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EFFECTS OF ABIOTIC FACTORS ON FULFILLMENT OF THE POTENTIAL OF PEA
CULTIVARS

Vasylenko A.O., Bezuglyi .M., Shevchenko L.M., Shtelma A.M., Glyantsev A.V., Ilchenko N.K.
Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

The results of analysis of studies carried out in the Laboratory of Peas Breeding of the
Plant Production Institute named after VYa Yuriev are presented. Effects of abiotic factors on the
yield and protein content in pea seeds during interphase periods are described. Determination of
the effects of abiotic factors on the yield and protein content in pea seeds on average during the
vegetation period does not give objective information. Determination of the effects of zand Xpon
the traits, depending on developmental phases, is more informative.
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Introduction. The use of cultivars with high genetic potential for yield, resistant to com-
mon diseases and pests and adapted to the growing conditions in a region is the most effective
and economically profitable lever of stabilization of the productivity in crop production. The cre-
ation of a cultivar, its testing and cultivation under production conditions will be occur under
competing effects of abiotic factors, and interactions between these factors and the genetic system
of a cultivar will determine its value.

Review of literature. Studies on a possible impact of the global warming on agriculture
draw dissimilar conclusions, therefore, a high degree of uncertainty persists. A slight increase in
temperature (by 1-2°C) hypothetically can exert insignificant positive effects on cereal yields in
middle and high latitude zones. However, these positive effects will be lost with a further in-
crease in temperature [1].

The models applied for climate forecasting in the territory of Ukraine (PRECIS
(HadRM3P), CFDL, A1B, A2, etc.) predictchanges in the average annual air temperature for the
next decade all over Ukraine — from a maximum increase by 0.7°C to a decrease by 0.8°C [2-4]
.According to other data, a certain drop in summer temperatures, with an increase in precipitation
amount in the south-eastern region and a slight decrease in it in the northwest in the southern
zones, is predicted[5].

Extension of the vegetation period, which is considered as a positive change for the re-
gional climate, may become an illusion due to frequent and deep late spring and early autumn
frosts. However, there may be conspicuous alterations in areals of actual species, and invading
species, including multiple harmful and dangerous weeds, pests and pathogens, may appear and
rapidly disseminate, [6].

In this context, the ability to withstand effects of environmental factors reducing perfor-
mance and yield is the most important requirement for promising and new cultivars of all crops
[7]. To create adaptive high-yielding cultivars, which is the primary objective for domestic
breeders, analysis of resistance to abiotic factors of existing cultivars and of source material
aimed at further correction of breeding programs is coming to the fore.

Some studies showed that when adaptive features of pea cultivars were determined by dif-
ferent methods, the same cultivars had opposite values, which confirms the necessity of compre-
hensive processing of research data [8, 9]. Korobova NA et al found that cultivars with normal
seeds, unlike shedding resistant accessions, were more productive, homeostatic and of higher
breeding value; leafless cultivars were more susceptible to unfavorable conditions of cultivation;
and leafy cultivars were the most productive [8, 10]. Pea remains susceptible to meteorological
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conditions for a long time — from onset of active growth to bean filling [11]. Omelianiuk LV et al
marked that both overwetting and lack absence of precipitation during mass anthesis and at the be-
ginning of bean formation in the southern forest-steppe of the Omsk region significantly reduced
the crop potential [12]. Lozhkina OV established that the performance was influenced both by vari-
etal characteristics and by agroecological conditions, including water regime throughout the vegeta-
tion period. Mid-ripening locally-bred pea accessions with normal leaves were the most adapted to
the southern forest-steppe in the Omsk region [13]. High drought-tolerance of local pea cultivars
created in the Bashkir Research Institute of Agriculture (the western steppe piedmont of the Ural
Mountains) by Popov BK is attributed to their biological characteristics - accelerated rate of growth
and accumulation of macro nutrientsduring an extended vegetative period [14].

Summarizing the literature data [8—10, 12, 13, 15, 16], we can assume that the highest
performance in an area can be obtained from local cultivars and breeding material, although
sometimes there are cultivars with a wide norm of reaction. Assessment of adaptability not only
of one‘s own breeding material but also of collections allows identifying valuable genotypes of
different eco-geographical origin, which are further involved in breeding [17]. However, use of
nothing but high-yielding accessions upon creation of new material can lead to loss of environ-
mental stability. Since the averages of the —susceptibility to the environment” traits are relatively
independent and genetically determined separately, breeding for environmental stability should
be monitored continuously [18].

Our purpose was to determine the effects of abiotic factors (temperature regime and pre-
cipitation amount) on the yield and protein content in pea cultivars.

Materials and methods. The experiments were carried out in the experimental field of the
Plant Production Institute named after VYa Yuriev (PPI nd. a. VYa Yuriev) in 2008-2017. In the
competitive trial, seeds were sown with a seeder "Klen" equipped with a batch apparatus. The seed-
ing rate was 1,200,000 germinable seeds per hectare. The plot area in the competitive trial was 20
m’. The experimental variants were arranged in a random design and carried out in 4 replicas [19].
Phenological observations were conducted; uniformity of plants in the plot was evaluated.

Twenty six pea cultivars were studied; of them 19 were created in the Laboratory of Pea
Breeding of the PPI nd. a. VYa Yuriev, and 7 cultivars were of different eco-geographical origin.
There were 7 seven cultivars of leafy morphotype — Kharkivskyi 302, Kharkivskyi 85,
Kharkivskyi Yantarnyi, Intensyvnyi 92, Rezonator, Orlovchanin, Ramonskiy 77; the others culti-
vars were leafless.

The Laboratory of Genetics, Biotechnology and Quality of the PPI nd. a. VYa Yuriev
NAAS analyzed protein content in pea seeds on an Infralium FT-10.

The hydrothermal coefficient (HTC) was calculated, as Selianinov described [20].

The experimental data were statistically processed in standard Microsoft software, as de-
scribed in [19].

Results and discussion. In the study period, the hydrothermal regime significantly fluctu-
ated during the ontogenesis of peas plants. Thus, analyzing the temperature sum (Z,), precipita-
tion amount (Xp), HTC and yield, we found that the smallest X; was in 2008 and 2017 —
1,003.2°C and 1,092.2°C, respectively, with Xp of 119.2 mm in 2008 and only of 54.2 mm in
2017, nevertheless, the yield was the highest in 2008 — 4.31 t/ha (Table 1). The largest X; was
recorded in 2013 (1,349.2°C), with Xp of 97.1 mm, however the yield in 2013 was the lowest
during the study period - 1.45 t/ha.

When we assessed the effect of Zp on the yield, we observed neither visible nor statistical-
ly significant dependencies. Thus, for example, in 2011 Xp was 211.2 mm, and the yield was 2.29
t/ha, and in 2012 and 2017 Xp was 75.5 mm and 54.2 mm, respectively, with higher average
yields of 2.54 t/ha and 2.41 t/ha, respectively.

The statistical analysis confirmed this by a negligible correlation coefficient between Zp and
yield (r = -0.10), and a similar insignificant coefficient was between the HTC and yield (r = 0.02).
The correlation coefficient between Xz and yield (r = -0.64) was significant and negative; this is quite
consistent with other authors‘data reporting a greater impact of temperature regime during ontogene-
sis on the pea yield, although there is a completely opposite opinion [1, 6 (p. 257)].
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Meteorological Indices and Yield in 2008-2017

Table 1.

Year 2t °C Yp, mm HTC Yield, t/ha
2008 1,003.2 119.2 1.19 431
2009 1,098.5 64.7 0.59 1.88
2010 1,233.4 89 0.72 1.76
2011 1,151.5 211.2 1.83 2.29
2012 1,302.9 75.5 0.58 2.54
2013 1,349.2 97.1 0.72 1.45
2014 1,193.0 226.3 1.90 1.65
2015 1,192.9 151 1.27 1.96
2016 1,158.6 135 1.17 1.83
2017 1,092.2 54.2 0.50 2.41

The analysis of sowing dates and some phases of vegetation showed that the crop was
sown in April throughout the study years, and, depending on the conditions of a year, shoots ap-
peared 8—18 days later (Table 2). In general, in 2008—2017, the anthesis onset was within the first
10 days of June, except for 2014, when this phase was within the third 10 days of May.

Table 2.
Individual Phases of Pea Vegetation, 2008-2017

Year Sowing 10 days Sprouting 10 days Anthesis 10 days
2008  April 6-10 1.04 April 20-23 3.04 June 7-13 1.06
2009  April 9-12 1.04 April 21-25 3.04 June 1-7 1.06
2010  April 16-18 2.04 April 29 — May 1 3.04 May 29— June 6 1.06
2011 April 22-24 3.04 May 4-5 1.05 June 2-10 1.06
2012 April 20-22 3.04 April 28-30 3.04 May 29 — June 9 1.06
2013 April 21-23 3.04 May 1-3 1.05 May 30 — June 9 1.06
2014 April 7-8 1.04 April 22-23 3.04 May 25-31 3.05
2015  April 15-16 2.04 April 29 3.04 June 2-8 1.06
2016  April 12-14 2.04 April 24-26 3.04 June 3-10 1.06
2017  April 10-12 2.04 April 28-30 3.04 June 4-10 1.06

Bean filling began 7-10 days after the anthesis onset, i. e., throughout the study period,
except for 2014, this phase occurred within the second 10 days of June.
The average yield, protein content, their limits and variability over the study years are
presented in Table 3.

Table 3.
Variability of Economically Valuable Features, 2008-2017.

v Yield, t/ha Protein content, %

car average min max V., % average min max V, %
2008 431 3.19 4.80 9.08 20.44 17.69 24.89 8.64
2009 1.88 1.55 2.16 8.60 22.31 20.43 24.53 4.74
2010 1.76 1.52 2.16 8.96 21.88 19.13 23.99 6.03
2011 2.29 1.59 2.81 11.86 21.88 19.36 24.32 6.41
2012 2.54 1.71 3.08 10.70 21.23 18.22 23.43 5.73
2013 1.45 0.92 2.40 21.23 21.11 18.22 23.87 6.50
2014 1.65 0.98 2.69 26.41 24.04 22.06 26.01 4.70
2015 1.96 1.23 2.46 15.19 23.33 21.32 25.46 5.04
2016 1.83 1.40 242 14.08 20.92 19.29 22.83 4.02
2017 2.41 2.14 2.79 7.74 17.90 15.59 20.05 5.37
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The variability range for the «yield» trait varied considerably over the study years; for ex-
ample, in 2008-2010 and in 2017, it was insignificant (V = 9.08%, V = 8.60%, V = 8.96% and
V= 7.74%, respectively);in 2011, 2012, 2015, and 2016,it was medium (V = 11.86%,
V=10.70%, V = 15.19% and V = 14, 08%, respectively); and in 2013 and 2014,it was signifi-
cant (V =21.23% and V = 26.41%, respectively).

Unlike the «yield» trait, the variability range for the «protein content» trait over the study
years was insignificant: V = 4.02—-8.64%. Such values the variation coefficient can be accounted
for by low phenotypic variability of the «protein content» trait, which is encoded in the culti-
vargenotypes in this sample, in contrast to the variability range for the «yield» trait, which is
more influenced by the vegetation conditions (each plant responds differently to this factor), and
this is reflected in the overall performance of an agrocenosis.

The overall ranges of phenotypic variability over the study years for the «yield» and «pro-
tein content» traits were within 0.92 t/ha—4.80 t/ha and 15.59%-26.01%, respectively. The envi-
ronmental variability of the yield was within 1.45-4.31 t/ha and of the protein content — within
17.90-24.04%. The genotypic variability for the «yield» trait was within 1.85-2.42 t/ha, with
significant variation of the trait between cultivars (V = 31.03%-47.72%) (see Table 4); the geno-
typic variability for the «protein content» trait was within 19.45%-23.41%, with slight or medi-
um variation (V = 7.24-10.34%) (see Table 5).

Table 4.
Yield Influenced by the Meteorological Indices, 2008-2017.
Developmental phases
Over the study years Anthesis Bean filling

Cultivar Yield, t/ha V, % (1.06) (2.06)
Xt Xt Xp
Kharkivskyi 302 2.32 31.41 -0.61 -0.70* 0.67*
Kharkivskyi 85 2.37 35.05 -0.61 -0.65* 0.70%*
Intensyvnyi 92 2.17 40.75 -0.66* -0.56 0.72%*
Kharkivskyi Yantarnyi 2.16 35.08 -0.62 -0.53 0.68*
Rezonator 2.38 31.22 -0.57 -0.45 0.59
Vusatyi 90 1.85 38.73 -0.56 -0.75* 0.48
Kharkivskyi Etalonnyi 1.98 4413 -0.65* -0.58 0.62
Modus 2.14 40.35 -0.60 -0.56 0.71%*
Efektnyi 2.13 40.59 -0.62 -0.62 0.72%*
Deviz 2.13 42.58 -0.59 -0.61 0.72%*
Hlians 2.24 39.70 -0.57 -0.54 0.68%*
Tsarevych 2.14 37.26 -0.68* -0.75* 0.78*
Oplot 221 45.48 -0.65* -0.70* 0.71%*
Otaman 2.09 41.02 -0.57 -0.68* 0.72%*
Mahnat 2.32 36.04 -0.62 -0.63 0.69%*
Chekryhinskyi 2.14 47.72 -0.64* -0.66* 0.74*
Metsenat 2.34 39.72 -0.56 -0.49 0.70%*
Heiser 1.90 36.07 -0.64* -0.64* 0.52
Korvet 2.38 42.07 -0.57 -0.63 0.64*
Orlovchanin 2.23 33.31 -0.63 -0.71* 0.75%
Ramonskyi 77 2.26 35.28 -0.64* -0.60* 0.63
Zekon 2.23 31.03 -0.43 -0.58 0.71%*
Maskara 242 37.82 -0.66* -0.60 0.68%*
Kamelot 2.37 39.41 -0.61 -0.63 0.64*
Hotik 2.27 32.31 -0.63 -0.52 0.63
Damir2 2.02 47.33 -0.80* -0.75%* 0.80*
LSDys 0.16 — — — —

Note. * — significant at 5% level, 7>0.64
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Table 5.
Protein Content in Seeds Influenced by Meteorological Indices, 2008-2017.

Average Developmental phases
cute Protein ’ O\s]telf (;[;le Branching Anthesis
uitivar Corf,;:m’ %  years 105 105 205 106 106
Xp Xp HTC HTC > Xp

Kharkivskyi 302 21.99 8.08 0.45 0.60 052  -0.64* 0.68* 0.58
Kharkivskyi 85 21.58 9.31 0.45 0.67* 0.63 -0.60 0.44 0.39
Intensyvnyi 92 2251  10.11 0.55 0.61 0.47 -0.58 0.75* 0.59

Kharkivskyl = 737 758 058 039 029 056 061 072
Yantarnyi
Rezonator 2220 971 051 0.64* 045 055 0.87%  0.44
Vusatyi 90 2341 881 057  0.71*  0.74* -0.74* 040 041
Kharkivskyl = 5551 728 070 069* 057 -071% 064* 045
Etalonnyi
Modus 2050 619 030 0.6  -0.01 -023  0.68*%  0.50
Efektnyi 2028 10.13 054 058 046  -0.61  0.77%  0.65*
Deviz 19.86  7.83  0.69*  0.76*  0.65* -047 052 0.5
Hlians 1945 966 057 060 051 -057 053 059
Tsarevych 2147 1034 060 054 038 061 0.84*  0.68*
Oplot 2128 817  0.73*  078%  0.69* -0.67* 0.65% 0.8
Otaman 2127 930  0.65% 058 048 -0.68* 056 0.2
Mahnat 21.65 808  0.64*  0.79% 0.74* 060 047  0.50
Chekryhinskyi ~ 22.19 952 0.61  0.78% 070 063 055 047
Metsenat 1992 801 047 045 043  -0.62 040  0.59
Heiser 2271 756 028 047 044  -064* 046  0.16
Korvet 2173 967 059 055 053 043 037  0.70*

Orlovchanin 21.44 9.67 0.38 0.49 0.37 -0.63 0.70%* 0.46
Ramonskyi 77 22.20 8.03 0.47 0.60 0.53  -0.66* 0.64* 0.52

Zekon 22.23 9.35 0.64* 0.61 0.58 -0.53 0.39 0.67*
Maskara 21.70 8.03 0.56 0.65* 0.61 -0.67* 0.56 0.55
Kamelot 21.29  10.19  0.64* 0.53 0.36 -0.49 0.66* 0.60

Hotik 21.03 8.22 0.61 0.74*  0.67* -0.58 0.46 0.47
Damir 2 20.63 7.24 0.65* 0.55 0.51 -0.70* 0.58 0.71*

LSDys 0.53 — — — — — —

Note. * —significant at 5% level,r>0.64

Over the study years, during the third 10 days of April (sprouting phase), the effects of Xp
and HTC on the yield were significant in three cultivars only: Tsarevych (r = 0.65 and r = 0.69,
respectively), Orlovchanin (r = 0.71 and r = 0.74, respectively) and Damir 2 (r = 0.65 and r =
0.69, respectively). During the first 10 days of May, the correlation coefficients were significant-
ly negative for two cultivars: Intensyvnyi 92 and Damir 2 (r = - 0.64 and r = -0.68, respectively).
We observed no significant influence in the other cultivars either in April or in May.

Table 4 presents the results of correlation analysis between the «yield» trait, Xp and Z; on-
ly for the periods (10-day periods) with the largest numbers of significant indices. The correlation
coefficients between the HTC and yield are not presented, because they were practically identical
to the correlation coefficients between Xp and yield.

The HTC effect on the yield during the second 10 days of June (bean filling phase) was
significant only in cultivar Ramon 77 (r = 0.64), with r = 0.63 for Zp.

It is noteworthy that the effect of Z; on the yield during the first 10 days of June (anthesis
onset) was significant in 11 cultivars, and later the situation changed, as duringthe second 10 days
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of June (bean filling) the effect of Xp became significant in the vast majority of cultivars (20). In
addition, over the study years, the effect of X; on the yield was significant in 9 cultivars only.

Thus, it was established that on average over the study years and during the anthesis phase
>t negatively affected the yield with various levels of significance and that Xp during the bean
filling phase significantly affected on the yield in the vast majority of cultivars.

The effect of HTC on the protein content in seeds in the study years was significant only
in three cultivars—Kharkivskyi Etalonnyi, Deviz and Oplotwith r = 0.66, r = 0.66 and r = 0.69,
respectively. Kharkivskyi Yantarnyi was the only cultivar in which the protein content in seeds
was affected by Zt during the second 10 days of May (r = 0.74).

Table 5 presents the results of correlation analysis between the «protein content in seeds»
trait, Xp, X; and HTC for the periods (10-day periods), during which the largest numbers of signif-
icant indices was obtained.

In contrast to the «yield» trait, the protein content was significantly influenced by Zp in
eight cultivars only over the study years. Among them, there were cultivars, in which X, signifi-
cantly influenced the yield over the study years — Kharkivskyi Etalonnyi, Oplot and Damir 2 (see
Table 4).

The effect of Xp during the first 10 days of May on the protein content was significant in
ten cultivars, and the effect of the HTC remained significant in six cultivars. During the second
10 days of May, the effect of the HTC became significant in nine cultivars, however, it changed
the value from positive to negative. It should be noted that in cultivars Vusatyi 90 and Oplot the
effect of HTC on the protein content persisted during the first and second 10-day periods of May.

In the first 10 days of June (anthesis onset), both Z; and Zp significantly influenced the
«protein content in seeds» trait in two cultivars only — Efektnyi and Tsarevych. In 12 cultivars
from the sample under investigation, the effects of Xt and Xp on the protein content in seeds were
insignificant. The effect of £t was significant in cultivars Kharkivskyi 302, Intensyivnyi 92, Re-
zonator, Kharkivskyi Etalonnyi, Modus, Oplot, Orlovchanin, Ramonskyi 77 and Kamelot, and,
on the contrary, in cultivars Kharkivskyi Yantarnyi, Korvet, Zekon and Damir 2 the effect of Zp.
was significant. Thus, the effects of Z; Xp and HTC on the protein content in pea cultivars were
not unidirectional, did not depend on the plant morphotype, cultivar origin and were most likely
to be determined by the cultivar genotype.

Conclusions. Evaluation of the effects of the abiotic factors (HTC, Z; and Zp) on the yield
and other traits of pea starting material on average over the study periodonly gives generalized
estimates. More objective information can be gained by evaluating the effects of X and Xp during
phases of the plant development on the traits. Individual determination of susceptibility of each
accession to the abiotic factors during the vegetation phases, taking into account the wide ranges
of the data obtained in our study can give information on its breeding and practical value and
guide its further use in breeding.
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BIUVINB ABIOTHYHHX YHHHHKIB HA PEAJIIBALITIO IIOTEHIIAJ1Y
BPOKAHHOCTI COPTIB TOPOXY

Bacunenko A.O., besyrimit .M., llleBuenko JI.M., Hltensma A.M., I'nsganes A.B.,
Inpuenko H.K.
InctutyT pocaunnunTBa iM. B.SI. FOp‘eBa HAAH, Ykpaina

MeTta nocigKeHHs NojAraga y BU3Ha4eHHI BIUIMBY a0l0THUHHMX YMHHUKIB (TEMIEpaTypHOTo pe-

UMY Ta KIJIbKOCTI Oa/liB) Ha PIBEHb YPOKAaHHOCTI Ta BMICTY O1JIKa B HAC1HHI COPTIB FOPOXY.
Marepiaau i meroan. ExcniepuMeHTanbHi qochimkeHHs Oyno mpoeaeHo B 2008-2017 pp. B
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yMoBax JociigHoro nois [acturyt pocimuuaunTea iM. B.S. FOp‘eBa HAAH (IP) 3rigHo MeTo-
JIUII OJIbOBOTO €KCIEpUMEHTY. B nocnimkeHH1 0yno BUKOpUCTaHO 26 COPTIB TOPOXY, cepel
axkux 19 — cenexuii [P im. B.S. FOp‘eBa, cim — pi3HOr0 €K0J0ro-reorpadiuHoro noxoaKeHHs.

OOroBopeHHs pe3yJbTaTiB. Y Nepioj AOCHIHKEHHS TAPOTEPMIYHHIA PEXUM BereTarii pociuH
ropoxy 3HayHoO BiJpi3HsBcs. [Ipu anamisi cymu temnepatyp (X f), cymu onaais (X P), rigpo-
tepmiyHoro koegiuienta (I'TK) 3a mepioa Bererarii Ta BpoxKalHOCTI 3a POKHU JOCIHIIKEHHS
OyJI0 BCTAaHOBJICHO, IO HaWHMXKUYY X ¢ Oyno 3adikcoBano B 2008 p.— 1003,2°C npu £ P —
119,2 MM, ane npu bOMy cepeHill piBeHb ypoXkaiHOCTI OyB HAWBUIIMM 3a POKH JOCIIKEeH-
Hs — 4,31 1/ra. Halisumioro X ¢ 6yma B 2013 p.— 1349,2°C nipu £ P — 97,1 MM, ajne cepeHiii pi-
BEHb ypokaitHOCTI OyB HaiHMmk4uM — 1,45 T/ra. Po3paxyHkoBi Koe(illieHTH KOpesLii moKa-
3a]li He3HAYHUH piBeHb BIUIUBY X P Ha BpoxaiHicTh 7 = — 0,10, a 3a1eXHICTh MIX X f 1 BpO-
KaiHicTIO Oyna 10CTOBIPHOIO, aje obepHeHoo » = — 0,64.

AmHani3 naTv IpoBeAeHHs CIBOM MOKa3aB, 1110 y BCl POKHU MO0 MPOBOJWIN Y KBITHI, a B 3aJI€XKHO-
CTi BiJl yMOB POKY cX01u oTpumyBanu 4yepe3 8—18 mi6. YV 20082017 pp. moyaTok LBITiHHA
peECTpyBai B MEPITY ACKaTy YepBHsI, BUKIIOUCHHSIM OyB 2014 p., KoM MBITIHHA MOYaI0Cs B
TpeTiit Aexani TpaBHsA. POpPMyBaHHS HACIHHS Y TOPOXY, TOOTO HaiauB 000iB, TOYMHAETHCS 3pa-
3y MicJig UBITIHHA, TOMY JIPYTy J€Kay YepBHS B35TO 3a ATy peecTpaii wiei dasu.

BapitoBanus Bpoxaiinocti Oyno Hesnauynum y 2008-2010 pp. ta B 2017 p. (V=9,08 %, V =
8,60%, V = 896 % 1 V= 774%), cepegnim y 2011 p., 2012 p. 1 2015p,
2016 p.(V=11,86 %, V=10,70 %, V=15,19 % 1 V= 14,08 %), a B 2013 p. i 2014 p. O6yno
Ha 3HayHoMYy piBHI (V =21,23 % Tta V = 26,41% BinnosigHo). Ha BiaMiHy BiJ yposkallHOCTI
BapifoBaHHA BMICTY OiJIka B HACiHHI 3a piK JOCTiKeHHA OyJa0 HE3HaYyHHMM 1 ckjajxaio V =
4,02%—8,64%.

@DeHOTUIIOBH piBEHb YPOXKAMHOCTI 3a pOoKH gociimpkeHHs O0yB Big 0,92 t/ra no 4,80 1/ra, a 3a
BMicTOM Oinka — Bix 15,59 % no 26,01 %. Cepenns exosnoriyHa BposKaHICTh ckiagana 1,45—
4,31 t/ra, BMicT Oinka 17,90-24,04 %. Pienn BapiroBaHHS 3a TeHOoTHIIamu OyB Bin 1,85 T/ra
1o 2,42 1/ra 3a xoedimienta Bapiamii Bix V = 31,03 % no V =47,72 %, a 3a BMmicTOM 0OiKa Ba-
pitoBaHHs 3a TeHoTHamu Oyno 19,45-23,41 %, i3 3HaueHHsAM KoedimieHTa Bapiarii Big V =
7,24 % no V =10,34%.

3a pOKH JOCHIPKEHHS ICTOTHUI BIUTMBOM Ha BPOKAHHICTh Maja JIMIIe X ¢ JJis 1B ATH COPTIB, a
Ha BMICT Ouka ¥ P 11 BOCBMHU COPTIB, MPU LIBOMY JIMIIIE ISl COPTiB XapKiBChbKUN €TajJoH-
Huit, Omot 1 Jamip 2 3nauynumu Oynau oOuaBa YMHHUKU. Byno BCTaHOBJIEHO, IO HA BPO-
YKaWHICTh ICTOTHO BIUIMBAE X ¢ Y MEPIIii AeKaji YepBHA (MOYaTOK HBITIHHA) aJist 11 copTis, y
Ipyrii gexani yepBHs — X P i 6utbmocTi coptiB (20 copriB). Ha BMicT 6isika B HAaCiHHI BCiX
coptiB 1 X P, 1 £ ¢, 1 'TK BrumBanu mo-pisHOMY NPOTATOM YChOTO MEPIOy POCTY 1 PO3BUTKY
POCIHH.

BucnoBku. BcranosnenHsi BrMBy abiotnyHux unHHUKIB (X P,X f) 1 I'TK Ha BpoxaifHicTh Ta
1HIIII O3HAKU B CEPEJHBOMY 3a NEpioJ JOCITIKEHHS MOKe OyTH HE JOCTaTHBO iH(POpPMAaTHB-
HuM. binbin iHQopMaTUBHUM € BU3HAYEHHS BIUTUBY X P i X f Ha O3HaKu B oKkpemi (ha3u Bere-
Tarii.

Knrwouosi cnosa: copox, ypoorcatinicms, emicm 0ika, memnepamypd, onaou

BJIHAHUE ABUOTHYECKUX ®AKTOPOB HA PEATU3ALIUAIO IIOTEHITHAJIA
YPOKAHHOCTH COPTOB I'OPOXA

Bacunenko A.A., besyrawiii 1.H., llleBuenko JI.H., Hltensma A.M., I'nsnues A.B.,
Nnbuenko H.K.
HNuctutyt pactenuesoactea um. B.S. IOpseBa HAAH, Vkpauna

He.]'lb HCCJICI0BAHMA COCTOAIa B OIPEACIICHUU BIIMAHUA a0MOTHYECKUX (baKTOpOB (TeMnepa-

TYPHOTO peXuMa U KOJIMYECTBA OCAJKOB) Ha YPOBEHb YpOKaHOCTH M COJEepKaHUs Oelka B
CEMEHAX COPTOB ropoxa.
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Marepnanbl M MeTOAbl. DKCIIEPUMEHTaIbHbIE MCCIEA0BaHUs ObUIM IpoBenaeHsl B 2008—-2017
IT. B yCJIOBUAX onbITHOTO nojist MHctuTyTa pacrenueBoactsa (MP) um. B. f. FOpbeBa cornac-
HO METOJAMKE IMOJIEBOTO IKCIEepUMEHTa. VicXomHpIM MaTepraioM ObutH 26 COPTOB TrOpoXa, U3
kotopeix 19 — cenexumn WP wum. B. . IOpeeBa, ceMp — pa3au4HOrO 5KOJIOIO-
reorpauyecKoro MPOUCXOKICHHUS.

OOcy:xnenne pe3yJbTaToB. B nepuoj ucciaenoBaHUN TMAPOTEPMUYECKHM PEKUM BereTaluu
pacTeHuil ropoxa 3HauMTENbHO paziuuancd. [Ipu anamuze cymMmbl Temnepatyp (X ¢), CyMMBbI
ocankoB (X P), ruaporepmuyeckoro ko3ddunuenra (I'TK) 3a nepuon Berertanuuu u yposxai-
HOCTH 32 TOJIbl UCCIICJIOBAHMI ObLTIO YCTAHOBIICHO, YTO HAUMEHBINAs X ¢ OblIa 3aKCHpoBaHa
B 2008 r.— 1003,2 °C npu X P — 119,2 mm. [Ipu 3TOM CpeaHuil ypoBeHb YpokKallHOCTH ObLI
HaAMBBLICIIUM 3a ToAbl ucciaemoBaduii — 4,31 1/ra. Hanboneias X ¢ 6611a B 2013 r.— 1349,2 °C
npu X P — 97,1 MM, HO cpeZlHUI YPOBEHb ypOKaitHOCTH ObLIT caMbIM HU3KUM — 1,45 1/ra. Pac-
YeTHbIE KOI(PPUIMEHTHI KOPPENsSLUU MOKa3adl HEe3HAYUTENbHbIM ypOBEHb BIMSHUS X P Ha
ypoxaitHocts » = — 0,10, a 3aBUCIMOCTb MEXIY X f U YPOXKAHHOCTHIO ObljIa JOCTOBEPHOH, HO
oOpatHoii r = — 0,64.

AHanus gaTel IPOBEJEHUS MTOCEBA MIOKA3all, YTO BO BCE I'OJIbI €r0 IPOBOJMIIM B allpeiie, a B 3aBU-
CUMOCTH OT YCJIOBHUH Iojia BCX0bl nosrydanu yepe3 8—18 nueit. B 2008-2017 rr. Hayano uBe-
TEHUsl PETUCTPUPOBAIIM B NIEPBYIO JAEKAIy HIOHS, UCKIt0YeHHe cocTaBuwi 2014 r., korjna nse-
TEHHE HAa4aJoCh B TPEThIO JieKaay Mas. DOpMUPOBaHUE CEMSH Yy ropoxa, T. €. HAJIUB 0000B,
Ha4yMHAETCs cpa3y IOCIE LIBETEHUs, I03TOMY BTOpas JieKa/ja MIOHS B3ATa 3a JaTy perucTpa-
IIUU STOH (a3bl.

BapbupoBanue ypoxaitHoctu Obuto HesHauuTeabHbIM B 2008—2010 rr. u B 2017 1. (V = 9,08 %,
V =8,60 %, V =28,96 % u V= 7,74%), cpennum B 2011 r., 2012 r. u 20151., 2016 1.
(V=11,86 %,V =10,70 %, V=15,19% u V= 14,08 %), a B 2013 r. u 2014 r. ObuI0 Ha 3Ha-
gutensHoM ypoBHe (V =21,23 % ta V = 26,41% cooTBeTcTBEHHO). B oTnuune ot ypoxaiiHo-
CTH BapbUpPOBaHUE COAEp)KaHUS OelKa B ceMeHaX 3a IO/l UCCIICAOBAHUI OBLJIO HE3HAUUTEI b-
HBIM U cocTtaBuiio V = 4,02—8,64%.

@DeHOTUITMYECKUH YPOBEHb YPOXKAMHOCTHU 3a TOAbI uccieaoBanuii 6ot ot 0,92 1/ra no 4,80 1/ra,
a coxepxanue o6enka — ot 15,59 % 1m0 26,01 %. Cpenssist 3K0JIOrHYecKast ypoKaiHOCTh COCTa-
Buna 1,45-4,31 1/ra, conepxkanue 6enka 17,90-24,04 %. YpoBeHb BapbUPOBAHUS MO TCHOTH-
naMm Obw1 oT 1,85 T/ra mo 2,42 1/ra mpu kod3ddunuente Bapuanuu ot V =31,03 % mo V=
47,72 %, a mo colepkaHuIO0 Oelka BapbHpOBaHHE MO reHoturnam Obuto 19,45-23.41 %, co
3HaueHueM ko3 duienta Bapuauuu ot V = 7,24 % no V = 10,34%.

3a roabl UCCIIEJOBAHUM CYILIECTBEHHOE BIIMSHHME Ha YpO>KaHOCTb OKa3blBajla TOJIBKO X ¢ JUIS
JIEBSITU COPTOB, a Ha cofepkaHue O6enka — X P i1 BOCbMH COPTOB, IIPU 3TOM TOJIBKO JJISl COp-
TOB XapbKOBCKUW ATanoHHBIM, Omnor u Jamup 2 3HaumMbiMu ObUTH 00a (akTopa. beuio
YCTAQHOBJICHO, YTO HA YPO’KaHHOCTh OKa3bIBAET CYLECTBEHHOE BIMSHUE X { B MEPBYIO JI€KATy
WIOHS (Ha4ajo IBeTeHus) st 11 copToB, BO BTOPYIO AeKaly HIOHS — X P s OONbIIMHCTBA
coproB (s 20 coproB). Ha coneprkanue Oenka B cemeHax Bcex coptoB u = P, u X ¢, u 'TK
OKa3bIBAJIM Pa3IMYHOE BIUSHUE B TEUEHUE BCETO MEPUOJIa POCTa U Pa3BUTHUS PACTEHUI.

BeiBoabl. Onpenenenne BausiHus abrotnyeckux ¢akropos (X P, X ¢) u ['TK Ha yposkaitHOCTb 1
Apyrue MpU3HAKU B CPEIHEM 3a MEPHO UCCIETOBAHUA MOXKET OBITh HE JOCTATOYHO WH(OP-
MaTHBHBIM. bosee nHpOpMaTUBHBIM OyeT ompezaereHue BAMSHUA X P 1 X HAa IpU3HAKU B
KOHKpETHbIE (ha3bl BETeTalllu.

Knroueeswie cnosa: copox, yposicaiinocms, cooepicanue bOenka, memnepamypa, ocaoku
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EFFECTS OF ABIOTIC FACTORS ON FULFILLMENT OF THE POTENTIAL
OF PEA CULTIVARS

Vasylenko A.O., Bezuglyi .M., Shevchenko L.M., Shtelma A.M., Glyantsev A.V., Ilchenko N.K.
Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

The aim and tasks of the study was to evaluate the effects of the abiotic factors (temperature
regime and precipitation amount) on the yield and protein content in seeds of pea cultivars.

Materials and methods. The experiments were carried out in the experimental field of the Plant
Production Institute named after VYa Yuriev (PPI nd. a. VYa Yuriev) in 2008-2017 by the
field experimentation techniques. Twenty six pea cultivars were studied; of them 19 were cre-
ated in the Laboratory of Pea Breeding of the PPI nd. a. VYa Yuriev, and 7 cultivars were of
different eco-geographical origin.

Results and discussion. Over the study period, the hydrothermal regime during the pea vegeta-
tion considerably varied. Analyzing the temperature sum (X;), precipitation amount (Xp) and
hydrothermal coefficient (HTC) during the vegetation period and the yield in the study years,
we found that the lowest X; was recorded in 2008 (1003.2°C) with Xp of 119.2 mm, however,
the average yield in that year was the highest throughout the study period — 4.31 t/ha. The
highest X; was noticed in 2013 (1349.2°C) with Zp of 97.1 mm, however, the average yield
then was the lowest —1.45 t/ha. The calculated correlation coefficients showed insignificant of
influence of Zp on the yield (r = -0.10), and the relationship between the yield and Z; was sing-
nificantly inverse (r = -0.64).

Analysis of the sowing dates showed that pea was sown in April throughout the study period, and
depending on the year conditions, emergence occurred 8—18 days later. In 2008-2017, the an-
thesis started within the first 10 days of June, except for 2014, when the anthesis started within
the third 10 days of May. Pea seed formation, i.e., bean filling, starts immediately after the an-
thesis, therefore, the second 10 days of June were taken as the registration date for this phase.

The yield variations were insignificant in 2008—-2010 and in 2017 (V = 9.08%, V = 8.60%, V =
8.96% and V = 7.74%, respectively); medium in 2011, 2012, 2015, and 2016 (V = 11.86%, V
=10.70%, V = 15.19%, and V = 14.08%, respectively); and considerable in 2013 and 2014 (V
=21.23% and V = 26.41%, respectively). Unlike the yield, the variations in the protein content
in seeds in the study year were insignificant (V = 4.02—-8.64%)).

The yield over the study years ranged with in 0.92 t/ha - 4.80t/ha, and the protein content — within
15.59-26.01%. The average ecological yields amounted to 1.45-4.31 t/ ha, the protein content
of 17.90-24.04%. The variations between genotypes were within 1.85-2.42 t/ha with the vari-
ation coefficient of 31.03-47.72%. The protein content between genotypes varied from
19.45% to 23.41% with the variation coefficient of 7.24—10.34%.

Over the study years, X significantly affected the yields of nine cultivars only, and Xp significant-
ly affected the protein content of eight cultivars. Kharkivskyi Etalonnyi, Oplot and Damir 2
were the only cultivars significantly influenced by the both factors. It was found that the yield
was significantly influenced by Z; during the first 10 days of June (anthesis onset) in 11 culti-
vars and by Xp during the second 10 days of June in the majority of cultivars (20 cultivars).
The protein content in seeds of all the cultivars was variously affected by Zp, X; and HTC
throughout the whole period of plant growth and development.

Conclusions. Evaluation of the effects of the abiotic factors (Zp, ; and HTC) on the yield and
other traits on average over the study period may not be sufficiently informative. Evaluation of
the effects of Xpand X, during specific phases of vegetation on the traits may be more informa-
tive.

Key words: pea, variety, yield, protein content, temperature, precipitation
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