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In our country soybean was introduced in plant culture after 1876 on 

restricted area from Transylvania, and in all areas around the country between 

the years 1930-1933. The first form of use of soybean was in oil extraction and 

due to its nutritional value was introduced in human nutrition, animal feed and 

as raw material for industry. The importance of soybean culture in our country 

was highlighted also through the fact that the second edition of the Danube 

Soybean International Congress was held in Bucharest on November 25, 2013. 

Our study aims to evaluate the influence of organic and mineral fertilization on 

soybean culture. The biological material was represented by two soybean 

varieties: Felix and Onix, created at SCDA Turda, which are found in the 

Official Catalogue of Varieties from 2012. To test the production capacity and 

productivity elements (number of pods / plant, number of grains / plant, MMB) 

and the number of nodules at the beginning and end of flowering period a 

polifactorial experience with three factors in three repetitions was organized. 

Between the two varieties studied there is a genetic variability in terms of 

nodulation so that the number of nodules is higher on Felix variety than on Onix 

variety. 

 

 
INTRODUCTION 

 

most important leguminous plant, 

part of the group of the five 

was introduced in plant culture 

after 1876 on restricted area from 

around the country between the 

years 1930-1933. 

nutritional value and is used in 
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 In our country soybean second factor is particularly high 
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human nutrition, animal feed and 

as raw material for industry.  

Soybean is a legume plant 

which through its great capacity 

to develop symbiotic relationship 

with nitrogen-fixing bacteria is 

considered a very good preceding 

plant for winter cereals, leaving 

to the soil quantities of nitrogen 

between 30 and 120 kg / ha. 

 The importance of 

soybean culture in our country 

arises also from the fact that on 

November 25, 2013 was held in 

Bucharest the second edition of 

the Danube Soybean 

participants discussed the 

strategy for increasing the 

production of traditional soybeen 

(non-GM) and, also, the 

importance of research in order 

to increase productivity and the 

need for support of this culture in 

CAP. 

 The area sown with 

soybeans in Romania in 2013 

was 73 286 ha, decreasing with 

about 6% compared to the year 

2012, when it was cultivated on 

an area of 77.785 ha. 

Special attention was given to 

this culture by Giosan, 1986; 

 

 

The biological material 

was represented by two soybean 

varieties: Felix and Onix, created 

at SCDA Turda, which are found 

in the Official Catalogue of 

Varieties from 2012. 

 To test the production 

capacity and productivity 

elements (number of pods / plant, 

number of grains / plant, MMB) 

and the number of nodules at the 

beginning and end of flowering a 

polifactorial experience with 

three factors in three repetitions 

was organized. 

 Factor I was the mineral 

fertilizer namely phosphorous, 

with 3 graduations P0, P50, P100. 

 Factor II was the organic 

fertilizer (gȕlee), with 4 

graduations, namely: G0, G5, G10, 

G15 tons / ha. 

 The third factor is the genetic 

factor namely two soybean 

varieties FELIX and ONIX. 

 Experience has been 

placed after the subdivided 

parcels method comprising 24 

variants in three repetitions. 

 
RESULTS AND DISCUSSIONS 

 

From Table 1, with the 

analysis of variance on soybean 

production in 2013, results that 

the organic fertilizer (gȕlee) has 

the biggest influence on soybean 

production, followed through its 

importance by phosphorus 

(significantly distinct). 

International Congress, where Goian et al., 2004. 
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Also, the interaction of 

the factors shows that 

phosphorus fertilizers have a 

higher efficiency in the presence 

of nitrogen. 

Sum of squares due to 

error experimental factors 

represent 6.41% of the total sum 

of squared deviations, which 

underlines that the experience 

has been rigorously enforced. 

 
 Table 1 

Analysis of variance on soybean production in 2013, in the polifactorial 

experience with three factors in three repetitions (3x4x2). 

 
Source of 

variance 

Sum of 

squares 

Liberty 

degrees 

Medium 

square 

F sample 

Factor (P) 110373 2 55187 25,19 
xx

 

Gulee (G) 1945801 3 64860 478,28 
xxx

 

Variety (S) 14168 1 14168 2,63 

P x G 192847 6 32141 23,70 
xx

 

P x S 39684 2 19842 3,68 

G x S 43851 3 14617 2,71 

P x G x S 123260 6 20543 3,81 

Other types of 

interactions 

171708 48 - - 

Error P 8763 4 2191 - 

Error G 24410 18 1356 - 

Error S 129444 24 5393 - 

TOTAL 2641695 71 - - 

 

The higher yields were 

obtained on the variants fertilized 

with 15 t/ha gulee (Table 2), 

resulting in yield increases of 

402 kg / ha compared to control 

variant, increase which is highly 

significant from statical point of 

view (***). 

In the year 2013 the 

climatic factors were not 

favorable for soybean crop and 

the drought and high 

temperatures in July, which 

coincided with the critical period 

for this crop (blooming period) 

several flowers aborted being 

affected the number of pods, and 

the number of beans in pods. 
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Table 2 

The influnce of (G) factor organic fertilizer (gulee)  on soybean production in the 

year 2013 

 
Variant 

t/ha gulee 

Production 

kg/ha 

% Difference 

kg/ha 

Significance Classification 

G0 1588.61 100.0 189 Mt. d 

G5  1777.67 111.9 388 *** c 

G10  1976.44 124.4 402 *** b 

G15 1990.28 125.3  *** a 

   Dl (P5%)                    25.78                            25.78 

    DL(p1%)    35.35               27.08 

    DL(0,1%)    48.12               27.86 

 

Felix variety was among 

the most productive varieties 

tested in 2013, who had an 

increase of 28 kg / ha compared 

to Onix. 

Regarding the possibility 

of soybean nodulation there is a 

genetic variation observed in the 

results obtained, so that Felix 

variety form more nodulation 

than Onix. If on Felix variety the 

number of nodulation before 

flowering averaged 90.5 on all 

experimental variants, on Onix 

variety the number was 80.7. 

Din cercetările noastre 

rezultă cu numărul de nodozități 

prezintă importanță asupra 

producției la soia. Numărul 

nodulațiilor s-a reflectat şi în 

nivelul producțiilor celor două 

soiuri studiate, fiind  mai mare la 

Felix decât la Onix. Dintre 

factorii cercetați cea mai mare 

influență asupra numărului de 

nodozități la începutul 

înfloritului o are factorul soi 

după care urmează îngrășământul 

organic și apoi îngrășământul cu 

fosfor ( tabelul 3 ). 

From our research we 

observed that nodule number has 

a great importance on soybean 

production. Nodulation number 

was reflected in the yields of the 

two varieties studied, being 

higher on Felix than on Onix 

variety. Among the factors 

investigated the influence of the 

number of nodules at early 

flowering is expressed by the 

factor variety, followed by 

organic fertilizer and then by 

phosphorus fertilizer (Table 3).
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Table 3 

Variance analisys regarding nodules number on soybean before flowering period 

on polifactorial experience with three factors (3x4x2). 
 

Source of 

variance 

Sum of 

squares 

Liberty 

degrees 

Medium 

square 

F sample 

Factor (P) 1992 2 996 24.814** 

Gulee (G) 5166 3 1722 49.471** 

Variety (S) 1721 1 1721 73.057*** 

P x S 225 2 113 4.780* 

Other types of 

interactions 

2109 63 - - 

Error P 161 4 40.14 - 

Error G 627 18 34.81 - 

Error S 565 24 23.55 - 

TOTAL 11213 71 - - 

 

On Felix variety the 

nodule number before flowering 

period was 90.50, being 12.11% 

higher than on Onix variety 

(Table 4). 

 

 
 Table 4 

The influence of factor variety on soybean nodulation before flowering period 

  
Variant Nodules 

number 

% Difference  

 

Significance 

Felix 90.50 112.11 9.78 *** 

Onix 80.72 100.00 - - 

 DL(0,1%)                                                 4.29 

 

Organic fertilizer (gulee) 

significantly influence the 

formation of nodules on 

soybeans before blooming 

period, its number being incresed 

from 72.61 on the varinat 

unfertilized to 95 on the variant 

fertilized with 15 t / ha gulee 

(Table 5). 

  

 DL(p1%)                                                                 3.20 

 Dl (P5%)                                                                2.36  
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Variant 

( t/ha ) gulee 

Nodules 

number 

% Difference  

 

Significance 

G0 72.61 100.0 0.00 - 

G5 84.00 115.7 11.39 *** 

G10 90.83 125.1 18.22 *** 

G15 95.00 130.8 22.39 *** 

                       Dl (P5%)                                                                              4.13    

  DL(p1%)                                                             5.66  

  DL(0,1%)                                                             7.71 

 

Phosphorus fertilizers 

stimulates the formation of 

nodules, their number being 

increased with 15.8% at the dose 

of 100 kg / ha phosphorus, etc. 

(Table 6). 

 

 
Table 6 

The influence of mineral fertilizer (phosphorus) on soybean nodulation 

before blooming period 

 
Variant 

kg/ha 

phosphorus,  

etc. 

Nodules 

number 

% Difference Significance 

P0 79.96 100.0 +0.00 - 

P50 84.25 105.4 +4.29 - 

P100 92.63 115.8 +12.67 ** 

                           Dl (P5%)                                                  5.08   

                           DL(p1%)                                                                        8.41  

 

  

Table 5 

The influence of organic fertilizer (gulee) on soybean nodulation before 

blooming period 

DL(0,1%)                                                 15.75 
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The number of nodules 

increases from the beginning to 

the end of its flowering period, 

but not very significantly fron 

statistical point of view. Analysis 

of variance (Table 7) show that 

the factor variety has the highest 

infleuence on soybean nodule 

number at the end of flowering 

period and that from genetical 

point of view there are 

differences among the varieties 

Felix and Onix. 

 
 Table 7 

Variance analisys regarding soybean nodules number at the end of flowering 

period in polifactorial experience with three experimental factors (3x4x2). 

 
Source of 

variance 

Sum of 

squares 

Liberty 

degrees 

Medium 

square 

F sample 

Factor (P) 433 2 216 9.136 

Gulee (G) 7410 3 2470 68.026 

Variety (S) 18528 1 18528 1435.980 

P x S 1600 6 267 7.342 

Other types of 

interactions 

4364 59 - - 

Error P 95 4 23.68 - 

Error G 654 18 36.31 - 

Error S 310 24 12.90 - 

TOTAL 32335 71 - - 

 

 

Felix variety nodule number at 

the end of flowering period was 

131.78, with an average of 

32.18% compared to Onix 

variety (Table 8). 

 

Table 8 

The influence of the factor variety on soybean nodulation at the end of flowering 

period 

 
Variant Nodules 

number 

% Difference Significance 

Felix 131.78 132.18 32.09 *** 

Onix 99.69 99.69 - - 

 

                            DL(p1%)                                                              2.37

 DL(0,1%)                                                 3.17 

                        Dl  (P5%)                                                 1.74 
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Fertilizer application positively 

influenced soybean nodulation, 

nodules number at the end of 

flowering period increased from 

101.56 to 126.50 (Table 9).

 
 Table 9 

The influence of organic fertilizer (gulee) on soybean nodulation at the end of 

flowering period 

 
Variant Nodules 

number 

% Difference Significance 

G0 101.56 100.0 0.00 - 

G5 110.78 109.1 9.22 *** 

G10 124.11 122.2 22.56 *** 

G15 126.50 124.6 24.95 *** 

                      Dl (P5%)                                                                4.22  

 

Phosphorus fertilizer has 

less influence on nodule number 

at the end of flowering period, 

nodule number being  largest 

with six on the variant fertilized 

with 50 kg phosphorus / ha 

compared to the varinat where no 

phosphorus fertilizer was applied 

(Table 10). 

 

The influence of mineral fertilizer (phosphorus) on soybean nodules at the end of 

flowering period 

  
Variant 

kg/ha 

phosphorus,  

etc. 

Nodules 

number 

% Difference Significance 

P0 112.67 100.0 +0.00 - 

P50 118.67 105.3 +6.00 * 

P100 115.88 102.8 +3.21 - 

                          DL(p1%)                                                                   6.46  

                          DL(0,1%)                                                                 12.10 

 Table 10 

 DL(p1%)                                                                  5.78  

 DL(0,1%)                                                                  7.87 

                      Dl (P5%)                                                                    3.91 
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Between nodule number 

and soybean production capacity 

there is a positive correlation (see 

Figure 1), and very significantly 

at the beginning of flowering 

period (r = 0.614 ***), and 

distinct sifnificant at late 

flowering period (r = 0.461 **). 

 

 
Figure 1. Relationship between production and the number of nodules at 

the beginning and the end of flowering soybean period 

 

 

 

 

Soybean is considered the 

most important leguminous plant 

being cultivated on an area of 73 

286 ha in the year 2013. 

From the three factors 

studied, the greatest influence on 

soybean production has the 

organic fertilizer (gȕlee), 

followed by phosphorus (distinct 

significantly) and the interaction 

between them.  

Between the two varieties 

studied there is a genetic 

variability in terms of nodulation 

so that the number of nodules is 

higher on Felix than Onix. 

The number of nodules 

increases from the beginning to 

the end of its flowering period, 

but not significantly from 

statistical point of view. 
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