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COOTHOIIEHUE KOJIMYECTBA IBUIBLIBI 1 CEMSI3AUATKOB
Y JINKOPACTYVIIMX 3JIAKOB C PA3HBIM CITOCOBOM
PEITPOJIYKLINA

9. U. Kaiioceaena, O. K. FOnakoBa

Capamosckuti 2ocyoapcmeennvlil yHusepcumem um. H. I Yepnviuesckozo
410012, Capamos, y1. Acmpaxanckas, 83
E-mail: yudakovaoi@info.sgu.ru

W3y4yeHo COOTHOIIEHHE KOMMYECTBA MBUTBIBI H ceMsa3adaTtkoB (P/0), KauecTBO U
pa3Mep INbUIBIBI Y AUKOPACTYIIHUX 3JIAKOB C PA3HBIM THUIIOM PENPOAYKLHHU (ITOJTOBBIX:
Alopecurus pratensis L., Elymus caninus L., Glyceria fluitans (L.) R. Br., Poa annua L.,
Zerna riparia (Rehm.) Nevski; dhakyneratuBao anoMukTuusbIx: Dactilis glomerata L.,
Koeleria cristata (L.) Pers., Festuca valesiaca Schleich. ex Gaudin, Festuca pratensis
Huds., Hierochloé odorata (L.) Beauv, Poa pratensis L.). YcraHoBieHo, 94TO pasmep
IIBUTBLIEBBIX 3€PEH Y M3YUYCHHBIX 3JIAKOB COCTABISACT 25—35 MKM. ATIOMUKTHYHBIEC BUJIBI
XapaKTepU3yIOTCsl HU3KHM KaueCTBOM MBUIBIBI: OKOI0 30% MBIIBIEBIX 3€PEH B BT~
HHKaX SBILIIOTCS CTEPHIBHBIMH. 3Ha4eHust P/O y MOJIOBBIX U AIOMHUKTUYHBIX 371aKOB
nexar B ruaro3oHe ot 1700 mo 12000, yTo XapakTepHO I aJUIOTaMHBIX BUIOB. [lomy-
YEHHBIE JIAHHBIE CBUJICTEILCTBYIOT O TOM, YTO IIEPEXO/l PACTCHUH Ha (haKyIbTaTHBHbIN
TICEB/IOraMHbII aIIOMHKCHC HE COIPOBOXKIACTCS H3MEHEHNEM cI0c0o0a ONBIICHUS pac-
TEHHI, 2 PENPOAYKTHBHBIN YCIIeX ATOMUKTHYHBIX ()OPM HPH HU3KOM Ka4eCTBE ITbUTIIBI
JOCTUT'aeTCsl 32 CYET MPOM3BOACTBA H30BITOYHOTO KOJIMYECTBA IBUIBIIEBBIX 3EPEH.

Ki1io4ueBblie ¢j10Ba: COOTHOLICHUE MBUIBLEI U ceMs3a4aTkoB P/, crocob pempo-
JYKIUH, AIIOMHUKCHUC, TICEBIOTaMUsL, 37aKH.

POLLEN-OVULE RATIOS IN CEREALS WITH DIFFERENT MODE
OF REPRODUCTION

E. I. Kaybeleva, O. 1. Yudakova

The article presents the results of studying of pollen-ovules ratios (P/0), the qual-
ity and size of the pollen in wild cereals with different mode of reproduction (sexual:
Alopecurus pratensis L., Elymus caninus L., Glyceria fluitans (L.) R. Br., Poa annua L.,
Zerna riparia (Rehm.) Nevski; facultative apomict: Dactilis glomerata L., Koeleria
cristata (L.) Pers., Festuca valesiaca Schleich. ex Gaudin, Festuca pratensis Huds.,
Hierochloé odorata (L.) Beauv, Poa pratensis L.). It is found that the size of pollen
grains in the studied cereals is 25-35 um. Apomictic species are characterized by low
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quality of pollen. About 30% of the pollen grains in the anthers are sterile. The pollen-
ovules ratios in the sexual and apomictic grasses are in the range from 1700 to 12000,
which are typical for allogamous species. The obtained data indicate that the transition
of plants on the facultative pseudogamy apomixis is not accompanied by a change of
mode of pollination. Apomictic forms having low quality pollen achieve reproductive
success through excessive production of pollen.

Key words: pollen-ovule ratios, mode of reproduction, apomixis, pseudogamy,
cereals.

VY 31makoB HanboIee pacIpOCTPAaHEHHBIM TUIIOM alTOMHUKCHCA (pa3MHOXKeE-
HUS CEMCHAMHU 0€3 OILIOAOTBOPEHUS) SBIISICTCS TICEBIOTaMHUS, IIPH KOTOPOM
3apOBIII PAa3BUBACTCS MAPTCHOTCHETUYCCKH, a SHAOCIEPM — B pe3yJabTare
OIIOAOTBOPCHUS [ICHTPAIBHOW KiIeTKA. HecMOTpst Ha TO 4TO B HHUKIC pa3-
BHUTHS TICEBJIOTAMHBIX PACTCHUH COXPAHSCTCS TONBKO OAMH U3 JBYX aKTOB
OILIOAOTBOPEHUS, PEIIPOMYKTUBHBIA YCIIEX y HUX B TOH K€ CTCIICHU 3aBHCUT
OT Pe3yNbTaTOB OMBUICHMUS, YTO U Y TOJIOBBIX (popM. [IIs1 MomaBIsitoniero 00b-
IIMHCTBA TUKOPACTYIIHNX 3JIAKOB XapaKTEPHO MEPEKPECTHOE OMBIICHUE, pea-
JU3aIHs KOTOPOTO BO3MOXKHA TOJBKO IPH IMPOU3BOICTBE PACTCHHUSIMU OYCHB
0OJIBIIIOTO KOJTMYECTBA MBLIBIEI. BMECTE ¢ TeM Y alOMUKTHYHBIX 3JIAKOB H3-
3a HapYIICHUS MPOIECCOB MHUKPOCIIOPOTEHE3a 3HAUYUTEIbHAS HOJIS TTBUIBIIBI
B mbutbHUKAxX crepuibHa (KympusiHoB, 1989; Illnmkunckas u np., 2004). B
CBSI3U C ATHM HEU30EKHO BCTACT BOMPOC, KAKUM 00pa3oM, COXpaHss OTpeo-
HOCTP B OIIOJIOTBOPEHUH, C OJHOW CTOPOHBI, © UMESI YACTUYIHO CTEPIIIHHYIO
MBUTBITY, C IPYTOW CTOPOHBI, AMTOMUKTHYHBIC PACTCHUS JOCTUTAIOT PEIPOTYK-
THUBHOTO YCIIeXa: IMEePEXOIAT JIM allOMUKTHI HA JPYTOH, IO CPaBHEHUIO C ITO-
JIOBBEIMH COPOIUYAaMH, CIIOCO0 OMBUICHUS, WIIM COXPAHSIOT TOT e CII0Co0 3a
CUCT YBCIIMYCHUS KOIIMYIECTBA MPOU3BOTUMON TTHLTBIIBI?

Bocnpoussenenne u pa3MHOKEHHE PACTCHHUH MPH Pa3THYHBIX CHCTEMaX
CKPCIIMBAHUS COTIPSKEHO C ONPEICICHHBIMU YHEPTeTHUCCKAMU 3aTpaTaMy Ha
OIIBLICHHE, KOCBEHHBIM ITOKA3aTeJIeM KOTOPBIX SBISCTCS COOTHOIICHHE MTBLITh-
[eBBIX 38peH U cemsi3adatkoB P/O (oT aHTI. pollen-ovule ratio). ITOT mMOKa-
3arelnb, KaK MPaBUIIO, BO3PACTacT B HANPaBICHUH OOIUTATHBIC aBTOTaMBI —>
(hakynpTaTUBHBIC aBTOraMbl — (haKyJIBTaTUBHBIC ajIOTaMbl — OOJHTaTHBIC
ammmoramsl (Cruden, 1977; llampos, 2000; Erbar, Langlotz, 2005; Huang et
al., 2012).

Lenbro HacTOSIIIICH PabOTHI SABUIICS CPAaBHUTEIBHBIN aHAINU3 COOTHOIIIC-
HUS KOJTMYCCTBA MBUTBIICBBIX 3¢PEH M CEMS3a4aTKOB Y HECKOJIBKUX BUIOB M-
KOpACTYIIUX 37aKOB C MOJOBBIM U alTOMUKTHYHBIM CIIOCOOAMHE PETIPOTYKITUH.
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Marepuas u MeToabI

MarepuajaoM HUCCICIOBaHUS MOCTYXHIH |1 BHTOOOPA3IOB TOIOBBIX
W allOMUKTHYHBIX 3JIAKOB W3 IPUPOTHBIX MOMYISIMA OCTpoBa YapapIMcKuid
Bockpecenckoro paiiona CapaToBckoii oomactu (Tabdam. 1).

Tabnuya 1
HccenoBannbie BUIbI 31aKO0B

ITonoBsie BUIBI 3TaKOB ATOMUKTHYHBIE BUJIBI 31AKOB
Alopecurus pratensis L. Dactilis glomerata L.
Elymus caninus L. Koeleria cristata (L.) Pers.
Glyceria fluitans (L.) R. Br. Festuca valesiaca Schleich. ex Gaudin
Poa annua L. Festuca pratensis Huds.

o . Hierochloé odorata (L.) Beauv
Zerna riparia (Rehm.) Nevski -

Poa pratensis L.

10-15 pacrenmii Kakaoro Bumoo0pasna (GUKCUPOBAIN B pasrap IBETe-
HUS aneToankoroyneM. JIis aHaan3a KauecTBa MbUIBLEI M3 I[BETKOB BEpXHEU
U CpeiHEH yacTell COLBETHI MPUTOTABIMBANIM IIHLEPUH-KEIATHHOBBIE MIpe-
napaTsl 3peibIX MbUIBLEBBIX 3€PEH, OKPAIICHHBIX alleHOKapMUHOM. CTerneHb
nedexrHoctr nbutbIpl (C/IT) onpenensm kak 100 1e(EKTHON TBUTLIEI B
MIPOIIEHTAX OT OOIIETO KOJIMYECTBA MPOAHATM3UPOBAHHBIX MBUIBIEBBIX 3EPEH.
JedekTHOl cunTanack NbUIbIA ¢ PU3HAKAMH TUIA3MOJIN3a WIIH C TTOJTHOCTHIO
JIET€HEPUPOBABILIUM COAEPKHUMBIM.

IMoncuer xonuuecTBa MBUIBIBI B MBUIBHUKE U M3MEPEHUE Pa3MEpOB
MBUIBLEBBIX 3EPEH MPOBOAMIM Ha Mpenaparax, NPUTOTOBIEHHBIX MO pa3-
paboranHol HamMu MeTonuke. /3 HezahMKCHPOBAHHBIX CBEKECOOPAHHBIX
LBETKOB HAa MPEIMETHOM CTEKJIE C IOMOIIBIO MIPENapoBaIbHBIX UITI BBIIEIS-
T TBIIBHUKH, HAHOCHIIM KaIUTIO (DIII0OOPECHEHTHOTO KPACHUTEINsT aKpUIHHO-
BOTO OPAHXKEBOTO, 3aKPBIBAIIU MOKPOBHBIM CTEKJIOM M CJErKa HaJaBIUBaJIX
Ha CTEKJIO JUIS TOTO, YTOOBI MBIIbIIEBBIE 3EPHA JIErH OfHUM cioeM. [locie
9TOTO Mpenapar aHATU3UPOBAIH C TOMOILBIO TIOMUHECIIEHTHOTO MUKPOCKO-
ma «AxioSkop 40» (C. Zeiss, [epmanus) B ynerpaduoneroBoM ceere. C mo-
MOIIBIO MOJYJNS «ABTOMAaTHYECKOE U3MEPEHHE» IPOTrPAMMBI BU3yalIU3allUU
nzobpakeHns «AxioVision» uzmepsim quamerp He MeHee 100 MbIIbIIEBBIX
3€peH. [Ipu yBenuuenun mukpockona 15x5x0,65 onpeaensnu AIUHY U HIH-
pUHY NBUIBHUKA, 3aTe€M NpHU yBenudeHuu 15x10%0,65 Ha NbUIbHUKE BbIAES-
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11 061acTh pasMepoM okono 0,04 MM? M HOACYUTHIBANN KOIMUECTBO IbLIb-
bl B Hel (puc. 1).

Puc. 1. OHpﬁI[CJIeHI/IC KOJIMYECTBA MBUIBIIBI B MBIILHUKE P, pratensis

OO111ee KOJTMYECTBO MbLIBIEBBIX 3EPEH B MBUIBHUKE PACCUUTHIBAIHN 10

crenyromien Gpopmyrie:
_l-d-n
0.04

e [ — JnMHa MBUTBHKUKA; d — IIMPUHA TIBUTBHIKA; 71 — KOJIMYECTBO MBUIBIIEI B
0.04 mM2.

CraTtiucTHYECKYI0 00pabOTKY JaHHBIX TPOBOIUIIU C TOMOIIIBIO TPOTPAMM
STATISTIKA 6.0.

VY BCex MCCIIeIOBAaHHBIX BUIOB B 3pEJIBIX MBUTLHUKAX HAPSTY ¢ HOPMaJlb-
HOM BBITIOTHEHHOW MBUIBION TPUCYTCTBOBAIM TBUILIEBLIEC 3€pHA C PA3HOM
CTEICHBIO TIa3MOJIM3a U MOJHOCTRIO JIereHepupoBaBiiue (puc. 2).

PesyabTarsl 1 UX 00CyxKIeHUE

KonuecTBEHHOE COOTHOILICHUE ITUX THIIOB IBUIBLIEBBIX 3€PEH y pacTe-
HUI ITOJIOBBIX W alIOMUKTUYHBIX BHJIOB ObUIO pa3HbIM. ECiH y MOJOBBIX BU-
noB CHIT BapsupoBana ot 4.0% y P. annua 1o 15.0% y Z. riparia, To y amo-
MUKTHYHBIX PAaCTCHUH MHHHMAJIbHOE 3HAYEHHE 3TOTO MOKa3aTess COCTaBUIIO
20.5% y H. odorata, makcumanbsHoe — y pactenuii D. glomerata, F. valesiaca
u P, pratensis — oxomno 30% (tabm. 2).
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Puc. 2. TIbuibuieBbie 3epHa 311akoB (mMacitad 30 MkM): @, 6 — P. pratensis, 6, 2 — Z. riparia

B mbUIBHHMKAX MTPAKTHYECKH BCEX M3YyUCHHBIX PACTEHUH (hOPMUPOBATIOCH
ot 1000 u Gornee MBUTHLIEBEIX 3epeH (CM. TalMI. 2), AHaMeTp KOTOPHIX BaphH-
poBan B npezaenax 25-35 mxm. VckitoueHne coCTaBWIM JIMUIb PACTEHUS I10-
JI0BOTrO 371aKa E. caninus. B ux npuibHUKax pa3BuBasioch 0kosio 500 10BOJIbLHO
KPYITHBIX TBUTBIEBBIX 3€PeH ¢ auameTpoM 45.6+2.8 MkM (cM. Tadm. 2).

C ucnonp3oBaHueM Kod(¢uimeHTa Spearman Jiis BEIOOPOK ¢ Hema-
paMeTpHUECKUM pacCIpeie]IeHneM ObIJIO0 YCTAHOBJIGHO OTCYTCTBHE KOppe-
JSIMN MEXLy TapaMeTpaMH «IHaMeTp MbUIBIBD) U «IIJI0MA]b MBIIBHUKAY,
«KOJIMYECTBO TBUIBLBI» U «AWAMETP MbUIbIBD. OgHAaKo ObuIa BBISBIECHA
KOppeJsIiins MEXIY HPU3HAKAMH «IUIONa/b MBUIBHUKA» U «KOJIHMYECTBO
TeUIBIB. M3 3TOTO Clieyet, 4To OouibmIas MI0Mab MbUIHUKA CBsI3aHa HE
¢ 00pa3oBaHUEM ITBIIBIBI 00JIee KPYITHOTO pa3Mepa, a C yBeITHIEHHEM KOJIH-
YEeCTBa MBIIBIBI B HEM. B TO e BpeMst Kakoi-JIn00 CBSI3M MEXKAY CII0cO00M
PENpOAYKINH U MOP()OMETPUUECKUMH XapaKTEPUCTHKAMHU CTPYKTYpP MYXK-
CKOW TeHepaTuBHOH cdeprl He Habmomanoch. [IpTEHUKH OONee KPYITHBIX
pa3MepoB OBLIM XapaKTEPHbBI KaK JUIS MOJOBBIX, TaK M ISl ATOMUKTHYHBIX
BH/IOB 3JIaKOB.

He ycTraHoBieHO Takke KOPPEISIIMU MEXIy CHOCOOOM pPEerpomyKIHN
pacTteHnii u cooTHomeHneM P/O, a cienoBaTelbHO, M X SHEPIeTUYECKUMHU
3aTparamMu Ha OmbUIeHHE (pHC. 3).
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Tabnuya 2

Mopq)OMeTpnqeclcue MOKa3aTe/Il M1 KAa4eCTBO NMbUIbIBI Y H3Y4YE€HHBIX IMMOJI0BBIX
U ANIOMUKTHYHBIX BH/I0B 3J1aKOB

Cpensss Cpennuit Cpennee C CooTHO-
0OTHO-
B CTEICHb JaMeTp KOJIMYECTBO urenue P/O
791 HIeHHE
JNE(EKTHOCTH | TBUIBIIBL, MBLIBIIBI B C y4eToM
o P/O
MBLUIBIBL, Y0 MKM MTBUTEHUKE, TIIT. CHIT
ITonoBbie BHIBI
Alopecurus 5,4 27,52+0,57 2959+249 8877 8397
pratensis
Elymus 10,5 45,57+2,80 579+38 1737 1563
caninus
Glyceria 12,3 30,52+0,58 41304255 12390 10903
fluitans
Poa annua 4,0 25,04+0,29 1841+161 5523 5302
Zerna riparia 15,0 33,78+1,11 3806+7 11418 9705
ATOMHKTHYHBIC BHJIbI

Dactylis 30,5 33,01£0,71 3080+259 9240 6468
glomerata
Festuca 244 25,63+0,36 1717+£129 5151 3914
pratensis
Festuca 30,5 35,54+0,82 2035+157 6105 4273
valesiaca
Hierochloe 20,5 26,87+1,49 2023+189 6069 4855
odorata
Koeleria 2433 27,52+1,01 1240+£160 3720 2715
cristata
Poa pratensis 30,6 27,56+£0,86 1245119 3735 2726

Tak, MoIoBbIC BUJIBI 3JIAKOB MOTJIH UMETh KaK MCHBINUE, TAK U OOJIBIIUC
MO0 CPABHCHHUIO C AlOMUKTHYHBIMU BHJAMHU SHEpPreTHUCCKUE 3aTparhl. Mc-
XOJll U3 TOTO YTO MHHUMalIbHOE 3HaueHue P/O s (hakyJIbTaTUBHBIX aBTO-
raMoB OOBIYHO B CpeIHEM cOCTaBisieT 1685, (daKylnbTaTUBHBIX ajsIoraMOB
—1796,6, a obnurarHeix amutoramoB — 5859,2 (Cruden, 1977), yacts u3 ucciie-
JIOBaHHBIX HAMH 3JIAKOB MOXKHO OTHECTH K (DaKyJTBTaTUBHBIM ITEPEKPECTHUKAM
(E. caninus, K. cristata, F. pratensis, P. annua, P. pratensis), a 4actb — K 00-
muratHeiM (4. pratensis, D. glomerata, F. valesiaca, G. fluitans, H. odorata,
Z. riparia). Ilpudem anmoOMUKTHYHBIC PACTCHUS OCTAIOTCS B TPYIINE aJUIOTaMOB
JTaXKe B TOM CJIy4ae, €CJIU MPH ONpeesicHHH moka3areist P/O y4uThIBaTh TOJIb-
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Puc.3. CooTHOIICHNE MBUTBLIEBBIX 3€PEH M CEMSI3a4YaTKOB Y MOJOBBIX U AlIOMUKTHYHBIX BH-

J10B 311aKoB: [@ — axTuyeckoe 3HadeHue P/O 'y nonoBbix BuioB 31akos; M —3nauenue P/O

0e3 yuera CTEpHIBHOM MBUIBLIBI Y TIOJOBBIX BUIOB 31akoB; O — dakruueckoe 3Hauenue P/O

y anOMHUKTHYHBIX 3J1aKOB; — 3HaueHue P/O 6e3 y4yera CTepHIbHOW MBUIBIIBI y allOMHUK-
TUYHBIX 3J1aKOB

KO KOJIMYECTBO HOpMaJ'IBHOI‘/’I ’KHU3HECITOCOOHOM TBUIBIBI, HCKITOYaA }le(beKT-
HYI0, HECTIOCOOHYIO K OTIJIOZIOTBOPEHHIO.

Taxum 06pa3zoM, MpoOBEICHHBII aHATTN3 MTOKA3aJl, YTO AlTOMUKTHYHBIE 3J1a-
KM, KaK U UX TOJIOBBIE COPOJIMYH, XapakTepusytorcsa amioramuei. Ilepexon
pacTeHH Ha allOMHUKCHC HE COIPOBOXIACTCS M3MEHEHHEM croco0a OIblie-
HUSI, @ PENPOAYKTUBHBIN ycIieX allOMUKTHYHBIX (OPM MPU HU3KOM KauecTBE
IbUIBIBI, CyAsd MO BCEMY, NOCTUTACTCA 3a CUCT IMPOU3BOJACTBA U30BITOYHOTO
KOJIMYECTBA IIbLIJIBIIEBbLIX 3épeH, XapakTEpHOTO IJId (baKyHI)TaTI/IBHI)IX u 00IH-
TaTHBIX aJUIOTaMOB B IIEJIOM.
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