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YIELD POTENTIAL OF SOYBEAN VARIETIES AND ITS FULFILLMENT
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Comparison of soybean variety yields in the competitive and state variety trials (CVT and
SVT) showed that the most favorable growing zone was the Forest-Steppe, where the average
yield amounted to 2.22 t/ha with fluctuations within 1.94-2.47 t/ha. The maximum fulfillment of
the yield potential (FYP) in the CVT reached 95.6%; the highest yield was 1.75 t/ha in the CVT
and 2.15 t/ha in the SVT. The minimum FYP in the CVT was 41.3% with the minimum yield of
0.85 t/ha and 1.83 t/ha in the CVT and SVT, respectively. The average FYP in the CVT was
67.8%, while the average yield in the CVT and SVY was 1.37 t/ha and 2.02 t/ha, respectively.
The dependence of the FYP on the hydrothermal conditions of the test years was established.

Key words: soybean, variety, yield, competitive variety trial, state variety trial,
fulfillment of the yield potential, growing zone.

Introduction. Soybean is one of the leading crops in Ukraine. Soybean production has
gone from thing-becoming and adapting to the local conditions to a clear upward trend in sown
areas and yields. In the world ranking of soybean producers, Ukraine ranks first in Europe and
eighth-tenth in the world. In Ukraine, from the beginning of the 21* century, the soybean indus-
try, which has great prospects and consequences for the agrarian sector and the state as a whole,
is rapidly forming [1]. It is predicted that the soybean acreage will increase to 4 million hectares
and the seed production will increase to 8-10 million tons, which will also provide more than
450-600 thousand tons of biological nitrogen. In the medium term (by 2030), the soybean seed
production is expected to increase to 7.5—-8.0 million tons [2].

Since the variety is a means of production, the crop yield largely depends on it. Therefore,
it is important to study the fulfillment of the yield potential (FYP) in soybean varieties in differ-
ent soil and climatic zones and in relation to weather factors.

Literature review and problem articulation. Yield is the most important comprehensive
indicator of the economic value of a crop that combines individual plant performance, biocoeno-
tic factor and environmental conditions. Therefore, only with the optimal combination of all fac-
tors, we can expect a high crop performance, as a result of the factorial action of the potential
performance and environmental resistance systems [3]. Stabilization of crop production, along
with the rational arrangement of crops and other factors, is largely determined by growing re-
quirements for the selection of varieties best suited for growing in different soil and climatic
zones and characterized by high environmental plasticity. The growing importance of this tech-
nology element is attributed primarily to the ability of varieties, being as active biological factors
in the self-regulation of ecological systems, to effectively counteract adverse effects of other fac-
tors that can distort the balance of natural ecosystems and initiate pollution [4]. It is known that
varieties are the biological basis of soybean cultivation technology [5]. A yield of over 10.0 t/ha
indicates the great genetic potential of soybean [6]. The current variety policy involves the culti-
vation of a wide assortment of varieties that differ by many characteristics. The genetic diversity
of varieties enriches any crop and ensures the reliability and stability of its production [7]. The
varietal zoning in accordance with the bioclimatic resources of a region is the basis of the soy-
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bean belt. The soybean dissemination largely depends on the biology of a variety and environ-
mental conditions that determine the varietal policy of its cultivation [8]. Soybean yield can be
increased by 30-45% due to variety replacement and renewal as well as due to development of
adaptive variety cultivation technologies [9]. Widening the norm of reaction of varieties to envi-
ronmental conditions is the main objective of breeding, especially for regions with stressful
weather conditions [10].

Despite considerable variety resources, the fulfillment of the genetic potential of modern
soybean varieties is quite low, as most modern varieties have a narrow environmental adaptability
and are only suitable for growing under certain soil and climatic conditions of latitude [11]. Mod-
ern Ukrainian soybean varieties have a yield potential of >4.0—4.5 t/ha, but fulfillment of this
potential is possible only by meeting the biological requirements of the crop to major bio- and
abiotic factors [12]. A soybean yield of 0.9—-1.4 t/ha is much lower than the genetic potential of
high-yielding intensive varieties and indicates the crop production instability [13]. Despite suc-
cesses in the development of the country's soybean industry, with a soybean yield in Ukraine of
1.2—1.6 t/ha, in the countries — leading soybean producers in the world (USA, Argentina, Brazil),
the yield amounted to 2.09-2.89 t/ha, which is a 2-fold yield in comparison with the Ukrainian
values. The genetic potential of soybean varieties in Ukraine is only fulfilled by 38—-56%, while
in Canada and the USA — by 70—73% [14]. The actual yield of soybean at agricultural enterprises
of Ukraine is 47.8% related to the maximum, including 65.0% in the Steppe, 40.8% in the Forest-
Steppe, and 43.2% in the Woodlands and Western region. Thus, in the main regions of soybean
cultivation (Forest-Steppe and Woodlands), there is a significant reserve for a rise in the soybean
production due to an intensive factor - increasing yields [2].

Purpose and objectives. To determine peculiarities of the fulfillment of the yield potential
of modern soybean varieties in different soil and climatic zones of Ukraine.

Materials and methods. Fourteen soybean varieties bred at PPI NAAS and included in the
State Register of Plant Varieties Suitable for Dissemination in Ukraine were studied: Podiaka,
Malvina, Estafeta, Sprytna, Baika, Krynytsia, Kobza, Pysanka, Perlyna, Melodiia, Rainduha,
Krasunia, Rizdviana, and Sloboda. The soybean yields were evaluated in the competitive variety
trial (CVT) of the Laboratory of Grain Legume Breeding (Elitne village, Kharkivkyi district,
Kharkivska Oblast). The experiments were carried out in four replicates. The record plot area was
25 m? in accordance with the state variety trial methods [15, 16]. For comparison, we used data
on the yields of the same varieties obtained during the qualifying examination for suitability for
propagation (SVT) of the Ukrainian Institute of Plant Variety Examination (UIPVE) [17]. Data
were statistically processed, as B.A. Dospekhov described [18], using STATISTICA 10 and Exel.

The meteorological conditions during the soybean vegetation in the area of competitive va-
riety trial in 2009-2018 significantly differed from the average long-term values of precipitation
and temperature, which well reflects the regional peculiarities of the climate in the Forest-Steppe
of Ukraine. From the average soybean yield in the CVT, six years (2009, 2011, 2013, 2014, 2015
and 2016) were mainly favorable for soybean cultivation, and four years (2010, 2012, 2017 and
2018) were unfavorable.

Results and discussion. Analysis of the yields of the studied varieties by soil and climatic
zones of Ukraine showed that the most favorable conditions for soybean cultivation were in the
Forest-Steppe, as evidenced by yield levels: the average for this zone was 2.22 t/ha with fluctua-
tions within 1.94-2.47 t/ha. In the Woodlands, the average soybean yield was 1.99 t/ha, ranging
1.76 t/ha to 2.28 t/ha (Table 1).

There were worse conditions in the Steppe: the average yield was 1.85 t ha, minimum —
1.38 t/ha, maximum — 2.25 t/ha. In the SVT, the maximum was 2.15 t/ha, average — 2.02 t/ha,
minimum — 1.83 t/ha.

Comparison of the CVT yields with the average yields by climatic zones of Ukraine
showed that the minimum FYP was 41.3%. The minimum yield was 0.85 t/ha in the CVT and
1.83 t/ha in the SVT. The maximum FYP in the CVT reached 95.6%; the maximum yield
amounted to 1.75 t/ha in the CVT and 2.15 t/ha in the SVT. The average FYP in the CVT was
67.8%, with the CVT yield of 1.37 t/ha the SVT yield of 2.02 t/ha.
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Table 1
Average soybean yield and the fulfillment of the yield potential in the soil and climatic zones
of Ukraine, 2009-2018

Yield, t/ha Average Fulfillment of the
Value Woodlands Fsotzi; Steppe across the CVT yliﬁ)%{???;{ m
zones
Minimum 1.76 1.94 1.38 1.83 0.85 41.3
Maximum 2.28 2.47 2.25 2.15 1.75 95.6
Average 1.99 2.22 1.85 2.02 1.37 67.8

The dependence of the FYP on the hydrothermal conditions of the test years was seen. The
lowest FYP in the CVT was recorded for variety Sloboda — 41.3% (Table 2).

Table 2
Average yield and the fulfillment of the yield potential in the soybean varieties bred at PPI
NAAS in the soil-climatic zones of Ukraine

Yield, t/ha Average lzﬁi ﬁ;ig;g r;to(if
Variety Years Woodlands Forest- Steppe AcToss CVT tential in the
Steppe the CVT, %
zones
Podiaka 20092011 1.84 2.07 2.16 2.02 1.41 69.8
Malvina ~ 2009-2011 2.03 2.18 2.25 2.15 1.37 63.7
Estafeta 2010-2012 1.85 2.16 1.94 1.98 1.10 55.6
Sprytna 2010-2012 1.92 2.21 1.96 2.03 1.20 59.1
Baika 2011-2013 1.86 2.22 2.05 2.04 1.27 62.3
Krynytsia 2011-2014 1.89 2.33 2.06 2.09 1.27 60.8
Kobza 20122014 2.16 2.24 1.97 2.12 1.35 63.7
Pysanka  2013-2015 1.95 2.26 2.14 2.12 1.23 58.0
Perlyna 2014-2015 2.28 1.94 1.64 1.95 1.45 74.4
Melodiia  2014-2016 2.03 2.19 1.38 1.87 1.71 91.4
Raiduha  2014-2016 2.19 2.18 1.51 1.96 1.65 84.2
Krasunia  2015-2016 1.76 2.18 1.56 1.83 1.75 95.6
Rizdviana 2015-2016 2.05 2.38 1.72 2.05 1.63 79.5
Sloboda 20172018 2.10 2.47 1.60 2.06 0.85 41.3
Average — 1.99 2.22 1.85 2.02 1.37 67.8
LSDys — — — — — 0.18 12.4

The trial of this variety in the CVT was conducted in the most unfavorable weather for
soybean in 2017 and 2018, when the yield of the varieties averaged 0.84 t/ha and 0.50 t/ha, re-
spectively. The Sloboda yield in the CVT averaged 0.85 t/ha vs. 2.06 t/ha on average across the
SVT zones. The yield loss was 58.7%. By different soil and climatic zones, the Sloboda yield
was as follows: in the Woodlands — 2.10 t/ha, in the Forest-Steppe — 2.47 t/ha, and in the Steppe —
1.60 t/ha. The Forest-Steppe had the optimal conditions for this.

It was found that the highest FYP in the CVT was recorded for Krasunia (95.6%), Melodiia
(91.4%), Raiduha (84.2%), and Rizdviana (79.5%). In these varieties, the difference in the yield
between the CVT and SCT was much smaller and varied between 4.4% and 20.5%.
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Krasunia gave an average yield of 1.75 t/ha in the CVT, with a yield of 1.83 t/ha across the
SVT zones of Ukraine. By different soil and climatic zones, the Krasunia yield was as follows: in
the Woodlands — 1.76 t/ha, in the Forest-Steppe — 2.18 t/ha, and in the Steppe — 1.56 t/ha. The
best conditions for this variety were in the Forest-Steppe.

Melodiia produced 1.71 t/ha in the CVT and 1.87 t/ha on average across the SVT zones.
The yield from this variety was 2.03 t/ha in the Woodlands, 2.19 t/ha in the Forest-Steppe and
1.38 t/ha in the Steppe. The Forest-Steppe turned out to be the optimal zone for this variety.

The yield from Raiduha averaged 1.65 t/ha in the CVT, while on average across the zones
it was 1.96 t/ha. The Raiduha yield in the Woodlands and Forest-Steppe was almost the same:
2.19 t/ha and 2.18 t/ha, respectively, but in the Steppe, it was 1.51 t/ha. The best conditions for
Raiduha were in the Woodlands and Forest-Steppe.

Rizdviana had an average yield in the CVT of 1.63 t/ha, compared to the average yield in
the SVT of 2.05 t/ha. The yield was 2.05, 2.38 and 1.72 t/ha in the Woodlands, Forest-Steppe and
Steppe, respectively. The Forest-Steppe was the most favorable for growing this variety.

The relatively high yields of the above varieties in the CVT were due to the favorable con-
ditions in 2016 when the maximum average yield from the tested varieties was achieved in the
CVT over the study period (2009-2018) — 2.59 t/ha.

In Perlyna, the FYP in the CVT was 74.4%, with an average yield of 1.45 t/ha. The average
yield from Perlyna in the SVT was 1.95 t/ha. Perlyna produced 2.28 t/ha in the Woodlands, 1.94
t/ha in the Forest-Steppe and 1.64 t/ha in the Steppe. The Woodlands had the best conditions for
this variety.

Podiaka showed a FYP of 69.8% in the CVT, with a yield of 1.41 t/ha. The average yield
from this variety across the SVT zones was 2.02 t/ha. Podiaka produced 1.84 t/ha in the Wood-
lands, 2.07 t/ha in the Forest-Steppe and 2.16 t/ha in the Steppe. The optimal conditions for Po-
diaka cultivation were recorded in the Forest-Steppe.

Malvina and Kobza showed the same FYP of 63.7%. The yields from these varieties in the
CVT and SCT were almost identical: Malvina produced 1.37 t/ha and 2.15 t/ha, respectively;
Kobza — 1.35 t/ha and 2.12 t/ha, respectively. Malvina gave 2.03 t/ha in the Woodlands, 2.18 t/ha
in the Forest-Steppe and 2.25 t/ha in the Steppe. The Steppe conditions turned out to be the best
for growing Malvina. Kobza gave 2.16 t/ha in the Woodlands, 2.24 t ha in the Forest-Steppe and
1.97 t/ha in the Steppe. The Woodlands and Forest-Steppe had almost equally favorable condi-
tions for this variety.

In Baika, the FYP reached 62.3%, with an average yield of 1.27 t/ha in the CVT and 2.04
t/ha across the SVT zones. Baika produced 1.86 t/ha in the Woodlands, 2.22 t/ha in the Forest-
Steppe and 2.05 t/ha in the Steppe. The best conditions for growing this variety were in the For-
est-Steppe.

Krynytsia had a FYP of 60.8%, with an average yield of 1.27 t/ha in the CVT and 2.09 t/ha
across the SVT zones. Krynytsia produced 1.89 t/ha in the Woodlands, 2.33 t/ha in the Forest-Steppe
zone and 2.06 t/ha in the Steppe. The Forest-Steppe had the best conditions for this variety.

The FYP in Sprytna was 59.1%. The Sprytna yield in the CVT was 1.20 t/ha, while the
SVT vyield averaged 2.03 t/ha across the zones. Sprytna produced 1.92 t/ha in the Woodlands,
2.21 t/ha in the Forest-Steppe and 1.96 t/ha in the Steppe. The Forest-Steppe turned out to be the
optimal zone the growth and development of this variety.

The Pysanka™s FYP in the CVT was 58.0%. At the same time, the average yield from this
variety was 1.23 t/ha in the CVT and averaged 2.12 t/ha across the SVT zones. The seed yield
from Pysanka was as follows: in the Woodlands — 1.95 t/ha, in the Forest-Steppe — 2.26 t/ha and
in the Steppe — 2.14 t/ha. The Forest-Steppe was the best zone for cultivation of this variety.

In Estafeta, the FYP was 55.6%. The Estafeta yield was 1.10 t/ha in the CVT and averaged
1.98 t/ha across the SVT zones. Estafeta produced 1.85 t/ha in the Woodlands, 2.16 t/ha in the
Forest-Steppe and 1.94 t/ha in the Steppe. The most favorable conditions for growing this variety
were in the Forest-Steppe.

Thus, comparative analysis of the average yields of the studied varieties in different climat-
ic zones of Ukraine showed that, judging from this integral parameter, the site of the competitive
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trials of soybean varieties according had the least favorable conditions for soybean growth and
development.

The most favorable conditions for the FYP in the soybean varieties were in the Forest-
Steppe. Here, the maximum seed yield was recorded for 10 of the 14 studied varieties: Estafeta,
Sprytna, Baika, Krynytsia, Kobza, Pysanka, Melodiia, Krasunia, Rizdvina, and Sloboda. As to
Raiduha, the Woodlands and Forest-Steppe turned out to be equally favorable. All these varieties
are early-ripening. Two mid-ripening varieties (Podiaka and Malvina) gave the maximum yields
in the steppe zone.

Comparative analysis of the yields from the studied soybean varieties showed that high
FYP values (79.5-95.6%) in the site of the competitive trials of the soybean varieties were rec-
orded in the years with favorable hydrometeorological conditions during the soybean growing
period (2014-2016). Conversely, in the years with unfavorable hydrothermal conditions (2017—
2018), the FYP fell sharply to 41%, corresponding a more than 2-fold reduction.

The yields from the soybean varieties in some years with a favorable hydrothermal mode
indicate that the soil and climatic conditions of the eastern part of the Forest-Steppe of Ukraine
are generally favorable for growing this crop and allow for the fulfillment of the high yield poten-
tial of soybean varieties.

Conclusions. The most favorable conditions for soybean cultivation were in the Forest-
Steppe of Ukraine. The average yield in this zone was 2.22 t/ha with fluctuations within 1.94—
2.47 t/ha. In the Woodlands, the average soybean yield was 1.99 t/ha, ranging 1.76 t/ha to 2.28
t/ha. In the Steppe, the average yield was 1.85 t/ha, with the minimum of 1.38 t/ha and the maxi-
mum of 2.25 t/ha. The yield across the SVT climatic zones averaged 2.02 t/ha, with the maximum
of 2.15 t/ha and the minimum of 1.83 t/ha. The minimum FYP in the CVT was 41.3%; the mini-
mum yield was 0.85 t/ha in the CVT and 1.83 t/ha in the SVT. The maximum FYP in the CVT
reached 95.6%; the maximum yield amounted to 1.75 t/ha in the CVT and 2.15 t/ha in the SVT.
The average FYP in the CVT was 67.8%; the average yield was 1.37 t/ha in the CVT and 2.02
t/ha in the SVT.

The fulfillment of the yield potential was revealed to depend on the hydrothermal condi-
tions of the test years. It was demonstrated that the high genetically determined yield potential of
the soybean varieties was significantly offset by unstable hydrothermal conditions during the
soybean growing period, causing considerable fluctuations in the yields. For a more objective
analysis of the yield in the competitive trials of soybean varieties, it is necessary to take into ac-
count not only the absolute yields of promising accessions, but also the total yield of the crop in
individual years of research.
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IIOTEHIIAJI YPOJKAHHOCTI COPTIB COI TA HOTO PEATI3AIIIA

Pabyxa C.C.l, Yepuuienko [1.B.1, be3yrnuit I.M.l, Konomampka B.H.l, lNonoxopuHchka M.I.2
"TneruryT pocimunmTsa im. B.S. I0p“esa HAAH, Vkpaina

BbykoBuHCEKa fepkaBHA CLIIBCHKOTOCIIOAAPChKA AOCTIIHA CTaHIIIs [HCTUTYTY CIIIbCHKOTO
rocnionapcra Kapnarcekoro periony HAAH, Ykpaina

Mera i 3aga4i qocaimkeHHsi. BusHaunTH 0COOIMBOCTI pealtizaiii MOTEeHIaTy BPOXKAWHOCTI Cy-
YaCHUX COPTIB CO1 Y pI3HUX IPYHTOBO-KJIIMAaTHUHUX 30HaX YKpaiHH.

Marepiaan i metoam nociigkenusi. Marepiaigom Oynu 14 coptiB coi cenekiii [HctutyTty poc-
muaHunTBa iM. B.A. FOp“eBa HAAH (IP HAAH): Ilonska, ManbBina, Ecradera, CnputHa,
baiika, Kpunnis, Ko63a, [Tucanka, [lepnuna, Menoais, Paitnyra, Kpacyns, Pizassna, Cno6o-
na. BuBueHHs BpOXKaWHOCTI COPTIB €Oi MPOBOJWIN Yy KOHKYPCHOMY COpPTOBHMIIPOOYBaHHI
(KCB) maboparopii cenexitii 3epao6o6oBux kynbtyp I[P HAAH. [Jocninu 3aknamand y 4oTH-
PHOX MOBTOPEHHSIX 13 MJIOLIEIO AUISTHKU 25 M~ y BIAMOBIJHOCTI 13 METOJUKOIO JIEPKCOPTOBUII-
pooysanns (JICB). Jlnst mopiBHSHHS BUKOPHCTOBYBAJIU JaH!1 MO BPOXKAWHOCTI IIMX K€ COPTIB
onepxati y Mmepexi JICB YkpaiHcbkoro iHCTUTYTY ekcriepTusu coptiB pociud (YIECP). O6-
pPOOKY pe3yJbTaTIB JOCIIKEHb MpoBoamH 32 b.O. JlociexoBuM 13 BUKOPUCTAHHAM IIPOrpam
STATISTICA 10 Ta Exel.

OOroBopeHHsi pe3yJbTaTiB. YCTAaHOBJIEHO 110 HAHOUIBLI CHPUSATIMBI JUISl BUPOLIYBAHHS COi
YMOBH ckiaaanuchk y Jlicocreny: cepeanst BpoxaiHicTh — 2,22 T/ra 3 KOJIMBAHHAMH y MEXax
1,94-2,47 t/ra. Y Tlonicci cepenns BpoxaiHicTh ckianana 1,99 1/ra 1 BapitoBana Big 1,76 1/ra
1o 2,28 1/ra. Haiiripmi ymoBu criocrepiranucek y Creny: cepenns BpoxkaiHicts — 1,85 1/ra, 3
KonuBaHHAME B 1,38 T/ra mo 2,25 T/ra. YcepeaHeHuit o 30Hax piBeHb YPOKaWHOCTI y Me-
pexi JICB: makcumanbhumii — 2,15 1/ra, cepenniit — 2,02 t/ra, MminiMansHuil — 1,83 T/ra.

MinimanbsHui piBeHb peanmizaiii noteHmiany (PPII) ypoxaitnocti y KCB nopiBHSHO 13 cepen-
HBOIO 110 MPUPOJHO-KIIMAaTHYHUX 30HaX YKpainu ckiaB 41,3 %. Makcumansnuit PPII ypo-
xaitHocTi y KCB nocsras 95,6 %. ¥V cepennboMy MOTEHIIaN ypO>KaHOCT1 COPTIB €01 peani-
3oByBaBca y KCB na 67,8 %. IIpu upomy BussneHo 3anexHictb PPII ypoxkaitHocTi Bif Tipo-
TEPMIYHUX YMOB pokKiB BunpoOyBanHs. Haitmenmuii PPII yposxkaitnocti y KCB 3adikcoBaHno y
copty Crnoboza (41,3 %) BunpoOyBaHHS SKOTO MPOBOAMIOCH Y HECIIPUATIMBUX JJIsL COT TIOTO-
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naux ymoBax 2017 1 2018 pp. konu cepenHst BpoxaiiHicTs 3pa3kiB KCB cknana 0,84 1/ra i
0,50 1/ra BimnmosigHo. Cepenns BpoxaitHicTh copTy Cinobona y KCB Oyna na pisni 0,85 1/ra
npu cepeaniid y JICB 2,06 1/ra. YTpata BpoxkaitHOCTI cknana 58,7 %.

Haii6inem Bucokuit PPIT ypoxaiinocti y KCB BusiBunu coptu Kpacyns (95,6 %), Menonis (91,4
%), Paiinyra (84,2 %) ta PizaBsna (79,5 %). Y manux coptiB pizHunsg Bpoxkaiinocti y KCB ta
JACB Oyna 3nayno menmie (4,4-20,5 %). [lopiBHSIHO BHCOKa BPOXKaWHICTh aHUX COPTIB Y
KCB noscHioetbes cripustiauBumu ymoBamu 2016 p. koau y KCB 0yB nocsrayTHii Makcuma-
JIpHUM 3a yci poku (2008—-2018) mpoBeneHHs TOCTIKEHb PIBEHb CEPEIHBOT BPOKAMHOCTI 3pa-
3KiB — 2,59 T/Ta.

BucHoBku. Haiibinbn cripustiauBi 171s1 BUpOLyBaHHs coi ymoBu Oynu y Jlicocrenmy Ykpainu, fe
CepeHs BPOKaWHICTh CKJana 2,22 1/Ta 3 KOJUBaHHAMH y Mexax 1,94-2,47 t/ra. V ITlomicci
CepeHil piBeHb YpOKAWHOCTI coi qopiBHIOBaB 1,99 T/ra i BapitoBas Bijx 1,76 1/ra 1o 2,28 T/ra.
VY CremnoBiii 30H1 cepeHsi BpOKalHICTh ckiana 1,85 T/ra, minimanbeHa — 1,38 1/ra, Makcuma-
apHA — 2,25 T/ra. YcepeaHeHa 1o NpUpOAHO-KIIMAaTHYHUX 30HaX ypoxkahHicTs y JICB: mak-
cuManbHa — 2,15 1/ra, cepeans — 2,02 1/ra, minimanpHa — 1,83 T/ra. Makcumanpauii PPII
ypoxaitnocti y KCB nmocsiraB 95,6 %, makcumanpHa BpoxkaiHicte y KCB — 1,75 1/ra, y JICB
— 2,15 1/ra. Minimaneauii PPII yposxkaitnocti y KCB nopiaioBaB 41,3 %, MiHiManabHa Bpo-
xaitaicTs y KCB 0,85 1/ra, y JICB — 1,83 1/ra. Cepenniii PPII yposxaiinocti copris coi y KCB
cknanas 67,8 %, cepenns Bpoxainicte y KCB — 1,37 1/ra, y ICB — 2,02 1/ra.

BusiBneHo 3anexHiCTh piBHS peaiizalii MoTeHIiany BpoKaifHOCTI BiJl TiAPOTEPMIYHUX YMOB PO-
KiB BUIIPOOYBaHHS. Y CTaHOBJIEHO, 10 BUCOKUN T€HETUYHUI MOTEHIaN YpOKaiiHOCTI COPTIB
COi IyXe CHIBHO HiBENIOETHCS HECTAOUTBHICTIO TiAPOTEPMIYHOTO PEXUMY ITiJl 4ac Bererarii
coi, 110 BUKIMKA€E 3HauHI QuyKkTyauii BpoxaitHocTi. 1y OiabIn 00 “€KTUBHOTO aHali3y BpO-
KAMHOCTI IPU KOHKYPCHOMY COPTOBHIIPOOYBaHHI COi HEOOXiHO BpaXxOBYBaTH HE TUIbKH a0-
COJIIOTHUH PIBEHb YPOXKaWHOCTI MEPCIEKTUBHUX HOMEPIB, aje il 3arajibHUi piBeHb ypOxKaii-
HOCTI KyJBTYPH B OKpEMi POKH JTOCIiKEHb.

Knwuoegi cnosa: cos, copm, ypooicatinicms, KOHKYPCHE COPMOBUNPOOYBANHSL, 0epIHCaABHe
COpmMoBUNpoOYSanHsl, piseHb peanizayii NOmMeHyiany, 30Ha 8UPOUYBAHHSL.

IIOTEHI[HAJI YPOKAHHOCTH COPTOB COH H EI'O PEAJTU3AIIUA

Pabyxa C.C.l, YepHBbILLIEHKO H.B.l, besyrubii I/I.H.l, Konomamnxkas B.H.l, lNonoxopunckas M.I.?

'MucturyT pacrenmnesogcrsa nm. B.S. FOpsesa HAAH, Vipanua

2ByKOBHHCKa;1 rOCyIapCTBEHHAsI CENbCKOX03MCTBEHHAS OIBITHASA CTaHLMA MHCTUTYTA CEenbCKOro
xo3siictBa Kapnarckoro permona HAAH, Ykpanna

Heas u 3axaun uccaegoanus. OnpeneauTb 0COOEHHOCTH pealn3alliy MOTEHIMANIa YPOKaHHOCTH
COBPEMEHHBIX COPTOB COHM B PA3IMYHBIX [IOYBEHHO-KIMMATUYECKUX 30HAX Y KpauHBI.

Marepuajnbl 1 MeToabl MccienoBaHusi. Marepuanom Obutd 14 HOBBIX COPTOB cou cenekuuu MH-
crutyta pacteHneBojicTBa um. B.S. FOpreBa HAAH (UP HAAH): [Tonsika, ManbBina, Ecradera,
CnputHa, baiika, Kpunnis, Ko63a, [Tucanka, [lepnuna, Menonisi, Palinyra, Kpacyns, Pi3nBsna,
Cnobona. M3yuenue ypokailHOCTH COpPTOB COM IPOBOAMJIM B KOHKYPCHOM COPTOUCIIBITAHUU
(KCH) nabdopatopuu cenekiuu 3epH00000BbIX KynbTyp P HAAH. OnbIThl 3akiaibBayid B 4e-
THIPEX TIOBTOPHOCTSX C IIOMIABIO ACTSHKH 25 M” B COOTBETCTBUH C METOMKON TOCCOPTOUCITBI-
tauust ('CH). st cpaBHEHHS HCTIONB30BAIM JTAHHBIE TI0 YPOXKaWHOCTH ATHUX KE COPTOB TONY-
yeHHple B cetd ['CU VYKpamHCKOTO HMHCTHTYTadKCHepTH3bl copToB pacteHuit (Y-
DCP).006paboTKy pe3yIpTaToB UCCiIeA0BaHu MpoBoauin 1o b.A. JIocriexoBy ¢ UCTIOIb30BaHUEM
nporpamm STATISTICA 10 u Exel.

O0cy:k1eHHe pe3yJIbTATOB. YCTAaHOBIIEHO YTO HanOoJiee OJarompusTHBIE Ui BBIPAITUBAHKS COU
YCIIOBHS CKJIaJbIBaTIMCh B JlecocTenu: cpenHsist ypoxkaitHocTh — 2,22 T/ra ¢ KonebaHusMH B Ipe-
nenax 1,94-2.47 t/ra. B Ilonecbe cpennss ypoxaitHocTs coctapisiia 1,99 T/ra u BapbupoBaia oT
1,76 1/ra no 2,28 1/ra. Hauxynmme ycnoBusi Habmogamuch B CTenu: cpefHss ypoxaiHOCTh —
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1,85 1/ra, ¢ koneGanusimu ot 1,38 T/ra 10 2,25 T/ra. YcpenHeHHbIH 110 30HaM YPOBEHb ypOXKaitHO-
ctu B cetu ['CU: makcumaibhsiii — 2,15 1/ra, cpeaauii — 2,02 1/ra, MuHUMansHbI — 1,83 1/Ta.

MunuManeHbIi ypoBeHb peannzaiuu noreHuuana (YPII) ypoxaitnoctn B KCH no cpaBHeHuto co
CpeaHel 10 NPUPOJHO-KIMMAaTHYECKUM 30HaM Y KpauHbl coctaBuia 41,3 %. Makcumanbablil YPII
ypoxaiinocti B KCU nocrurain 95,6 %. B cpeanem noreHuan ypoxailHOCT COPTOB COU peau-
3oBbIBasIcsl B KCU Ha 67,8 %. IIpu 3ToM BbIsiBIeHA 3aBUcUMOCTh Y PII ypoxkaitHOoCTH OT ruapo-
TEPMUYECKHX YCIOBUI rofoB ucnbiranus. Haumensmmii YPIT ypoxkaitnoctn B KCH 3adukcupo-
BaH y copra Cnoboxa (41,3 %) ucreiTaHre KOTOPOTO MPOBOAUIOCH B HEOIArONPHUSITHBIX JJIsI COH
noroHbIX yemoBusix 2017 u 2018 rr. xoraa cpenssis ypoxkaitHocTh oopasiioB KCHU cocrasisiia
0,84 t/ra u 0,50 T/ra coorBercTBeHHO. Cpenuss ypoxkaitHocTh copta Cnoboma B KCH Obuta Ha
yposae 0,85 1/ra pu cpenneit B 'CU 2,06 1/ra. [loteps ypoxkaitHocTu cocraBuna 58,7 %.

Haubonee Boicokuit YPII ypoxaitnoctu B KCU BeisiBuimm copra Kpacynst (95,6 %), Menoais
(91,4 %), Paiinyra (84,2 %) u PiznBsna (79,5 %). Y naHHBIX COPTOB pa3HHIIA YPOXKailHOCTU B
KCH ta I'CU 6pu1a 3HaunTensHo Menbine (4,4-20,5 %). CpaBHUTETIBHO BBICOKAs YPOXKAWHOCTh
naHHbIX copToB B KCH o0bsicHsieTcst OmaronpusitHbiME yenoBusimu 2016 1. korma B8 KCH Obun
JOCTUTHYT MaKCUMaJIbHBIN 3a Bce rofbl (2009-2018) npoBeneHus uccienoBaHUii ypOBEHb Cpell-
Hel ypoxaiiHocTH 00pasioB — 2,59 T/ra.

BeiBoabl. Hanboree GaronpusiTHeIe TS BBIPAIIMBAHUS COM YCIIOBUS CKIIAIBIBAACEH B JlecocTenu
VYKpauHbl, I7ie CpeiHsisi ypoKaHOCTh cocTaBmia 2,22 T/ra ¢ KonebaHusMu B mpexaenax 1,94—
2,47 1/ra. B Ilonecee cpenuuii ypoBeHb ypoxaiHOCTH cou paBHsuics 1,99 1/ra u BappupoBai oT
1,76 t/ra no 2,28 1/ra. B CrenHol 30He CpeiHss ypoKaHOCTh cocTtaBuia 1,85 1/ra, MUHMMAITb-
Hag — 1,38 1/ra, MakcuManibHast — 2,25 1/ra. YcpemHeHHas 1Mo MpUpOTHO-KIMMATHYECKIM 30HaM
ypoxaiinocts B I'CU: Mmakcumanbhas — 2,15 1/ra, cpeansis — 2,02 1/ra, MunumManbHas — 1,83 1/ra.
Maxkcumanensiii YPII ypokaitnoctn B KCU ngocturan 95,6 %, MakcumalibHasi ypo)kalHOCTh B
KCH - 1,75 1/ra, B I'CU — 2,15 1/ra. Munumaneusiii YPII ypoxaiinoctn B8 KCU paBHsiics
41,3 %, muanMaiibHast yposkaitHocts B KCU 0,85 1/ra, B 'CU — 1,83 1/ra. Cpennuii YPII ypo-
xaiiHoctu coproB con B KCU cocraBun 67,8 %, cpennsist ypoxkaiiHocts B KCU — 1,37 1/ra, B
I'CH - 2,02 1/ra.

BrusiBieHa 3aBUCHMOCTh YpPOBHS peaiii3allid MOTEHIMada YpPOXKaHOCTH OT THUAPOTEPMHUYECKUX
YCJIOBUI TOJIOB UCIIBITAHMS. Y CTAHOBJIEHO, YTO BBICOKHI I€HETUUECKUI MTOTEHIIMAJ YPOKANHOCTH
COPTOB COM OYEHb CHJILHO HUBEIHPYETCS] HECTAOMIILHOCTBIO THUAPOTEPMHUECKOTO PEKHUMa BO
BpEMsI BETETAILIMU COM, UYTO BBI3bIBAET 3HAUUTENbHBIC (PIIyKTyaru yposkaitHocTu. s 6onee 00b-
€KTHBHOTO aHaIM3a ypOKaWHOCTHU MPU KOHKYPCHOM COPTOMCIBITAHUU COM HEOOXOIMMO YUUTHI-
BaTh HE TOJIHKO aOCOJIIOTHBIA YPOBEHb YPOKAHHOCTH MEPCIIEKTUBHBIX HOMEPOB, a U OOIIHA ypo-
BEHb YPOXKaMHOCTU KYJIBTYPbI B OTAEIbHBIE TOJIbI UCCIIEAOBAHUIM.

Knrwoueswle cnosa: cos, copm, yposicaiinocms, KOHKYPCHOE COPMOUCNbIMAHUE, 20CYOAPCIEEHHOE
copmoucnvimaHnue, ypoéehb peaiu3ayuu NOMeHyuand, 30Ha 6blpaujueanusl.

YIELD POTENTIAL OF SOYBEAN VARIETIES AND ITS FULFILLMENT

Riabukha S.S.!, Chernyshenko P.V.', Bezuhlyi I.M.', Kolomatska V.P.', Holokhorynska M.G.”
'Plant Production Institute nd. a. V.Ya. Yuriev of NAAS, Ukraine

*Bukovyna State Agricultural Experimental Station of the Institute of Agriculture of the Carpathi-
an Region of NAAS, Ukraine

Purpose and objectives. To determine peculiarities of the fulfillment of the yield potential of
modern soybean varieties in different soil and climatic zones of Ukraine.

Materials and methods. Fourteen soybean varieties bred at PP NAAS and included in the State
Register of Plant Varieties Suitable for Dissemination in Ukraine were studied: Podiaka, Mal-
vina, Estafeta, Sprytna, Baika, Krynytsia, Kobza, Pysanka, Perlyna, Melodiia, Rainduha,
Krasunia, Rizdviana, and Sloboda. The soybean yields were evaluated in the competitive vari-
ety trial (CVT) of the Laboratory of Grain Legume Breeding. The experiments were carried
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out in four replicates. The record plot area was 25 m? in accordance with the state variety trial
methods. For comparison, we used data on the yields of the same varieties obtained during the
qualifying examination for suitability for propagation (SVT) of the Ukrainian Institute of Plant
Variety Examination (UIPVE). Data were statistically processed, as B.A. Dospekhov de-
scribed [18], using STATISTICA 10 and Exel.

Results and discussion. It was found that the most favorable conditions for growing soybean
were in the Forest-Steppe, where the average yield amounted to 2.22 t/ha with fluctuations
within 1.94-2.47 t/ha. In the Woodlands, the yield averaged 1.99 t/ha, varying 1.76 t/ha to
2.28 t/ha. The worst conditions were observed in the Steppe, where the average yield was 1.85
t’/ha with fluctuations within 1.38-2.25 t/ha. The yield averaged 2.02 t/ha across the SVT
zones with the maximum of 2.15 t/ ha and the minimum of 1.83 t/ha. The minimum fulfillment
of the yield potential (FYP) in the CVT was 41.3% related to the average across the climatic
zones of Ukraine. The maximum FYP in the CVT reached 95.6%. On average, there was a
67.8% fulfillment of the yield potential of the soybean varieties in the CVT. At the same time,
the FYP was revealed to depend on the hydrothermal conditions of the test years. The lowest
FYP in the CVT was recorded for variety Sloboda (41.3%), which was tested under the unfa-
vorable weather conditions for soybean in 2017 and 2018, when the average yield of the CVT
accessions was 0.84 t/ha and 0.50 t/ha, respectively. The average yield from Sloboda in the
CVT was 0.85 t/ha, while the average yield in the SVT was 2.06 t/ha. The yield loss was
58.7%. The highest FYP in the SVT was recorded for varieties Krasunia (95.6%), Melodiia
(91.4%), Raiduha (84.2%), and Rizdviana (79.5%). For these varieties, the differences in the
yield between the CVT and SVT were significantly lower (4.4-20.5%). The relatively high
yields from these varieties in the CVT is attributed to the favorable conditions in 2016, when
the CVT yield reached the maximum over the study period (2009—2018); the average yield of
the varieties amounted to 2.59 t/ha.

Conclusions. The most favorable conditions for soybean cultivation were in the Forest-Steppe of
Ukraine. The average yield in this zone was 2.22 t/ha with fluctuations within 1.94-2.47 t/ha.
In the Woodlands, the average soybean yield was 1.99 t/ha, ranging 1.76 t/ha to 2.28 t/ha. In
the Steppe, the average yield was 1.85 t/ha, with the minimum of 1.38 t/ha and the maximum
of 2.25 t/ha. The yield across the SVT climatic zones averaged 2.02 t/ha, with the maximum of
2.15 t/ha and the minimum of 1.83 t/ha. The minimum FYP in the CVT was 41.3%; the mini-
mum yield was 0.85 t/ha in the CVT and 1.83 t/ha in the SVT. The maximum FYP in the CVT
reached 95.6%; the maximum yield amounted to 1.75 t/ha in the CVT and 2.15 t/ha in the
SVT. The average FYP in the CVT was 67.8%; the average yield was 1.37 t/ha in the CVT
and 2.02 t/ha in the SVT.

The fulfillment of the yield potential was revealed to depend on the hydrothermal conditions of
the test years. It was demonstrated that the high genetically determined yield potential of the
soybean varieties was significantly offset by unstable hydrothermal conditions during the soy-
bean growing period, causing considerable fluctuations in the yields. For a more objective
analysis of the yield in the competitive trials of soybean varieties, it is necessary to take into
account not only the absolute yields of promising accessions, but also the total yield of the
crop in individual years of research.

Key words: soybean, variety, yield, competitive variety trial, state variety trial,
fulfillment of the yield potential, growing zone.
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