¢ 2-3 Koabuamu siueek (puc. 8).

XII npusHaK - CTPyKTypa MHorosueucThix Xkesne3 Ha VII-VIII cermentax (mo coBokynHocTH), Bce
KeJle3bl ¢ LIeHTPaJbHON suelikoi; 4 Moposi: 1) ¢ 1, 1.5 u 2 Koblamu siueek, 2) ¢ 1.5, 2 4 3 KoablLamu
siueek, 3) ¢ 2 KOMblAMH siueek, 4) ¢ 2-3 KOMbllaM¥ STUeeK.

XIII npu3HaK - pacmosioXeHHe JJIHHHbIX MIETHHOK B LeHTpanbHOR yacT II-V crepHuTOB 6plomka, 3
Mopom: 1) 1 psn meTHHOK, 2) y3Kas moJioca IETHHOK, 3) IIMpoKas moJjoca IeTHHOK (puc. 9).

XIV npusHaK - pacnojioXXeHHe IJHHHBIX UIETHHOK B LeHTpaabHOH 4acTH II-V Teprutos 6promka; 3
mopde: 1) 1-2 pana meTHHOK, 2) y3Kas moJoca WIETHHOK, 3) IKMPOKas M0JI0Ca IETHHOK.

XV npusHaK - pacrnoJiokeHHe MJIMHHbIX IETHHOK B LeHTpanbHOH yacTH VII Teprura 6piouka, 3
Mopdei: 1) 1-2 psna weTHHOK, 2) yskas moJoca WETHHOK, 3) LKPOKas N0J0Ca LIETHHOK.

Ouenka MOpQOMOTHUECKOH GMM30CTH TONYJAALHH HPOBOAWJIACH C IIOMOLIBIO INOKasareseH
BHYTPHIIONY/ISIIMOHHOTO Pa3HO06pa3us, HOJAM PeIKHX MOpd H CXOACTBA NOMYJALMH, NMpefNOXeHHBIX
JI.A XKusotosckum (1981). Mopdoornueckoe pasHoo6pasde B IEPBOM M BTOPOM NPH3HAKaX 0Ka3a/oCh
Han6oJiee HHTEPECHEIM, TOITOMY MX OTHAeJbHLIH aHANW3 NpeJCTaBJEH HIKe.

Ananus mopd I u Il npusnakos

I-i npu3HaK - KOJHYECTBO YWIEHHKOB yCHKA

Ananus pacnpenenequst Mopd I-ro mpHsHaka nokasai, 4To u3 562 M3YYEHHBIX YCHKOB CO BCETo
apeana 378 (67.5%) oxasanuchb 7-unenukonble, 127 (22.5%) 8-unenuxonwe u Juumb 57 ycuxos (10%)
MMEJIH HAMNOJIOBHHY CJIUThie 7-8-H WIEHMKM, XOTS, B OTHEJbHHX MOMYJAUMAX HaGuiofaeTcss HHOe
pacnpenenenue Mopd (rabauua 3).

B nonyasuusx, TpoQHUECKH CBA3AHHBIX ¢ PoioM Potentilla, JOMAHUPYIOT 7-4N€HHKOBbiE YCUKH, HA
MO0 KOTOpEIX npuxoautces 56-100% (8 cpeanem 82.8%) ux o6uiero uncia. Haubossiee KoiuecTso
7-uJIeHMKOBHIX YCHKOB HaGJlofaeTcs B NOMYJSNMAX, MHTaomuxcs Ha Potentilla bifurca - 75-100% (8
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cpeareM 84.8%), 3a HckmoueRHeM 2-X Momyasuui u3 okp. Baarogapuoro (xp. Tap6arataii, 56 %) H okp.
Capuibeas ([xyHrapckuii Anatay, 68.8%), rae sta o/ TOHMXeHa, HO [OCTaTOYHO BeJHKa.
[peobaananue 7-uneHHKOBHIX YCHKOB HaGiiofiaeTcs TakXKe B MOMyJsUMAX XUByLwWX Ha Potentilla
impolita (oxp. CesiToropcka, Ykpauna, 96.7%), P. recta (okp. Jlenunku, Kan6unckuii xp., 60%), u Ha
Scleranthus sp. (okp. Bapmasnl, 76.4%).

Ta6auna 3. Pacnpenenenne Mopd I-ro mpH3Haka B NOMyASMSAX NOJbCKOTO KADMHHOHOCHOTO YepBeLa

" K-BO 1-a mopda: 2-a Mopda: . 3-a mopda:
Homep M Ha3sBaHME IONYASLMM ) uccne— T-4JIeHUK . 8-usyen.ycux 7-8-ujyieH . yCHUK
(no Tabn.l) ’ HOBaHHEX YCUK N
YCHUKOB K-BO $ K-BO' % | x-BO %
1. Bapmasckas ry6ep . , CKOIMMOB 17 13 76.4 4 23.6 - -
(Scleranthus sp.) ’ ’ i
Tonbma 21 15 71.4 6 28.6 —-< - "
3. B.AnexcaHnpoBka, Dianthus sp. 8 2 25 6 75 - - -—
4. Bearopond, PpacT.HEeM3BEeCTHO 14 : 11 78.5 2 14.3 1 7.2
5.CBaroropck, Potentilla impolita 31 30 96.7 - -— 1 3.3
YxpanHa 1 Ixnas Poccus 53 43 81.1 8 15 2 3.9
7.TaBpuueckoe, Potentilla bifurca 24 21 87.5 | 2 - 8.3 1 ‘4.2
8.Jleunuka,. Potentilla.récta: . - - 45 . 27 - 60 6 13.3 | 12 26.7
9.Mle®yunu, Potentilla bifurca 26 23 88.4 2 7.6 1 4
_ Anrair L 103 79 76.7 10 9.7 14 13.6
11. Baificas, Potentilla bifilirca " 18 14 77.8 -— -~ 4 22.2
12. lipxeBanbckoe, Potentilla ‘16 - 16 100 - - .= - -
bifurca . B - :
13. 20KM oKHEee r. 3alical, 10 10 100 - Poe— - -—
Potentilla bifurca ‘ ) )
v Cayp 44 ] G40 - 90.9' e - 4 " 9.1
14, . 30 xu . zanagHee Aarysa, | 16 :16 106 - —-— L. - -—
Potentilla bifurca
15. 9 kM woxHee B.BramvMuMpOBKM,, 26 9 34.6 10 38.4 o1 27
Melandrium album® S : o oo : : T
BOCTOUHEN MENKOCONOUHMR - 42 | 25 59.5 10 23.8 7 16,7
16.  3lxmu “womuee. Kusmi-Kecexa, 12, 12 100 - - - -
Potentilla bifurca
17. 40xM moxHee 11, Tapbararain, 24 24 100 -— - ~ -
Potentilla bifurca, cyGanenuiiciuit :
18. wTaM xe, Potentilla bifurca, 8 8 100. - - | - -
cyxasa crenb ' B
19. 33m BocTouHee m.Tap®araraii, 16 2 12.5 14 87.5 - ——
Galium ruthenicum : . )
20. BrnarogmapHoe, Potentilla 22 12 56 5 22 5 - 22
bifurca ) 7 '
) ' TapGararak - ' 82 58 7007 19 23.1 -5 1 6.2
21. Tonosieska, Potentilla bjifurca 16 .12 TS 4 125 - ——
22. 10kd BOCTOuHee  ApanroCe, 43 37 86 3 7 .3 7
Potentilla bifurca ) :
23. 6xM  Ces,-CeB.-BOCTOUHEE 32 22 8.8 8 25 - [ 2 ‘6.2
Capubens, Potentilla bifurca . B L
DxyHrapckwmt Aynaray 91 71 78 15 16.5 5 5.5
Ioxuet Kasaxcran Dianthus sp. 38 4 10.5 19 50 15 39.5
27. TamxuxucTaH Medicago sp. 12 3 25 8 66.6 1 8.4 -
28. TyBa, pacTreHmMe HeusBeCTHO 21 ‘19 . 90.5 2 ] 9.5 - -
29, MourommA, Caragana microphylla 50 15 30 . 31 62 4 | 8
DIANTHUS 46 6 13 ,..25 54,3 15 | 32.7 .
POTENTILLA 343 284 | 82.8 30 8.7 29 8.5
POTENTILLA BIFURCA 263 223 84.8 24 9.1 16 6.1

CoBepuleHHO MHOe pacmpefeleHHe Mop¢ I-To mpH3Haka uMeeTCs B MOMYJSLUMAX, CB3aHHBIX C
APYTHMH DOJAMH KODMOBHIX pacTeHHH. 3pech AOMHHHDYIOT 8-4leHHKOBHIE YCHKHM; HMX JOJS B
MonyAsiuusax, nutabwmxcs He Galium ruthenicum 87.5%; Medicago sp. 66.6%; Caragana
microphylla 62%; Dianthus sp. B cpemnem 54.3% (75% u3 okp. B.AnekcanapoBku XepcOHCKOH
o6nactu Ykpaunsl ¥ 50% us IOxuoro Kasaxcrana); Melandrium album 38.4% (34.6% 7-u1eHHKOBBIX
YCHKOB). '

Cautble 7-8-# 4/leHUKH YCHKa HY B OJHOH W3 NMONMYJSILME He JOMHHHPYIOT, XOTS BHICOKAasl HX HOJS
Habmomaercss B [OxHom Kasaxcrane (Dianthus, 39.5%), B okp. bB.Baamummposku (oxp.
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CemunanaTHHCKa, NeHTOuHb Gop, Melandrium album, 27%) u B okp. Jlenmnuku (Kan6uncuit xp.,
Potentilla recta, 26.7%). '

Pacnpenenenne Mopd I-ro mpusHaka mokasaso MX 3aBHCHMOCTb OT KOPMOBHIX PacTeHH, KOTopas
N03BOJISIET TPEATNOJOXKUTL HEYCTAHOBJIEHHBE PACTEHHs /sl TOMYJALHH MOJbCKOTO YepBella M3 OKP.
Bearopona (Ykpauna) u Tysb. B 5TuX monyssiuMsx BHICOKA J0As 7-UNEHMKOBHX YCHKOB, TOSTOMY
KOPMOBLIe PaCTEHHS OTHOCATCS, CKopee Bcero, K pony Potentilla. Bech apeas moabCKOro yeppela Jerko
TNOApasieisieTcsl Ha PerHOHBl C JOMWHHPOBaHHEM 7-uleHHKOBHX ycukoB (Ilosbina, Asrtaii, Cayp,
Jixyurapckuii Anaray), 8-uneHukoBoix ycukoB (IOxuuii KasaxcraH, TamKukucrad, MoHromus) u co
CMEUIaHHBIM pacrpefieleHHeM 7- M 8-WIEHHKOBHIX yCHKOB (YKpaMHa; J€HTOUHHE 60p B OKp.
Cemunanaruicka; Tap6arataii).

II-i npu3HaK - KOJH4YECTBO JJMHHbBIX, KOPOTKHX, CEHCOPHbIX WEeTUHOK u nop Ha II-VI (VII)
YleHHKaX yCHKa

U3 Bcex BbigeneHHbIX 66 MOpd TOJBKO 7 OKasaiuch NOMUHHMpYlowmMK: 7-1 Mopda (32.1 %), 3-2
mopda (17.5 %), 6-2 mopda (11 %); 22-1 mopda (3.65 %), 9-a mopda (3.3 %), 25-2 (2.9 %); 5-3
Mopda (2.5 %). O6wasn nons sTux cemu mopd coctasuaa 72.9 %.

M3 ocraBmuxcst 59 Mopd 43 sBASIOTCS YHHKaJbHBIMH (BCTpeYasMch OfMH MM HECKOJIBKO pa3 B
Tpefesax TOJBKO ONHOH MONMYJSIUMH), K HUM OTHOcaTcs: [-8, 4-a, 10-8, 11-8, 13-3, 15-5, 20 - 21-1,
29-1, 31-1, 33-2, 35-1, 37 - 41-8, 43 - 47-3, 49 - 52-1, 55-8, 57 - 60-5, 64 - 65-2 Mopdhl. Mx obimas
JOJIsL OT BCEX YCHKOB coctaBuaa 6.5 %. OcranbHeie 16 Mopd, BCTpeyaoIMXcsi B O4eHb HeGOJBLIOM
KOJIHYeCTBE B Pa3JHYHBLIX MOMYJSLMSX, OTHECEHBl K PelKHM; HX obmas aoas coctasuia 20.6 %.

JlOMUHAHTHBIE MOP(HI Ompenensiior 6au3ocTh (CXOACTBO) MOMyAsUMA B COBPEMEHHBIH MEPHON M
ABJISIIOTCS] OJHOM M3 OOLIMX OCHOB, 0GbeHHSAIOUHX OTHOCHTENbHO Pa3sHOPOAHHIE MOMYJISUMH B eXUHBIH
BHI. YHHKa/JbHbIE MOP(]BI, HAIPOTHB, XapaKTePH3YIOT PACXOXKAEHHE STHX TONYJIALHUH, 2 HX KOJUYECTBO
NOKa3bIBa€T UHTEHCHBHOCTb TaKOr0 pacxoxieHHsA. Pemkne Mopdhl, BEepOATHO, NOKA43LIBAIOT GoJsee
paHHHe CBSI3H MeXIY MONYJSLIHUSMH.

B monyasuusx u3 Iloabmu yaanock 06HapYKHTh TOJBKO IIECTh JOMHHaHTHHX Mopd. Haubosee
YyacToi oOKa3ajach 3-8 Mopda, 3ateM 7-1 u 22-a. OTCyTCTByeT 5-1 HNOMHHHDYIOILAsi, peikue H
yHHKaJbHEE MOP(hH. B yKpaHHCKHX HONYJSUHAX OTCYTCTBYeT Takxke 5-f, 9-2 ¥ 25-1 HOMHHAHTHHIE
moppsl. B okp. Bearopoma u B. AsekcannpoBku npeobaagaer 6-2 mopda (u3 14 ycukoB camok
Gearopoackoit nonyuasiudd 11 6eutd ¢ 6-4 Mopdo#), a B okp. CesiToropcka - 7-2 U 6-1. Bouabuioe
KOJIMYECTBO PEeNKHUX MOpd 3aperucTpupoBaHo B oKp. Cesrtoropcka (48%), 3mech Xe BbicoKa OJs U
yHUKAABHBIX (29-2 u 31-1) mopd (12%). B uesom, rpynna monmyasnMii H3 3anmafHON YacTH apeana
XapaKTepH3yeTcsl HeBLICOKOH JoJlell YHHKAJbHBIX MOP®, OTCYTCTBHEM 5-i ¥ mpeobiaganueM 6-i, 7-i u
3-4 pomunaHTHHIX Mop¢. Pacnpenenenune mopd Il-ro npusHaka nokasaHo B Tabaunue 4.

U3 oro-3anaanoit Cubupu (Bapabuuckas cTenb) HCCAENOBaHbl TOBKO 2 CaMKH, 06 OKa3asuch ¢
6-i W 7-i JOMHHaHTHHIMHU Mopdamu.

B anrafickux nomyasuusx 3 KanGuHcKOro xpe6Ta mpeacTaBieHbl, B OCHOBHOM, JOMHHaHTHELIE
mopdnl. B okp. Jlenunku (Potentilla recta) napupyet 3-2 Mopda (18 u3 45 Hcc/ie10BaHHBIX YCHKOB) U
sateM 7-5 (9 u3 45); B okp. Tasprueckoro u okp. [lle6yumsi (P.bifurca) npeobnanaior 7-1 u 6-5 MOPQHL.
B okp. AnekceeBkH (xp. Ayray) u3 8 yCUKOB TOJMBKO | OKa3ascst ¢ TOMUHAHTHOM 3-If MOpdo#t; OCHOBHas
noas Mopd B 3TOM NONMYJMALMH TMPUXOAMTCS Ha pemkue Mopdu (30-2 u 2-1 - 75%), B oTimune OT
OCTaNbHBIX ANTAaHCKHX MOMyJsLMi, TAe NpeobaajaioT AoMUHaHTHbHE Mopdbl. B To Xe Bpems, Ha
Kan6yxnckoM Xxpe6Te B MOMYJIALKM U3 0KP. TaBpUIECKOro OTCYTCTBYeET 5-2 MOpda, B OKp. JIeHHHKH - 25-1
4 B okp. llle6yunnt - 5-2 1 22-4.

B caypckux nonyasinMsix HMEIOTCS Bee JOMHHaHTHble MOPE!, HO TIpeACTaBJAeHb OHH HEOAHOPOJHO:
B OKp. I. 3aicaH npeo6iagaiT 3-f, 6-2 U OTCYTCTBYIOT 5-5, 9-1 Mopdw; B okp. IlpxkeBasbckoro
npeo6aanaet 7-1 (8 s 16) u orcyrcTBYIOT 5-2, 22-2 1 25-2; B 20 KM 10XKHee I. 3alicaH npeobaagaer 7-1
H OTCYTCTBYeT 9-5 Mopda. YHHKaJIbHEIE MOPdbBl B 3TOM PerHoHe OTCYTCTBYIOT, a pelKHMe COCTaBJISIOT
uyThb Gosbiie 10%.

B BoctouyHo# 4yactu” Kasaxckoro MeJKocomouHHKa B momyasuud 30 kM 3anagHee Adrysa Bce
MOpdHI, KpOMe OJHOH YHHKAJILHOH, OKa3aJHCh ZOMHHHPYIOIUMH, NIpeo6aanaoT 3-1 4 5-1, OTCYTCTBYIOT
22-3 W 25-5 mopdn. B sentounom 6opy B okp. b. Baamumuposku (Melandrium album) pacnpeneneHne
Mopd uHoe: mpeobsagaeT 9-a W OTCYTCTBYIOT 6-%, 7-5 U 25-1 Mopdsl, GOJBILYIO AOMIO COCTABJSIOT
penxue (30.7%) u yuukanshbie (27 %) Mop@si.
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Tabuuna 4. Pacnpenenenne Mopd B IOMyasiysax NoJbCKOro 4epsena Bo II-M npusnake

3 JoMuHupynupe Penxue YHUKANIbHHE
X~BO ?;f: % oT 5;:0 % om ;:30 % oT
.|HoMep wn. HasBanmMe nonyasALMM MCCH. | oo xoB C ofm. Kk-BO | XOB 'C oom. x-30 | kom @ o0m.
(no Tao.n 1) yeu- nopd | mom. xon:. Mopd | pex. KOJ . Mopd | yamx. KOJI.
3 KOB | yen=- yeu= yen-
MOP” | yom MOP™ | om MOP™ | om
. bamm bammu damm -
1. Bapmar¢xas TyGep., CKOMMMOB 13 . 6 13 100
(Scleranthus sp.)
2. Oxp.Kalisza (memsB.pacrerme) 4 2 4 100
Nonsma 17 6 17 100 : -
3. B.AnexcangpoBka, {(Dianthus 5 2 4 80 1 1 20
sp.) N
4. BenropoX, pacT.HeW3BECTHO 14 2 12 85.7 2 2 14.3
5. Cmearoropck, Potentilla 25 4 10 40 8 12 48 2 3 12
impolita . ) : - i
YxpawHa u Kmuas Pocgun . - 44 4 26 59 10 15 34 2 3 7
6. BapaOuHckas creénb (HeusB.) 4 2 4 100
7. TaBpuueckoe, Potentilla 27 3 25 92.6 2 2 7.4
bifurca L : i
8. Jlenunka, Potentilla recta 45 6 43 5.5, 8 10 22.2. 1 1 23
9. TeOyHgH, Potentilla bifurca 25 5 22 88 3 3 12
10. 20xM cesepHee ANeKCeeBKHy, 8 12 1 12.5 2 6 75 1 1 12.5
Potentilla bifurca : ’ . )
Anranit . 105 7 82 78 . 13 .21 20 2 2 2
11. Basicax, Potentllla blfurca 18 5 16 88.9 2 2 11.1
12. prenanbcxoe, Potentilla 16 4 14 87.5 2 2 12 5
bifurca . L
13. 20 xM mxHee TI. Saﬁcaﬂ, 10 6 9 90 1 1, 10
Potentilla bifurca ] )
cayp’ 44 7 39 ] 88.6 5 5 11.4 -
14, 30 xM zanaguee Aarysa, 16 5 15 93.7 ’ 1 1 6.3
Potept.illa bifurca .
15. 9 kM pmuee B.B3iamuponky, 26 4 11 42.3 6 8 30.7 6 7 27
Melandrium album -
BOCTOUHHIM MEJKOCONOYHUK 42 6 26| 62 .6 8 -19 .7 8.- 19
16. 31xm oxHee Kusbm—l(ecexa, 11 4 5 45.5° [ 3. -5 |.45.5 1 1 9
Potentilla bifurca “" ) )
17. 40xM pxiee n.TapSararail- 26 5 19 - 73 4 5 19.2 V4 -2 7.8
.| Potentilla bifurca, : :
CyGansIMACKuil JIyT .
18. wau ze, Potentilla bifurca, | 8 2 4 50 3 "4 50
Cyxas CTenb : L -' s .
19, 33xm Bocr. n.TapGararai, 16 4 12 75 . 2 3 18.7 1 1 6.3
Galium ruthenicum )
20. Briaronmapuoe, Potentilla 21 4 10 47.6 [ 7 1 33.3 3 4 19
bifurca X
TapGararai 82 7 50 61 13 24 29 7 8 9.8
21, Okp. Tononesxy, Potentilla‘ 16 2 15 93,7 1 1 6.3
bifurca ; B . N
22. 10xM BOCTOUMHEE Apaﬁrobe, 39 1 - 37 94.8 1 1 2.6 1 1 2.6
Potentilla bifurca ! )
23, 6kM CeB.-ceB.~BOCTOUHEe 32 4 29 90.6 3 3 9.4
Caputiensa, Potentilla bifurca
JIxyHTapckuit Anaray 87 4 81 93,1 4 5 . 5.7 1 1 1.2
24 .llenrpanbHuii TaHb-lla#b 2 1 2 100
{Potentilla sp.) .
25. Tanaccxuit Anaray, leperpan 8 2 4 50 3 4 50
Kyok (Dianthus sp.)
26. Tanmacckuit AnaTay, ymesbe 34 3 4 11.8 6 12 32.2 13 18 53
Axca¥#t (Dianthus sp.) . .
Oxuemt Kasaxcran 42 4 g8 | 19 10. 16, 38, 13 1 18 43
27. TamxmxucraH (Medicago sp.) 10 3 9 90 1 1 10 .
28.Typa (pacTenne THO) 12 2 P2 '16.7 1 1 8.3 2 9 75
29. Mourosma (Caragana 34 .3 32 94 2 2 6
microphylla). . N
DIANTHUS 40 4 9 22.5 6 12 30 13 19 47.5
POTENTILLA ' 340 7 264 77.6 13 33 9.7 21 43 | 12.7
POTENTILLA BIFURCA. 264 7 219 83 14 25 9.5 14 20 7.5

Ipumeyanne: Mopdu, BeTpevalomyecs B nNpefeiax OAHOM TPYIHIH MOMyJAALMI, OTHECEHH K PaspsAy YHHKAJbHHX Mopd B

3TOH I'pyrnne NONYJsLHM.
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B TapG6araraiickoM persoHe npeicTaBjeHbl Bce JOMHHUPYIOIHE MOPdH, HO paclpefesieHHe HX 110
nomyJIsSUMAM pasauuHoe. B nonyasauuu 31 km 1oxkHee Knisnin-Keceka npeo6aagaer 7-2 Mopda, a 3-5, 5-1
¥ 9-2 OTCYTCTBYIOT, O4YeHb BhicoKa foJsi penkux mopd (45.5%). B 40 km ioxuee n. Tapbararail B
cy6anbIHHCKOH cTenH npeobiagaet 6-5, 3-a U 7-1 MOpdBl, OTCYTCTBYIOT 5-2 U 9-5;BBICOKA JOJS PEIKUX
(19.2%) u yuuxansubx Mopd (7.8%). B ToM Xe MecTe, HO B CYXOCTEIHOM CKJIOHe mpeoGiagaer 7-s
Mopda, OTCYTCTBYIOT BCe NCMHHHUPYIOIIKE, KpoMe 7-i W 5-ii MOpPdH; YHUKA/JbHHE OTCYTCTBYIOT, HOJS
peakux mop¢ nocruraer 50%. B monyasumu 33 kM BocTounee m.Tap6aratait (Galium ruthenicum)
npeo6aanaet 7-1 Mopda (9 uz 16 ycuroB), orcyTeTByet 3-%, 5-1 ¥ 25-1 MOpOEI, HMeeTcs | yHHKaIbHAs
1 HeckosbKo penkux (18.7%) mopd. B okp. Baaronapsoro npeobaanaet 3-2 u otcyTeTByer 6-5, 7-2 H
25-5 Mop®sl, BeICOK npoueHT peakux (33.3%) u yuukaashbix (19.1%) mopd.

Jons peflKHX ¥ YHHKANbHBIX MOP( B JUKYHTaDCKUX MOMYJSUHAX HEBEJHKA, 3 U3 JOMUHHPYIOLIHX
npeo6aajaet 7-2 mMopda. Jjs Bcero perHoHa xapakTepHo OTcyTcTBHe 5-4, 9-4 W 25-i MOpPdH: B OKp.
Tononesku ([KyHrapckuit Anaray) umeloTcs Toibko 7-2 ¥ 3-1; B 10 KM BocTouHee ApanrtoGe
OTCYTCTBYIOT Bce, KpoMe 7-i Mopdrl; okp. Capuibessi - OTCYTCTBYOT 5-1, 9-2 ¥ 25-2 MOpdHL.

Ounna camka u3 LlentpansHoro TsHs-1llans nMena o6a ycuka c 7-i Mopdod.

JlBe [0XKHO-Ka3aXcTaHCKHEe IONYJSILMH XapaKTePH3YIOTCS BLICOKHM T[OKasaTeseM pefKHX |
YHHKAJBHEIX MOpG. M3 NOMHHHUDYIOIUMX B peruoHe OTCYTCTBYWOT 9-1, 22-1, u 25-a1 Mmopdw, a
npeobaanaet 7-1.

B TamKHKCKOH nomy/siuuu npeoGsapaer 7-2 B OTCYTCTBYWOT 5-8, 9-1, 22-a U 25-1 Mopdn. B
Mouronuu nomunupyior 3-2 (20 u3 34 ycukoB) W 7-1 mopdu (10 us 34), mMeercs Takke
nomunupyoiias (2 usz 34) 6-1 mopda. CsoeoGpasHoe pacnpenesenre Mmopd okasadoch B Tyse:
npeo6iajaeT He NOMMHHpYKOIIAs, a yHHKanbHas (8 ua 12 ycukoB) 4-2 Mopda, KOTOpas BMecTe C
YHHMKaJbHOH 1-H Mopgoit coctaBuna 75%. D10 cambiil BHICOKHI MOKa3aTe/b YHHKANLHOCTY CPeld BCeX
nonyasuui. JIOMYHHpPYOLiHe MOP(bI TIpeNcTaBaeHsl Toabko 3-& U 5-t (16.7%).

B nonyasiuusx, Tpoduueck# CBA3AHHHIX ¢ ponoM Potentilla, BcTpeuawTes BCe NOMHUHUpYIONHe
MOp(dBl. DTH NONYJISAUHH NPEANOYUTAIOT OGHIUHO Me30(dHIbHbIE CTENHbIE CTALMH, 7-7, 3-8 U 6-1 MOpdHI
3ech AOMHHUpYIOT. Jlonsi penkux mopd coctasiser okoio 10%, a yHukanwHuX - 12.7% nns Bcex
NONYJSILME, CBA3aHHHX ¢ pogoM Potentilla v 7.5% nas nuraowuxes Ha P. bifurca. Jnsi nonyasiuai,
cocymux Melandrium album w Galium ruthenicum xapakTepHo mnpeoGnapmanue 9-i wmopdsl, Zias
noenawmux Caragana microphylla - 3-i Mopon u ana Medicago sp. - 7-ii MOpdHI.

Jdomuuupyiomue mopdsl. B BoCTOUHO yacTu apeana noJbsckoro yepseua (KOxuwii Kasaxcran,
Tamxukucrad, Monronus, otyactu Tysa u JKyHrapckuil Anatay) orcyTcTByloT 9-1, 22-1, 25-1 W,
OTYaCTH, b5-1 HoMHHHMpyWOIUHe MOpdhH. Takke TpocjeXHBaeTcsl CBSI3b MeXAY CTalHaIbHOH
TIPUYPOUEHHOCTHI0 NONYJSLMKY W HEKOTOPHBIMH AOMHHAHTHHIMM Mopdamu. Tax, 5-2 ¥ 7-2 mopdu
IIpUYpOYEHBl K CYXHUM CTENHLIM CTALHSM, a 3-2 U 6-2 Mopdbl - K 6osiee yBIaXKHEHHBIM MeCTOOOHTAHHSM.

DBoMIOLHA TIOROTPSAAa KOKUMA HPOXOJUT, TJaBHHIM 00pasoM, B CTOPOHY YIVyGJeHHsS
CTeNHaJH3aIMH CTPYKTYD W YNpPOLIEHHs HX MOpQoOJOrHH. ¥ NOJIbCKOrO KapMMHOHOCHOTO YepBella
3BOJIIOLMS YCHKOB Ha MOMYJISALHOHHOM YPOBHE HIET B CTOPOHY YMEHbIIEHHS KaK KOJHYeCTBa UleHHKOB,
TaK M LIETHHOK BceX THMOB M mop. HauGosee yactas u3 HOMHHUpYOIINX 7-2 Mopda Il-oro npusnaka
HMeeT CaMoe INPOCToe CTpoeHHe, 3-f - 4yThb Gosee cloXHoe, 6-1 - ewle GoJiee CAOXKHOe H T.O. ITa
3aKOHOMEpHOCTb N0Ka3aHa B TabJuLe 5.

TaGauua 5. 3aBUCHMOCTb YaCTOTH BCTpeyaeMocTH Mopd II-ro nmpusHaka
OT YCJI02KHEHHOCTH ee CTPYKTYpHL.

N | oGoznaueHue . cTpyKTYpa MopdH %
MOPOR BCTpPEYaeMOCTH
1 7-s mMopda 4-i uynenux ¢ 5-10 nopamm 32.1%
2 3-sa mopda 4-11 uneauk ¢ 5-10 nopamm+l nMHHAA WETUHKA ] 17.5%
3 6-s Mopoda 4-% usjienuk ¢ 4-8 nopamu+l ceHCoOpHas mETMHKA - 11%
4 22-a mopda 4-# unenmk c 4-8 nopamm+l ceHcopHas meTuHKa+tl LOIMHHAA WLETHMHKA 3.6%
5 9-a mopda 4-% unenuk ¢ 4-8 nopamu + 1 mmmunas + 1 INMHHAA WETHMHKM 3.3%
6 25-a mopda 4-1% unenuk ¢ 4 nopamm + 1 ceHcopHas + 1 CEHCOpHAA WETMHKM 2.9%
7 5-s Mopda 4-% uynemmx c 4 nopamm + 1 OnuH.+ lONMHHAA WETUHKKU + S5~ WieHMK - 2.5%
1 pmuHHaA mMEeTHMHKA

Kak BHAHO W3 TaljuIl 5 MPOCTOTA CTPOEHHS IPH3HAKa MNPSMO KOppeJHpyeT C 4YaCTOTOH ero
BCTpeyaeMocTH. UeM ciioxXHee CTPYKTYpa JOMHHHUpYIOLEH MOPdEI, TeM MeHbllle 4acTOTa BCTPEUAeMOCTH
TaKoit Mopd B nomyasuuax. YacTo BcTpewaroimecs peikue Mopow (28-1, 17-1, 56-2, 18-a u 8-2)

109



P.B. flienko BuyTpHBHROBas H3MEHUHBOCTb MOJLCKOTO KAPMHHOHOCHOTO uepBella Porphyrophora polonica....

OTJHYAIOTCHd OT AOMHUHHPYIOIMX GoJiee CJIOXKHOH CTPYKTYPOH, GOJBUIMM KOJIHYECTBOM “HeTanedl” H,
BHIUMO, SBJASIOTCS GoJiee IPEBHUMH, YEM H 0GBSCHAETCA HAMMYHE OHHX U TeX Xe MOpd B HOMyIaLusx
Ha pa3HBIX KOHIaX apeania, HeCMOTPS Ha pa3Hble KOPMOBHE PAacTEHHA.

Penxue mopdul. Auanus pefikux Mopd moxkasan HauGollee TeCHHE CBA3U MeXAy TapGaraTafickoi
U3 OKp. BaarogapHoro u ykpauHcko#l U3 okp. CBATOropcKa nomyJssinusaMH; o6Iux Mopd B 3TOM CJaydae
okasajoch naATh: 17-1, 18-8, 27-5, 28-5, 30-a. Takue xke Gnuskue cBsizu (o 3 mopdam - 16-1, 17-1,
18-5) cyumecTByl0T MeXAay nony/asuusMd u3 okp.Ceatoropcka ¥ Okp. B.Baamumuposku. Illects
MOMyJISIIHA HMeIOT HauGoJblilee KOJIHYECTBO peIKHX MOpd OOMMX ¢ APYTHMH TNOMYJSALHAMH: OKP.
Baaronapuroro (6 Mop¢ B 14 nonyssuusx); okp. Cearoropcka (8 Mopd B 2 nonyasauusx); okp. JleHuHKH
(8 mopo B 10 monynsuusx); Tanacckuii Anaray, ymeabe Axcail (7 Mmopd B 10 monyasmusx); 31 kM
1oxHee Kuispn-Keceka (3 Mophu B 9 monynsiuusx); okp. B.Baagumuposxu (6 Mopd B 9 monyasumsx).
HekoTtophle momyJsiliid WUMEIOT OYeHb Y3KHE CBA3H: TYBUHCKHE CaMKH HUMEIOT TOJNLKO OAHY OGIIYIO
mMopdy (2-2) ¢ anrtaiickoi u3 20 KM ceBepo-BocTOyHee AJIEKCEEBKH; YCHKH CaMOK M3 TaIXKHUKHUCTaHa
uMeloT obiyio 23-10 Mopdy TOMBKO ¢ caMKaMd M3 MOHIOJHH; MKYHrapckasi MOMYJSIIMSL H3 OKD.
Capuifensi cBA3aHa no penkuM 61-4, 62-ii u 63-4 MopdaMH TOJBKO ¢ KalOWHCKOH HONMyJsLued U3
okp.JleHuHku; caypckHe camki u3 20kM IokHee r. 3adcaH uMelT 26-0 o6Iyl0 MOpPDY TOJBKO C
camkamu u3 oxp. Ceartoropeka. Cesizu no penkum Mopdam II mpusuaka nokasannl Ha pucyrke 10.

Hau6osee uacto U3 peakux mopd Berpevanuchk 28-1 (B 5 nonyasuusix), 56-1 (B 5 nonyasuusx),
17-5 (B 5 nonyasuusx), 18-1 (s 4 nonyusuusx), 8-2 (B 4 nonyasuusx). CreuuduuHbIX pekux Mopd
JJ1si KOPMOBBIX pacTeHHH MOUYTH He 0OHApyx)eHO. M3 mecTu 3aperucTpHPOBAHHEIX IJIF FBO3JAHKU PEIKUX
Mopd JHis 24-5 MOXKeT CUMTAThCH CHEeLNUOHYHOH [JIR 3TOTO pacTeHHs, TaK e Kak 27/-1 Mopda
cneuudpuyna mias Melandrium album. Onsa Potentilla u3 13 Mopd cnempduusbl Toabko aBe - 42-1 |
53-s. Takas pasfpoCaHHOCTb PeIKHUX MOp( MO BCeMy apealy M HX HEe3aBHCHMOCTb OT KOPMOBBIX
pacTeHHH IIOKashiBaeT TI'eHETHYECKOe €IHHCTBC NONYJALME, COCTaBISIONMX BuA. Penkue mopdwl,
OTHOCHTEJIbHO YaCcTO BCTpevalolHecsi B HBIHEINHHX MONYJSLHSX [0 BCEMy BHAOBOMY apeany, B
HPOILJIOM, BEPOATHO, GBUIH JOMHHHPYIOIUMMHM ¥ B HacTosllee BpeMs NOKa3blBAIOT JIULIb IyGHHHBIE
OTHOLIEHHS, CBS3BIBAIOIIYE IIONYJNALUMH B eHHBIH BHA.

YuukaapHble Mopogbi. BpicokHH mNoKasaTesb YHHMKaJbHRIX MOpPQ yKashiBaeT Ha CTeleHb
060C06/IeHHOCTH MOMYJALMA, KOTODas 4YacTo TaKXke ITHTAeTCs H COKAMH HeoGBIYHOrO KOPMOBOIO
pacteHusi. Hanpumep, HauGouibiyio A0/I0 YHUKaALHBEIX MOPd HMEIOT MOMyAAUUH, cBA3aHHble ¢ Dianthus
sp. u3 Tanacckoro Anaray (53%) u ¢ Melandrium album (27%) u3 oxkp.B. Baanumuposku. Han6onee
MHTEpeCHOH siBJseTcs monyasiuus u3 Tanacckoro AJsatay, sgeck otMeueHo 13 (!) yHHKaabHBHIX MOpP(
(21-5, 33-5, 35-5, 37-41-5, 43-3; 47-2); MOXHO TaKXe BBLEJHTL NONYJALMH M3 JEHTOYHOro 6opa B
okp. B. Baagumuposku - 6 mopd (10-5, 11-5, 13-15-2, 20-3) u us Tysw - 2 mopdsl. K coxanenwuo,
OCTaJIoCh HEH3BECTHEIM KOPMOBOE pacTeHHe JIsl I0JbCKOr0 KAPMHHOHOCHOTO uepBena u3 TyBEl, Iie H0Js
YHHKaJIbHBIX MOp® HocTHraetr pekopiHblXx 75%. Takoe Gosbiioe colepXKaHHE YHHKANbHEIX MOPGQ
yKa3hiBaeT Ha HaJW4yHe HOBOTO KOPDMOBOTO DACTeHHsS, a TpU “0ObYHOM~ KOPMOBOM DAacCTeHHH Ha
JJIUTEJNbHYI0 TeorpaQHuecKylo H3OJALMIO 3TOH mnomyJjsaunu. Bo3MoXHO, 3mech uMeeTcss M HOBOE
KOPMOBO€ pacTeHHe U JIuTe/IbHast u3oJauus. B mobom ciydae, P. polonica u3 TyBbl CTOUT OCOOGHAKOM H
JaJbllle BCEX OT OCTANbHBIX MOMYJSIUME 3TOTo BUAA. PacmpemesieHHe YHUKANbBHBIX H PelIKHX MOPQ
1I0Ka3aHul B Tabauie 6.

Mopdonoruueckue ypoacTBa I MEKPOIBOAIONMOHHLIE npouecchl y P. polonica.

ITourn B kaxmoll monmynsauud¥ ObuM OCHApYKEHBl pa3/UUHblE YHHKaJbHBIE MONH(UKAIMH
MODGOJIOTHYECKUX CTPYKTYP, He YKJIAAHIBAIOUIHECH B “CTaHAAPTHEHIH" Habop mMopd. Aty “ypoacrea”, He
nomJjiexaride MOP(OJIOTHUECKOMY aHanu3y, HAlOT O4YeHb BAXKHYI0 HHGODMAIKIO A TOHUMAaHHS
HaNpaBJE€HHOCTY PAa3BHTHS MPH3HAKA H OTMEYEHHl, [VIABHLIM 06pa3oM, B CTPOeHHH YcHKOB (puc.11) u
MHOTOSIYEHCTHIX XeJie3 Ha Tele W B IPYAHBIX [bIXaJbllaX. YUHTHIBag pa3HOe KOJHYECTBO MOpd B
NPH3HAKAX M KX DacrpefiesieHre, MOXKHO KOHCTATHPOBAThb, UTO TPOLECC pa3fefieHHs NOAHMOPGHHOro
INOJIbCKOr0 KapMHHOHOCHOI'O YepBella Ha HeCKOJBKO NOBHIOB HIH BHJIOB HaMeuaeTcs Npex/e BCero Io:
a) KOIMUECTBY, KAY€CTBY H JIOKAIH3AlMH PAa3MHYHBIX CTPYKTYD Ha u/ieHHKax ycuka (II-IV npusunaru);
6) KoaHuecTBY cerMeHToB ycrka (I MpH3HaK); B) KOMMUECTBY M CTPOEHHIO MPOCTHX H MHOrOSYEUCTHIX
Kejle3 OKOJIO ¥ BHYTPH rpyaubix avixajey (V-VII npusHakH); I) CTPOEHHIO MHOTOSYEHMCTHIX XKeje3 Ha
tene (XI-XII npusHaku); 1) JOKaJU3aUMH XKeje3 M LIETHHOK Ha Tese. [IpH3HaKM NepeuHc/IeHb 10
CTEIIeHH UX 3HAYUMOCTH.

MHKpO3BOJIIOLHOHHbIE NPOLIECCH 110 KOJHYECTBY M JIOKAJIH3alUH Pa3/HYHBIX CTPYKTYD Ha yCHKe
NPOTEKAlOT B CTOPOHY HX YMEHBIUEHHS M COCPENOTOYEHHIO B OfHOM Mecrte. [IpHMepoM 3TOro Moryr
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CAYXHUTb JOMHHHUpYlolHe MOpdH Il-ro npH3HaKa, KOTOpHe MMET MHHHMaJbHHIH Habop IapaMeTpos,
COCPEIOTOYEHHBIX TOMLKO Ha ONHOM 4-M useHHKe (7-1 Mopda MMeeT TONBLKO MOpEl, 3-1 U 6-1 - OPH U
IIETHHKY, 9-7 - nopsl ¥ 2 MIETHHKH), a TaKXke JAOMHHHMPOBaHHE 7-UJ€HHMKOBBIX YCHKOB Haj
8-unennkoBbiMH. K 3TOMy Xe oOTHocHTc H GoJiee yacTasi BCTPEYaeMOCTh MODPG C HaMMEHBLHIHM
KOJIH4eCTBOM CEHCODHBIX H JJIMHHBIX LIETHHOK Ha BEpPIIMHHOM WieHHKe ycuka. O6HapyXeHHBIE pPeiKo
BCTpevalouyecs 9-uneHUKOBblE YCHKH Y caMoK, nutatomuxes Ha Galium ruthenicum u Dianthus sp.,
BepOSITHO, YKa3biBAlOT Ha APEBHOCTb ITHX MONyJsAuxi. Takue “ypoacTBa” JEMOHCTPHPYIOT HHTEPECHYIO
0cOOeHHOCTh: yMeHbIIeHHe KOJHYECTBa UYIeHHKOB yCHKa ¢ 9 1o 8-7 ujeHHKOB IIPOHCXOJUT ABYMs
CMOCOGAMH: TIyTEM CJAUSIHUS BEPUIHHHOTO M TpEeIBEPLIMHHOr0 YJIEHHKOB (CM. MepeTsKKY BepIIMHHOTO
4jIeHHKa Y ero OCHOBaHHs, puc. 11 - 2 ), u nyTeM causiHus 4 U 5 wieHHKOB (CM. TIePeTSKKY 10 LEHTPY
4-ro uieHuKa, puc.ll - 3 ) ycuka.

Ta6anua 6. BctpeuaeMOCTh PeJIKMX U YHHKaNbHBX MOP B MOMYJSLMAX IOAbCKOTO YepBela Bo [I-M npusHake

Haspanme nonynmpni, KOPMOBO@ pacTenue | HOMepa pexnxmux MOpd [ Homepa ymuxanmmmx mopd
1.BapmaBcxasn rytep. ,Cxommon (Scleranthus -- ==
sp.)
2. Oxp.Kalisza (memuss. pacrenme) - -
HNonswa -— -
3. B.AnexcangpoBra, Dianthus sp. 24 -~
4. Besropox (pacT.HeMSBeCTHO) 21; 24 -
5. Cesroropck, Potentilla impolita 8; 16; 17; 18; 26; 27; 28; 30 29; 31
Yxpaunna u IOxnaa Poccust 8; 16-18; 21; 24; 26-28; 30 29; 31
6. BapaGuscxas crens (pacTeHMe HEMSBECTHO) - -
7. Tampuuecxoe, Potentilla bifurca 48; 56 -
8. Jlenmuxa, Potentilla recta 17; 19; 30; 42; 48; 61;62; 63 60
9. WeSynmm, Potentilla bifurca 12; 32; 54
10. 20xm ces. Anexceeexu, Potentilla bifurca 30; 2 64
AnTan 2;12;17;19;30;32;42;48,54;56;61;62; 60; 64
63
11. Barican, Potentilla bifurca 28; 48 -
12. IpxeBanncxoe, Potentilla bifurca 8;12 -
13. 20 xm wx. r. Baicau, Potentilla bifurca 26 -
Cayp 8; 12; 26; 28; 48 -
14. 30 xm samax. Aarysa, Potentilla bifurca - 52
15. 9 xu mox.B.Brammnmposru, Melandrium album 12; 16; 17; 18; 19; 21 0; 11; 13; 14; 15; 20
BOCTOVUHIIT MEJIKOCOMOWHUK 12; 16; 17; 18; 19; 21 10;11;13;14;15;20;52
16.31xm wx. Kusun-Kecexa, Potentilla bifurca 28; 32; 34 49
17. 40x4 X, n.Tap6arawraii, Potentilla 19; 34; 36; 54 50; 51
bifurca, cySanenuickmiz ayr
18. mam xe, Potentilla bifurca, cyxas cCTenb 8; 28; 53 -
19. 33xm BOCT. n.Tap6ararait, Galium 32 56 55
ruthenicum
20. Bnaromapxoe, Potentilla bifurca 17; 18; 27; 28; 30; 56 57; 58; 59
TapGararait 8; 17-19; 27; 28; 30; 32; 34; 36; 49-51; 55; 57-59.
53; 54; 56
21. Tononeexa, Potentilla bifurca 56 -
22, 10xM BOCT.Apanro6e, Potentilla bifurca 56 65
23. 6xM cee.-ces.-BocT. CapuGens, Potentilla 61; 62; 63 -~
bifurca
Ixynrapckui Anaray 56; 61-63 65
24 llenTpanesHuli TaHb-llane, Potentilla bifurca - -
25.Tanacckwit Anaray, nep. Kywkx, Dianthus sp. 8; 28; 53 -
26.Tanaccxust Anaray,ym. Axcait,Dianthus sp. 18; 24; 27; 32; 34; 36; 42 21;33;35;37-41;43-47
Oxusot KagsaxcTas 8:;18,;24;27;28;32;34;:36,42;53 21;33;35;37-41;43-47
27. Tapsuxucran, Medicago sp. 23 -
28. Tyma ( THOe pac ) 2 1; 4
29. Momrosnus, Caragana microphylla 17; 23 ==
DIANTHUS 18; 24; 27, 32; 34; 36 21;33;35;37;38;40-45;
47; 66
POTENTILLA 2;12;16-19;27;28;32;34,36;42;53 8; 26; 29-31; 48; 49;
50-52; 54; 56-65
POTENTILLA BIEURCA 8;12;17-19;26-28;30;32,34,;36,48;53, 49-52; 54; 56-63; 65

MukposBoJIoLHs IPOTEKAET TaKXKe M B CTOPOHY CO3MaHHs HOBBIX CTPYKTYP Ha YJIeHHKaxX yCHKa . B
KayecTBe “ypoICTB” Ha Pa3HBIX YCHKOBEIX WeHHKaX 3aperHCTPUPOBaHBI MeJKHe IETHHKH, CEHCOPHas
IIETHHKA C 3a0CTPeHHHIM KoHuOM (oxp.Caphibessi), AByBETBHCTHE CEHCOPHBIE IIeTHHKH (puc. 11 - 1)
(okp.Besropona; ym. Akcait Tanacckoro Anatay). ITo HamMuKIO IBYBETBUCTHIX CEHCOPHBIX LIETHHOK HA
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YCHKaX H TI0 HEKOTOPBIM JPYTHM IIPH3HAKAM ObiJ ONMKMCAH MOP(HOJIOTHYECKH OYeHb BIU3KHE K OJbCKOMY
uepseny Bup Porphyrophora altaiensis us 3anamsoro Anras (Hwenko, 1988), koTopslii, BUAUMO,
HCTOPHYECKH COBCEM HENaBHO 0060COGHJICS OT MOJBCKOTO YepBela.

Bo BpeMms ucclenoBaHHS BbISCHWJIACh JIOGOMBITHA® KOJHYECTBEHHAs 3aKOHOMEPHOCTh: Ha
BEPIIHHHOM WieHHKe YCHKA DX YMeHbHIEHHH KOJHUYEeCTBA JVIMHHBIX [IETHHOK INIPOHCXOIHT yBeJIHueHHe
KOJIMYECTBA CEHCODHBIX H Hao60poT, o6lias Ke CyMMa TeX W JPYTHX LIeTHHOK HAXOMUTCH B IpefieslaX
16-20. Hanpumep, B [Tosibiue B okp. Kanuina y ogHo# 13 camok 1 ycuk uMeerT 4 ayiusHbIe 4 16 ceHCOpHBIX
meTuHky (cymma passa 20), a B OKp. I. 3ajicaH - 6 JMMHHBIX U 13 CeHCOpHBIX LIETHHOK (CyMMa paBHa
19).

I[No kKosMUeCTBY U CTPOEHHIO NMPOCTHIX U MHOTOSYEHCTBIX 2XKeJle3 OKOJIO X BHYTPH IPYIHBIX [bIXaJer]
MHKDO3BOJIIOUHSA HANPAB/AeHa B CTOPOHY YMEHbIIEHUS KOJHYECTBA KeJle3 ¥ MOsABJeHHs] HOBOTO KayecTBa
cTpykTyp. KosHuecTBo siueek B KeJlezax JOMHHHPYIOIIHX MOpd HMeeT TEHAEHUMK K YMeHbIUEeHHIO, a
CTPYKTYpa K YCJOXKHEHHIO, NPOSABJSIOIEMyCs B MOSBJEHHH KPYNHBIX s4yeeK BHYTPeHHero KoJblia M
6osiee MeJKHX fueek BHemHero. B nepenneli kaMepe Abxanel OSBASIOTCS HOBBie CTPYKTYPEI - 1-2 nopsi.

B cTpoeHMH MHOrOsYEHCTHIX XKeJle3 Ha CerMeHTaX TeJa TakXkKe UNPOSBISETCAd TeHAeHIHS K
YMeHBIIEHHIO KOJIHYECTBA, YCIOXKHEHHIO U AH(depeHIHalUH A4eeK Ha KpYTHEe | Meskue. Heobxoaumo
TaKXe OTMETHTb CBf3b MeXIY CYXOCTBIO OKpYXKalolled cpelibl H KOJMYECTBOM fueeK B XKeje3ax: ueM
BHIlI€ CYXOCTh, TeM GoJibille KOJHYECTBO SUEEK,

B Jiokanu3aiuy Kese3 U LIETHHOK Ha TeJsie [IPOABJISETCH OYeHb Clabas TeHAEHLHs K yMeHbIIeHHIO
UX KOJHYecTBa. AHa/IU3UPOBATH 9TH IIPU3HAKH B 3BOJIIOLMOHHOM OTHOLIEHHH OYeHb TPYAHO, TaK KaK HX
U3MEHYHBOCTb TECHO CBSI3aHAa C JKOJOTHUECKHMH YCJIOBUAMH OOWTaHHS HOJBCKOTO uYepBela.
ITpocnexuBaeTcst 3aBHCHMOCTb OGHJIHS XKeJle3 M LIETHHOK OT PasMepOB TeJla: YeM KpYIHee Da3Mephl,
TeM OGU/IbHEE TOJOCH XKeJjle3 W MEeTHHOK.

AHanu3 MecTONOJIOXKEHHS MIETHHOK Ha TepruTax GpIOIUKA BBHIABH/ HHTEPECHYI0 3aKOHOMEDHOCT!
HIeTHHKH, coGpaHHble B 1-2 psiga ABJAIOTCH OCHOBOH A4 ocTaibHbX Mopd. Hanpumep, yskas mosoca
npejcTaniser cobol 1-2 psana MWETHHOK ¢ HMEIOIIMMUCH OTAEJIbHEMH JONOJHUTEbHBIMY MEeTHHKAMH 32
npefenamMu 31ux psapoB. lIupokas nosoca cocToHT yxke U3 1-2 psifa METHHOK U GOMBLIOrO KOJHUECTBA
JOMOJNHUTE/IbHEIX GeCTopsAfoYHO Pa36pocaHHBIX IMETHHOK. BenencTsue srtoro, B Mo6OH Y3KOH HJIM
IIHPOKOH TMOJIOCe BCErfa MOXKHO BBIIEJNHTh OCHOBY M3 1-2 psifloB UIETHHOK, Ha KOTOPYIO Kak Obl
“HaHH3HIBAIOTCS” OCTAJIbHBIE INETHHKH. DTa OCHOBa 06f3aTe/IbHO MPHCYTCTBYET BO BceX Mopdax HIH
OCTaeTCs y CaMOK, OOUTAUIMX B KpafiHe HeOJAaronpHATHBIX YCJIOBUAX. DTHM MOXHO OOBSICHHTDH
6oJbIIOH pa3bpoc B KOJHYECTBe ILIETHHOK Ha CerMeHTe Tesa Yy TeHeTHdecKU OJHM3KHX CaMOK,
NHTAOLINXCSA HA OOHOM 3K3eMIUISipe KOPMOBOTO DACTEHHS M 3a4acTyl0 NPOMCXOAAIMX H3 OJHOH
aianexkaankyd. CaMKH, HaXORSCh HA OHOM 5K3eMILIsipe KOPMOBOTO PacTeHHs, YACTO HAXOAATCSA B Pa3HbIX
JKOJIOTHYECKHX YCJOBUSAX H3-32 Pa3HOH JIOKAJH3alMKM Ha pacTeHHH. UepBelln, KOTOPHM “roBesno” ¢
ycJaOBHSAMH O6UTaHHA, HMEIOT, IIPeXe BCEro, KpynHole pa3Meph U CBA3aHHHE ¢ HUM (PeHOTHIIHYeCcKHe
nposiBieHus (MoJOCH LETHHOK H, OTYACTH, XeJe3). CaMKH Xe, MONABLIkHe B He6IarONPHSATHLE YCJIOBHS,
MMEIOT MeHblIMe pasMephi Tena (MHOrma B 2-3 pasa) M MeHbllee KOJMYECTBO MIETHHOK M JKeJie3,
peayLHMpyiollieecs: IPH CaMuIX HeGJaronpuATHHIX YCJI0BUSX A0 1-2 panoB metuHoK. K 3kojorayeckum
¢dakTOpaM, BIMAKINUM Ha IONOOHHE (EeHOTHIHYECKHEe MPOSBJIEHHS, OTHOCATCH TaKkKe KHCJIOTHOCTb,
BJIaXKHOCTb TIOYBHI, THIIEBAsI IEHHOCTb COKOB PACTEHHUS], pas/HYHble TeMIepaTypHble YCJAOBHS H T.II., HO
OCHOBHBIM JIHMUTHDYIOLIUM (aKTOPOM sIBAsfeTCS KauecTBO M JOCTYNHOCTb MHTAHHs, 3aBHcsLIee OT
MeCTOIOJIOKEHHUS yepBelia Ha pacTeHHH.

3aBuCUMOCTh pacnpejedeHns MOPQ OT YBIAKHEHHOCTH MeCTOOGHTAHUSA

HHTepecHBIMM OKa3ajucb pes3y/bTaThl aHAMH3a ABYX . TapOaraTalCKHX NOMYJSALHHA K3 OIHOTO
paiiona (40 m 1oxuee n.Tap6arataii), MHTaONIMXCS HA OAHOM KOopMoBOM pacrenut (Potentilla bifurca),
HO B DAasHBIX BHICOTHHIX NOSicaXx: B CyGaJbHMHACKOH BBHICOKOTOPHOM M CYXOH CpeIHeropHOH CTelH.
[Monynsiuus U3 cyGanabnuiickoil crenu otnuuaercs B IlI-M npusHake (KoJHMUeCTBO CEHCOPHBIX IIETHHOK
Ha BEpLIMHHOM Y/eHHKe YCHKa) GOJIbLINM pa3HooGpasHeM Mopd, NpHueM HauboJsee 4acTO BCTPEUAITCs
7-2 (11 merunok) u 8-2 (12 .metnHOK) Mopdr. B To Xe Bpems, B MOMyJSUMH, OOUTAOIIEH Ha
CYXOCTEIHOM CKJIOHE, 7-2 Mopda He o6uapyxeHa, Ho umeercst 6-1 (10 weTHHOK), OTCYTCTBYIOUIAs B
cybanbmHiAcKod mnomyasauud. AHanuma pacnpeneseHus Mopd III mpusnaka B Apyrux nonyasiuusx,
06HTAIOWHX B KCePOGhHJbHEIX YCJIOBHAX, TaKxKe MOKasan npeobnaganue 6-i Mop¢gbl. ITo MOKAa3bIBaeT,
4YTO BBICOKas RO 6- MOpOBE XapakTepHa AJS TONYJSIMH, OGHTAOILMX B SAPKO BhIPaXKEHHHIX
KCePO(HIbHBLIX MeCTOOOGUTAHUAX, a BbICOKAsl JA0AA /- MOpdH - AJS YepBeLOB, OGHTAaOUIKX B Gosee
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BAAXHBIX cTauuaXx. [1o COOTHOIIEHHIO 3THX MOpPd MOXKHO NPEINoJOXHTb XapaKTep MecTOOGHUTaHMs
HONYJISIUKH.

3aBHCHMOCTb pacHpefiesieHHss MOP® OT YBIAXHEHHOCTH GHOTONA 10 H3yUeHHHIM IIPH3HAKaM
npejcTaBJeHa B Tab/ulle 7, KOTopas OKa3hiBaeT HEKOTOpOe YBeJaHYeHHe KONHIeCTBa MOPPOJOTHIECKHX
CTPYKTYP B 3acyLIUBBIX MeCTOOOHTaHMAX depBela. [losiBneHue GOJBILIEr0 KOJHYECTBa Keje3 HIH
siueeK CBSI3aHO € 3aLIMTOH SHLEK/JAAKH OT HeGJarompusiTHBIX BHEIUHHX YCJAOBHH (CaMK¥ MPOLYUHPYIOT
BaTo06pa3Hbil CeKpeT, B KOTODHIH YKyThiBalOTCH sifia). UeM Gojbile Xeje3 H sueeK, TeM Jyulle
TNpeOXPaHAIOTCS SIHIA OT BHICHIXaHHS WJH OT H3OBITOYHOH BJIAXKHOCTH. 3aBHCHMOCTDb pacrpeieseHust
Mopd OT YBJaXHEHHOCTH OHOTONa MOXeT B KaKOH-TO Mepe MAacKHPOBAThCA INPUYPOYEHHOCTHIO
HEeKOTOPHIX B3 HHX K KOPMOBOMY pacTeHU0. JleACTBHTeNBHO, pa3/iHuHbie KOPMOBBIE PaCTeHHUst OGUTAIOT B
6oJiee KCePODHJIBbHBIX UM Me30(UIbHBIX YCIOBHSX, ClieA0BaTe/IbHO, Ha6op MOpd B Momyasiuuu Gyaer
COOTBETCTBOBATb 3THM YCJIOBHSAM.

Ta6auua 7. 3aBUCHMMOCTb pacnpefeJeHHs MOPE) NOJABCKOTO YepBeLa OT YBJIAXKHEHHOCTH GHoTONA

RHANUSUPYEeMEe BUOTONH
NPU3HAKKA 3aCYUUIVBHE | yBJIaXHEHHKE
I TIOBHIIEHME RO 8-UJIEHMKOBHX YCHKOB MOBLUISHVE NOJNM T-UNE€HMKOBHX YCHMKOB
11 HoMMHMpOBaHmMe 5-# Mopds . OoMMHUpOBaHue 3-# u 6~ mopd
BCcerna mMeeTca 7-8 1 yBejMueHa Oonsa 8-
11T Bcerna muMeercsa 6-a Mopda . MOpQH (6-A OTCYTCTBYET), YBeIMuUMBaETCA
* (7-a orcyrcrByer) KONMUYECTBO CEHCOPHHX WEeTUHOK Ha BEPIMHHOM
YJeHUKe YCHUKa
v yBenMuYeHMe HOJMHHHX UWEeTMHOK Ha yMeHblIeHMe JUIMHHEX WEeTMHOK Ha BepHMHHOM
BEPUMHHOM YJIEHMKE yCuka YjieHUKe ycuxa
He3SHauMUTeNbHoe YBeJNIMdeHne

YMeHblleHMe KOMMYEeCTBAa MHOI'OAYEMCTHIX Xejles B
TPYOHEX JHXalnbuax (ONTHMMYM CMemaeTCa K
HMKHEMY npeneny)

v KONMYIECTBA MHOTOAYEMCTHX Xejles B
DPPYOHHEX HOMXanbuax (OnTuMyM
CMemaercs K BepxXHeMy Npenesy)
VII YyBeMUYeHMe KOIMUEeCTBa s4YeeK B
xenesax
KOJIMYECTBO Xejle3 YBEJIUYUBAETCA RO
VIII UMPOKOR NONOCH (noBHIEHA RONR
3-i1 1 noHywkeHa [OnA 2-A Mopdh)

YMeHbIlEeHMe KOJIMYeCTBa fs4YeeK B xXeJlelax

KOJIMYECTBO Xejle3 yMeHbmiaercsa (Bmule Oona 2-
1 # noHuxeHa mona 3-i#t Mopdw)

YMEHbIaeTCA KONMUYECTBO Xefies (NnoBHmeHa nons

IX . NOBHIIAETCA KOJNYECTBO Xejes
) 2-11 Mopgm)

IlokasareJH BHYTPHIONYJIALMOHHOIO pa3HooO6pa3ua mopd P. polonica

[TokasaTesn BHYTPHNONMYJSALMOHHOTO pa3sHOOGpa3us Mopd Hcc/lefyeMbIX MONYJSIMH H TPy
MOMy/NAUMH M0 COBOKYNHOCTH 15 MpH3HaKoB npeacTaBiensl B TabaHue 8. Bodbllok pasépoc nokasares
pasHooGpasusi okasaincs Bo II-m mpusHake. ITo Bceili COBOKYMHOCTH caMOK OH paBeH 32.663, nas
PerdoHaJbHLIX TPYIN NOMyJSLHA MakCHMaJsibHble ero 3HayeHus Habuiomanuck B lOxHom Kasaxcrane
(21.787), Tap6aratae (21.015), BocTounoit uactu Kasaxckoro wmeakocomounuka (16.098), a
MHHHMaJbHEe - B TamxkukucTane (3.438), Monromuu (3.590), Tyse (3.885) u Ixynrapckoro Asaray
(4.438). lns oTAesbHBIX MOMYJSALHE MaKCHMaJbHbie 3HaUEHHS 3TOro KO3(@HUUMEHTa OKas3aldCh B
ymense Akcait Tanacckoro Anaray (okono 21.000), okpectHoctsix bB.Baamumuposku (14.187),
Casroropcka (13.134), Baarogaproro (12.027), munuMansHete - Apanto6e (1.675), Tononesku (2.264),
B.Anekcannposku (2.785) u Bearopona (2.849).

YcraHoBaeHHBe BO BpeMsi aHaiusa Il mpusHaka “ysnoBele” nmony/nslMi B KaXKAOM DernoHe
TOATBEPX/eHH aHaJM30M BCEeX OCTaJbHbIX NpH3HaKoB (BhimeseHnbie no Il mpusHaky mnony.suuu
0Ka3a/UCh Y3/JOBHIMH M M0 BCEM OCTaJbHHIM 14 mpusHakam). B HHX cOCpeIOTOYeH HaHGOJBLIHH
AMana3oH Mopd), UMEIOLIMXCS B pPerdoHe. TAKUMH Y3JIOBBIMH MONYJALHAMH SBJSAIOTCS MONMYJSAUMH H3
okp. CasiToropcka (Yxpauna), okp.Jlenunku (Kan6umckuii xpeber), okp. 3aiicana (Cayp), okp.
B.Baagumuposku (neaTounnii 60p B okp. CeMunanaTuacKa), cy6anbnuiickoi creny B 40 KM IoXKHee II.
Tap6arataii, u okp. Baaronaproro (Tap6araraii), 10 kv BocTounee Apanro6e ([kyHrapckuii Anaray),
ymeabst Akcait Tamacckoro Auatay, okp. TyMmenuorta (Mourosus). Ecii oLeHHBAaTh perdoHasbHbIE
TPYNNBl MONyAsAnMi, To HauboJsbliee pasHooGpazue mopd cocpemoroueHo B TapbaraTae, 3areM B
FOxuom Kasaxcrane, BocTo4UHOM Me/IKOCONOYHHKE, Ha YKpaHHe H Antae.

[To mokasaresisiM CXONCTBA C TOMOLIBIO KJAAaCTEPHOrO aHAJAH3a W Ha OCHOBE COBOKYIHOCTH 15
MPU3HAKOB MEXAY OTAENbHBLIMHU TMOMYJSLUAMH, PErHOHaJbHEIMH H “60TaHHYeCKHMH  TpyNIaMu
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HOHyJIﬂLlPII:I 0JABCKOr0 KApMHHOHOCHOI'0 Y€pBEUa, NNOCTPOEHb AeHAPOTPaMMBbi, rpaqmqecxn oTpaxaruiype

cTerneHb MOP(ONOrHIECKOH OTHOPOAHOCTH NOMYJISILHA H IPYNI NOMyNALMH.

Tabauna 8. BuyTpunonyasusoHHoe pa3Hoo6Gpasue, A0S PefKHX MOP) U CPefHee YHCA0 MO

II0JIbCKOI'O uepBena 1o 15 aHaJIN3UpPyeMbIM HpHBHaKaM

HaaBaHMe IOy ALK u rpynn Hoxasarens Cpennee
. BHYTPHOONYNA~ Donsa penxux uuono Mopd
nomrynaumk (Hyuepauux cornacno LMOHHOTO Mopd no 15—
radmuue 1)
pas3Hoobpasua npusHakam
1-2. Tonwia (Scleranthus sp)  3.381 + 0.067 0.077£0.018 3.666
3. B. Anexcaunpoaxa, Dianthus sp.  1.828  0.054 0.054+0.028 1.933
‘4, -Benropon, ‘pact.HeU3IBECTHO “U2.7527% 07073 0.102%0.024 3.066
5.CeaToropck, Potentilla impolita 3.243 %+ 0.062 0.09920%017 3. 600
Yxpansa 3.846 + 0.084 0.16310.018 4.600
7,Tappudeckoe, Potentilla bifurca 2.873 £ 0.075-.,, 0.186%0.021 > 3.533
8.Jlenunka, Potentilla recta 3.382 £ 0.086 0.181+0.020 4.133
9.lleGyum, Potentilla bifurca 2.72%1 + 0.058 - 0.11240.019 - 3.066
: AnTait - "3.769 + 0.071 ~ 0.235+0.014 4.933.
‘11. 3amcau, Potentilla bifurca 1 3.025 + 0.059  0.07310.018° 3.266
el presanbokoe,  Fotentilla , ge4 + 0.075  0.0980.023 3,200
b R0 owkee  3acama; ) 643+ 0.065 . 0.055£0.023 2.800
. Cayp .3 .709..:!:» 0.068 0.1.1_'71&. 0l6... --4.200
;i;entigla]ﬁifuz;:anﬂee Arrvea, 2.527-% 0.052 . 0.075%0.019 2,733
;;anzrﬁ:n i B.Brammeposist, 4 706 +0.082  0.088£0.020 4.066
BOCTOYHHIA MEJIKOCOMOUHMUK 3. 924 £.0.084 . 0.121+0.018 4.466
L pon Jinm e Kuseii-Kecexas 21601 £ 0.063 * 0.070£0.022 2.800
17, 40xm oxueée n.TapGararait, ' . ‘
Potentilla bifurca, c¢yGanemmiicxmit 3,295 + 0.067 0.08410.018- 3.600,
nyro
Galium ruthentcun oM 2.603%0.075 0.11210.025  2.933
ig;,urcas”am"apme’ Potentilla 5 578 + 0.067 0.08640.019 3.533
: TapBaraTan SE e 4,875 1 040930 017340016 5.533
21. Tonomesxa, Potentilla bifurca 2,094 + 0.045 0.076+0.020 2.266
Eientilin bioures pummODe: 2.703 £ 0,046 0.13740.014 3.133
23. 6KM CeB,-CEB.-BOCTOuUHEE . . : . .
Capsﬁens,Potentllla Elfurca 2’6031i“0f062 '9'139*010??f *-3.000
Bxynsrdpciuit Anaray 3.318 + 0.054 0.20940.013°  '4.200 o
Oxuent Kasaxcran (Dianthus sp.)  3.974 #'0.080 ~ 0.123%0.017 4.533 !
27. Tapxuxucras (Medicago 'sp.} 1.969 +£°0.052 0.07740.624 2.133 -
28. Tyma, pacTeHue Heuss 2,215 % ¢.066 0.147%0.025 2.600 -
29. Mouromma (Caragana) ‘31219 + 0.065 ©.152+0.017. + 3.800
Honewa '+ Yxpauna 4,157 + 0.081 0.168+0.016" 5.000
COBOKYNHOCTL BCEX CaMOK 5.652 +:0.100  0.36710.011: 8.933
- DIANTHUS - 4.002 + 0.093  0.15440.019 4,733
POTENTILLA, 4.838 + 0.079 0.30810.01%1 - 7.000.. .
POTENTILLA BIFPRCA 4.532 £ 0.077 0.291%0.012 6.400

JlennporpaMma CXOACTBa TpYNN MOMyASLMH 1O KOPMOBBIM pacTeHusiM (aengporpamma 1)
noxkassiBaeT 060c06/JeHHOCTD IONMYIAUNH, nuTalowmuxes Ha Medicago sp., Melandrium album, Galium
ruthenicum, Dianthus sp. oT nutalomuxcs Ha Scleranthus sp., Caragana microphylla v pa3auuHBIX
BUxax Potentilla. UnTepecHbIM OKasanach GIH30CTb MOMYJIALNHA, NUTAOIMXCA Ha Potentilla spp. 1 Ha

Caragana, a Takxe Ha Dianthus sp. v Galium ruthenicum.

JleHpporpaMMa CXo[CTBA PETHOHABHEIX TPYNN HOMYyJIALKH 0JABCKOTO uepBena (nenaporpamma 2 )
BHISIBUJI2 CYWIECTBOBAHME TPEX OTHE/BHBIX GJIOKOB MONYJSLMI: TYBHHCKOrO, l0xHoro (TaiKHKHCTaH,
IOxubiii Kaszaxcran) u tpaHccrensoro (ocTanbHble rpynmsl nonyasuuil). HauGosee 060co6aeHHOM OT
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Hennporpamma 1. Cxonctso nonyasuuit P. polonica, 06’beJHHEHHBIX 110 KOPMOBOMY PACTEHHIO.
Dendrogram 1. Similarity of the P. polonica populations combined according to their host-plants.
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Henaporpamma 2. CXOACTBO perHoHabHLIX Ipynn nomyasuuit P. polonica
Dendrogram 2. Similarity of the regional P. polonica populations.
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BceX OKasajach TyBuHCKass monyasmus (k=0.71), 3areM gaBe I[0XKHBX (TalKukckas W
I0XKHO-Ka3aXCTaHCKHe momyJsiudu, k=0.79), KoTopbie, HECMOTpPsi Ha HEKOTOPYI OO6IIHOCT,
XapaKTepH3yoTcs GOMbIION CTeneHblo Mopgoorudeckoro pacxoxaenus (k=0.84). Tpanccrennoi 6710k
cocTouT U3 4 yacteil: 6osee 060c06eHHOM NONLCKOH rpynnbl nonyasumil (k=0.92), 1Byx nomysuumii U3
Ykpaunn ¥ Boctounoro Mmeakocomounuka (k=0.93), Monroauu (k=0.95) u rpynmu
BOCTOUHO-Ka3axCTaHCKUX nonyasuuii (Auarad, Tap6aratait, Cayp u JxyHrapckuit Anatay, k=0.96),
HoCJeJHAE OT/IHYAIOTCA OUeHb GOJBIIOH CTeNeHbI0 CXOACTBA.

CX0ACTBO OTJEJbHHX IOMYJSUMHA IOJbCKOTO uYepBela MpeACTaBIeHO B JeHAporpamme 3.
Hau6osbmas Mopdosornueckass 060COGIEHHOCT: OKas3ajachk B MOMYJSNHAX U3 OKpP. TONOMEBKH
(Dxyurapckuit Anaray, k=0.63), ¥Ypsuna (Tysa, k=0.72) u 3umnsl (Tagxukuctan, k=0.81), satem oxp.
Ckonumosa (ITosbia, k=0.86) u B.Bnagumuposku (aeHTounsii 6op B okp. Cemunanatuncka, k=0.90).
Bosbloe CXOACTBO OGHApYXeHO MeXAy NONyJIALMAMH M3 OKp.CesToropcka (Yxpawna) u JleHuHKM
(Kan6unckuit Anrait), cyGanbnuiickoit crenu B 40 km Boctounee Tap6aratas, a Takxe U3 OKp. 3aficana
(Cayp), Tymennorta (Mounroans) u 30 xm 3anaasee Asrysa. Kpome Toro, Mopgposiorudeckoe CXoACTBO
06HapyXKeHo MeX1y KaJOHHCKOH Nonyaauuel u3 okp. TaBpuuecKoro U 10XKHO-Ka3aXCTaHCKOH U3 YIlebs
Akcaii Tanacckoro Anaray.
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Henaporpamma 3. Cxoactso nonyasuuit P. polonica
Dendrogram 3. Similarity of the .P. polonica populations .
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CHHBL3SHCKHE nonyJasuuM

Ha ocHoBe anamusa HcclefyeMbIX MOP(OJOrHYECKHX NPH3HAKOB M BLIABJEHHBIX TPH 3TOM
3aKOHOMEPHOCTEH CTajl0 BO3MOXHLIM JaTh MOP(OJOTHIECKYI0 XapaKTePHCTHKY MOMYAsAILUAM, KOTOPHIE,
no HallleMy MHeHHIo, o6uTaioT B 3anagHoM Kurae. [Tonbckuil yepsel, NpeAnonoKuTeNbHO XKUBYILMM B
3TOM padoHe, MOXeT OOHTaTb TOJbKO B CTENHBIX CTALMAX MPEArOpHH, HU3KOTOPHH H CPeJHeropHi
Mosrossckoro Astas W ApPYrux rop, BKmouasi Boctounblit Taup-lllaus. B BocTOuRHIX 4yacTax Aaras,
Caypa, Tap6aratas u JxyHrapckoro Ajatay momyJsiiiM 3TOr0 BHAA 06513aTeJIbHO JOJ/IKHBI HAaceJNsTh
cTemnHble 6HOTOILI, TaK KaK NPUPOAHBIE YCJIOBHSA 3aNafHBIX H BOCTOYHEIX YaCTEH 3THX rOp OYeHb CXOXKH,
NpHYeM B 3alafHbIX YacTAX 3THX rop uepBei] yXe U3BeCTeH. BocTouHble M 3amagHbie NOMYJSLMH
MOP(OJOTHUECKH HOJIKHE ObITh OYeHb GJHM3KU. B cocTaBe KOPMOBHIX PaCTEHMEH 3amafHO-KMTAMCKHX
nomyJsuui obs13ateasHo 6yfet Potentilla bifurca wiu gpyrue Bugn 3Toro poaa. Her HeoGxoauMocTH
TNPUBOAXTL MOP(OJIOTHUECKOE ONTHCAHHEe MOMYJALMH U3 KUTalcKoi yactH MoHrosbckoro Anras, Caypa,
Tap6aratas u JlxkyHrapckoro Ajaray, Tak Kak cOCTaB MOp¢ GymeT NPUMEPHO OAHHAKOBBIM II0 KaXKIOMY
OTAeNIbHO paccMaTpuBaemomy xpebty. HamGonpmmii nutepec npeactasisier Boctounni#i Tanb-llans. B
3TOT paHOH MNOJbCKMH uyepBell MOr Gl NPOHHKHYTb MO CTENHBIM MosicaM rop BocTouHoro u
IOro-Bocrounoro Kaszaxcrana. 3to, mpexae BCero, OTHOCHTCS K BHITSHYTHIM B IIHPOTHOM HaNpaBJeHHH
Tap6aratato, [kyHrapckomy Anaray u xpe6tam Llentpambhoro Tsmb-Illans, cMbiKamomumes c
BocroyHnm Tsub-lllanem. IIpoHUKHOBeHHe NOJBLCKOrO 4YepBeLa TaKXKe BO3MOXKHO C CeBepa, uepes
crenHble crauud Asras u Caypa, 3arem MoHronbckoro AnTtas M jajee IO CTENHHM 6GHOTONAM B
Apenropbs K cTenHol nosic rop Bocrounoro Taup-Illans. IIpoHukHOBEHHE €r0 € F0Ta H3-32 MAJIOBEPOSTHO
cepbe3HbIX Iperpafi B BHAe MepuanoHanpHoro ¥ Apyrux xpe6toB llentpanvnoro Tsiub-Illans.
BesiencTBHe 3TOro, MopdoJsiornueckas OOGIIHOCTH AOJIKHA NPOSABAATHCA C MOMYJALUMAMH MOJBCKOTO
yepBena, oburaomumu B I0ro-Boctourom Kasaxcrane.

B Bocrounom Tsanp-lllane nosnbckuit yepBel, ckopee Bcero, obutaer Ha Potentilla spp., xors
BO3MOXHB W JpYrHe KOopMoBhbie pacTeHusl. Potentilla fBasieTcs O4YeHb NpPeNIOYHTAEMBIM DPOAOM
KOPMOBOT'O pacTeHHs JJIs MOJBCKOrO YepBella B COBPEMEHHBIX YCJOBHSIX, H B 3TOM CJydae OXHIaeTcs
HEMHOTO YHHKAJ/bHBIX H PeKUX MOp® U GyAyT BCTPEUAThCS , B OCHOBHOM, JOMUHHPYIolIKe Mopdbl. [Tpu
IPYTHX KODMOBBIX PacTeHMSIX [0Jsl peJKHMX W YHHKalbHHIX Mopd Bospacter. Huxe mnpuBogurcs
omHcaHHe CUHBI3AHCKON MONYJISIIHH OTAENbHO N0 KaXKAOMY NMPHU3HAKY; IO IpefrojaraeMslM KOPMOBLIM
pacTeHHsM IONYJNSLHUH YepBela 0603HaAYeHH KaK “JamuaTKa” ¥ “HeH3BecTHoe pacTeHue”:

I. Koauuecmso waenuxos ycuka. “Jlanyatka”: TOMHHUPYIOT 7- WIEHHKOBBIE YCHKH, JOJISI KOTOPBIX
ne meHee 70%. “HeusBectHoe pacTenue”: 1051 8-4JeHHKOBHIX YCHKOB BBHICOKa, OT 30% 10 80%; oueHs
BepOSATHO JOMHHHPOBaHHE 8-4JIEHHKOBHIX YCHKOB; €CJIH 3TOTo He HabJiofaeTcs, TO BRICOKA H0JS YCHKOB
CO CIUBIIMMHCA 7-8 UjleHHKaMH.

II. Koauuecmso drunnoix, KOpomKux, CeHCOpHoLX uemunox u nop na 3-6(7) urenukax ycuka.
“Jlanmuatka”: U3 JOMHHAHTHHIX MOpP® NpeobaanaioT 7-5, 3-5, 6-51, ux goas okoso 70 - 100%; oTcyTeTBYIOT
WK MaJIOBEPOSITHHI 5-11, 22-51, 25-4, 9-51; U3 pearHX Mopd oueHb BeposiTHu 28-11, 56-9, 61-63-9, 17-1, 18-
Mopdul, ux moas 5 - 30%; mons yHukanbHbhix Mopd HeBenuka: O - 10%."HeussecTHoe pacteHue”:
JOMHHHpYIOLIHe MOPQbi:7-51, 3-9, 6-5,0TCYTCTBYIOT H-51, 9-51, 22-51, 25-1, UX Hoas HeBeauka: 15 - 40%;
moJsi peakHx (Te Xe,uTo M AMS “ManyaTKU”) H yHHKAJbHLIX Mopd nosbieHa Ao 30 - 35%.

HI. Koauuwecmso ceHcopHbIX WemUHOK Ha 8epuiunnom 4ienuxke ycuka. “JlamuaTtka”:
6OJLUIMHCTBO caMOK GyAyT uMeTh 8 - 10 ceHcopHbIX wieTHHOK. “HeHsBecTHoe pacTeHHe”: ONTHMYM
Gyner 6anxe K HIXHeMy npefeny (7 - 8 CeHCOPHBIX ILIETHHOK).

IV. Kosuuecmso Gautnblx wemunox Ha 8epUILHHOM YaeHuKe ycuka. “JlanyaTka”: 60JbIIHHCTBO
camMoK ¢ 6 - 7 AAMHHBIMM UIETHHKAMM, a CAMKM W3 ‘HEHU3BECTHOTO pacTenusi” ¢ 5 - 6 AIHHHBIMH
HIeTHHKAMH.

V. Koauuecmso mrozosveucmolx mene3 8 epyonsix OQoixasvyax. “Jlamuatka”: mpeo6iafaioT
mbixanbia ¢ 4 - 5 xenesamu (6onee 30%); “HensBecTHoe pacTeHHe”: GOJBLIMHCTBO AblXakel ¢ 5-6
Kee3aMH.

V1. Koauuecmeo nop okoso epyonetx Ovixarey. “JlamyaTka”: npeobaanaiot 4 - 5, HHorza 6 mop;
“HeusBecTHoe pacTeHHe”: npeobaagaior 3 - 4, MHorAa 2 NOPHI.

VII. Cmpysmypa mHozosuseucmolx wHese3 8 2zpyOHoix Obixarvyax. Uem Oosee cyxue
OKpyXalollie YCJIoBHs, TeM 6oJblle siUeeK B Kese3axX PYAHHX AblXajell.

VIII. Pacnosoxenue muozosdeucmolx icered 8 yeumparvtoi wacmu Il - V cmeprumos
6prowra. “JlanuaTka”: MPUMEPHO paBHOE KOJIHYECTBO CAaMOK C Y3KOH M HIMPOKOH IIOJIOCOH, HJIH
IIHPOKKe TNOJIOCH GyRyT BCTpeuaTthes vamte. “HeusBecTHoe pacTeHMe”: caMOK C Y3KHMH MOJIOCAMH
X)eqe3 6yner 6oble. '
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IX. Pacnoaoscenue neres 8 yenmpanrvuot wacmu VII cmeprnuma 6prowxa. JoMuHHpPOBAThL B
o6oux caydasx GYAYT CaMKH C HIIMPOKWMH HOJIOCAMH JKeje3, HO CaMKH U3 “HeH3BeCTHOM pacTeHHH™
GymyT dallle HMeTb Y3KHe IOJIOCH JKeJes.

X. Pacnosoxcernue nenre3 6 yenmparsnot uwacmu I - V mepeumos 6prowxa. “Jlamuatka™:
MPHMEPHO paBHOE KOJHYECTBO CAaMOK C Y3KHMH M IUHPOKMMH NojocamMu xene3. “HeuspectHoe
pacrenue”: npeobiafath GYyAyT CaMKU C Y3KUMHU MOJOCaMU. B kcepodUnbHHIX YCHOBUAX KOJHYECTBO
kese3 OyJeT MOBHINATHCS.

XI. Cmpyxmypa mnozosdeucmoix sxenre3 Ha I - VI ceemenmax 6prowxa. “Jlanmuarka”: xenessl, B
ocHoBHOM, ¢ 1, 1.5 u 2 KoJbllaMK AYeeK; Y CAMOK Ha “HEH3BECTHOM pPAacTeHHH KOJUYECTBO fU€eK B
XKeqe3ax 6yneT MOHUXKEHO.

XII. Cmpykmypa muozosueucmeoix serez na VII - VIII ceemenmax 6prouwixa. BonpmuHCTBO
¥KeJse3 ¢ 2 KOJMbLaMH,

XII. Pacnosoxetiue OsuHHbIX WemunoK 8 yenmpaavtot yacmu Il - V cmepnumos Gprowka.
“JlanyaTka”: NMPHMepHO B PAaBHOM KOJHYeCTBe GYAyT BCTPeYaTbCs CaMKH C Y3KHMH H LIHPOKMMH
nosocaMu 1eTHHOK. “HenspecTHoe pacTeHue”: caMkKu ¢ Y3KHMH THosocaMH GyayT npeob.aajats,
KOJIHYECTBO CaMoOK ¢ | - 2 psiaMy LIeTHHOK, BUANUMO, He GyNeT BelHKO.

XIV. Pacnoaosenue OAuHHbLX WemuHnoK 8 yeumpanvrold wacmu Il - V mepeumos 6prowxka.
BoJIBIIHHCTBO CaMOK OyfeT ¢ y3KOH MOJOCOH LieTHHOK.

XV. Pacnoaoscenue OsunHbix wemunok 8 yenmpaavrol uwacmu VII mepeuma Gprowka.
ITpeo6aanaioT MHPOKHE HOJOCH!.

O rakconomuueckom craryce P. ussuriensis u P. polonica

Yccypuitckuil KapMHHOHOCHBIH YepBell P. ussuriensis 6eun onmucan H.C.Bopxcenunycom B 1949 1. u3
okp. I'puroprerku [1pumopckoro kpast Poccuu. [TosgHee E.M. Jlannur 0603Ha4u/Ia JEKTOTHH U IpHBesa
YTOYHEHHOE OMHMCAHHE 3TOTO BHAA 1TOC/]e H3YUEHHS THIOBOH CEPHH U C YUETOM APYTHX COOPOB U3 3TOTO
pasiona (Hauuwr, 1980). Ilpu 3TOM NPHBOAMMEIE €10 MPH3HAKH BHAA yXKe HEMHOXKO OTJHUAJMCh OT
nepBoonucauus. Tak, vanpumep, H.C. Bopxcenuyc s 3Toro Buaa ykaseisas 8 - 10-useHHKOBbIe YCHKH
U 7-12 MHOTOS'YEHCTHIX XKeJe3 B IPYAHBIX Abixanabiax, E.M. JlaHuur otMeTHaa 7 - 8-4/leHHKOBBIE YCHKH U
Hasmuyue 6 - 12 XKeJse3 B IpyAHBIX ABIXaJIbLAX.

Haire usyuenue THUMOBOH cepuH P. ussuriensis 1oKasajio, UTO JIEKTOTHII HMeeT 8-UleHHKOBbIE
YCHKH, HO 4-ble UIeHHKH 060HX YCHKOB MOYTH MOMHOCTBIO Pa3fesuikch Ha 2 060cobnenHsix (puc. 12 a).
JIBa W3 IecTH MapateKTOTUNOB TaKXe HMeNH MepeTs KKH, NOUTH pasfelsiolnHe 4-e uJeHHKU Ha 2
oTAebHbIX uneHHKa (puc. 12 6). KpoMe Toro, BepIUMHHBIH Y/JEHUK ONHOTO M3 STHX YCHKOB TaKke
o6J/1afiaeT NepPeTAKKOH, MO3TOMY 3TH 8-UJIeHHKOBbIE YCHKHU BIIOJHE MOTJIH GHITh OPUHATH 3a 9-u gaxe 10
- ufileHuKOBbie. OJIMH U3 YCHKOB JIEKTOTHIIA HMEeT OHY ABYBETBUCTYIO CEHCOPHYIO WEeTHHKY (puc.12 B).

H3yyenne H3MeHUHBOCTH caMoK P. ussuriensis noxasajo, uto Gosbllasi 4acTbh Mopd Ho BceM
HOpU3HAKaM, 32 PelKHM MCKIIUEHWeM, YKAajbBaercs B Habop uaMeHUHBOCTH mopd P. polonica. C
y4eToM TOrO, YTO apeajsl ABYX BHIOB rpaHHUaT MexXay co6oil (puc. 13) ¥ UMeT O6IHOCT KOPMOBHIX
pacTeHHi, MOXXHO KOHCTaTHPOBATh, YTO MONMYJISIHK YCCYPHHACKOTO YepBelia HCTOPUYECKH NPeCTaBJIsIH
cob0ol okpauHHBle monyJaauud P. polonica; HeoOXOOUMO JMIUL ONpENESHTh HX PacXOXIAeHHe OT
TMOMYJISIIMH NOJBCKOTO YepBela.

HauGosee o6ocobieHHOH OKasanach MOMyJSALHMA, W3 KOTOPOH OTMEUeHbl THIIOBBHIE 3K3eMILISIPhl
yccypuiickoro uepsena. OTJIHYMS 3aK/04aloTcs: 1) B YMeHbIeHHH AJIMHb IIETHHOK Ha 6piowke (ux
JIHHa MeHblIe TOJIOBHHH JJIMHBI CerMeHTa OpIOIlKa, TOrJa KakK y MOJNbCKOrO YepBela - paBHA HJH
GoJiblile IIMHEL CerMeHTa GpIoliKa); 2) B yBeJHUeHUH KOJHYeCTBa MHOTOSUEHCTHIX 2KeJe3 B IPYAHBIX
neixanpliax (3 Mopdsi ¢ 11, 12 u 13 Xenesamu Boo6lile He 3aperMCTPHPOBAHB Y MOJLCKOTO YepBela) B
Haubojee yacTo BCTpedaeMod Mopde - 10 kesjes B ofHOM IpyAHOM AhiXaibiie; 3Ta Mopdha siBiaseTcs
BEDXHHM IIpefeJOM B 3TOM MpPHM3HaKe [/ MOJLCKOr0 4epBela M BCTPEYaeTCs OYeHb pelko; 3) B
YBEJHYEHHH 1O0J¥ YCHKOB C TMOYTH pasfie/leHHbIMK Ha ABe yactd 4-M # (uiu) 8-M ujsenukamy; u3 13
M3y4YeHHBIX YCHKOB CaMOK THIOBOM CEPHM 5 0Ka3aMuCh C NMePeTsKKAMHU.

HanmeHee o6oco6/ieHHON OT IOJbCKOTO YepBelld SBJAETCS MONyJasuus P. ussuriensis M3 OKp.
BnapuBocToka. 3ieck GOJIBIIHHCTBO YCHKOB OKa3ajoch 7-4JIEHUKOBBIMH, ¥ IBYX H3 12 ycHKOB Ha 4-M
YJIeHHKe HaMeyaeTcs epeTsiKKa, Pasfessionas 3ToT WieHHK Ha 2 060c06/MeHHBIX UIeHHKa. Bee caMku ¢
1-2 psagaMu ETHHOK Ha CTEPHHTAX M TEPrUTax GpIOLIKA.

BLIGOpKH C OCTajbHHX TONYJASLUE MHHHMAJbHBE, NOSTOMY OHH JalOT TOJBKO HEKOTOpoe
npeiacTabdeHHe 06 H3MEHUMBOCTH, HO HUX BCeX OOBEJUHSIET AOMHHUDOBAHHE 8-UJEHHKOBEIX YCHUKOB,
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yBeJIHUeHHe KOJIMYeCTBa XKeJie3 B IPYIHEIX JbIXaJbliaX, Hanuuue 1-2 psfa IEeTHHOK U HIHPOKHE MOJOCH
XeJjle3 Ha cerMeHTax GpIollKa.

[Monynsawyu P. wussuriensis OTHOCHTEJbHO HeNABHO OGOCOOMJIHCH OT BOCTOYHBIX MONYJSLMH
IOMIUMOPGHOrO MOJBCKOTO YepBella, BCJEACTBHE Yero ero NorpaHHYHbe MOMYJSAIHU elle He NPHOGpeH
YeTKUX MOP(OJOrHUeCKUX OTJIHYHH OT CMEXKHBIX nbnymuuﬁ P. polonica. O ToM, u4TO yCCYypHICKHI
yepBel| HeIaBHO OTAEJMJICSH OT IOJBCKOTO YepBelia, CBHAETEJNLCTBYeT Hamuyue y Hero Bo I mpusnake
GosbwmHCTBA HOMHHAHTHEX (90%) M HOCTaTOYHO peiKHX /Ji TNOJLCKOTO uepBella Mopd. U3
HNOMMHAHTHBIX 3/IECh 3aDETHCTPHPOBAHE! 7-5 MOpa (60%), 6-1 (27%) u 25-1 (3%), u3s peaxux - 32-1
(6%), 34-a (4%); B THROBOIH CepHU BCe YCHKH OKasaiuch ¢ 7-# Mopoi. Penxue Mopdsi nokassisaror
reHeTHYeCKY!o CBSI3b monyasuuit P. ussuriensis u3 okp. Baagusoctoka u Bypsaruu ¢ nonynsuusamu P.
polonica ua okp. We6yunn (Anrait), 31 kM 1oxkHee Knani-Keceka u 40 xm 1oxHee n. Tap6arataii, a
Takxke U3 yutenbs Akcait Tanacckoro Anatay (YOxuwii Kasaxcran).

HecmoTpss Ha nepekpbiBaHHe H3MEHYHBOCTH INPH3HAKOB Da3JMYHBIX IONYJASLMH NOJBCKOrO H
YCCYDHACKOTO YepBELIOB, Mbl CuHMTaeM LejecooGpa3HbIM He NpHCBaHBaTh HOABHAOBOH paHr P.
ussuriensis, a OCTaBUTb [Jisi HEro BMAOBOM paHr. JTo CBs3aHO, npexae Bcero, 1) ¢ HauGoJbluei
MopgoJoruieckoil 060c06/I€HHOCTBIO YePBEllOB 43 THIIOBOH CEPHH Cpely NOMYJSLUMH yCCYpHHCKOro
yepsena oT P. polonica 2) ¢ 0TCyTCTBHEM KIMHAJBHOH H3MEHYHBOCTH P. polonica, B KOTopyIo Nonajaiu
Ol nonynauMd P. ussuriensis.

3akawouenne

B 3ak/iouenre Heo6X0AMMO MOAYEPKHYTh, YTO NOJBCKUH KapMHHOHOCHBIH 4YepBell SIBAS€TCS B
60oJILLION CTeMeHH MOJMMOPQHEIM BHIOM. PacxokaeHue NOMy/IsILMH NPOHCXOMUT B IBYX HAIpPaBJeHUAX:
1) nocremeHHO, myTeM BO3pacTaHMs B MNONYJSUMH HOMM DENXHX H TNepepacrpefeeHus AoJel
HOMHHHpYIOIMX Mopd (cMemeHHe onTMMyMa B pacnpefefeHuH Mopd); 2) CKaukoo6pasHO, MyTeM
BO3HUKHOBEHHSl K B JalbHeHIleM YBeJHYeHUS NOJMM YHUKaAbHBIX Mopg. HaubGoabinee pacxoxazeHue
NIOKa3bIBaIOT MONYJIALMY, HAXOASILIHECs B OKPaHHHHBIX YacTsAX apeaJsa IoJIbCKOro YepBelia, NpexJe Bcero,
B TYBHHCKOH M KOXHOH rpynnax nonynaauuid. Bauskue suabl P. altaiensis v P. ussuriensis B HellaBHEM
reoJIOTHYECKOM IMPOLLIOM TIPEACTABJSIH COG0H OKpauHHbIE NOMYJISIMMH MOJbCKOTO YepBelLia Ha Anitae U B
[Tpumopee.

CTpykTypa paccMaTprBaeMOro BHAa IpeicTaBisercs cienyiouel. [To BceMy apeany Bua HMelOTCS
HOMYJISILAK, 3aK/I04aolHe B cebe HaubGoJee MOJHYIO TeHETHUECKYI0 HHGOPMALHIO, XapakTepHYy AJIs
pervona (“y3/oBbie” momyssiuuu). DTH MOMYJSUMH TeHETHYECKH B TOH HWJIM MHOHM CTENEHH CBSI3aHHI
MeXAy coGOH; CBSI3H NMPOSIBJASIOTCH B HAJHYHU PeKHX H AOMHHAHTHHIX MOp( IO BceMy apeany HJH B
Pa3MUYHEIX €ro 4YacTaX. “YaioBbie” NOMyJSLUHHM B CBOEM perdoHe SIBASIOTCA OCHOBOH IS BCeX
OCTaJbHBIX; ApYrHe MNONYJSIHH SBJISIOTCH “AOoYepHHMH” M Gosee MOJOALIMH MO OTHOLICHHIO K
“y3n0BHIM”. DTH MOJIOAHE TONMYJSALHH HeCcyT B ceGe TOJbKO HEKOTOPYI0 4YacTb TeHETHYeCKOro
noTeHUHasa “ys3jIoBOH”; MOCPENCTBOM MOJIOABIX MOMYJSIMH IIPOMCXOAHT paccejleHHe H 3aBOeBaHHe
HOBBIX 3KOJIOTHYeCKHX HHUII. “JloyepHHe” MOMyJ/ISIMH MOTYT PH He6JaronpHATHLIX YCJAOBHSX BHIMEPETD,
WM BBIXKHTb, “KyJbTHBUPYS” HOBble MOpP(H. “Y3/10Bas” HOMyJAsUMs MOXeT OTBETUTh HAa H3MeHeHHe
Cpejbl IPeXe BCEro YBeJIHUeHHeM SO GJIarolpusTHOH B 3TOH CHTYalHH MOPdH 3 HMeIOILerocs y Hee
GoraToro “apceHaljia”, WIH pexe, NOSBJICHHEM GJaronpHATHOH Mopdel BeJencTBHe MyTauuH. MHbIMH
CJIOBaMM, GHONOTHYECKHH CMBIC “fouepHel” MONyJAAHMH 3aKjAiodaeTcs B ee Goabliedl BO3MOKHOCTH K
FeHeTHUECKOMY H3MeHeHHM0. B KaxkmoMm pernoHe uMewoTcs “yajioBble” M MPOH3OHIeAiHe OT HHUX
“mouepHue” nomyasuud. CHHCOK OGHApYXeHHHX “Y3/MOBBIX” IOMYyJSILHHA MOJLCKOTO 4YepBela
IIPUBOJHJICS. B aHA/IH3€ BHYTPHIONYJIALHOHHOTO PasHoo6pasusi.
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Summary

Jashenko R.V. Intraspecific morphological variability of the Polish carmine scale,
Porphyrophora polonica (L.) (Coccinea, Margarodidae).

Institute of Zoology, Academgorodok, Almaty, Kazakhstan, 480060, e-mail:roman@jashenko.almaty.kz

The Polish carmine scale (Porphyrophora polonica) inhabits the steppe and forest-steppe zones of
Eurasia, from Central Europe to Eastern Mongolia, and it also penetrates through steppe biotopes of
North and West Tien-Shan to the Hissar Ridge in Tajikistan. The scale’s host plants include species
from 17 families. The wide distribution and polyphagy of P. polonica allows us to assess morphological
variability within P. polonica, and compare it to its close relative, P. ussuriensis. Because external
morphology of females is of prime importance, females from different populations throughout the
species range were examined. Patterns in morphological diversity allowed us to predict the form of
populations of P. polonica thought to be present in West China (Xianjiang), and to assess similarity
between some populations of P. polonica and P. ussuriensis.

A total of 298 females were studied from 29 populations in the forest-steppe and steppe biotopes of
Poland, Ukraine, Kazakhstan, Russia (southeastern Siberia, Tuva), Mongolia as well as steppe biotopes,
slopes and mountains of Altai, Saur, Tarbagatay, Dzhungar Alatau, Terskey Alatau and Hissar Ridge
(Table 1). For analysis, specimens were compared from 7 geographic areas: Poland, Ukraine, Altai,
Saur, East Melkosopochnik (east part of Kazakh Table Land), Tarbagatay, and Dzhungaria. Similarly,
specimens were compared from three different hosts: Dianthus from Ukraine and South Kazakhstan,
Potentilla from Ukraine and Kazakhstan, and Potentilla bifurca from Kazakhstan. Eighteen females of
P. ussuriensis from Buryatia (Russia), Mongolia and Russian Far East were studied. Estimation of
morphological similarity was done according to indices of intrapopulation diversity, frequency of the
rare morphs, and similarity among populations, as suggested by Zhivotovskiy (1981).

A total of 15 characters were analyzed:

Character I (fig.1) — number of antenna segments, 3 morphs: 1) 7-segmented, 2) 8-segmented, 3)
7th and 8th segments are joined on half.

Character II — number of long, short, sensor setae and pores on II-VI (VII) segments of antenna,
observed 66 morphs (fig. 2-4).

Character IIl = number of sensor setae on apical segments of antenna; 12 morphs: 1) 5 setae, 2) 6
setae, 3) 7 setae, 4) 8 setae, 5) 9 setae, 6) 10 setae, 7) 11 setae, 8) 12 setae, 9) 13 setae, 10) 14 setae,
11) 15 setae, 12) 16 setae. ‘

Character IV — number of long setae on apical segment of antenna, 8 morphs: 1) 3 setae, 2) 4
setae, 3) 5 setae, 4) 6 setae, 5) 7 setae, 6) 8 setae, 7) 9 setae, 8) 10 setae.

Character V — number of multilocular pores in one thoracic spiracle, 9 mopd: 1) 2 pores, 2) 3 pores,
3) 4 pores, 4) 5 pores, 5) 6 pores, 6) 7 pores, 7) 8 pores, 8) 9 pores, 9) 10 pores, each thoracic spiracle
was analyzed separately.

Character VI — number of pores near thoracic spiracles, 8 morphs: 1) 1 pore, 2) 2 pores, 3) 3 pores,
4) 4 pores, 5) 5 pores, 6) 6 pores, 7) 7 pores, 8) 8 pores.

Character VII — structure of multilocular pores in thoracic spiracles; (all pores with 1 central
locula) 3 morphs: 1) with 1 circle of peripheral loculae, 2) with 1 circle of loculae in one and 2 circles of
peripheral loculae in other pore, 3) with 2 circles of peripheral loculae (fig. 5).

Character VIII — location of multilocular pores in central part of [I-V abdominal sternits, 3 morphs:
1) 1-2 rows of pores, 2) narrow belt of pores, 3) wide belt of pores (fig. 6).

Character IX — location of multilocular pores in central part of VII abdominal sternits, 3 morphs:
1) 1 row, 2) narrow belt, 3) wide belt (fig. 7).

Character X - location of multilocular pores in central part of II-V abdominal tergits, 3 morphs: 1)
1 row, 2) narrow belt, 3) wide belt.

Character XI — structure of multilocular pores on I-VI abdominal segments (in general); all
multilocular pores with central locula, 3 morphs: 1) with 1 and 1.5 circle of loculae, 2) with 1, 1.5 and 2
circles of loculae, 3) with 2-3 circles of loculae (fig. 8).
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Character XII - structure of multilocular pores on VII-VIII abdominal segments (in general), all
multilocular pores with central locula, 4 morphs 1) with 1, 1.5 and 2 circles of loculae, 2) with 1.5, 2 and
3 circles of loculae, 3) with 2 circles of loculae, 4) with 2-3 circles of loculae.

Character XIII — location of long setae in central part of II-V abdominal sternits, 3 morphs: 1) 1
row of setae, 2) narrow belt, 3) wide belt of setae (fig. 9).

Character XIV - location of long setae in central part of II-V abdominal tergits; 3 morphs: 1) 1-2
rows of setae, 2) narrow belt of setae, 3) wide beit.

Character XV - location of long setae in central part of VII abdominal tergits, 3 morphs: 1) 1-2 row
of setae, 2) narrow belt of setae, 3) wide belt of setae.

Results indicated the most interesting morphological diversity were in Characters I and II.

Character I. Distribution of morphs showed their correlation with the host-plants. It allowed us to
predict unknown host-plants for populations from env. Belgorod City (south Russia) and env. Urzin
Town (Tuva, Russia). These populations have predominance of 7-segments antennae, so most probably,
host-plant belongs to genus Potentilla. All distribution area of P. polonica eassielly can be divided on
regions with 7-segments (Poland, Altai, Saur, Dzhungarskiy Alatau), 8-segments (south Kazakhstan,
Tajikistan, Mongolia) antennae and 7-8-segments antenae region (Ukraine, Terbagatay).

Character II. There are 7 dominated morphs (7th - 32.1%; 3rd - 17.5%; 6th - 11 %; 22nd - 3.6
%; 9th - 3.3 %; 25th - 2.9 %; 5th - 2.5 %,) from all 66 morphs. The total portion of dominated morphs
is 72.9 %. From the other 59 morphs 43 are unique (were observed 1 or few times in one population):
Ist, 4th, 10th, 11th, 13th, 15th, 20 - 21st, 29th, 31st, 33rd, 35th, 37 - 41st, 43 - 47th, 49 - 52nd, 55th,
57 - 60th, 64 - 65th. Their total portion from general quantity is - 6.5 %. Other 16 morphs were
observed rarely,they were belonged to group of rare morphs; their total portion is 20.6 %.

Dominated morphs. The evolution of coccids is going, mainly, to morphological simplification and
specialisation of structures. The evolution of antennae of P. polonica is going to reducing of the number
of segments, setae and pores. The most frequent 7th morph has the most simple structure, the next
frequent 3rd morph has the more compound structure, 6th - more compound and so on. This pattern is
shown on the Table 5, where the simplicity is correlated with frequency.

Rare morphs. The connections on rare morphs is shown on fig 10. There is not strongly specific
morph, connected with some host-plants. Exception is only 24th and 2lst morphs, connected with
Melandrium album and, probably, 42nd and 53rd for Potentilla spp. The wide dispersion of rare
morphs in all distribution area and their independence of host-plants show the genetic unity of
populations, formed in one species. The rare morphs, probably, dominated in ancient geological time,
show the deep relationships, tied together the populations in ore species.

Unique morphs. The high index of unique morph number shows the level of population isolation.
Often it is connected with feeding on uncommon host-plant. For example, the most portion of unique
morphs were observed in populagtions, living on Dianthus sp. (53 %, Talasskiy Alatau ridge),
Melandrium album (27 %, env. B.Vladimirovka Village, east Kazakhstan). The most interesting is
population from Talasskiy Alatau, there are 13 (!) unique morphs (21st, 33rd, 35th, 37-41st, 43rd;
47th), as well as Tuva’s population - 2 morphs. Unfortunately, the host-plant of population from Tuva,
where the portion of unique morphs is 75 %, is unknown, but such high index means a long isolation in
condition of common plant or new host-plants for this psecies. Probably, there are a long isolation and
new host-plant. Anyway, the population of P. polonica from Tuva is the most separated from others.
The distribution of unique and rare morphs is given on the Table 6.

Morphological abnormality and micro-evolution processes in P. polonica. Almost all
populations have some unique and non-standarded morphological structures. These abnormality was
observed in antenna structure (fig. 11) and structure of multilocular pores in thoracic spiracles. The
analysis showed divergence of polymorphous Polish carmine scale is processing on a) number, quality
and localisation of different structures on the antennal segments (characters II-IV), b) number of
antennal segments (character I), ¢) number and structure of simple and multilocular pores near and
inside thoracic spiracles (characters V-VII), d) structure of multilocular pores on the abdominal
segments (caharacter XI-XII), e)localisation of pores and setae on the body segments.
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The microevolution processes on number and localisation of different structures in antenna are
going to number lowering and structure concentration in one place. The morphs of character I
(7-segmented antenna segments prevail) and dominated morphs of character II (morphs have minimum
“details”, concentrated on 4th antennal segment [7th morph with pores only, 3rd and 6th with pores and
seta, 9th with pores and 2 setae]) are the example of this.

Microevolution created created new structures on antennal segments such as sensor seta with
sharp top (env. Sarybel Village, Dzhungarskiy Alatau ridge, Kazakhstan) and two-branched sensor setae
(fig. 11-1, env. Belgorod City, south Russia; and Aksi Valley, Talasskiy Alatau ridge, West Tien-Shan,
Kazakhstan). Closed to Polish carmine scale Porphyrophora altaiensis was described on the stable
presence of two-branched setae on the antennal top and some other reasons (Jashenko, 1988). Probably,
this species separated from P. polonica histtorically not long ago.

Analysis showed the dependence between long and sensor setae on the apical antennal segment: if
the number of long setae goes down the number of sensor setae goes up, but the sum of both seta type is
stable - 16-20 setae. For example, female from Poland (env. Kolisza) has antenna with 4 long and 16
sensor setae on the top (total 20) or female from east Kazakhstan (env. Zaysan Town) has 6 long 13
sensor setae (total 19). Also, there is dependence between body size and ability of pores and setae - if
large body size the ability of setae and pores is increasing.

The analysis of seta localisation on abdominal tergites showed the pattern as follows: 1-2 rows of
setae are the base for other morphs, so the narrow belt is the 1-2 rows plus some separate additional
setae and the wide belt is 1-2 rows (as a base) plus big number of hugger-mugger distributed additional
setae. So, these basic 1-2 rows are stable in different favorable or unfavorable enviromental conditions.
Very often the females, collected from one specimen of host-plant (and originated from one gropu of
eggs), have a big dispersion in seta number on body segments, but all of them live in different ecological
conditions on plant (different localisation means the differences on humidity, food quality, temperature,
soil PH and etc.). Scales, living in good conditions, have a big size and corrsponding phenotypic
appearance (wide belts of setae and etc.), as well as scales in unfavorable environmental conditions have
smaller size (sometimes in 2-3 times less), less number of setae (1-2 rows in bad environmental
conditions).

Correlation of morph with habitat humidity. The analyse of two populations from one
geographical “point” (40 km south Tarbagatay Town, Tarbagatay ridge, East Kazakhstan), where
populations live on one species of host-plants (Potentilla bifurca), but in different biotops (sub-alpine
high-mountain steppe and dry middle-mountain steppe), showed the dependence of morph distribution
from biotop humidity (see Table 7). The high portion of 6th morph (10 setae) of Illrd character (number
of sensor setae on apical antenna segment) is observed for population, living in dry steppe conditions,
but high portion of 7t (and 8t") morphs is discovered for population from sub-alpine steppe (more humid
biotop). So, ratio of these two morphs can show the general habitat conditions. Also, Table 7 shows
some increase of numbers of multilocular pores or loculae inside pores in dry habitat conditions.
Probably, it is necessary for eggs protection in dry conditions (in this cause, females produce many
cotton-like secret for egg covering)

Morph distributions of two populations on Potentilla bifurca varied with biotope in sub-alpine,
high-mountain steppe and dry, middle-mountain steppe. Number of multilocular pores or loculae was
greater among specimens from the drier habitat.

Indices of inside-population diversity of morphs in P. polonica. The indices of morph
diversity for each population on 15 characters are given in the Table 8. The most dispersion of this index
is for II character (for all females totally- 32.663, maximal for population groups: South Kazakhstan -
21.787, Tarbagatay Ridge — 21.015, Eastern Melkosopochnik — 16.098, and minimal for population
groups: Tajikistan ~ 3.438, Mongolia — 3.590, Tuva — 3.885). The maximum indices for populations are
in Aksay valley (Talasskiy Alatau, West Tien-Shan — 21.000), environs of B. Vladimirovka (East
Kazakhstan, east part of Melkosopochnik — 14.187), environs of Svyatogorsk (Ukraine — 13.134),
environs Blagodarnoe (Altai — 12.027), and minimum — environs Araltobe (Dzhungarskiy Alatau ridge,
Kazakhstan — 1.675), environs Belgorod (Russia — 2.849).
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The “chief” populations, observed in each regions in analyze of II character, were confirmed by
analysis of other fourteen characters. These populations contain of the most number of regional morphs.
Such “chief” populations are populations from environs Svyatogorsk City (Ukraine), env. Leninka
Village (Kalbinskiy ridge, Altai, Kazakhstan), env. B.Vladimirovka (coniferous river valley forest, near
Semipalatinsk City, East Kazakhstan), 40 km south Tarbagatay Town, sub-alpine steppe and env.
Blagodarnoe Village (Tarbagatay ridge, East Kazakhstan), 10 km east Araltobe Town (Dzhungarskiy
ridge, Kazakhstan), Aksay valley of Talasskiy Alatau ridge (West Tien-Shan, Kazakhstan) and env.
Tumentsogt Town (Mongolia). The most diversity of morphs is shown in Tarbagatay ridge area.

Dendrogram of similarity of populatlon group on host-plants (Dendrogram 1) shows isolation of
populations, living on Medicago sp., Melandryum album, Gallium ruthenicum, Dianthus sp. from the
population on Scleranthus, Caragana microphylla and Potentilla ssp.

The dendrogram of similarity of regional population groups (Dendrogram 2) shows 3 separated
parts: Tuvinian, Southern (Tajikistan and South Kazakhstan) and Trans-steppean. The most isolated
population is Tuvinian (k — 0.71), than 2 south populations (Tajikistan and South Kazakhstan, k —
0.79). Trans-steppean part consists of 4 groups: isolated Polish group (k — 0.92), 2 populations from
Ukraine and Eastern Melkosopochnik (k — 0.93), Mongolian (k — 0.92) and group of East Kazakhstan
populations (Altai, Tarbagatay, Saur and Dzhungarskiy Alatau, k — 0.96).

The similarity of populations is given on dendrogram 3. The most isolation are observed for
populations in environs Topolevka (Dzhungarskiy Alatau, k — 0.63), environs Urzin (Tuva, k — 0.72)
and environs Ziddy (Tajikistan, k — 0.81).

Xianjiang (West China) populations. On the base of morphological analyzes of populations
from whole distribution area we can give morphological description of the populations P. polonica,
which inhabits, probably (on our opinion — it lives exactly), in West China. The Polish Carmine Scale
can live only in steppe biotops of slopes and low-and middle-mountains of Mongolian Altai and other
ridges, including East Tien-Shan. This species exactly inhabits the east parts of Altai, Saur, Tarbagatay
and Dzhungarskiy Alatau ridges, because the natural conditions of these areas and western parts of
these ridges (occypied by this species) are rather same. The morphology of these western and eastern
populations must be very similar. The host-plant range exactly includes Potentilla biifurca or other
species of the genus Potentilla. It is not necessary to describe the morphology for populations from
Chinese parts of Altai, Saur, Tarbagatay and Dzhungarskiy Alatau, because, on our opinion, the
composition of morphs is the same for each ridge. The most interesting area is East Tien-Shan. Polish
Carmine Scale can penetrate there along the steppe zones from the mountain ridges of East and
South-East Kazakhstan (from North Tien-Shan and Dzhungarskiy Alatau to Ketmen and Borokhoro
ridges), as well as ridges of Central Tien-Shan (from Terskey Alatau ridge to Narat ridge). Also, it
possible to penetrate there from the north through steppe biotops of Altai, Saur and Mongolian Altai
ridges to steppe habitats of slopes Bogdo-Shan and Barkeltag ridges and further to East Tien-Shan.
Unlikely, that it penetrated to East Tien-Shan from the southwest, because of natural barriers of deserts
and high mountains. So, eastern Tien-Shan populations are rather similar, probably, to populations of
Southeast Kazakhstan.

Most probably, P. polonica lives on Potentilla in East Tien-Shan, though it can occupy other
host-plant (“unknown”). Potentilla is the most preferable host-plant in current time, so the contents of
morphs for populations, living on this host-plant in West China, will include mostly dominated morphs
and a little part of unique and rare morphs. The part of unique and rare morphs will be increased in
populations, living on new (“unknown”) host-plant. Below, the predicted description of Xinjiang
populations on all analyzed character are given, populations connected with Potentilla is called
“Potentilla”, population, occupying other host-plant, is named as “unknown” or “unknown plant”.

Character I — number of antenna segments. “Potentilla” - 7-segmented antennae are dominated
(not less then 70 %). “Unknown” — part of 8-segmented antennae is high (from 30 to 80 %); most
probably dominating 8-segmented antennae, if not — the portion of joined 7th and 8th segments is big.

Character Il ~ number of long, short, sensor setae and pores on II-VI (VI) segments of antenna.
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“Potentilla” — 7th , 374 and 6th morphs are dominated (their portion is about 70-100 %), 5t , 22nd | 25th
and 9th morphs are probably absent (their portion is very little); 28th , 56th ,61-63d, 17th and 18th are
presented from the group of rare morphs (their portion is 5-30 %), the portion of unique morphs is not
big = 1-10 %. “Unknown plant” — the portion of rare and unique morphs is increased till 30-35%

Character Il — number of sensor setae on apical segments of antenna. “Potentilla” the most part
of female has 8-10 sensor setae. “Unknown” — the majority has 7-8 sensor setae

Character IV — number of long setae on apical segment of antenna. “Potentilla” - the majority of
females is with 6-7 long setae, females from the “unknown plant” — with 5-6 long setae.

Character V. — number of multilocular pores in one thoracic spiracle. “Potentilla” — spiracles with
4-5 pores dominate (more than 30 %), “unknown” — the spiracle majority with 5-6 pores.

Character VI — number of pores near thoracic spiracles. “Potentilla” — 4-5 (sometimes 6) pores
dominate. “Unknown” — 3-4 (sometimes 2) pores dominate.

Character VII. Location of multilocular pores in central part of abdominal segments II-V. If
environmental conditions are dry, the locula number of multilocular pores in thoracic spiracles increase.

Character VII — location of multilocular pores in central part of II-V abdominal sternits.
“Potentilla” - equal number of females with narrow and wide belts of pores, or domination females with
wide belts of pores. “Unknown plant” - the domination of females with narrow belts of pores.

Character IX — location of multilocular pores in central part of VII abdominal sternits. Females
with wide belts of pores will dominate in both causes, but narrow belts will be presented often in
population, living on “unknown plant”.

Character X - location of multilocular pores in central part of II-V abdominal tergits. “Potentilla” ~
the same number of females with narrow and wide belts of pores. “Unknown” — females with narrow
belts will dominate. In dry conditions the ability of pores will be increased.

Character XI ~ structure of multilocular pores on I-VI abdominal segments. “Potentilla” = pores,
mostly, will be with 1, 1.5 and 2 circles of loculae. “Unknown” — the number of loculae will be less.

Character XII - structure of multilocular pores on VII-VIII abdominal segments. Female majority
will has multilocular pores with 2 circles.

Character XIII — location of long setae in central part of II-V abdominal sternits. “Potentilla” —
there are equal portions of females with narrow and wide belts of setae. “Unknown” — females with
narrow belts of setae will dominate, females with 1-2 rows of setae will be presented too.

Character XIV - location of long setae in central part of II-V abdominal tergits. The majority of
females — with narrow belt of setae.

Character XV - location of long setae in central part of VII abdominal tergits — the wide belts are
presented

About taxanomic status of P. ussuriensis and P. polonica. The of Ussuri carmine scale
was described firstly by N.S. Borchsenius in 1949 from the environs of Grigorievka Village (Primorskiy
Territory, Russian Far East). Later E.M. Danzig marked lectotype and gave the good determined
description after examination of type seria and other collection material from that area (Danzig, 1980),
but at the same time some characters in her description are a little different on comparison with the first
description. For example, N. Borchsenius shows 8-10-segmented antennae and 7-12 multilocular pores
in thoracic spiracles, E. Danzig determined 7-8-segmented antennae and 6-12 multilocular pores in
thoracic spiracles. Our studying of type seria of P. ussuriensis show, that lectotype has 8-segmented
antennae, but 4th segments of both antennae are nearly divided on 2 separated segments (fig. 12 a).
Two from six paralectotypes have constictions, almost dividing 4th segments on two separate segments
(Fig 12. 6). Besides, apical segment of one antenna has constriction also, so this 8-segmented antennae
zould)be confused as 9- or 10-segmented antennae. One of this antenna has two-branched sensor setae

12 B). .
Studying of P. ussuriensis show — the morph’s variability of this species mostly is on the limits of
variability of P. polonica. There are some differences as well as the full commonality of host-plants and
adjoining distribution areas. Therefore we can postulate — populations of P. ussuriensis are historically
the boundary populations of P. polonica.
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The most isolated population is the population of type seria. The differences P. ussuriensis are as
follows: 1) decreasing of length of long setae in abdomen (seta length is less than half-length of
abdominal segment, abdominal seta length of Polish carmine scale is equal or more than abdominal
segment length), 2) increasing of number of multilocular pores in thoracic spiracles (3 morphs — 11 or
12, or 13 pores are not observed in P. polonica; very rare for P. polonica 10 multilocular pores in
spiracle is often in population of P. ussuriensis), 3) increasing the portion of antenna with nearly
divided 4th (or 8th ) segments on two separated segments.

Populations of P. ussuriensis not long ago separated from eastern populations of polymorphous
P. polonica, so boundary populations of both species have not clear morphological differences. In spite
of this situation we suggest keep a species rank for P. ussuriensis, because of the its most
morphological isolation of type seria and absence of clinal variability of P. polonica, that could contain
the population of P. ussuriensis.

Conclusion. The Polish carmine scale is very polymorphous species. The divergence of
populations are in two ways: 1) scale up the portion of rare morphs and redistribution of dominated
morphs, 2) in leaps and bounds, formation the unique morphs and increasing of their portion. The
boundary populations (first of all, Tuvinian and south group) show the most divergence. Close species
P. altaiensis and P. ussuriensis in recent geological time were boundary populations of Polish carmine
scale in Altai and Far East.

The structure of studied species is as follows. There are some populations, consisting of the
complete genetic information for each region (“chief (or knotty) populations”), in different part of
distribution are. These populations are genetically connected with each other, the connections are as a
presence of rare and dominated morphs in whole distribution area or in different its parts. These “chief
populations” in each region are a base for others, which are “filial” populations. The “filial” population
has only some part genetic potential of “chief” population in one region. The distribution and occupation
of new ecological niche are provided by these more young “filial” populations, which can survive (or
die) in unfavorable conditions, created the new morphs. The “chief” population can answer on
environmental change only by increase of portion of favorable (convenient in new conditions) morph
from the rich genetic “arsenal” or rarely by creation new morphs as a result of mutation. So, the
biological role of “filial” population is its big capacity for genetic change. There is “chief” population and
originated from it “filial” populations in each region. The list of divided “chief ” populations of P.
polonica is shown in analyze of species variability.

1 . 2 3

Puc 1. Konvuectso cermenToB ycuka: 1, 1-a mopda (7 unenuxos); 2, 2-1 Mopda (8 uneHukos);
3, 3-1 mopoa (7 1 8 UNEHHKH CJIUTHI)
Fig. 1. Number of antennal segments: 1, 1st morph (7 segments); 2, 2nd morph (8 segments);
3, 3rd morph (7 and 8th segments are fused)
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Puc. 2, Mopdu 1-25 11 npusHaxa: KonuyecTBo WeTHHOK H mop Ha III-VI (VII) cermenTax ycuka.
Fig.2. Morphs 1-25 of IInd character: number of setae and pores on the III-VI (VII) antennal segments
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Puc. 3. Moppu26 -55 II npusnaka: xonuyecTso meTHHOK H nop Ha III-VI (VII) cermenTax ycuka.
Fig.3. Morphs 26 -55 of IInd character: number of setae and pores on the III-VI (VII) antennal segments
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Puc. 4. Mopgnt 56-66 11 npuanaka: KonuuecTso weTHHOK M nop Ha III-VI (VII) cerMenTtax ycuka.
Fig.4. Morphs 56-66 of IInd character: number of setae and pores on the III-VI (VII) antennal segments

Puc. 5. CTpYKTypa MHOrOSIYEMCTHIX Xe/le3 B IPyIHHX Auixansuax: 1, 1-1 Mopga (¢ 1 xonbiiom);
2, 2-1 mopda (c 1 u 2 konbuamu); 3) 3-1 Mopda (¢ 2 KoabLamu).

Fig. 5. The structure of multilocular pores in thoracic spiracles: 1, 1st morph (one circle); 2, 2nd morph (1
and 2 circles); 3) 3rd morph (two circles).
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Puc. 6. PacriosioxxeHrne MHOrosS9eHCTHX XKeJe3 B LIeHTPaibHOH YacTH II-V crepHuToB Gplolka:
1, 1-1 Mopda (1-2 pana); 2, 2-2 mopda (yskas noaoca); 3, 3-1 Mopda (uKpokas mosoca).

Fig. 6. Location of multilocular pores in the central part of II-V abdominal sternites: 1, 1st morph (1-2
rows); 2, 2nd morph (narrow belt); 3, 3rd morph (wide belt).
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Puc. 7. PacrionoxeHue xeJies B leHTpanbHoil uacti VII ¢cTrepuura 6plotika: 1, 1-a mopda (1 pan); 2, 2-1 Mmopda
(yskas nonoca); 3) 3-1 mopda (umporas mosoca).

Fig. 7. Location of multilocular pores in the central part of VIIth abdominal sternite: 1, Ist morph (one row); 2,
2nd morph (narrow belt), 3, 3rd morph (wide belt).

Puc. 8. CTpyKTypa MHOrOSUEHCTHIX Xeje3 Ha I-VI cermenrax Opomka: 1, l-a mopdpa (¢ 1 u 1.5
Konblamu sueek); 2, 211 (¢ 1, 1.5 u 2 komsuamu); 3, 3-1 Mopoa (¢ 2-3 Komblamu).

Fig. 8. The structure of multilocular pores onthe I-VI abdominal segments: 1,. 1st morph (one circle);
2, 2nd morph (one and two circles); 3, 3rd morph (two circles).

Puc 9. PacnonoxeHHe LIMHHHX INETHHOK B LeHTpadbHOH wactd II-V cTepumToR 6plomka: 1, 1-a Mopda
(psan); 2, 2-1 Mopoda (yskas nonoca); 3, 3-1 mopda (wupokas monoca)

Fig. 9. Location of long setae in the central part of II-V abdominal sternites: 1, 1st morph (one row);
2, 2nd morph (narrow belt); 3, 3rd morph (wide belt).
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Puc. 10. Csssu Mexny nonyasuusmu P. polonica no penxum mopgpam (I mpusHak): A -Ha ocHose 5-i,
16-# u 20-i nonyasuu (mymepamusa no ta6a. 1); b - Ha ocHoBe 26- u 8-t monyasiumit, Jlnsi OTMEUEHHHIX TEMHBIM
LBETOM TIONMYJSLHI NOKa3aHbl BCe CBA3U ¢ APYTHMH HOMYJASUMAMH.

Fig. 10. Relationships between the P. polonica populationson using rare morphs (Ilnd criterium): A,
on the base of 5th, 16th and 20th populations (according to Table 1); B, on the base of 26th and 8th populations.
Shaded populations are shown with the complete set of their connections with other populations.
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Puc. 11. YcuxoBsie “ypofcTea”: 1, ABYBeTBUCTasl CEHCOpHas LIETHHKA B MOMyJALMM U3 okp. Bearopoaa (A) u
Axkcarickoro yutesabs Tanacckoro Anaray (B); 2, BepluMHHHI u/IeHHK C HE3AKOHYEHHLIM PasfeleHHeM Ha 2 OTAeABHBIX
yJleHHKa B MONYyNAUMAX U3 33 kKM BoctouHee 1. Tap6aratait (A) u Axcaiickoro ymeanbsi Tanacckoro Anaray (B);

3, 4-/ WieHHK C He3aKOHYEHHBIM pa3fieJleHHeM Ha 2 CaMOCTOfTE/IbHBIX YWieHHKa B TIONMY/IALMH K3 AKCAHCKOro yLeabs
Tanacckoro Anaray.

Fig. 11. Antennal “teratisms”: 1, two-branched sensor seta in the population from Belgorod environs (A) and
Aksai Valley of Talasskiy Alatau (West Tien-Shan); 2, apical segment with unfinished division into two separate
segments in the populations from 33 km E. of Tarbagatai Vill. (A) and Aksai Valley of Talasskiy Alatay; 3, IVth
segment with unfinished division into two separate segments in the population from Aksai Valley of Talasskiy Alatau.
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Puc. 12. P. ussuriensis: A - 4-ble WIEHHKH yCHKa C TepeTsDKKaMH, pasfieJsiOLIHMKH HX Ha [Ba IOYTH
060CO6/IeHHBIX YJIeHHKA, JEKTOTHI; B - BepIIMHHBIA ¥ 4-Ble YUNeHMKM YCHKa, [IOYTH pasfesieHHble Ha 060co6ieHHbIe
YIEHHKM, TapaJIeKTOTHII; B - IByBeTBHCTas CEHCOPHAA WIETHHKA Ha BepPLUMHHOM UieHHKe YCHKa, JeKTOTHIL

Fig. 12. P. ussuriensis: A - 4ths antennal segments almost divided into two separate segments, lectotype;

B - apical and 4ths antennal segments almost divided into 2 separate parts; B - two-branched sensor seta on the apical
antennal segment, lectotype.
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Puc. 13. Kapra-cxeMa apeanoB P. polonica u P. ussuriensis.
Fig. 13. Distributional patterns of P. polonica and P. ussuriensis.






