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AbstrAct 

A field experiment was carried out in 2015-2016 on a private farm in the District of Zamość, 
Poland. The experimental field was located on soil with the textural composition of clayey silt, 
having slightly acid reaction, moderate organic matter content (19.4 g kg-1) and moderate con-
tent of available phosphorus, potassium and magnesium. The following factors were analysed:  
I) soybean cultivar: Amandine and Merlin; II) nitrogen fertilisation (kg ha-1): 1) N – 0; 2) N – 30 
before sowing; 3) N – 30 at BBCH 73-75; 4) N – 60 (30 before sowing and 30 at BBCH 73-75). 
The aim of the study was to determine the influence of a cultivar and the level of nitrogen  
application on the content of basic nutrients in soybeans, and the yield of seeds, proteins and fat 
per ha of the crop. The research indicates that the soybean varieties Amandine and Merlin 
grown in the conditions of south-eastern Poland not only produce soybeans with high nutrition-
al value, but also ensure high yields of seeds, protein and fat per ha. The Amandine soybeans 
had a significantly higher content of crude ash, crude protein and crude fibre than the Merlin 
cultivar. The highest level of crude protein was noted in the soybeans fertilised with nitrogen  
at a dose of 30 kg ha-1 at BBCH stage 73-75. This level of nitrogen application also resulted  
in the highest content of crude fat in the soybeans. The crude fat content was 202.3 g kg-1  
in the Amandine soybeans and 217.2 g kg-1 in the seeds of the Merlin cultivar. The smallest 
proportion of monounsaturated fatty acid and the highest proportion of polyunsaturated fatty 
acid were noted in the seeds of the Amandine cultivar. The level of nitrogen fertilisation did not 
affect the fatty acid composition of the soybeans.
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INTRODUCTION

In response to the growing demand for high-quality protein, both in food 
products for humans and in plants for animal feed, farmers are becoming 
increasingly interested in soybean cultivation. A considerable rise in the 
price of soybean meal, changing climatic conditions, and continually improv-
ing yields have also contributed to the growing interest in soybean cultiva-
tion in Poland. During the recent years an increased interest has been also 
observed among researchers and practitioners making attempts to improve 
varieties, adapt various soybean varieties to the Polish climatic conditions, 
and search for appropriate agrotechnical procedures (Pisulewska et al. 1999, 
lorenc-kozik et al. 2003, Biel et al. 2017). The high genetic diversity of soy-
beans and many years of agrotechnical work are continually improving  
opportunities to increase the area of soybean cultivation throughout Poland, 
which still remains small.

Soy is a plant characterised by seeds with high nutritional value, resis- 
tance to diseases and pests, and lower susceptibility to lodging in comparison 
with other legumes (Gawęda et al. 2016). It is one of the most important fod-
der plants which accounts about 58% of total oilseed production worldwide 
and 69% of protein in the diet of livestock animals (Borawska et al. 2014). 
Owing to its high content of polyunsaturated fatty acids, it is one of the most 
valuable oilseed plants (Medic et al. 2014). Due to its high nutritional value 
and beneficial effect on the soil, there is increasing interest in soy cultivation 
in Poland, especially in its southern regions (Jaskulska et al. 2017).

Soybean has high nutritional requirements, which is why it should be 
grown on good soil (Pisulewska et al. 1999). In the Polish soil and climate 
conditions, nitrogen fertilisation has a positive effect on yields of seeds and 
protein (BoBrecka-Jamro, Pizło 1996, BoBrecka-Jamro et al. 2018). According 
to many authors, nitrogen fertilisation has a positive effect on the crude  
protein content in seeds and a negative effect on the level of fat (Ham et al. 
1975, Pizło, BoBrecka-Jamro 1996). In the case of soybean fertilisation with 
nitrogen, both a fertilisation dose and a date of its application are important. 
afrasHete et al. (2014) studied the response of soy to various dates of appli-
cation of nitrogen at a dose of 60 kg ha-1 and obtained the highest seed yield 
when a quarter of the fertiliser was applied before sowing and the remainder 
at the start of seed filling. The studies conducted by caliskan et al. (2008) 
and BaHry et al. (2013) also indicate an increase in crop yield owing to the 
use of nitrogen.

The aim of the study was to determine the effect of a cultivar and the 
level of nitrogen fertilisation on the content of basic nutrients in soybeans 
and on the seed, protein and fat yield per ha of the crop.
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MATERIALS AND METHODS

A field experiment was carried out in 2015-2016 on a private farm  
in the village of Frankamionka (50°43′34″N 23°39′11″) located in the District 
of Zamość, in Poland. The experiment was set up in a randomised split-plot 
design in four replications. The experimental field was located on soil  
with the textural composition of clayey silt, having a slightly acid reaction 
(pH in 1 M KCl 6.7), moderate content of organic matter (19.4 g kg-1) and 
moderate content of available phosphorus, potassium and magnesium. 

The following factors were analysed: I. Soy cultivar: Amandine and  
Merlin; II. Nitrogen application (kg ha-1): 1) N – 0; 2) N – 30 before sowing; 
3) N – 30 at BBCH 73-75 (pod and seed development); 4) N – 60 (30 before 
sowing and 30 at BBCH 73-75).

Soybean was sown on 30 April, at 20 cm row spacing and a sowing dose 
of 140 kg ha-1. The preceding crop for soybean was winter wheat. Same phos-
phate and potassium fertilisation was applied to the soil (P – 50 and  
K – 90 kg ha-1). The size of a plot was 12.5 m2 (2.5 m x 5 m). Immediately 
after sowing, herbicides were applied to the soil: Sencor Liquid 600 SC  
(a.i. metribuzin) at 0.5 dm3 ha-1 and Dual Gold 960 EC (a.i. S-metolachlor)  
at 1.0 dm3 ha-1. Soybeans were harvested at the full maturity stage (BBCH 99) 
between 10 and 20 of September.

The course of the weather during the study is presented in Table 1. 
Rainfall was similar in both growing seasons and was lower than the long-
term average. Very heavy precipitation was recorded in May and August  

Table 1 
Rainfall and air temperature in months April-September as compared to the long-term means 

(1971-2010), according to the Meteorological Station in Felin belonging to the University of Life 
Sciences in Lublin

Rainfall (mm) – p
Years 04 05 06 07 08 09 sum/mean 04-09

2015
2016

40.8
29.7

111.9
37.9

12.1
43.4

7.6
71.4

112.7
11.1

49.6
136.9

334.7
330.4 

Means for 1971-2010 39.0 60.7 65.9 82.0 70.7 51.6 369.9
Temperature (°C) – t

2015
2016

8.6
13.5

13.3
15.0

18.0
19.2

20.6
19.9

22.5
18.7

15.4
15.9

3008
3119

Means for 1971-2010 10.3 14.2 18.6 18.4 18.9 12.9 2850.5
Selyaninov’s coefficient – k

2015
2016

1.58
0.73

2.71
0.82

0.22
0.75

0.12
1.16

1.62
0.19

1.07
2.87

1.11
1.06

Means for 1971-2005 1.26 1.38 1.18 1.44 1.21 1.33 1.30

k – Selyaninov’s coefficient [k = (p × 10) /Σt-1]
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in 2010 and in September 2012. The growing seasons in which the research 
was carried out should be considered as warm. The sum of temperatures 
from April to September was from 3008 to 3119°C, while the long-term aver-
age equalled 2850°C (Table 1). On the basis of Selyaninov’s hydrothermal 
coefficient, the 2015 and 2016 growing seasons were classified as rather dry.

After harvest, the seed yield was determined at 15% moisture content. 
Representative seed samples were ground in a laboratory mill and stored  
in sealed jars for analysis. Then, the content of dry matter, crude ash and 
crude fibre, fat content and fatty acid composition, and crude protein content 
were determined in the seed samples. The content of nitrogen-free extracts 
(NFE) was calculated mathematically. The content of basic nutrients was 
determined according to current standards (aoac, 2016). 

The analyses were carried out in the laboratory of the Institute of Ani-
mal Nutrition and Bromatology, University of Life Sciences in Lublin.  
The results were analysed statistically by analysis of variance. Differences 
between means were assessed by the Tukey’s t-test, using Statistica Pl soft-
ware ver. 13.1 for the calculations. Significance of differences was deter-
mined at 95% probability.

RESULTS AND DISCUSSION

Soybeans are an important source of food for humans and animals  
(rao et al. 2002, li et al. 2012, wilk 2017). Owing to their content of many 
biologically active compounds, they can have a beneficial effect on the bodies 
of humans and animals (Medic et al. 2014). This is determined by the chemi- 
cal composition of seeds of this nutritionally important plant.

The nitrogen application and the course of the weather in the plant 
growing seasons had a significant effect on seeds yield of soybean (Table 2). 
The highest yield at 28.7 dt ha-1 was achieved in 2016, which was characte- 
rised by uniform distribution of precipitation. Soybean yield averaged  
26.2 dt ha-1 for the Amandine cultivar and 27.1 dt ha-1 for the Merlin culti-
var, and showed no significant varietal variation (Table 2). A lack of signifi-
cant differences in the yield of different soybean varieties has been demon-
strated by Bury and Nawracała (2004), BuJak and frant (2009) and Jarecki 
and BoBrecka-Jamro (2015). The lowest seed yield was obtained in the  
absence of nitrogen fertilisation (level 1), and the highest one was achieved 
in the treatment with split nitrogen application at a dose of 60 kg ha-1: 30 kg 
before sowing and 30 kg at BBCH 73-75 (level 4) – Table 2. The difference  
in yield between these fertilisation levels was significant and amounted  
to 3.65 dt ha-1 for the Amandine cultivar and 3.6 dt ha-1 for the Merlin culti-
var (Figure 1). The results of our research are consistent with the reports by 
lorenc-kozik and Pisulewska (2003) and BorooMaNdaN et al. (2009), suggest-
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ing that the yield of soybeans is determined mainly by nitrogen fertilization. 
According to a study by Pizło and Borecka-Jamro (1996), nitrogen fertilisa-
tion in the amount of 30 kg ha-1 N increases seed yield on average by 2 dt 
per hectare and increases the crude protein content in seeds by over 1%.  
In our research, nitrogen fertilisation had an even greater effect on seed 
yield and protein yield per ha. These results can be explained by the fact 
that the activity of rhizobia is the highest during the flowering period,  
declining afterwards. Therefore, application of nitrogen at later stages  
of the plant’s development can alleviate potential deficiencies of this nutrient 
and have a positive effect on soybean yield (fritscHi et al. 2013).

The content of dry matter in the cv. Amandine soybeans was significantly 
affected by the 4th level of N fertilisation, i.e. 60 kg ha-1 (30 kg N before sow-
ing and 30 kg N at BBCH 73-75). However, the content of dry matter in the 
cv. Merlin soybeans was not significantly affected by this factor (Figure 2). 

Table 2
The influence of nitrogen application and cultivar on the seeds yield, dry matter and content  

of crude ash and crud fibre in soybean seeds

Experimental factors Yield 
(dt ha-1)

Dry matter 
(g kg-1)

Crude ash 
(g kg-1)

Crude fibre
(g kg-1)

Nitrogen 
application

1 23.02a 926.2b 54.60d 80.60b

2 27.61bc 926.4b 53.80b 87.30d

3 26.30b 923.4a 53.50a 83.10c

4 29.63c 927.9b 54.10c 72.30a

Cultivars 
Amandine 26.21A 921.7A 54.10B 85.00B

Merlin 27.10A 930.3B 53.80A 76.50A

Years
2015 24.66A 923.8A 53.30A 91.80B

2016 28.63B 928.1A 54.80B 73.90A

Mean 26.64 926.0 92.60 82.90

* Values with different letters differ significantly (P = 0.05)

Fig. 1. The influence of cultivar and nitrogen application on the seeds yield of soybean
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Significant differences (p = 0.05) in the dry matter content between the cul-
tivars were noted at each fertilisation level. The average dry matter content 
in seeds of the Merlin cultivar was by 8.6 g kg-1 higher (Table 2).

The highest content of crude ash was determined after nitrogen applica-
tion in the dose 60 kg ha-1 (Table 2). In the seeds of the tested cultivars,  
no clear effect of nitrogen fertilisation on the content of crude ash was 
demonstrated (Figure 2). The average content of mineral compounds deter-
mined in the form of ash in the test material was 54.1 g kg-1 for the Aman-
dine cultivar and 53.8 g kg-1 for Merlin. Similar results were obtained  
by Biel et al. (2017), who also found a significant effect of the varietal factor 
on the content of crude ash in soybeans. The cited authors obtained over 10% 
more of this component in the Aldana cultivar than in the Merlin cultivar. 

The crude fibre content in the test samples was in a wide range  
of 72.0-95.3 g kg-1. The content of this component was significantly different 
in the years of research. Significantly higher mean content of crude fibre was 
noted in the cv. Amandine soybeans (85.0 g kg-1) than in the Merlin cultivar 
(76.5 g kg-1) – Table 2. The level of nitrogen application also had a significant 
impact on the crude fibre content in the soybeans of the two cultivars.  
The highest crude fibre values in the Amandine cultivar were noted for the 
2nd and 3rd levels of nitrogen application (90.9 g kg-1 and 95.3 g kg-1, respec-
tively), while the cv. Merlin soybeans had the highest content of crude fibre 
at the 2nd and 1st levels of fertilization (79.7 g kg-1 and 79.1 g kg-1, respec-
tively) – Figure 3. Biel et al. (2017) reported significantly higher mean  
content of crude fibre in the cv. Merlin soybeans (98.3 g kg-1) than we found 
in the same cultivar. This feature was most likely influenced by different 
agrotechnical conditions. 

Soybeans have a high protein and fat content. For this reason, they are 
used for production of soybean oil, during which a very valuable animal feed, 
i.e. soybean extraction meal, is obtained (Boczar 2016). In addition to their 
high protein content, soybeans have a favourable amino acid profile. Table 3 
presents the content of crude protein, crude fat and nitrogen-free extracts  
in soybeans for the years, cultivars and the level of nitrogen fertilisation  

Fig. 2. The influence of cultivar and nitrogen application on the dry matter and crude ash 
content in the soybean seeds
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in average. Significantly higher crude protein content was noted in the cv. 
Amandine soybeans (average content 331.7 g kg-1), which exceeded the aver-
age protein content in the seeds of the Merlin cultivar by 3.8%. The level  
of nitrogen fertilisation also had a significant effect on the crude protein  
content in the soybeans. Regardless of the cultivar the highest crude  
protein was found in the soybeans fertilized with nitrogen in the amount  
of 30 kg ha-1 at BBCH stage 73-75 (Table 3). In seeds of the Merlin variety, 
the protein content was the same after the application of 60 kg of nitrogen  
as from the control combination without nitrogen fertilization (Figure 3).  
The highest protein content in both tested cultivars was noted for the 
post-emergence nitrogen application, with 339.3 g kg-1 in cv. Amandine and 
303.9 g kg-1 in cv. Merlin. The results of our research are consistent with the 
reports of szweJkowska (2005) and BoBrecka-Jamro et al. (2018) suggesting 
that the protein content in legumes depends not only on the genetic proper-
ties of the variety, but also on agrotechnical factors, in particular on nitrogen 

Fig. 3. The influence of cultivar and nitrogen application on the crude fibre and crude protein 
content in the soybean seeds

Table 3 
The influence of nitrogen application and cultivar on the content of crude protein,  

crude ash and nitrogen-free extracts in soybean seeds

Experimental factors Crude protein  
(g kg-1)

Crude fat 
(g kg-1)

Nitrogen-free 
extracts (g kg-1)

Nitrogen 
application

1 302.9a 203.7c 284.6c

2 314.8b 187.8b 281.6a

3 321.6c 181.7a 284.0bc

4 310.9b 209.7d 281.1a

Cultivars 
Amandine 331.7B 187.5A 264.7A

Merlin 293.4A 205.6B 300.9B

Years
2015 340.6B 161.5A 278.0A

2016 284.5A 231.6B 287.6B

Mean 312.6 196.6 282.8

* Values with different letters differ significantly (P = 0.05)
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fertilisation. A significant impact of nitrogen fertilization has also been  
reported by Jarecki and BoBrecka-Jamro (2015), who found that the nitrogen 
applied (25 kg ha-1) significantly increased the total protein content in the 
seeds in comparison to the control.

In addition to the protein content, another nutritionally important quan-
titative feature of soybeans seeds is the fat content (Batista et al. 2015, 
Boczar 2016). Lipids account for 16–20% of the dry matter of soybeans,  
and acylglycerols are the main component of soybean oil (wilk 2017). Accor- 
ding to Biel et al. (2017), the weather conditions largely modify the nutrient 
content of soybeans and thereby reduce the impact of agrotechnical factors. 
The protein accumulation is promoted by higher average daily temperature 
and light rainfall, while lower daily temperature and higher rainfall are  
conducive to fat accumulation. In our studies, the atmospheric conditions  
in the study years had a very strong influence on the fat content in soybeans 
(Table 3). In 2016, the fat content was significantly higher (232.0 g kg-1) than 
in 2015 (162.0 g kg-1). The Merlin variety accumulated more fat in seeds 
than cv. Amandine. The level of nitrogen fertilisation also had a significant 
effect on the content of crude fat in soybeans. The highest crude fat content 
was noted for soybeans fertilised with nitrogen in the amount of 60 kg ha-1 
(30 kg before sowing and 30 kg at BBCH 73-75). Interestingly, the fat con-
tent of the variant without nitrogen fertilisation was higher than with  
the use of 30 kg of nitrogen, both pre-sowing and top dressing. The response 
of each cultivar to nitrogen fertilisation was varied, although for both culti-
vars, the highest fat content was found at a dose of 60 kg, with values  
of 202.3 g kg-1 in the Amandine cultivar and 217.2 g kg-1 in the Merlin  
soybeans (Figure 4). Biel et al. (2017) found that the genetic factor also had 
a significant influence on the content of lipids in soybeans, and the average 
fat content in soybeans of the Merlin cultivar (220.0 g kg-1) was similar  
to our results. According to many authors (karr-lilientHal et al. 2006,  
Medic et al. 2014), the soybean dry matter contains 180-210 g kg-1 crude fat. 
The coefficient of variation of this trait is about 7% (silva et al. 2016). kozak 
et al. (2008) and Michałek and Borowski (2006) also confirmed that seeds  
of different varieties had significantly different content of crude fat. In our 

Fig. 4. The influence of cultivar and nitrogen application on the crude fat and nitrogen-free 
extracts content in the soybean seeds
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study, a significant decrease in the crude fat content of soybeans was noted 
in the case of nitrogen fertilisation in the amount of 30 kg N at BBCH stage 
73-75.

The composition of fatty acids determines the quality of soybean oil. Soy-
bean oil has a high nutritional value because it is a rich source of unsaturat-
ed fatty acids, such as oleic, linoleic, and linolenic acids with one, two,  
and three double bonds, respectively (Medic et al. 2014). Particularly note-
worthy are their polyunsaturated fatty acids, i.e. linoleic acid (C18:2)  
and linolenic acid (C18:3). These acids account for 54% and 7.5%, respectively, 
of soy fatty acids (kania et al. 2002, singH et al. 2008, MarciNiak-łukasiak 
2011). In our study, the two soybean varieties differed in the share of indi-
vidual acid groups in the total crude fat (Table 4). The percentage share  
of monounsaturated fatty acids was higher in the seeds of the Merlin culti-
var and amounted to more than 27%, while in the Amandine soybeans  

Table 4 
The influence of cultivar and nitrogen application on the composition of fatty acids  

in the soybean seeds (%)

Fatty acids
Nitrogen application

1 2 3 4
A* M A M A M A M

Lauric C12:0 0.01 0.01 0.02 0.01 0.01 0.01 0.02 0.01
Myristic C14:0 0.06 0.08 0.08 0.08 0.07 0.08 0.07 0.07
Palmitic C16:0 11.35 10.93 11.40 10.79 11.23 10.85 11.26 10.93
Palmitoleic C16:1 0.05 0.03 0.04 0.03 0.05 0.04 0.05 0.04
Stearic C18:0 4.15 4.52 4.21 4.66 4.27 4.55 4.18 4.42
Oleic C18:1 23.72 26.96 23.80 27.04 23.47 27.18 23.26 27.13
Linoleic C18:2 53.17 49.99 53.00 50.04 53.24 49.87 53.57 49.81
Linolenic C18:3 6.52 6.53 6.57 6.36 6.59 6.51 6.50 6.66
Arachidic C20:0 0.41 0.34 0.42 0.31 0.40 0.43 0.39 0.42
Gadoleic C20:1 0.15 0.20 0.17 0.20 0.20 0.19 0.19 0.20
Eicosadienoic C20:2 0.06 0.02 0.02 0.01 0.02 0.02 0.02 0.02
Eikosatrienoic C20:3 0.01 0.02 0.02 0.03 0.02 0.02 0.03 0.02
Behenic C22:0 0.20 0.29 0.20 0.29 0.28 0.17 0.31 0.20

Saturated
Mean

16.18 16.17 16.33 16.14 16.26 16.09 16.23 16.05
16.16 16.24 16.18 16.14

Monounsaturated 
Mean

23.92 27.29 24.01 27.09 23.72 27.41 23.50 27.37
25.61 25.55 25.57 25.44

Polyunsaturated
Mean 

59.76 56.56 59.61 56.44 59.87 56.42 60.12 56.51
58.16 58.03 58.15 58.32

* A – Amandine, M – Merlin
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it fluctuated around 24%. In contrast, polyunsaturated fatty acids accounted 
for a higher percentage in the Amandine soybeans, where they fluctuated 
between 59.61% and 60.12%, exceeding the content of polyunsaturated fatty 
acids in the seeds of the Merlin cultivar by about 3.5%. The physiologically 
important oleic acid (C18:1) accounted for about 23% of the fatty acids  
in Amandine soybean oil. An even larger share of this acid was found in the 
Merlin cultivar – 27%. Oils rich in monounsaturated fatty acids are consi- 
dered to be healthier and usually have a longer shelf-life and increased re-
sistance to oxidation (clemente, caHoon 2009). The polyunsaturated linoleic 
acid (C18:2) was predominant in the fatty acid composition of soybean oil, 
with about a 53% share in soybeans of the Amandine variety and 50%  
in the Merlin soybeans. According to cHen et al. (2001), linoleic acid, due  
to the presence of two isolated double bonds, is susceptible to oxidation and 
degradation during heat processing. This also makes soybeans a valuable 
food product and feed component. The fatty acid composition of the soybean 
varieties depended only slightly on nitrogen fertilization. In this respect  
the results of our research are in line with those obtained by Pisulewska  
et al. (1999).

The average level of nitrogen-free extracts in the samples ranged from 
264.7 g kg-1 to 300.9 g kg-1. The differences between year of the study and 
cultivars were statistically significant (Table 3). The level of nitrogen fertili-
zation did not significantly modify the content of nitrogen-free extracts  
in soybeans of the Amandine cultivar, while in the Merlin soybeans the con-
tent of these compounds was significantly higher following N fertilization  
at 30 kg ha-1 at BBCH stage 73-75 and significantly differed from the results 
for the other application rates (Figure 4).

The highest yield of protein was obtained from the Amandine cultivar 
fertilized with nitrogen at level 4 (30 kg before sowing and 30 kg at BBCH 
73-75). The difference in protein yield at this level of fertilization compared 
to soy grown without nitrogen fertilization was 239 kg ha-1. The protein yield 
of the Merlin cultivar maintained a similar upward trend depending on the 
level of nitrogen fertilization. The difference between the highest protein 
yield of the Merlin cultivar (level 4) and the yield obtained from soy without 
nitrogen fertilization (level 1) was 132.9 kg ha-1 (Figure 5). The fat yields 
obtained in the experiment were high and ranged from 446.7 to 579.6 kg ha-1 
for the Amandine cultivar and 489.5 to 661.6 kg ha-1 for Merlin. The data 
show that the Merlin cultivar produced a higher fat yield than the Amandine 
variety (Figure 5). In both cultivars the fat yield was influenced by the level 
of nitrogen fertilization and was highest for the 4th fertilization level  
(30 kg N before sowing and 30 kg N at BBCH stage 73-75). The difference  
in the fat yield of soy without nitrogen application in comparison with  
level 4 fertilization was 132.93 kg ha-1 for the Amandine cultivar and  
170.10 kg ha-1 for Merlin. A significant effect of nitrogen fertilization on fat 
yield has been reported by Pisulewska et al. (1999).
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CONCLUSIONS

The research indicates that the Amandine and Merlin soybean cultivars, 
grown in the conditions of south-eastern Poland, produce seeds with a good 
chemical composition, as well as high yields of seeds, protein and fat per ha.

The genetic factor had a significant effect on the chemical composition  
of soybeans. The cultivar Amandine soybeans had a significantly higher con-
tent of crude ash, crude protein and crude fibre in comparison with the  
Merlin variety.

Nitrogen fertilisation had a beneficial effect on the chemical composition 
of soybeans and the yield of seeds, protein and fat in the two cultivars.  
The highest level of crude protein was noted in the soybeans fertilised with 
nitrogen at a dose of 30 kg ha-1 at BBCH stage 73-75 (Amandine 339.3 g kg-1 
and Merlin 303.9 g kg-1). This level of nitrogen fertilisation also resulted  
in the highest content of crude fat in the soybeans, which was 202.3 g kg-1  
in the Amandine and 217.2 g kg-1 in the Merlin soybeans.

The genetic factor was shown to affect the composition of fatty acids  
in soybeans. The cv. Amandine soybeans had the smallest share of monoun-
saturated fatty acids and the largest share of polyunsaturated fatty acids. 
The level of nitrogen fertilisation did not differentiate the soybeans in terms 
of fatty acid composition. 

Taking into account the yield of soybeans and its chemical composition, 
the use of nitrogen fertilisation in the amount of 60 kg N ha-1, applied in two 
doses, the first one before sowing and the second one in the phase of pod and 
seed development, can be recommended.
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