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ABSTRACT 
The research was established in one growing season (2018), in 4 repeats, on 10 square meter random layout 
plots in the research farm of the Department of Field Crops Research of National Agricultural Research and 
Innovation Centre, in Szeged-Öthalom. 
In our investigation we used two different seeding rates (40 and 60 seeds m-2) on two soybean varieties 
(Pannónia kincse, Bahia). This study was carried out in inoculated field soil and non-inoculated field soil. We 
determined the yield and evaluated our results with ANOVA according to the different seeding density and 
varieties.  
From the results of our one-year survey, we could determine that Bahia had a higher yield than Pannonia 
kincse, which could be proved at 5% level of significance. Based on this data, we can see that the 60 seeds m-

2 plots produced higher yields than the lower seed density (40 seeds m-2) plots. The results show that soybean 
yields increased as a result of soil inoculation. 
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INTRODUCTION 
 
The main goals of crop production experiments are the practical adaptability and the 
development of profitability. The environmental and landscape protection, but also 
climatic changes are becoming more and more important, so beside cultivation purposes, 
particularly the conditions of production site should be taken into consideration by the 
farmers. In order to maintain sustainability, genotypes with constant yield production and 
adaptability, as well as high quality parameters are needed. 
There are adequate soil conditions in Hungary. Almost 50% of the area of Hungary is 
arable land, which is unique in Europe regarding its size and quality. The most important 
natural resource of the country is the ability of agricultural production. 
Soybean is one of the most important pulses in Hungary. Although the growing area of 
soybean is increasing in Hungary, unfortunately our country still needs to import it. 
Therefore, any research that supports the production of soybean in Hungary can be cause 
economic benefits. VARGA (1996) determined that ordinary cultivation factors (crop 
rotation, nutrition, cultivation etc.) had barely changed the yield of soybean, except for the 
inoculation, which gives yield increase in 15-20% as a result. By KURNIK (1970), 
inoculation of soybean influenced not only the quantity, but also the quality of yield. 
According to EGLI (1988), the mechanisms responsible for the observed responses to 
changing plant density are not well understood. Sowing density and row spacing have a 
major influence on soybean yields and yield components (COX AND CHERNEY, 2010; LIU 

ET AL., 2010). Several authors ascribe great importance to the relationship of plant density 
and variety selection (COOPER, 1989; BOARD AND HARVILLE, 1994; BALL ET AL., 2000). 
Inoculating soybean with bacteria and mycorrhiza fungi also contributes to nutrient uptake 
and utilization (YOUNG ET AL., 1986; KOUTROUBAS ET AL., 1989; FATIMA ET AL., 2007).  
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The aim of our study was to determine the effect of seed density and soil inoculants on the 
yield of two soybean varieties. 

 
 

MATERIAL AND METHOD 
 

The research was established in one growing season (2018), in 4 repeats, on 10 square 
meter random layout plots in the research farm of the Department of Field Crops Research 
of National Agricultural Research and Innovation Centre, in Szeged-Öthalom.  
In our investigation, we used two different seeding rates (40 and 60 seeds m-2) in two 
soybean varieties (Pannónia kincse, Bahia). This study was carried out in inoculated field 
soil and non-inoculated field soil. Soil inoculation prepared with a composition containing 
bacteria and mycorrhiza fungi. We determined the yield and evaluated our results with 
ANOVA according to the different seeding density and varieties. Figure 1 shows the 
distribution of precipitation in the vegetative period of soybean in 2018. 
 

 
Figure 1. The distribution of precipitation in the vegetative period of soybean 

 
 

RESULTS 
 

 
Figure 2. Effect of varieties on the yield of soybean 

 
In our experiment, the yield of Bahia soybean variety was more than 15% higher than the 
yield of Pannonia kincse (Figure 2). 
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Figure 3. Effect of seed density (seeds m-2) on the yield of soybean 

 
In terms of sowing density, the higher seed density parcels had almost 9% higher yield 
than the smaller seed density parcels (Figure 3).  

 

 
Figure 4. Effect of soil treatment on the yield of soybean 

 
Soil inoculation increased soybean yield by almost 5% - in the average variety and seed 
density (Figure 4). 
In the case of the non-inoculated plots, the average seed number of the yield of Bahia 
soybean variety was 14% higher than the yield of Pannonia kincse, it has significant 
difference (Table 1). In the average of varieties, the 60 seeds m-2 plots yield were 9% 
higher than 40 seeds m-2 plots, but we couldn't prove this statistically.  
In the inoculated plots, by examining the average seed number, it can be determined that 
the yield of Bahia soybean variety was 17% higher than the yield of Pannonia kincse, it has 
significant difference. In the average of varieties, the yield of the 60 seeds m-2 plots was 
8% higher than in the 40 seeds m-2 plots, and we were able to prove this statistically.  
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Table 1. Effect of variety and seed number on yield of soybean,  
in inoculated and non-inoculated soil 

Inoculation 
Seed number 
(Seeds m-2) 

Pannónia kincse Bahia Average LSD5% 

Non-inoculated 

40 2.77 3.29 3.03 
0.29 

60 3.14 3.47 3.30 

Average 2.95 3.38 
0.29 

LSD5% 0.29 

Inoculated 

40 2.95 3.47 3.21 
0.24 

60 3.23 3.73 3.48 

Average 3.09 3.60 0.24 
LSD5% 0.24 

 
Table 2. Effect of variety and inoculant on the yield of soybean, at different seed 

densities 

Seed number 
(Seeds m-2) 

Inoculation Pannónia kincse Bahia Average LSD5% 

40 

Non-inoculated 2.77 3.29 3.03 
0.17 

Inoculated 2.95 3.47 3.21 

Average 2.86 3.38 
0.17 

LSD5% 0.17 

60 

Non-inoculated 3.14 3.47 3.30 
0.24 

Inoculated 3.23 3.73 3.48 

Average 3.18 3.60 
0.34 

LSD5% 0.34 

 
On the 40 seeds m-2 parcels, it can be determined that the yield of Bahia soybean variety 
was 18% higher than the yield of Pannonia kincse, it has significant difference (Table 2). 
In the case of the average of varieties, the yield of the the inoculated plots was 6% higher 
than that of the non-inoculated plots which is significant difference.  
On the 60 seeds m-2 parcels, by examining the varieties, it can be determined that the yield 
of Bahia soybean variety was 13% higher than the yield of Pannonia kincse, it has 
significant difference. In the average of varieties, the yield of the inoculated plots was 5% 
higher than in the non-inoculated plots, this difference we couldn’t prove statistically.  
 

Table 3. Effect of inoculant and seed density variety on yield of soybean varieties 

Variety 
Seed number 

Non-inoculated Inoculated Average LSD5% 
(Seeds m-2) 

Pannónia kincse  

40 2.77 2.95 2.86 
0.12 

60 3.14 3.23 3.18 

Average 2.95 3.09 
0.34 

LSD5% 0.12 

Bahia 

40 3.29 3.47 3.38 
0.38 

60 3.47 3.73 3.60 

Average 3.38 3.60 
0.53 

LSD5% 0.38 
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In the case of the Pannonia kincse soybean variety, by examining soil treatments on the 
average seed number shows that the yield of the inoculated plots was 5% higher than in the 
non-inoculated plots, which has significant difference (Table 3). On the average soil 
inoculation, the yield of 60 seeds m-2 plots was 11% higher than in the 40 seeds m-2 plots, 
which has significant difference.  
In the case of the Bahia soybean variety, by examining soil treatments of the average seed 
number shows that the yield of the inoculated plots was 7% higher than in the non-
inoculated plots, which we couldn’t prove statistically. On the average soil inoculation, the 
yield of the 60 seeds m-2 plots was 7% higher than in the 40 seeds m-2 plots, which has not 
significant difference.  

 
CONCLUSIONS 

 
From the results of our one-year survey, we could determine that the effect of the different 
seed density, variety, and soil inoculation characteristics shows high level of differences in 
the yield of soybean. According to our results, the treatment of seed density has surplus 
crop up to 7-11%. The 60 seeds m-2 plots produced higher yields than the lower seed 
density (40 seeds m-2) plots. In our study, the right variety choice results surplus yield at a 
level of 13-18%. Bahia has higher yield than the Pannonia kincse, which could be proved 
at 5% level of significance. Our results shows that soil inoculants increase the yield of 
soybean by 5-7% - depending on other treatment. 
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