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C wesplo ONTUMHU3HPOBATH TOLEAYPY MCKYCCTBEHHOTO OIBLICHUS JUIsl pa3HbIX BUIOB U ITOJBUJIOB I'O-
poxa y 8 o0pa3sloB, npuHaUIeKAIMX TakcoHaM Pisum fulvum, Pisum sativum ssp. elatius (aukue),
P, abyssinicum wn P. sativum ssp. sativum (KyJITHUBUPYEMbIC), CPABHUBAJIACH 3P (PEKTUBHOCTH HCKYCCTBCHHOIO
OIBIJICHUS (CpejHee YUCIIO CEMSIH Ha OJJH OIBUICHHBIN IBETOK) COOCTBEHHOH MBUIBIIOHN ITPU MCIIOJIb30Ba-
HHUH TpeX criocoOoB omnblIeHus: 1) cpasdy mocie KacTpanuy OyTOHA Ha CTAJAWU JI0 PACKPBITHS bUILHUKOB;
2) mocie pacKpbITUs I[BETKA, KACTPUPOBAHHOTO HA TOM K€ CTaJluu (OTJIOKEHHOE OMbIICHHE), U 3) JIBY-
KpaTHoe orblieHne, kak B Metozax (1) u (2). Y kynbtypHbIX popM 5B PEeKTHBHOCTB OIBUICHHS BCEMU TPEMSI
croco0aMu He pa3inyanach. Y nukux ¢opm metof (2) mo cpaBHEHHIO ¢ MeTonoM (1) moka3an CXOmHbIC
WJIM JTy4IIHe pe3yibTaThl, a MeTO (3) Mmokasal pe3ysbTaTbl, CpPaBHUMBIE C TAKOBBIMU sl MeToza (2). s
obpasua 721 (Pisum sativum subsp. elatius) ¢ 0000 KPYITHBIMHU [[BETKaMH METOJ 2 (OTJIOKEHHOE OIbLJICHUE)
okazaics B 12 pa3 apdexruBnee merona (1). s aukopactymmx Gopm ropoxa MOXKHO PEKOMEH/I0BAThH

OTJIOKCHHOC OIIBIJICHHUE.

KaroueBnble cjioBa: I[HKI/IIZ Topox, Pisum L., HNCKYCCTBCHHOC OIIBIJICHHUE, CaMOOIIBIJICHHUEC.

BBEJIEHUE

HckyccTBeHHOE ONBUICHHE OBIIIO OTHON M3
MEePBBIX IKCIECPUMEHTAIbHBIX TEXHOJOTHH B
reHetuke. I. Mennens (Mendel, 1866) notpa-
THJI TOJIbI HA METOJIMYECKYIO TOJTOTOBKY CBO-
UX JKCIIEPUMEHTOB, BKJIOUYas BHIOOp ropoxa
B KaueCTBE DKCMEPUMEHTAIbHOTO 00BEKTa U
0TpabOTKy MPOLEAYypPhl CKPEIIMBAHUS, U Ipe-
KpaTUJ CBOM HCCIICIOBAHUS 3aKOHOMEPHOCTEH
HACJIeIOBaHUs, KOT/Ia He CyMes BbhIpadoTarh 3¢-
(EKTUBHBII METOJI UCKYCCTBEHHOIO OIBLICHUS
nns sictpebunku (Hieracium) (Nogler, 2006).
IMpouenypa ckpenuBanus co BpeMeH MeHe-
75 He u3MeHwnach. Jlomouka paspesaercst Win
yaajsieTcsl Mpexke YeM BECHUMUK HMpuoOpeTaeT
AHTOIIMAHOBYIO OKPACKY U PACKPBIBACTCS, MbLITb-
HUKU yJQJISIOTCS Ty TeM OOpbIBAHUS THIYMHOYHBIX
HUTEH TUHIICTOM M HY)XHasl MMbUThIIa HAHOCUTCS
Ha pbUThIle 0€3 HEeOOXOIUMOCTH B KaKOW-THOO

3alIUTe OT AayibHelnero onbuieHus. [ponenypa
OCHOBBIBAETCS Ha JIBYX AOMYLICHUSX: a) NECTUK
HpHOGpeTaeT KOMIICTCHIIUIO K OIIBIJICHHUIO 0
PacKpBITHs BEHUMKa U 0) Mociie pacKpbITUS BEH-
YHKa JaJIbHENIIee ONbIIIEHHE MaJOBEPOATHO. DTH
JOIYLCHNS TOAPa3yMEBaIOT, YTO TOPOX SABIISETCS
0OJIMTraTHBIM CaMOOIIBIINTEIEM. JleHCTBUTEIBHO,
y TOpOXa NbUIBHUKU PAaCKPBIBAIOTCS Ha CTAIUH,
Korzma OyTOH HauMHAET MPUOOpETaTh aHTOIHA-
HOBOE OKpalluBaHUE, HO €Ile HE PacKpbLICA.
OnHako LBETKH ropoxa MPHUBIEKAIOT MYEIHHBIX,
U MEPEKPECTHOE OINBUICHHE BCE K€ BO3MOXKHO
10 30 % y HEKOTOPBIX MECTHBIX (JOPM IOXKHOTO
npoucxoxaenus (Loenning, 1984). OnbITe 110
HAaHCCCHUIO MBIIbIBI HA PbLIbIlAa PACKPBITHIX [IBET-
KOB IMOKa3aJiy, 4TO Ha 3TOM CTaJUH MECTHUK BCe
e COXpaHsIeT KOMIIETEHIINIO K ONbUIEHHIO, T. €.
B 3TO BpeMsl HEKOTOPBIE CEMSIOYKH OCTAIOTCS
HEOIJIOIOTBOPEHHBIMU COOCTBEHHOU MBLTBIIOH
(Bogdanova, Berdnikov, 2000).
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Pesynprarsl cCKpemmMBaHuid OTAAICHHBIX GOpPM
ropoxa Juisi IPOBEPKH MX PENpPOTYKTUBHOU CO-
BmectumoctH (Heormy0r1.) amu ocHOBaHUE 3a110/10-
3pHTh, UTO CTaHIapTHAS ITPOTIeAYypa CKPEIINBAHMUS
MOKET He ObITh ONITUMATILHOM JIJIsl HEKOTOPBIX M-
KOPacTyIIHX MpeAcTaBuTeNel poaa. ITo moOyauio
Hac MCCIe0BaTh JaHHBIA BOMPOC CIEIHAJIBHO.
Uto0bI UCKITIOYNTE 3(PPEKTHl HECOBMECTHUMOCTH,
MBI CPaBHHJIH PE3YJIbTAT HCKYCCTBEHHOTO OIIbLIe-
HUS CBOCH COOCTBEHHOH MBUTBION 8 hopM ropoxa
TpeMsi pa3HbIMH METOAAMHU.

MATEPHAJIBI U METO/IbI

Hcnons3oBaHHbBIE B padOTE TOMOTEHHBIE U TO-
MO3UTOTHBIE 00pa3ITbl TPHUBECHBI B Ta0. 1.

Pactenust BbIpanuBaignch B TETUIAIE B THJ-
POIIOHHBIX CTEJUTaKaX, HAITOJTHEHHBIX CMECHIO
KepaM3HTa U BEPMHUKYIUTA, C TIoJaueii cTaHaapT-
HOro pactBopa KHoma aBaXkJbl B CyTKH M TIPH
uckycctBeHHOM ocBetieHuu 10 000—-12 000 mroke
B TedeHue 16 4 B CyTKH, B BETETAIMH STHBaph—all-
penb 2010 1, oxTsa6pb—mexadpsb 2010 . 1 MapT—Mait

Taoauna 1

HccnenoBannbie 00pasiisl Topoxa, MPU3HAKH UX IIBETKOB,

cpennee (i) 1 MakCUMalibHOE (71) YHCII0 CeMsiH B 000e MpY caMOOIBIIICHUH B BEIOOpPKax o0bema 1

Mecto i (£ ct. omnOKa),
Obpazen [Tpn3Haku BETKOB m
TIPOUCXOXKICHUS n
Pisum fulvum Sibth et Smith, muxopactymmii Bux u3 [lepenneit Azun
WL2140 Wspanns, Uepycanum, | mo 1-2 Ha BETOHOC, HEOOIBIIHNE, TIOTHO- 2,85+0,06 5
Jommnua Kpecra CTBIO PaCKPBITHIE, C KOPOTKHUM TTapyCOM n=315
Pisum abyssinicum A. Br., kynstusupyercs B Dbuonun u Memene
VIR2759 D¢duonus 1o 1 Ha IBETOHOC, HEOOIbININE 4,08+0,17 7
n =64
Pisum sativum ssp. elatius (Bieb.) Schmahl. s. 1., nuxopactymwii mogsun n3 Cpean3eMHOMOPBS
L100 (=J13273; | U3panns, mo 1, m3penka mo 2 Ha IBETOHOC, IIBETO- 3,62+0,21 6
=712 in Ben- 10 kM roxHEE HOYKKa HaTpaBJIeHa ITO]] YIIIOM K OCH IIBE- n=37
Ze’ev, Zohary, | Beep-1lleBbt TOHOCA, HEOOIBIIHE, IMUPOKOPACKPHITHIE,
1973) Tapyc cierka yKopoueH
VIR320 «[Tanectunay 110 1, u3pe/Ka no 2 Ha IBETOHOC, YKOPauHBa- 4,87+0,11 9
1ommiics kK Oosree BEICOKUM y3J1aM, HeOOIIb- n =239
IHe, MIMPOKOPACKPBITHIE
721 (in Ben- Wzpawmis, 1. Kapmenb, | 1o 1 Ha o4eHb AIMHHOM, AyrooOpasHO 4,06+0,36 7
Ze’ev, Zohary, |5 kM ceBepo-3anajHee | M30THYTOM LIBETOHOCE, KPYIHBIE, IIHPOKO- n=232
1973; =J13262) | 3uxoH SaakoBa PacKpbITHIE, MapyC HENPONOPIHOHAIBHO
yBEJIMYEH, OKOJIO 3,5 CM IIUPUHON
JI1794 W3panns/Cupust no | Ha o4eHb KOPOTKOM IIBETOHOCE, 3,70+0,29 6
(criopHas TeppHUTOPHS). | MEJIKHE, KPBLIbs, Y3KHE, TapyC HE BIOIHE n=736
l'onaHckue BbICOTHI, PaCKpbIBAETCsl M OCTACTCSI CBEPHYTHIM, TaK
Tenp A0y Huna YTO HAHOOJIBIIYIO ITUPHHY [IBETOK HMEET Y
OCHOBaHMsI, IMTMEHTAIIMS OUeHb cliabast
CEl (=J12629) | Ykpauna, Kpeim, 110 | HAKOPOTKOM IIBETOHOCE, MEJIKUE, KKy T- 2,75+0,14 6
Cumens Cs1 y3KHAMH ¥ 320CTPEHHBIMU, KPBIIbS Y3KHUE, n=110
T1apyc He BIIOJHE PACKPBIBACTCS U OCTAETCS
CBEPHYTHIM, IMTMEHTAIINS OUeHb cliabas
Pisum sativum ssp. sativum L., cultivated worldwide
WL1238 TecrepHas TuHUA no 2, peako no 1 Ha OueHb KOPOTKOM | CTAaTUCTUYECKHX | &
LIBETOHOCE, KpbUIbsl penyruposansl (kk); JTAaHHBIX HET
nurMeHTanus noutu orcyrerByet (kk bb)
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2012 r., nanee obo3Hauaemble Kak «BecHa 2010»,
«ocenb 2010» u «BecHa 2012».

ByToHBI KacTpupoBaluCh MOCPENCTBOM Ca-
TUTTAJLHOTO pa3pe3aHus JIOAOYKU M yHAaJICHHUS
MBUIBHUKOB MHUHIICTOM 33 HECKOJIBKO YacOB [0
MOSIBJIEHUSI aHTOLIMAHOBOM UrMeHTaluu. L{BeTku
o0pasios JI1794 u CE1 cnabonurMeHTHPOBAHEI,
1X OyTOHBI KACTPUPOBAIIUCH HA TOH K€ CTaIuH, Oy-
JTy4dH OLIEHUBaeMbI 10 pazmepy u Gopme. [lecTrxu
ONBUISUIMCH TBUIBIION, B3SITOM Y TOTO € CaMOro
00pasiia, OTHUM U3 TPEX CIIOCOOOB:

1) cpa3y mocie kacTpauuu (HEMEIICHHOE OITbI-
JICHWE, CTaHIapTHBIN);

2) KOoTJla BEHUHK YX€ PacKpPHIT U OKpalleH
(OTIOXKEHHOE OMBUICHNE). DTO MPOUCXOIUIIO Ha
CJIC/TYIOIIHUH JIEHb ITOCIIE KacTpaIuu y Bcex 00pas-
110B, Kpome 721. Y storo oOpasia ¢ 04eHb KpyT-
HBIMH I[BETKAMH Pa3BUTHE UX 3aHUMACT OOJIbIIIC
BPEMEHH, [TO3TOMY UX MPUXOAMIOCH OIBUISATH IO
crioco0y (2) Ha BTOPOIi JIeHb MMOCIIe KacTPaIlny.

3) mBaknel, Kak mipu criocodax (1) u (2) (uBy-
KpaTHOE ONBIJICHHE).

Bce Tpu MeTos1a mpUMEHSIINCH CTyYaiiHbIM 00-
pa30M K [[BETKAM C OJIHHX U TeX ke pacTeHuit. Oko-
7110 30 ckpermmBaHuii ObLIO TTpoBeIeHO BecHoi 2010
u 2012 rr. O.2. Kocrepunbsim u ocensto 2010 .

B.C. bormanoBoii. CemeHa cOOMpPaTNCh HHIUBU-

JlyaJIbHO ¢ Kaxkaoro 606a BecHoit 2010 u 2012 rr.,
HO B €JIMHBbIC BBIOOPKH ISl KXJIOTO 00pasia u
crioco0a ckperuBanus ocenbro 2010 1.

s kaxaoro obpasna u croco0a MOoACYUTHI-
BaJIOCh YMCJIO MPOBeJeHHBIX ckpenuBanuil (C),
0600608 (P) u cemsH (N), a TakKe BBIYUCISIIOCH
cpennee uncio 600608 Ha ckpemmuBanue (p = P/C),
ceMsiH Ha 000 (s = N/P) u CeMsIH Ha CKpEIIUBaHKE
(e = N/C); nocnenuuii napameTp orpaxai 3 hek-
TUBHOCTH CKPEIIMBaHUSI.

3HadyeHUs1 mapamMeTpoB IPH Tpex crocodax
OTIBUICHUSI CPaBHUBAJINCH Y OAHHUX M TEX XK€ 00-
PasIoB B OJIMH U TOT K€ Ce30H. [lapamerp p — BbI-
OOpoOYHasl OIIEHKA BEPOSTHOCTH (OPMHPOBAHUS
000a mociie CKperBaHus; pa3InyKs ero 3Ha9YeHUH
OIICHUBAINCH KaK Pa3lIMuUs IKCIICPHUMEHTAIIb-
HBIX 4acCTOT IOcie ¢-mpeodpa3oanus dwuimepa
(Fischer, 1953) mocpenctBom ¢-kputepust Bemmra,
MIPECTABIAIONIET0 co00ii 0000IIeHNE /~KPUTEPHS
CrhlojieHTa Ui Cilydasi POU3BOJIBHBIX BapHAHC
(Welsh, 1947). IlapameTp s — BEpOSITHOCTh OILIO-
JIOTBOPEHUS, YMHO)KEHHAS HA YUCIIO CEMSIIOUEK B
MIECTHUKE, — IPEACTaBIsIET COO0I KOIMYeCTBEHHBIH

MPU3HAK, 3aBUCAIIUI OT KOHTHHYQJIBHBIX (aKTO-
POB, HO OKpYTIIEHHBIN 70 LIenbIX BenuunH. [lapa-
METp e eCTh IPOU3BE/ICHUE p U S, SIBISSACH, TAKUM
00pa3oM, CYIEpITO3HUINEH CITy9IaifHBIX COOBITHI
pasHoro Tumna. Pacrpe/enenue SKCrepuMeHTallb-
HBIX YUCJIEHHOCTEH I10 € HJICHTHYHO TAaKOBOMY I10
S, 32 HCKITFOYEHUEM TOTO, YTO K HYJIEBOMY Kjaccy
J00ABIIEHO YUCIIO CKPEIICHHBIX I[BETKOB, KOTOPHIE
He o0paszoBanu 6060B. B Tex ciydasx, korga 00061
coOMpauch UHAMBUAYAIBHO, Mbl MOJACYUTHIBA-
JIU YMCJIO0 CEMsH B MHIUBHUAyaIbHBIX 000ax (S),
BBIYHMCIISUTH JMCTIEPCHIO TOTO TapaMeTpa GJ,
TaKKe IMCIEPCHIO G 2, Tionaras S = 0 U1 Kaxk10ro
CKpeIIMBaHUS, HE 3aBEPIIMBIIETOCS 00pa30BaHUEM
000a, 1 UCTIONIF30BAIIN ATH JUCTIEPCHU IJIS1 OLIEHKU
CYIICCTBEHHOCTH PA3IMYMI CPETHUX § U € C TIOMO-
LIBI0 KPUTEPHS YJIIIA.

B Becenntoro rerepanuio 2013 1. Ha BEIOOpKax
VH/IMBUTyaTbHBIX 0000B OBLIO MOACYUTAHO YUCIIO
CeMSH, 00pa30BaBIINXCS 32 CYET €CTECTBEHHOTO
CaMOOTIBUICHHUS, €r0 CPEIHEE | U CPeTHEKBaIPaTH-
YeCcKOe OTKIIOHEHHE TaK)Ke MTPUBeIeHBI B Ta0d. 1 B
Ka4eCTBE XapaKTePUCTUKHU 00pa3Iia.

PE3VJIBTATBI U OBCYXJIEHUE

UwncneHHbIe TaHHBIC U 3HAYCHUS ITapaMeTpOB
nmpeacTaBieHsl B Tabn. 2. s ckpemmBaHmit
ocenn 2010 1. y Hac OTCyTCTBYIOT JlaHHBIE I10
WHUBUIyaJIbHBIM 000aM. 3aMETHUM, OJTHAKO, 4TO
B TEX CIy4asX, KOTJIa TaKUe JaHHBIC UMEIOTCS, Y
Bcex oOpasmos, kpome 721 u CE1, cpennekBan-
paTHYeCKHUEe OTKIOHEHHS G, U Gy HE3HAYUTEIBHO
BapbHUPOBAJIH OT criocoda K crocody. [Toatomy st
CTaTUCTUYECKHUX CPaBHEHUI TaHHbIX ocenn 2010 .
MbI HCIIOJIh30BAJIH HAUBBICIIIEE (C LIEIIBI0 H30eXKAaTh
MIEPEOIICHKH Pa3INuuii) 3SHAUCHHE JUCTICPCUH KaXkK-
JIOT0 MapameTpa U3 MoJydYeHHbIX BecHoU 2012 1.
Hanpumep, ans qarabix ocern 2010 1. o o6pasity
VIR2759 mbr npuanmManu 1,76 B kauecTBe 3Hade-
HHA Gy AJIs BCeX Tpex crnocoOoB. [l obpasua
JI1794 y Hac He ObUIO MaHHBIX 1O BecHe 2012 1.,
U Mbl B KaUu€CTBE 3HA4YEHMsA KaK G, TaK U Of 1,
npuarMaiy 2,00 (4yTh BhIIIE, YeM 3HAYCHHUS, Ha-
omomaemsie 11t VIR2759, noka3aBiero sHaueHUs
s ¥ e, oueHb Onu3kue x J11794).

VY OosblIMHCTBAa 00PA3I0B 3HAYEHUE p CIIabo
BapbUPOBAJIO B 3aBHCUMOCTH OT CII0OCO0a OTbLIe-
uus. Y VIR320 anst cioco6a (2) 0HO OBLTO OYTH
BIBOE OoubIie, yeM it croco6oB (1) u (3) mpu
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Taoauma 2

Yucno ckpenruannii (C) 00pas3IioB ropoxa caMux Ha ce0si, MPOBEACHHBIX TPEMS CITOCOOAMHU:
HeMeJIeHHoe onbuieHue (crocob (1)), otnokeHHoe onbuieHne (cr1ocol (2))

Y IByKpaTHoe ombuieHue (crmocod (3), AeTanu B TEKCTE),

gucio obpazoBaBmuxcs 60008 (P) u cemsH (N), cpenHee uynciio 6000B Ha CKpeImuBaHue (p),

CpeHee YMCIo ceMsiH Ha 000 (s), cpeanee (e, 3pPeKTHBHOCTD)

U CPEIHEKBAIPATHUECKOE OTKIOHEHHE (Gy) UHCIIa CEMSH Ha CKPEIHBAHHE

Obpaset, Cmoco6 | C P S p s e c,
BereTarnus
1 42 32 81 0,76 2,53%, 1,93%,
WL2140 2 30 27 89 0,90 3,22 2,90
ocenp 2010 1.
3 39 32 91 0,82 2,84 2,33
1 38 33 90 0,87%%, 2,73 +£0,20 2,37+0,23 1,40
WL2140 2 36 28 86 0,78 3,07 £0,22 2,39+0,28 1,66
BecHa 2012 .
3 38 22 71 0,58 3,23 +0,25 1,87 £ 0,30 1,85
1 41 21 75 0,51 3,57 1,83
VIR2759 *
ocers 2010 - 2 35 16 43 0,46 2,69 1,23%,
3 27 19 57 0,70 3,00 2,11
1 37 19 32 0,51 1,68 £0,46 0,86 +0,27 1,65
VIR2759 2 36 29 58 0,81%%, 5 2,00 +£ 0,33 1,61 £0,29 1,76
BecHa 2012 1. ,
3 30 17 19 0,56 1,12+0,36 0,63 +0,23 1,25
1 54 33 79 0,61 2,39%, 1,46%%%,
L100(=712) 2 34 25 79 0,74 3,16 2,32
ocens 2010 1.
3 48 40 141 0,83 3,52 2,94
1 37 25 86 0,68 3,44 £ 0,29%, 2,32 £0,33%**, | 2,03
L100 (=712) 2 30 28 122 0,93 4,36 0,34 4,07 +£0,37%%, 2,05
BecHa 2012 1.
3 38 27 103 0,71 3,81 +£0,26 2,71 £0,34 2,09
1 30 15 18 0,50 1,20 0,60
J11794
ocers 2010 - 2 33 23 25 0,70 2,24 0,76
3 29 17 38 0,59 1,09 1,31
1 38 4 4 0,11%*%, 5 | 1,00+ 0,41%%, 5 | 0,11 £0,06%%, 5 | 0,39
721 (=13262) | 34 | 13| 45 0,40 3.46+0,70 1322039 | 2,29
BecHa 2010
3 25 11 49 0,44 4,46 + 0,87 1,96 £ 0,58 2,92
1 34 25 31 0,74 1,24 £0,41 0,91 £0,31 1,82
CEL (=112629) |, 30 | 23 | 31 0,77 1,35+ 0,26 1,03 0,23 1,25
BecHa 2010
3 26 20 22 0,77 1,10 £0,26 0,85+0,22 1,12
1 34 16 41 0,47 2,56 + 0,44%, 1,21 £ 0,30%%*, 1,75
VIR320 s o
secra 2010 2 37 18 70 | 0,90%%* 4 3,89 + 0,62 1,89 £ 0,44%%, 2,66
3 30 27 113 0,49 4,19+ 0,40 3,77+ 0,43 2,34
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OxoH4yanue TA0JUIBI 2
Obpasewt Cmoco6 | C P S p s e G,
BereTarus

1 26 18 48 0,69 2,67+0,29 1,85+0,32 1,62
WL1238 2 28 18 44 0,64 2,44 £0,45 1,57 +0,37 1,93
BecHa 2010

3 31 25 68 0,81 2,72 £ 0,30 2,19+0,31 1,72

1 36 23 59 0,64 2,57 +£0,24 1,64 £ 0,26 1,55
WL1238 2 34 27 83 0,79 3,07 £0,37 2,44 £0,36 2,11
BecHa 2012

3 28 20 57 0,74 2,85+0,35 2,04 £ 0,35 1,86

TMocne + npuBeneHa cranaapTHas ommoka. * P<0,01; ** P<0,01; *** P<0,001 ms pasnuuuii Mex Ly crioco6aMu OIbUICHHS,
1H(PBI HIKHETO HHCKCA YKA3bIBAIOT HA TO, JUISl CPABHEHNS C KAKIM(H) H3 CIIOCOGOB OHM MPHBEICHEI (Hampumep, ***, 3 pu
3HaueHUH JJIst criocoba (1) yka3plBaeT Ha 3HAYMMOCTB €ro OTJIMYHSI OT 3HAYCHUI 17151 crioco0oB (2) u (3)).

BBICOKOM CTaTUCTUYECKON JI0CTOBEPHOCTH Pa3iIv-
4uii (COOTBeTCTBEHHO 7 = 4,16 1 3,86; P <0,001).
Obpaszen; 721 okazaicsi UCKJIIOUATEIBHBIM, TPO-
JIEMOHCTPHUPOBAB BUETBEPO MEHbBIIIEE 3HAYCHUE P
(0,11) mns crroco6a (1) (mpu koTopom B 38 ipoBe-
JICHHBIX CKPEUIMBaHUIX C(HOPMHUPOBAIOCH TOIBKO
4 606a) 1o cpaBHEHHIO cO criocodbamu (2) — 0,40
u (3) — 0,44, Tarxoke IpH BBICOKOI JOCTOBEPHOCTH
pasnnunii (¢ = 2,94 npu cpaBHeHUH c110co00B (1)
u (2) u 3,01 nmpu cpaBHernn crioco6os (1) u (3),
P<0,01). IBa npyrux ciaydast CTAaTHCTUYICCKA 3HA-
yuMbIX paznuanid (P < 0,01) 66011 yMepeHHBI 110
BeJIMUMHE (OKOJIO MOJIyTOpa pa3) U HaOIIONAINCh
BecHOM 2012 1., HO HE B aHAJOTMYHOM JKCIIEpH-
MeHTe oceHbto 2010 1.: 6osee BRICOKOE 3HAYCHHE
mutst crioco0a (1) mo cpaBHEHHIO cO crtocoooM (3)
y WL2140 u Goree BBICOKOE 3HAYCHHUE IS CTIO-
coba (2) o cpaBHeHHIO co criocobamu (1) u (3) y
VIR2759.

3HaueHue napameTpa § Takke B OONBIINHCTBE
CIydYaeB BapbHpPOBAJIO OT crnocoba K crnocoly
HE3HAYUTENIBHO. DTO 03HaJaeT, uTo (a) eciu 600
c(hopMHpOBaICS, KOIMIECTBO CEMSH MaJIo 3aBUCHT
OT BpEMEHH ONbIIIeHHUS, U (0) BTOpOE OTIbUICHHE HE
MOBPEKAACT MIECTUKA, HO M HE J00aBIsIeT CEMSIH.
Haubonee cunpable 3¢ dexTsl — Ha 1 %-M ypoBHE
3HAYMMOCTH; YBEITUYCHUE PUOTU3UTENBHO B 3,5
1 4,5 paza cCOOTBETCTBEHHO 1151 crtoco00B (2) 1 (3)
0 cpaBHEHHUIO co crocoooM (1) Habmomanoch y
obpasna 721. Y VIR320 nadmronanuch 3¢dextst
TeX K€ HAIPaBJICHUS M aMIUTUTY/IbI, HO C MEHBILICH
CTaTHCTUYECKOH CYIIECTBEHHOCTBIO (YPOBEHB 3Ha-
guMocTH 5 % anst cpaBHeHUs criocoOoB (1) u (3).
HeOonbmue 3¢ dextsr ¢ 5 %-M ypoBHEM 3HAUH-

moctr y WL2140 n L100 He BOCIIpOM3BETHUCH B
passbie roasl: y WL2140 HekoTOpOE TPEeBOCXO-
cTBO criocoba (2) Hag cnocodoM (1) He ObLTO cTa-
THUCTHYECKH 3HAaUMMBIM BecHO# 2012 1., TOrna xak
y L100 crioco6 (1) maBai cymiecTBEHHO MEHBIITHE
3HAYCHUS TI0 CPAaBHEHUIO CO CITOCOOOM (3) OCEHBIO
2010 1. m co cocobom (2) BecHol 2012 1.
HeGe3bIHTEpECHO CPaBHUTH CPEIHEE YMCIIO Ce-
MsiH B 000€ rociie ckpenuBanus (Tad. 2) co cpen-
HUM YHUCJIOM CeMsiH B 000€ Mpu caMOOIbUICHUH,
i (Tabm. 1). 3ameTuM, 9TO TOCIICTHEE OKA3aJ0Ch
MHOTO MEHBIIIE, Y4eM MaKCHMaJbHO BO3MOXHOE
gucino ceMsiH B 606e (Tabmn. 1). Y GonpmmHCTBa
00pasloB 3HAYCHUE § KAK MUHUMYM JIJIsl HEKOTO-
PBIX cr1oco0OB OBLIO CPABHUMO CO 3HAUCHHEM i.
VY JI12140, VIR320, L100 (BecenHwuii onbiT) 1 721
HEKOTOpBIE 13 3HAYESHHH § JaXKe TIPEBOCXOIHIIH 3Ha-
geHus i. Tompko y J11794 nanbompinee 3Ha4eHAE §
(B cmyuae cmoco0a (2)) coctasmsuio b 60 %
ot 3HaueHust i, a y CE1 nanGosnbliee 3HaueHUE §
(B cyuae Toro ke cniocoba) coctasisiio 71 % ot
3HaveHus i. K coxxaneHuro, 3HaueHYs § U i, OyIy4dun
MOJTy4YEeHHBIMHU B pa3HbIC TOJbI, HE BIIOJIHE COIIO-
CTaBHMBI; B TO YK€ BPEMsI 9TH IaHHBIE CBUIICTEIbCT-
BYIOT O TOM, YTO K&K MUHUMYM OJIFH H3 CIIOCO00B
Bceryia o0ecreunBacT JJ0CTaTOYHOE OIbIICHHUE.
3HaueHue e, T. €. CpeHee YUCIIO MOTyYeHHBIX
CeMsIH Ha OJJHO CKpELMBaHHE, [I0Ka3aJI0 CTaTUCTH-
YECKH 3HAYMUMBIE Pa3iIndusi MEXIy CIocobamu
ommbuTeHUs y 5 00pasmos (J12140, VIR2759, J13723,
721, VIR320) u He mokazano ux y o0OpasIoB
JI1794, CE1 m WL1238. OnHako B ciaydasx, Korjaa
OJIH U TOT K€ 00pa3ell y4acTBOBAJI B OMbITAX KaK
ocenbto 2010 1., Tak 1 BecHO 2012 1, pe3yabTarsl
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BocHpoun3Benuch Toibko y WL1238. V J12140 u
VIR2759 craructudecku 3HadyuMbie 3P(HEKTHI
Habmromanmch ocenpio 2010 . 1 He HaOIIONATHICH
BecHo 2012 1. Y L100 HekoTOpbIe pa3nuius ObIIH
BBICOKOJIOCTOBEPHBI, HO HE BOCIPOU3BOJUINCH B
OTHOULICHUH HANPABJICHUs: 3HAYCHUE € JIs CII0CO-
0a (1) OBUIO MPUOTU3UTEIBHO BIIBOE BBIIIE, YEM
11 crtoco6a (3) ocenpro 2010 1., a BecHOM 2012 T
9TH CIIOCOOBI TN CXOIHBIC PE3YIIBTAThI, TOTA Kak
3HAYCHHUE IS crocoba (2) okazalock B TOATOpa
pa3za 6onpire. Y 320 3HaueHHE e yBETUYHUIIOCH OT
crioco6a (1) k criocoOy (2) u nanee k ciocoy (3),
Tak 4to npH crocodax (1) u (3) oHO pazauyanoch
MOYTH BTPOE MIPH BHICOKOW 3HAYMMOCTH Pa3HUIIBI
MeX]y crtoco0oM (3) u ABYMS IPYTHMHU.

Haunbonee cunpabIH 2 d ekt HaOmOnaIcs y 00-
pasia 721, y KOTOpOro 3HaueHHE e IoKa3aJo 0oJiee
4eM JIeCITUKPATHOE yBeJInueHue ot criocoba (1) k
crioco0y (2) (¢ 0,11 mo 1,32, = 3,04, 35 creneHeit
cBobomer (d.f.), P < 0,01) u manee yBenmu4miaoch
eIIe IPUMEPHO B MONITOPa pasa (XOTs U CTaTUCTH-
yecku HesHauumo: ¢t = 0,91, 44 d.f., P < 0,3)
K criocody (3).

Cpennee yucio 60008 Ha ckpeniuBanue (p)
HEJIb3s MHTEPIIPETHPOBATh OTHO3HAYHO. boO MoxeT
He c(hOpMHUPOBATHCS TIO JIBYM MTPUUYMHAM: a) €CIH
HE OIUIONIOTBOpPEHA HU OJHA CEeMSAIOYKa, XOTS B
TaKUX CIy4asX MOTYT IMOSIBISTHCS HEOOINbIIHE
nycTbie 60061 (ocobenHo yacto y VIR2759, CE1
u JI1794; 3acunteiBarorcs kak 000bI ¢ 0 ceMsiH) u
0) ecnu MECTUK MOBPEKIACTCS MEXaHHUECKU.
Opnnrako Hambosee TPAaBMOOMACHOW MPOIIETYPOi
SABIISIETCS KacTpamus, KOTopas MpOBOJHIACH
WACHTUYHO JIJIsl BCEX Tpex crocoboB. OmpuieHne —
npoiieypa 0ojiee TOHKas, HO TPH CIoco0a pasiiu-
YaJiCh UMEHHO €10. MbI MOTITH ObI O3KUJATh, YTO
MIOBPEXICHHE MIECTHKA BO BpEMs OIbUICHHS OoJiee
BEpOATHO TpH criocobax (1) u (3), korma muHIET
TpUKacaeTcs K Oolee ysi3BIMOMY MOJIOIOMY TIECTH-
Ky, 4eM ITpH “cTonb3oBaany merosa (2). Y VIR320
MBI JICHCTBUTEIBHO CTAIKHBAEMCS C CUTYyallUeH,
KOTJIa 3HAYCHHE p OKA3bIBACTCSI MHOIO OOJIbIlE
Jutst crioco0a (2), yem Jist IBYX JPYTUX Crioco0oB;
HEeOOJIBIIHE PA3IMYHs TOTO Ke pojia HaOIIOIATUCh Y
VIR2759 BecHoi1 2012 1., HO HE y IPyTHX 00PA3IIOB.
YeThIpexKpaTHOE YMCHBIICHUE 3HAUCHUS p MPH
crioco0e (1) mo cpaBHeHUIO co criocobamu (2) u (3)
HE MOXKET OBITh OTHECEHO Ha CUET MEXaHUUECKOTO
MOBPEX/ICHHS U, BEPOSITHO, UMEET MECTO BCIIEA-
CTBHE HEOIJIOZIOTBOPEHUS CEMSTIOUEK.

OddexTuBHOCTH CKpeIIMBaHuil, ¢, — HanboIee
Ba)KHBIH JUIs HAC TapameTp. byy4n nponsBeaeHu-
€M p | S, 3TOT TapaMeTp MOT OBl aKKyMYJIUPOBaTh
HE3HAYUTEIbHYI0O U3MEHUYUBOCTH MOCIETHUX.
OnHako HalM JIaHHBIE TIOKA3bIBAIOT, YTO CTATH-
CTMYECKH 3HAUUMBIC Pa3JIn4Us 3HAYCHUHN ¢ KOHKOP-
JAHTHBI 3HAYCHUSIM S, YaCTO C HECKOJILKO OOJIbIIICH
3HAYUMOCTBIO Pa3IMuui, HO HE p (B BECCHHEM
onbiTe 2012 . WL2140 u VIR2759 npogemoHcTpH-
pOBaJTK 3HAYNMBIE PA3TIMYHS CITOCOOOB OIBIICHUS
JUTS 3HAYCHUH p, HO HE €). MOXKHO 3aKJTIOUUTh, 9TO
3G PEKTUBHOCTh CKPEIIMBAHUI OrpaHHYUBACTCS
HEOTIBUICHHEM CEMSIIOYCK, a HE MOBPEIKICHUEM
MeCTUKA.

OTHOCUTENBHO 3HAUECHUIN e Mbl UMENH CIIEY-
IOIIHE TEOPETHIECKHIE OXKUTAHMS:

— ecnu oHH Oobie it crioco6oB (1) u (3),
yem Juisi crioco0a (2), KOMIIETEHIUs MeCTHUKA K
OIBUICHUIO MAaKCHMAaJIbHA B €IIIE 3aKPBITOM OyTOHE
Y TaHHBIA TEHOTHIT SBJISIETCS CAMOOITBLTUTEIIEM;

— €CJIM OHU OJJMHAKOBBI JUISI BCEX TPEX CIOCO-
00B, CEMSATIOYKH CTAHOBSATCS PEIIETITHBHBIMH B €I11e
3aKpBITOM OyTOHE, HO €CJIH OHHU TIPH 3TOM HE OILIO-
JOTBOPSIFOTCS, TO COXPAHSIOT PELENITUBHOCTD U B
YK€ PACKPBITOM LIBETKE, IIPUYEM JIAHHBIH T€HOTHIT
BCE eIIe SBISIETCS CaMOOIBLUTUTEIIEM;

— €CIIM OHM YMEHBIIAIoTCs OT crocoba (1) k
crroco0y (3), BpeMeHHOE OKHO PEIEeNTHBHOCTH
Ka)JIOW CEMSIOUKU JIOBOJIBHO KOPOTKO, HO Bpe-
MEHHOE OKHO, B TEYCHHE KOTOPOTO Pa3HbIe CeMsi-
[MOYKH CTAHOBATCS PCLEHTUBHBIMY, HAYMHACTCS
Ha CTaJUU 3aKPBITOTO OyTOHA M MPOAOKAETCS
MOCJIe PACKPBITHS BEHYMKA, & TEHOTHIT COYETaET
CaMOOTIBIJICHHE C TIEPEKPECTHBIM OTBIIICHUEM:

— ecy| OHU OoubIie s crocobos (2) u (3) mo
CpaBHEHHUIO CO crocoboM (1), KOMIIETEHTHOCTh
MeCTUKAa MaKCHMajlbHa y PACKPBITOrO IBETKA,
TEHOTHII )K€ SIBIIIETCS MPEUMYIIECTBEHHO Iepe-
KPECTHUKOM.

[17oxast BOCTIPOM3BOANMOCTH PE3YIIBTATOB IS
3 (WL2140, VIR2759 u L100) u3 4 06pa3nos, 1t
KOTOPBIX MPOBOIWIINCH TIOBTOPHBIE OTIBITHI, CBH/IC-
TEJIBCTBYET O TOM, YTO d3PPEKTUBHOCTh CKPEIIIHBa-
HUH 3aBUCHT OT HEKHX (PAKTOPOB, KOTOPHIE MBI HE
YYHTHIBAIN. B OCEHHIOI TEIUTHYHYIO TeHEPAIHIO
pacTeHHs TOIYYaroT MEHbIIIE €CTECTBEHHOTO OC-
BEIIICHHS M3-32 KOPOTKOTO CBETOBOTO JIHS U HHU3-
KOTO TTOJIOKEHHSI COJTHIIA, B BECEHHIOIO F'eHEPAIIHIO
TeMIieparypa B TEIUIULE TOPa30 BhILIE (BO3MOXKHO,
B HAIIIEM CJIy4ae 3TO CaMbIil BaKHBIH (akTop). B
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0.2. Kocrepun, B.C. boraanosa

pe3yJIbTare Mbl MOYKEM 00CYIKIaTh TOIBKO CHITEHBIS
3¢ eKThI, CBI3aHHBIE CO 3HAUCHUEM e.

B Hamm ompITHl OBUTO BOBJIEYEHO TONBKO JIBE
KYJIBTYPHBIX, IPUYEM HE3aBUCHUMO JOMECTHIIM-
POBaHHBIX, (POPMBI TOPOXa: KYIBTHBUPYEMBIH 110
Bcemy Mupy P. sativum ssp. sativum (epcTaBICH
WL1238) u sunemuunsIii 1 Memena u Dduomnun
P. abyssinicum (npencrasnen VIR2759). [lns aux
pasinuyauii MeXIy CocoO0aMu OTBUICHHUS B 3HaUe-
HUH e He HaOM0anoch, 3a UCKITIOYEeHHEM HEOO0Ih-
Ioro najieHus B ciaydae crocoda (2) y VIR2759
B ’KkcriepumenTe ocenr 2010 . Dto o3HavaeT, uTo
00a 00pasia SBISIOTCS CAMOOIBLTUTEIISIME — OXKH-
JTaeMOoe CJIeZICTBHE HEOCO3HAHHOTO 0TOOPA B KYIIb-
Type nipu aeduruTe onputuTenel. Takum oopa3zom,
JUTS KYJIBTYPHOT'O TOpoXa JIydIlle BCEro MOIXOIUT
CTaHJapTHAas IPOLeypa CKPEIIUBAHUSI.

OcrasibHbIe 6 00pa310B MPEACTABISUIN JHKO-
pactymue hopmbel: WL2140 oTHOCHTCS K XOPOILIO
ouepyeHHOMY Buny Pisum fulvum, octanbHble 5
— AWKOpacTyIIue npeacTaBuTenu P, sativum, B Ha-
CTOSIIIIEE BPEMsI YCIIOBHO OOBEIUHIEMBIC B PHIXJIbIH
nonBuA P, sativum ssp. elatius B IIUPOKOM CMBICIIE.
Jist Bcex 9THX 00pa3ioB U BO BCEX OMBITaX CIOCO0
(2) maman Gombime 3Ha4YeHUs e, yeM crocod (1),
xots1 y CEl (B enquHCTBEeHHOM OTIBITE BecHOM 2010
r),y WL2140 Becnoit 2012 1. my L100 ocennro 2010
I. 3TH Pa3Iu4ns He ObLIM CTATUCTHYCCKH 3HAYNMBbI-
MU. B 0CTaJIbHBIX CTy4asx OHU CBH/ICTEIILCTBOBAJIH
0 TOM, YTO TIECTUK COXPAHSICT KOMIICTCHIIHIO K
OTBUICHHIO TIOCIIC PACKPBITHSI BEHUYHKA, YTO O3HA-
YaeT CIIOCOOHOCTh K CIOHTaHHOMY TIEPEKPECTHOMY
OTIBUICHUIO, KOTOPOE B €CTECTBEHHBIX YCIIOBHSIX
MOYKET OBITh aIaITHBHBIM. JTO KacaeTcst 00pa3IioB
721, VIR320 u, BozmoxHo, JI2140 u L100, y xo-
TOpbIX 3(deKT ObuT criabee U He BOCHPOU3BEICS B
oHOM U3 ABYX onbITOB. Y 721 1 VIR320 3HaueHue
e yBeImMUuBaIIoch ot crocoba (1) k criocobam (2) u
(3), X0oTs paznmuums OBUTH 3HAUNMBIMHA HE BO BCEX
CITydasx.

Oobpaszen 721, npencrapistomnii GopMy BbI-
COKOTO raduTyca, BBIOLIYIOCS M0 KyCTapHUKaM U
nepeBiam MakBuca (Ben-Ze’ev, Zohary, 1973),

HCKITIOYHTENICH B TOM OTHOLIEHHUH, YTO €TO TIECTUK
OKa3aJICsl KOMITETEHTHBIM K OTIBUICHUIO B OCHOBHOM
MOCIIE PACKPBITUSI BEHUHKA. TO XOPOIIO COYeTa-
eTcsl ¢ 0COOCHHOCTSIMH €r0 IIBETKOB: OHU OYEHb
KPYITHBIE, C HETIPOTIOPIIMOHATBHO OOJIBIIUM Mapy-
COM, pacIojoKeHbI Ha [UIMHHBIX IBETOHOCaX. Het
COMHEHHUH, YTO 3TOT JUKUI ropoxX aganTHpOBaH
HMEHHO K MEPEKPECTHOMY OIMBIICHUIO.

XO0Ts WCCIEOBAHHBIC TPEJICTABUTENN JTUKOTO
ropoxa MoKasajil HECKOJBKO pa3IMYHbIC Pe3yiib-
TaThl, OIOKEHHOE OTbIIeHUE (C1I0CcOo0 (2)) MOXKET
OBITh PEKOMEHJIOBAHO JIJISl CKPEIIUBaHUsI JIFOOOTO
JIMKOTO TOPOXa, IIOCKOJIbKY 110 CPAaBHEHHUIO CO CTaH-
IapTHOH nporieypoi (cioco0 (1)) oHo maeT Te xe
WM JTyYIIne pe3ysbTaThl. JIByKpaTHOE OMBUICHHE
(coco6 (3)) 6omee TpymoeMKo, Oymydan KoMOWHa-
e 000MX BBHIICYOMSHYTBIX CIIOCOOOB, U, KaK
0Ka3asloCh, B OOJBIIMHCTBE CIy4acB MPUOIH3H-
TEJIBHO CTONb ke dPPEKTHBHO, Kak crocol (2).
Crannaptayo npouenypy (cmocod (1)) MoxHO
PEKOMEHI0BATh JUISl KYJIBTYPHBIX OpM.

Pabora nonneprxana rpantom PO®U Ne 13-04-
00516 u OoromxeTHBIM TIpoekTOM VI.53.1.3.
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PEA (P1sum L.) ACCESSIONS DIFFER IN THE STAGE
OF FLOWER DEVELOPMENT BEST FOR POLLINATION

O.E. Kosterin, V.S. Bogdanova

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia,
e-mail: kosterin@bionet.nsc.ru

Summary

In order to optimize artificial pollination in various pea species and subspecies, the efficiency of artificial
pollination was analyzed in eight accessions belonging to Pisum fulvum, Pisum sativum ssp. elatius (wild),
P abyssinicum, and P. sativum ssp. sativum (cultivated). Mean numbers of seeds per flower pollinated with
its own pollen were determined in three pollination methods: 1) immediately after bud castration before
anther dehiscence, 2) after the dehiscence of a flower castrated at the same stage (delayed pollination), and
3) double pollination as in methods (1) and (2). These methods did not differ in efficiency in cultivated
accessions. In wild ones, method (2) was similar to (1) or better, whereas method (3) was comparable
in efficiency with method (2). Method (2) (delayed pollination) was 12 times as efficient as method (1)
in accession 721 (Pisum sativum subsp. elatius), possessing very large flowers. Delayed pollination is
recommended for wild pea varieties.

Key words: wild pea, Pisum L., artificial pollination, self-pollination.



