BREEDING AND SEED PRODUCTION OF AGRICULTURAL CROPS
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ABSTRACT
Conflict of interest: The authors declare Relevance. Most of the pea varieties used in the production of canned vegetables have simi-
no conflict of interest. lar morphological structure of the stalk: shortened internodes, their limited number and loca-
tion in the upper part of the stalk. The deficiency of such plant architectonics is the limitation
For citation: Ushakov V.A., Kotlyar |.P., of yielding capacity in relation to small number of yielding nodes, yielding capacity instabili-
Kaygorodova |.M., Pronina E.P. Change of the ty, and high degree of affliction by plant diseases. The production of pea varieties having an
flowering pattern as a formula of success in pea increased number of yielding nodes will allow changing the relation between the nonproduc-

breeding aimed at increasing the early ripeness and : :
the yielding capacity of peas, Vegetable 6rops of tive and reproductive parts to the advantage of the latter.

Russia. 2019;(6):27-30. (In Russ.) Me_tho_d_s. The pea varieties from the collection of bean cul'_tur_es Iaborato[ies of the Federal
https://doi.org/10.18619/2072-9146-2019-6-27-30  Scientific Vegetable Center were used as the research varieties. The main method of work
was intervarietal hybridization with subsequent single plant selection. In 2018-2019 the
selected lines were seeded in a nursery with an area of 7 m?. The forms with changed flower-
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Accepted for publication: 20.10.2019 varieties (Dakota, Ranniy Gribovsky 11, Voronezhsky Zelyony, Korsar, Orus, Viola, Zelyonaya
Accepted: 25.11.2019 Strela, Quartella) were used as parent components. The selection was performed on the

basis of the following features: changed flowering pattern, the number of yielding nodes, the
number of legumes on a node, as well as the length of a bean and the number of seeds in a
legume. A finometer was used for the determination of the green pea hardness.

Results. Sample 50-4-19 having a relatively low number of yielding nodes (6, 9) had the high-
est characteristics and was considerably superior to all the other samples by its yielding
capacity during the first and the second harvesting periods (7.24 and 9.55 tons per hectare).
The selection of the early forms with the changed flowering pattern and the shift of the
attraction centre to the 2nd or to the 3rd node allow carrying out breeding aimed at increas-
ing the early ripeness and the yielding capacity of peas.
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liness.
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BeepeHue

PanoHnpoBaHHble copTa ropoxa OBOLLHOIO XapakTepu-
3YIOTCS APY>XHOCTbIO CO3PEBAHUS U MPUFOAHOCTbLIO K MEXaHU-
31pOBaHHOM yOopke, YTO COOTBETCTBYET COBPEMEHHbLIM TEX-
Honorusim, Tpebylowmm oaHoobpasns Mopdonornieckomn
CTPYKTYPbl PACTEHUI U LEeHO3a. BaxHbIMY anemMeHTamMm Takmx
COPTOB SABMSIOTCS: YKOPOYEHHbIE MEXA0Y3NS, OrPaHNYEHHOE
MX YNCIIO C TEXHUYECKN crnefibiMu 606amu (06bI4HO 3-4) 1 pac-
nonoxeHne B BepxHel yactm ctebnsa (20-30% ot obuwien
DnnHbl ctebng) [1].

HaumHasa ¢ 80-x ronos XX Beka, Cenexkumsi ropoxa OBOLLHO-
ro Oblna HanpaefieHa Ha yBenunyeHue Yucna 60608 Ha y3ne u
yucna cemsiH B 606e. U kak peadynbTtat — 3Ha4YUTENIbHOE yBe-
NINYeHne CeMEHHOW NPoayKTUBHOCTM ropoxa, Ho obuias 6uo-
Macca pacTeHuii Mpu 3TOM CYLLECTBEHHO HE WU3MEHWUNach.
T.e., yBenMyeHne CeMeHHOW NPOAYKTUBHOCTM COMPOBOXAA-
JI0Cb U3MEHEHWNEM ANVHbI CTEDIS, apPXUTEKTOHUKN PACTEHNIA 1
BereTauMoHHOro nepuoga [2,3].

Hepoctatkamu TakOW apXMTEKTOHUKW pacTEHWUI ropoxa
OBOLLHOIO SIBISIETCS OrpaHnyeHne NpoayKTUBHOCTU B CBA3U C
MasiblM YMCIOM NPOAYKTUBHBLIX Y3/10B, HECTAOUIBLHOCTbL YPO-
XXAMHOCTK, CUNbHAs NopaxaeMoCTb 60Ne3HAMU. DTO 3HAYM-
TEeNbHO COKPATWJIO YMCIO NCMNONb3YyEMbIX B CENEKLMN NPU3HA-
KOB, YTO MNPUBENIO K OFPAHMYEHNIO NCMOSIb30BAHUS reHEeTnYe-
CKOM M3MEHYMBOCTU, OT KOTOPOW 3aBUCUT BO3MOXHOCTb
MOBLILLIEHNS YPOBHS MOTEHUMaNbHOW NPOAYKTUBHOCTW.
VIMeHHO no aTon NpuynHe HabnaaeTcs HEKOTOPbIN 3aCTON B
poCTe MOTEHUMaNbHOM MPOLAYKTUBHOCTU COPTOB. B HacTos-
Lee BpeMs NOTEHLUMaNbHAs YPOXaNHOCTb 3€/1€HOr0 ropoLLKa
pPanoHMPOBAHHbLIX COPTOB, MPM BbLICOKOM €ro KayecTBe,
cocTtasnset 4,5-8,0 T/ra. 1 aTOT nokazaTtesib He M3MeHWIICs 3a
nocnegHue 30 ner.

B cBs3u ¢ 3TuMm, B Onuxaunllern nepcrnekTuBe cenekuus
ropoxa OBOLLHOro AO/MKHA OblTb HAMpPaB/eHa Ha MOBbILLEHVE
YPOXaMHOCTM 1 Ka4eCcTBa 3eIEHOr0 rOpoLLKa, YCTOMYNMBOCTM K
abuoTnyeckmm paktopam cpedbl. OTO BO3MOXHO NMpu paspa-
60TKe NPUHUUNMANLHO HOBbLIX COPTOB, CYLLUHOCTb KOTOPbIX
CBOAMTCS K UBMEHEHWIO COOTHOLLIEHUS TEHEPATUBHOM HacTU K
LLEHO3Y, YTO CBA3AHO C yBeNMyeHneM ybopoyHoro nuaekca, ot
KOTOPOro 1 3aBUCUT, rNaBHbIM 00pas3oM, ypoxaliHOCTb Cop-
TOB [4].

OpavH 13 cnoco6oB — 3TO YBEIMYEHME YMCA MPOLAYKTUBHbIX
Y3/10B, 4TO UBMEHUT COOTHOLLEHNE HENPOAYKTUBHOM 1 PENPO-
LYKTUBHOW YacTen B NoNb3y nocnegHen. NpoaykTueBHas 4actb
LOJKHA COCTaBNATb HE MeEHee MONOBUHbI O0Len OavHbI
pacteHusi. B He6NaronpusTHbIX YCIOBUSIX CPebl MOBbLILLEH-
HOE YUCNO NPOAYKTUBHLIX Y3N10B OyaeT nrpate ponb 6ydepa
[5]. OaHako npmM3Hak «4NCNOo NPOAYKTMBHbLIX Y3/10B» B CEfek-
LI FOpOXa OBOLLHOrO NPakTUY4ECKN HE UCMONb3YETCHA B CUITY
psga npuynH. Bo-nepBbiX, BbICOKMIA MOTEHLUMAN YPOXaNHOCTH
3a CYeT yBeNn4eHns reHepaTUBHbIX Y3/10B COYETAETCs C pac-
TAHYTbIM PENPOAYKTMBHbIM MEPMOAOM, HEPABHOMEPHOCTbLIO
CO3pEeBaHUs, CKIIOHHOCTBIO K U3pacTtaHuio [6,7]. Bo-BTOpbIX,
OO0NbLIOE YMCNIO NPOAYKTUBHbIX Y3/10B AAET Pa3HOKAYECTBEH-
HbIl 3eneHbll ropolwek [8]. B-TpeTbux, — Npu3HaKk MMeeT
BbICOKYIO CTeneHb GEeHOTUMNYECKOM N3MEHYMBOCTN MO roAam,
o1 15-18 0o 40%, 4T0 3aTpyaHseT paboTy no otéopy [9].

Ho noTeHumanbHble BO3MOXHOCTU MPOAYKLIMOHHOIO Mpo-
Lecca pacTeHui MO3BONSIOT CaMble pasHbie MOPdOTUMbI
ropoxa paccmaTpmBaTb Kak NepCrnekTUBHbIE AN cenekunm. A
Heobxoaumyto 3 deKTUBHOCTbL MPON3BOACTBA MOryT obecne-
YNTb UL TE, Y KOTOPLIX Sy4yLle BCEro pa3BuTbl arpoLeHoTu-
Yyeckue cBoincTea [3].

McxogHbll Matepuan ropoxa OBOWHOrO, MOJSTYYEHHbIM B
nabopatopum cenekummn 1 CEMeHOBOACTBA OBOLLHbIX 6000BbIX
kynbTyp @IrEHY PHLLO, xapakTepr3yeTcs NOBbILLIEHHBIM YAC-
JIOM NPOAYKTUBHbBIX Y310B C BbICOKOW APYXHOCTbIO CO3peBa-
HUS, KoTopas 00yCroBNeHaN3MEHEHNAMM XapakTepa LBeTe-
HUS 1 nnogoobpasoBaHns. Ha Takux popmax 0OTMEYEHO HeMNo-

CEJIEKUMA N CEMEHOBOACTBO CEJIbCKOXO3ANCTBEHHbLIX PACTEHUN

cnepoBaTtesibHOE LBeTEeHME, KOTOPOEe HaYMHAeTCs CO BTOPOro
y3na, a packpbiTve 6yTOHOB MPOUCXOOUT OOHOBPEMEHHO Ha
yeTblpex y3nax. LleHTp aTtTpakumm npym 3TOM CMELLEH Ha BTO-
POV-TPEeTMin y3en, 4TO MO3BOASET pacTeHuo (GpopmMmpoBaTb
NnpakTUYeckn OLHOBPEMEHHO G00bI Ha YETLIPEX-MNATU y3nax
[9]. Mpun3Hak HenocnepoBaTENbHOro LIBETEHUS HOCUT peLec-
CVBHbIV XapakTep HacnefoBaHUs U MPOSIBASETCH Ha paHHe-
cnenbix popmax. [1].

Mcnonb3oBaHue Takux GOpM B Ka4eCTBE POAUTENBCKOrO
KOMMOHEHTA Ha FOPOXe OBOLLHOM MO3BOJISIET BECTU CENEKUMIO
Ha CKOPOCMENOCTb M MPOAYKTMBHOCTb. TeopeTnyeckas BO3-
MO>XHOCTb COBMELLEHUS 3TUX napaMmeTpoB Ha dusmnonormnye-
CKOI1 OCHOBE Hay4HO gokasaHa [10].

Llenbio nccnepoBaHma 6bi1I0 CO3[aHME pPaHHECMNENbIX
JINHNIA TOPOXa OBOLLHOIO C NMOBbILLEHHOM MPOAYKTMBHOCTbIO 3a
CYET YBEIMYEHMS 4YMCNa FEHEPATUBHbIX Y3/I0B U OPYXHOrO
NMIOAOHOLLEHUS.

Martepuanbl u meToabl

MaTtepuvanom Ans nccnefoBaHnin NOCAYXUNM copTa ropoxa
OBOLLHOIr0 POCCUNCKOM 1 3apybexHon cenekumm n obpasubl
13 konnekumm nabopatopun 6060BbIX KynbTyp. OCHOBHOM
MeTO[, CENEKLMM — MEXCOPTOBAdA rmbpuan3aLms ¢ NoCneayo-
WM MHOMBUAYaNbHbIM O0TO60pOM. Bbino npoaHann3vpoBaHo
6onee 25 rmbpuaoB OT NPOCTbIX M MHOTOKOMIMOHEHTHbIX CKpe-
LWMBaHUIM, NpoOBeOeHO [A0MoJfHUTENbHO 15 6GEKKPOCCOoB.
Pa6oTa no rubpuamsaumm 6bina Havata B 2001 roay Ha 6ase
depnepanbHoOro Hay4HOro LeHTpa OBOLLEBOACTBA
(MockoBckas 06nactb). MNMoYBbl OMLITHOrO y4acTka AEepPHOBO-
NOA30NCTbIE CPeoHECYrMHUCTBIE. 10 copepXaHuio rymyca
B NMaxOTHOM CJ10€ MO4YBbl OTHOCATCS K CNaborymycmpoBaHHbIM,
C HM3KOWM 00O0ralleHHOCTbIO TymMyca a3oTOM U HEBbICOKUM
coaepXxaHnueM nabuibHOro OpraHN4eckoro BeLecTBa.

PaboTa BbIMOMHEHA COrNacHO METoAMKE MO Cenekunumn u
NepBUYHOMY CEMEHOBOACTBY OBOLLHbIX GOBOOBbLIX KynbTyp
[11]. MuTOMHMKN pa3melanu, UCMnosb3yst cxemMbl paboThbl C
CaMoOoNbIAIOWMMUCS  KyNbTypaMu. AHann3 rubpuaHoro
Marepuana rno YMcny NPoAyKTUBHbLIX Y3/10B U y4eT yPOXamHo-
CTW 3€/1IeHOr0 ropoLLKa U CEMSIH MO KaXA0My Y35y NPOBOANIN
B CPaBHEHUWN C POANTENBCKUMN dOopMaMK.

B 2018-2019 ropax BblOefieHHble NIMHUAW BbICEBANUN B
NMUTOMHUKE nnowaabio 7mM? B 3-X KpaTHOM MOBTOPHOCTU U
CpaBHMBaNM C pPaHHUMK copTamMn n3 [0CynapCTBEHHOro
peecTpa cenekuUMOHHbIX AOCTUXEHWUN, OMYLLEHHbIX K UICNOSb-
3oBaHuio (2018 roa). B nepuop TeXHMYECKOW CNenocTu
MCNONb30BanM ABa Cpoka yOOPKW: MEpPBbIA — ONTUMASIbHbIN
(nokagdaHusa ¢uHomeTpa 39-42); BTOpPOM — 4epe3 Tpu OHS.
YueTHaa npo6a 50 pacteHuin. na onpeneneHns TBepOoCTU
3es1eHoro ropotuka ncnonabdosanu dnHomeTp (FINOMETER).

Pe3ynbTaTbl 1 00CyXaeHue

BblaeneHune paHHecnenbix Gopm ropoxa OBOLLHOIO C U3mMme-
HEHHbIM XapaKTepPOM LBETEHUS 1 Nioao006pa3oBaHUs NO3BO-
NSIeT BECTU CENEKLUMIO Ha CKOPOCMENOCTb 1 NPOAYKTUBHOCTb
6e3 yuwepba kavecTtBa. a5 NOBbILLEHUS NPOAYKTUBHOCTU U
yBENIMYEHNST NIACTUYHOCTN HOBBLIX COPTOB ObINM MPOBEAEHbI
CKpelwyBaHus, a 3aTtemM OTOOpPbl Ha YMCO MPOAYKTUBHBIX
Y3J10B C UBMEHEHHbBIM XapakTepoM LiBETEHNS.

B kayecTBe pOAUTENBCKUX KOMIMOHEHTOB MCMOJb30BasM
GOpMbI C M3MEHEHHbIM XapakTepoMm useTeHus (lNepseHed,
PaHHuin 28-11, Wenson) n Hanbonee NpoaykTUBHbIE PaHHME U
cpepHecnenble copTa (JakoTta, PaHHui rpuboBckuini 11,
BopoHexckuin 3enenbiii, Kopcap, Orus, Buona, 3eneHas
cTpena, Keaptenna) (puc. 1). OT6op npoBoanan No crnenyio-
LM MpU3HaKaMm: N3MeHeHHas popma LUBETEHUS!, YUCTO MPo-
OYKTUBHbIX Y3J10B, Yncno 60608 Ha y3ne, gnnHa 6o6a 1 4nucno
cemsiH B 606e.

B 2018-2019 rogax 6bina npoBeAeHa oLeHKa OByX COPTO-
06pa3LLoB ropoxa OBOLLHOIMO paHHEeCMeIoN rpynnbl Beretauumm
C MOBbIWEHHbIM YMCJIOM MPOAYKTUBHbIX Y3JIOB U HEMOCNeao0-
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ALE i
Puc. 1. @opmbi LiBETEHNSI rOPOXa OBOLLHOIO: a — 06bIYHasi, 6 — U3BMEeHeHHas
Fig. 1. Flowering forms of vegetable peas: a — ordinary, b — altered

BaTesbHbIM LBeTeHMEM (49-4-19 n 50-4-19). Anqa cpaBHe-
HUS ncnonb3oBanu copta cenekumn GHUO: PaHHWi rpu-
6osckuin 11, Yumka, Kopcap nm MHOCTpaHHOW cenekuuu
ABona. CopTa pasnmyanuchb No YNCy NPOAYKTUBHbIX Y3/10B
n obnagann copToBON CneunduYHoCTbio. Beicoknm yuc-
JIOM NPOAYKTUBHbIX Y3J10B XapakTepmnaoBanucek copT Yuka
1 ABa HoBbIx ob6pasua (49-4-19 n 50-4-19) (Tabn.1).

Bonee Hu3Kasi ypoxanHOCTb MpW NMEepPBOM CPoke YOOpKM
Oblna y coptoB PaHHuii rpubosckuii 11 n Asona (3,92 u 4,14
T/ra, COOTBETCTBEHHO), Y KOTOPbIX ObII0 MEHbLLIE MPOAYKTMB-
HbIX Y3/710B. Heckonbko ypoxaiiHee Obinn copta Kopcap (4,99
T/ra — 4,3 npoayKTuBHbIX y3n1a) n Yuka (4,68 1/ra — 7,0 y3nos).
O6pa3subl 49-4-19 n 50-4-19 npeBocxogmnu Bce copTta Mo
YPOXaMHOCTK 3eneHoro ropwka - 5,9 n 7,24 1/ra, cooTBeT-
CTBEHHO.

Mpn BTOpOM Cpoke yOOPKN YPOXKAMHOCTb Y BCEX COPTOOO-
pPasLoB yBENMYMBANACh, HO C PA3HOM NPOMNOPLIMOHANBHOCTLIO.
Hanbonbliyto npnbasky AaBanu copTa C yBEIMYEHHbIM YMC-
oM nNpoaykTuBHbLIX y3noB (Kopcap, Yuka, 49-4-19 n 50-4-19).

O6paszew, 50-4-19 npm OTHOCUTENBHO HEBLICOKOM YUCE
NPOAYKTUBHBIX y3/10B (6,9) MMen camble BbICOKME nokasa-
TENN N 3HA4YNTENbHO NPEBOCXOAMN BCe Apyrne obpasLibl no
YPOXaNHOCTM NPy NEPBOM U BTOPOM Cpoke y6opku (7,24 n
9,55 1/ra).

KayecTBO cBeXero M KOHCEPBUPOBAHHOrO ropoLluka
3aBUCUT OT KOHCUCTEHLMWN 3epHa B Nepuon TEXHUYECKON
cnenoctu. NMO3TOMY OLEHKON KayecTBa MOXET CIyXWUTb
nokasaTesib TBEPAOCTU 3€/eHOr0 ropolka, onpepense-
MbIh N0 GUHOMETPY. TBEPAOCTb 3€/IeHOro ropoLka Bcex
rnccneoyembix 0O6pas3LoB BO3pacTaeT A0 KoHua yOopKu, HO
C pPa3HOM MHTEHCUBHOCTbLIO. Npu 3TOM, NokasaTenb TBEP-
[OCTU ropolka ysenuuyusancsa Oonble y obpasuoB C
MWHUMaNbHbIM YMUCNIOM MPOAYKTUBHBIX ynoB (ABona u
PaHHuIn rpnbosckuii 11). CopTta ¢ 60NbLLIXWM YUCIOM MPO-
OYKTUBHbIX Y3/10B MMeT 6osiee pacTsHyThlli Nepuos Tex-
HMYECKOW CMesiocTu, Ha 4YTO yKa3biBaeT MPOLEHTHOE OTHO-
LWeHVe nokasaHuini puHOMEeTpa BTOPOro cpoka ybopku K
nepeomy.

Ta6nuua 1. YpoxaiiHOCTb 3€1eHOro ropoLLKa COPTOB C Pa3/INYHbIM YUCIOM reHePaTUBHbIX Y3/10B
B 3aBUCUMMOCTH OT Cpoka y6opku, 2018-2019 rog
Table 1. Productivity of green peas of varieties with a different number of generative nodes depending
on the harvesting period, 2018-2019

YpoXXaiiHOCTb 3€JIEHOT0 ropoLuKa, T/ra

06pas3ubl yny*
1-i cpok yoopku 4epes 3 cyTok
PaHHwuiA rpu6oBck. 11 3,6%0,5 3,92 4,7
ABona 3,4+0,3 4,14 8,1
Kopcap 4,3+0,2 4,99 6,73
Yuka 7,0£1,6 4,68 6,36
49-4-19 8,1+1,7 5,9 7,71
50-4-19 6,9+0,8 7,24 9,55
HCPgs 1,6 1,17 1,34

* - 4YNCNO NPOAYKTUBHbIX Y3/10B
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TeepaocTb ropoiuka no GpuHoMeTpy

% k1 cpoky 1-i cpok yoopku uyepes 3 cyToK %, K 1 cpoKy
119,9 42,5 56,6 130,1
124,4 43,4 59,2 137,3
134,9 39,7 50,0 125,9
135,9 40,0 46,8 117,0
130,7 39,5 455 115,2
131,9 39,3 459 116,8

1,5 5,0
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CENEKUMA N CEMEHOBOACTBO CEJIbCKOXO3ANCTBEHHbLIX PACTEHU

Tabnuua 2. OueHka TBePAOCTYN 3€JIeHOr0 ropoLLKa o GUHOMETPY B Nepuos TEXHNYECKOI CriesocTn
B 3aBUCUMOCTH OT NPOAYKTUBHOIo y3na, 2019 rog
Table 2. Evaluation of the hardness of green peas by finometer during the period
of technical ripeness depending on the productive node, 2019

TBepAOCTb ropoLuka no GUHOMeTpy, No ysnam

O06pa3subl

| ]
PaHHuii rpuéosck. 11 43 38
Asona 48 42
Kopcap 42 40
Yuka 44 40
49-4-19 46 42
50-4-19 42 42

HemanoBaxHoe 3Ha4YeHne NMEET BbIPAaBHEHHOCTb 3E/1IeHOr0
ropoLuka B Nepmom TeXHUYECKon cnenocTtu. na aToro B nep-
BbIli CPOK yOopKkM Oblna NpoBeAeHa OLeHKa MIOTHOCTU 3epeH
no ysnam (taén. 2).

Tak, copta PaHHuiIA rpubosckuii 11 1 ABona MmetoT gocTa-
TOYHO Pa3HOKAYECTBEHHbIN ropolwlek. PasHuua B nMAOTHOCTU
3epeH Mexay nepsBbIM 1 TpeTbeM y3namu coctaBuia ot 9 go 14
eanHNL, COOTBETCTBEHHO. Y copToB Kopcap un Yuka yder
BbIMOJIHEHHbIX OO0O0B LIEeN Mo YeTbipeM y3nam, a pasHuua B
nokKasaHusIX MIOTHOCTU MeXAy KpanHUMM y3namuv coctasmna 8-
10 eanHuy,. To ecTb, 3eJIeHbIi TOPOLWIEK MO MAOTHOCTU Obln
6onee BblpaBHEHHbIM. CaMble BbICOKME nokasaTenn kadecTtsa
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BbipaBHEHHOCTb
no
n v \'} dpakuuam, %
34 - - 88
35 - - 86
38 36 - 86
37 34 - 77
38 34 30 82
40 38 34 88

Oblnn y copToobpasua 50-4-19. Y paHHoro obpasua OLeHKY
ropoLuKa npoBOAUAN MO MNATU y3/1aM, a pasHMLa NoKasaHWui
durHOMETPa Mexay NepBbIM 1 NATbIM y31aMn COCTaBuIa BCEro
6 eguHNLL.

3aknioyeHne

BbloeneHne paHHuX GOpM C M3MEHEHHbBIM XapakTepoMm LiBe-
TEHUS U CMELLEHNEM LIEHTPa aTTpakLmm Ha 2-3 y3en No3BonseT
BECTW CENEeKUMIO HA PAHHECNENOCTb Y MPOAYKTUBHOCTb.

YBENMYEHHOE YNCIIO NPOAYKTUBHbLIX Y3/10B (6-8) ¢ Henocne-
[0BaTeNlbHbIM LBETEHMEM JAeT BO3MOXHOCTb MOny4aTb Kaye-
CTBEHHbI ropoLuek ¢ 4-5 y3soB.

About the authors:

Vladimir A. Ushakov - Cand. Sci. (Agriculture),
Leading Researcher
https://orcid.org/0000-0001-8901-1424

Irina P. Kotlyar - Cand. Sci. (Agriculture),
Leading Researcher
https://orcid.org/0000-0002-0458-9698

Irina M. Kaygorodova - Cand. Sci. (Agriculture),
Senior Researcher
https://orcid.org/0000-0002-5048-8417
Ekaterina P. Pronina - Cand. Sci. (Agriculture),
Leading Researcher
https://orcid.org/0000-0001-9682-5389

® References

1. Kotlyar I.P., Ushakov V.A., Kaygorodova |.M., Pronina E.P. Vegetable pea breeding
on technology. Vegetable crops of Russia. 2019;(2):34-38. (In Russ.)
doi.org/10.18619/2072-9146-2019-2-34-38

2. Delaney R.H., Dobrenz F.K. Morphological and anatomical featureless of alfalfa
leaves as related to co exchange. Grop Science. 1974;(14):444-447.

3. Amelin A.V. The role of plant architectonics in the formation of highly productive and
technological crops by pea varieties. Agrarnaya Rossiya. 2002;(1):77-82. (In Russ.)
doi.org/10.30906/1999-5636-2002-1-77-82

4. Fossati A., Paccaud F.X. La selection dub le an Suisse: passe, present, future. Rev.
Suisse agr. 1986;18(2).

5. Epikhov V.A. The grouping of quantitative traits and its role in the selection of veg-
etable peas. Scientific Conference: Selection of vegetable crops. M.: VNIISSOK.
1998. 181-185 p. (In Russ.)

6. Snoad B. A preliminary assessment of ‘leafless peas. Euphytica. 1974;23:257-265.
7. Schitz S., Galtaardo K.,Huart M., Negroni L., Sommerer N., Burstin J. Proteome
reference maps of vegetative tissues in pea. An investigation of nitrogen mobilization
from leaves during seed filling. Plant physiol. 2004;135:2241-2260.

8. Semenova T.N. The starting material for the selection of vegetable peeling peas on
product quality. Abstract of dissertation for the degree of candidate of agricultural sci-
ences. Leningrad, 1972. (In Russ.)

9. Kotlyar I.P. Isolation, evaluation and creation of source material for the selection of
peas of canned vegetables for potential productivity. Abstract of dissertation for the
degree of candidate of agricultural sciences, Moscow, 2009. 26 p. (In Russ.)

10. Obraztsov A.S. Physiological aspects of plant breeding for early maturity and pro-
ductivity. Russian Journal of Plant Physiology. 1973;20(1):21-26. (In Russ.)

11. Guidelines for selection and primary seed production of vegetable legumes.
Moscow, 1985. 60 p. (In Russ.)

[ 30 ]



