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ENVIRONMENTAL TRIAL OF PEA BREEDING ACESSIONS
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The results of an environmental trial of pea cultivars and breeding lines conducted in the
Odeska and Kharkivska Oblasts are presented. In the trial years, the hydrothermal mode during the
vegetation period was extremely various, which helped to fulfill the potential yield and evaluate the
yield under stressful conditions both at Odesa State Experimental Station and at the Plant
Production Institute NAAS. The obtained results indicate different levels of adaptation to
agroclimatic conditions. We concluded that environmental trials remain an effective tool for
evaluating pea breeding material and selection of accessions with the maximum fulfillment of the
genetic potential.
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Introduction. Given the current trend in European agriculture, measures aimed at
preservation of soils, organic and environmentally friendly production and ensuring sustainable
production are impossible without legumes. In Ukraine, pea is one of the most common legumes,
which is grown in all zones. To increase the breeding effectiveness, it is necessary to test both the
existing cultivars varieties and new breeding material under various conditions.

Literature review. Assessment of an environment as a background for selections is an
important objective in raising the breeding effectiveness. This is also a mandatory factor for
adequate assessment of genotypes and prevention of loss of valuable breeding material as a result of
the genotype-environment interactions [1]. Shektybaieva et al. noted that the breeding effectiveness
could be increased by testing new hybrids of different quality at different climatic trial sites, where
stressors limiting yields are quite frequent [2].

As AA Detsyna pointed out, environmental trials of new promising cultivars are extremely
essential, because they increase the effectiveness of the evaluation of new material for basic
valuable economic characteristics. It also allows objective assessing the environmental stability and
distinguishing a cultivar with stable performance. Harmonized trials mean an opportunity to obtain
objective and unified results [3].

Currently, environmental trials are conducted with a practical purpose - to assess cultivars of
different eco-geographical origin for suitability for cultivation in new conditions or by new
technologies. Thus, Tukulbaieva et al. assessed spring rapeseed cultivars for the conditions in the
Republic of Kazakhstan, because rapeseed is widely grown on farms of the Kostanay and South
Kazakhstan Regions. Accessions were evaluated for yield, oil content, growing period, resistance to
diseases and pests, and ease of production [4]. As Sidoryk et al. reported, the lack of adaptive soybean
cultivars hindered its widespread introduction in North Kazakhstan. Environmental trials of soybean
cultivars of different eco-geographical origin (bred at the Kazakh Research Institute of Agriculture and
Plant Growing and bought from a Dutch company [Matrix]) were conducted, and they showed that sort-
season cultivars with a growing period of 90-100 days were the most suitable [5].

Within the "Green Economy" framework in the Republic of Kazakhstan, the gradual
reduction in unprofitable and water-intensive crops with their replacement by less water-demanding
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vegetables, fodder and oil crops is one of the three lines of the implementation of a water-saving
program in the agriculture. Thus, one of the practical results is barley sowing in rice bays, next to
rice fields. This sowing design has a positive effect on grain filling due to raising the groundwater
level during, when water is supplied for irrigation. A trial of 60 barley and oat cultivars of different
eco-geographical origin was conducted on saline soils of the Aral Sea Region (Kyzylorda Region).
It showed that in such a specific arid climate short-season genotypes that optimally used natural
water reserves in soil and completed grain filling before the summer drought onset were of great
interest [6].

Environmental trial assessments are condition-driven. Thus, in the arid central zone of the
Republic of Kalmykia, spring barley cultivars were tested for drought tolerance and compared the
yields from winter and spring barley in drastically arid conditions of the Kalmyk steppe [7]. The
system of selections in complex hybrid populations carried out under various environmental
conditions proved to be effective for clover. Due to this approach, promising populations combining
drought resistance with high forage and seed productivity were identified [8].

Environmental trials are aimed not only at identification of high-yielding, stress-resistant
accessions. Assessment of the stability of yields or of other studied traits is another important
objective. V.V. Mameiev found that winter wheat cultivars that gave higher yields with the least
year-to-year fluctuations in the yield were the most valuable for grain producers. Calculations of
linear regression, which characterizes the environmental plasticity of an accession, and of the
standard deviation from the regression line, which is an indicator of its stability, performed
according to S.A. Eberhart and W.A. Russell’s mathematical model are objective and allow for
evaluation of both a small and a large sample of accessions [9]. This mathematical model has
proven its effectiveness on many crops [10, 11, 12].

Our purpose was to determine the information capacity and adequacy of the environment
trial sites for pea breeding material and selection of the "ideal" genotype.

Materials and methods. Pea accessions were grown at Odesa State Experimental Station
(OSES; Khlibodarske village, Odeskyi Raion, Odeska Oblast; 46°29'05" N latitude, 30°35'31" E
longitude) and in the experimental field of the Plant Production Institute named after V.Ya. Yuriev
(PPI NAAS) (Elitne village, Kharkivskyi Raion, Kharkivska Oblast (49°59'31" N latitude,
36°26'55" E longitude).

The environmental parameters in the study sites differ significantly: OSES is in the south-
steppe subzone of the steppe, and PPI NAAS is in the eastern forest-steppe.

The breeding material in the experiments was represented by cultivars bred at the PPI nd.a.
V.Ya. Yuriev (Tsarevych, Oplot, Otaman, Metsenat, Korvet, Haiduk, and Malakhit) and ten
breeding lines (SL 11-129, SL 11-213, SL 11-55, SL 11-58, SL 10-37, SL 11-32, SL 10-132, SL
09-118, SL 11-166, and SL 11-176). In addition there was one cultivar (Svit) bred at the Plant
Breeding and Genetics Institute. All the cultivars are leafless, semi-dwarf, mid-ripening, except for
Tsarevych (mid-early).

The field experiments were carried out in accordance with the methods of field
experimentation [13], using the conventional pea growing technology. The seeding rate was 1.2
million germinable seeds/ha; the plot area was 10 m”.

To evaluate the accessions for the variability in different environments, we used a regression
model developed by S.A. Eberhart and W.A. Russel, where the regression coefficient is an indicator
of the genotype-environment interaction. This model is included in "Guidelines for Environmental
Trials of Corn" [14].

The environment effect (dk) was calculated, as AV Kilchevskiy et al. specified. [15].

Results and discussion. In 2018-2020, the precipitation was short and extremely inefficient
on the territory of Odesa State Experimental Station during the pea growing period. In 2018 and
2020, pea plants experienced a significant water deficit from the very beginning of the growing
period. In 2019, the spring moisture reserves and moderate temperatures from April to May allowed
pea plants to form a strong vegetative mass until the anthesis onset, which had a positive effect on
the yield. The hydrothermal mode during the pea growing period in the Kharkivska Oblast in the
study years was not optimal or favorable, as evidenced by the average yield in the experiment.

Analysis of the year condition index (di) showed that the study years differed significantly
(Table 2).
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Table 2
Condition index and the coefficient of variation for the yield

£

Year d V%

PPI NAAS OSES PPI NAAS OSES
2018 0.57 -0.47 11.9 26.6
2019 -0.06 0.48 11.9 11.7
2020 -0.49 -0.01 24.9 253

Note: d;— environmental condition index.

The 2020 weather at the PP NAAS was extremely unfavorable, which was detrimental to
the yield. On the contrary, the 2020 condition index at the OSES was negative, but its absolute
magnitude was insignificant. It should be noted that the year condition index differed significantly
between the study years. As a result, over the entire study period, at the both trial sites, the
accessions were examined both under favorable conditions to reveal the potential yield and under
unfavorable ones, which demonstrated adaptive mechanisms of pea.

The yield dynamics illustrated in the graphs fully reflects the effect of the hydrothermal
mode on the plant performance and yield (Fig. 1). It should be noted that the yields from the
cultivars increased or decreased in parallel with favorable or unfavorable growing conditions. In
favorable 2018, the yields from the cultivars did not differ much from those given by breeding
lines. However, several accessions showed an interesting individual response. Thus, line SL 10-37
failed to fulfill its potential and gave the lowest yield compared both to the lines and to the
cultivars. Lines SL 11-129, SL 11-213, SL 11-166, and SL 11-176 gave highest yields.

Cultivars Haiduk and Oplot gave the highest yields in 2020, which was unfavorable for the
growth and development of pea plants, while the other cultivars and lines significantly reduced their
yields.

Figure 1. Yield dynamics in the pea breeding accessions in the PPI NAAS conditions.
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At OSES, the yields produced by pea acessions varied significantly from year to year (Fig.
2). Even in 2019, which was favorable for pea (d = 0.48), the yields differed significantly between
accessions. The highest yields were received from cv. Haiduk and breeding line SL 11-213. The
individual responses of the accessions under the OSES conditions were more contrasting if we
compare the yield dynamics with that in the PP NAAS conditions. Nevertheless, this only confirms
the fact that preliminary comprehensive studies, among which environmental trials will be a
priority, are mandatoty for the successful introduction of stress-resistant pea cultivars in areas with
different hydrothermal modes.

Figure 2. Yield dynamics in the pea breeding accessions in the OSES conditions

The average yield, coefficient of variation, genotypic effect and regression coefficient for
the pea accessions are presented in table 2.

The average yields across the study years at the trial sites were low: 1.59 t/ha (PPI NAAS)
and 1.29 t ha (OSES).

Of the pea cultivars that in the study years gave high yields at the both trial sites, cultivars
Haiduk (PPI NAAS — 1.75 t/ha; OSES — 1.36 t/ha) and Svit (PPI NAAS — 1.60 t/ha; OSES — 1.38
t/ha) should be distinguished. In the PPI NAAS conditions, Oplot and Tsarevych also gave high
yields (1.76 t/ha and 1.58 t/ha, respectively). However, in the OSES conditions their yields were
low. Unlike pea cultivars, the number of lines giving high yields at the PP NAAS and OSES was
greater, namely four breeding lines: SL 11-213, SL 10-132, SL 09-118, and SL 11-176. Line SL 11-
58 is noteworthy, because in the OSES conditions, in contrast to its performance at the PPI NAAS
(1.55 t/ha), it produced the average yield of 1.48 t/ha, which is the second result after SL 11-176
(1.58 t/ha). In addition, it is more than Svit, which had been created in these conditions) produced.
This only emphasizes the fact that, through environmental trials once can keep valuable material
and, on its basis, create new cultivars with high economic characteristics.
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It is interesting that the coefficient of variation significantly changes in the cultivars and
breeding lines, depending on the trial site. Thus, in the pea cultivars grown at the PPI NAAS, it
ranged from 28.3% (Malakhit) and 21.3% (Haiduk) to the highest values of 47.7% (Otaman) and
35.9% (Metsenat). In the OSES conditions, the coefficient of variation in the cultivars was even
higher and ranged 33.6% to 47.7%.

In contrast to the cultivars in the OSES conditions, the coefficient of variation in the
breeding lines was much lower, with some exceptions. For example, in lines SL 11-213 and SL 10-
37, it was 35.6% and 37.1%, respectively; in the other lines, it ranged 11.3% to 29.0%.

The average coefficient of variation at the trial points was not high: in the PPI NAAS and
OSES conditions, it was 9.7% and 11.7%, respectively, indicating that the accessions tested at the
PPI NAAS responded to changes in the growing conditions ipsidirectionally, while at OSES the
accessions’ response to changes in the growing conditions was more conspicuous.

When comparing the genotypic effect between the cultivars and breeding lines in the PPI
NAAS and OSES conditions, we could distinguish cultivar Haiduk and breeding line SL 10-132, as
the genotypic effect in these accessions was positive and high at the both study sites.

Table 2
Average yield, genotypic effect (GE) and regression coefficient (RC) in the pea accessions in
the environmental trial, 2018-2020

Average V.% GE* RC**
Accession  PPI  OSES PPINAAS OSES PPINAAS OSESC PPINAAS OSESC
NAAS

Oplot 1.76 1.08 21.6 43.1 0.17 -0.21 0.7 1.2
Tsarevych  1.58 1.33 27.4 33.6 -0.01 0.04 0.8 1.2
Otaman 1.29 1.16 47.7 37.8 -0.30 -0.13 1.2 1.2
Metsenat  1.48 1.23 35.9 443 -0.11 -0.06 1.0 1.4
Haiduk 1.75 1.36 21.3 47.7 0.16 0.07 0.7 1.6
Korvet 1.53 1.16 22.6 39.5 -0.06 -0.13 0.7 1.2
Malakhit  1.54 0.98 28.3 37.5 -0.05 -0.31 0.8 0.9
Svit 1.60 1.38 26.2 22.9 0.01 0.09 0.8 0.8
SL11-129 1.70 1.17 46.0 24.5 0.11 -0.12 1.5 0.7
SL11-213  1.63 1.45 52.1 35.6 0.04 0.16 1.6 1.4
SL11-55 1.46 1.17 47.2 20.7 -0.13 -0.12 1.3 0.5
SL11-58 1.55 1.48 49.1 29.0 -0.04 0.19 1.4 1.2
SL10-37  1.37 1.30 34.9 37.1 -0.22 0.01 0.6 1.3
SL11-32 147 1.30 314 21.8 -0.12 0.01 0.8 0.6
SL 10-132  1.69 1.42 28.1 11.3 0.10 0.13 0.9 0.4
SL09-118  1.58 1.36 28.5 23.7 -0.01 0.07 0.8 0.9
SL 11-166  1.95 1.30 30.8 24.8 0.36 0.01 1.2 0.9
SL11-176  1.67 1.58 38.0 23.8 0.08 0.29 1.2 0.8
Mean 1.59 1.29 — — — — — —
V.,% 9.7 11.7 — - - - - -

The genotypic effect in breeding lines SL 11-213 and SL 11-176 was also high at the two
sites, but its value was higher at OSES. Two more lines, SL 11-58 and SL 09-118, only surpassed
the aversge value at OSES. The genotypic effect in breeding line SL 11-166 was the highest (0.36)
only in the PPI NAAS conditions. Under the same conditions, the high genotypic effect was
observed in cultivar Oplot (0.17).

Thus, of the breeding lines tested in the environmental trial, accessions fulfilling their
potential performace both in the PPI NAAS and in OSES conditions were selected.

Over the study period, the regression coefficient in the accessions under investigation ranged
0.4 to 1.6. At the same time, it remained unchanged in cultivars Otaman and Svit; there was slight
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differences between the trial sites in cultivar Malakhit and breeding lines SL 11-213, SL 11-58, SL
11-32, and SL 09-118. In the other samples, the regression coefficient differed significantly
between the trial sites.

Thus, comparing the regression coefficient in pea cultivars Oplot, Tsarevych, Haiduk,
Korvet, and Metsenat, we could conclude that these accessions were highly intensive in the OSES
conditions and extensive in the PPI NAAS conditions (except for Metsenat). Regarding the
regression coefficient in the breeding lines, none of them had a regression coefficient of 1.0. Over
the study period, the regression coefficient was 1.4 only in line SL 11-58 (PPI NAAS) and 1.2
(OSES), characterizing this line as intensive regardless of the place of cultivation.

Taking into account that the regression coefficient values of <1 are intrinsic to extensive
accessions, lines SL 10-132 (RC = 0.4) and SL 11-176 (RC = 0.8) are preferred. Because these
accessions also have a high genotypic effect. In addition, the regression coefficient in breeding line
SL 09-118 was 0.9, with a genotypic effect of 0.07. Such combination of the indicators
characterizes the line as relatively stable, with sufficient potential performance, and this breeding
line will not be demanding to growing conditions similar to the OSES ones.

Conclusions. Thus, the evaluation of both cultivars and breeding lines in the environmental
trial showed that the pea breeding at the Plant Production Institute named after VYa Yuryev had a
significant potential to create cultivars that would be well-adapted to both eastern and southern
conditions, and that environmental trials remained an effective tool for assessing breeding material
and selecting accessions with the maximum fulfillment of the genetic potential.
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% Opecbka neprkaBHa gociigna craniis HAAH,Ykpaina

3 XapkiBcbkuil HanjoHanbHUH yHiBepeuter iM. B.H. Kapasina, Yxpaina

Meta JoCHisKeHHsl TIOJisArajia y BCTAHOBJICHHI 1H(QOPMATUBHOCTI 1 aJCKBATHOCTI TOYOK
€KOJIOTIYHOTO BHUIPOOYBAHHS CEJEKIIMHOTO MaTepialy ropoxXy Ta BHIUICHHS «iJI€aJIbHOTOY
TCHOTHITY.

Marepiaan i meroau. CenexkuiiHui Martepian y JOCIHIiIlI MpeACTaBIeHUNW copTaMu cenekiii [P
im. B4, FOp’eBa — LlapeBuu, Omiot, Oraman, Menenar, Kopser, ["aiinyk, Manaxit Ta gecarbma
cenekuiinumu miHismu CJI 11-129, CJI 11-213, CJI 11-55, CJI 11-58, CJI 10-37, CJI 11-32, CJI
10-132, CJI 09-118, CJI 11-166, CJI 11-176 Ta cenekmii CeleKiitHO-TeHETUIHOTO THCTHTYTY —
copt ropoxy CBiT. Bci coptu 6€31MCTOYKOBOTO THITY, HAIMIBKAPIUKOBI, CEPEIHBOCTHUTIII, OKPIM
copty LlapeBuu (cepennpopanHiii). [1oap0B1 JOCIIAN MPOBENCHO Y BIAMOBIIHOCTI JO METOIUKU
HOJILOBOTO JIOCHIy 3 3aCTOCYBaHHSIM 3arajJbHONPUNHHATOI TEXHOJIOTIi BHPOIIYBAaHHS I'OPOXY.
Hopma BHCiBY — 1,2 MIIH. CXOXKHX HACIHHH/Ta, [UTOMMA JUITHOK — 10 M. JIJIs IpOBEICHHS OL[iHKN
3pa3KiB 3a MIHJIUBICTIO BHUPOILYBaHHsS Yy PI3HUX CEPENOBMIAX BUKOPHCTOBYBAIM perpeciiiny
MoJenb, po3pobneHy 3a meroaumkoro S.A. Eberhart, W.A. Russel, nme piBeHp koedimieHTY
perpecii € MOKa3HUKOM B3a€MO/Iii T€HOTUII-CEpeIa.

OoroBopenns pe3dyabrartiB. B ymoBax [P HAAH piBeHb ypokaifHOCTI COPTIB y CHIPHUSTINBOMY
2018 pori He MaB BENMKOI PI3HUII y MOPIBHSHHI 13 PIBHEM ypPOKaWHOCTI CENEKI[IHHUX JiHIMN.
HaiiBumy ypoxkaitaicte mokaszamu cenekuidui minii CJI 11-129, CJI11-213, CJI11-166 Ta
CJI 11-176. VYpoxaiinicte copry laligyk 1 copry OIUIOT y HECHpUSTIMBOMY Ul pOCTYy 1
po3BUTKY pociuH ropoxy 2020 porii, BUSBHIACS HAWBUIIOK, a BCi IHII COPTI 1 JIHIT 3HAYHO
3MEHIIWIM CBill piBeHb ypoxkaitHocTi. B ymoBax O/IJIC HaBiTh y CHpPUSATIMBOMY UL TOPOXY
2019 pori piBeHb ypOXKAMHOCTI MIXK 3pa3KaMH CYTTEBO BiIPI3HABCS, a HAWBUIIIOT 3HAYEHHS OYII0
y copry laiinyk ta cenekuiiinoi minii CJI 11-213. InauBinyanpHa peakiis 3pa3KiB 3a YMOB
BupomryBanag y OJJIC Oymna OibIn 3HaYHOIO y TOPIBHSAHHI 13 MOKa3HUKAMH «YPOXKalHICTB» B
ymoBax [P HAAH. ToMy [uist yCHIIIHOTO BNPOBA/PKEHHS y BUPOOHMLTBO B 30HaX 3 PI3HUM
TIAPOTEPMIYHUM DPEKUMOM CTIMKHUX JO CTPECOBHMX YMOB COpPTIB TOpPOXY HEOOXITHUM €
HoTIepeTHE eKoJIoTiyHe BUNIpoOyBaHHs. Bucokuil piBeHs ypoxaiinocti sk y [P HAAH, Tak 1 B
OJJIC 6yB nume y yoTupbox cenekiiaux miHin: CJI 11-213 (1,63 1/ra ta 1,45 1/ra), CJI 10-
132 (1,69 1/ra Ta 1,42 1/ra), CJI 09-118 (1,58 T/ra Ta 1,36 T/ra) Ta CJI 11-176 (1,67 T/ra Ta 1,58
T/ra). lle nuiie migkpecnioe Te, MO 3aBASKUA €KOJIOTTYHOMY BUIIPOOYBAHHIO MOXHa 30epertu
IiHHUHA MaTepiall 1 Ha HOro OCHOBI CTBOPIOBAaTH HOBI COPTH 13 BHCOKUMH ITOKa3HUKaMHU
rocrnoAapchbkux o3Hak. L{ikaBuM BHUABHUBCS (PakT 3HAUYHOI 3MIHU PiBHSA KOE(IIEHTY BapitOBaHHS
y COPTIB 1 CeNIeKLIHHUX JIiHIH B 3aleXHOCTI Bil Mici BunpoOyBaHHs. Tak, B ymoBax [P HAAH
BiH ctaHoBUB Bix 47,7% no 21,3%, a B ymoBax OJIIC Bix 33,6% no 47,7%. Ha Bigminy Bifg
coptiB B ymoBax OJIJIC mnoka3Huku Koe]ilieHTy Bapiamii celeKuiiHuX JiHId Oyau 3Ha4HO
MeHImuM 1 ctaHoBuB Big 11,3% nmo 29,0%, 3a BukimoueHHsAM ceiekmiinmnx miHid CJI 11-213 ta
CJI 10-37 ne #ioro 3naueHHs Oyno 35,6% ta 37,1% BignosigHo. IIpu mopiBHAHHI MOKa3HUKIB
TeHOTUIIOBOTO e(eKTy cepell copTiB 1 cenekmiitHux niHid B ymoBax I[P HAAH ta OAJC, mu
MOXeMO BUIUIMTU copT [aiinyk i cenekuiitny ninito CJI 10-132 reHotunoBuii edekr skux B
000X TOYKax TOCITIJKEHHsI MaB BUCOKI 3HadeHHs. KoedimieHT perpecii gocmiKyBaHUX 3pa3KiB
kosmBaBcs Big 0,4 no 1,6. Ilpu npoMy HE3MIHHMM HE3aJIeKHO BijJl TOYKH BUNPOOYBaHHS BiH
3amumuBest yume y coptiB Otaman (1,2) Ta Csit (0,8). ¥V Bcix IHIIMX 3pa3KiB MOKa3HHUK
Koe]ilieHTy perpecii 3HauHO Pi3HUBCH.

BucHoBku. TakuM 4MHOM TPOBEEHA OI[IHKA SK COPTIB, TaK 1 CEJEKUIHHUX JIHIM y €KOJOrTYHOMY
BUIPOOYBaHHI MMOKa3aja 10 celieKiis ropoxy B IHcTuTyTti pociuuHuuTBa iMeHi B.S1. FOp’eBa mae
3HAUHMN TOTEHIIANI ISl CTBOPEHHS COPTIB J100pe MPHCTOCOBAHUX SIK JJIsI YMOB CXiJTHOI YacCTHHH,
Tak 1 juii ymoB IliBaHs, a ekonoriyHe BUIPOOYBAaHHS 3aIMIIAETHCS JIEBUM THCTPYMEHTOM JUISt
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OIIIHKKM CTBOPEHOTO CENIEKIIHHOTO MaTepialy 1 J000py 3pa3KiB 3 MaKCUMAILHUM PIBHEM peaizalii
TEHETUYIHOTO MOTEHITIATY 32 KOHKPETHUM KOMITJICKCOM YMHHHUKIB JTOBKIJUIS.

Knrwuoei cnosa: copox, copmu, ypodcaiiHicmsy, eKonoiyne sunpooysanHs, 2eHOMuno8uLl eghexm,
Koeghiyienm pecpecii, cmaoiibHicmb.

IKO/IOTMYECKOE UHCIIBITAHHE CEJIEKITHOHHBIX ObPA3LIOB I OPOXA

IIIeBuenko H.H.l, Bacunenko A.A.l, Cuukapb B.I/I.z, Byc H.A.3, besyrmbiii I/I.H.l, CoJIOMOHOB P.B.z,
IIremsma A.M.l, I'mannes AB.!

! HNuctutyt pacrenueBoscrBa umeHu B. . FOpreBa HAAH, Ykpanna

2 Onecckas rocynapctBeHHas onbiTHas cranius HAAH, Ykpauna

3 XapbKOBCKMI HallMOHAIBHBIN yHUBepcuTeT uMeHd B.H. Kapasuna, Ykpauna

Lenb uccenoBaHusi coCTOsUIa B ONPEIETIeHN MHPOPMATUBHOCTH M AJIEKBATHOCTU TOYEK 3KOJIOTUYECKOTO
UCIIBITAHHS CEJIEKIIMOHHOTO MaTepyralia ropoxa U BhIIETICHHE «UJICATbHOT0» TEHOTHUIIA.

Marepuaibl 1 MeToabl. CeleKIMOHHbBI Martepyail B OIbITE MPEICTaBIeH copTamu cesekimu Mucruryra
pacrenreBoznictBa um. B. f. FOpwera (MNP HAAH) — Lapesuy, Omior, Otaman, Mernienar, Kopger, Iaiiyk,
Manaxit u aecsaTbro ceneKuuoHHbME Jimarsvu CJT 11-129, CJI 11-213, CJI 11-55, CJI 11-58, CJI 10-37,
CJI 11-32, CJI 10-132, CJI 09-118, CJI 11-166, CJI 11-176 n CeneKItOHHO-TEHETUYECKOr0 MHCTUTYTA —
copr Cait. Bce copra 06e371MCTOUKOBBIE (YCaThIe), TIOMyKapIIUKOBEIS, CPETHECTIeNbIe, Kpome copTa Llapesud
(cpemnepannuii). IlomeBpie ombrtel mpoBeneHsl B IP HAAH u Ha Opecckoil rocyaapcTBEHHOU
cenbekoxossiiicTBeHHOM orbITHOW craHi HAAH (OI'COC) B COOTBETCTBUM € METOIMKOM II0JIEBOTO
SKCIIEPUMEHTA C HICTIONB30BAHUEM OOIICTIPUHSTON TEXHOJIOTHH BhIpaIBaHus ropoxa. Hopma BeiceBa 1,2
MJIH. BCXOKHX CEMSH Ha TeKTap, IUIOM@ap AHOK — 10 M”. [l [POBEICHHS OLCHOK OOpasioB B
M3MEHUMBBIX YCIIOBUSIX BBIPALMBAHUS B Pa3HBIX Cpelax WCHONMBb30BAIM PErPECCHOHHYIO MOJIEb,
MeTormueckn paspadoranHyro  S.A. Eberhart, W.A. Russel, rme mokazarens perpeccuu sIBIISETCS
TIOKa3aTesieM B3aUMOJICHCTBHS TeHOTHIT-Cpeia.

Oocyxnenue pesyiabraroB. B ycioBusix IP HAAH ypoBeHb ypoxaifHOCTM COpPTOB B OJIaronpHsATHBIX
YCIIOBHSIX JUISl POCTa M pa3BUTHs pacTeHuii Topoxa 2018 1. mpakTuuecKu He OTIMYAIICS OT CEJICKIMOHHBIX
mHui. HauBbiciinyro yposkaitHoCTh nokazanm cesteximonnbie uaun CJ1 11-129, CJI 11-213, CJ111-166 u
CJI'11-176. B 2020 roxy, Korja ycioBHsl BET€TalMOHHOTO NEPUOZA HE AN PACTEHMSIM MPOSBUTH CBOU
TIOTEHIMAN, TOJbKO copta [admyk u OIioT, Mo CpaBHEHHIO CO BCEM HAOOpOM OOpa3IOB, MOKA3ATH
JIOCTaTOuHbI ypoBeHb yporkaitHocT. B ycnoBusx OI'COC B GnaronpusitHom 2019 romy pasHocTs 1o
YPOBHIO YpOXKaiHOCTH My oOpa3liaMy Oblia OYeHb CYIIECTBEHHOM, ¢ HAUOOJBIIMMH MOKA3aTEeIsIMK Y
coproB laifnyk u cenexipionHor quHun CJI 11-213. 3a rompl ucHbITaHUs WHIMBUIYATbHAS PEAKLIMS
00pazioB Ha BbipanmBanue B Touke OI'COC Obu1a Oosiee KOHTPACTHOM MO CPABHEHHIO C MOKA3aTesIMU
ypoxaitHoctu B IP HAAH. ITostomy /u1st ycrienHoro BHEpEHHs B MPOM3BOZICTBO B 30HAX C PazIMYHbIM
TUJIPOTEPMUYECKHM PEKMMOM YCTOMYMBBIX K CTPECCOBBIM YCIIOBUSIM COPTOB IOpoxa HEOOXOIMMBIM
CTaHOBUTCS TPEIBAPUTEIILHOE BCECTOPOHHEE N3YUYEHHUE, CPEIU KOTOPOTO SKOJIOTMYECKOE HUCTIbITAHUE OyeT
3aHUMAaTh TIPUOPUTETHOE MecTO. Bricokuit ypoeHb ypoxaitHoct kak B IP HAAH, tak u 8 OI'COC 6bu1
TONBKO Y YeThIpex cenekipoHHbIX jmaui: CJI 11-213 (1,63 1/ra u 1,45 1/ra), CJI 10-132 (1,69 T/rau 1,42
1/ra), CJI1 09-118 (1,58 1/ra u 1,36 1/ra) u CJI 11-176 (1,67 T/ra u 1,58 1/ra). Takum oOpasom, mpoBeicHIe
SKOJIOTYECKOT0 UCTIBITAHFIS TIO3BOJIAIIO COXPAHUTH IIEHHBIN MaTepHaT U BBIICIUTH TIEPCIICKTUBHBIE JIHIH,
a JTyurve oOpasiibl UCTOIB30BaTh B MEPCIIEKTUBE KAK MCXOAHBIN MaTepuai il ceneKuyy. VHTepecHbIM
ObUT (haKT M3MEHYMBOCTH KOI(P(HUIMEHTa BapHALIMK Y COPTOB M CENEKIIMOHHBIX JIMHUM B 3aBUCHMOCTH OT
mecra rcribitanmst. B yemosusix IP HAAH gy coptos ero 3nadenue 0bu1o ot 21,3% 10 47,7%, aB OI'COC
— ot 22,9% no 47,7%. Jlns cenexkipionnbix HM B yenoBusix TP HAAH 3navenne koadduimienTta ObL1o
ot 28,1% 10 52,1%, a 8 OI'COC ot 11,3% g0 29,0 % 3a uckmouenviem muauii CJI 11-213 u CJI 10-37, y
KOTOpBIX OH coctaBui 35,6% u 37,1% cootBercTBeHHO. [Ipy cpaBHEHMM TIOKa3aTesell TeHOTHITIYECKOrO
apdexra no pesynpraram ucnbranus B IP HAAH u OI'COC BbizenieHs! copt [aliyk U ceneKIoHHas
munmst CJI 10-132, y KOTOpBIX YPOBHH TOKazaTesist ObUTH BBICOKMMU B 00X TOUKAX UCTIBITAHUS. 3HAYCHUE
koaddurmenta perpeccry uccneayeMbix oopasioB coctaBui ot 04 1o 1,6. Ilpu stom, He3aBHCHMO OT
TOYKH HICTILITAHUS, OH OCTAaBAJICS CTAOMIIBHBIM TOJIBKO y copToB OTamaH 1 CBIT, a Y OCTATHHBIX 00pasiioB
3HAUUTEITHHO M3MEHSUICH.

BbiBoabl. TakuM 00pa3oM, IMpOBEJEHHAsT OLIEHKA COPTOB M CEJIEKIMOHHBIX JIMHUKM B 3KOJOTMYECKOM
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WCIIBITAHUN TIOKa3ajia, 4To ceslekips ropoxa B MHcrutyre pactenmeBoactsa um. B.SL. FOpweBa mmeer
3HAYUTEIHHBIN TIOTEHITAAN TSl CO3/IAHHUSI COPTOB, XOPOIIIO IMPUCTIOCOONICHHBIX KaK IS yCIoBUi BocTouHOM
YyacTi YKpauHbl, Tak W i ycioBuil FOra. DKOMOrMYecKkoe HCIBbITaHWE OCTAaeTCsl JCHCTBEHHBIM
WHCTPYMEHTOM JUTs OLIEHKU CO3/IAHHOTO CENIEKIMOHHOTO Marepyaia iU 0T00pa 00pasIioB ¢ MAKCHMAITHHBIM
YPOBHEM peain3allii TeHETHYECKOrO TIOTEHIMAIA B KOHKPETHBIX KOMILIEKCAX YCJIOBUI BbIPAIIMBAHUSL.

Knwuesvie cnosa: 2opox, copm, YpodxcauHOCMb,  IKOJIO2UYECKOe  UCHbIMAHUe,
2eHomunuveckuti 3gpghexm, Koaghuyuenm peepeccuu, CmadUILHOCM®.

ENVIRONMENTAL TRIAL OF PEA BREEDING ACESSIONS

Shevchenko L.M.', Vasylenko A.O.!, Sichkar V.I.z, Vus N.O.? , Bezuglyi LM.!, Solomonov R.V.Z,
Shtelma A.M.', Glyantsev A.V.!
! Plant Production Institute named after V.Ya. Yuriev of NAAN, Ukraine

2 Odesa State Agricultural Research Station, Ukraine
3 Kharkiv National University nd a V.N. Karazin, Ukraine

The aim of the study was to determine the information content and adequacy of the ecological testing points of
the pea breeding material and to identify the "ideal" genotype.

Materials and methods. The breeding material in the experiments was represented by cultivars
bred at the PPI nd.a. V.Ya. Yuriev (Tsarevych, Oplot, Otaman, Metsenat, Korvet, Haiduk, and
Malakhit) and ten breeding lines (SL 11-129, SL 11-213, SL 11-55, SL 11-58, SL 10-37, SL 11-
32, SL 10-132, SL 09-118, SL 11-166, and SL 11-176). In addition there was one cultivar (Svit)
bred at the Plant Breeding and Genetics Institute. All the cultivars are leafless, semi-dwarf, mid-
ripening, except for Tsarevych (mid-early). The field experiments were carried out in accordance
with the methods of field experimentation, using the conventional pea growing technology. The
seeding rate was 1.2 million germinable seeds/ha; the plot area was 10 m®. To evaluate the
accessions for the variability in different environments, we used a regression model developed
by S.A. Eberhart and W.A. Russel, where the regression coefficient is an indicator of the
genotype-environment interaction. This model is included in "Guidelines for Environmental
Trials of Corn".

Results and discussion. Thus, comparing the regression coefficient in pea cultivars Oplot,
Tsarevych, Haiduk, Korvet, and Metsenat, we could conclude that these accessions were highly
intensive in the OSES conditions and extensive in the PPI NAAS conditions (except for
Metsenat). Regarding the regression coefficient in the breeding lines, none of them had a
regression coefficient of 1.0. Over the study period, the regression coefficient was 1.4 only in
line SL 11-58 (PPI NAAS) and 1.2 (OSES), characterizing this line as intensive regardless of the
place of cultivation.

Taking into account that the regression coefficient values of <1 are intrinsic to extensive accessions,
lines SL 10-132 (RC = 0.4) and SL 11-176 (RC = 0.8) are preferred. Because these accessions
also have a high genotypic effect. In addition, the regression coefficient in breeding line SL 09-
118 was 0.9, with a genotypic effect of 0.07. Such combination of the indicators characterizes
the line as relatively stable, with sufficient potential performance, and this breeding line will not
be demanding to growing conditions similar to the OSES ones.

Conclusions. Thus, the evaluation of both cultivars and breeding lines in the environmental trial
showed that the pea breeding at the Plant Production Institute named after VYa Yuryev had a
significant potential to create cultivars that would be well-adapted to both eastern and southern
conditions, and that environmental trials remained an effective tool for assessing breeding
material and selecting accessions with the maximum fulfillment of the genetic potential.

Key words: pea, variety, yield, environmental testing, genotypic effect, regression
coefficient, stability
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