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KapuocHcTeMaTHKa poLJ:a Milium L. 
H 6JIH3KHX poLJ:oB JJiaKOB (Poaceae)* 

H. C. flpo6amoea, 3.r PyobzKa, C.Jl. TpoA1UK 
oHonoro-noqsCHHbiH HHCTHTYT ,[(BO PAH, r. Bna.UHBOCTOK 

Bb!rr. XLVI 

3JiaKI1, O).(HO 113 KpyrrHeHU111X CeMeHCTB MllpOBOH cpnopbl, 3aHHMa.fOT Ba){<HOe 

MecTo so cpnopHCTll'-IecKHX pa6oTax B.JI. KoMaposa. 0HH TaK)!(e }IBJI>IJIHCh 

rrpe).(MeTOM ero OC060ro BHHMaHll}l, KaK, HaiTpHMep, HeKOTOpble rrpe).(CTaBI1TeJill 

TpH6hi Poeae (KoMapos, 1924). MHor11e Bll.Llhi 3JiaKOB 6hiJIH OTKpbiThi B.JI. 

KoMapoBhiM, .npyrHe HOC}IT HM}I 3aMe'iaTeJibHoro y'ieHoro (Asperella komarovii 

Roshev., Poa komarovii Roshev., 11 .np.). 

Bo cpnope yMepeHHOH fonapKTHKH (II Ha .LJ:aJibHeM BocTOKe Pocc11II) B 

TaKCOHOMH'ieCKOM COCTaBe CeMeHCTBa Poaceae 1..\eHTpaJibHOe MeCTO 3aHHMa.fOT 

rrpe.ncTaBHTeJIH).(Byx 6JIH3KHX TpH6 3JiaKoB: OBCOBhiX Aveneae II M}ITJII1KOBhiX Poeae, 

B rrocne.nHee speM}I HHor.na o6be).(HH}IeMhiX s o.nHy TPH6y (I.J;senes, 1987). 

Pa3JIH'iHhie acrreKThi 3BOJI.f01.\ll11 3TI1X TpH6 .nasHo rrpHBJieKaJOT BHHMaHHe 

llCCJie).(OBaTeJieH. l1MeHHO 3).(eCh 6hiJlll Bbi}IBJieHbl yHHKaJibHbie 4-XpOMOCOMHhie 

Bll.Llhi: Zingeria biebersteiniana (I.J;senes, )l{yKoBa, 1974) II Colpodium versicolor 

(COKOJIOBCKM, flpo6aTOBa, 1977), KOTOpb!Mll, BMeCTe C .LlBYM}I rrpe).(CTaBllTeJI}IMI1 

ceMeHCTBa Asteraceae (Haplopappus gracilis, Brachycome dichromosomatica), 

llC'iepilbiBa!OTC}I IIpHMepbl ll3BeCTHbiX B Mllpe paCTeHHH C HaHMeHblllllM 'illCJIOM 

XpOMOCOM 2n = 4. 

K TpH6e Aveneae rrpH'iHCJI}IeTc}l He60JihUIOH, HO qpe3Bhi'iaHHO HHTepeCHhiH 

po.n Milium L. - 6op, HJIH rrpOC}IHHK, 11JJJIJOCTpHpyJOmHi1 pa3JJI1'iHhie 3Tarrhi 

3BOJIIOI.\110HHOrO rrpeo6pa30BaHll>I KapHOTllila y 3JiaKOB. 

Poo MILIUM L. 
1. TaKcouo.Mu•tecKuii cocmaB pooa u ezo no11o:»ceuue 6 cucme.Me 311UK06 

0KOJIO 6-7 BI1).(0B 3TOro po.na pacrrpOCTPaHeHbl B yMepeHHbiX ll cy6TpOIIll'ieCKI1X 

CTpaHax cesepHoro rroiiyUiap11}1. B po.ne Bhi).(eJI}IJOTC}I).(Be ceKI.\HH: THrrosa}l ceKI.\ll}l 

* Cnrrb~ no)lroToB.1CHa npH noMCPlKKC PoccHHCKoro rjloH.ua <pyH.UaMCHTaJlbHbiX HCCJICL\OBaHHII 

(rpaHT N~ 98-04-49455). 
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Milium, K KOTOpOH IIpHHa,D;Jie)!(aT MHOroneTHHe Bll,[\bl JieCOB ll nyroB, ll ,D;peBHecpe

,[\ll3eMHOMOpCKa51 ceKIIWI Miliellum Tzvel., co,D;ep)!(all(a51 O,D;HOJieTHHe BH,D;hi-

3lPeMephi (U:senes, 1976). 
Po,D; Milium L. 6hm ycraHosneH B 1753 I~ JlHHHeeM B "Species Plantarum", 

r,D;e 6biJIH npHBe,D;eHhi ,D;Ba BH,D;a, B HX 'fi1CJie - M. effusum L. C 3TOro speMeHH 

Hat.JaJIOCb IIOHOJIHeHHe pO,D;a HOBhiMll BJ1,D;aMH. B pa3HOe BpeM51 6hiJII1 OIIHCaHbi: 

M. vemale Bieb., M. scabrum Rich., M. montianum Par!., M. verticillatum Boiss. 

et Bal., M. schmidtianum Tzvel., M. transcaucasicum Tzvel. 11 ,D;p. Co speMeHeM 

B npe,D;errax M. vemale S.l. CTaJ111 Bbl,[\eJI51TbC51 BHyrpHBll,[\OBbie TaKCOHhi: pa3HO

Bll,[\HOCTh var. alexeenkoi Tzvel. H no,D;BH,D;hi- subsp. tzvelevii Probat., subsp. inter

medium Probat. Ilp11 3TOM npe,D;naranHch HOMeHKJJarypHhie KoM6HHaiiHH: M. ver

nale subsp. montianum (Parl.) Trabut, subsp. scabrum (Rich.) Paunero, subsp. 

alexeenkoi (Tzvel.) Pro bat. 

B pe3ynhrare raKCOHOMH'fecKoii peBH3HH po,D;a Milium L., npose,D;eHHoii 

H. C. Ilpo6arosoii ( 1977), Ha 6a3e M. verticillatum Boiss. et Bal. 6biJI o6ocHoBaH 

HOBhiH MOHOTHIIHhiH po,D; Zingeriopsis Probat., npH3HaHHhiH B MHposoii CHCTeMe 

ceMeiicrsa Poaceae (U:seneB, 1987; Tzvelev, 1989). 
flono)!(eHHe po.na Milium B cHcTeMe ceMeiicrBa Poaceae Heo.nHoKparHo 

nepecMarpHsanoch. Ero noMemanH nonepeMeHHO B pa3Hhie <tJecryKOH,[IHhie (H ,D;a)!(e 

IIaHHKOll,[\Hbie) Tp116hi 3.TJaKOB C 0,[\HOIIBeTKOBb!Mll KOJ10CKaMH (Tutin, 1950) -
Agrostideae, Stipeae, Paniceae. Po,D; Milium ,D;eiiCTBHTenhHO HMeer cxo,D;Hhie Yeprhi 

c HeKorophiMI1 npe,D;cTaBHTen51MH KOBhineBhiX Stipeae, HanpHMep, c po,D;OM 

Piptatherum Beauv. (rsep,D;bie 6necnmHe useTKOBhie t.JewyH H HenpaBHJlhHO 

3y6'faTbie JIO,[\llKYJlhi), HO OH xopowo OTJ1Ht.JaeTC51 OT HHX OTCYTCTBHeM OCTll, HaJ1H-

4HeM ,D;BYX (a He Tpex) J10,[\HKYJ1 ll OCHOBHhiMll 4HCJ1aMH XpOMOCOM (x)- 4, 5, 7 ll 
9, KOTOphie cosepweHHO He xapaKTepHhi ,D;JI51 TpYI6bi Stipeae. HanH'fHe 3y6qaThiX 

JlO,D;llKYJI H TBep,D;biX IIBeTKOBhiX Yewyii OTJ1H4aiOT ero OT IIOJleBHIIeBbiX Agrostideae. 

Cxo,D;CTBO c npocOBhiMH Paniceae Bhipa)!(aeTc51 B cnniOCHYThiX co cnHHKH KonocKax 

ll KO)!(llCTO-Xp51llleBaTblX IIBeTKOBbiX t.Jeiiiy51X, HO no BCeM ,D;pyri1M npH3HaKaM 

( CTpOeHHIO KOJIOCKa, <lJecTyKOH,[\HOH aHaTOMHll JIHCTOBOH IIJlaCTHHKH, XpOMOCOMaM 

ll T.n.) HMeiO"fC51 Ot.JeHb cymecTBeHHbie pa3JIH'fH51. 

H.H. U:senes (1976) paccMarpHsaer po,D; Milium s MOHOTHIIHOH IIO,D;TpH6e 

Miliinae Dumort. rpH6hi OBCOBhiX Aveneae (no,D;ceM. Pooideae). HaKOHeii, 

3aCJIY)!(llBaeT BHHMaHH51 npe,D;JlO)!(eHHe paCCMaTpHBaTb 3TOT pO,D; B OC060H, 

MOHOTI1nHoi1 rpH6e Milieae Endl., Kompoe pro,D;en51eT H T.G. Tutin (1950). 
B cHcreMe rpYI6hr Aveneae y H.H. U:senesa (1976) p51,D;OM c Milium noMemeH 

po,D; Holcus L., OTHOC5lll\HHC51 K no,D;TpYI6e Holcinae Dumort. Ha OCHOBaHHH 

COHOCTaBJieHI151l\IOplPOJ10rim llX KOJ10CKOB aBTOp C411Taer, 4TO KOJIOCOK TI1IIa Miliurn 

MO)!(HO "BbiBeCTI1" 113 KOJ10CKa Tlllla Hole usC ero TaK)!(C KO)!(llCTblMll 6neCT5llllllMll, 

XOT51 11 OCTHCTblMll, IIBeTKOBbiMI1 'fell1y51Mll. 
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0THOCI1TerrhHO 6rri13KI1M K po,D,y Milium C'li1TaeTC5I H po,D, IIMHrepiDI Zingeria 

P. Smim.: O,ZJ,I1H 113 BM,ZJ,OB ero, Z. kochii (Mez) Tzvel. 6hm nepsoHa'laJihHO on11caH 

KaK Milium kochii Mez. ,lJ.eficTBMTeJlhHO, 3TOT BH,ZJ, IIMHrep1111 MMeeT 6orrhlllOe 

BHeuiHee cxo,ZJ,cTBO c Milium vernale, O,ZJ,HaKo np11 ,ZJ,eTaJihHOM MopQ:>orrorM'leCKOM 

COI10CTaBrreHI111 06Hapy>KHBalOTCH cyll{eCTBeHHhie pa3JII1'IIDI Me)!(,ZJ,y 3TI1M11 po,D,aMI1, 

KOTOphie Bhipa)!(alOTCH B 110JIHOM OTCYTCTBI111 y Milium onyWeHI-!11 Ha TBep,D,hlX 

6rreCTHll{I1X I!BeTKOBhiX qewy»X 11 HaJII1'l1111 WI11111KOB Ha BeTO'!KaX MeTeJIOK (lJ,BeJieB, 

EoJlXOBCKMX, 1965). Milium verticillatum Boiss. et Bal., or111caHHhifi B 1859 r. 113 

Marrofi A31111 (HcTopM'IeCKa» o6rracTh <l>p11r!1H), 6orree '!eM qepe3 100 neT 6hm 

nepese,ZJ,eH B po,D, Zingeria ( Chrtek, 1963 ). Bnocrre,ZJ,CTBI111 cpaBHMTeJihHOe 113y'leH!1e 

Mop<j:Jorror1111 3TI1X paCTeHI1ll f10Ka3aJIO, 'ITO 11X HeJih311 OTHeCTH Hl1 K Milium, Hl1 K 

Zingeria; 11 6hiBllll1fi Milium verticillatum 6hm Bhr,ZJ,erreH (Ilpo6amsa, 1977) B 

oco6hrfi, MOHOT11f1Hhrfi po,D, Zingeriopsis Probat. 

2. MoppollOZUJI u cucmeMamuKa pooa Milium L. 

,lJ.rr» po,D,a Milium xapaKTepHhi CJie,ZJ,yiOll{He npH3HaKH. 06m11e couseTM»-

6onee HJII1 MeHee paCKI1,Ll,I1CThie MeTeJIKI1 5-30 CM ,ZJ,JII1Hoi1 (wr. ). KorrocKM 2,2-4,4 MM 

,ZJ,rr., c O,ZJ,HHM o6oenorrhiM useTKOM. KorrocKOBhie qelllyH pasHhi no AJIMHe KorrocKy, 

K0)!(11CT0-11epenoHl.faThie, rraHIIeTHO-»HIIeBI1)J,Hhie, OCTph!e 11J111 TYilOBaThie, C 3 
3aMeTHhiM11 )!(J1JIKaMI1 11 6e3 KMII», no scei1 Hapy)!(HOfi nosepxHOCTI1 wepoxosaThie 

113-3a O'leHh KOpOTKI1X illi11111KOB. lJ,seTKOBhie l.felllyl1 110'-lTH paBHhl KOJIOCKy (He 

6orree '!eM Ha 1/5 KOpoqe), TBep,D,hie, JiaHIIeTHO-HHIIeBI1,lJ,Hhle, rOJih!e, 6rreCTHll{He, 

11IIOTHO COMKHYThJe Me)K)J,y co6oi1; HI1)!(HHH C 5 crra6hiMI1 )!(J1JIKaMI1 11 6e3 KI1JIH, 

Tyna» 11JII1 OCTpOBaTaH, BepXHHH C 2 crra6hiMI1 )!(11JIKaMH; Karrnyc (yTOJill{eHHOe 

OCHOBaHMe HJ1)KHei1 IIBeTKOBOH l.fellly11) KOpOTK11H, roJihlll. JlO,ZJ,I1KYJI 2, '!aCTO Henpa

BI1JlhHO Jy6'laThie. Thi'li1HOK 3. IIecTMK c KopoTKI1MI1 cso6oAHhiMI1 cTorr6MKaM1111 

KOpOTKOBOJIOCI1CThiMI1 phiJihiiaMH. 3epHOBKI1 I1p11 C03peBaHI111 OTITa)J,alOT BMeCTe C 

IIBeTKOBhiMH qewy»MM (rr03)J,Hee orraAaiOT 11 KOJIOCKOBhie qewy11). KpaxMarrhHhie 

3epHa crro)KHhie. MHoroneTHMe a OAHOJie'rHMe pacTeHIDI, 20-150 CM Bhi~oToi1 (shrc.). 

T11rrosa» ceKIII1» Milium o6beAMH»eT pacTeHH» c OTHOCI1TeJihHO rrp11M11TI1B

HhiMI1 I1p113HaKaM11. 3TO MHOroJieTHI1KH 40-150 CM Bh!C., C 110JI3Y'l11MI1 I10)J,3eMHh!M11 

rro6eraM11. HI1)KHJ1e useTKOBhle qewy11 rro•u11 paBHhi no AJIMHe KorrocKOBhiM 

qewy»M. JlOA11KYJihl KJII1HOBI1,ZJ,Hh!e, KOCO o6py6rreHHhie 11 HenpaBI1JihHO 3y6l.faThie. 

3epHOBKI1 cso6o,ZJ,HO pacrroJIO)KeHhi B useTKOBhiX qellly»x. OcHOBHOe l.fi1CJIO xpoMo

COM x = 7. B ceKII1111- 3 BM)J,a: ITO'ITI1 ronapKTI1l.feCK11H necHoi1 BM,ZJ, M. effusum L. 
( orr11caH 113 Esporrhr), Kasi<a3cKo-Manoa3!1aTCKI1H M. schmidtianum C. Koch 

(orr11caH 113 fpy31111) 11 lO)!(H0-3aKaBKa3cKI1H M. transcaucasicum Tzvel. (orr11caH 

113 6hrswei1 HaxM'leBaHCKoi1 ACCP). 0TJIMl.faiOTCH OHM Apyr OT Apyra no 
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IIO)l,3eMHhiM II06eraM, rnepOXOBaTOCTH CTe6mi 11 BJiaraJJHIII J111CTheB, 06IIIHMI1 

pa3MepaMJ1 pacTeHHM, III11p11He J111CTOBhiX IIJ1aCTI1HOK, <j:IOpMe MeTeJIOK 11 

pacnono)l(eHI11{) KOJJOCKOB. CymeCTsyeT MHeH11e (IJ,senes, 1976 ), 'ITO M. 

schmidtianum 6onee npaBI1J1hHO np11coe)l.I1HHTh K M. effusum B Ka1.feCTBe IIO.ll.BI1.ll.a, 

O,ll,HaKO OHO He IIOJIY1.fi1Jl0 e)l.I1HO.ll.YIIIHOrO IIp113HaHI1H, XOTH Mbl C'fHTaeM, 'ITO M. 

effusum, CKOpee Bcero, )l.eHCTBHTeJlbHO HBJIHeTCH IIOJ111TI1I1111.feCKifM Bl1,ll,OM. 

Ilpe,ll,CTaBHTemr smpo:ii ceKIJ,HH- Miliellum Tzvel.- O.ll.HOJieTHI1KI1 20-70 CM 

BhiC., o6pa3yiOIII11e He60J1hiiii1e ,ll,epHOBI1HKI1. IJ,seTKOBhie 1.feiiiyl1 11X Ha l/5-1/4 
KOpO'fe KOJlOCKOBhiX. JlO)l.HKYJlhl III11pOKOJ1aHIJ,eTHbie, Ha BepxyrriKe OCTpOBaTbie. 

3epHOSKI1 IIJlOTHO IIpHJieraiOT K IJ,SeTKOBhiM 1.feiiiyHM (I101.fTI1 CJ111IIalOTCH C HI1M11). 

OcHOBHhie 'fHcna xpoMocoM x = 4, 5, 7 11 9. B ceKIJ,1111- )l.sa sH)l.a. 3To npe)l()l.e 

scero O'feHh nonHMop<j:IHhiH ,ll,pesHecpe,ll,H3eMHOMOpCKI1M sH)l. M. vernale Bieb. s.l., 

IIO,ll,pa3)l.eJ151lOill11MCH Ha 6 fl0,ll,Sl1)l.OS (f1po6aTOsa, 1977, 1978). )J,pyro:ii BH,ll, :noli 

ceKIJ,I111 nepe,ll,Hea3H<lTCKHM M. pedicellare (Borum.) Roshev. et Meld. OTJ1H1.faeTcH 

OT M. vernale s.l. KpynHhiMH MeTenKaMH c rn11poKo paccTasneHHhiMH npHIJ,seTeHHH 

BeT01.fKaMI1 (rn11p11Ha MeTeJ1KI1 pasHa ee )l.J111He), a TaK)l(e O'feHb )l.J111HHhlMI1 (.ll.O 20 
MM) HO)l(KaMH KOJ10CKOB. 

Kmo't iJmt onpeiJeJleHUJl maKcono6 poiJa Milium 

1. MHoroneTHHKI1 c IIOJI3Y'fHMH IIO)l.3eMHhiMI1 no6eraMH ............... 2 
- 0)l.HOJ1eTH11KI1, 6e3 110)l.3eMHhiX no6eroB (nerKO BblpbiBalOIII11eCH 

C KOpHHMH) .............................................. 4 
2. f1naCTI1HKI1 J111CTbeB 2,5-5 MM III11p11HOM (rn11p.), MeTeJ1KI1 6-12 CM )l.Jl.; 

cTe6nH TOHKHe, no,ll, y3naMH cna6owepoxosaThie . . . . . . . ........... . 

M. transcaucasicum- E. 3aKaBKa3CKH:ii 

- f1JiaCTI1HKI1 J111CTheB 5-18 MM III11p., MeTeJIK11 ] 0-30 CM )l.JI.; CTe6J111 6oJiee 

TOJICThre, IIO.ll. y3naMI1 ma)l.KHe ................................. 3 
3. MeTeJIKH c Koco ssepx HanpasneHHhiMH yKopo'feHHhiMH 

SeT01.fKaMI1, HeCyiiiHMI1 ryCTO paCIIOJlO)l(eHHh!e KOJ10CKI1. 

KopHesHme KOp01'Koe, TOJJCToe ............................... . 

M. schmidtianum- E. illMH)l.Ta 

- MeTeJJKH pacKH)l.HCThre, III11poKo- HJJH osaJJhHO-nHpaMH)l.aJJhHhre, 

C pbiXJ10 paciiOJ10)l(eHHh!Ml1 KOJ10CKaMJ1. KopHeSHIIIe TOHKOe, 

CTOJ10H006pa3HOe ......................................... . 

M. effusum- E. pa3secHCThiH 

4. Ho)l(KJ1 KOJ10CKOB ,ll,O 20 MM )l.Jl., IIII1p11Ha MeTeJ1KI1 pasHa ee )l.J111He ..... 

M. pedicellare -E. pacCTasneHHhiH 

- Ho)l(KH KOJIOCKOB .ll.O 5 MM AIL, rn11p11Ha MeTeJIKH 3Ha1.fHTeJJbHO 

MeHhiiie ee )l.J111Hbl ........................................ . 
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M. vemale s.l.- I:l. BeceHHI1H ........... 5 

5. QseTKOBhle Y.ewy11 1 ,5-I, 7 MM ):(JJ., KOJJOCKH I ,8-2,4 (2,5) MM ):(JJ., 

MHOIUY.I1CJJeHHhie 11 ryCTO paCIIOJJO)KeHHhie Ha BeTOY.KaX MeTeJJKH ..... . 

M. vemale subsp. alexeenkoi -£. ArreKceeHKO 

QseTKOBhie •rewyu 1,8-2,8 MM ).(Jl., KOJJOCKI1 2,5-4,4 MM ):(Jl ............ 6 

6. BeToY.KH MeTeJioK yKopoY.eHHhJe, caMhre ):(JII1HHhre 113 HHx (B HHlKHei1 

MYTOBKe) paBHhi 1/4-1/3 ):(JJI1Hhi MeTeJIK11; JJI1CTOBhie rrnacTHHKI1 yKopo-

Y.eHHhie (IIJiaCTI1HKa BepxHero CTeOJieBoro JlHCTa 0,5-I ,3 CM ):(II.) ...... . 

M. vemale subsp. scabrum- £. wepoxosaThiH 

CaMbre ):(JII1HHhre BeTOY.KI1 MeTeJJKH (s Hl1lKHei1 MYTOBKe) ):(OCTI1raiOT 

11Jll1 rrpeBhiWaiOT I /2 ee ):(JlHHhl .................................. 7 

7. KonoCKH 3,5-4,1 (4,4) MM ):(JJ. BeTOY.KI1 B HHlKHHX (MYTOBKax) MeTeJIOK 

rro1-2(3) ................................................. . 

M. vemale subsp. montianum- £. MoHTH 

KoJioCKH 2,5-3,5 (3,7) MM ):(H. BeTOY.KH B HHlKHHX yJnax MeTeJIKH 

06biY.HO 6onee MHOIUY.HCJJeHHhie ............................... 8 

8. HHlKHHe I.IBeTKOBhie Y.ewyu 2,3-2,6 MM ):(JJ. , KOJJOCKH- (2,8) 3,2-3,5 

(3,7) MM ):(II., CaMhie ):(JlHHHbie HHlKHHe BeTOY.KH MeTeJJKH paBHhl 

6onee I/2 ee ):(JIHHhl ......................................... . 

M. vernale subsp. intermedium- £. cpe,l:IHHH 

HHlKHHe I.IBeTKOBhie Y.ewy11 1 ,8-2, 1 MM ):(H., KOJIOCKH 2,5-3,2 MM ):(JJ ..... 9 

9. H11lKHHe I.IBeTKOBhie Y.ewyH I ,8-I ,9 MM wr., BeTOY.KH MeTeJIKH cna6o 

OTKJJOH1IIOTCH oT oc11 COI.IBeTH11. PacTeHH11 KorreT):(ara 11 TiaMHpo-AnaH ... 

M. vemale subsp. tzvelevii- £. Qsenesa 

HHlKHHe I.IBeTKOBhre Y.ewy11 I,9-2,l MM ):(II., MeTeJIKH pacKH):(HCThie, 

BeTOY.KHHX OTKJIOHHIOTC11 110Y.TI1 flO):( IIpHMhiM YrHOM K OCH COI.IBeTHH. 

illHpOKO pacrrpOCTpaHeHHhie paCTeHI1H ......................... . 

M. vemale subsp. vemale- £. seceHHHH 

3. BnympuBuOoBaR cucmeMamuKa Milium vernale s.l. 

Bnepsbre E. Paunero (1953), 113yY.aH 11CIIaHCKI1e 3JiaKI1, rrp11wJia K BhiBo):(y, 

Y.TO O):(HOJieTHI1e TaKCOHhi M. scabrum Rich. 11 M. montianum Pari. 6onee 

rrpaBI1IlhHO paccMaTp11BaTh B KaY.ecTBe IIO):(BI1):(0B M. vernale Bieb. s.l., cY.HTaB

werocH ):(0 TeX IIOp MOHOTI1IIHhiM BH):(OM. Ha):(O OTMeTI1Th, Y.TO rrpe)f():(e JTI1 Tp11 

TaKCOHa Hepe,l:IKO CMeWHBaJIHCh CI1CTeMaTI1KaMH, flO IIpHY.HHe, OY.eBI1):(HO, 

HerroJJHOThi aBTopcK11X orrHcaHI1H M. vernale s. str. 11 M. scabrum . .lJ.aJihHeiiwee 

113yY.eHI1e M. vemale s.l. II03BOJII1JJO pa3JII1Y.aTh s npe,l:leJiax JToro BH):(a ewe Y.eThrpe 

f!O).(BI1,[(a (Tipo6aTOBa, 1977). 
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Ilo,ll,BH,ll,hi M. vernale s.l. pa31111'-IaiOTC» maBHhiM o6pa30M no se11wu1He 

K0110CKOB 11 ~BeTKOBhiX qeruyii, a TaK)!(e - no <!JopMe MeTe110K. Apea11hi 

6o11hill11HCTBa no,ll,BH,ll,OB 6opa seceHHero ,ll,OCTaTO'{HO o6oco611eHhi. XapaKTepHOH 

oco6eHHOCThlO nOqTJ1 BCeX 11CC11e)J,OBaHHhlX K HaCTO»ll.leMy BpeMeHH 110,ll,BI1).1,0B 

6opa BeCeHHero »B11HeTC» Ha11l!'{I1e y Hl!X pa3HhlX OCHOBHhiX '{l!CeJJ XpOMOCOM (x), 

ll npi1 ::noM BCe OHH »B11»lOTC» ).1,11n11011)J,aMI1 (2x). 

E,ll,HHCTBeHHhiH no,ll,BI1).1,-nepBWmhiH ).1,11ITJIOI1,ll, (c 2n = 14, np11 x = 7) -

M. vernale subsp. alexeenkoi (Tzvel.) Probat. (on11caH 113 A3ep6aH)J,)!(aHa). OH 

11erKO OT1111qaeTC» OT BCeX ,ll,pyri1X nO,ll,BI1).1,0B no CaMhiM Me11KI1M K0110CKaM ( 1,8-

2,4 MM ).1,11.) I1 ~BeTKOBhiM qeruy»M (1,5-1,7 MM ).1,11.). Hai1MeHhruee B po,ll,e 

,ll,l1ri11011,ll,HOe q11c11o xpoMOCOM - y subsp. scabrum (Rich.) Paunero ( on11caH I13 

<l>paH~1111): 2n = 8 (x = 4). 3TOT no)J,BH,ll, xoporuo OTJII1qaeTC» oT ,ll,pyrHx no yKopo

qeHHhiM BeTO'{KaM MeTe110K 11 YKOpO'IeHHhiM 1111CTOBhiM f1JlaCTI1HKaM (,ll,O 0,5-1,3 CM 

).1,11.); TaK)!(e xapaKTepHhi )J,Jl» Hero He6o11hml1e o6m11e pa3Mephi pacTeHHii: 113BecTeH 

c11yqaw, Koma pacTeHH» ,ll,OCT11ra1111 scero 2 eM BhiC. (Tutin, 1950). CaMbre KpynHhie 

K0110CKI1 (3,6-4,4 MM )J,Jl.) 11 ~eTKOBhie qeruy11 (2,6-2,8 MM ).1,11.) -y subsp. montianum 

(Par!.) Trabut ( on11caH 113 C11~11111111)'. 

T11nosoi1 no,ll,BH,ll, subsp. vernale ( on11caH c "KasKa3a") 11MeeT 6o11ee KpynHhie 

K0110CKI1 (2,7-3,2 MM ).1,11.) 11 ~BeTKOBhie qeruy11 (1,9-2,1 MM ).1,11.), no cpaBHeHI1lO C 

6opoM A.neKceeHKO, HO no xapaKTepy MeTe11KI111 no K01111'{eCTBY BeTO'{eK B H11)!(HI1X 

ee y311ax OH CXO,ll,eH C HHM; '{11C110 XpOMOCOM- 2n = 10 (x = 5)' '. 

QqeHh n011!1Mop<lJHhiM »B11»eTC» n03)J,HeHilll1ll flO BpeMeHI1 Ofl!1CaHI1» (H TaK)!(e 

,ll,l1n110I1,ll,HhiH) no,ll,BI1,ll, subsp. intermedium Pro bat. ( on11caH 113 A11)!(11pa) c 2n = 18 

(x = 9): saph11PYIOT ,ll,1111Ha n11acTI1HKI1 sepxHero 1111cTa, <!JopMa sepxyruKH 

K0110CKOBhiX qeiiiyH (3aOCTpeHHhie 111111 TyriOBaThle ), xapaKTep Ill11n11KOB Ha 

K0110CKOBhiX qeruy»x 11 T.,ll,. IIo se1111q11He KOJIOCKOB 11 ~BeTKOBhiX qeruyii JTOT no,ll,BI1,ll, 

3aHI1MaeT npoMe)!(yToqHoe no110)!(eHI1e Me)!()J,y subsp. verna1e 11 subsp. montianum: 

eC1111 OT nepBOrO OH OTJII1qaeTC» 6oJiee KpynHhiMI1 KOJIOCKaMH (3,2-3,5 MM )J,JI.) 11 

~BeTKOBhiMI1 qeiiiy»MI1 (2,3-2,6 MM )J,Jl.), TOOT BTOporo, Ha060pOT,- 6011ee Me11KI1MI1 

KOJIOCKaMI1 11 ~BeTKOBhiM11 qeruy»MI1, 6o11ee ).1,1111HHhlM11 niiaCTI1HKaMI1 JII1CTheB 11 

BeToqKaMH MeTe110K ( 1,5-4 CM ).1,!1. npOTI1B 1,2-2,8 CM )J,JI. y 6opa MOHT11). 

*no HeKoTopMM JlaHHb!M (Devesa et al., 1991; Bennett, Thomas, 1991; Bennett et al., 1992-
UHT. no: Goldblatt, Johnson, 1994, 1996), LV!ll :noro nOJ\BHJ\a npHBOJll!TCJI 'IHCJJa xpoMocoM n =ca. 28 
H 211 = 22, Bbl3b!Ba!OlUHe y Hac 60JibUJHe COMHeHHJI (B OC06eHHOCTH- ncpBOC H3 HHX, noJiy'ICHHOC Ha 

MaTCpHaJie H3 l1cnaHHH, r)\C HaXOlK)\CHHC subsp. montianum, Ha HaW B3rm!J\, COMHHTeJibHO ), BBHJ\Y '!Cffi 

B HaCTOJilUCH CTaTbC JTH yKa3aHHJI HaMH He BKJl!O'!a!OTCJI B 06C)')KJ\eHHC. 

** TO'IHO TaK lKC COMHHTeJibHO YKa3aHHC 211 = 14 H 36 )\JlJI "M. vcmalc" H3 OOJirapHH (Kozuharov, 

Pctrova, 1991 - UIH. no: Goldblatt, 1996). Y HCCJJe)\oBaHHoro HaMH o6pa1ua subsp. vcmalc H3 EoiirapHH, 

CCMCHa KOTOpOrO 6b!JlH JII06C3HO npHCJlaHbl HaM aKa)\. C. KoJKyxapOBblM, Mbl Bb!JIBHJIH 211 = 10, 'ITO 

COBila)\aJIO C 'IHCJIOM, llOJJY'ICHHblM Ha~IH (COKOJlOBCKaJI, f1po6aTOBa, 1976), a HCCKOJlbKO paHCC H 

O.A. f1e,-posoi:i ( 1968, 1975), Ha o6pa3uax H3 KpbiMa. 
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Y subsp. tzvelevii Pro bat. ( ormcaH 113 TypKMeH1111), TaK)[(e .nosonbHO 

IIOITI1MOpQ:lHOID, HaMI1 BhHIBITeHO, KaK 11 y 6opa cpe)J.Hero, q11cno xpOMOCOM 2n = 
18 (x = 9). O.nHaKo rro BHeuiHeil Mop<jlonom116op U:senesa 6onee 6ni130K K subsp. 

vemale, xonr 11MeeT 6onee MeiTKI1e KOITOCKI1 (2,5-2,8 MM .nn.) 11 uBeTKOBhre qeiUyl1 

(1,8-1,9 MM .nn.), 6onee c)[(aThre MeTenK11. 

4. Feozpapu<teCKOe pacnpocmpaHeHUe, JKO!lOZO-pUmou.eHOfflU'leCKUe U 

6uo!lo<:u<tecKue oco6ennocmu npeocma«umeJleii pooa Milium 

IIpe.ncTaBI1Tenl1 po.na pacrrpocTpaHeHhi so BHeTporrl1qecKHX o6nacnrx 

Espa3l1l1, CesepHoil AMepHKl1 l1 cesepHoii A<jlpl1Kl1. IlpH 3TOM Ha aMepHKaHCKOM 

KOHTHHeHTe BCTpeqaeTC}I TOIThKO O)J.l1H Bl1)J. - M. effusum. Ha Teppl1TOpl1l1 6biBIUero 

CCCP pacrrpocTpaHeHhi 4 s11.na: M. effusum, M. schmidtianum, M. transcauca

sicum l1 M. vemale s.l. Ilocne)J.HI1H rrpe.ncTasneH Ha 3Toil TeppHTOpl1l1 qeTbiphMji 

IIO)J.Bl1)J.aMl1. 

Hal16onhiUee TaKCOHOMI1qecKoe pa3Hoo6pa3He B po.ne Milium Ha6mo.naeTCji 

Ha KaBKa3e 11 B IIepe.nHeii A311l1 (5 BH)J.OB, O)J.HH l13 KOTOphrx rrpe.ncTaBneH 3 rrO)J.Bl1-

.naMH). Apeanhr 6onhllll1HCTBa TaKCOHOB po.na cocpe.noroqeHhi B o6nacrrr)J;peBHero 

Cpe)J.H3eMh}l. 

APEAJibl ceKul111 MILIUM: 

M. effusum L.- cy6ronapKTI1qecKHH ( c )J.l13biOHKli11eil Ha 3arra.ne CesepHoil 

AMepHKH); 

M. schmidtianum C. Koch- KaBKa3CKO-Manoa3HaTcKrrii; 

M. transcaucasicum Tzvel. - IO)[(H03aKaBKa3CKl1H. 

APEAJibl ceKurrrr MILIELLUM: 

M. vernale s.l.: OT IlHpeHeiicKoro rr-osa 11 CesepHoii A<jlpl1Kl1 .no Tj!Hh-UlaHji l1 

IlaMHpo-Anaji, 

B TOM ql1cne: 

subsp. scabrum (Rich.) Paunero - rrpHaTnaHTHqecK11H; 

subsp. montianum (Pari.) Trabut- 3arra.nHocpe.D.l13eMHOMopcK11H; 

subsp. intermedium Probat. - cesepoa<jlpHKaHcKo-u,eHrpanbHO-

esporreiicKo-Manoa311aTcKHH; 

subsp. vernale- IO)[(HOesponeH.cKo- KasKa3cKo-rrepe.nHea311aTCK11H; 

subsp. alexeenkoi (Tzvel.) Pro bat. - 3arra.nHorrp11KacrrrriicK11ii; 

subsp. tzvelevii Probat. - socroqHo-cpe.nrr3eMHOMOpCK11H; 

M. pedicellare (Bornm.) Roshev. ex Meld.- rrepe.nHea311aTCKI1H. 
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1-b scex Bl1,ll.OB po.na M. effusum o6na.naeT Hal16oJiee llll1pOKl1M apeanoM, 

KOTOpblH pacrrpocTpaH~!eTOI Ha '-!eTbipe KOHTl1HeHTa (Bl1)J, BCTpeqaeTC~ TaK)!{e B 

cesepHoi1 A4Jp11Ke ). OH )!{e - e,nl1HCTBeHHhiH rrpe,ncTaBl1TeJib po,na, BbiXOMilll1H Ha 

Tl1xooKeaHcKoe rro6epe)!{be A3l1l1. M. effusum- e,nl1HCTBeHHhiH Bl1,D, :noro po.na so 

4Jnope )J,anbHero BocTOKa Poccm1, cnopa.nwmo BCTpeqaeTc~ B 6oJibllli1HCTBe ero 

pai1oHos: K cesepy oH eiiie l13BeCTeH Ha neso6epe)!{he p. AMryHh 11 Ha 6oJiblllei1 

qacTl1 n-osa KaM'iaTKa, HO rrp11 3TOM oTcyTCTsyeT Ha cesepHbiX Kyp11JibCKI1X 11 

KoMaH,nopcKHX ocTposax (I1po6aTOBa, 1985). 
M. schmidtianum - .npyroi1 MHoroJieTHI1H BH,D,, HMeeT He6oJiblllOH apean: 

KasKa3 11 I1epe,nHea3HaTcKoe Haropbe. TpeTI1ii MHoroneTHI1K, M. transcaucasicum 

(Hai1MeHee H3y'-!eHHbiH BO BCeX OTHOllleHI1HX)- 3H,D,eM11'-!HbiH BI1)J, lO)!{HOfO 

3aKaBKa3h~, BCTpe'iaeTc~ Ha Tepp11TOpH11 ApMeHI111 11 6biBllleii Hax11'-leBaHcKoii 

ACCP. 

BTopoii no seJIH'ii1He apeaJI, nocne M. effusum, 3aHHMaeT o,nHoJieTHHii BH,n 

M. vemale s.l.: rrp11aTJiaHTH'-!ecKa~ Esporra, OT BeJIHKo6p11TaHHH, EenhrHH 11 

ITopTyraJIHH, ueHTpanhHa~ Esporra, see rro6epe)!{be Cpe,nH3eMHoro Mop~, ManaH 

Am~, HpaH, a Ha TeppHTOp11H 6hiBlllero CCCP -lOr Mon.nas1111, ilpHqepHOMOp.be, 

KaBKa3, Ka3aXCTaH 11 Cpe.r~H~~ A311~. ropa3)J,O MeHbilll1H apean y M. pedicel!are: 

flepe,nH~~ A311~ 11 o-s Km1p. 

113 6 rro,ns11,nos M. vernale s.l. Ha Tepp11TOp1111 6biBlllero CCCP o611TaiOT: 

subsp. alexeenkoi, subsp. tzvelevii, subsp. intermedium 11 subsp. vemale. 

Eop A.neKceeHKO pacrrpoCTpaHeH B )J,areCTaHe 11 B BOCTO'-!Hoii 'laCTI1 A3ep6aii-. 

,IJ,)!{aHa, a TaK)!{e B rrp11KacrrHHCKOi1 'laCTI1 cesepHoro HpaHa. 

Eop ll,senesa BCTpe'!aeTc~ B Ka3axcTaHe, Ta,n)!{I1KI1CTaHe (f11ccapcK11ii xpe6eT), 

K11pr1131111 11 TypKMeHI111 (KorreT,nar). 

)J,oBOJibHO o6lll11pHbiH apean y subsp. vernale: IO)!{Hbie pai1oHhi Mon,nas1111 11 

YKpa11Hhi, KaBKa3 11 6onbllla~ qacTh Cpe,nHei1 A31111, a TaK)!{e 3arra,nHa~ 11 IO)!{Ha~ 

Esporra (EeJibfHH, repMaH11~, IOmcnaBI1~, EonrapuH, fpeu11~), flepe,D,HHH A311~ 

(C11p11R 11 cesepHbiH HpaH). 

HecKOJihKO MeHblllKH no nnoiiia.n11 apean y subsp. intermedium: ueH-rpaJibHaR 

11 IO)!{HaH Espana (BeHrpHR, PyMhiHH~, I1crraHI1R, cesepHa~ I1TaJJHR), ManaH A3HR, 

cesepHaH A4JpHKa (AH)!{Hp ). 

Apean subsp. scabrum 3aHI1MaeT ATnaHTH'iecKoe rro6epe)!{be Esporrhl OT 

HH,nepnaH,D,OB .no flopTyraJIHI1, BCTpeqaeTc~ TaK)!{e Ha oc-rposax repHCH (BeJIHK0-

6pHTaH11R) H Cap,nHHH~ (I1TaJIHR); B03MO)!{HO ero rrpoH3pacTaHI1e Ha 4JpaHKO

HcnaHCKOM no6epe)!{be Cpe,nH3eMHOro MOpH. 

Apean subsp. montianum pacnpoCTpaHHeTc~ Ha IO)!{HYIO 'laCTb ArreHHHHCKoro 

nosiyocTposa 11 o-B C11UHJIHIO. 

O,nHOJJeTHHe BH,ll.bi po.na Milium u MHOJUJieTHHK M. effusum no.nHHMaiOTCH B 

ropbl JIHlllh .no cpe.nHero ropHoro noRca: M. schmidtianum 11M. transcaucasicum, 
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6onee BhiCOKoropHhre B11)l,hi, )l,OXO)l,»T )l,O sepxHero ropHoro rro»ca. M. effusum -

rrpe11MyiiieCTBeHHO HeMOpaJihHhiH 811)1,, 3aXOMIIIHH qacTH'IHO B Tae:a<Hyi:O 30Hy. 

M. sclunidtianum scTpeqaeTcJI Ha cy6anhrr11i1CK11X nyrax 11 necHhiX rroAAHax. M. pe

dicellare npOM3paCTaeT Ha o6neceHHhiX KaMeHMCThiX CKJIOHax. YcnoBMJI o6MTaH11» 

y M. vernale s.l. oqeHh pa3Hoo6pa3Hhi: necHhie orryrnK11, rrocneneCHhre nyra 11 

KcepoqmJihHOe H113Koneche (subsp. alexeenkoi), 3aKperrneHHhie rrecqaHhie rrp11MOp

CK11e )l,lOHhl (subsp. scabrum), pe)l,KOCTOHHhie IIIMpOKOJI11CTBeHHhie neca (subsp. 

intermedium); subsp. tzvelevii BCTpeqaeTcJI rro py%5IM B yiiieJih»X; subsp. montia

num - cpe)l,11 KYCTapH11KOB 11 BO BJia)!(HhiX ropHhiX necax. 

Bee rrpe)l,cTaB11TeJI11 ::noro po)l,a BCTpeqai:OTC» crropa)l,MqecKM, o6hJqHo B 

He60JihiiiOM 0611111111. <1>11TOU,eHOT11qeCKM p011h 3Tl1X 3JiaKOB B JieCHhlX <i:JopMaU,11»X 

HeBeJIHKa. B 60Jihiii11HCTBe cnyqaeB OHM - KOMIIOHeHThl TpaB»HOrO IIOKpOBa, 

11rpa1:0III11e rro)l,qMHeHHYI:O ponh B ero CJIO)!(eH1111. B po)l,e Milium eCTh yM6po<l:JMThi, 

)l,OBOJihHO xopowo rrepeHOC»IIIMe 3aTeHeHMe (M. effusum). 

lloqBhl, Ha KOTOphlX rrp0113paCTalOT 6ophl, )l,OBOJihHO pa3H006pa3Hhi: TMrrMqHhie 

necHhre noqBhl, cepo3eMhi B ropax, rrpMMopcKMe necKM. PacTeHMJI :noro po)l,a B 

U,eJIOM Tel1JIOJII:0611Bhi: OHM pacrrpOCTpaHeHhl B OCHOBHOM B paHOHaX C M5lrKMM 

KJIHMaToM, 11 TOJihKO M. effusum o6HTaeT B rnHpOKHX npe)l,enax TeMnepaTypHoro 

rpa)l,HeHTa. 

Ilep11o)l, BereTau,HH y O)l,HoneTHHX npe)l,cTaBHTeneH: po)l,a Milium coKpaiiieH

HhiH:: B arrpene OHH U,BeTyT, a B Mae- 11110)l,OHOC»T. lf3 MHOrOJieTHHKOB HaH60Jiee 

KopoTKHH nepHO)l, pa3BHTM5l- y M. transcaucasicum: 3au,BeTaeT OH B HI:OHe, a 

llJIO)l,OHOCHT- B MI:OJie; B 3TOM OTHOIIIeHHH OH 11pH6JIH)!(aeTC5l K O)l,HOJieTHMKaM. 

Eonee pacTJIHYThi <l:Ja3hi u,BeTeH11» 11 rrJIO)l,OHorneHHJI y M. effusum 11M. schmidtia

num, OHH 3aHHMai:OT B ll,11KJie pa3BHT11» 3THX BH)l,OB TpH MeCJIU,a: rrepBhlH 3aU,BeT3eT 

B Mae, a llJIO)l,OHOCHT B HI:OJie, BTOpoil: HaqMHaeT U,BeCTH B HI:OHe, a llJIO)l,OHOCHT B 

asrycTe. 3TO, oqeBH)l,HO, HaXO)l,HTC» B rrp»MOH CB»3H C ypOBHeM llJIOH)l,HOCTH: qeM 

OH Bhiiiie, TeM ll,HKJI pa3BHTH5l 6onee paCT5IHYT (opecJiaBeU,, 1963). fipH 11popaiii11-

BaHHM CeMJIH )l,JI51 KapHOJIOrHqeCKHX HCCJie)l,OBaHHH Mhl 3aMeTMJIH, qTo rrpopacTaHHe 

He)l,py)!(HOe, BCXO)l,hl I105IBJI5II:OTC» qepe3 7-9 )l,Heil: 110CJie !10CeBa H Bhi)l,ep)!(HBaHH» 

Ha XOJIO)l,e. 

CpaBHeHHe apeanoB pa3JIMqHhiX BH)l,OB 6opa 1103BOJI5leT npe)l,rrOJIO)!(HTh 

B03HHKHOBeHHe 11 cTaHoBneHHe po)l,a Milium B o6nacT11 )J;peBHero Cpe)l,H3eMh5l. 

TaKCOHOMHqecKoe pa3Hoo6pa3He y Milium Ha KaBKa3e 11 B IIepe)l.Heil: A3H11 MO)!(eT 

CBH)l,eTeJihCTBOBaTh 0 6JIH30CTl1 3THX paHOHOB K u,eHTpy rrp011CXO)!()l,eHH5l l1 

TaKCOHOMHqecKoil: )l,H<l:J<l:JepeHu,HaU,H11. HaxO)!()l,eHHe B 3arra)l,HorrpHKacnHil:cKoi1 

qacTH o6IIIero ape ana po)l,a nepBMqHo )l,HrriiOH)l,Horo ( c 2n = 14) 11 »BHO penHKTosoro 

TaKCOHa M. vernale subsp. alexeenkoi MO)!(eT cn~HTh yKa3aH11eM Ha To, qTO 3Ta 

06JiaCTh - HaH60Jiee )l,peBHAA qacTh apeana po)l,a. 0THOCHTeJihHO MOJIO)l,hlMH MO)!(HO 

cqHTaTh paiioHhi pacrrpocTpaHeHH» TaKCOHOB Milium y rrpe)l,enos HJIH 3a 11pe)l,eJiaMH 

o6nacTH ,lJ;pesHero Cpe)l,H3eMh». 
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Bonpoc o noJIHMopqm3Me Han6oJree w11poKo paccennsweroc», IIO'-ITI1 

ronapKTn'-lecKom snna M. effusum eme Mano pa3pa6oTaH; He cnoco6cTByeT JTOMY 

H cTa6nnhHoe B apeane snna TeTpannonnHoe '-IHcno xpoMocoM 2n = 28. TeM He 

MeHee AJJ» Hac, KaK ll WI» p»na npymx aBTOpOB (1J,BeJJeB, 1976H np.), HeCOMHeHHO, 

'ITO B rrpenenax :nom BHAa HMena MCCTO BHYTPHBH.LlOBa» A11cpcpepeHII11aU.I1», eme 

He Hawenwa» t~,OcTaTO'-IHOe BhrpalKeHHe B TaKcOHOMH'-IeCKHX peweHll»X. TaK, 

HanpHMep, Mbi rrpennonaraeM, '-ITO y M. effusum HMe!OTC» xeMopacbr: Haw o6pa3eii 

npo11cxoJK.neHI1.eM c YKpaHHbi ( oKpaima r. K11esa, I1yma-BO.Ll11IIa) 11M en pe3Kl1H 

KyMapHHOBbiH 3anax (qem Mbl He Ha6JJ!OAaJJH, Haiip11Mep, y MHOrO'-li1CJJeHHbiX 

HccnenosaHHhiX o6pa3u.os c ,[(aJJbHero BocToKa Pocnm). B TO JKe speM» 

xapaKTepHblH CJ!a.LlKOBaTbiH 3aiiaX KOpHeH Mbl 06bi'-lHO OTMe'-lanH 11p11 pa60Te B 

Tenn11u.e y o.nHoneTHHKOB M. vema1e s.l. TipennoJKeHHe H.H. U,senesa (1976)

paccMaTpHBaTh M. schmidtianum B Ka'-leCTBe 110.LlB11.Lla M. effusum - Mbi He 

IIp11H11.MaeM, BBH.LlY cymecTBOBaHH» MelK.LlY 3TI1MI1 TaKCOHaMH pa3JJI1'-li1H 

.nocTaTO'-lHO BbiCOKom paHra (11 npelK.Lle seem -no ypoBH»M IlJ!Ol1.LlHOCTl1). O.nHaKO 

Mbl HMeeM OCHOBaHH» C'-ll1TaTb uenecoo6pa3Hb!M Bbi.LleJJeHHe B Ka'-leCTBe OC060rO 

nonsH.na KasKa3CKO-anTai1cKO-Ka3axcTaHCKOH ropHOH pachi M. effusum c O'-leHb 

KpynHh!Ml1 IIpO,:!;OJJmBaTbiM11 MeTeJJKaMH 11 He06bi'-IHO WHpOK11MI1 IIJJaCTHHKaMH 

JIHCTheB, KOTOpa» BCTpeqaeTC» B mpHblX necax Ha Bb!COTaX OT 2100 M 11 Bblllle Ha.Ll 

yp. M. 

5. 3Ha'lenue Kapuoflozu'lecKux oaHHblX OJIJl cucme.MamuKu u ucmopuR 

Kapuo!IOZU'lecKozo uJy'leHuJl pooa Milium 

I13yLJeHHe LJHCeJJ l1 MOpcpOJJOfl1l1 XpOMOCOM, COIIOCTaBJJeHHe XpOMOCOMHblX 

Ha60pOB BeCbMa BalKHbl .LlJI» CHCTeMaTHKH pacTeHHll, IIOCKOJ!bKY 3TH AaHHbie 

no111tora10T rrp11 aHanH3e CTpyKTypbi su.na, II03BOJJ»!OT cy.nuTh o cpunoreHeTH'-leCKHX 

OTHOWeHI1»X MelK.LlY BI1.LlaM11 11 npennaraTb fi1IIOTe3bl IIp011CXO)K.LleHl1» 11 IIyTeH 

3BOJJIOIJ.I1!1 pa3JJl1LJHblX TaKCOHOB. 

I1HTeHCI1BHOe Kapi10TaKCOHOMl1'-lCCKOe i1CCJ!e.LlOBaH!1e 3JiaKOB Ha'-lanOCb C KOHIIa 

1920-x rr. c KnacCI1LJecKHX pa6oT H.TI. As.nynosa ( 1928, 1931 ). O.nHaKo .no c11x 

nop naJKe LJHcna xpoMocoM orrpe.neneHhi y HeMHOrHM 6onee 30% BHAOB. Kap11o

nori1LJecKoe 113YLJCHI1C )TOm KpyrrHei1Illero CeMeHCTBa CHOBa 11 CHOBa .naeT HeOlKH

.LlaHHhJe 11 BeCbMa HHTepeCHbie pe3yJJbTaTbl. 

Y 3JiaKOB OLJeHb LJaCTO BCTpe'-la!OTC» IIOJII1IlJI011.LlHhle cep1111, y KOTOpblX '-111CJJa 

XpOMOCOM (2n) KpaTHbl O)J,HOMy '-li1CJJY X- OCHOBHOMy, 11JII1 6a30BOMy, '-IHCJJy, T.e. 

OpraHl13M o6Jia.naeT xapaKTepHbiM .LlJI» HerO OCHOBHblM, )JleMeHTapHblM, 

He.LleJ!l1MbiM Ha6opOM XpOMOCOM, COCTO»IIIHM 113 ycTOH'-111BOrO '-IHCJia COCTaBJJ»!O

IIIHX em JJieMeHTOB. OcHOBHoe '-IHcno (x) ocTaeTc» nocTO»HHhiM B rrpe.nenax 
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06W11pHblX rpyrrrr, 'ITO HBJUICTCH CBI1,ll,CTCJihCTBOM l'CHCTH'lCCKOrO pO,ll,CTBa 

BXOMW:HX B HI1X TaKCOHOB. C'liiTaCTCH, 'ITO OCHOBHOe '-lllCJ10 (X) He MO)I(CT 6hlTh 

npo,ll,yKTOM a,[(aiTTaUIIII, a MCXaHII3MOM ero H3MCHCHIIH MOI'YT 6hiTh XpOMOCOMHhlC 

nepecTpOHKI1, o6ycnasmmaiOW:11e 3BOJ1IOUIIIO KapHoTuna. TaKHM o6pa30M, x - 3TO 

CJIQ)KI!hiJ:i KOMIIJlCKCHhiH KpHTCpiiH, Hepe,ll,KO HCIIOJ1h3YCMhlll J~IlH ycTaHOBJICHl1J1 

pO,ll,CTBCHHhiX OTHOIIICHI1H TaKCOHOB, rrp11Ha,ll,J1C)I(ai.UHX K O,ll,HOH rpynne (HasaWHH, 

l.J.yKCaHOBa, 1970). 

8 rrpe,ll,CJiaX CCMeHCTBa 3JiaKOB HMCeTCH 60J1hiiiOe pa3H006pa311C OCHOBHh!X 

'liiCCJl XpOMOCOM (x), O,ll,HaKO rrpii BCeM 3TOM O,l.I,HO II TO )l(e OCHOBHOC 'li1CJ10 Hepe,ll,KO 

xapaKTep113yeT KpyrrHhie po,ll,hl. K np11Mepy, 7- po,ll,hi Poa, Festuca, Calamagrostis, 

Puccineiiia, Agrostis, Koeleria, II ,ll,a)l(e uenhre TpH6hr (Triticeae, Bromeae). 

IT03TOMY <j_JaKThl CYI.UCCTBOBaHHa HCCKOJihKI1X OCHOBHhiX '-IIICCJ! XpOMOCOM B 

npe,ll,enax O,ll,HOro po,ll,a 3JiaKOB 3acn~usaiOT oco6oro II3Yl.JeHIIH. B HaCTOJII.Uee speMJI 

TaKHX pO,ll,OB y 3J1aKOB II3BCCTHO y)l(e HCMaJJO, II '-!aCTh 113 HHX paCCMaTpHBaCTCJI B 

HaCTOJII.UCH CTaThC. TeM 6onee 110pa311TCJihHhl BCChMa pe,ll,KHC <jlaKThl HaJIH'-111!1: ,ll,BYX 

11 ,l.l,a)l(e HCCKOJihKHX OCHOBHhiX '-111CCJ1 XpOMOCOM B npe,ll,eJiaX O,l.I,HOrO BII,l.l,a, TaK '-ITO 

pa3JIII'-IHJJ: Me)l(,l.l,y BHYTPHBH,l.I,OBhiMH ·raKcoHaMI1 OKa3hiBaiOTCJ1 Ha yposHe po,l.I,OB, 

rrpuTOM ,Lia)l(e He 6nH3KHX. HMeHHO TaKHM BH,l.I,OM JJ:BJIHeTCJ1 M. vemale Bieb. s.l. 
ITepBhie ,l.l,aHHhle o xpoMOCOMHhiX '-!Hcnax y Milium co,l.l,ep)l(aTc»: ~e B pa6oTax 

Bhi,l.l,aiOmeroc»: oTe'-!eCTBeHHoro KapuocucTeMaTuKa H.IT. As,1.1,ynosa ( 1928, 1931 ): 

OH srrepBhie orrpe,1.1,eniin y M. effusum 2n = 28, a y M. vemale - 2n = 18 (yKa3hiBaTh 

IIpOHCXO)I(,l.l,eHHe HCCJIC,l.I,OBaHHhiX o6pa3UOB B TO BpeMJJ: He C'-IHTaiiOCh 

o6»:3aTeJihHhiM). ITocJie,l.l,yiOI.UIIe 11Ccne,l.l,oBaHH»: M. effusum no;usep)l(,l.l,anu 11 

IIpO,l.I,OJI)I(alOT IIO,l.I,TBCp)l(,l.l,aTh, '-ITO '-IHCJIO XpOMOCOM 2n = 28 3,l.l,eCh, IIO-BH,l.I,HMOMy, 

CTa6HJihHO (XpoMOCOMHhie '-IHCJJa UBCTKOBhiX paCTCHIIH, 1969; AraiiOBa 11 ,l.l,p., 

1993; Goldblatt, Johnson, 1994 u ,1.1,p. )*". 0,1.1,HOJ1eTHHe TaKCOHhii1CCJie,l.l,oBaJIH!locne 

AB,l.I,YJIOBa JIHlllh HCMHOrHe aBTOpbi. 8 1950 r. CTano !13BCCTHO '-IHCJIO XpOMOCOM 

,l.I,J1J1: M. scabrum c 0-Ba repHCH (Beni1K06puTaH11JJ:): 2n = 8 (Tutin, 1950). O.A. ITeT

posa ( 1968) Ha MaTepuaJie c YKpa11Hhi ycTaHOBHna ,l.I,IIH M. vernale 2n = 10. 

TaK, ,1.1,0 Haumx Hccne,l.l,oBaHHH II3y'leHHOCTh :noJ:i rpynnhr pac-reHHH 6hlJia 

KpaJ:iHe cna6oJ:i, cse,l.(eHH»: o '-!Hcnax xpoMocoM B 3TOM po,1.1,e 6hiJIH CKY,l.I,HhiMII, 

rrpoTHBope'lHBhiMH, HHX amuiH3 OTCY'fCTBOBan. Ha116onee H3y'-!eHHhiM 6bmumpoKo 

pacrrpocTpaHeHHhiH BH,l.l, M. effusum. HccJie,l.l,osaHIIH rro Kapuocl1cTeMaTI1Ke po,ll,a 

Milium, a Tal()l(e HeKoTOphiX 6JIH3KHX po,l.I,OB 3JiaKOB (Holcus, Zingeria, Trisetum, 

••• E.uHHCTBCHHoc yKaJaHHC ~ 2n = 14 D.Jill M. ctfusum c KoJibCKoro noJiyoCTposa y A.II. CoKo

JIOBCKOH H O.C. CTpC!1KOBOH ( 1960), scpoliTHO, CJ1C.UCTBHC oum6KI1 npH qmKcauHH HJIH Ha KaKOM-TO 

JlpyroM JTafiC o6pa60TKH MaTCpHaJ1a (COOTBCTCTBYI{)lUHH rcp6apHbiH o6pa3CU 6b!Jl, O'ICBH,'(HO, yrcpl!H, 

XOTll rcp6apHH, ,WKYMCHTHp~!liHH KapHO- qmopHCTH'ICCKHC HCCJ1C!IOBaHHll /\.11. COKOJ10BCKOH Ha CCBCJ1C 

csponcf!CKOH 'laCTH 6biBiliCI"O CCCP, Ha KaBK3"lC, na~mpc H AJ1TUC, coxpaHliCTCll B qJOH,'(aX CaHKT

fkrcp6yprcKoro rocyHHBCpCHTCTa ~ LECB). 
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Col podium s. am pl. il ,LI,p.) npoBO,LJ,ilJiil c cepe,LJ,I1Hhi 1970-x IT. O,LJ,I1H 113 asTOpos 
3TOi1 cTaThil CI1CTeM<rrilK-arpocTonor H.C. I1po6aTosa, neHilHrpa,LJ,CKilll l\11TOJior 
A.IT. CoKoJroscKaJI, npil Y'IaCTI1il 3.f. Py,LJ,hiKI1, Ha ,LJ,OCTOBepHOM MaTep11ane, 
KOTOphril nepBhiil asTOp B 6oJihlllilHCTBe cnyLJaes co611pana 11 cpilKCilposana B 
IIp11pO,LI,HOll 06CTaHOBKe il Jlillllh B HeKOTOph!X CJiyLJaJIX llOJiyLJaJia OT KOJIJier 
(np11pO,LJ,Hhre ceMeHa). 

B 1970-x IT. HaM y,LJ,aJJOCh nonyYilTh LJHCJia xpoMocoM ,LJ,JIJI M. vernale: 
2n = 14 - 113 ,[(arecnHa 11 A3ep6ail,LJ,)KaHa, 2n = 1 0 - il3 KphrMa 11 Eonrap11il, 
2n = 18 - c l.J.epHOMopcKoro no6epe)KhH KasKa3a, a TaK)Ke il3 Ka3axcTaHa, TypKMe
H11il, Ta,LJ,)KilKilCTaHa 11 KI1pm3ilil. Hapli,LJ,Y c M. effusum HaM!1 6hm snepshre !1CCJie
,LJ,OBaH ,LI,pyroil MHoroneTHI1ii Bil,LJ, - M. schmidtianum, OKa3aBlllilHCJI reKcannol1,LJ,OM, 
c 2n = 42 (I1po6aTOsa, 1977). 3To HailBhiCli.Iee ,LJ,JIJI po,LJ,a Milium LJI1CJIO xpoMocoM, 
no3,LJ,Hee oHo 6hmo no,LJ,Tsep)K)J,eHo (,[(asn!1aHil,LJ,3e, MocyJiillliBilJiil, 1984). HaMil 
6hmil TaK)Ke nonyLJeHhi MHOrOLJI1CJieHHhie no,LJ,TBep)K)J,eHI1JI 2n = 28 ,LJ,JIJI M. effusum 

B pa3HhiX LJaCTJIX ero apeana. l.J.To KacaeTCJI 6onee ilJII1 MeHee 6JI!13KI1X K Milium 
po,LJ,OB, TO HaMil 6hlJIO snepshre nonyLJeHo HailMeHhli.Iee )],Jill po,LJ,a Trisetum LJilCJIO 
xpoMOCOM 2n = 12 ,LJ,JIJI T. flavescens subsp. parvispiculatum Tzvel. (= T. parvi
spiculatum). I1o,LJ,TBep)K,LI,eH llOJiilMOpcp113M riO OCHOBHOMY l.JilCJIY XpOMOCOM B 
c6opHOM po,LJ,e Colpodium il B npe,LJ,enax Bil,LJ,a- y Catabrosella humilis s.l. I1p11 
3TOM nocLJaCTJII1BI1JIOCh oTKphiTh BTOpoil (nocne Zingeria biebersteiniana) Bl1).( c 
HanMeHhllli1M LJI1CJIOM xpoMOCOM (2n = 4) s ceMeilcTse 3JiaKos Colpodium versicolor 
BnepBhie B MI1pe )J,JIJI MHOffiJieTHI1Ka (COKOJIOBCKaJI, I1po6aTOBa, 1977). 

3aTeM np11 TaKCOHOMI1LJecKoii peBI131111 po,LJ,a Milium ( I1po6aTosa, 1977, 1979) 
6hm np11HJIT pli,LI, TaKCOHOM11LJeCKI1X peli.IeHI1i1: on11caHhi ,LJ,Ba rro,LJ,BI1,LJ,a M. vernale 
subsp. tzvelevii 113 TypKMeHI111 11 subsp. intermedium 113 An)K11pa, rrOBhillleH ,LJ,O 
no,LJ,BI1,LJ,a paHr var. alexeenkoi; M. verticillatum Bhi,LJ,eJieH s caMOCTOJITenhHhiii 
MOHOTI1ITHhiii po,LJ, Zingeriopsis. I1p11 cosMeCTHhiX 11ccne,LJ,oBaHI1JIX c A.IT. CoKo
noscKoii (I1po6aTosa, CoKonoscKaJI, 1978a; CoKonoscKaJI, I1po6aTOsa, 1976) 113 
rronyLJeHHhrx Tpex LJI1Cen xpoMocoM )J,JIJI M. vemale (2n = 10, 14 11 18) ,LJ,Ba 
ITO)J,TBep)K)J,aJII1 rrpe)KHJ1e )J,aHHhie, paHee Ka3aBli.II1eCJI KaK 6y,LJ,TO rrpOTI1BOpeLJI1Bh!Mil, 
a rrepBill.JHOe )J,I1ITJIOI1)J,HOe l.JI1CJIO XpOMOCOM 2n = 14 6b!JIO ycTaHOBJieHO y BI1,LJ,a 

srrepBhie 11 npe,LJ,CTaBJIJIJIO Hail60Jihllll1i1 ilHTepec. I1poaHaJII1311posos rep6apHhrii 
MaTep!1aJI (LE), Mhl np11ll1Jlil K BhiBO,LJ,y, l.JTO 3TI1 l.JI1CJia XpOMOCOM OTHOCJITCJI K 
pa3HhiM rrO,LJ,BI1,LJ,aM M. vernale: subsp. vemale (2n = 10), subsp. alexeenkoi (2n = 
14) il subsp. tzvelevii (2n = 18). BcKope y HosoonHcaHHOro no,LJ,BI1,LJ,a subsp. 
intermedium HaMil 6hiJIO TaK)Ke ycTaHosneHo 2n = 18 (I1po6aTosa, CoKonoscKaJI, 
I 978). ,[(Jill subsp. montianum He,LJ,aBHI1e ny6ni1Kal\1111 Bennett, Thomas ( 1991 ), 
Bennett et al. (I 992) - l\HT. no: Goldblatt, Johnson (1994, 1996) np11BO,LJ,JIT 
COBepllleHHO HeO)KJ1)J,aHHOe l.JilCJIO XpOMOCOM- 2n = 22, 11 CHOBa, 3aMeTHM, 
,LJ,I1IIJIOI1,LJ,Hoe (rrp11 x = I I). I1ocne,LJ,Hee LJI1CJIO, KaK 11 x = I I, HI1KaK He xapaKTepHhi 
H11 ,LJ,JIJI po,LJ,a Milium, Hl1 ,LJ,JIJI 6ni13KI1X K HeMy po,LJ,os. O,LJ,HaKo ecn11 YLJI1ThiBaTh 
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qpe3Bhi'faHHO CBOeo6pa3HYIO Kap110TaKCOHOMI1'feCKYIO cmyal\1110 B 3TOM po.z:~e 11 

rrorrHyiO .z:~ocTosepHOCTh cyiUeCTBOBaHI151 y IIO.z:IBI1.z:IOB M. vemale s.l. pa3Hoo6pa3HhiX 

,[ll1TIJI011,[1Hh!X 'fi1CeJI XpOMOCOM, TO 11 TaKoe 'fi1CJIO XpOMOCOM 3,[\eCh HeJih351 

norrHOCThiO 11CKJIIO'fi1Th.l1HTepecHo OTMeTI1Th, 'fTO 2n = 22 (11 x = II) xapaKTepHhi 

M51 3JiaKOB Tp116hi Stipeae, Ky.z:~a rrpe.z:~rrararroch OTHOCI1Th po.z:~ Milium (eM. Bhiiile ), 

HOB Tp116e Aveneae TaKI1e 'fi1Crra xpoMOCOM HHKor.z:~a He OTMC'faJII1Ch. XpoMOCOMHhie 

'fl1crra y Ot~HorreTH11Ka M. pedicellare 11 MHomneTHHKa M. transcaucasicum see 

eiUe OCTaiOTC51 He H3BeCTHhiMH HayKe. 

l1TaK, B HaCT05IIUee speM51 B po.z:~e Milium 113BeCTHO 6onhllloe pa3Hoo6pa311e 

'fi1CeJI xpoMocoM: OT 2n = 8 .z:~o 2n = 42. MHoroneTH11KI1 ceKUHH Milium 

XapaKTep113YIOTC51 TIOJ111TIJ1011,[111eH pa3Hh!X ypOBHeH ( 4x 11 6x) npH OCHOBHOM 'fi1CJ1e 

x = 7. B npe.z:~errax Ot~HorreTHero Bl1.[1a M. vernale s.l. Ha6rriOt~aiOTC51 pa3J111'fHhie 

OCHOBHbie 'fi1CJia xpOMOCOM: X= 4, 5, 7 l1 9 (a TaK)f(e, B03MO)f(HO; 11 ), COOTBeT

CTBYIOIL\11e, B HallleH TpaKTOBKe, pa3Hh!M IIO,[IBI1,[1aM. 

KaK Bl1.z:\11M, Kap11orroruqecKoe 113yqeH11e po,Lia KaCaJJOCh ycTaHOBJieHH51 'fi1CeJI 

XpOMOCOM B pa3Hh!X 'faCTHX apeaJIOB BI1,[10B, ,[laHHbJe 0 MOp~OJIOrHH xpoMOCOM B 

3TOM po.z:~e OTCYTCTBOBaJII1. 

B HacT05IIUeii pa6oTe Mhi npet~cTaBJ15IeM aHaJ1113 .z:~aHHhiX rro q11crraM 11 

Mop~onorl111 xpoMocoM B po.z:~e Milium, c uerrhiO noKa3aTh Hai160JJee sep05ITHhie 

HaTipaBJICHI151 3BOJJIOL\1111 B 3TOM 11 6J1113KI1X K HeMy po.z:~ax B KOHTeKCTe 3BOJJIOL\1111 

.z:~syx KpyrrHhiX rpynn ~ecryK011.z:\HhiX 3JJaKOB- Tp116 Aveneae 11 Poeae. 

6. Memoou1w u MamepulUlbl 

Mop~onorl1'fecKI1e ormcaHI151 11 cpasHeHHH Kap110TI1TIOB, np11BOt\11Mhie B 3TOH 

CTaThe, BhiTIOJIHI1JJl1 cry.z:~eHTKI1 )J,BfY C.Jl fpOMI1K (5 TaKCOHOB poAa Milium, a 

TaK)f(e Zingeria biebersteiniana 11 Colpodium versicolor) 11 E.B. J1aThiHI1Ha (Trisetum 

parvispiculatum 11 T. sibiricum), np11 no.z:~roTOBKe 11MI1 KypcoBhiX 11 AIUIJJOMHOH 

(C.JI. fpoM11K) pa60T no.z:~ pyKOBO):(CTBOM H. C. ITpo6aTosoU: 11 rrp11 MeT0.[111'fecKOM 

yqacTI111 3.f. Pyt~hiKH B 1977-78 rr. TeKcT HaCT05IIUei1 CTaThl1 no):(rOTOBI1Jia 

H.C. ITpo6amsa. 

l1ccne.z:~osarrl1ch o6pa3Uhi pacTeHI1H, BhipaiUeHHhie B Tenrr11ue E11orroro

noqseHHoro 11HCTI1ryTa (EITH) )J.BO PAH (r. Bna):(I1BOCTOK) 113 np11pO.z:IHhiX ceM5IH; 

rep6apHbie o6pa3L\hl 11CCJie):\OBaHHhlX paCTeHI1H xpaH5ITC51 B )J.arrhHeBOCTO'fHOM 

pemoHarrhHOM rep6ap1111 (VLA) rrp11 EITH )J.BO PAH, r: Brra):(I1BOCTOK. 

l13y'feHI1e K3p110TI1110B OCyiUeCTBJI5I:Jl0Ch Ha BpeMeHHh!X ,[13BJieHh!X npenapaTaX. 

KOH'fi1K11 KopelllKOB B3pocrrhiX pacTeHI1H npe.z:~sap11TeJihHO Bhi.z:\Cp)f(11Barrl1 B 

AI1CTI1JIJIHposaHHoi1 so.z:~e B Te'feHI1e I qaca, 33TeM ~11KC11posarrH B CMeCI1 (1 :3) 
rre):(5IHOH yKcycHoU: KI1CJIOThi 11 96%-ro 3TI1JIOBoro cnHpTa (B TeCJeHHe I yaca), 

o6pa6aTh!BaJII14%-HhiM11 KB3CL\aMI1 ( 15 MI1H. ). 0Kp3I1111B3HI1e I1p0BO):(I1Jll1 2%-Hh!M 
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au,eTOKapMHHOM (1 'laC), L(aBHJIH B XJIOpaJifH,D,paTe. l13y'leHHe KapHOTHIIOB 11 

cpOTOrpaqmpOBaHHe MeTacpa3HhlX IIJiaCTI1HOK I1p0113BO,[l,HJI0Ch Ha MHKpOCKOIIe 

MEI1-6 (rrp11 OAHOM H TOM )J(e yseJIH'leHHH) . .iJ.JIH HAeHTHcpHKaUHH xpoMOCOM 

HCI10Jlh30BaH XpOMOCOMHbiH HH,D,eKC, KOTOpbiH Oilpe,D,eJIIDICH KaK OTHOilleHHe ,[l,JIHHbl 

KopoTKoro nne'la K o6mei1 AJIHHe xpoMOCOMhl. B 3aBHCHMOCTH OT em senH'lHHbi 

pa3JIH'laJII1Cb CJie,D,yiOlllHe THilbl XpOMOCOM: MeTaiJ,eHTpH'leCKHe (f% = 50-45), 

cy6MeTau,eHTpH'leCKHe (f% = 44-35), aKpOU,eHTpHLieCKHe (f% = 34-10) H 

Tenou,eHTpHqeCKHe (f% = MeHee 1 0). 

7. XapaKmepucmuKa u anaJZu3 Kapuomunos s pooe Milium 

M. vemale s.l. 

1) subsp. a1exeenkoi (Tzvel.) Pro bat. 

IJpOHCXO)J(,D,eHHe HCCJie,D,OBaHHOrO MaTepHaJia: 

N2 4161: .lJ.areCTaHcKaH ACCP, oKpecTHOCTH r . .lJ.ep6eHTa, oTpom .lJ.)J(anraH

cKoro xpe6Ta, ymenbe y 3arra,D,HOH CTeHbi KpenoCTH HapbiH-Kana, cpe,11,11 KYCTap

HHKOB, 14.Vll.l975, H.C. I1po6aTOsa; 

N2 4174: A3ep6aH,D,)J(aHCKaH CCP, 12 KM K cesepo-3arraAy OT r. Kycaphr, cpeAH 

KYCTapHHKOB, 14.Vlll.l975, H.C. I1po6aTOsa. 

2n = 14 (x = 7). XpoMOCOMbi 6opa AneKceeHKO cpe,D,HHX pa3Mepos, 

He3Ha'lHTeJibHO pa3JIH'lalOTCH Me)J(,D,y C060i1 IIO BeJIH'lHHe Ha npOTJI)!{eHHH BCem 

KapHorpaMMHOro pH,D,a. <DopMyna KapHOTHna subsp. alexeenkoi Bbipa)J(aeTcH TaK: 

2 sm + 5 m ( 1 sat). (3AeCh H ,11,anee: sm- cy6MeTau,eHTpH'leCKHe napbl xpoMocoM, 

M- MeTau,eH'rpH'lecKHe napbi xpoMocoM, sat- napbr xpoMocoM co cnyTHHKOM) 

(Puc. l, a). 

B KapHOTHne npeo6na,11,anu MeTau,eHTpH'lecKue xpoMocoMbi: JTO 2, 3, 4, 5 u 

7 -H napbl. IJpu 3TOM 2-H l1 3-H napbl IlO'lTH OL\HHaKOBOH AJIHHbl, l1 HX l103TOMY 

AOBOJibHO TPYAHO AHcpcpepeHu,HposaTh; 4-H H 5-H napbi TaK)J(e He HMeiOT pe3KHX 

pa3JIH'll1HnO BeJIH'lHHe, HO XpOMOCOMbl 4-H rrapbl 'leTKO OTJIH'lalOTCH 6narO,D,apjj 

HaJIH'lHlO KpynHOfO CrryTHHKa. 7 -jj napa - 3TO Hal;lMeHbillHe B ,D,aHHOH KapuorpaMMe 

MeTaiJ,eHTpH'leCKHe XpOMOCOMbl, 2-jj l1 6-H napbl - cy6MeTaiJ,eHTpH'leCKHe, HBHO 

oTJIH'laiOmuecjj Apyr oT Apyra no senH'lHHe (2-jj ropa3AO Kpyrmee 6-ii). 06pa3IJ,hi 

!13 .lJ.arecTaHa (N2 4161) l1 A3ep6aH,D,)J(aHa (N2 4174) He pa3JIH'laJIHCb CKOJibKO

HH6yAh 3aMeTHO IIO MOpcpoJIOfl1!1 XpOMOCOM. 

Eop AJieKceeHKO c 2n = 14 MO)J(HO paccMaTpuBaTh KaK HaH6onee rrpHMHTHBHhiH 

cpeL\H scex noABHAOB M. vernale s.l. y)J(e no HaJIH'lHIO y Hem rrepBH'lHoro, no 

H.H. U,senesy ( 1969, 1974), AHnnOHAHOro '!Hcna xpoMocoM. Eonee Tom, JTO L(aeT 

ocHoBaHue C'lHTaTh M. vemale subsp. alexeenkoi HaH6oJiee npHMHTHBHbiM '!JieHOM 

po,11,a Milium. AHamn KapHOTHna snonHe noATBep)J(,D,aeT TaKoe npeAcTasneHHe, 
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Puc. I. McTa¢>a3HbiC nnacTHHKH Milium vemale s.l.: a -subsp. alexeenkoi, N 4174 (2n = 14): 6-
subsp. vernale, N 4510 (2n = I 0); B- subsp. tzvelevii, N 3981 (2n = 18); r- subsp. tzvelevii, N 3942 

110CKOJlhKY rrpeo6na.naHI1e MeTaU,eHTpl1'-IeCKI1X XpOMOCOM B Ha6ope (5 rrap l13 7), 

6JII13Kl1e Mopq:,oMeTpl1'-IeCKI1e xapaKTepi1CTI1Kl1 t-!JleHOB K3pi10rp3MMHOro pH.LJ:a 

CBOHCTBeHHhl 6onee .npeBHI1M, M3J1011pO.LJ:Bl1HYThiM TaKCOHaM (JleBI1TCKI1H, 1976; 

Stebbins, 1960 -U,HT. rro: Baum, Rajhathy, 1976; H.LJ:p.). 

2) subsp. vemale 

flpOI1CXO)!(.LJ:eHI1e l1CCJ1e.LJ:OB3HHOro MaTepHana: 

N!! 3953: YKpaHHCKM CCP, KphiMCKM o6n., OKpecTHOCTH noc. Cy.naK, .ny6oBo
rpa6HHHHKOBhiH nee 6nl13 rroc. KaMeHKa, 23.IX.l974, B. BHHOrpaL\OBa, 

B. fna.n:KoBa; 
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N<,) 4510: Eonrap1151, 1 O.VII.1976 r., C. Ko)!(yxapos. 
2n = 10 (x = 5). B KapHOTHrre npeo6na)..(aJ111 cy6MeTaueHTp.11'leCKHe 

xpoMocOMbr: 1, 2 11 4-H rraphr. XpoMOCOMbi 1-ii rraphr ( caMbre KpyrrHhre) 11MeiOT 

He60J1biii.I1e CfiYTHI1K11, KOTOpbie, O)..J:HaKO )!(e, He Ha BCeX IIJ1aCTI1HKaX 6biJ111 51CHO 

BI1LJ:Hbl. 2-H napa HecKOJlbKO KpyrrHee 4-li 11 He HMeeT pacqneHeHI1H. XpoMOCOMbi 
4-H rrapbl 11MeiOT BTOp11'IHYIO rrepeT51)!(KY, 3-51 11 5-51 rrapbl- MeTal.(eHTp.11'leCKI1e: 3-
51 rrapa- cpeAHHX pa3Mepos .11 6e3 BTOp11'IHOi1 nepeT5!)!(KI1, 5-H napa xpoMocoM

co crryTHllKOM (Ha.I1MeHbilla51 B Ha6ope ). <Pop Myna Kap110TI1rra y subsp. vernale: 3 

sm (2 sat) + 2 m ( 1 sat) (p11c. 1, 6). 
06pa3Ubi 113 KpbrMa (N<,) 3953) 11 Eorrrap1111 (N<,) 451 0) .11Merr.11 MopQ.lorrom'leCKI1 

CXO)..J:HbiH Kap.110TI1!1. P11cyHOK 1 0-xpOMOCOMHOH MI1TOTI1'leCKOH IIJiaCTHHKll y 

O.A. I1eTposoi1 B KorrrreKTHBHoli MOHorpaQ.l1111 "3rraKI1 YKpallHbr" (1977) rroKa3hi

saeT HeKOTOpbie OTJIH'lHH OT HaillHX o6pa3l.\OB: cy6MeTal.(eHTp11'leCKHX XpOMOCOM 
TaM Ha OAHY rrapy 6orrbille, a MeTaueHTp11'leCKI1X, coorneTCTBeHHO,- Ha OAHY rrapy 

MeHbille, y xpoMOCOM OTCYTCTBYIOT crryTHHKH. 3To, B03MO)!(HO, o6b51CH51eTC51 

HeCOBepiiieHCTBOM MeTO)..J:I1KI1 IIOCT051HHbiX MHKpOTOMHbiX rrperrapaTOB. 

OcHOBHoe 'l.I1Cno xpoMOCOM 5 (KaK 11 9) 51BJ151eTcH rrpOH3BOAHbiM, HO 3LJ:eCb 
Mbl, CKOpee BCero, Ha6J1IO)..J:aeM pe3yJ1bTaT pe)..(yKl.\1111 nepBH'lHOrO OCHOBHOro 'lHCJla 

7. Ha6JIIO)..J:aeMaH MopQ.lonorMH KapMOTHrra subsp. vernale KaK 6yLJ:TO He 

rrpoTHBope'IHT TaKOMY rrpeACTasneHMIO. B xpoMOCOMHOM Ha6ope subsp. vemale 

rrpeo6rra)..J:aiOT cy6MeTaueHTp.114ecK.I1e xpOMOCOMbi (Tpll rrapbr .113 fUITH), rrpMLJ:aiOmHe 
acMMMeTpH'IHOCTb KapiiOTHrry. K TOMY )!(e y :noro fiOLJ:Bll)..(a H3 !151TII nap xpoMocoM 
Tp11 CO crryTH.I1KaMII, a B TaKIIX CJ1y'la51X ITO)..(Bep)!(eHHOCTb .11X B03MOJKHblM" 

cTpyKTYPHbiM rrepeCTporrKaM oco6eHHO serr.11Ka. Mo)!(HO rrpeLJ:rronaraTb, 'ITO co 

speMeHeM 6yLJ:eT rrp0.11CXOA.I1Tb AaJibHerriiiee ymy6neH.I1e rrpouecca ac.I1MMeTp.113aUH.I1 
KapHOTllfla. 

3) subsp. tzvelevii Probat. 

IJpOHCXO)!()..J:eHlle HCCJle)..J:OBaHHOro Marepiiana: 

N<,) 3942: TypKMeHcKaH CCP, xp. KorreTLJ:ar, CKJIOH ropbr Apsa3, 1 O.VII.1976, 

C.C. I1KOHH.I1KOB; 
N2 3981: TaLJ:)!(HKCKM CCP, fHccapcKMH xpe6e1~ 3arrose)..(H.I1K "PaMMT", 8-10. 

v. 1974, B. Conosbes; 

2n = 18 (X = 9). Y 6opa lJ,BeJleBa OTHOCHTeJibHO KpyDHbie XpOMOCOMbl, 

KapHorpaMMa xapaKTep.113yeTC51 He3Ha'l.I1TeJibHOH BapHa6eJibHOCTbiO XpOMOCOM ITO 
sen.l1'l.I1He. B KapMOTHne- HBHoe rrpeo6Jia)..J:aH.I1e cy6MeTal.(eHTp.11'leCKHX xpoMocoM 

(2-51, 3-51, 4-51, 5-51, 6-51 H 7-51 rrapbl), OCTaJibHbie Tp.11 napbl - MeTal.(eHTp.11'leCK.I1e. 

BTopM'IHhrx pacqrreHeHI1}i y xpoMOCOM rrpaKTM'leCKH He o6Hapy)!(eHo, 3a .11CKJ1IO

YeHHeM 7-l'i, cy6MeTauewrpH'lecKoi1 rrapbi, .11MeiOmei1 BTOpwiHyiO rrepeTH)!(Ky, 

KOTOpaH K TOMY )!(e He Ha BCex IIJJaCTIIHKaX 51CHO pa3J111'li1Ma. 2-51 H 3-51 rrapbl 
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XpOMOCOM no BeJJH'UiHe nO'lTI1 He OTJ111'lalOTC5! .npyr OT .npyra, HO XpOMOCOMbl 3-
eH napbl 6onee HepaBHOnne'll1e. ,[(OBOJlbHO Tpy,D,HO ,LJ,I1<jJ<jJepeHQ11pOBaTb 4, 5 11 6-IO 
napbl, TaK KaK OHI1 11MelOT nO'lTI1 O,ll,11HaKOBbie pa3Mepbl 11 CXO,LJ,HYIO MOp<jJOJ10fl1lO. 
Cpe.n11 MeTaQeHrp11'leCKI1X xpoMOCOM 1-H napa caMa5! KpynHM, 11 no3TOMY nerKo 
Bbi,LJ,eJ15!eTC5! B 3TOH rpynne. 9-51 napa HeCKOJ1bKO MeHbllle 8-H. <DopMyna Kap110TI1na 
y subsp. tzvelevii Bbrpa)!(aeTCJI TaK: 6 sm (1 sat)+ 3 m (p11c. 1, B, r). 

Y)!(e no 'll1cny xpoMocoM y M. vernale subsp. tzvelevii (2n = 18, x = 9) MO)!(HO 

npe.nnoJJO)!(I1Tb, 'ITO 3TOT TaKCOH (KaK 11 subsp. intermedium) HBJJJieTCJI Ha116onee 
MOJJO,LJ,biM cpe.n11 no,LJ,BI1,LJ,OB M. vernale s.l., nocKOJJbKY ,LJ,J15! B03HI1KHOBeHI1JI 11 
CTa611J1113aQI111 XpOMOCOMHOfO Ha6opa C 6onee BbiCOK11M OCHOBHbiM 'li1CJ10M (x) 
Heo6xo.ni1Mbi onpe.neneHHbre ycnoBI1JI 11 .nni1TenbHOe BpeMH. Kap11onor11'IecK11H 
aHaJJI13 noKaJbiBaer, 'ITO y 6opa l.l,BeneBa B Ha6ope npeo6na.namT cy6MeraQeHT
p11'lecKI1e XpOMOCOMbl ( 6 nap 113 9); 3TO TaK)!(e CBI1,LJ,eTeJ1bCTByeT 06 OTHOCI1TeJ1bHOH 
npo,D,BI1HYTOCTI1 Kap110TI1na (JieBI1TCKI1H, 1976). OcHOBHOe 'll1cno xpoMocoM 9 
JIBJJJieTCJI BTOp11'1HbiM no OTHOilleHI1lO K 7, TaK 'ITO BnOJJHe BepOJITHO f116p11,D,HOe 
np011CXO)!(,LJ,eHI1e TaKCOHa C TaKI1M He06bl'lHbiM ,LJ,J1JI <jJeCTYKOI1,ll,HbiX 3J1aKOB 
OCHOBHhiM 'li1CJJOM xpoMocoM (l.l,BeneB, 1972). O.nHaKo npe.nnono)!(eHI1e O.A. IIeT
poBoH (197 5) 0 B03H11KHOBeHI111 18-xpOMOCOMHOH paCbl np11 yqaCTI111 subsp. verna!e 
(x = 5) 11 subsp. scabrum (x = 4) npe.ncTaBnJieTcJI HaM ManOBepoJITHbiM, .na 11 
coBpeMeHHbre apearrhr 3TI1X TaKCOHOB, a oco6eHHO nocne.nHero, .naneKI1 OT apeana 
subsp. tzvelevii. Henb35! nonHOCTblO 11CKJJIO'li1Tb 11 r11noTeJy coqeraHI1JI 10-xpoMo
COMHoro subsp. vemale 11 Zingeria trichopoda ( c 2n = 8, x = 2). HaKoHeQ, He 
11CKJ1IO'laeTc5! ( CoKonoBcKaH, IIpo6aToBa, 197 6) B03MO)!(HOe B03HI1KHOBeHHe 
.naHHoro no,LJ,BI1,LJ,a np11 yqacTI111 subsp. alexeenkoi (x = 7) 11 Zingeria biebersteiniana 
(x = 2). Eop l.l,BeneBa, o'leBI1,LJ,HO, Henb3H C'li1TaTb ayrononl1nJJOI1,D,HbiM npo113Bo.n
HbiM l 0-xpoMocoMHoro no,LJ,BI1,LJ,a, B03HI1Klllero np11 nocne.nymmei1 pe.nyKQI111 napbr 
XpOMOCOM, TaK KaK np11 ayTOIIOJ111IIJ1011,LJ,I111 06b!'IHO IIp011CXO,ll,11T yBeJ111'leHI1e 
pa3MepOB reHepaTI1BHbiX opraHOB (CTe6611HC, 1956), B 'laCTHOCTI1 KOJ10CKOB 11 
QBeTKOBbiX 'lelllyi1; y subsp. tzvelevii, HanpoTI1B, Ha6rrm.namTcH B cpe.nHeM 6onee 
MenKI1e, 'leM y subsp. vemale, 'lelllyl1 11 KOJJOCKI1. 

M. effusum L. 

IIpo11CXO)!(,LJ,eHI1e 11Ccne.noBaHHoro MaTep11ana: 
N~ 4233: CeBepo-OceTI1HCKaH ACCP, OKpeCTHOCTI1 cen. BepxH11H l.l,ei1, CeBepo

OceTI1HCKI1H 3anoBe,LJ,HI1K, onylllKa cocHHKa, 4.VIII.1975, H.C. IIpo6aroBa; 
N~ 4627: YKpa11HCKaH CCP, 3aKapnaTCKa5! o6n., OKpecTHOCTI1 r. MyKa'leBo, 

.ny6oBblH nee, 4.VIII.1976, r. KoHe'lHa5!, A. EopO,D,11Ha; 
N~ 4652: IIp11MopcKI1H Kpai1, n-oB MypaBbeBa-AMypcKoro, r. Bna.ni1BOCTOK, 

npHpo,D,HbiH neconapK BTopa5! Pe'!Ka, CKJJOH conKH, onylllKa nee a, 23 .IV.l977, 
H.C. IIpo6aToBa; 
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.N2 4749: ITpYIMopcKHH Kpaii, 3amiB ITeTpa BenYIKoro, o-B PyccKHH, 

oKpecTHOCTH rroc. 3KYina:>KHM, _ny6HHK, 17. Vlll.l977, H. C. ITpo6aTOBa. 

2n = 28 (x = 7). XpoMOCOMhi cpe.nHHX pa3MepoB. 1, 4, 7, 9 11 14-H napbi

cy6MeTaueHTpYI'-IeCKHe; 1-H napa .nosonbHO nerKo _nYI<iJ<iJepeHuYipyeTCH 6naro_napH 

HaYI6onee KpyrrHhiM pa3MepaM, 4-H napa TaK)Ke xopowo u.neHTYI<iJYIUYipyeTCH, TaK 

KaK OHa HBHO MeHbUie 1-H, HO B TO )Ke BpeMH OHa KpynHee _npyrHX XpOMOCOM C 

cy6Me.nYiaHHoi1 ueHTpoMepoii. Bhr_neneHue )Ke 7-ii H 9-ii nap 3arpyAHeHo BBYIAY 

TOrO, '-ITO BenH'-IHHa Y!X nO'-ITH OAHHaKOBa. flocneAHH)l napa cy6MeTal..(eHTpH'-IeCKHX 

XpOMOCOM nerKO 06Hapy)KHBaeTCH cpeAH XpOMOCOM BapYiaUHOHHOrO pHAa, 

nOCKOnhKY OHa- HaHMeHblliaJI.. CpeAH MeTaUeHrpH'-leCKY!X XpOMOCOM nerKO MO)KHO 

Y3HaTb 6-IO napy ITO npYICYTCTBHlO OTHOCHTenbHO KpynHOrO cnyTHHKa; 2-H H 3-H 
naphr xopowo pa3nH'-IHMhi cpe.nu _npyrux no senH'-IHHe, KpOMe Toro, y 2-ii. napbi 

Ha6niOAaeTCH cnyTHHK, XOTH H He Ha BCeX nnaCTHHKax. Eonee MenKHe XpOMOCOMbl 

11, 12 H 13-ii. nap TaK)Ke cpaBHHTenhHO nerKO BbiAenHlOTCH, HO pacno3HaBaHHe 

rrapHbiX :meMeHTOB Ha6o.pa BHYTPH :nux rpyrm 3arpyAHeHo. 5-H H 1 0-H napbr 

HeiiJIOXO OTnH'-lalOTCH Apyr OT Apyra H ApyrHX MeTaUeHTpH'-IeCKHX XpOMOCOM. 

<l>opMyna KapHOTHrra M. effusum: 5 sm (l sat)+ 9 m (1 sat) (pHc. 2, a, 6, B). . 

Mop<iJorrorHIO xpoMocoM Ha Haumx KapHorpaMMax Mhi cpaBHHnH c pHCYHKOM 

MHTOTH'-leCKOH nnaCTHHKM B pa6oTe nonbCKHX HCCneAOBaTenef1 frey et al. ( 1977): 

pe3ynhTaTbl COBrramr, 3a HCKniO'!eHM.eM napbl XpOMOCOM CO CITYTHI1KaMH, KOTOpbie 

Ha p11cyHKe He Haii.neHbi. XpoMoCOMHhie Ha6opbi y o6pa3UOB 113 pa3HhiX reorpa

<lJ!1'-IeCKI1X paiioHOB (KaBKa3, .N2 4233; 3aKapnaTbe, .N2 4627; IO)KHOe flpHMOpbe, 

.N2.N2 4652, 4 749) nonHOCTblO COBrra.nan11 nO MOp<lJonorl111 COCTaBnHlOlllliX 11X 

XpOMOCOM. 

CpaBHHBM xpoMOCOMHhie Ha6opbi 14-xpoMocoMHoro TaKCOHa M. vemale 

subsp. alexeenkoi H 28-xpoMocoMHOro M. effusum, MO)KHO .nonycTHTh, '-ITO 

M. effusum HBnHeTCH ayToTeTpannoll_nHhlM rrpo!13BOAHhiM aHuecTpanbHOii nepBH'-l

HO A11nn011AHOH pacbr. TaK, <iJopMyna Kap!10T!1ITa y subsp. alexeenkoi- 2 sm + 5 m 

(1 sat), y M. effusum- 5 sm (1 sat) + 9 m (1 sat). fl1rrOTeTH'!ecK!1H TerparrnoHA 

rrp11 y.nsoeH!111 Al1rrno!1_nHoro Ha6opa THna subsp. alexeenkoi liMen 6hr cne.nyiOUIYlO 

<iJopMyiiy: 4 sm + 10m (2 sat). O.nHaKo M. effusum- secbMa .npeBHI1H non11nno11A, 

pacnpocTpaH!1BlllHHCH Ha orpOMHblX TeppHTOp11HX ~e K MOMeHTY pa3beAHHeHI1H 

Espa3Hl1 H CesepHoii AMep11KH (rro'-ITI1 ronapKT11'-lecKI1H apean). B npouecce cTaHo

BJieHHH H pacceneH!1H su.na HeH36e)KHO npoucxOAliJIH CTPYKTYPHhie H3MeHeH!1H 

aHuecTpanbHOro Kap!10THna. TaK, B pe3ynhTaTe YTep11 cnyTHliKOB OAHOH napoli 

MeTaUeHTpH'-IeCKHX XpOMOCOM OHI1 MOriiH npeo6pa30BaTbCH B cy6MeTaUeHTp11-

qecK!1e. Y M. effusum eme coxpaH!1nach OAHa napa cnyTHli'-IHhiX MeTaueHTp11'-Iec

KHx XpOMOCOM; np111TOM MOrna !1MeTb MeCTO qaCTli'!HaH 4JparMeHTaU11H cnyTHHKa, 

H OH COKpaTHJICH B pa3Mepax, TaK '-ITO Aa)Ke He npH BCHKOH CnHpan113al..(l1H XpOMOCOM 

ero y_naeTcH o6Hapy)KI1Th. B TO )Ke speMH 3TO yMeHbllleH!1e He HacTonhKO .naneKo 

3alllnO, '-IT06hi rrpHBeCTH K cyureCTBeHHbiM H3MeHeH!1HM Kap!10Tl1fla (B TOM '-ll1Cne 
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Puc. 2. McTa<!Ja3HhiC nnacTHHKH nonunJIOHI\HhiX BHI\OB po!la Milium: a-M. ejfitsum, N 4233 
(2n = 28); 6- M. ejfitswn, N 4652; B- M. e!Jusum, N 4627; r- <!JparMCHT nnacTHHKH M. schmidtianum, 
N 4175 (2n = 42) 

K 113MeHeHIUO nma XpOMOCOM). C Te'leHI1eM BpeMeHH O,nHa 113 nap cy6MeTal.(eHT

p11'leCKl1X XpOMOCOM, B03MO)!(H0, np1106pena pacqneHeHI1e B BH,ne BTOpH'IHOH 

nepen!)!(KI1, qero He Ha6mo.naeTcH B Kap110TI1ne cospeMeHHoro nepB11'lHoro 

,nHnno11,na subsp. alexeenkoi. O,nHaKo cymecTsyer TaK)!(e npe.nnono)!(eHI1e (lJ,seneB, 

1975), 'ITO M. effusum 11MeeT m6pH,nHoe rrpoHcXO)!(,neHHe. B HacToHmee speMH B 

po.ne Milium He 113BeCTHhi ,npyr11e nepBwrHhie A11IIJ1011Ahi (KpoMe M. vernale subsp. 

alexeenkoi); 11 ocraeTCH npe.nrronO)!(HTh, 'ITO OHI1 BbiMepn11 ( ecna Kor,na-n116o 

cymecTBOBan11). Ec.n11 )!(e .norrycTI1Th, 'ITO B 3TOM npouecce rrpHH!1MaJ111 yqacTI1e 

subsp. vernale (2n = 10 = 3 sm (2 sat) + 2 m (I sat) 11 subsp. tzvelevii (2n = 18 = 
6 sm (1 sat) + 3 m), TOr)..\a nonyqaeTCH, 'ITO peaJJbHaH xpoMOCOMHaH cpopMyna 

M. effusum (5 sm (1 sat)+ 9 m (1 sat) KaK 6y!..\TO He flO!..\TBep)!<.naeT 3Toro, a TeM 

123 



6onee- He comacyiOTCR HX apeaJibl. K TOMY JKe OCHOBHbie qHCJia XpOMOCOM 5 H 9 

RBJIRIOTCR npOH3BO,ll.HbiMH no OTHOIIIeHHlO K 7, a, CJie,ll.OBaTeJibHO, ,ll.aHHbie 

TaKCOHbl - 6onee npO,ll.BHHYTbie BO MHOfHX OTHOIIIeHHRX, qeM M. effusum. 

M. schmidtianum C. Koch 

fip011CXOJK,ll.eHHe HCCJie,ll.OBaHHOfO MaTep11aJia: 

N~ 4175: ApMHHCKaH CCP, ApapaTCKHH p-H, XocpoBCKHH 3anoBe,ll.HHK, 

MaHriOK, B necy, 17 .VIII.1972, M. fp11ropHH. 

2n = 42 (x = 7). B 3TOM KapuoTHne- IIIeCTb nap cy6MeTau.eHTpuqecKHX 

XpOMOCOM: 1-H, 2-H, 9-H, 15-H, 16-R ll 19-H. fiepBbie ,ll.Be napbl pa3JIHqaJ:OTCH no 

HaJIHqHJ:O y XpOMOCOM 2-H napbl He60JibliiHX cnyTHHKOB. 9-H napa e,ll.Ba KpynHee 

15-ii. Cne,L~.yeT OTMeTHTh, qTo 113MeHeHHe BenuqHHbi cpe,ll.HHX xpoMocoM Ha6opa 

( OT 6-H ,ll.O 16-H nap hi) npOHCXO,L1.11T oqeHb nJiaBHO. 15-R 11 16-H napbl HepaBHOnJieqHX 

xpoMocoM pa3nuqaJ:OTcH cna6o. B To JKe BpeMH 19-IO napy Bcer,ll.a MOJKHO o6Hapy

lKI1Th no HaJIHqHIO cnyTHHKa H no OTHOCHTeJibHO MaJibiM pa3MepaM XpOMOCOM. 

l1,ll.eHTH<i>HI.J.HpOBaHHe MeTai.J.eHrpHqeCKHX XpOMOCOM C 3-H nO 8-1:0 napbl npe,ll.CTaB

JIHeT 3HaquTeJibHhre TPY.Ll.HOCT11; np11 3TOM Hau6onee qeTKO Bhi,ll.enRnach 4-R napa, 

me xpoMOCOMhi HMenu cnyTHHK. To JKe MOJKHO cKa3aTh o 1 0-14-ii napax, I"',ll.e 

Ha116onee HCHO Bhi,ll.enHnacb 10-H napa cnyTHI1qHhiX xpoMOCOM. )J.se nocne,ll.HHe 

napbr - 20-H 11 21-H - no np11q11He CBOHX oqeHh He6onhiiiHX pa3MepoB xoporno 

oTrpaHuquBaJIHCb OT 17 -i1 H 18-ii nap. <l>opMyna KapuOTuna M. schmidtianum 

cne,ll.yiOII.J.aH: 6 sm (2 sat)+ 15 m (2 sat) (puc. 2, r). 

fipH peKOHCTPYKU.11H npoHCXOJK,ll.eHHH M. schmidtianum MOJKHO 6hiJIO 6bi 

npe,ll.CTaBHTb B03HI1KHOBeHHe 3T0f0 BH,ll.a O,ll.HHM 113 .Ll.BYX nyrei1: ayTOnOJIHnJIOH,ll.l1eH 

111111 aM<PunnoH,ll.l1ei1 ( cne,ll.CTBI1e ru6p11,L1.113aU.HOHHhiX npou.eccoB ). )J.JK. CTe6611HC 

(1956) YTBepJK,ll.aeT, qTo reKcanJIOHiJ.HhiH ypoBeHb nonunnoH,ll.HH (6x) RBJIReTCH 

npRMbiM cne,ll.CTBHeM ru6p11,ll.Horo npoucxoJK,ll.eHHH TaKCOHOB. Ecn11 npe,L~.nonoJKHTh, 

qTO B npou.ecce ru6p11iJ.I13aU.11H np11HI1MaJIH yqacTue M. effusum (2n = 28) H 

M. vemale subsp. alexeenkoi (2n = 14), TO xpoMoCOMHhiH Ha6op M. schmidtianum 

runoTeTuqecKH ,ll.OJIJKeH 6biJI 6hl HMeTb <PopMyny 7 sm (2 sat) + 14 m (2 sat). 

PeaJibHaH JKe <PopMyna KapuoTHna 6opa lllMH,ll.Ta- 6 sm (2 sat)+ 15m (2 sat), T.e. 

O,ll.Ha napa cy6MeTau.eHTp11qecKHX xpoMOCOM ,ll.OJIJKHa 6hrna 6br B npou.ecce 

3BOJIIOU.HH npeBpaTHThCH B MeTau.eHTpuqecKyiO, qTo ManosepoHTHO. K TOMY JKe 

f116pll,ll.H3aU.11H O,ll.HOJieTHHKOB C MHOrDJleTHHKaMH BCer,ll.a MeHee pe3yJibTaTHBHa, 

nOCKOJibKY cneu.l1aJIH3aU.HR lKH3HeHHOH <PopMbl y O,ll.HOJieTHHKa-3<PeMepa (subsp. 

alexeenkoi) ropa3,ll.O 6onee BbiCOKaH (l.l,BeneB, 1972). KoHeqHo, HeJib3H HCKJIJ:Oqi1Th 

H B03MOlKHOCTb yqacTHH B CTaHOBJieHHH MHOrDJieTHHKa 6opa illMH,ll.Ta eru.e O,ll.HOfO 

KaBKa3cKoro BbJCOKoropHoro MHoroneTHero BH,ll.a- M. transcaucasicum Tzvel., 

reorpaqmqecK11 6n113Koro K M. schmidtianum. O.Ll.HaKo ero q11cno xpoMocoM HayKe 

fiOKa He 113BeCTHO. 
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HaKoHeu,, paccMOTp11M B03MO)KHOCTb B03HI1KHOBeHI1JI reKcanJIOI1,LJ,a 6opa 

li1MI1,LJ,Ta KaK ayrOTPHIIJIOI1,LJ,a Ha OCHOBe 14-XpOMOCOMHOro Kap110TI1na, no,LJ,06Horo 

e,LJ,I1HCTBeHHO 113BeCTHOMy ceJ:iqac nepB11lfHO ,LJ,I1nJIOI1,iJ,HOMY Kap110TI1ny M. vemale 

subsp. a!exeenkoi. fl1nOTeTI1lfeCKM !jlopMyJia Kap110TI1na B 3TOM CJiyqae - 6 sm + 

15m (3 sat), B ,LJ,ei1cTBI1TeJibHOCTI1 )Key M. schmidtianum 11MeeM 6 sm (2 sat)+ 15 

ill (2 Sat). KaK BI1,[1,11M, OTJII1lfl1e 3,LJ,eCb COCT011T Jli1Wb B OTCYTCTBI111 cnyTHHKOB B 

TOM 11Jll1 B ,LJ,pyroM cJiyqae. O,LJ,HaKo cnyTHI1KI1- 3TO CTPYKTypbr, KOTOpbre rrerKo 

"11Clfe3alOT" np11l13MeHeHI111 Cn11paJII13aU,1111 XpOMOCOM. 1-fTaK, ayTOTpHnJIOH,iJ,HbiH 

nyTh B03Hl1KHOBeHI1H M. schmidtianum, nO-BI1,LJ,l1MOMy, TaK)Ke He 11CKJIIOlfaeTcJI. 

8. Cpa«nenue Kapuomuno« « poiJe Milium: 
npeiJ«apumeJtbHble BblBOObl 

linK, B u,eJIOM ,LJ,JIH HCCJie,LJ,oBaHHbiX TaKCOHOB po).J,a Milium xapaKTepHo 

npeo6Jia).J,aHI1e MeTau,eHTPHlfeCKHX XpOMOCOM l1 60JibWOe KOJIHlfeCTBO BTOpHllHbiX 

pacqJieHeHHH. OTcyTCTBYIOT B KapMOTMrrax aKpou,eHTp11lleCKI1e xpoMOCOMbi. 

8-xpoMOCOMbi He o6Hapy)KeHbi. Pe3KI1X pa3JII1lf11H no seJII1lf11He Me)J().J,y 1-ii rrapoii 

XpOMOCOM l1 nOCJie).J,HeH HeT, qJieHbl KapHOrpaMMbi COCTaBJIJ!lOT IIJiaBHO y6biBalO

IIJ,11ll pH).!,. CaMbiH Cl1MMeTp11llHbli1 Kap110THIT - y M. effusum (2n = 28) 11M. vemale 

subsp. alexeenkoi (2n = 14), r,LJ,e Ha6JIIO,LJ,aeTcJI npeo6Jia).J,aHI1e MeTau,eHTp11lleCK11x 

xpoMocoM; HaM6oJiee acHMMeTPHlfHhrii Kap110THII- y subsp. vemale (2n=10) 11 

subsp. tzvelevii (2n= 18). Po,l.J,y Milium, oqeBH,iJ,HO, He csoiicTBeHHa reorpa!jJMlfeCKM 

l13MeHlfl1BOCTb IIO MOp!jJOJIOrl111 XpOMOCOM, HaCKOJibKO Mbl MOrJII1 cy).J,HTb 06 3TOM 

np11 cpaBHeHl111 o6pa3U,OB pa3Jil1lfHOrO reorpa!jJHlfeCKOro npOHCXO)J().J,eHHJI. 

IIpeo6na).J,aHI1e MeTau,eHTp11lleCKHX xpoMocoM, rrepBHlfHoe ).J,I1IIJIOI1).J,HOe lfi1CJIO 

XpOMOCOM 2n = 14 11 OCHOBHOe lfi1CJIO X = 7 - BCe 3TO II03BOJIHeT Clfi1TaTb, lfTO 

M. vemale subsp. alexeenkoi Hal16oJiee 6rri130K K 11CXO).J,HOMY ,LJ,JIJI po).J,a nmy. 

ConocTasrreHMe xpoMOCOMHbiX Ha6opos y ).J,I1IIJIOH).J,a M. vemale subsp. 

alexeenkoi l1 TeTpaiiJIOH).J,a M. effusum see )J(e ).J,aeT HeKOTOpbie OCHOBaHI1Jl 

npe).J,IIOJiaraTb, 'ITO M. effusum no npo11CXO)K).J,eHI1IO ayToTeTpannoH).J,. fl1rroTe

TI1lfecKHi1 TeTpaiTJI011,[1,, KOTOpblll MO)KHO rrpe).J,CTaBI1Tb np11 y).J,BoeHHH ).J,I1IIJI011).J,HOrO 

Ha6opa TMna subsp. alexeenkoi, HMeJI 6bl !jlopMyJiy 4 sm + 10m (2 sat). IlpHHHMaJI 

BO BHI1MaHHe 60JiblliYlO ).J,peBHOCTb M. effusum (IIOlfTI1 ronapKTHlfeCKHH apeaJI!), 

MO)KHO ).J,OIIYCTHTb, lfTO B pe3yJibTaTe yTep11 CII)'TH11KOB O).J,HOH napoli MeTaU,eHTpl1-

qeCKI1X XpOMOCOM OHH MOrJII1 npeo6pa30BaTbCJI B cy6MeTaU,eHTpMqeCK11e; C 

TelfeHI1eM speMeHI1 O,LJ,Ha napa cy6MeTaJJ,eHTpl1lleCKMX XpOMOCOM MOrJia np1106pecT11 

BTOp11llHYlO nepeTJI)J(Ky, KOTOpOH He Ha6JIIO).J,aeTCH B Kap110TI11Ie e).J,I1HCTBeHHOrO 

nepB11lfHoro ).J,I1IIJIOI1).J,a- 6opa AJieKceeHKO, coxpaHI1BrnerocH ).J,O HaCTOHIIJ,ero 

speMeHI1. 
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Bo3HI1KHOBeHI1e M. schmidtianum, c reKcannOI1.ll.HhiM q¥JcnoM xpoMocoM 2n = 

42, sepmnHo, MO)J(HO 6bmo 6hi npe,ll,cTaBI1Th KaK pe3ynhTaT m6pH,ll,l13a~HI1 M. effu

sum c M. vemale subsp. alexeenkoi, c nocne,ll,yiDJJ.(HM Y.ll.BOeHHeM TpHnnoH,ll,HOro 

Ha6opa, T.e. aMqmrrnoH,ll,I111. 

0CHOBHOe qJ1CJIO XpOMOCOM x= 9 ,ll,JIH <j:>ecryKOJ1,ll,HhiX 3JiaKOB rrpaKTJ1qeCKJ1 

e,[(J1HO.ll.YlliHO np113HaeTCH BTOp11qHbiM no OTHOllleHJ1!0 K 7. 0HO MOriTO B03HJ1KHYTh 

BCJie,ll,CTBHe aM<j:>I1IIJIOJ1,ll,J111, II03TOMY BepOHTHO r116p11,[(HOe npOI1CX0)J(,ll,eHHe 

TaKCOHOB C 2n = 18, 11MeH B Bl1.ll.Y BeChMa He06hJqHoe ,ll,ITH <j:>ecryKOI1,ll,HhiX 3JiaKOB 

OCHOBHOe qJ1CJIO 9. Mbl He 11CKITIOqaeM r116p11,ll,HOro IIpOHCXO)J(,ll,eHHH 18-XpOMO

COMHOrO cpe,ll,Hea311aTCKOrO nO,ll,BI1,ll,a subsp. tzve!evii OT 14-XpOMOCOMHOrO 3aiia,ll,HO

np11KaCni1HCKOro subsp. alexeenkoi 11 4-xpoMocoMHOro npe,ll,cTaBHTen.a po,ll,a 

Zingeria- Z. biebersteiniana, HhiHe o611Ta10mero B HI130BhHX Bonr11. 0,ll,HaKo ecn11 

cpaBHJ1BaTb rJ1nOTeTI1qecKyiD <j:>opMyny KapHOTI1IIa IIp11 3TOll BepC1111 (2 Sill + 7 ill 
(2 sat)] c peanhHoli, TO npHllillOCh 6hr np113HaTh, qTO KapwoTI1II 6opa IJ,senesa 

npeTeprren B rrpo~ecce ,ll,anhHelillleli 3BOJIID~I111 cymecTBeHHhie KOHCTPYKTHBHhie 

113MeHeHHH. 

0CHOBHOe qi1CJIO XpOMOCOM 5 TaK)J(e HBJIHeTCH rrpOI13BO,ll,HhiM, HO 3,ll,eCb 

oqeBJ1,ll,HO 11Mena MeCTO pe,ll,yK~J1H aH~eCTpanbHOro OCHOBHOrO qJ1CJia 7. Ha,ll,O 

CKa3aTh, qTo Kap110TI1II subsp. vemale (2n = 1 0) - caMhiH acHMMeTp11qHhiH 11 

OTHOCJ1TeJibHO 6onee IIpO,ll,BI1HYThlll B 3BOJI!O~I10HHOM OTHOllleHI111. 

9. 3aolliOl{UOilllble omnozuenu11 a pooe Milium 

Kap11onor11qecKoe Hccne,ll,oBaHHe po,ll,a Milium oKmano secbMa cymecTBeHHYID 

noMOJJ.(h np11 socco3,ll,aH!111 KapTHHhi <j:>l1noreHeTHqecKoli CTPYKTYPhl po,ll,a, B 

II03HaHJ111!1YTell 3BOJI!O~I1l1 COCTaBM!Oll(J1X ero TaKCOHOB l1 ycTaHOBJieHI1H CBH3ell 

ero c <j:>HnoreHeTJ1qecKH 6ni13K11MI1 po,ll,aMH. Ha ocHOBaH!111 HalliHX ,ll,aHHhiX no 

Kap110TI1IIaM, a TaK)J(e C yqeTOM CBe,ll,eHJ1ll 0 BHellJHell MOp<j:>onor!111 pacTeHHll 11 

COBpeMeHHhiX apeanOB pa3JIJ1qHblX TaKCOHOB, 3BOJIIO~J10HHhie OTHOllleHHH B po,ll,e 

Milium MO)J(HO rpaqmqecKH npe,ll,cTaBHTh cne,ll,yiDmHM o6pa30M (p11c. 3). 
BBH.ll.Y ,ll,peBHOCTH MHOroneTHero npe,ll,CTaBHTen.a po,ll,a M. effusum Mhi He 

CqHTaeM B03MO)J(HhlM BhiBO,ll,J1Th ero OT COBpeMeHHOro O,ll,HOJieTHero TaKCOHa -

O,ll,HoneTHHKa-3<j:>eMepa M. vemale subsp. alexeenkoi (6onee rrpo,ll,BHHyToro so 

MHOrHX OTHOllleHHHX), XOTH 3TOT nocne,ll,HJ1ll HBJIHeTCH e,ll,HHCTBeHHhlM B po,ll,e 

neps11qHhiM .ll.11IIJIOI1.ll.OM. l1 see )J(e y 6opa AneKceeHKO Mhi Ha6niO,ll,aeM KapHOTHn, 

HeCOMHeHHO, oqeHh 6JII13K11ll K KapHOTI111Y npe,ll,KOBOll ,ll,ITH o60HX TaKCOHOB <j:>opMbl. 

3TOT npe,ll,KOBhlll BH,ll, 6hiJI, HeCOMHeHHO, MHOroJieTHHKOM, a 110 BHellJHeMy 06JII1KY 

oH, cK:opee scero, HanoMHHan M. transcaucasicum, .aBJIHHCh KaK 6hi "rrepexo,ll,HhiM" 

OT KpyiiHhiX MHOI'OJieTHI1KOB C 110,ll,3eMHh!MJ1 rro6eraMH (M. effusum, M. schmid

tianum) K He60JihlliHM O,ll,HOJieTHHKaM, o6pa3y!Oll(HM ,ll,epHOBHHKH (M. vema!e S.l. ). 
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KAPl10Cl1CTEMATl1KA l1 3BOJ110~l1S1 POAA MILIUM L. 
(POACEAE : AVENEAE : MILIINAE) 

nonll1nno!I1,D,i113AU111s:J 

M. transcaucascum 
2n =? 

l l 
I PE,IlYKL(i-1$1 I 

OCHOBHOIO Yi11CnA 
XPOMOCOM (X) 

x=7 

I M. pedicellare 
2n =? 

M. vernale ssp. 
intermedium 

2n=18(x=9) 

M. vernale ssp. 
montianum 

2n =? 

M. vernale ssp. 
', tzvelevii 
'\2n=18(x=9) 

Puc. 3. CxcMa qmnorcHcTwqccKHx OTHOli!CHHH B po11c Milium L. 

Orc10,na MO)!(HO rrpe.nrroJIO)!(I1Th, qTO y M. transcaucasicum 6y,neT o6Hapy)!(eHo 

TaK)!(e rreps11qHoe ,nl1rrJIOI1,nHoe q11cno xpoMOCOM 2n = 14. qepThi :noro 

rrp11MI1TI1BHoro (aHI.IeCTpaJihHOro) Kap110TI1rra Mhi Ha6n10.naeM He TOJihKO y M. 

effusum (rro-BI1,ni1MOMy, aYTOTeTparrno11,na), HO TaK)!(e y 6onee rro3,nHero rro speMeHI1 

B03HI1KHOBeHWI reKcafiJioM.na M. schmidtianum. Ilpe.nrroJIO)!(I1TeJihHOe m6p11,nHoe 

rrp011CXO)!(,lleHI1e rrocne,nHero B11,na rroKa qTo He .nano eMy 6onhiiii1X 3BOJII01.1110HHhiX 

rrpe11Myll.leCTB ( cy,nJI flO He60JihiiiOMY ero apeany), eCJII1 TOJihKO ero B03HI1KHOBeHI1e 

He JIBmreTCJI co6hiTI1eM co seeM He,naBHero ( B reonor11qecKOM CMhiCJie) rrpoiiinoro. 

Bo3MO)!(HO TaK)!(e, qTo 11MeHHO TeTparrJIOI1,llHhiH yposeHh (M. effusum), rro,no6Ho 

MHOrHM .npyr11M TaKCOHaM 3JiaKOB, JIBJIJieTcJI ,nnJI po.na Milium 3BOJII01.1110HHO 

orrTMMaJihHhlM (CTe6611Hc, 1956). Bee )!(e 6onee _BhlCOKMil yposeHh rrnoM,nHoCTI1 y 

M. schmidtianum (HaMBhicumil B po.ne!), oqes11,nHo, rro3BOJIJieT 3TOMY s11,ny 

3aHMMaTh Hal16orree BhiCOKOrOpHhie (,nJIJI 3TOf0 po,na) 11 6orree OTKphlThie 

Mecroo6HTamm. 

O,nHoneTHHH BM.Ll M. vema1e s.l. .nmp$epeH1.111posaH Ha 1.1eJihiH PM rro,nB11,nOB

KapHoreorpa$HqecKI1X pac, 60JihllHfHCTBO 113 KOTOphlX 3BOJ1IOI.I110Hllp0BaJIO Ha 6a3e 

CBOero OCOOOfO OCHOBHOfO qi1CJia XpoMOCOM. flo COBOKYriHOCTll rrp113HaKOB MO)!(HO 

cqHTaTi:., qTo M. vernale s.l. Haxo,ni1TCJI B cocTOJIHI111 611orror11qecKoro rrporpecca: 

Ha 3TO yKa3hiBaiOT rroJIHMopqm3M, .nosoJihHO IIIHpoKaJI 3KorrorHqecKaJI aMnnHry,na 

11 reorpaqmqecKoe pacnpocTpaHeHHe B npe,nerrax sceil o6nacTH ,ll.pesHero 
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Cpe,r.v13eMhH 11 Ja ee npe.nenaM11. YHI1KaJihHoii oco6eHHOCTh!O HBJIJieTcH To, qTo y 

BHYTPI1BI1.LJ.OBhiX TaKCOHOB M. vernale s.l. Ha6niO,naiOTCH HenoJII1IIJIOI1.LJ.Hhie 

OTHOUleHI1Jl, 11 B 3TOM OH JIBJIJieTCJI npaKTI1qeCK11 e,nHHCTBeHHblM 113BeCTHbiM B 

HaCTOJIUJ,ee BpeMJI TaK11M IIpHMepoM cpe,n11 3JiaKOB. 

TeH,neHU11JI K pe,nyKUMM neps11qHOfO OCHOBHOl'O qi1CJia XpOMOCOM 7 B po,ne 

Milium, oqes11,nHo, npoHBI1nacb .nosonhHO paHo. 06 3TOM MO)!(HO cy,ni1Th no 

xapaKTepy apeanos y TI1IIOBoro no,nBI1Aa subsp. vemale (x = 5) 11 y subsp. scab rum 

(x = 4). CospeMeHHhiH apean y Tl1nosoro IIOAB11Aa- Ha116onee o6Ul11pHhiH cpe.n11 

scex o.nHoneTHI1X TaKCOHOB po,na, HO apean y subsp. scabrum- He6oJihlllOH, 11 

HaXOAMTCH oH 6n113 Jana,nHoro npeAena o6UJ,ero apeana Bl1):1a. HanpOT11B, subsp. 

tzvelevii 11MeeT Hai1MeHbiiii1H no nnoUJ,aA11 apean, pacnoJio)l(eHHhiH B KpaiiHeii 

BOCToqHoii qacTI1 o6UJ,ero apeana Bl1)J.a. BnOJIHe BepOHTHO, qTo 6op nsenesa B03HMK 

11 CTa611JII1311pOB3JICJI (KaK f116p11AOfeHHblH TaKCOH) I103):1Hee BCeX OCTaJibHblX 

IIO)J.BI1):\0B (B TOM qi1CJie 11 II03)J.Hee subsp. intermedium C ero ):\OBOJibHO 06Ul11pHbiM 

apeanoM). 

Apean subsp. alexeenkoi cpaBHMTeJibHO HeBeJII1K: 3TOT IIOAB11A, coxpaHHBllll1ii 

3HUeCTpaJibHOe OCHOBHOe qMCJIO XpOMOCOM 7, npHypoqeH K cpeAHeropHOMY IIOHCy 

B 3anaAHonp11Kacnl1iicKoii qacTI1 o6UJ,ero apeana B11Aa, qTo yKa.JbiBaeT Ha peJII1K

TOBhiH xapaKTep T3KCOHa. IlOCKOJlbKY 3TO nepB11qHbiH ):\11IIJIOM)J., TO MO)!(HO ):\OfiYC

TMTb ero aBTOXTOHHOe I1p011CXO)!()J.eHHe. MeCTOM B03HI1KHOBeHI1H MHOfi1X 3JiaKOB B 

IIOCJie):\Hee BpeMH cqi1Ta!OTCH OTHOCI1TeJibHhie BbiCOKOrOpbH (lJ,BeJieB, 1974). 
0,nHOJieTH11KI1, B OTJIMql1e OT MH0fOJieTH11X TaKCOHOB, Hepe):IKO MMe!OT MaJible 

qi1CJia XpOMOCOM. 3TO I1p11B0).1.11T B KOHUe KOHUOB K TOMy, qTo cyUJ,eCTBOBaHI1e MX B. 

reTeporeHHhiX ycnosMJ~x cpe,nhl cTaHOBI1TCH MeHee B03MO)!(HhiM, YTPaq11saeTC.S1 

3KonorMqecKaH fiJiaCTI1qHOCTh, ysen11qHBaeTC.SI CTeneHh cneUHaJIH3a.IJHH. Pa3JIHqHhie 

XpOMOCOMHble a6epp31..\HM, "6e360Jie3HeHHO" IIpOTeKa!OUJ,He B MHOroXpOMOCOMHbiX 

Ha6opax, MeHee 6e3onacHhl npH ManoM qncne xpoMOCOM (HasalllHH, qyKcaHOBa, 

1970). HanponiB, ysenHqeHHe KOJIMqeCTsa reHeTHqecKoro MaTepHana (y M. effusum 

H M. schmidtianum) OTKpbiBaeT nepe):l HHMH IIIHpOKY!O nepcneKTHBY peKoM6HHaUHH 

reHOB, CJIY)!(HT npeAITOCblJIKOH 6oJiblllOH 3BOJI!OUHOHHOH M06HJibHOCTH 3THX 

TaKCOHOB. 

IIporpeccHBHoe pa3BHTHe KaKoro-nH6o TaKcoHa scer.na conpoBO)!():IaeTCH 

3BOJI!OUHOHHOH HHepUHeH, KOTOpaH ITpO.S!BJIJieTC.SI B HeO)J.HOKpaTF:!blX yTpaTax H 

noHsneHH.SIX npH3HaKa (no.n "yTpaToii" no,npa3yMeBaeTC.SI nepexoA npH3HaKa B 

CKpbiTOe COCTO.SIH11e) (KpaCHJIOB, 1977). oJiafOAapH 3TOMY 3BOJI!OUHJI seer ):Ia 

M03aHqHa, a opraHH3Mbl xapaKTepH3Y!OTCH reTepo6aTMHeif: nporpeCCHBHOCTb!O 

OAHHX npH3HaKOB H apxaHqHoCTh!O ApyrHx. IIpoHBJieHHe 3Toro o6UJ,ero npaBHJia 

MO)!(HO Ha6niO,naTb H Ha npHMepe TaKcoHOMHqecKHX KaTeropHii poAa Milium. 

0THOCHTeJibHO npoABHHYTa.H )!(H3HeHHaH <}lopMa y M. vemale subsp. alexeenkoi 

coqeTaeTCH C npHMHTHBHOCTb!O ero KapHOTHIIa ( OCHOBHOe q11CJIO Ha6opa, ypoBeHb 

fiJI011):\HOCTl1, MOp<}lOJIOfMJI XpOMOCOM), HO rip113TOM Ha6JI!0):\3eTCH 11 nporpeCCHBHa.H 

qepTa - OTHOCHTeJibHO He60JibiiiHe pa3Mepbl XpOMOCOM. 
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l1TaK, B rrpe.nenax OlJeHh He6onhilloro po.na Milium BhDIBJJHIOTCH pa3Hoo6-
pa3Hhre HanpaBneHI1H 11 cnoco6hr 3BOJ1l0l(1111. Cpe.n11 HI1X - Ha116onee xapaKTepHhiH 
MH 3JJaKoB rryTh IIOJ111IIJ1011.[(113al(l111 ( aYTO- 11 aMrp11IIJJOI1.[(11H). KpoMe Toro, 3,[(ech 
I1pOCJ1e)!<I1BaeTCH rryTh, MeHee pacrrpoCTpaHeHHhlH y 3J1aKOB B l(eJJOM, HO, BCe )!(e, 
CBoi1cTBeHHhri1 .nByM 6mnKopo.ncTBeHHhiM Tp116aM Aveneae 11 Poeae - rryTh 
rrpeo6pa30BaHI1H OCHOBHOfO lJI1CJ1a XpOMOCOM (x). 

Po)J.hl ZINGERIA P. Smirn. u COLPODIUM Trin. 

1. Po(} Zingeria (Aveneae): nep6oe nauMeHbtuee 

'IUCJlO XpOMOCOM 2n = 4 y 3JWK06 

He6onhll10H, KaK 11 Milium, po.n Zingeria HaClJI1ThiBaeT 5 BI1.L(OB o.nHoneTHI1KOB-
3rpeMepoB. Po.n Zingeria rp11noreHemqecKI1 6ni130K K po.ny Milium, a HeKOTOphre 
ero Bl1,[(hl BHeillHe OlJeHh HaiTOMI1HaiOT M. vemale.l13 BI1,[(0B l(I1Hrep1111 Ha!160J1hll111H 
11HTepec B l(I1TOreHeTI1lJeCKOM OTHOilleHI111 rrpe.ncTaBnHeT Z. biebersteiniana (Claus) 
P. Smim., xapaKTep113YIOll(I1HCH Hai1MeHhll111M '111CJJOM xpoMOCOM 2n = 4 (11 OCHOB
HhiM lJI1CJ10M X = 2). 

Ha11MeHhillee (M11HI1MaJJhHoe) ocHOBHoe '111cno xpoMOCOM (the minimal base 
number) x = 2 y 3JJaKoB 6hmo BhiHBneHo J111111h B cepe.[(11He 1970-x rr. y .nByx po.noB 
113 pa3J111'1HhiX, XOTH 11 6ni13KI1X rp11noreHeTI1lJeCKI1, Tp116- Aveneae (Zingeria) 11 

Poeae (Colpodium). 
B 197 4 r. CTan 113BeCTeH rrepBhiH rrpe.ncTaBI1Tenh ceMeHCTBa Poaceae c 

Hai1MeHhll111M .[(11I1JJOI1.[(HhiM '111CJ10M xpoMOCOM 2n = 4 - Zingeria biebersteiniana 
(IJ,BeneB, )l{yKoBa, 1974). CrrycTH Tp11 ro.na A.II. CoKonoBcKaH 11 H. C. IIpo6aToBa 
(1977) orry6JJI1KOBaJ111 ,[(aHHbie C TaKI1M )!(e lJI1CJ10M XpOMOCOM, BhiHBJleHHhlM y 
BToporo Bl1.[(a 3J1aKoB- Colpodium versicolor (Stev.) Schmahl. no c6opaM 
H.C. IIpo6amBoi11975 r. B 3aKaBKa3he (HaropHhiH Kapa6ax). 

3TI1M11 Bl1,[(aMI1, BMecTe c .[(BYMH rrpe.ncTaBI1TenHMI1 ceMei1cTBa Asteraceae -
ceBepoaMep11KaHCKI1M Haplopappus gracilis (Nutt.) A. Gray 11 aBcTpanl1i1CKI1M 
Brachycome 1ineariloba (DC.) Druce (HhiHe 4-xpoMOCOMHoe pacTeH11e rrp113HafucH 
oco6hrM BI1.L(OM 113 3Toro l(HKna- B. dichromosomatica), 11C4eprrhlBaiOTCH 
4-XpOMOCOMHhie Bl1,[(hl l(BeTKOBhiX paCTeHHH. 

HecKOJihKO IT03)!(e 6hml1 BhrnBJJeHhi (CoKOJJOBCKM, IIpo6aToBa, 1979) .[(Ba '111CJra 
xpoMocoM: 2n = 4 11 8 B norrynHl(I1HX .npyroro Bl1,[(a l(I1Hrep1111 Z. trichopoda (Boiss.) 
P. Smim. B lO)!(HOM 3aKaBKa3he (ApMeH11H). 

Zingeria biebersteiniana- 3H,[(eMI1'1Hhii1 Bl1.[( rpnophr Pocc1111, pacrrpoCTpa
HeHHhlH rrpeHMyll(eCTBeHHO B HH)!(HeM IIoBOJDKhe (yKa3hiBaeTCH TaK)!(e )..(IIH 
IIpe.nKaBKa3u), .npeBHecpe.nH3eMHOMopcKHi1 O.[(HOJieTHI1K-3rpeMep. BCTpeqaeTcH 
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Ha nyrax H pa3JlHY.HOrO THIIa 3p03HOHHhiX MeCT006HTaHH.!IX B CTeiiHOH30He . .ll:sa 

.L\pymx BH.[(a po.[(a Zirrgeria- TeTpa- 11 reKcarrJIOH.L\hi c 2n = 8 11 12. XpoMOCOMHhre 

lfHCJia .[\Jl.!l BH.[\OB po.[(a Zingeria aHaJIH3HpyiDTC.!I y H.H. IJ,senesa 11 rr.r. )KyKOBOH 

(1974). 

Llucno xpoMocoM 2n = 4 y uuurepHH .6u6epunei1Ha 6hiJIO rro,nTsep)l<,D,eHo 

C. H. CopoKHHhiM ( 1991). Bonpoc o6 oxpaHe :JTom yHHKaJihHOm su.na 6hiJI noCTaB

JieH r.E. Ca¢oHOBhlM (1975, 1988), cnetuiaJihHO H3yY.aBIIIHM .L\HHaMHKY ero 

IIOIIYJilll..\HH. 

11HTepeCHO OTMeTHTh, Y.TO IIOY.TH BCe HeMHOrOY.HCJieHHhie 8-xpOMOCOMHhie 

BH.[\hl 3JiaKOB l!BJllllOTC.!! .[(peBHecpe_n!!3eMHOMOpCKHMH 3¢eMepaMH. 

2. Poo Co/podium (Poeae): u BHOBb 2n = 4 

Colpodium versicolor (Stev.) Schmalh. - KaBKa3cKo-rrepe.[(Hea3IIaTCKHH 

MHOroJieTHHH BhiCOKOrOpHhiH BilL\, 06HTalOI.QIIH Ha Il)')KaHKaX, KaMeHIICThiX CKJIOHaX 

II ranelfHHKax. 3To O.L\HH Il3 HeMHOmlfHCJieHHhrx (4 BII,na) npe.L\CTaBIITeneil p9.na 

Colpodium Trin. s ero Y3KOM noHHMaHHH (HCKIIID'-lall npe)f(.[(e BXO.L\HBIIIHe s Hero 

pO.L\hi Paracolpodium, Hyalopoa H Catabrosella) . .ll:sa .npyriix Bli.L\a po.na Col podium 

(= Keniochloa Meld.)- TeTparrnoH.ll,hi (4x), c 2n = 8 (Hedberg, 1952; Melderis, 

1956). C. violaceum (Boiss.) Grise b., pacrrpoCTpaHeHHhiH s ropax Ilepe.[(Heii A3HH, 

eme He H3yY.eH B KapiiOJlOrii'-leCKOM OTHOIIIeHHH. 

C. versicolor- e.[(IIHCTBeHHOe H3BeCTHOe BhiCOKOropHOe MHOffiJleTHee paCTeHHe. 

C HaiiMeHhiiiiiM '-IHCJIOM XpOMOCOM 2n = 4. I103,nHee 3TO Y.IICJIO 6hiJIO IlO.[\TBep)f(.[(eHO 

s Hccne.[loBaHHHX M. T. ,n:asnHaHH,n3e ( 1985) Ha qeThrpex o6pa3uax Il3 fpy3IIII, r.[(e 

B O.L\HOM cnyqae y BH.L\a 6hiJIH OTMelfeHhi B-xpoMOCOMhi (2rr = 4+ I B). 

3. CpasuuTeJihHaH xapaKTepucntKa KapuoTunoB 

y 4-XpOMOCOMHhiX 3JiaKOB 

Ilepshre cse.[(eHHll o Kaprwnme Z. biebersteiniana 6hrJIH rroiiylfeHhi 

H.H. IJ,seneBhiM H rr.r. )KyKOBOH ( 1974) npH HCCJie.[\OBaHIIH MHKpOTOMHh!X 

rrpenapaTOB. l13yY.eHue xpoMOCOM Z. biebersteiniana MeTO.L\OM LIH¢¢epeHuHaJihHOii 

OKpacKH 6hiJIO npose.[leHo B.I1. CeMeHOBhiM 11 E.B. CeMeHosoil ( 1975), a Bennett 

et al. ( 1986) IICCJle.[\OBaJIH KapHOTIIIl 1.\IIHrepHH bH6epiiiTeHHa C HCIIOJih30BaHIIeM 

3JieKrpOHHOH MI1KpOCKOIIHl1. Y C. versicolor, HaCKOJlhKO HaM H3BeCTHO, MOp¢onOrll.!l 

xpoMocoM He H3YLiaJrach. Hu)f(e npe,ncTaBJI.HeM pe3yJihTaThi cpasHHTeJlhHoro 

H3yY.eHH51 MopcponorHH xpoMOCOM y Colpodium versicolor 11 Zingeria bieberstei

mana. 
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Colpodium versicolor (Stev.) Schmalh. 

IJpOllCX0)1()l,eHI1e 11CCJle)l,OBaHHOro MaTepllana: 

N~ 4136: A3ep6aM)l,)l(aH, HaropHbiM Kapa6ax, oKpecTHOCTll cen. Jlbrcorop, 

ropHblll MaCCllB Typw-Cy, BblC. 2100 M Ha)l yp. M., KaMeHllCTblH CKJIOH, 

21.VIII.1975, H.C. Tipo6aToBa. 

2n = 4 (x = 2). B Kap11onme BH)l,a MMeeTC51 O)J,Ha ( 1-51) napa KpynHbiX 

cy6MeTal.(eHTpH'IeCKI1X CllYTHJ1l.!HbiX XpOMOCOM (f% = 40), cnyTHllK - OKpymoif 

<PopMbi H. TaKoli )l(e umpHHhi, KaK 11 xpoMocoMa. 2-51 napa rrpeACTasneHa 

MeTal.(eHTpWieCKIIMI1 XpOMOCOMaMII (f% = 46) 6e3 BTOpii'lHbiX pacqJieHeHIIH. 

<I>opMyna KapiiOTIIrra y BII)J,a: 1 sm (1 sat) + 1 m (piic. 4, a). 

Puc 4. 1Vkra<jJa'3HbJC llJJaCTHHKH 'l!laKoB <n rpw6 Poeae (a) 11 A1'C/1eae (6-r): a Co/podium 
\'ersicolor, N 4136 (2n = 4): 6 Lingeria hiehers!c•inia11a, N 3997 (2n = 4 ); B HoiCII> li/117111/S, N 35R I 
(2n = 14); I'· Trisetum sibiricwn, N 4285 (2n = 14) 
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Zingeria biebersteiniana (Claus) P. Smim. 

IIpo11CXO)!(LJ,eHHe 11CCJieLJ,oBaHHoro MaTepHaJia: 

N2 3997: AcTpaxaHCKM o6JI., oKpecTHOCTI1 noc. qepHbiM 5Ip, 10.VII.l972, 

r. E. Ca<jJOHOB. 

IIepsoe KpaTKoe ormcaHI1e Kap110TI1na y UHHrep1:111 E116eprrnei1Ha 6bJJio 

BblrJOJIHeHO Il.f. )J{yKOBOM (lJ,BeJieB, )J{yKOBa, l974).l1ccJieLJ,OBaHI1e noKa3aJIO, '-ITO 

y :noro BHLJ,a - LJ,Be napbr MeTaueHTp114eCKI1X xpoMOCOM. Mbr nposeJII1 Hawe 

11CCJieLJ,OBaHHe KapHOTHna (Ha MaTepHaJie TOro )!(e npOHCXO)!()l,eHmi: CeMeHa 6biJil:l 

mo6e3HO nepeAaHbi HaM H.H. I.l,seJieBhiM). 

2n = 4 (x = 2 ). B Kap110TI1ne BH)l,a- TOJihKO MenueHTpH4eCKHe xpoMOCOMhr: 

1-H napa npeLJ,cTaBJieHa HeCKOJibKO 6oJiee KpynHhiMH xpoMocoMaMH (F% = 47) co 

BTOpH4HOM nepeD!)!(KOM, pacnOJIO)!(eHHOM 6JIH)!(e K o6JiaCTI1 UeHTpOMepbl, 4eM K 

L(I1CTaJibHOMY yqaCTKY XpOMOCOMbl. 2-H napa MeTaiJ:eHTp114eCKI1X XpOMOCOM - 6oJiee 

paBHOITJie4a.H (F% = 49) 11 He HMeeT BTOp114HhiX pacqJieHeHHM. XpoMOCOMhi 

KPYITHhre. <l>opMyna KapHOTHITa y :noro BH.n.a: 2 m (1 sat) (p1:1c. 4, 6). 

Harrm .n.aHHhre ITO Mop<jJonor111:1 xpoMocoMHOro Ha6opa :noro BHLJ,a cosiTaLJ,aiOT 

c p11CyHKOM MeTa<jJa3HOM ITJiaCTl:IHKl:l y H.H. I.l,senesa l:l rr.r. )J{yKOBOM (1974). 

KaK BI1L(l:IM, 04eHb CITeUHaJIH3HpOBaHHbiM IT04Tl:l BO BCeX OTHOIIIeHHHX 

.n.pesHecpeAH3eMHOMopcKI1i1 o.n.HoneTHI1K-3<jJeMep Z. biebersteiniana HMeeT KpyiT

Hbre MeTaUeHTpH4eCKl:le XpOMOCOMbl, l:l 3TO ITpl:l CaMOM ITpOL!,BI1HyTOM KapHOTI1ITe 

CeMeMCTBa 3JiaKOB C Hai1MeHbllll:IM 'll:ICJIOM XpOMOCOM 2n = 4 np11 X = 2. 

l1TaK, o6a 4-XpOMOCOMHbiX Bl:ILJ,a xapaKTep113YlOTC.ll )l,OBOJibHO KpyiTHbiM11, 

npeHMylll,eCTBeHHO MeTaUeHTpHqeCKl:IMI1 XpOMOCOMaMH (HeCKOJlbKO 6onee 

KpynHhiMH y Z. biebersteiniana, qeM y C. versicolor). 06e naphr xpoMocoM y C. ver

sicolor 6onee HepaBHOITJieqHe, qeM y Z. biebersteiniana. B uenoM KapHOTI1IThi 

Z. biebersteiniana 11 C. versicolor cneLJ,yeT np113HaTb .n.osonhHO cxo.n.HhiMI1: pa3JII1Yl:l.ll 

Me)!(LJ,y Hl1Ml1 3aKJIIOqaiOTC5! rJiaBHblM o6pa30M B OTHOCI1TeJibHOM BeJII1qi1He 

xpoMOCOM 11 noKaJII13aUHH BTOpH4HOM nepeTH)!(Kl1 y 1-ii ITapbr xpoMOCOM. KapHOTI1n 

C. versicolor HeCKOJihKO 6onee acHMMeTpHqHbiM. 

Ecn11 cyAI1Th no qHcJiy xpoMOCOM, TO 3Tl1 BJ1Ahi - Ha116onee ITPO.ll.Bl1HYThre B 

Kapi10JIOfl1qecKOM OTHOIIIeHI111 TaKCOHbl CeMeMCTBa 3JiaKOB, O)l,HaKO MOp<jJOJIOfl1.ll 

XpOMOCOM y Hl1X OTHOCI1TeJibHO npi1Ml1Tl1BHa, qTO HBAAe""fC.ll Bblpa)!(eHI1eM ITp11HU11Ila 

reTepo6aTMI1l1 (HepaBHOMepHOCTI1 TeMITOB 3BOJIIOUI111 pa3JIJ1qHbiX npi13HaKOB). 

)J;anbHeiiiiiee 11ccne.n.osaH11e KapHOTI1nos C. versicolor 11 Z. biebersteiniana B 

apeane Bl1LJ,OB MO)!(eT BbiHBl:ITb XpOMOCOMHblM nOJII1MOp<jJI13M; He l1CKJII04eHO 

cymecTBOBaHI1e pa3J111qHbiX U11TOLJ,eMOB, pa3JII14aiOII1,11XC5! no CTpOeHI1lO Kap110-

TI11IOB (Hallp11Mep, OTCYTCTBI1eM CITyTHI1KOB) 11 ITO reorpa<jJIIqecKOMY paciTpOCTpa

HeHI1lO, noLJ,o6Ho To My, KaK :no 6hrJio ycTaHOBJieHo B AscTpaJII111 y 4-xpoMOCOMHhJX 

paCTeHHM, OTHOCHIII,HXCH K UHKny Brachycome lineariloba (Watanabe et al., 1975). 
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0P-IaCTI1 IIOL\TBep)!()..(eHHeM :noro MO)!(eT CJIY)!(I1Th o6Hapy)!(eHue y C. versicolor 

B-xpoMocoM (.[l,asnuaHI1)..13e, 1985). 
OcHOBHOe 'fi1CJIO xpoMocoM x = 2 cBH)..(eTeJibCTByeT o Hau6oJihllleii rrpo)..IBI1-

HyTocTI1 pO)..(OB Zingeria 11 Colpodium B Kapuonoru'feCKOM OTHOllleHHH cpe)..IH 

3JiaKOB (lJ.BeJieB, )KyKOBa, 1974). 0)..1HaKO MOp<lJOilOfl151 XpOMOCOM y 113ycieHHbiX 

HaMil TaKCOHOB 11MeeT llp11MI1TI1BHbie 'fepTbi: CI1MMeTp11'fHOe CTpOeHHe XpOMOCOM, 

11x KpyrrHhie pa3Mephi, He3Ha'fi1TeJihHbie pa3JJH'fl1H B pa3Mepax rrepso/1 11 BTopoi1 

nap xpoMoCOM, He6oJihllloe KOJII1'feCTBO crryTHH'fHhiX xpoMocoM. Bee :no MHOrHMH 

aBTOpaMI1 paCCMaTp11BaeTC51 KaK IIp113HaKH OTHOCHTeJlbHOM IIp11M11TI1BHOCTI1 

Kapuonma. C )..(pyroii CTopoHhi, ca!'v!O HaiiH'fHe cnyTHI1KOB 11 mo6biX L\pyrHx 

pacqneHeHHii xpoMoCOM yKaJbiBaeT Ha cneiiHaJII13aiimo KapuOTHna: xpoMocOMhi, 

11MeiOIIII1e CTIYTHI1KI1 11JII1 BTOp11'fHbie nepeT5I)!(KI1, llOTeHIII1aJibHO 6onee 110)..(Bep

)!(eHhl nepeCTpOMKaM. 0)..(HaKO B03HI1KHOBeHue pa3Jll1'fHhiX peKOM611Hal!I1M B 

Kap110TI1lle rrp11 MaJIOM 'fi1CJle XpOMOCOM MeHee sep05ITHO, 'feM 11p11 60JiblllOM 

(HasalllHH, qyKcanosa, 1970). Manoe 'fHCJIO xpoMocoM npHBO)..(HT K TOMy, 'fTO 

cyiiieCTBOBaHue su)..(a B pa3noo6pa3HhiX ycJIOBHHX cpe)..(hi CTaHOBHTCH MeHee 

B03MO)!(HhiM, yTpaqusaeTC51 3KonoruqecKa51 nnacTHL!HOCTh 11 ycunusaeTCH 

1130II5III1151. Pe)..(yKII1151 ocHOBHoro (6a3osoro) 'Iucna xpoMocoM y 3JlaKoB rrpHBO)..IHT 

Ko see 6oJihllleii o6IIIeii crreuua.Jm3aiiH11 (IJ.seJieB, )KyKosa, 1974). B To )!(e speM51 

HeKOTOpbie aBTOpbl (CKBOpiiOB, 1974; I1 )..(p.) rrpu)..(aiOT Ba)!(HOe 3BOJllOlli10HHOe 

3HaL!eHI1e yMeHbllleHI1lO KOJlUL!eCTBa XpOMOCOM y pacTeHUM. 

Pot( ZINGERIOPSIS Probat. 
U ero MeCTO B CUCTeMe CeMeHCTBa 3JiaKOB 

Cxo)..(CTBO Kap11oTurros y C. versicolor 11 Z. biebersteiniana HaM npe)..lcTaBJrneToJ. 

He TOJihKO CJie)..ICTBHeM rrapaJIJieJli13Ma B 3B0Jll0lll111 )..(BYX KpyiiHb!X Tp116 3JiaKOB, 

HO TaK)!(e CBI1)..(eTeJlbCTBOM HX OTHOCI1TeJJbHO 6JII13KOrO pO)..(CTBa. 3TO 110)..(TBep)!()..laeT 

Bhi)..IeJieHHhiM HaMI1 (Ilpo6aTOsa, 1977) pOLl Zingeriopsis Probat., OTHeCeHHhiM K 

TpH6e Poeae. 

E)..IHHCTBeHHhiii Bl1)..( ero Z. verticillata (Boiss.) Probat. 113 Manoii A3uu B 

OTHOllleHI111 Mop<!Jononm KOJIOCKa 3aHUMaeT IIOJIO)!(eHUe, 6JIJ13KOe K po)..(y Col po

dium, Ha OCHOBaH!111 qero pOL\ rrp11L111CJI51eTC51 HaMil K Tp116e Poeae. 0)..(HaKO ITO 

06IIIeMy ra6uTycy 11 )!(!13HeHHOM <!JopMe O)..(HOJieTHI1Ka-3<lJeMepa OH BeCbMa CXO)..IeH 

c BH)..(aMI1 p. Zingeria (Z. trichopoda). ITo p5I)..(Y rrpH3HaKoB ( CIIHrraiOIIIHec51 c 

3epHOBKaMI1 IIBeTJ(OBbie 'felllyl1, HaJI!1LII1e 6eCI1JlO)..(HbiX BeTOL!eK B H11)!(HI1X MY'fOBKaX 

couseTHH 11 L\p.) poLl Zingeriopsis HBJlHeTc51 eiiie 6onee crreuuanH3HposaHHhiM. 

8 6Horeorpa¢H'feCKOM OTHOl!IeHH11 3TI1 pOL\hi TaK)!(e 6JIH3KI1: Z. verticillata pacnpo

crpaHeH B npe)..leJiax apeaJIOB Colpodium versicolor 11 HeKoTOpbiX BI1L\OB po)..la 

Zingeria (IJ.seJieB, 1976). BnonHe sepoHTHO, YTO y Z. verticillata 6y)..leT TaK)!(e 

133 



yCTaHOBJieHO OCHOBHOe 'li1CJIO XpOMOCOM X = 2. 0TKpblTJ1eM po)l,a Zingeriopsis 

nO)l,TBep)!()l,aeTCH O'leHb crra6aH OTrpaHH'leHHOCTb Apyr OT )l.pyra )l,BYX Tp116 -

Aveneae 11 Poeae. 

Po)]. HOLCUS L. 

B He6orrhll!OM po)l,e Holcus, 6rr!13KOM K poAy Milium, O)l.HorreTH!1e Bl1)l,bi c 

OCTI1CTbiMI1 HI1)!(HI1M11 ~BeTKOBbiMI1 'lelllyHMI1 o6be)l,!1HHIOTCH B ceK~I1IO Paraholcus 

Tzvel. y O)l,HOro 113 BH)l,OB ee, H. gayanus Boiss, 6biJIO BblHBJieHO 'li1CJIO xpoMOCOM 

2n = 8 (Litardiere, 1949; Fernandes, 1950), 11 cy~ecTBOBarro npe)l,nOJIO)!(eHI1e 

(l.J,BeJieB, 1970a), 'ITO OCHOBHOe 'li1CJIO X= 4 xapaKTep113yeT BCe Bl1)l,bl :HOM CeK~I111, 

B OTJII1'l11e OT MHOrDJieTH11X Bl1)l,OB C X = 7. 0)l,HaKO OHO He nO)l,TBep)l.11JIOCb y)!(e np11 

11ccrre)J,oBaHI111 Tl1noBoro Bl1)l,a ceK~I111 Paraholcus - cpe)l.l13eMHOMopcKoro 

H. annuus Salzm. ex C.A. Mey. 113 3aKaBKa3hH (paiioH Tarrbillla), me HaMI1 6hmo 

BbillBJieHo 'li1CJIO xpoMOCOM 2n = 14 (CoKorroBCKaH, ITpo6aTOBa, 1976). Men<Pa3HM 

nrraCTI1HKa H. annuus npe)l,cTaBJieHa Ha p11c. 4, B. ITpo11cxo)!()J,eHI1e 11Ccrre)J,oBaHHOro 

o6pa3IIa N~ 3581: A3ep6aii)l,)!(aHcKaH CCP, 20 KM K mry OT r. JleHKopaHb, cyxo

)l,OJibHhiii rryr, cpe)l.l1 KYCTapH11KOB, 4.Vl.1972, H. C. ITpo6aTOBa. ITp113Ha'li1TeJibHOii 

6JII130CTI1 O)l,HOJieTHI1X Bl1)l,OB po)l.a Holcus )l.pyr K )l.pyry TPYAHO 6hmo O)!(l1)l,aTh, 

'lTo6hl H. gayanus 11 H. annuus 11MeJII1 pa3Hbie ocHOBHbie 'll1crra xpoMocoM; O)l,HaKo 

11 )l,JIH 6HI13KOro Bl1)l,a 113 llopTyraJII111 H. setiglumis Boiss. et Reut., TaK)!(e O)l,HO

neTHI1Ka, 6blJIO ycTaHOBneHo 2n = 14 (Queiros, 1973). 

3aCJI~I1BaeT BHI1MaHHH pe)l,KJ1M CJiy'laH pa3Hb!X OCHOBHbiX 'li1CeJI XpOMOCOM 

y 6JII13KOpO,ll,CTBeHHblX BI1)J,OB 3JiaKOB: O'leB11)J,HO, pe)l.yK~11H OCHOBHOro 'li1CJia 

xpoMocoM Ha6niO)l,aeTCH JII1lllb y H. gayanus, a H. annuus B 3TOM OTHOllleHI111 

6onee 6JII130K K MHOrGJieTHI1M Bl1)l,aM pO,ll,a (11 K aHIIeCTpallbHOMy )l,JIH po)l.a Tl1ny!); 

cpe)l,l1 O)l,HoneTHI1KOB )!(e ( ceKIII1H Paraholcus) OH HBnHeTcH 6onee np11M11TI1BHbiM 

'lJieHOM no cpaBHeHI1IO c H. gayanus. l1 CHoBa 3)l,ecb MO)!(HO npoBeCTI1 naparrnenb 

c O)l,HOJieTH11MI1 TaKcoHaMI1 Milium vemale s.l., r)l.e Ha116onee np11M11TI1BHbiH 14-

xpoMOCOMHbiH IIO)J,BI1)l, subsp. alexeenkoi coxpaHI1JICH B 3ana)l,HOIIp11KaCn11HCKOH 

'laCTI1 o6~ero apeana Bl1)l.a, a 6onee npo)l,BI1HYThiH 8-xpoMoCOMHhiii subsp. 

scabrum, TaK )i(e KaK 11 H. gayanus, pacnpocTpaHeH B ITp11aTJiaHTI1'lecKoi1 EBporre. 

TaKI1M o6pa30M, B rrpe)l.enax ceKII1111 Paraholcus BbillBJieHbi )J,Ba ocHOBHbiX 

•mcna xpOMOCOM- 4 11 7. 3BOJ1IOIII1H Kap11oT11na B po)l.e Holcus, IIO)l.06Ho poAy 

Milium, O'leBJ1)J,HO, ll!Jla KaK no nyTI1 pe)l.yK~I111 OCHOBHOrO 'li1CJ1a XpOMOCOM (OT 7 

)],0 4) y 0)l,HOJieTHI1X BI1)J,OB, TaK 11 IIyTeM 110J111IIJI011)],113alli1H (rrp11 X = 7) 11 

o6pa30BaHHH aHeynH011)l,HbiX cep11i1 y MHOn:meTHI1X BH)J,OB, 1Ip11MepOM 'lero CJI~11T 

H. mollis L. c 2n = 28, 35, 42, 49 (XpoMocoMHbie 'li1CJia ... , 1969). 

134 



Pot( TRISETUM Pers. 

I. 0 KapuomaKCOHOMU'lecKoit cumyal{UU « ceKI{UU Trisetum 

PeY.h noii)l.eT 3)l,ecb o THnosoi1 ceKUHH po)l.a T risetum, r)l,e TaK)Ke Ha6mo)l.atOTC51 

H l10JIHnJIOI1)l,H3aUH51, H rrpeo6pa30BaHHe OCHOBHOfO 'J.MCJia XpOMOCOM X. 

14-xpoMocOMHhiH T. sibiricum Rupr. H 28-xpoMoCOMHhiH KaBKa3cKo-rrepe)l,

Hea3MaTCKMil T. turcicum Chrtek rrprma)l,Jie)KaT K O)l.HOH rpynrre 6JIM3Kopo)l,

cTseHHhiX BM)l,OB, 6oraTo npe,L{CTaBJieHHhiX B A3MM, HO OTCYTCTBYIOIUMX B 3ana,L{Hoil 

Espone (IJ,seJieB, 19706). OTT. flavescens (L.) Beauv. H )l.pyrHx BM,L{OB JTOro 

pO)l,CTBa T. sibiricum H T. turcicum JiefKO OTJIH'J.aiOTC51 fOJihlM HJlH nO'l.Tll fOJlblM 

KaJJJJYCOM HH)KHHX UBeTKOBblX 'J.elllyll. 

T. aggr. sibiricum - O,L{HH H3 caMhiX pacnpocTpaHeHHhiX rrpe,L{cTasrrTeneil 

Trrnosoil ceKUHH Trisetum. Omrr'l.HTeJJbHoil oco6eHHOCThiO scex no,L{BH,L{OB T. sibiri

cum s.J., B nOHHMaHHll H.H. I.l,seJJeBa (1976), KOTOpbie Mbi npe,L{nO'l.HTaeM 

npHHHMaTb B Ka'l.eCTBe caMOCT051TeJlhHblX Bll,L{OB, 51BJ151eTC51 TO, 'J.TO Kannyc Hll)I(HllX 

UBeTKOBbiX 'l.eruyil y HHX fOJlbillllJlll C HeMHOfHMH O'l.eHh KOpOTKHMll BOJlOCKaMH. 

T. aggr. sibiri cum BCTpeY.aeTC51 Ha nyrax, oKparrHax 6onoT, cpe.LlH KycTapHHKOB, B 

pa3pe)KeHHhiX necax, Ha neCHhiX nonHHax, ,L{O sepxHero ropHoro no51ca. Pacnpo

CTpaHeH B esponeilcKoil Y.aCTH 6hrswero CCCP, s 3ana,L{Hoilrr BocTO'l.HOH Crr6rrprr, 

so scex pailoHax )J,ani>Hero BocToKa, B cpe,L{Heil Espone, MoHronrrrr, cesepHOM 

KrrTae rr 5InoHrrrr, a TaK)Ke Ha AnHcKe. 

B npownoM T. sibiricum s.l. rr T. flavescens s.l. MHOrHMH 6oTaHHKaMrr He 

pa3Jlll'J.aJJHCh (Po)KeBHU, 1922), a npHHHMaJJHCb 3a O,L{HH Bll,L{- T. flavescens, BBH)l,y 

He3Ha'J.HTeJlhHbiX, KaK TOr,L{a Ka3aJJOCb, pa3Jlll'J.llll Me)K,L{y HHMH no MOp~OJlOfllll 

KOJlOCKa. 3aTeM, B TOM 'J.llCJle ll C nOMOIUblO KapHOJlOfH'J.eCKHX HCCJle,L{OBaHHll, 6i.rno 

no,L{TBep)K,L{eHo pa3,L{eneHrre BH)l,OB T. sibiricum rr T. flavescens, TaK KaK y nepsoro 

BH,L{a 6b1Jl0 ycTaHOBJleHO 'J.llCJlO XpOMOCOM 2n = 14, a y BTOporo- 2n = 24. 3TO 

pa3,L{eJJeHrre no,L{TBep)K,L{anocb rr rrx o6oco6neHHhiMH apeanaMrr (Chrtek, 1973 ). 

Y)Ke H.IT. As.L{ynos ( 1931) paccMaTprrsan Y.Hcno xpoMocoM 2n = 24 y 

T. flavescens KaK npOH3BO,L{HOe TeTpanJJOH,L{HOll ~OpMbi C 28 XpOMOCOMaMH, 

noHsrrsweec51 scne)l.CTBHe yTpaThi ,L{Byx nap xpoMocoM. OH C'l.HTan, 'ITO ,L{OJJ)I(Ha 

6b!Tb HaM,L{eHa TaK)Ke ,L{HnJlOll,L{Ha51 ~OpMa, XOT51 ll BbiCKa3aJl COMHeHHe B 

B03MO)KHOCTH ee 06Hapy)KeHH51, TaK KaK 'J.llCJla XpOMOCOM, KpaTHhie 6, y 3JlaKOB 

BCTpeY.alOTC51 pe,L{KO. 

T. parvispicu1atum OTHOCHTC51 K Kpyry po,L{CTBa T. flavescens; OH 6hiJJ Bhi)l,eJJeH 

H.H. IJ,seneBh!M ( 19706, 1971) H3 T. flavescens B Ka'l.eCTBe no,L{BM,L{a T. flavescens 

subsp. parvispiculatum Tzvel. c oY.eHb MeJJKHMH KonocKaMH rr HH)KHHMH 

useTKOBhiMM qeruyHMH. ITpe,L{nOJIO)KeHMe H.H. I.l,seJiesa ( 1976) o sepOHTHOM 

)l,HnJIOH)l,HOM ypOBHe y MeJlKOKOJIOCKOBOJ'O TaKCOHa fiO,L{TBep)l,HJIOCb, O,L{HaKO 

A.IT. CoKOJJOBcKaH H H.C. ITpo6aTosa ( 1975) yCTaHOBMJJH y JToro BH)l,a He 2n = 
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14, KaK mi<HLUl.Jl H. H. I.l,senes, a Hal1MeHblllee AJIH po;J;a Trisetum Al1IillOl1AHOe 'll1CJIO 
XpOMOCOM 2n = 12. f103JJ;Hee OHO 6b!J10 HaMil CHOBa nOJJ;TBep)!()..\eHO (f1po6arosa, 
CoKonoscKaH, 1978a). TaKCOHY 6hlJI npll;J;aH 6onee BhiCOKllH- Bl1AOBOH paHr. 

ManmBsecTHhiH Bl1A T. parvispicu1atum (Tzvel.) Probat. (T. flavescens subsp. 
parvispicu1atum Tzvel.) xapaKTeprnyeTCji cneAYIO!l\llMH Mop<j)onomqecKHMH 
npH3HaKaMH. KonoCKH 3,5-5 MM An. HmKHHe u,seTKOBbie Y.elllyH (np11 HH)!(HeM 
u,seTKe KOJIOCKa) 3,0-4,5 MM wr. Kannyc Hll)!(HHX u,seTKOBhiX 'lewyli c MHoro-
4l1CJieHHhiMl1 BOJ10CKaMH CBbiWe 0,2 MM ,Ll,Jl. 8cTpeqaeTC5! Ha neCHb!X nOJI5!HaX, 
cpeAll KYCTapHI1KOB, Ha ny)!(aHKax H rane'lHl1Kax, AO cpe;J;Hero ropHoro noHca. 
PacnpocTpaHeH Ha KasKa3e H s Cpe;J;Heli A3l1l1 (KoneTJJ;ar), a TaK)!(e s cesepHOM 
l1paHe. 

8 palioHax cosMeCTHOro npmnpacTamrn T. parvispiculatum c 6nl13Kl1M BMOM 
T. flavescens nepBbiH no cpasHeHlliO c T. flavescens HBJJj!eTCH paBHHHHOH H 
Hl13KoropHoli pacoli. TerpanJIOllA T. flavescens xapaKTepH3yerc5!3Ha'lHTenhHO 6onee 
wHpOKHM pacnpocTpaHeHHeM B cpasHeHHll c T. parvispiculatum, H ero, no
BllAHMoMy, BITOJ1He MO)!(HO C'lHTaTb npOl13BOJ];HblM OT aHu,ecrpaJJbHOH t~;HnJ10l1t!;HOH 
pacbl, cospeMeHHhlM noTOMKOM KOTopoli HhiHe j!BJljieTCji T. parvispiculatum. 

I1ot~;aBJ1HIOill.ee 6onhllll1HCTBO Bllt~;OB pot~;a Trisetum (n 6JJH3Kl1H K HeMy pot~ 
Koe1eria Pers.) l!MeiOT Y.llcna xpoMocoM, KpaTHble 7, TaK Y.TO 3TO OCHOBHOe 'll1CJIO 
(x) MO)!(eT C'll!TaTbCH 3t~;eCh HCXOt(HblM. 0TC!Ot~;a, X = 6 y T. parvispicuJatum, KaK 
Mhl npet~;nonaranll ( CoKonoscKaH, I1po6aTosa, 1975), Momo B03Hl1KHYTh 
BCJlet~;CTBHe yMeHbllleHH5! nepBll'lHOro t~;llnJ10l1t!;HOro Ha6opa 2n = 14 Ha Ot~;Hy napy 
xpOMOCOM. 

TaKHM o6pa30M, y)!(e B npet~;enax ot~;Holi- Tllnosoli ceKU,Hll Trisetum npocne
)!(l1BaiOTCH t~;Ba HanpaBJ1eHl1H 3BOJ110ll,Hl1, CBH3aHHhie C pa3J1H'll1HMH no OCHOBHblM 
'lHCJlaM XpOMOCOM, 'ITO t~;aJIO HaM t!;OriOJ1HHTeJ1bHOe OCHOBaHlle Bblt~;em:ITh 
(I1po6aTosa, 1979a) B npe;J;enax 3Toli rpynrrhl t~;se not~;ceKU,llll, pa3t~;eJJHIOill.l1e 
T. aggr. sibirica BMecTe c T. turcicum (rrot~;ceKU,ilj! Sibirica) l1 T. aggr. flavescens 
(rro;J;ceKll,llj! Trisetum). Ot~;HaKo B rrocnet~;Hei1 llMeeTcH llCKJIIO'leHlle: KaprraTCKlli1 
Bllt\ T. a1pestre (Host) Beauv, c 2n = 14 (x = 7). l1crronh30BaHHe 'lHcen xpoMocoM 
s CHCTeMaTl!Ke po;J;a Trisetum (H TpH6hi Aveneae B u,enoM) Hell3MeHHO npl:IsneKano 
BHllMaHl:Ie llCcnet~;oBaTeneli (Paunero, 1953; Morrison, 1959; Frey, 1980; ll t~;p.). 

2. CpaBnumeflbllblU aHaJlU3 KapuomunoB OBYX ounflOUOHblX BUOOB pooa 
Trisetum c pa3JlU'IHblMU ocnoBHblMU 'IUCJlaMU xpoMocoM (x) 

Trisetum sibiricum Rupr. 

f1pOllCXO)!(.LJ:CHlle llCCJ1et~;OBaHHOrO MaTepllana: 
N2 4285: I1pHMopcKllH Kpai1, 3aJ1llB I1eTpa BenllKOro, )laJibHesocTOY.HhiH 

MOpCKOH 3arroset~;HllK, o-B <DypyreJ1bMa, 1975 r .• E. H. 3Aoposbesa. 
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2n = 14 (x = 7). KapHOTI1I1 BH,LI,a Ha 3TOM o6pa3u,e MO)KeT 6b!Tb OITHCaH 

CJie,LI,yiOll.I,I1M o6pa30M. 1-M, CaMaM KpyrrHaM napa, H 2-M, HeCKOJibKO MeHbllii1X 

pa3MepOB, rrpe,LI,CTaBJieHbl MeTa-cy6MeTau,eHTpH'IeCKHMH XpOMOCOMaMH. 3-M 11 4-H 

rrapbl- CITYTHHlfHhle cy6MeTau,eHTpH'!eCKHe XpOMOCOMbl CO BT0p11'1HOH rrepeTM)K

KOH y KOpOTKOro rrnelfa. 5-M napa- MeTau,eHTPHlfeCKHe xpoMocoMhi. 6-M 11 MeHbiiii1X 

pa3Mepos 7-H rrapbi rrpe.n.cTaBJieHhi cy6MeTau,eHTpHKaMH. TaKHM o6pa30M, 

KapHOTI1IT T. sibiricum MO)KeT 6hiTh Bbipa)KeH <iJopMynoi1: 2 m-sm + 2 m-sm (sat)+ 

1 m + 2 sm (pHc. 4, r). XpoMocoMhi .n.aHHoro BI1,LI,a MBJIMIOTCM ,LI,OBOJihHO KpYITHhiMI1 

)],JIM CeMeHCTBa 3JiaKOB. 

Trisetum parvispiculatum (Tzvel.) Probat. 

ilpOHCXO)K)l,eHHe HCCJie,LI,OBaHHOro MaTep11aJia: 

N2 4527: ,[(arecTaHCKM ACCP, Ta6acap11HCKHH p-H, Me)K.Ll.Y cenaMI1 Mapara 

11 Xari1III, 1972 r., H.H. I.I,senes. 

2n = 12 (x = 6). XpoMOCOMhi Kap110THrra pacrrpe.n.enHIOTCH B 6 rrap. 1-M napa, 

KaK 11 y T. sibiri cum, rrpe,LI,CTaBJieHa MeTa-cy6MeTaiJ,eHTpH'!eCKI1MH XpOMOCOMaMH. 

2-M H 3-H rrapbi o6pa3yiOT pa3MepHyiO rpyrrrry CITYTH11lfHhiX cy6MeTau,eHTpHKOB. 

4-IO H 5-IO rrapbl TaK)Ke MO)KHO o6'he)l,I1HI1Th B pa3MepHyiO rpyrrrry MeTaiJ,eHTPHKOB. 

6-H napa ( CaMbie MeJIKI1e XpOMOCOMbl) rrpe,LI,CTaBJieHa MeTa-cy6MeTaiJ,eHTp11'1eCKHMI1 

xpoMocoMaMH. TaKHM o6pa30M, KapHOTHIT MO)KHO orrHcaTb <iJopMynoi1: 1 m-sm + 

2 m-sm (sat)+ 2m+ 1 m-sm. 

ilepBOe, 'ITO I1p11BJieKJIO BHI1MaHHe I1p11 cpaBHeHI1H KapHOTI1I10B 3THX .Ll.BYX 

Bl1)l,OB, 3TO pa3JIHlf11M ITO BeJI11lfi1He XpOMOCOM. XpOMOCOMbl T. parvispicuJatum B 

1,9-2,2 pa3a MeJihlfe, '!eM xpoMOCOMhi T. sibiricum. KpoMe Toro, cpaBHeHI1e 

OT)l,eJibHbiX nap 11 KapHOTI1I10B B IJ,eJIOM I10Ka3biBaeT 3HalfHTeJibHhie pa3JIHlfJUI 11 ITO 

Mop<iJonorHI1 xpoMOCOM. Y T. parvispiculatum Ha6JIIO)l,aeTCM 6onee BhiCOKaH 

CTeiTeHb CHMMeTp11H Kap110TI1ITa. K TOMY )Ke y 3TOro Bl1)l,a OTCYTCTByeT O)l,Ha napa 

( OlfeBI1)l,HO, 1-H 11JIH 2-H) KpyrrHhiX MeTa-cy6MeTaiJ,eHTpH'!eCKHX XpOMOCOM, 

11MeiOll.J,MCH y T. sibiricum. 

3TI1 cyll.J,eCTBeHHhie pa31I11lfi1H Kap110THI10B I10Ka3biBaiOT, 'ITO 12-XpOMOCOMHblll 

Bl1)l, He MOr B03HI1KHYTb rryTeM rrpOCTOll pe)l,yKIJ,I111 O,LI,HOH rrapbl XpOMOCOM 

14-xpoMocoMHoro Ha6opa, rro.n.o6Horo Ha6opy T. sibiri cum. 3To CBH,LI,eTeJihCTByeT 

B nOJih3Y TOro, 'ITO B po.Lle Trisetum ,LI,JII1TeJihHOe speMH cocyll.l,eCTBYIOT .n.sa caMoc

TOHTeJihHhiX HarrpaBJieHHH 3BOJIIOIJ,HI1. ilpH OTHOCI1TeJibHO He60JiblliOH )l,I1BepreH

l.J,I1H ITO M0p<lJOJIOrHlfeCKI1M I1pH3HaKaM H 3KOJIOrl1lfeCKOH rrp11ypolfeHHOCTI1 B 

rrpou,ecce BI1,LI,006pa30BaHI1H IIp01130IIIJia 3HalfHTeJibHaH )l,I1BepreHIJ,HH Ha ypOBHe 

OpraHI13aU,HI1 KapHOTI1I10B. 

137 



KapnoTaKCOHOMH'IecKne acneKTbi 3BOJIIOnnu 
B Tpn6ax A veneae u Poeae 

Tp:116hl Aveneae Dumort. :11 Poeae- ,nBe o'IeHh o6nmpHbie rpy1111hi ¢ecryKOI1JJ:

HhiX 3J1aKOB; 11X npe,nCTaBI1TeJ1H lliHpOKO pac11pOCTpaHeHhl BO BHeTpOI1:11'IeCKI1X 

CTpauax o6o11x 11onywap11li 11 B ropHbiX paliouax TponHKOB. K HHM 11pHHa,nne:lKaT 

KPY11Hbie poJJ:hi: Calamagrostis, Agrostis, Helictotrichon s.l., Koeleria, Trisetum, 

Poa, Festuca, Puccinellia. ITo CHCTeMe 3JJaKOB H. H. lJ.BeneBa ( 1976), BO ¢nope 

6biBIIIero CCCP 6hiJJH 11peJJ:cTaBJJeHhi pOJJ:hi 113 8 110JJ:Tp116 TpH6hi Aveneae H 7 

110JJ:TpH6 TpH6br Poeae. B11ocneJJ:CTBHH JJ:Be 3TH KpYI1Hhie rpy1111bi 6hiJJH o6heJJ:MHeHhi 

aBTopoM B OJJ:HY TpH6y (lJ.BeneB, 1987; Tzvelev, 1989). 

H.C. IIpo6aTOBOH, A.II. CoKOJJOBCKOH 11p11 yqacTHH 3T.PyJJ:hiKH 11ocneJJ:HI1e 

30 neT IIIHpOKO H3Y'IaJJI1Ch 'IHCJJa xpoMocoM y 3JJaKoB ¢nopbi6hiBwero CCCP: 113 

167 pOJJ:OB )J;HKOpacryllii1X 3J1aKOB, 11pe)J;CTaBJ1eHHhlX Ha 3TOH TeppHTOpHH, 'IHCJ1a 

o11peJJ:eJUIJJHCh B 123 poJJ:ax. B TPI16e Aveneae HaMH o11peJJ:eJUIJJHCh 'IHCJJa xpOMOCOM 

B 72%, B Tp:116e Poeae- B 83% poJJ:oB ¢nopbi CCCP. B 3TOT 11ep:110JJ: HaM YJJ:aJJOCh 

yCTaHOBHTh HaHMeHhWHe 'IHCJJa xpoMOCOM JJ:JJjJ poJJ:OB Trisetum (2n = 1'2), 

Catabrosella :11 Catabrosa (2n= 1 0), uaHBhiCWee 'IHcno xpoMocoM JJ:JUI poJJ:a Milium 

(2n = 42), :11, KaK Y:lKe 6hiJJO noKa3aHo Bhiiiie, y M. vemale s.l. Mhi o6uapY:lKHJ1H 

pe,nqaifWHM )J;Jlji 3J1aKOB ¢aKT HaJ111'I:I1jJ HeCKOJlbKHX OCHOBHhiX 'II1CeJ1 XpOMOCOM 

(x) B npe)J;eJJaX apeana BI1)J;a. Pa3H006pa311e OCHOBHhlX 'II1CeJ1 XpOMOCOM 6biJ10 

yCTaHosneuo TaK:lKe B c6opHOM poJJ:e Colpodium H JJ:a:lKe B 11peJJ:enax OJJ:Horo poJJ:a· 

Catabrosella Tzvel. (Tp116a Poeae). Ha11MeHhwee 'IHCJJO xpoMOCOM 2n = 4 6hmo 

ycTauosneuo TaK:lKe B TpH6e Poeae, y Colpodium versicolor. 

Ha OCHOBaHI1:11 o6o6meHlljJ HaKOIIJJeHHblX )J;aHHblX 110 KapHOCI1CTeMaTHKe Tpl16 

Aveneae 11 Poeae Mhi (I1po6amsa, 19786, 1993) npuwn:11 K cneJJ:YIOlliHM BhiBOJJ:aM. 

0JJ:HOJJeTHHK Milium vemale s.l. 11peJJ:CTaeT JJ:H¢¢epeuu11posaHHhiM ua uenhiH 

pjiJJ: IIO)J;BH)J;OB - KapMOJ10ri1'IeCKHX pac, 3BOJ110lillji KOTOpbiX IllJJa 110 JJ:BYM 11YTjJM. 

B0-11epBbiX, peJJ:YKlil1ji OCHOBHOrO 'Il1CJ1a XpOMOCOM OT X = 7 )J;O 4, a BO-BTOphiX, 

r116p11)];113alil1ji C B03HI1KHOBeHMeM "aMtPl111J10H)J;HOro" OCHOBHOrO 'Il1CJ1a 9. 3TH 

110,[(BI1)J;bl, pa3JJH'IaiOllll1eCji Me:lK)J,y co6o10 B 60J1hilll1HCTBe Y:lKe OCHOBHhiMH 'IHCJ1a

MI1 XpOMOCOM, B03MO:lKHO, COOTBeTCTBYIOT "cKpb!TbiM BH)J;aM", B IIOHI1MaHHl1 

M.A. P03auosoH: (1940). 

BhJjJBJJeHHhie B poJJ:e Milium 3aKOHOMepuocTM 3BOJJIOUHOHHhiX 11peo6pa3o

BaHHH KapMOTI111a csoH:cTBeHHhi TaK:lKe ueKOTOpbiM JJ:pyrHM poJJ:aM TpM6hi Aveneae. 

TaK, JJ:Ba nyTI1 KapHOTI111M'IecKoli 3BOJJIOUMH - IIOJ111IIJJOMJJ:M3anl1jJ 11p:11 x = 7 11 

peJJ:yKUHji nepBH'IHOfO OCHOBHOfO 'IHCJia 7 )];0 X= 4 CBOMCTBeHHbl pOJJ:Y Holcus L., 
rJJ:e y npuaTJJaHTH'IecKoro o,nHoneTHMKa-3¢eMepa H. gayanus Boiss. H3BeCTHO 2n = 

8, a y MHOrOJJeTHero BH)J;a H. mol !is L. pa3J1l1'IHhie ypoBHH HOJ1HI1JI011,[(HH 11p11 X= 
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7. B po,ue Periballia Trin., no ,uaHHbiM Z. Afzal-Rafii, C. Zevaco (1974), TaK/Ke 

Ha6mo)J.aeTc51 rrpeo6pa3oBaHI1e rrepswmoro ocHOBHoro <mcna 7, rrpw-reM KaK B 

CTOpOHy ero CHI1/KeHI151 (AO 4), TaK 11 yseJII1'-IeHI151 (AO 9), CXO)J.HOe C TeM, '-ITO Mbl 

Ha6JIIOAaeM B poAe Milium. TaK '-ITO HecMOTp51 Ha 3Ha'-!11TeJibHYIO o6oco6neHHOCTb 

poAa Milium rrono/KeHI1e ero B Tp116e Aveneae MO/KHO C'-111TaTb orrpas)J.aHHbiM c 

TO'-IKI1 3peHI151 Kap110CI1CTeMaTI1K11. 

l13y'-!eHI1e '-!11cen xpoMocoM y 3JiaKoB 113 Tp116 Aveneae 11 Poeae no3BOJII1JIO 

Bbi51BI1Tb B 3TI1X Tp116ax ABa HarrpasJieHI151 3BOJIIOU,I111 (Tipo6aTosa, CoKOJIOBCKa51, 

19786). TiepBblH ITYTb- nOJII1ITJI011,[(113aU,1151, ocymeCTBAABlllMC51 rJiaBHbiM o6pa30M 

Ha rrepBH'-IHOM OCHOBHOM 411CJie XpOMOCOM X= 7, OT nepBH'-IHbiX ,[(11ITJIOI1)J.OB (c 

2n = 14) ,[(0 BbiCOKOITOJ111ITJ1011)J.HbiX TaKCOHOB. 3TOT ITY'fb HaH60Jiee pacrrpOCTpaHeH 

B o6e11x Tp116ax 11 51BJ15leTc51, oqesi1,UHO, 3BOJIIOU,110HHO onTI1MaJihHbiM. BTopoii 

ITYTb - pe)J.yKU,I151 Ha6opa XpOMOCOM, C rrpeo6pa30BaHI1eM rrepB11'-IHOrO OCHOBHOro 

'-111CJ1a 7 B CTOpOHY ero CHI1/KeHH51 (7 - 6 - 5 - 4 - 2) TaK/Ke Ha6JIIO)J.aeTC51 B 

npeAenax o6e11x Tp116 3JiaKOB. J],sa paccMOTpeHHhiX HaMH po)J.a (Colpodium 11 

Zingeria) c OCHOBHbiM '-111CJIOM 2 51BJI51IOTC51 Kpa!IHHMI1 '-!J1eHaMI1 3THX o6ru11pHbiX 

Tp116. CJie)J.yeT OTMeTHTb, '-ITO ITOJII1ITJl011)J.H3aU,I151, KOTOpM BblcryrraeT O)J.HI1M 113 

Ba/KHblX MeXaHI13MOB 3BOJllOll,l1!1 B 3Tl1X Tpa6ax, !1MeJ1a MeCTO TaK/Ke B pOAaX 

Colpodium 11 Zingeria, rAe KpoMe iJ.l1ITJIOI1.L\HbiX BliAOB (c 2n = 4) rrpe)J.cTaBneHbi 

TeTpa- a reKcannoa,uHbre BHAbJ. 

3TH )J.Ba ITYTI1 npeo6pa30BaH!151 OCHOBHOrO '-ll1CJ1a XpOMOCOM (x) rrpOCJie/Kl1-

BalOTC51, XOT51 !1 He CTOJib 51pKO 11 nOJJHO, TaK/Ke B HeKOTOpblX ApyrHX pO)J.aX Tp!i6bi 

Aveneae (Holcus, Trisetum, Trisetaria, Periballia, Molineriella, Rostraria), a TaK/Ke 

H B 6Jil13KOii K Heii TpH6e Poeae (Catabrosella), rAe TeHAeHU,l151 K pa3Hoo6pa3Hl0 

OCHOBHbiX '-lliCeJI XpOMOCOM, Ha6JIIO)J.aeMa51 cpe)J.li OBCOBb!X 3JiaKOB y M. Yemale 

s.l., cpeAH M51TJIHKOBbiX Bbi51BJieHa y Catabrosella humilis s.l. Bo BC51KOM cnyqae, 

3To OTpaJKaeT napanneJIH3M B JBOJIIOU,HH TpH6 Aveneae H Poeae. 

Pe,uyKU,H51 ocHoBHoro '-!Hcna xpoMOCOM (HHa'-le rosop51, qacTH xpoMocoM 

Ha6opa), B03MO/KHO, 51BJI5leTC51 O,[(HOH H3 COCTaBJI51lOlll,HX o6meil COMaTH'-leCKOH 

peeyKU,HH. 

MarHcTpaJibHbiM /Ke Harrpasn.eHHeM 3BOJIIOU,HI1 B o6ewx TpH6ax, rro-BH)J.HMoMy, 

CJie)J.yeT rrp113HaTb rryTb, KOTOpbiH6bill CB513aH C nOJIHriDOH)J.H3a).\HeH rrpH rrepBH'-IHOM 

OCHOBHOM '-IHCJie XpOMOCOM 7, TaK KaK HMeHHO no 3TOMy nyTH pa3BHBaJIHCb BCe 

KpyrrHhie, nporpeccwpyiOlll,He pOiJ.bi, KaK B TpH6e Aveneae (Agrostis, Calamagrostis, 

Helictotrichon, Koeleria), TaK H B TpH6e Poeae (Poa, Festuca). 

B TpH6ax Aveneae H Poeae 6e3ycJioBHO rrpeo6na)J.aiOT rronwnnoal(Hbie BI1Abi c 

ocHOBHbiM qwcnoM xpoMocoM x = 7 (pwc. 5). CKa3aHHOe oco6eHHO xapaKTepHo 

AJI51 scex KpynHbiX po)J.os: Poa, Festuca, Puccinellia, Agrostis, Helictotrichon s.l. 

11 AP· Ha11BbiClllHH yposeHb nnoHAHOCTH B 1THX TpH6ax Ha6JriO,uaeTc51 B poAaX 

Helictotrichon, Calamagrostis (2n= 140). Y Po a H3BeCTHa caMa51 BbJCOKa51 cTeneHh 
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2x I 4x 1 6x l 8x I lOx l 
Avena(+)_ 

Helictotrichon s.l. 

Arrhenatherum (+) 

Ventenata (-) 

Gaudinopsis (-) 

Koeleria 

Lerchenfeldia 

A Vahlodea 

Aira (-) 

Calama!Jrostis 

Apera (+) 

A_grostis 

Polvooaon (+\ 

Mibora (-) 

Festuca 

Bellardiochioa (-) 

VuiQia (+l_ 

Nardurus (-) 

Scleroooa (-) 

Poa 

Eremopoa (-) 

Hvaloooa (-\ 

Arcto[2oa 

DU[20ntia 

Arcto[2hila B 
Paracol[2odium H 

Phi[2[2Sia 

Puccinellia 

Sclerochloa (-) 

Torreyoch loa 

Brizochloa (-) 

Arcta!Jrostis 

Coleanthus 

Puc. 5. YposHH nnoH.[(HOCTH s po.11ax TPH6 Aveneae (A) H Poeae (B) npH OCHOBHOM 'IHCnc xpoMocoM 

X= 7.- pO.[( OTCyTCTBYCT BO lj:>nopc pOCCHHCKOfO }J.anbHCfO 80CTOKa; + pO.[( npHCYTCTBYCT B K3'1CCTBC 

33HOCHOrO 

I1Jl011)J,HOCTI1, 06Hapj?KeHHaJI y 3JiaKOB,- 38-KpaTHOe IlOBTOpeHI1e OCHOBHOrO 1-iliCJia 

X = 7. B. TO :lKe BpeMJI rrpeo6Jiat(aiOil.\11MI1 JIBJIJIIOTCJI OTHOCI1TeJihHO HeBhiCOKI1e 

ypOBHI1 4x, 6x 11 8x (2n = 28, 42, 56), rrpwieM 11MeHHO TeTpa- 11 reKCaiiJIOI1t(HhiH 

ypOBHI1, O'ieBI1t(HO, JIBJIJilOTCH 3t(eCh 3BOJllOL\110HHO OIITI1MaJihHhiM11 (CTe6611HC, 
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1956). Bo MH0r11x po,l.(ax (p11c. 5) HMeiOTC.sr Bl1,1.(hi-IIepswiHhJe ,1.(11ITJIOI1,1.(£,: 

(c 2n = 14). 
flpo6JieMa aHI..IeCTpaJibHOro OCHOBHOfO 'fllCJia XpOMOCOM (x) OCTaeTC5! O,I.(HOH 

113 Ha116onee Ba)!(HhiX He TOJihKO ,I.(JI5! CeMeHCTBa 3JiaKOB, HO 11 ,I.(JI5! I10KpblTOCeM51HHhiX 

B l..leJIOM, TaK KaK ,l.(aeT KJIIO'l K Bh!5!CHeHI1lO HanpasJieHHH 11 MexaHI13MOB 11X 

3BOJII01..111H (Raven, Kyhos, 1965). 
0CHOBHOe, 11JII1 6a30BOe (Ha11MeHhlllee raiTJIOH,I.(HOe), 'll1CJIO XpOMOCOM X= 7 

Mhi sene,!.( 3a H.H. IJ,seneBhiM (1969) rrp11HHMaeM nepB11'lHhiM (aHI..IeCTpa;IhHhiM), 

BO BC.sJ.KOM CJiy<Jae, ,I.(JI.sJ. tj:lecTyKOI1,1.(HhlX 3JiaKOB. 0HO BCTpe'laeTC.sJ. BO MH0fi1X Tpu6ax 

tj:leCTyKOH,I.(HhiX 3JiaKOB, KOTOpbie B006me I1pi13HalOTC5! OTHOCI1TeJihHO IIpi1MI1Tl1B

HhlMI1, a B TaKI1X KpyrrHhiX Tpu6ax, KaK Triticeae 11 Bromeae, 7 - 3TO e,I.(I1HCTBeHHOe 

OCHOBHOe 'll1CJIO XpOMOCOM. HeKOTOpbie pO,I.(hl J.(BYX paccMarpusaeMhiX HaMil Tpi16 

npe,I.(CTaBJieHhl TOJihKO nepBI1'lHhiMI1 ,l.(l1IIJIOI1,1.(aMI1 ( C 2n = 14): 3TO 06hi'lHO BhiCOKO

CIIe1..111aJII13I1pOBaHHhie BO MHOfllX OTHOllleHH.sJ.X J.(peBHeCpe,I.(H3eMHOMOpCKI1e 

O,I.(HOJieTHI1KI1-3tj:leMephi (Gaudinopsis, Sclerochloa, Apera) HJIH )!(e BO,I.(HhJe 3JiaKI1 

(Torreyochloa). 

0)l.HaKO B Tp116ax Aveneae 11 Poeae KpOMe IIOJII1IIJIOI1,1.(113al..ll1l1 npH OCHOBHOM 

'li1CJie XpOMOCOM X = 7 Ha6JIIO,I.(alOTC.sJ. 11 J.(pyr11e HarrpasneHI1.sJ. 3BOJ!l01..11111, a 11MeHHO 

CB.sJ.3aHHhie C npeo6pa30BaHI1eM nepB11'lHOro OCHOBHOrO 'li1CJia 7. 0,1.(HH 113 rryTeH 

TaKoro npeo6pa30BaHW! OCHOBHOrO '111CJia - peJ.(yK1..111.sJ. 'laCTI1 XpOMOCOM Ha6opa 

(B pe3yJihTaTe pa3JII1'lHhiX XpOMOCOMHhiX nepecrpoeK) 11, KaK CJie,I.(CTBI1e 3TOrO,

CHI1)!(eHHe OCHOBHOJ'O 'li1CJia XpOMOCOM. flOCJie,I.(OBaTeJibHa.sJ. peJ.(yK1..111.sJ. OCHOBHOI'O 

'li1CJia Ha116onee .srpKo Bhipa)!(eHa y JJiaKoB uMeHHO B Tpu6ax Aveneae 11 Poeae 

(p11c. 6), 6onee Toro, OHa ,I.(OCTI1raeT 3)l.ech csoero Kpai1Hero Bhipa)!(eHu.sr B po,l.(ax 

Zingeria 11 Colpodium, r)l.e Ha6niO,I.(aeTc.sr HauMeHhrnee ocHOBHoe 'li1CJio 2. 3TOT 

11p01..1eCC B KaKOH-TO Mepe KOM!1eHC11pyerc.sr B03HI1KHOBeHI1eM B npe,l.(eJiaX 3TI1X Tp116 

A. 13 9 7 6 5 4 2 
Deschampsia Milium Trisetum Milium Milium Zingeria 
Rostraria Molineriella Trisetaria Holcus 

Antinoria Molineriella 
Airopsis 

Milium vernale s. 1.: ------------
9--7-+5--+4 : Zingeriopsis? 

B. 
I 

9 7 6 5 2 
Catabrosella Catabrosella Catabrosella Col podium 

Sphenopus Catabrosa 
Briza 

Catabrosella humilis s. 1.: 
7----.. 6-+5 

Puc. 6. 3BoJIIOUHOHHbiC npco6pa3oaaHHH OCHOBHOro 'IHcna xpoMocoM (x) B TpH6axA,·eneal! (A) I·l 
Poeae (B). 7- aHucCTpaJibHOC ocHoBHOC 'IHCJJO xpoMocoM 
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HOBblX, TaK:>Ke 11pOU3BO)l.HblX, HO )')Ke 6onee Bb!COKUX, qeM 7 U, IlO-BU)l.UMOMy, 

aMiJUITJIOH)J,HblX OCHOBHblX queen XpOMOCOM 9 U 13. 
Ilpeo6pa30BaHWI KapuOTUila, CB~l3aHHhle C U3MeHeHUeM OCHOBHOf'O qucJia 

XpOMOCOM, OC06eHHO B CTOpOHy ero pe)l.yKUUU, oqeBl1)l.HO, 6biJIU MaJI0!1epcrreKTUB

HblM11 )l.JIH )l.aiibHeHllleH3BOIIIOUl:!U TaKCOHOB. CHmKeH!1e OCHOBHOf'O ql:!cJia XpOMO

COM Ha6mO)l,aeTCH Jll:!lllb y He60JiblllUX pO)l.OB HJIH He 3aXBaTbiBaeT Bcero po)l.a B 

uenoM. HarrpuMep, y Briza, Holcus, Trisetum, Trisetaria, Milium, Catabrosella 

Ha6mo)l.aiOTCH )l.Ba HJIH HecKOJihKO ocHOBHhiX queen xpoMocoM BHyTpu po)l.a. 

3aMeTUM, qTo rrpu 3TOM O)l.HO U3 :JTHX queen - 7. B Ka)!()l.OH1:!3 )l.Byx Tpu6 uMeeTCH 

ITO O)l.HOMY rrpuMepy, KOr)l,a pa3IIU'-IHble OCHOBHbie qHCJia Ha6JIIO)l.alOTCH B npe)l.eJiax 

O)l.Horo 1:1 Toro )l(e BU)l.a: Milium vernale s.l. (Aveneae), Catabrosellahumilis s.l. 

(Poeae ). Pe)l.yKUUH OCHOBHOf'O ql:!CJia BCer)l.a rrpl:!BO)l.l:!Jia KO BCe 6onee Bb!eOKOH 

06rueH erreUUaJIU3aUl:!U (IJ,BeJieB, )l{yKOBa, 1974), qTO orpaHl:!ql:!BaJIO B03MO)l(HOeTU 

)l.aJibHei-irnei13BOJIIOUl:!U TaKeOHOB. Ilo H.A. Y.yKcaHOBOH (1974), 3TO eBH3aHo co 

CHl:!)l(eHHeM eTerreHl:! peKOM6l:!HaUl:!U 1:! 60JihllleM yeToliquBOCTblO Bl1)l.OB, MeHee 

HHTeHCHBHbiM rrpoueceOM Bl:!)l.006pa30BaHUH y paeTeHUH e HU3Kl:!Ml:! ql:!CJiaMl:! 

XpOMOeOM. 

Bee paccMorpeHHhie HarrpaBJieHl:!H 3BOJIIOUHl:!, ocyrueCTBAABllll:!eeH e rroMOIUhiO 

pa3Jil:!qHblX reHeTl:!qeeKl:!X MexaHl:!3MOB, MO)l(HO, KaK B 3epKaJie, Ha6JIIO)l.aTb Ha 

rrpuMepe ManeHbKoro o6oeo6neHHoro po)l.a Milium H3 Tpl:!6bi Aveneae. CxeMa 

3BOJilOUHOHHbiX OTHOllleHHH BHYTPl:! po)l.a (p1:1e. 3) HaMl:! COCTaBJieHa Ha OCHOBaHl:!U 

l:!3yqeHUH queen U MOpiJOJIOf'HU XpOMOeOM. 3)l.eCh HMeiOTeH IlOJIHilJIOl:!)l.Hbie BU)l.bl 

C OeHOBHbiM ql:!eJIOM 7, rrepBl:!qHb!H )l.l:!IlJIOU)l. ( C 2n = 14 ), a TaK)l(e 3)l.eeb MO)l(HO 

Ha6JIIO)l,aTb IlOCJie)l,OBaTeJihHYIO pe)l.yKUUlO oeHOBHOro ql:!CJia xpOMOeoM OT 7 ).1.0 4 
rrapaJIJieJihHO e B03Hl:!KHOBeHl:!eM aMiJl:!IlJIOl:!)l,HOf'O OeHOBHOf'O '-ll:!eJia 9, IlO

BH)l.l:!MOMy, BeJie)l,eTBl:!e rl:!6pU)l.l:!3aUl:!l:! e 6JI1:!3KHM pO)l.OM Zingeria Hill:! Me)l()l.y 

TaKcoHaMH po)l.a Milium e pa3nuqHbiMl:! oeHOBHhiMl:! quenaMu xpoMoeoM. IlpuMe

qaTeJihHO, qTQ Hal:!60Jiee llll:!pOKl:!M apeaJIOM o6IIa)l.aeT HMeHHO TeTparriiOH)l.HbiH 

MHOroneTHl:!H TaKeoH M. effusum- e)l.UHCTBeHHhiH u3 rrpe)l.CTaBuTeJiei-i po)l.a, 

3aHuMaiOIUl:!H rroqTl:! roJiapKTUqeeKHH apeaJI. 

Bo Beex KpynHhiX po)l.ax Tpl:!6 Aveneae 1:1 Poeae rrpouBeTaiOrul:!M11 B 

COBpeMeHHyiO 3IlOXy OKa3biBalOTCH l:!MeHHO IlOJil:!IlJIOl:!)l.Hble Bl:!)l.bl; eJIO)l(Hble 

Bl:!)l.OBbie KOMrrneKebi unu rpyrrnhi Bl:!)l.OB (eeKuuu), KaK, HarrpuMep, Poa, Festuea, 

Puccinellia, Calamagrostis, Agrostis. 3To HecoMHeHHO pe3yJihTaT coBMeeTHOro 

)l,eHeTBUH ru6pU)l.l:!3aUUl:! l:! IlOJIUilJIOl:!)l.l:!l:!. )J,M MHOrHX pO)l.OB (puc. 5) xapaKTepeH 

reKeaiTJIOH)l.HbiM ypoBeHb IlOJil:!IlJIOU)l.l:!l:!, KOTOpblll eqHTaeTeH rrpHMblM eJie)l.CTBHeM 

rH6pU)l.HOf'O npol:!eXO)!()l,eHl:!H TaKCOHOB. IlOJIHOeThlO m6pl:!)l.OreHHblMl:! rrpU3HaiOTCH 

po)l.hi Calamagrostis, Deschampsia, Aretophila, Aretopoa, Dupontia, Phippsia u 

).(p., B COeTaBe KOTOpblX OTCYTCTBYIOT Bl:!)l.bi-IlepBl:!qHhie ).(UilJIOl:!)l.bl. fu6pH)l.OreHe3 

npe).(eTaBJIHeTeH O)l.HUM l13 oeHOBHbiX MeXaHl:!3MOB 3BOJIIOUHH B TpH6ax Aveneae 

H Poeae. 
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TaKI1M o6pa3oM, 3BOJUOU11JI B T}JI16ax Aveneae 11 Poeae rrpoxo.[IHJJa, KaK BI1.1111M, 

B 3Ha'II1TeJ1hHOM CTerreHI1 rrapaJJJJeJlhHO 11 rrp11B0.[111Jla K CXO.[IHhiM pe3yJ1hTaTaM, 

llOCKOJlhKY ocymecTBJ1JIJ1aCh Ha OCHOBe CXO.[IHhiX rrpeo6pa30BaHI1M KapHOTI1rra. 

C .npyroif CTOpOHhl, Tp116hi 3TH C'II1TalOTCJI O'!eHh 6JJH3KHMH B TaKCOHOMH'!eCKOM 

OTHOIIIeHHH. PaHee y)J(e 6hrJJo BhiCKa3aHo rrpe.nrroJJO)J(eHHe (Bjorkman, 1956; l(Be

JJeB, EonxoBCKHX, 1965) o 6nH3KOM po.ncTBe Zingeria H Colpodium, B CBOIO oqepe.nh, 

.[IOBOJlhHO TeCHO CBJI3aHHhiX CO MHOfHMH pO.[IaMH CBOHX T}JH6. 3TO rrpe.[IITOJlO)J(eHHe 

BIIOCJ!e.[ICTBI1H HalllJIO IIO.[ITBep)J(,LieHHe B Hai1MeHhiiieM OCHOBHOM 'IHCJle XpOMOCOM 

X= 2 y 3THX pO.[IOB, KpaMHI1X 'IJ1eHOB .I:IBYX KpyiiHhlX TpH6. 0TKphiTI1e MOHOTHIIHOfO 

po,n;a Zingeriopsis, Ha Halll B3fJ1JI,L\, HaH60JJee 11HTepeCHO HMeHHO TeM, 'ITO OH 

3aHHMaeT npoMe)J(yTO'IHOe noJJO)J(eHHe Me)J(,Liy po,n;aMH Zingeria H Col podium, T.e., 

B cymHocTH, Me)J(,Liy Tp116aMI1 Aveneae 11 Poeae B OTHOIIIeHI1H cTpoeHI1JI MeTeJJoK, 

Mop<!>onofi1H KOJlOCKa, 3epHOBKI1, )J(H3HeHHOM <!>opMhl. l-:13 3TOrG 0.[\HaKO He crre,n;yeT, 

'ITO 3TH KpyiiHhle T}JH6hl .[10J1)J(Hhl 6h!Th 06be,[IHHeHbl B O.[(Hy, HO JICHO, 'ITO BCe 

pO,Lihl pacCMOT}JeHHOrG Kpyra, 6e3yCJ10BHO, 3aCJ1Y)J(I1BalOT .[laJJhHeMIIIero yrny6JJeH

HOrG 113y'IeHI1JI C 1Ip11BJ1e'!eHHeM COBpeMeHHhiX MeTO.[IOB, npe)J(,Lie '!eM 6y,n;eT 1IpHHli

TO o60CHOBaHHOe peiiieHI1e B OTHOIIIeHI1H CHCTeMaTHKH TpH6 Aveneae H Poeae. 

3aKmoqeuue 

ilOHHMaJI, 'ITO 113JIO)J(eHHhie 3,[\eCh pe3yJJhTaThl HaiiiHX HCCJ1e.[IOBaHI1M HOCJIT 

BO MHOrGM npe.nBap11TeJ1hHhiM xapaKTep, Mhl BCe )J(e llOCTapaJJHCh IIOKa3aTh Ha 

.[IOCTYIIHOM (11 rnaBHOe - BllOJJHe .[IOCTOBepHOM) MaTep11a11e 3aKOHOMepHOCTH 

3BOJ1lOl(I10HHOfO npeo6pa30BaHI1JI KapHOTI1na, KaK B npe,n;enax OT.[IeJlhHO B3JIThiX 

po.noB, TaK 11 BHYTPH ABYX KpYTIHhiX T}JI16 3JJaKoB. llpHXO.[II1TCJI ITp113HaTh, 'ITO H 

ceifqac so BceM M11pe 11CCJJe.noBaHI1J13TI1X YH11KaJJhHhlX po,n;oB 3JJaKOB ITpo,n;BHraiOTcJI 

Heo6hi'IaMHO Me.[IJleHHO, OT'IaCTI1, ITO-BH,L\11MOMy, H3-3a Tpy,n;HOCTeM ITOJJyqeHHJI 

MaTep11aJJa .[IJ1JI 11CCJ1e.[IOBaHI1JI; a Mll HaC, pOCCI1MCKI1X HCCJle,L\OBaTeJJeM, - eme 11 

ITO npH'IHHe np01130IIIe,L\IIII1X cephe3HeMIIII1X reOITOJ111TI1'!eCKI1X 113MeHeHHM. 

ilp11X0.[111TCJI 1Ip113HaTh TOT <!>aKT, 'ITO 3a ITOCJJe.[IHHe 20 JleT BO BCeM M11pe BhllllJIO 

BCero 4 pa60Thl, CO.[Iep)J(all.ll1e CBe.[leHI1JI ITO Kap110J10fHH O.[IHOJ1eTHI1X TaKCOHOB 

po.na Milium (Korophle K TOMY )J(e YAHBI1TeJJhHhiM o6pa30M 3aiTYThiBaiOT H 6e3 TOro 

CJ10)J(HeHIIIYlO KapHOTaKCOHOMI1'IeCKYlO Cl1ryal(Hl0 B 3TOM 3ara.[IO'IHOM po,n;e); H 

JlHlllh B 0.[\HOM ny6JJI1Kal(HH (B 1985 I~) 6hiJ10 ITO.[ITBep)J(,LieHO HaHMeHhiiiee 'IHCJ10 

xpoMocoM 2n = 4 y Colpodium versicolor. ,[{o c11x ITop He mBeCTHO HayKe 'IHCJJO 

xpoMocoM y :.m.neMH'IHoro MaJJOa311aTcKoro B11Aa Zingeriopsis verticillata. 

llpo6JJeMa pa3rpaHI1'IeHI1JI ABYX KpynHhiX Tp116 Aveneae 11 Poeae 6hiJJa 11 

OCTaeTCJI CJ10)J(H0H H .[laJieKOH CH pa3peiiieHI1JI (a o6be.[IHHeHHe 3THX TpH6 B O.I:IHY 

He MO)J(eT paccMaTp11BaThCJI KaK ee peiiieHHe), HO HaM npe.[ICTaBJJJieTCJI, 'ITO 3.[\eCh 

y KapHOCHCTeMaT11KH HMelOTCJI 60J1hiiii1e B03M0)J(H0CTI1 H nepcrreKTHBhl. 
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