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[IpuBeneHbI pe3ynbTaThl H3yYEHUS XO3SIMCTBEHHBIX MPU3HAKOB K MOP(OJIOTHYECKHX TTOKa3aTesen
JIMCTHEB KOJUIEKLIMOHHBIX 00pa3oB COU, BBIPALICHHBIX B YCIOBHsIX [IpuMopckoro kpas. YcraHoBie-
HO BIUSHHUE CTPYKTYpPHBIX DJIEMEHTOB JIUCTAa HA ypOXKaWHOCTH KyJIbTypbl. HaydHble mccienoBaHus
BeImonHATINCh ¢ 2021 mo 2023 . B nmaboparopun cenekiuu cou. CTaOMiIbHBIE BBICOKHE 3HAUEHUS
YPOXKaMHOCTH HAONIONAIM Y COPTOB POCCHMCKOTO MpoucxoxaeHus — IIpumopckas 4 (277,1 t/m?),
bpus (286,4 r/m?), Ipumopckast 13 (290,7 r/m?). KpyHOCEMSHHOCTBIO Xapakrepu3oBaiuch 33,3%
o0pasioB cou (Macca 1000 cemsta 6omee 190 r). Beicokoe copeprkanue Oenka B ceMeHax (Oonee 40%)
chopmupoBasiocs y obpasunoB Kuoro, bpus, [Ipumopckas 13; macna (6onee 24%) — [Ipumopckas 4,
XN 4, [lIapm. KpymHbIM pa3MepoM JHCTOBO# MIIACTHHKU XapakTepu3oBaiuchk copra XN 4 (237,8 cm?)
u bpus (180,7 cm?), menkum — HC Muna (101,3 cm?). Uaaekc mromaau auctbeB (UIJT) copror
BapbUpPOBAI OT 5,5 mo 8,7 M*M?%, BeICOKME 3HadeHMs Habmomanu y obpasmnos Kuoro, llapm, bpus,
XN 4. MakcumalibHOE coziepkaHue XJI0po(uiuia B JUCThIX O0OHApyKeHO B copTax Xei-xe 4 u Jloup
Buxunra. BeisiBreHa criibHas KOPPENIAIMOHHAS CBS3b MPOIYKTUBHOCTH C HHICKCOM TUIOIIAAH JTUCTA
y 58,3% coptoB cou. Ilpu yBennyeHnun miomay JMCTOBON TUIACTHHKU COPTa CHIKAIN MPOTYKTHB-
HOCTb, Koppensuus cocranisiia ot —0,05 10 —0,98. C yBennueHueM KoJIMuecTBa JUCThEB Ha PaCTeHUH
MOBBIMIAJICS YPOBEHb NMPOJIYKTHBHOCTH COpTOB. [Ipn yBenmmueHHn cojepikaHus XJI0pouiuia B J-
CTBSIX COM CHIDKAJach MPOIYKTHBHOCTH, 32 UCKIIOYEHNEM JBYX CpeAHEpaHHecCIebIX copToB KnoTto
u Xen-xe 4.

KuaroueBsbie c10Ba: cosl, COPT, KOJUIEKIIHS, TUTOMIA b JINCTA, HHJEKC TUTOMIAIH JIUCTa, XJIOPO(HILL,
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The results of the study of economic traits and morphological indices of the leaves of collection
samples of soybean grown in the conditions of the Primorsky Territory are presented. The influ-
ence of leaf structural elements on the crop yield was established. The research was performed
from 2021 to 2023 in the Soybean Breeding Laboratory. Stable high yield values were observed in
the varieties of Russian origin — Primorskaya 4 (277.1 g/m?), Briz (286.4 g/m?), Primorskaya 13
(290.7 g/m?). 33.3% of soybean samples were characterized by large seeds (1000 seeds weight of
more than 190 g). High content of protein in seeds (more than 40%) was formed in the samples
Kyoto, Briz, Primorskaya 13; oil (more than 24%) — Primorskaya 4, XN 4, Charm. The large size
of the leaf lamina was distinguished in the varieties XN 4 (237.8 cm?) and Briz (180.7 cm?), while
the small size was observed in NS Mina (101.3 cm?). Leaf area index (LAI) of the varieties ranged
from 5.5 to 8.7 m*/m?, with high values observed in the accessions Kyoto, Charm, Briz, and XN 4.
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Maximum chlorophyll content in leaves was found in the varieties Hei-he 4 and Doch Vikinga. A
strong correlation between productivity and leaf area index was found in 58.3% of soybean vari-
eties. As the leaf lamina area increased, varieties decreased in productivity, the correlation ranged
from —0.05 to —0.98. As the number of leaves on the plant increased, the productivity level of the
varieties increased. With increasing chlorophyll content in soybean leaves, productivity decreased,
except for two medium-early maturing varieties Kyoto and Hei-he 4.
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INTRODUCTION

Soybean is a common agricultural crop in the
Far East. Due to the monsoon climate in the re-
gion, the maximum amount of precipitation is
observed in the second half of summer, which
provides plants with the necessary amount of
moisture during critical phases of growth and
development (flowering, bean formation and
filling, green mass accumulation)' [1-3].

Soybean is sensitive to changes in environ-
mental factors, their mismatch with the biolog-
ical characteristics of the crop reduces its yield
level®[4, 5].

To increase productivity and improve the
quality of soybean yield, it is necessary to have
forms and varieties with rational plant morpho-
types capable of maintaining the maximum in-
tensity of photosynthesis in different climatic
conditions, which determines the yield by 90—
95% [6]. The highest and most stable soybean
yields can be obtained only in the crops where
the formation of optimal leaf area in relation to
certain cultivation conditions is observed. It has
been established that in many respects the yield
depends on the growth rate and duration of ac-
tive leaf functioning and is closely related to the
structure of the leaf apparatus [7, 8]. The leaf

area of each variety is formed due to the combi-
nation of all its constituent elements, taking into
account morphological differences, which is dy-
namic and constantly changing throughout the
growing season [9, 10].

In order to study and identify a number of the
issues related to production and physiological
processes of soybean, the Federal Scientific Cen-
ter of Agricultural Biotechnology of the Far East
named after A.K.Chaiki has formed a collection
of varieties of various introductions which are
subjected to comprehensive evaluation [11-13].

The purpose of the research was to study soy-
bean samples of different origin by economic
traits and morphological leaf parameters in the
conditions of the Primorsky Territory and to de-
termine the influence of leaf structure elements
on the level of crop productivity.

MATERIAL AND METHODS

The research was carried out on the fields of
the Soybean Breeding Laboratory of the Federal
Scientific Center of Agricultural Biotechnology
of the Far East named after A.K.Chaiki (near
Ussuriysk) in 2021-2023.

In 2021 weather conditions were character-
ized by increased air temperature and lack of

'"Mamonova A.G., Semenova E.A., Kamolykh V.O. Change in the biochemical composition of soybean seeds during cultivation in
different environmental conditions of the Far Eastern region // Far East Agrarian Herald, 2015, N 1 (33), pp. 34-39.

*Lopatkina E.F., Ala A.Ya. Morphophysiological analysis of soybean varieties and hybrids // Specific issues of genetics, biology
and physiology of soybean: scientific and technical bulletin. VASKhNIL, Siberian Branch, Novosibirsk, 1977, vol. 7, 8, pp. 66-77.
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precipitation. In 2022, the total amount of pre-
cipitation exceeded the average annual norms,
2023 differed from the previous year by pro-
longed periods of excessive moisture and in-
creased temperature background (the average
air temperature per month during the growing
season of soybean exceeded the average annual
values by 1.4-2.3 °C).

Soil of the experimental site was mead-
ow-brown bleached soil with heavy mechanical
composition, organic matter content of 2.5%
with pH of the soil solution at 5.7.

The objects of research were 12 collection
samples of soybeans from the Federal Scientific
Center of Agricultural Biotechnology of the Far
East named after A.K.Chaiki of two groups of
ripeness of different origin: Chinese (He Nong
62, XN 4, Hei-he 4), Serbian (NS Mina), Ca-
nadian (0331), American (Kyoto), Ukrainian
(Charm), Russian (Doch Vikinga, Briz, Musson,
Primorskaya 4, Primorskaya 13).

The experiments were conducted according
to the methodology?. Cultivation of the crop was
carried out in accordance with the agrotechnics
adopted for the Primorsky Territory*. The seed
sowing rate was 500 thousand seeds/ha, the area
of one plot was 1.8 m?. Sowing and harvesting
were carried out manually.

Material description, phenological observa-
tions, yield estimation and records on the main
economically valuable traits were carried out
during the growing season of soybean according
to the methodological guidelines™®.

The sample size for analysis of leaf mor-
phological parameters and productivity was 10
plants of soybean. Observations, counts and
measurements of the elements of plant and leaf
structure were carried out in the first ten-day
period of August (from the 5th to the 10th day)
during the bean filling phase. Leaf area index
(LAI), characterizing the ratio of plant leaf area

to soil area, was calculated according to the in-
structions’.

The average area of the complex (triple) leaf
(S,) was determined on the basis of field pho-
tographs of soybean leaves on millimeter paper
with subsequent processing of the material in a
specially developed program in the laboratory of
cell biology and developmental biology of the
Federal Scientific Center of the East Asia Ter-
restrial Biodiversity. The level of chlorophyll
content in the leaf plate of soybean varieties was
measured using the atLEAF CHL instrument
(USA).

Calculation of mean values of the trait with
setting the error of the sample mean and correla-
tion analysis of straight-line dependence were
performed according to the method of field ex-
periment (see footnote 3) in the program Micro-
soft Office Excel for Windows.

RESULTS AND DISCUSSION

Duration of soybean vegetation period is one
of the main varietal traits of the crop, which de-
termines the possibility of genotype cultivation
in certain climatic conditions. During the exper-
iment, the variation of the indicator values de-
pending on weather conditions was observed —
in the mid-early maturing group from 102 to
109 days, in the mid-ripening group from 110 to
114 days (see Table 1). The least variation of this
trait was observed in the samples Charm, 0331
and He Nong 62.

Lack of moisture, as well as its excess, can sig-
nificantly reduce crop yields during critical peri-
ods of soybean development. The lowest yield-
ing varieties were Doch Vikinga (160.0 g/m?)
and Hey-he 4 (167.3 g/m?). The maximum val-
ues of yield by years were observed in the vari-
eties of Russian selection — Primorskaya 4, Briz,
Primorskaya 13. By the weight of 1000 seeds
33.3% of soybean samples were characterized

3Dospekhov B.A. Methodology of field experiment (with the basics of statistical processing of research results). Moscow: Book

on Demand, 2012, 352 p.

*Chaika A.K., Tilba V.A., Moiseenko A.A. et al. Adaptive and progressive technologies of soybean and corn cultivation in the Far
East: method. recommendations. Vladivostok: Dalnauka, 2009, 139 p.

*Methodology of state variety testing of agricultural crops. Moscow, 1989, vol. 2, 194 p.
®Korsakov N.I., Myakushko Yu.P. Soybean. Methodical instructions on breeding and seed production. L.: VIR, 1975, 159 p.
"Eshchenko V.E., Trifonova M.F,, Kopytko P.G. et al. Fundamentals of experimental work in crop production. Moscow: KolosS, 2009, 268 p.
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Taoa. 1. XozsiicTBeHHBIE MTOKAa3aTeJINM KOJUIEKLIMOHHBIX cOpTOB cou (cpenHee 3a 2021-2023 rr), X + Sx

Table 1. Economic indicators of collection soybean varieties (average for 2021-2023), X + Sx

Variety Vield, gim? | “eIEN d‘;f é 000 | blant height, cm Vegle’fartii‘(’)if’gays Céntent in the seeds, /
oil | protein
Middle-early ripeness group
Doch Vikinga 160,0 + 50,9 170,7 £ 8,3 62,9+8,6 102 +2,1 23,1+1,3 37,1+ 1.3
Kyoto 2653+64,1 | 198,3+225 61,4+19,0 109 +6,0 23,8+ 1,3 414+13
NS Mina 227,6 £87,3 146,3+7,8 70,5+ 11,8 107 £3,0 23,7+14 39,0+2,3
Hei-he 4 167,3 £55,6 180,0 = 6,2 46,1 £10,4 102+5,3 23,0+1,1 40,1 +0,7
Charm 272,2+84,2 | 166,0+252 69,2 £ 14,5 106 + 1,8 244+1,9 37,6 £2,6
Middle ripeness group

Primorskaya 4 277,1+77,0 | 166,7+11,5 73,8 £26,3 110£3,0 242421 353+0,6
0331 262,3 + 84,8 175,3+4,6 61,9+ 18,9 111+£1,5 23,7+1,6 384+26
He Nong 62 227,9+38,0 | 195,7+144 62,3 +8,7 110+£0,6 23,5+ 1,7 39,0+£29
XN 4 181,0 +59,3 174,3+9,3 72,0 £20,3 114 £3,6 24,7+ 1,7 36,9 +32
Briz 286,4+ 68,7 | 198,3+23,6 63,7+19,0 114+4,0 222+1,5 41,0+0,7
Musson 181,3+23,0 | 162,0+ 18,4 73,2 £26,2 113+£29 21,9+ 1,0 40,0 +2,0
Primorskaya 13 | 290,7+75,0 | 193,3+15,3 74,0 £26,3 112 £2,1 222+1,3 40,8 +0,8
LSD,,, 52,4 20,7 11,3 4,1 1,1 2,5

by large-seededness, the indicator of which
ranged from 193.3 to 198.3, g. The varieties Hei-
he 4 and 0331 were stable in this trait.

All varieties in the trial had average plant
height, except for the Chinese sample Hei-he
4. Stably high protein content (more than 40%)
during three years of study was observed in the
samples Kyoto, Briz, Primorskaya 13. Varieties
Primorskaya 4, XN 4, Charm were distinguished
by oil content (more than 24%).

One of the conditions for the organization of
effective breeding is knowledge of the morph-
ophysiological type of the initial forms that are
planned to be used in hybridization. Soybean
lacks mechanisms to restrain leaf lamina growth
and is predisposed to the formation of excessive
leaf area, which increases the risk of excessive
transpiration and a tendency to lodging of plants.

According to the results of observations, the
average area of soybean complex leaf in the

studied samples varied by years and ranged from
101.3 to 237.8 cm? (see Table 2). Varieties XN 4
(237.8 cm?) and Briz (180.7 cm?) were charac-
terized by the largest leaf lamina size, while NS
Mina (101.3 cm?) appeared to be the smallest.
Significant variation in the leaf area was present
in soybean accessions Charm (£ 76.5) and 0331
(£ 64.0 cm?).

With the same value of stem density on the
plot (40.3 plants/m?), the samples Doch Vikin-
ga and Briz formed a greater number of lateral
branches compared to the others, which in this
case is their varietal peculiarity. The lower densi-
ty of XN 4 plants did not contribute to the forma-
tion of a greater number of additional branches.

The leaf area index (LAI) of the varieties
ranged from 5.5 to 8.7 m*m?. The index above
8.0 m*m? was observed in soybean samples
both in the mid-early ripeness group (Kyoto,
Charm) and in the middle (Briz, XN 4). In the
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Taoa. 2. Mopdonornueckue noxkasaresiu JUCTbEB U pacTeHnii cou (cpeanee 3a 2021-2023 rr.), X + Sx

Table 2. Morphological parameters of soybean leaves and plants (average for 2021-2023), X + Sx

vaimy | Lk Nomberotienes, | g | Dot | L | Chorons
pes /plant
Middle-early ripeness group
Doch Vikinga 6,3+238 11,3+£3,6 133,5+ 14,8 40,3+£7,8 2,7+0,6 46,8 +4,5
Kyoto 8,5+3,3 12,8 £2,1 156,1 +453 43,0+7,9 0,7+0,3 439+1,0
NS Mina 6,1 £1,9 13,1+1,7 101,3 +£12,8 45,0+7,9 1,7+0,6 42,7+32
Hei-he 4 6,1 +1,8 10,7+ 1,9 1452 + 58,3 41,3+7.6 0,8+0,3 47,6 +2.5
Charm 8,7+5,0 11,0£1,0 174,1 £76,5 44,0+53 0,7+0,4 458+33
Middle ripeness group

Primorskaya 4 7,1+2,1 10,5+ 1,5 170,8 £ 57,4 40,3+5,5 1,3+04 42,4+39
0331 6,1 £2,7 12,7+3,7 131,4 £+ 64,0 39,3+6,1 1,3+£0,1 44,6 £43
He Nong 62 55+1,3 10,4+19 133,7+ 15,5 39,7+23 0,4+0,4 43,0+1,9
XN 4 82+04 10,6 0,6 237,8+39,6 33,7+8,1 0,5+0,6 41,6 £4,1
Briz 8,7+2,3 11,8+ 1,4 180,7 £22.,6 40,3+5,5 2,3+0,6 44,5+2,6
Musson 7,7+ 1,4 129+1,3 138,1 £25.8 433+2,1 0,6+0,3 40,3+ 5,1
Primorskaya 13 7,9+2.4 11,2+ 0,9 163,5+534 44,0+ 5,3 1,5+0,3 40,1 £2,0

Note. LAl - leaf area index; S — compound leaf average area.

previously conducted studies in the conditions
of the Primorsky Territory typical results were
obtained on another set of soybean varieties®, the
variation of this trait was 6.0—8.0 m?*/m?.

The difference in the number of leaves per
plant was insignificant and amounted to 10.4—
13.1 pieces. Chlorophyll content in the leaves of
the middle-early soybean group was higher than
that of the medium-ripening group. The maxi-
mum value of chlorophyll was formed in the
leaves of Hei-he 4 and Doch Vikinga varieties.

A search for relationships between the values
(see Table 3) was performed to establish the in-
fluence of the plant and leaf structure elements
on the formation of productivity of soybean va-
rieties.

Table 3 shows the variation of the correlation
index over the test period, the value of which
did not significantly change by years. The result
of the correlation analysis revealed a strong di-
rect reliable relationship between the productiv-

ity and the leaf area index in 58.3% of soybean
varieties, negative strong dependence was ob-
served in XN 4. It was found that the produc-
tivity of soybean varieties positively depended
on the number of leaves, which changed in a
greater direction with increasing plant height.
The opposite phenomenon was characteristic of
the Serbian variety NS Mina. Basically, soybean
varieties decreased productivity with increasing
leaf lamina area, there was an inverse correlation
with different level of relationship (from -0.05
to -0.98), except for the variety 0331, the value
of productivity of which increased with the for-
mation of leaf lamina of a larger size. It should
be noted that the level of productivity of mid-
dle-early ripeness group varieties decreased to a
lesser extent.

The formation of productivity level depend-
ing on the number of lateral branches occurred
individually for each variety, which reacted dif-
ferently to the increase/decrease in the number

$Vashchenko A.P, Mudrik N.V., Fisenko P.P, Dega L.A., Chaika N.V,, Kapustin Y.S. Soybean in the Far East. Vladivostok:

Dalnauka, 2014, 435 p.
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Taoa. 3. KoadunuenTs! Koppensuuu (7) MeKAy NPOLYKTUBHOCTBIO U DIIEMEHTAMH CTPYKTYPBI

pacrenus u aucra cou, 2021-2023 rr., r_ —r

max

Table 3. Correlation coefficients () between yield and elements of plant and soybean leaf structure,

2021-2023, 7~

max

Variety LAI Number of leaves S Numg)r Zrngflflzzteral Chlorophyll
Middle-early ripeness group
Doch Vikinga 0,54...0,92 0,37...0,52 0,06...0,10 -0,89...-0,96 -0,19...-0,49
Kyoto 0,97...1,00 0,34...0,60 —-0,13...-0,31 -0,77...-0,90 0,40...0,71
NS Mina 0,00...0,07 -0,52...-0,78 —-0,05...-0,32 —-0,87...-0,98 -0,67...-0,93
Hei-he 4 0,42...0,69 0,92...1,00 —0,25...-0,43 0,00...-0,04 0,98...1,00
Charm 0,94...1,00 0,97...0,99 —-0,16...-0,41 0,21...0,46 -0,71...-0,86
Middle ripeness group

Primorskaya 4 0,97...1,00 0,21...0,46 -0,10...-0,23 0,00...0,04 —-0,59...-0,71
0331 0,82...0,96 0,72...0,93 0,53...0,70 -0,50...-0,74 —-0,90...-0,98
He Nong 62 0,72...0,91 0,91...0,98 -0,92...-0,98 0,81...0,93 -0,77...-0,95
XN 4 -0,87...-0,98 0,93...0,98 0,07...0,11 0,66...0,92 -0,68...-0,73
Briz 0,93...1,00 0,89...0,96 —-0,62...-0,79 -1,00...-1,00 —-0,93...-0,99
Musson 0,95...0,99 0,36...0,50 —-0,62...-0,85 0,00...-0,07 -0,81...—-1,00
Primorskaya 13 0,61...0,89 0,98...1,00 -0,42...-0,53 —0,94...-1,00 -0,96...-0,99

of additional branches. Inverse correlation with
a complete connection by years was character-
istic of the variety Briz. When the chlorophyll
content of soybean leaves increased, productivi-
ty decreased, except for two mid-early maturing
varieties Kyoto and Hei-he 4.

CONCLUSION

High yield values were observed in soybean
varieties of the Russian selection (Primorskaya 4,
Briz, Primorskaya 13). Large seeds (1000 seeds
weight index of more than 190 g) were distin-
guished in 33.3% of soybean samples. High con-
tent of protein in the seeds (more than 40%) was
formed by the varieties Kyoto, Briz, Primorska-
ya 13; oil (more than 24%) by Primorskaya 4,
XN 4, Charm. The average area of complex leaf
of soybean samples varied by years from 101.3
to 237.8 cm?. The largest size of leaf lamina was
characteristic of the varieties XN 4 and Briz,
small size was typical of NS Mina. Leaf area in-
dex above 8.0 m2 / m2 was observed in soybean
samples in the medium-early ripeness group
(Kyoto, Charm) and medium (Briz, XN 4). The

maximum chlorophyll content was formed in the
leaves of the varieties Hei-he 4 and Daughter of
Viking. A strong direct correlation between pro-
ductivity and leaf area index was found in 58.3%
of soybean varieties. Soybean productivity pos-
itively depended on the number of leaves. The
varieties decreased productivity with increasing
plant leaf area (r r ranged from —0.05 to —0.98)
and chlorophyll levels in soybean leaves.

CIIUCOK JIMTEPATYPbI

1.  Cuneeosckas B.T., Husxuii C.E., Haymenxo E.E.
Xaopohuit Kak KpUTepUil yCTOHYNBOCTH pac-
TEHUH COM K [UINTEIbHOMY 3aTOIUICHHIO I10Y-
BbI // ArpapHasi Hayka EBpo-Cesepo-Bocrtoxa.
2022. Ne 23 (6). C. 788=795. DOI: 10.30766/
2072-9081.2022.23.6.788-795.

2. 3aiiyes HU., Pesenro B.10O., Yemapxanoea 3.1
BnusiHne moropHelx (DaKTOPOB Ha IMPOLYK-
TUBHOCTb IIEPCIIEKTUBHBIX JHMHUI COM B 30HE
HEYCTOMYMBOIO yBIaKHEHUs1 // MaciuuHele
KyasTypbl. 2020. Beim. 2 (182). C. 62—-69. DOI:
10.25230/2412-608X-2020-2-182-62-69.

3. Kanuyxas H.I, I'anuuenxo A.Il., @oxuna E.M.
N3ydenne reHeTHIeCcKOM KOJIIEKITH OeIOIBET-

56  Siberian Herald of Agricultural Science ¢ 2025 « 55 ¢ 2

Plant growing and breeding



OneHKa KOMIEKIMOHHBIX 00Pa3IoB COH IO XO35HCTBEHHBIM
MIPU3HAKaM U CTPYKTypE JIMCTOBOTO anmapara

Byrosen E.C., Jlykpsnuyk JI.M., Bypynnykosa O.J1., 3srunnesa C.A.

10.

11.

12.

KOBBIX M (DHOJICTOBOLIBETKOBBIX (POPM COHU O
XO3SHCTBEHHO MOJIE3HBIM Tpu3HakaMm // Bect-
Huk KpacT'AY. 2021. Ne 11. C. 17-23. DOI:
10.36718/1819-4036-2021-11-17-23.
Pozenyseiie B.E., [onoenxo /[.B. CeneKImoHHbIC
MyTA ONTHUMM3AIUN CTPYKTYPBI JIMCTOBOTO arl-
rapara COY B 3aCyIUIMBBIX peruonax // Maciu-
Hble KynasTypsl. 2021. Beimn. 2 (186). C. 24-30.
DOI: 10.25230/2412-608X-2021-2-186-24-30.
Bawenxo TI., Tonesa I'I’, Topon E.A., Han-
oanosn A.A., Yauxuw B.B., Ilucuoun A.A.
Ocob6ennoctr  (opmupoBaHus Mopgho-0noio-
TMYECKUX TIPU3HAKOB COM B 3aBUCHUMOCTH OT
YCIIOBUH BBIpalIMBaHus // ArpapHbIii HayYHBIH
xyprai 2023. Ne 12. C. 10-17. DOI: 10.28983/
asj.y2023i12pp10-17.

Amenun A.B. OcoOeHHOCTH M3MEHEHWH mapa-
METpPOB Ta0UTyca, pOCTa U Pa3BUTHUS PACTEHHM
ropoxa B pe3yJIbTaTe CEeJEKIIMH Ha CEMEHHYIO
MIPOAYKTHUBHOCTL // BeCTHHK arpapHOi Hay-
ku. 2021. Ne 3 (90). C. 26-36. DOI: 10.17238/
issn2587-666X.2021.3.26.

Mypamos A.A., Enugpanye¢ B.B. Bnusnue
CpPOKOB TiOCceBa Ha (DOTOCHMHTE3 TPHUTHKAIE
B ycnoBusx Ilpuamypesi // ArpapHblil BecT-
HuK Ypama. 2023. Ne 4 (233). C. 28-39. DOL:
10.32417/1997-4868-2023- 233-04-28-39.
Jlopogpeesa M.M., boneyras C.A. CpaBHUTEITb-
HBIH aHAJIN3 HEKOTOPBIX KIIACCHYECKHUX U COBpE-
MEHHBIX METOJMK ONpE/ACICHUS TUIOUIAIN JIU-
CTOBO#1 MoOBepxHOCTHU // PacTUTENbHBIE PECypCHI.
2020. T. 56. Ne 2. C. 182-192. DOI: 10.31857/
S0033994620020041.

lTonosuna E.B. dortocuHTETUYECKAS NCITEID-
HOCTHh COPTOB COM CEBEPHOTO DKOTHIIA, BO3IE-
TeIBaeMBIX B yeiaoBusax [{UP // 3epHo6o0oBEIC 1
KpymsHble KyasTypsl. 2021. Ne 3 (39). C. 41-49.
DOI: 10.24412/2309-348X-2021-3-41-49.
Yexanun E.U., 3auxun B.B., Amenun A.B. Cop-
TOBOW monuMop(hr3M Tokaszarenel poToCHHTe-
THUYECKON aKTUBHOCTH JIMCTHEB y PACTEHUIN COU
Y BO3MOXHOCTH €r0 WCIIOJIb30BaHUS B CEJEK-
nuu // Arponayka. 2023. T. 1. Ne 2. C. 61-70.
DOI: 10.24412/2949-2211-2023-1-2-61-70.
Butovets E.S., Vasina E.A., Lukyanchuk L.M.,
Klykov A.G. Using soybean starting materi-
al in breeding process // E3S Web of Conf.
2023. Vol. 462. Article 02009. DOI: 10.1051/
e3scont/202346202009.

Jlaenemos @.A., J[mumpues A.M., Iatinyiiu-
na K.11., Axmaoyinuna Y. 1. Pe3ynsraTsl u3yde-
HUS KOJUISKIIUY COH TSI CEJICKIIMOHHBIX LIeei //
UzBectns OpeHOyprckoro TrocynapcTBEHHOTO

arpapHoro yHusepcutera. 2020. Nel. C. 49-50.

13. Bacuna E.A., Bymosey E.C., Jlykvanuyx JI.M.

PesynbraThl M3yueHUsT HCXOJHOTO MaTepuaa
coM B ycnoBusx [IpumMopckoro kpas Juist Cesek-
LIMOHHBIX 11eseit // Tpy/sl o npuKiaaHoi 00Ta-
HUKe, TeHeTHKe u cenmekmun. 2022. No 183 (4).
C. 19-29. DOI: 10.30901/2227-8834-2022-4-
19-29.

REFERENCES

1.

Sinegovskaya V.T., Nizkii S.E., Naumenko E.E.
The role of chlorophyll in determining the resis-
tance of soybean plants to prolonged soil floo-
ding. Agrarnaya nauka Evro-Severo-Vostoka =
Agricultural Science Euro-North-East, 2022,
no. 23(6), pp. 788-795. (In Russian). DOI:
10.30766/ 2072-9081.2022.23.6.788-795.
Zaitsev N.I., Revenko V.Yu., Ustarkhano-
va Eh.G. Influence of weather factors on the
productivity of perspective soybean lines in the
unstable moisture zone. Maslichnye kul'tury =
Oil Crops, 2020, no. 2 (182), pp. 62-69. (In
Russian). DOI: 10.25230/2412-608X-2020-2-
182-62-69.

Kalitskaya N.G., Galichenko A.P., Fokina E.M.
Studying the soybean white and purple forms
genetic collection by economically useful traits.
Vestnik KrasGAU = Bulletin of KrasSAU,
2021, no. 11, pp. 17-23. (In Russian). DOI:
10.36718/1819-4036-2021-11-17-23.
Rozentsveig V.E., Goloenko D.V. Breeding
strategies for soybean canopy structure optimi-
zation in dry regions. Maslichnye kul'tury = Qil
crops, 2021, 1s. 2 (186), pp. 24-30. (In Russian).
DOI: 10.25230/2412-608X-2021-2-186-24-30.
Vashchenko T.G., Goleva G.G., Torop E.A.,
Nalbandyan A.A., Chaikin V.V., Shigidin A.A.
Features of the formation of morpho-biolog-
ical signs of soybeans depending on the gro-
wing conditions. Agrarnyj nauchnyj zhurnal =
The Agrarian Scientific Journal, 2023, no. 12,
pp. 10-17. (In Russian). DOI: 10.28983/as;.
y2023i12pp10-17.

Amelin A.V. Features of changes in parameters
of habitus, growth and development of pea plants
as aresult of breeding for seed productivity. Vest-
nik agrarnoj nauki = Bulletin of Agrarian Sci-
ence, 2021, no. 3 (90), pp. 26-36. (In Russian).

PactreHneBoncTBO M ceneKIus

CubupCKHUil BECTHHK CEITbCKOXO3IHCTBEHHON HayKu ¢ 2025 ¢ 55 ¢ 2 57



Evaluation of soybean collection samples on economic traits
and leaf apparatus structure

Butovets E.S., Lukyanchuk L.M., Burundukova O.L.,
Zvyagintseva S.A.

DOI: 10.17238/issn2587-666X.2021.3.26.

7. Muratov A.A., Epifantsev V.V. The influence of
sowing dates on triticale photosynthesis in the
Amur region. Agrarnyj vestnik Urala = Agra-
rian Bulletin of the Urals, 2023, no. 4 (233),
pp- 28-39. (In Russian). DOI: 10.32417/1997-
4868-2023- 233-04-28-39.

8. Dorofeeva M.M., Bonetskaya S.A. Compa-
rative analysis of some classical and contem-
porary techniques for determining leaf blade
area. Rastitel'nye resursy = Plant Resources,
2020, vol. 56, no. 2, pp. 182-192. (In Russian).
DOI: 10.31857/50033994620020041.

9. Golovina E.V. Photosynthetic activity of nor-
thern ecotype soybean varieties cultivated under
the conditions of the Central Black Earth region.
Zernobobovye i krupyanye kul'tury = Legumes
and Groat Crops, 2021, no. 3 (39), pp. 41-49.
(In Russian). DOI: 10.24412/2309-348X-2021-
3-41-49.

10. Chekalin E.I., Zaikin V.V., Amelin A.V. Variety
polymorphism of photosynthetic activity in-
dicators in soybean leaves and its possibilities

NHO®OPMALIUA Ob ABTOPAX

<) ByTtogen E.C., u.0. 3aBenyromiero jadoparo-
pHH, BEAYIIMI HayYHBIH COTPYAHUK, KAHAUAAT CEJlb-
ckoxo3sicTBeHHbIX Hayk; ORCID 0000-0002-2879-
3570, SPIN-xon 9172-0107; anpec nJisi nepenucKu:
Poccus, 692539, Ilpumopckwuii kpait, I. YcCypHiick,
. TumupsizeBckui, yin. Bonoxennna, 30; e-mail: ot-
delsoy@mail.ru

Jykbsinuyk JI.M., HayuHbIi = COTPYIHUK;
ORCID 0000-0001-7584-4652, SPIN-xom 9774-
0615

Bypynaykosa O.JI., crapiiuii Hay4HbI cOTpPya-
HUK, Kanauaar ouonorundeckux Hayk,; ORCID 0000-
0002-2197-1610, SPIN-kox 3367-0143

3parunneBa C.A., MIanmuii HAaydHBIA CO-
tpymauk; ORCID 0000-0002-6637-6639, SPIN-
Koz 8312-8527

for selection. Agronauka = Agroscience, 2023,
vol. 1, no. 2, pp. 61-70. (In Russian). DOI:
10.24412/2949-2211-2023-1-2-61-70.

11. Butovets E.S., Vasina E.A., Lukyanchuk L.M.,
Klykov A.G. Using soybean starting material
in breeding process. E3S Web of Conf, 2023,
vol. 462, article 02009. DOI: 10.1051/e3s-
conf/2023462020009.

12. Davletov F.A., Dmitriev A.M., Gainullina K.P.,
Akhmadullina LI. The results of studies on the
collection of soybeans for the purposes of selec-
tion. Izvestiya Orenburgskogo gosudarstvenno-
go agrarnogo universiteta = Izvestia Orenburg
State Agrarian University, 2020, no. 1, pp. 49—
50. (In Russian).

13. Vasina E.A., Butovets E.S., Luk'yanchuk L.M.
Results of a study of soybean source material for
breeding purposes under the conditions of Pri-
morsky territory. Trudy po prikladnoj botanike,
genetike i selekcii = Proceedings on applied bo-
tany, genetics and b reeding, 2022, no. 183 (4),
pp. 19-29. (In Russian). DOI: 10.30901/2227-
8834-2022-4-19-29.

AUTHOR INFORMATION

(<)Ekaterina S. Butovets, Acting Laborato-
ry Head, Lead Researcher, Candidate of Science
in  Agriculture; ORCID 0000-0002-2879-3570,
SPIN-code 9172-0107; address: 30, Volozhenina
St., Timiryazevsky stl., Ussuriysk, Primorsky Terri-
tory, 692539, Russia; e-mail: otdelsoy@mail.ru

Ludmila M. Lukyanchuk, Researcher;
ORCID 0000-0001-7584-4652, SPIN-code 9774-0615

Olga L. Burundukova, Senior Researcher, Can-
didate of Science in Biology; ORCID 0000-0002-
2197-1610, SPIN-code 3367-0143

Svetlana A. Zvyagintseva, Junior Researcher;
ORCID 0000-0002-6637-6639, SPIN-code 8312-8527

Jlama nocmynnenusi cmamou / Received by the editors 08.08.2024
Jama npunsmus x nyénuxayuu / Accepted for publication 07.10.2024
Jlama ny6auxayuu / Published 14.03.2025

58  Siberian Herald of Agricultural Science ¢ 2025 « 55 ¢ 2

Plant growing and breeding





