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Bac pexakrop

HYPFOXHUH Tanrar CeifiT:kaHy/bl, MEIMLIUHA FBUIBIMIAPBIHBIH TOKTOPHI, mpodeccop, KP
¥YFA xoppecnionaent mymeci (Anmarsl, Kazakcran) H =10

PEJAKIHAS ATTKACBI:

BEPCIMBAEB Paxmerka:xbl Eckenaipyibl (0ac penakTopablH OpbIHOacapbl), OHOIOTHS
FBUIBIMIAPBIHBIH JOKTOPEI, ipodeccop, KP ¥TA akanemuri (Anmarsr, Kasakcran) H = 12

KAMBAKUH Kao6b11 Kanapy.isl (6ac pegakTopabIH opbiHOacapsl), OUOIOTHs FHUIBIMAAPBIHBIH
noktopsl, mpodeccop, KP ¥F'A akanemuri (Anmarsl, Kasakcran) H = 2

BUCEHBAEB Amanrenai Kyanbimoaiiyibl, 0M0IOTHS FBUIBIMIAAPBIHBIH JOKTOPEL, TIpodeccop,
KP ¥TA akanemuri (Anmarsl, Kazakcran) H =7

XOXMAHH Jxynut, Ceren yHUBEPCHUTETiHIH (apManeBTuKa (BakylIbTeTiHIH (apMakorHO3Hs
KadeapacelHBIH ~MEHTEpPYIIiCi, JKapaTbUIBICTAHy FBUIBIMAAPBIHBIH IOHAPANBIK  OPTANBIFBIHBIH
mupekropsl (Ceren, Benrpus) H =38

POCC Camup, PhD nokropslr, Muccucunu yHUBEpCUTETIHIH ©CIMIIK OHIMICPIH FBUIBIMH 3€PTTEY
YITTHIK opTanbiFsl @apmanms mekrediniy npodeccopsl (Oxkchopn, AKL) H = 35

DAPYK Acana Jlap, Xamgapa Ans-Mamxuga OIBIFBIC MEIULIMHA KOJNJICDKIHIH MPOQECccopHl,
Xampapa yausepcuteTitig Lsirbic Mmeqununa ¢axynsreti (Kapaun, [Tokictan) H =21

TOMIIBIBEKOB Moken Monaadaiiy/ibl, aybll MapyamibuIbFbl FHUIBIMAAPEIHEIH TOKTOPBI,
npodeccop, KP ¥F'A akagemuri (Anmarsl, Kazakcran) H =2

CATUTOB A6aii Opa3syibl, OHOnOrust FHUIBIMAAPBIHBIH JOKTOPBI, mpodeccop, KP ¥FA
akagemuri (Anmarsel, Kazakcran) H = 4

XYTOPSTHCKHM Buranuii, punocodus gokrops: (Ph.D, papmariesr), Pequur yHuBepcHTETIHIH
npodeccops! (Penunr, Aurmust) H = 40

BEHBEPUH Banepuii BacuabeBuu, (0ac pemakTopAblH — OpbIHOAacapbl), MEAHMLIHA
FBUIBIMIAPBIHBIH JOKTOPEL, mpodeccop, KP ¥FA akanemuri, Kazakcran PecryOnukacer [pesunenti Ic
Backapmacs MeauumHambslK OpTaibIFBIHBIH IUpeKTophl (Anmarsl, Kazakcran) H =11

JIOKHIINH BsiueciiaB HoranoBuy, KP ¥FA akanemwuri, MequuuHa FeIIBIMIAPBIHBIH TOKTOPBI,
npodeccop, "PERSONA" xanblkapaiblK KIMHUKAIBIK PETPOAYKTOJIOTHS OPTAIBIFBIHBIH JTUPEKTOPHI
(Anmarsl, Kazakcran) H = 8

CEMEHOB Buagumup I'puropseBuy, 610710rust FBUTBIMAAPBIHBIH TOKTOPEL, podeccop, Yyamr
pecryOnuKachiHBIH €HOCK CIHIpreH FhUIBIM KaipaTkepi, Mopdomorus, AKYyIIEpIiK >XOHE Teparus
KageapachIHBIH MeHrepyIici, "HyBanr MeMJIEKETTiK arpapibIK yHHBepcHTeTi" Deaepanaplk MEMIICKETTIK
OOMKETTIK sKoFapsl Oinim 6epy Mekemeci (Uebokcapsl, Uysam Pecryommkacel, Peceit) H = 23

IENETKUH Urops AnexkcaHIpoBUY, MCIUIMHA FHUTBIMAAPBIHBIH JOKTOPHI, MOHTaHa IITATHI

yauBepcuteTiHig npodeccops! (AKLI) H =27

«KP ¥T'A Xa6apaappl. Buosiorus :xoHe MeANIHHAIBIK CEPUACHD).
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I'naBublil penakrTop:

HYPI'OXHUH Taarar CelT:KaHOBUY, JOKTOp MEOUIMHCKHX HayK, mpodeccop, UieH-
xoppecnonnenT HAH PK (Anmarel, Kazaxcran) H =10

PEJAKIIMOHHAS KOJIJIEI'US:

BEPCUMBAEB Paxmerkaxun MckeHIupoBUY (3aMECTHTENh INIABHOTO PEAAKTOPA), AOKTOP
OMoNOrHYecKuX Hayk, mpodeccop, akagemuk HAH PK (Anmarsl, Kazaxcran) H =12

KAMBAKHUH Ka6s11 )KanapoBuy (3aMecTUTENb INIABHOTO PEIAKTOPa), JOKTOP OHOIOTHYECKUX
HayK, mpodeccop, akagemuk HAH PK (Anmarsl, Kazaxcran) H = 2

BUCEHBAEB Amanreapapl KyanOaeBuu (3aMecTHTENb INABHOTO peNakTopa), AOKTOP
Ouonornyeckux Hayk, mpodeccop, akagemuk HAH PK (Anmartsl, Kazaxcran) H=7

XOXMAHH [IxyauT, 3aBenyronmii kadeapoit @apmakorno3un @apmManeBTHIECKOro GaxyasTeTa
Vuuepcutera Cerena, AupekTop MEXANCIUIUIMHAPHOTO INEHTpa ecTecTBeHHBIX Hayk (Ceren,
Benrpus) H =38

POCC Camup, noxrop PhD, nmpodeccop Llkonsr dapmanuyn HaMOHAIBHOTO HEHTPA HayYHBIX
HCCIIEIOBaHMN PACTUTENBHBIX MPOAYKTOB YHUBepcutera Muccucunu (Oxcdopa, CILIA) H =35

DAPYK Acana [lap, mpodeccop xomnemxa Bocrounoir meauiunbl Xamaapaa anb-Mampkuaa,
¢axynereT BocTouHoit Menuimael yauBepcureta Xamaapaa (Kapauu, [Takucran) H =21

TOMIIMUBEKOB Maken Mo/ia6aeBud, 10KTOp CEIbCKOXO3SHCTBEHHBIX HAyK, mpodeccop,
akagemuk HAH PK (Anmarel, Kazaxcran) H = 2

CAI'MTOB A6aii Opa3oBuy, TOKTOp OMOIOTHYECKUX HayK, mpodeccop, akagemuk HAH PK
(Anmarsl, Kazaxcran) H = 4

XYTOPSTHCKUM Buranuii, noxrop dunocoduu (Ph.D, papmarest), mpodeccop Yaupepcurera
Penunra (Pegunr, Aumus) H = 40

BEHBEPUH BaJjepuii BacuibeBuy, JOKTOp MEIMIMHCKHX HayK, mpodeccop, akagemuxk HAH
PK, nupextop Menunmuckoro mentpa YmpasineHus aenamu [Ipesumenta PecmyOmukm Kazaxcran
(Anmarsl, Kazaxcran) H =11

JIOKLIHWH Bsiuecias HoranoBuy, akanemuk HAH PK, nokrop MmenuuuHckux Hayk, mpodeccop,
IUpEeKTOp MeXayHapomHOro KiIMHHYecKoro meHTpa pempoxykronorun «PERSONA» (Ammarsl,
Kazaxcran) H=28

CEMEHOB Buaanumup I'puropbeBuy, T0KTOp OHOIOTHYECKUX HAYK, IPOQEccop, 3aCilyKEHHBIN
nearenb Hayku Yysamickod PecmyOmukm, 3aBenmyrommii kadeapoil mopdonorum, akymepcTBa H
Teparmy, DeneparbHOE TOCYHApCTBEHHOE OIOMKETHOE 00pa3oBaTebHOE YUPEXKICHHUE BBICIIETO
oOpa3oBanusi «UyBalICKUi TOCYIapCTBEHHBIM arpapHblii yHuBepcuteT» (UeOokcaper, UYysarmickas
Pecmy6nuka, Poccust) H =23

IENETKUH Hrops AjlexkcaHIpoBuY, TOKTOp MEAUIMHCKUX HayK, podeccop YHHBEpcUuTeTa

mrara Montana (CIIA) H =27

«M3Bectuss HAH PK. Cepusi 6mosiornyeckasi 1 MeTHIIUHCKAS.
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ECOLOGICAL AND ECONOMIC INDICATORS OF ADAPTED
WINTER PEA VARIETIES OF FOREIGN BREEDING

Abstract. The purpose of the research is to increase the competitiveness
of crop products by adapting winter pea varieties of foreign breeding to the
conditions of the southeast of Kazakhstan.

The article presents the results of the adaptation of winter pea varieties of
Serbian selection to local conditions. Among the studied varieties, the varieties
“NS Moroz” (b=1.20) and “Kocmaj” (b=1.14) had the greatest response to
adaptation to agroclimatic growing conditions. The maximum grain yield
(39.4 centners/ha) was provided by the winter pea variety “NS Moroz”, dry
weight (77.3 centners/ha) by the “Kocma;j” variety. Accordingly, 448.5 and
344.8 thousand tenge of net profit were received from one hectare. The level
of profitability was 160.2 and 146.7%. The content of ash and crude protein in
adaptable varieties of winter peas “NS Moroz” (grain) and “Kocmaj” (fodder)
directions exceeds the control variety “Shal” by 0.07-0.38% and 0.56-1.56%,
respectively. In terms of elemental composition, the excess was 4.71-6.60%
(zinc), 2.10-11.42% (iron), 1.85-3.42 (manganese), 0.09-0.28% (nickel) and
0.02-0.06% (cobalt).

In general, the adapted varieties of the Serbian selection NS Moroz (grain)
and Kocmaj (fodder), which provided high environmental and economic
performance in local conditions, are recommended for further introduction
into production in the foothill zone of the southeast of Kazakhstan.

Key words: Winter peas, adaptability, productivity, quality of grain and
green mass, elemental composition.
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HETEJAIK CEJEKIUAJIDBI KY3IIK AC BYPIIAKTBIH
BEHUIMJIEJITEH COPTTAPBIHBIH, KOOI USLJIBIK )KOHE
IKOHOMMKAJIBIK KOPCETKIIITEPI

AHHoTanus. XKyprizuireH 3epTTeyaiH MaKcaTbl IIETENIIK CENeKIUsIIbI
Ky3/aikac Oypiak coprrapbid KazakcTaHHBIH OHTY CTIK-IBIFBIC KaF IaiiIapbIiHa
OeifimMey apKbLIbI ©CIMJIIK MAPYaITbUIBIFBI OHIMIHIH O9ceKere KaOlIeTTiIIriH
apTTHIpY.

Makanana CepOust CEEKITUACH KY3/IIK ac OypIliaK COPTTaPbIH KEPTITIKTI
XKarjainapra OeiliMziey HOTHXKeNepl KEeNTipUIreH. 3epTTeNireH COpTTap/blH
iminge “HC Mopo3” (bi=1,20) xone “Kocmaj” (bi=1,14) coprrapsl
arpoKJIMMATTBIK KaFJailapra OeHiMIeny/IiH eH YJIKEeH JA9pEeKeCiH KOPCEeTTI.
Maxkcumannsl 1oH eHimauniria (39,4 w/ra) ky3mik ac OypmarsiaeiH “HC
Mopo3” copThl, an Kyprak Macca eHimautirid (77,3 m/ra) — “Kocmaj”copthl
KamTamachi3 erti. OcblFan colikec, Oip rexrapaan 448,5 xoHe 344,8 MbIH
TeHre Tasa maiiga anelHabl. Penradenpaimik meHreii 160,2 xone 146,7%
6onapl. “HC Mopos” (monai) xoHe “Kocma)” (skemik) OarbITTarbl KY3/IK
ac OypLIaFrbIHBIH OeHWiM/ENeTiH COPTTApbIHAAFbl KYJ MEH LMK MPOTEeHHHIH
Kypambl 6akpuiay petinzae ansiarad “llanx” copreinan tuicinme 0,07-0,38%
xone 0,56-1,56% - ra apThIK aJbIHIBL. DJIEMEHTTIK Kypambl OOMBIHIIA
6axpinay coptbiHad 4,71-6,60% (mbipbim), 2,10-11,42% (temip), 1,85-3,42
(mapraserr), 0,09-0,28% (aukens) xone 0,02-0,06% (K0OaIBT) apTTHI.

Kanmpr, SkeprijmikTi Kargaiiapna  JKOFapbl  JKOJIOTHUSJBIK — KOHE
SKOHOMMKAJIBIK Kepcerkimrepal kamramacbid3 eteTiH HC Mopos (acThIK)
xoHe Kocmaj (skemik) OarbIThiHAaFel CepOus CeNeKIUsICHIHBIH OeHiMaenTeH
coptrapbl Ka3zakcTaHHBIH OHTYCTIK-IIBIFBICBIHAAFBl Tay OOKTepiHAeri
ailiMaKTa eHJipiCKe OaH opi €HTi3y YIIIiH YChIHBUIAIbI.

Tyiiin ce3nep: Kysnik ac Oypiak, Oeilimaeny, OHIMIUTIK, aCTHIK >KOHE
’KACBLI Macca carachkl, MIEMEHTTIK KypaMBbl.
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3KOJOI'MYECKHE U SKOHOMUWYECKHUE NOKA3ATEJIH
AJATITHPOBAHHBIX COPTOB O3UMOI'O 'OPOXA
3APYBEKHOM CEJEKIIMA

AnHoranusi. llenpio wucciaenoBaHWil SBISIETCS TOBBIINICHHE KOHKY-
PEHTOCIIOCOOHOCTH PACTEHUEBOAYECKON MPOAYKIMH IyTEeM aJanTaluu
COpPTOB 03UMOTO TOpOXa 3apyOeKHOW CENEeKIIMH K YCJIOBUSM IOrO-BOCTOKA
Kazaxcrana.

B crarbe mpuBeneHBI pe3yNbTaThl AJaNTalid COPTOB O3MMOTO TOpoXa
CepOckoll ceneknuMu K MECTHBIM YyCioBUsSM. Cpeau H3yd4aeMbIX COPTOB
HauOONbIEH pPEaKIe M0 aJanTalud K arpoKIMMaTHYEeCKHM YCIOBUSIM
BbIpamuBanus obmanamu copra «HC Mopos3» (bi=1,20) u «Kocmaj»
(bi=1,14). MakcumanpHy0 ypokaitHOCTh 3epHa (39,4 11/ra) oGecredmst copT
o3umoro ropoxa «HC Mopo3s», cyxoii maccel (77,3 m/ra) — copt «Kocmaj».
COOTBETCTBEHHO, C OIHOro rekrapa noinydeHo 448,5 u 344,8 Tbic. TeHre
YUCTON NpuObUIH. YpoBeHb peHTadenbHOCTH cocTaBuwi 160,2 u 146,7%.
ConeprkaHue 30JbI U CHIPOTO MPOTEHHA y AAANTUPYEMBIX COPTOB O3UMOTO
ropoxa «HC Mopo3» (3epHoBoro) u «Kocmaj» (KOpMOBOTO) HampaBJICHH
IpeBbIIaeT KOHTpoabHBIA copT «Illam» coorBercTtBeHHO Ha 0,07-0,38% n
0,56-1,56%. Ilo anemeHTHOMY cOCTaBy npeBbIlIeHUE cocTaBuio 4,71-6,60%
(tmHK), 2,10-11,42% (>kene3o), 1,85-3,42 (mapranen), 0,09-0,28% (HuKes)
u 0,02-0,06% (xo0amnsbT).

B uenom, amantupoBanubie copta CepOckoit cenmeknuun HC Mopos
(3eproBoro) u KocMmaj (KopMOBOT0) HampasieHHsI, 00€CIIeUHBIINE BHICOKHE
JKOJIOTUYECKUE U DKOHOMHUYECKHE TIIOKa3aTell B MECTHBIX YCIIOBUSX,
PEKOMEHAYIOTCS JUIS JATBHEUIIIETO BHEIPEHHUS B TPOU3BOACTBO B IIPEIATOPHOM
30HE 10ro-Boctoka Kazaxcrana.

KuarwueBble cJjioBa: 03uUMbIA TOpOX, aJalNTUBHOCTh, YPOXKAWHOCTD,
Ka4eCTBO 3€pHA M 3eJIEHOW MaCChI, YIEMEHTHBIN COCTAaB.

Introduction. Adaptation is a process or result of changes in the structure
or functions of an organism that provides the ability to exist in a given
environment. Adaptability is the ability of an organism to adapt to any
particular or any environment. The property of a species to occupy different
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habitats with different environmental factors is called ecological plasticity [1-
3], which is well expressed in wheat, oats, barley, potatoes, rye, and to a lesser
extent in crops of southern origin corn, soybeans, and peas.

The placement of crops and varieties in agricultural zones should be carried
out taking into account the specific response to climatic and soil conditions,
which provides better adaptation to growing conditions and greater resistance
to stress factors [4.5]. The inconsistency of climatic and meteorological
conditions with the needs of plants leads to a significant decrease in yield. In
this regard, the adaptation of foreign varieties and hybrids with a wide genetic
diversity, namely, in terms of ripening, attitude to drought, pathogens, quality
indicators, etc., will contribute to more efficient use of bioclimatic resources
in the intensive farming system of Kazakhstan.

Moreover, there is currently a growing interest in Kazakhstan in
economically profitable crops that bring more income. These crops include
peas and soybeans, which have a wide range of uses. [6-9]. The use of peas is
varied: food in the form of mature seeds, fresh green peas, industrial (canned
green peas), fodder (grain fodder, green fodder, silage, haylage, hay, hay
grass), for green fertilizer [10.11]. In terms of its consumer and environment-
forming qualities, pea rightfully occupies one of the leading places among
legumes.

As a result of many years of research, Serbian breeders (NS SEME, Novi
Sad) have developed varieties of winter peas, the advantages of which are:
high winter hardiness (seedlings of winter peas normally tolerate frosts down
to minus 17 degrees, which is fatal for other winter crops); effective crop
rotation management (winter peas can be sown quite late, which means that this
legume can be sown after harvesting corn with low and medium FAO (Food
and Agriculture Organization) and more); early harvesting (the possibility of
obtaining a second harvest); efficient use of early spring moisture (increase in
potential yield); high profitability (quite comparable with the average results
for soy). Cultivation of winter peas potentially yields 1.5-2 times higher than
spring crops [12-14].

In this regard, for more efficient use of the bioclimatic resources of the
southeastern region of Kazakhstan, solving the biological and environmental
problems of modern agriculture, strengthening the forage base, and increasing
the intensification of crop production in the educational and experimental
farm “Agrouniversitet” of the Kazakh National Agrarian Research University
in 2019-2021 studies were carried out on the adaptation of varieties of winter
peas of the Serbian selection. The task of the research was to assess the
ecological and economic efficiency of adaptable varieties of winter peas in
the conditions of the foothill zone of the southeast of Kazakhstan.

8
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Materials and methods. The territory of the experimental field is located
in an arid foothill zone and is characterized by a sharply continental climate,
low air humidity, an abundance of sunlight, and a short but rather cold winter.
A feature of the weather and climatic conditions in the study area is the high-
temperature regime and low availability of precipitation during the growing
season.

Field experiments were carried out on meadow-chestnut soils of heavy
mechanical composition, which are characteristic types of the foothill swamp
belt. They have a dark chestnut color of the humus horizon, the thickness
of which reaches 30-40 cm. The humus content in the plow horizon is
3.38%. The content of gross nitrogen and phosphorus is 0.258 and 0.211%,
respectively. According to the availability of available nutrients, the soils of
the experimental plot are characterized as medium-supplied with nitrogen
and exchangeable potassium, the content of mobile phosphorus is low 22 mg/
kg of soil.

The object of the research was winter pea varieties of the Serbian grain
breeding“NS Moroz”, “Partner” and fodder “Kocma;j” direction. The standard
(control) is the Kazakh variety of spring peas Shal (LLP “Kazakh Research
Institute of Agriculture and Plant Growing”) recommended for use in the
Almaty region.

According to the Institute of Field and Vegetable Growing (Serbia), the
winter pea variety “NS Moroz” is intended for grain production, early ripe,
characterized by uniform ripening, and tolerates low temperatures perfectly.
Plants of limited growth, 50-70 cm high, with frequent nodules in the lower
part of the stem, which increases tolerance to lodging, with a potential grain
yield of up to 4.0 - 6.2 t/ha.

“Partner” is a two-handed variety. Mid-early variety of friendly maturation
and medium height (60 and 80 cm), tolerant to lodging. A stable yield is
achieved in the range of 3.5 - 4 t/ha.

“Kocma;j” is winter peas for fodder, haylage, and green manure. Stem
length reaches up to 180 cm popular in organic production.

Shal peas (Pisum. sativum L.) belong to the group of early ripening varieties
with a vegetation period of 60-65 days. It has a mustachioed leaf structure, as
a result of which it does not lodge and is resistant to bacterial diseases.

The meteorological conditions during the research period were different, so
the 2019-2020 agricultural year was more, and 2020-2021 was less favorable
for the growth and development of winter crops. There was a shortage of
precipitation, little snowy winter, freezing of the soil to a depth of 55 cm in
the autumn-winter period of 2020-2021, and increased air temperature in the
summer of 2021.
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In the experiments, environmental (adaptability, biometrics, plant lodging,
and product quality) and economic (green mass and grain yield, profitability)
indicators of adaptable varieties were studied.

Results and discussions. In the 2019-2020 agricultural year, the prevailing
favorable climatic conditions ensured good field germination, preservation,
and winter hardiness of plants. Precipitation deficiency, deep freezing of the
soil in the autumn-winter period, and increased temperature background in
the summer periods of the following year had an unfavorable effect on the
conditions of overwintering (winter hardiness) and the development of winter
peas.

The adaptability of varieties to environmental conditions, first of all, is
judged by the ecological plasticity and stability of their yield. According to
the method of V.Z. Pakudin and L.M. Lopatina, the plasticity of varieties
is estimated by the regression coefficient (b,), and stability by the variance
of the trait stability (Si*). The more b, the more responsive the variety to
changing growing conditions. If b, is zero or tends to zero, then the variety
does not respond to changes in environmental conditions. If b, is equal to
or close to unity, the change in yield fully corresponds to the change in
growing conditions. Low Si? values indicate that the variety responds poorly
to improved growing conditions [15].

Among the studied varieties, the varieties “NS Moroz” (b=1.20) and
“Kocmaj” (b=1.14) had the greatest response to adaptation to agroclimatic
growing conditions. The low index of plasticity (b=0.80) and stability
(Si*=14.4) in the variety Partner, indicates the presence of a specific response
of this variety to changes in environmental conditions and low responsiveness
to improved growing conditions.

The data of long-term studies have shown that the newly created
varieties react poorly to negative changes in environmental factors, without
reducing their productivity, and are more responsive to improvements in the
agroclimatic background. According to I.A. Filatova and I.S. Brailova [16]
found that varieties of past generations of peas Talovets 70 and Dudar had
low genetic flexibility, reacted strongly to negative changes in environmental
factors, while significantly reducing their productivity, and responded to a
lesser extent to improvements in the agroclimatic background compared to
the new generation ofvarious samples.

Adaptable varieties of winter peas, having a mustachioed leaf type, which
contributes to the binding of plants in the early stages of plant growth and
development, remain upright until harvesting, thereby contributing to a
significant reduction in grain losses during harvesting. The results of our
research showed that the lodging coefficient of grain pea varieties was at the
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level of 1.08-1.10 and the suitability for mechanized harvesting was 4.5-4.6
points, i.e., the crops practically did not lodge. The lodging coefficient of
winter peas for fodder in the phase of cutting ripeness was 1.60, while the
suitability for mechanized harvesting was 3.1 points. In this case, interlinked
plants created a continuous mass and allowed harvesting without losses.

Similar results were obtained under conditions of sufficient moisture in
the Middle Volga region in the Stepnyak variety, where the stem length did
not exceed 1 meter, and resistance to lodging was 4-5 points (high). And in
conditions of excessive moisture, intensive growth of the stem was observed,
reaching an average height of 1.5 meters. In this case, the resistance to the
lodging of plants for harvesting decreased to 3, rarely to 2 points. However,
the complete lodging of the plants did not occur, they were in a suspended
state, which ensured their unhindered cutting by the reaper [17].

Adaptable varieties of winter peas of the Serbian selectionin the conditions
of Kazakhstan in terms of ashandcrudeprotein content exceeded the control
variantby 0.07-0.38% and 0.56-1.56%, respectively. Interms of elemental
composition, theyalsoexceeded the control variety. Forzinc, theexcesswas
4.71-6.60%, foriron 2.10-11.42%, formanganese 1.85-3.42, fornickel 0.09-
0.28% andforcobalt 0.02 -0.06%. Itshouldbenoted that according to the content
of zinc, nickel,andcobalt, adaptable varieties, i.e. according to the content of
heavy metals, they didn ot exceed the maximum permissibl econcentration.

Due to good winter hardiness and structural indicators, on average over the
years of the study, the maximum grain yield (average 39.4 c/ha) was provided
by the winter pea variety of the Serbian selection NS Moroz. The variety two-
handled Partneris 22.8 kg/ha. The spring pea variety of the local selection
Shal providedwithin the limits of 18.8 centners of grain per 1 hectare. The
variety of winter peas Kocmaj, used for fodder purposes, in the conditions
of the south-east of Kazakhstan provided a dry mass yield of 77.3 c/ha. The
yield of the dry mass of the control variety “Shal” of local selection was at
the level of 31.8 g/ha.

According to V.V. Grechko, L.V. Valko, L.I. Valiullina and L.A. Aksenova,
high winter hardiness and yields were obtained during testing of winter pea
varieties of Serbian selection in the conditions of Ukraine and Russia. Thus,
in the Kherson and Nikolaev regions of Ukraine (2017-2018), the winter
pea crops of the Serbian selection NS Moroz successfully survived the
temperature drop, in some places to -19°C in the absence of snow cover and
showed high results in terms of productivity and plant resistance in critical
weather conditions. The average yield was 46-48 c/ha, with a potential yield
of 60 c/ha [18]. In the Zaporizhzhia region of Russia, from 30 to 40 centners/
ha of winter peas were obtained. For comparison, the spring yielded 12-13 ¢/
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ha, i.e., the excess was 2-3 times and, in the area, where there is very little
precipitation (240-250 mm per year), for the use of autumn-winter moisture
in crop rotation, winter peas can be an excellent addition to wheat and barley
[19].

In our studies, economic efficiency is calculated based on physical and
cost indicators: yield, gross output, production costs, selling price, etc. At
the same time, high economic indicators (net profit per 1 hectare amounted
to 448.5 thousand tenge, profitability level was160,2%) compared with the
control (spring peas Shal) in winter peas of the grain direction NS Moroz.
Below (net profitwas201.8 thousand tenge, profitability level is 91.7%) in the
two-handled variety “Partner” (Figure 1).
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from one hectare, thousand
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500

400
m The number of costs per
hectare, thousand tenge

300

200
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100

w Profitability level, %

Shal (control) NS Moroz

Varieties

Figure 1 - Economic efficiency of pea grain production

Calculations of the economic efficiency of pea hay production showed that
the highest net profit was 344.8 thousand tenge and the level of profitability
was 146.7% was provided by winter peas of the Serbian selection of the
Kocmajfodder direction (Figure 2).
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Figure 2 - Economic efficiency of hay production (dry weight) of peas
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Conclusions. 1. Among the studied varieties, the varieties “NS Moroz”
(b=1.20) and “Kocmaj” (b=1.14) had the greatest response to adaptation to
agroclimatic growing conditions. The low index of plasticity (b=0.80) and
stability (Si*=14.4) in the variety Partner, indicates the presence of a specific
response of this variety to changes in environmental conditions and low
responsiveness to improved growing conditions.

2. The content of ash and crude protein in adaptable varieties of winter
peas of the Serbian selection exceeds the control variant by 0.07-0.38% and
0.56-1.56%, respectively. In terms of elemental composition, the excess was
4.71-6.60% (zinc), 2.10-11.42% (iron), 1.85-3.42 (manganese), 0.09-0.28%
(nickel) and 0.02-0.06% (cobalt).

3. The maximum grain yield (39.4 c/ha) was provided by the winter
pea variety of the Serbian selection NS Morozdue to good adaptability to
environmental conditions, on average over the years of research. The variety
two-handled Partner is 22.8 kg/ha. The spring pea variety of the local selection
Shal provided within the limits of 18.8 centners of grain per 1 hectare. The
variety of winter peas Kocmaj, used for fodder purposes, in the conditions of
the south-east of Kazakhstan provided a dry mass yield of 77.3 c/ha.

4. High levels of net profit (448.5 and 344.8 thousand tenge) and profitability
(160.2 and 146.7%) were provided by winter pea varieties NS Moroz grain
and Kocmajfodder.

In general, the adapted varieties of the Serbian selection NS Moroz (grain)
and Kocmaj(fodder), which provided high environmental and economic
performance in local conditions, are recommended for further introduction
into production in the foothill zone of the southeast of Kazakhstan.

The article was prepared with in the frame work of grant funding of the
Ministry of Education and Science of the Republic of Kazakhstan for 2021 on
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