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Мета. З’ясувати вплив різної тривалості фотоперіоду на вміст білка і масла у насінні сортів сої, які рі-
зняться за реакцією на фотоперіод.  
Матеріали та методи. У дослідах використані фотоперіодично нейтральні сорти сої Аннушка, Ят-
рань, Устя і короткоденний сорт Хаджибей. Рослини вирощували у польових умовах у 2016-2018 рр. на 
експериментальній ділянці кафедри фізіології і біохімії рослин та мікроорганізмів Харківського націона-
льного університету імені В.Н. Каразіна на ділянках 1 м2 у триразовій повторності. Від сходів до тре-
тього справжнього листка всі сорти росли за природного довгого дня (близько 16 год. на широті м. Ха-
ркова – 500 п.ш.). У цю фазу протягом 14 днів для половини рослин створювали умови короткого фото-
періоду, затемнюючи рослини світлонепроникними кабінами з 17 до 9 години. Після чого рослини виро-
щували знову в умовах довгого природного дня до закінчення вегетації. Друга частина рослин (контроль) 
протягом всього періоду вегетації була вирощена в умовах природного фотоперіоду. Вміст білка у на-
сінні визначали на інфрачервоному аналізаторі Інфралюм ФТ-10 (виробник Люмекс, РФ), за методикою 
виробника, а масла – за Рушковським. Аналізи проведені у дво- триразовій повторності. У таблицях на-
ведені середні та стандартні відхилення.  
Результати. За умов короткого фотоперіоду вміст білка у насінні зростав, знижувався, або не зміню-
вався, порівняно до вмісту на природному довгому дні, незалежно від характеру фотоперіодичної реак-
ції досліджених сортів. Вміст масла у насінні рослин, які піддавали дії короткого фотоперіоду, був, як 
правило нижчим, ніж у насінні рослин, які вирощували за природного довгого дня. Вміст як білку, так і 
масла варіював у різних сортів та в різні роки досліджень. Ступінь його варіювання у досліджуваних 
сортів різнився. 
Висновки. Різні фотоперіодичні умови не однозначно впливають на вміст білка у насінні сортів сої з рі-
зною фотоперіодичною реакцією, хоча в окремі роки у досліджених сортів проявляється тенденція до 
його зростання за умов короткого фотоперіоду. Вірогідно, він детермінується генотипом сорту та рі-
зними метеорологічними умовами періоду вегетації. Вміст олії у насінні досліджених сортів сої за впли-
ву короткого дня знижується, порівняно до вмісту в умовах довгого дня, незалежно від фотоперіодич-
ної реакції сортів.  
Зміни вмісту білка і масла в насінні сортів сої за різної тривалості дня не залежали від типу їх фотопе-
ріодичної реакції. 
Вірогідно, що процеси накопичення білку і, особливо, олії у насінні сої контролюються тривалістю фо-
топеріоду, генетично детермінованого селекційним відбором. Механізми такого контролю потребують 
подальшого поглибленого дослідження на рівні перебігу фізіолого-біохімічних процесів 
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1. Introduction 
Soybean (Glycine max (L.) Merr.) is one of the 

most valuable agricultural crops in the world for its di-
verse uses. First of all, this is determined by the bio-
chemical composition of its grain. Its most valuable in-
gredients are protein and oil. The protein content in soy-
bean grain reaches 40 % or more. At the same time, soy 
protein is highly digestible by the human and animal or-
ganisms and contains almost all essential amino acids 
[1]. The oil content in soybean grain ranges from 18 to 
20 % and in some varieties reaches 28 %. In addition, 
soybean grain contains biologically active compounds, 
vitamins and minerals, which determine its high nutri-
tional properties [1–3]. The described properties of soy-
bean grain determine significant global cultivation areas 

(125.4 million hectares) and large volumes of production 
(356.8 million tons). In Ukraine, soybean was sown in 
2019 on 1.88 million hectares, and with a harvest of  
2.58 t / ha, its grain production amounted to 4.83 million 
tons [4]. One of the main conditions for expanding soy-
bean crops in Ukraine and increasing yields is the crea-
tion of highly adaptive varieties to environmental factors. 
One of the factors that limit the spread of soybeans in 
growing areas and the formation of high grain yields with 
the high quality is the duration of the photoperiod, since 
soybean is a short-day crop by its biological nature [2, 5].  

Therefore, the study of the influence of the dura-
tion of the photoperiod on the growth, development and 
yield of soybean seeds is important for the identification 
and use in the breeding process of the source material 
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with a low photoperiodic sensitivity. We have shown that 
a change in photoperiodic conditions leads to a signifi-
cant differentiation of soybean varieties and collection 
samples in response to the photoperiod, as well as a 
change in the nature of the manifestation of economically 
valuable traits [6]. Among the large set of studied varie-
ties, those are selected that practically do not change the 
pace of development under different photoperiodic con-
ditions, that is, they are photoperiodically neutral [5–7].  

Despite the fact that the phenotypic manifestation 
of the reaction to the duration of the photoperiod in soy-
bean varieties is fairly well studied [6], it has identified E 
genes [8], which determine the photoperiod sensitivity 
[9], and isogenic soy line genes [5], the effect of various 
photoperiodic conditions on the content of protein and oil 
in grain at this cost of culture has not been studied. 

 
2. Literature review 
Literature data on the influence of external condi-

tions on the protein and oil content in soybean seeds are 
quite extensive. However, in most studies, as a rule, they 
studied the influence of either growing conditions or the 
genotype of the variety, as well as their interaction on 
these characters. So, when studying the content of pro-
tein and oil in the grain of 524 soybean samples for the 
period 1992–2014 year it was shown [10], that the pro-
tein content in the grain of the samples varies significant-
ly depending on which ripeness group the samples be-
long to. The oil content in the grain, depending on the 
ripeness group of the samples, varied slightly. According 
to the author, in each ripeness group, samples were iden-
tified with both low and high protein and oil, as well as 
samples with a low level of variation of this trait. This 
suggests a dependence of the soybean grain quality level 
on the genotype of the variety.  

Study [11] analyzed the dependence of the varia-
bility of protein and oil in the seeds of 1442 soybean 
samples in the conditions of the Krasnodar Territory of 
the Russian Federation, which were grown from 1987 to 
2015 year due to changes in the temperature regime, as 
well as the moisture regime for this period. A tendency 
towards an increase in the protein content by 2.5 % over 
10 years has been identified, which is associated with an 
increase in the sum of effective temperatures and a slight 
decrease in the amount of precipitation. No reliable de-
pendence of changes in the oil content on changes in 
temperature and precipitation has been established. The 
authors also showed that the oil and protein content is as-
sociated with the precocity of soybean samples. On aver-
age, the studied oil samples had the highest oil content 
and the lowest protein content in mid-ripening samples, 
while their content was relatively high in early ripe and 
late ripening samples.  

In experiments with 68 soybean varieties during 
2011–2013 year, there was investigated the dependence 
of the protein and oil content on the genotype of the vari-
ety and the maturation group, to which the variety be-
longs [12]. 

It was shown, that the protein content in the grain 
of the studied varieties varied in the range of 32.2–46.9 %. 
At the same time, there was a tendency to a decrease in 
the protein content in varieties of medium and late ripen-
ing (I–II ripening groups) compared with the content in 

varieties of ultra-early and early ripening groups  
(00-0 ripening group). The same authors showed that the 
fat content in the seeds of the varieties of the studied 
population varied from 18.7 to 24.0 %. At the same time, 
no reliable relationship was found between the fat con-
tent in seeds and the variety's belonging to a particular 
ripening group. Although the average ripening group is 0 
and I, its content was higher than that of varieties of other 
ripening groups. At the same time, among the varieties of 
all ripening groups, those were identified, whose protein 
and fat content in the seeds was maximum not only for this 
group, but for the entire studied population, which indi-
cates the genotypic determination of these characters [12]. 

In experiments with six soybean genotypes, 
grown under different climatic conditions in years that 
differed in weather conditions, a significant effect of the 
genotype on the protein and oil content was shown. In 
addition, a high dependence of the level of protein in the 
grain on the level of tension of environmental factors - 
temperature and humidity was fixed. No significant ef-
fect of environmental factors on the oil level in soybean 
was revealed [13]. 

When studying the dependence of the protein and 
oil content in soybean grain on the sowing dates and 
sowing rates in different vegetation periods according to 
weather conditions, it was shown, that the protein content 
in the grain is higher, the later the sowing period. The oil 
content, on the contrary, was higher in the early stages of 
sowing, compared to the content in the later stages. Ac-
cording to the authors, the leading environmental factors 
that affect the protein and oil content in soybean grain 
are temperature and precipitation level [14]. 

The content of protein and oil in the seeds of  
763 samples of soybeans that were grown in 2010– 
2013 years in various regions of China was analyzed. 
The results showed that the protein content in soybean 
grain increased with increasing temperature depending 
on the growing region and weather conditions. Accord-
ing to the oil content in the grain, an opposite depend-
ence was found on the weather conditions of cultivation 
[3]. When studying the oil and protein content in grain of 
14 soybean varieties of ripeness groups 0, I and II in 
conditions of Southeast Europe (Croatia), a significant 
dependence of the protein content on weather conditions 
during the years of research is shown. Weather condi-
tions did not significantly affect the oil content [15]. 
Thus, the literature data show a significant dependence of 
the protein and oil content on the influence of environ-
mental factors, primarily on temperature and level of 
moisture, as well as on the genotype of the variety. De-
pendence on these factors is more characteristic for the 
level of protein in soybean grain than for the level of oil 
content in it.  

The most important environmental factors that 
significantly affect the growth, development and produc-
tivity of plants include the duration of the photoperiod. 
Some of the above works show the dependence of the 
protein and oil content on the growing region [13, 16]. It 
is likely, that these regions could differ in the duration of 
the photoperiod, which, to one degree or another, could 
affect the protein and oil content in soybean seeds. How-
ever, the authors made no assumptions about this possi-
ble dependence. Never the less, the direct influence of 
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the duration of the photoperiod on the protein and oil 
content in soybean is practically not studied. Only one 
work presents the results of such a study [17]. 

The authors studied the effect of an artificial short 
day (12 hours) on the protein and oil content in the seeds 
of two soybean varieties Lydia (early ripening) and Mar-
inat (late ripening). It was shown, that under the influ-
ence of a short photoperiod, the protein content in the 
seeds of the Lydia cultivar did not change, while in the 
changes of the Marinata cultivar it decreased. The oil 
content under the conditions of a short photoperiod in the 
seeds of the Lydia variety was lower, and in the seeds 
of the Marinata variety, on the contrary, higher than un-
der the conditions of the natural long photoperiod. The 
authors did not draw definite conclusions about the pos-
sible mechanisms that determine the accumulation of 
protein and oil in soybean seeds under different photo-
periodic conditions. However, based on their data, it 
can be assumed, that the effect of the duration of the 
photoperiod on the level of protein and oil in the seeds 
of the studied varieties may be associated with the gen-
otype of the variety. 

 
3. The purpose and objectives of research 
Based on the foregoing, the aim of this work was 

to study the effect of different photoperiodic conditions 
on the protein and oil content in the grain of soybean va-
rieties with different photoperiodic sensitivity. 

The research objectives included: 
1. determine the content of oil and protein in the 

grain; 
2. find out the possible relationship between the 

accumulation of protein and oil in soybean grain with the 
level of photoperiodic sensitivity of the studied varieties. 

 
4. Materials and Methods 
The plant material – four soybean varieties of 

Ukrainian selection – Annushka, Ustya, Yatran and Kha-
dzhibey. According to the results of our previous studies 
[18], these varieties differ in photoperiodic sensitivity. 
Varieties Annushka, Ustia and Yatran under the influ-
ence of a short photoperiod did not change the timing of 
the transition to flowering. Therefore, they were assigned 
by us to the group of photoperiodically neutral plants. 
Under the conditions of a short photoperiod, the Kha-
dzhibey variety earlier passed to flowering and ripening 
than under the conditions of a natural long day, which 
became the basis for classifying it as a group of short-day 
plants [18]. The seeds of these varieties for research are 
kindly provided by the National Center for Plant Genetic 
Resources of Ukraine – V. Ya. Yuriev NAASU. The ex-
periments were conducted in the field conditions in 
2016–2018 at the experimental site of the Department of 
Physiology and Biochemistry of Plants and Microorgan-
isms of V. N. Karazin Kharkiv National University, 
which is located on the territory of the University Botan-
ical Garden. 

Seeds were sown at the optimum time – the  
І–ІІ decade of May on plots of 1 m2 in triplicate each 
version of the experiment. Prior to the phase of the third 
true leaf, all varieties were grown under conditions of a 
natural long day (about 16 hours at the latitude of Khar-
kov – 50 ° N). In this phase, one part of the plants of 

each cultivar was exposed to an artificial short day  
(9 hours), and the second was continued to grow on a 
natural long day. A short day was created by darkening 
the plants with opaque material from 17 to 9 hours. The 
exposure to a short photoperiod continued for 14 days, 
and then the plants were grown on a natural long day un-
til the end of the growing season.  

The protein content in the seeds was determined 
on an Infralum FT-10 infrared spectrometer (Lumex, RF, 
spectral range 880–1160 nm) in accordance with the 
manufacturer's recommendations, and the oils by the 
gravimetric method according to Rushkovsky [19]. Ana-
lyzes were performed in triplicate. 

The results were processed statistically [20]. The 
significance of the influence of a short photoperiod on 
the protein and oil content in soybean seeds was judged 
by the Student criterion (t – test at P≤0.05). The tables 
show mean values and standard deviations. 

 
5. Results and discussion 
The data obtained showed (Table 1) that, under 

natural day conditions, the protein content in the seeds of 
the studied varieties depended on the genotype of the va-
riety, as well as on the conditions of the growing season 
in different years of research. So, in different years of re-
search under natural photoperiodic conditions, the pro-
tein content in the seeds of the varieties Annushka, 
Yatran and Ustya was, as a rule, lower than in the seeds 
of the Khadzhibey variety. It is likely, that this depends 
on the ripeness group of varieties. According to our data 
[18], Annushka, Yatran and Ustya varieties had a shorter 
growing season than Khadzhibey cultivar under natural 
day conditions. It was shown [11], that in varieties of lat-
er maturity, the protein content was higher than in varie-
ties of earlier maturity.  

In the experiments of other authors [12], an in-
verse relationship was found between the protein content 
in soybean grain and the ripeness group of varieties. Alt-
hough these published data are contradictory, it can be 
assumed, that the protein level in the grain of soybean 
varieties of different ripeness groups varies, as our data 
also indicate (Table 1). The analysis of the obtained data 
also showed that, regardless of the genotype of the varie-
ty and photoperiodic conditions, the protein content in 
the seeds of the studied soybean varieties in different 
years was different. This is evidenced by the results of 
determining the level of variation in the protein content 
(Table 1). Under natural day conditions in all varieties, 
the degree of variation in the protein content was higher 
than under short day conditions. This indicator varied 
differently in the studied varieties - in varieties Annushka 
and Ustya, the variance and coefficient of variation were 
higher than in varieties Annushka and Khadzhibey both 
under natural day and short day conditions (Table 1). The 
above suggests that the level of protein in the seeds of the 
studied varieties in a natural day depends on the geno-
type of the variety and the conditions of the growing sea-
son, as well as on the genotype-environment interaction. 
This assumption is confirmed by published data, which 
show the dependence of the protein content in the grain 
of many soybean varieties, grown in regions that differ in 
temperature and moisture conditions during their grow-
ing season [3, 16]. 
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Table 1 
The influence of the duration of the photoperiod on the protein content in the seeds of soybean varieties with different 

photoperiodic reactions, % 

Photoperiod 
Protein content in years, % Average , 

X , % 
Variation 

2016 2017 2018 Ϭ, % V, % 
Annushka – photoperiodically neutral variety 

16 hours* 31.4±0.1 38.4±0.1 32.5±0.5 31.4 3.76 11.9 
9 hours 30.5±0.3 36.9±0.2 34.3±0.2 33.9 3.22 9.4 

Yatran – photoperiodically neutral variety 
16 hours 31.4±0.2 41.6±0.4 37.4±0.2 36.8 5.12 13.9 
9 hours 30.4±0.2 35.6±0.5 39.3±0.5 35.1 4.47 12.7 

Ustya – photoperiodically neutral variety 
16 hours 29.5±0.2 36.7±0.3 39.7±0.4 35.3 5.24 14.8 
9 hours 30.5±0.3 37.7±0.4 37.2±0.3 35.1 4.02 11.5 

Khadzhibey – short day variety 
16 hours 32.6±0.2 40.4±0.3 41.1±0.5 38.0 4.72 12.4 
9 hours 33.4±0.2 39.5±0.4 40.0±0.3 37.6 3.67 9.8 

Notes: 1– *) – the duration of a natural day; 2 – differences in the protein content under the conditions of the 16-hour and 9-hour 
photoperiods are not significant: the average difference between the options is d = 0.650; error of the average difference Sd=0.641; 
t fact 0.05=1.01; t st 0.05=2.2 for n=12, ν=11 

 
The results of an analysis of the study of the effect 

of a short photoperiod on the protein content in seeds of 
soybean varieties showed the following (Table 1). In the 
experiments of 2016 year on a short day, the protein con-
tent in the seeds of the varieties Annushka and Yatran was 
lower, and in the seeds of the varieties Ustya and Kha-
dzhibey it was higher than under the conditions of a natu-
ral long day. In the experiments of 2017, this pattern for 
the varieties Annushka, Yatran and Ustya was preserved. 
At the same time, in the seeds of the Khadzhibey variety, 
the protein content on the short day was lower than on the 
long day this year. In the experiments of 2018 year, under 
the conditions of a short photoperiod, the seeds of the vari-
eties Annushka and Yatran contained more protein, while 
the seeds of the varieties Ustya and Khadzhibey, on the 
contrary, were less than under the conditions of a natural 
long day (Table 1). On average for 2016–2018 years, the 
protein content in the seeds of the Annushka variety on a 
short day was large, in the seeds of the Yatran and Kha-
dzhibey varieties - less, and in the variety Ustya - the same 
as in natural day conditions (Table 1). This suggests that 
the accumulation of protein in soybean seeds may be sub-

ject to photoperiodic control, but, apparently, this control 
is modified by the genotype of the variety, as well as by 
the conditions of the growing season. This assumption is 
indirectly confirmed by the above literature data on the in-
fluence of environmental factors on the protein content in 
soybean seeds, since the duration of the photoperiod is one 
of the most important among those that determine the 
productivity and quality of plant crops [6].  

The second most important component of soybean 
seeds is oil, the level of which is subject to the depend-
ence on environmental factors, although to a lesser extent 
than the protein content [3, 11, 16]. It is possible, that the 
accumulation of oil may be subject to photoperiodic reg-
ulation. Therefore, we studied the effect of the duration 
of the photoperiod on the oil content in the seeds of soy-
bean varieties with a contrast photoperiodic reaction. 

The results obtained showed (Table 2) that under 
the conditions of a natural long day, the varieties studied 
differed in the total level of oil content in the seeds. So, 
in the Yatran and Ustya varieties its content during all 
the years of research, with rare exceptions, was greater 
than in the Annushka and Khadzhibey varieties.   

Table 2 
The influence of the duration of the photoperiod on the oil content in the seeds of soybean varieties with differ-

ent photoperiodic sensitivity, % 
Photoperiod Oil content in years, % Average ,  

X , % 
Variation 

2016 2017 2018 Ϭ, % V, % 
Annushka – photoperiodically neutral variety 

16 hours * 19.4±0.2 16.2±0.2 14.6±0.1 16.7 2.4 14.4 
9 hours 19.2±0.5 15.7±0.1 15.0±0.2 16.6 2.3 13.9 

Yatran – photoperiodically neutral variety 
16 hours 19.0±0.3 19.0±0.4 17.1±0.3 18.4 1.1 6.0 
9 hours 18.5±0.3 16.9±0.3 16.3±0.4 17.2 1.3 7.6 

Ustya – photoperiodically neutral variety 
16 hours 19.5±0.3 18.5±0.5 19.4±0.4 19.1 0.6 3.1 
9 hours 19.5±0.1 16.7±0.3 17.9±0.2 18.0 1.4 7.8 

Khadzhibey – short day variety 
16 hours 18.5±0.3 16.2±0.2 18.0±0.3 17.6 1.2 6.8 
9 hours 18.7±0.5 16.0±0.1 17.1±0.2 17.3 1.4 8.1 

Notes: 1. *) – the duration of a natural day; 2 – differences in the oil content under the conditions of the 16-hour and 9-hour photo-
periods are significant: the average difference between the options is d=0.658; the error of the average difference Sd=0,229; t fact 
0.05=2.8; t st 0.05=2.2 for n=12, ν=11 
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Only in the experiments of 2016 year in the seeds 
of the variety Annushka the oil contained the same 
amount as in the varieties Yatran and Ustya (Table 2). In 
our opinion, this is due to the genotypic characteristics of 
the studied varieties for the accumulation of oil in seeds. 
Literary data also testify to the genotypic control of this 
process in soybeans.  

The data obtained also showed that in different 
years of research, the oil content in the seeds of the stud-
ied varieties varied, regardless of the genotype of the va-
riety and photoperiodic conditions. Although this varia-
tion was insignificant (Table 2), nevertheless, it indicates 
that the accumulation of oil in soybean seeds depends on 
the level of tension of environmental factors, which var-
ied during the years of research. 

Under the influence of a short photoperiod, the 
oil content in the seeds of the studied varieties, as a 
rule, significantly decreased in comparison with the 
content under the conditions of a natural long day 
(Table 2). Only in the experiments of 2016 year in the 
seeds of the varieties Ustya and Khadzhibey under the 
conditions of a short day the oil contained the same 
amount as on a natural long day. In the experiments of 
2018 year, there was more oil in the seeds of the An-
nushka variety on the short day than on the long day 
(Table 2). Thus, a short photoperiod caused a decrease 
in the oil content in the seeds of the studied soybean 
varieties. 

 
5. The discussion of the results 
An analysis of the results showed that the protein 

and oil content in the seeds is subject to photoperiodic 
regulation. However, it necessarily changes the meteoro-
logical conditions during the growing years, as well as 
the genotype of the variety. 

The fact that the protein content in the seeds of 
the researchers was different is probably due to the group 
of their ripeness. It was established [18], that the photo-
periodically neutral varieties, used in our experiments, 
ripened under natural conditions earlier than the short-
day variety. According to some literature data [11], the 
higher protein content was in the early stages of matura-
tion, and according to others - in the late ripening stages 
[12]. The probability is that the protein content in the 
grain depends on the ripeness group. 

According to the literature [3, 11, 16], the con-
tent of protein and oil in soybean grain significantly de-
pends on the level of temperature and moisture, as well 
as on the genotype-environment interaction. Since we 
conducted studies in different years with varieties, dif-
fering in maturity and the nature of the reaction to the 
photoperiod, it is likely, that in our experiments these 
effects on the level of protein and oil in soybean seeds 
were also manifested.  

The comparison of the data, obtained by us, and 
the results of studies of other authors gives reason to be-
lieve that we supplemented the existing ideas about the 
dependence of the accumulation of protein and oil in 
soybean seeds on environmental factors in the sense that 
we isolated from the complex of environmental factors, 
acting on the plant, one of the most important - the influ-
ence of the duration of the photoperiod, which largely 

determines the spreading of plants by growing zones, 
growth, development, and productivity [6]. 

The literature data, presented in the article on the 
effect of the photoperiod on the protein and oil content in 
soybean seeds, are limited to one work [17], since we did 
not find such works in the literature, available to us. In 
this work, authors used two soybean varieties with an 
unknown photoperiodic reaction, which belong to differ-
ent ripeness groups. Probably, the authors relied on the 
widespread notion that soybeans belong to short-day 
plants. However, as shown by us [6], among soybean va-
rieties, many are photoperiodically neutral. These varie-
ties are capable of producing sufficiently high grain 
yields in regions that vary in day length during the grow-
ing season of plants, which is important for promoting 
soybean culture, in particular, in the more northern re-
gions of cultivation.  

We have shown that under the influence of a 
short photoperiod in soybean seeds, the oil content de-
creases, although its level varied in different years of 
research and varied depending on the genotype of the 
variety. This coincides with the literature data that the 
oil level in the seeds of many soybean varieties is sig-
nificantly less variable, depending on environmental 
factors than the protein level, but is more determined by 
the genotype of the variety [3, 11, 16]. It is likely, that 
the level of oil accumulation in soybean seeds is subject 
to photoperiodic regulation to a greater extent than pro-
tein accumulation.  

Research limitation. The proposed data cannot yet 
be used to create soybean varieties with a stable level of 
protein and oil in seeds for growing under different pho-
toperiodic conditions. Probably, further it is necessary to 
identify the genetic control of these processes on the part 
of the EE series genes in soy, which determine its photo-
periodic sensitivity. 

Prospects for using research results. The results of 
the experiments can be used to evaluate the source ma-
terial of soybeans in breeding programs for the creation 
of varieties with a high adaptive potential to environ-
mental factors. The data obtained make a definite con-
tribution to the theoretical aspects of plant photoperiod-
ism and may be important for further deepening the ex-
isting ideas about the biological laws of the photoperi-
odic reaction of plants. 

 
6. Conclusions 
Thus, the obtained data showed that in the 

seeds of soybean varieties with different photoperiod-
ic reactions under the influence of shortening the pho-
toperiod, the protein content does not change regular-
ly, although in some cases there was a tendency to in-
crease it in some years of research under these condi-
tions. At the same time, the oil content under the in-
fluence of a short photoperiod in almost all studied 
varieties is significantly reduced. This suggests that 
the accumulation of protein and oil may be subject to 
photoperiodic control. We have not revealed any reg-
ular differences in the content of protein and oil under 
different photoperiodic conditions in the seeds of 
soybean varieties, which differ in the nature of the 
photoperiodic reaction. 
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The results also showed that the content of protein 
and oil, regardless of photoperiodic conditions, is subject 
to variation, depending on the genotype of the variety 
and on meteorological environmental conditions during 
the years of research. 

In our opinion, for a deeper understanding of the 
patterns of protein and oil accumulation in soybean 
seeds, studies of the physiological and biochemical 
mechanisms of these processes are necessary.  

This work was carried out as part of the scientific 
research topic “Study of molecular genetics and physio-
logical biochemical mechanisms of vernalization and 

photoperiodic control of plant ontogenesis in vivo and in 
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