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Abstract 

Soybean is a plant with multiple uses, with great importance in human 

nutrition and animal feed industry. Its beans contain the main essential amino 

acids in larger quantities compared to meat. It is particularly valuable for animal 

feed in the form of flour, cakes, fresh weight (hay, silage). In order to study and 

follow the influence of cultivation technology on soybean production, ARDS Turda 

organized a polyfactorial experience during the period 2012-2014. Research in the three 
experimental years has shown that soybean production is not significantly influenced by 

the soil cultivation system but is heavily influenced by additional fertilization and climatic 

conditions in years with rainfall close to the multiannual or even rainy average, were 

superior compared to the year that was warm and dry. 
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INTRODUCTION 

 

Soybean is a plant with 

multiple uses, with great importance 

in human nutrition, and animal feed 

industry. The beans contain the main 

essential amino acids in larger 

quantities than in the meat. It is a 

particularly valuable for animal feed 

in the form of flour, cakes, fresh 

weight (hay, silage). Soybean meal 

remaining after oil extraction is used 

as a source of feed protein in 

obtaining concentrated base for 

different categories of animals (Ion, 

2010).  

As a result of the positive 

effect on soil fertility by leaving 

large amounts of nitrogen in the soil 

(80-120 kg nitrogen/ha), soybean is a 

good pre-plant for all crop except 

sunflower, rape and other 

leguminous plants (Ion, 2010; 

Cheţan et al., 2013).  

In the world, 104.918105 ha 

have been cultivated in 2012, with 

production of 241.142.198 tons and 

in 2013 the areas cultivated with 

soybeans have increased to 

111.269.782 hectares, on which total 

productions were made higher than 

in 2012, of 276.406.003 tons.  

Areas cultivated in Europe in 

2012 were 3.446.955 ha with a total 

production of 5.518.632 tons, in 

2013 the cultivated area fell to 
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3.176.424 hectares, with a 

production higher than 5.943.207 

tons.  

In Romania, in 2012, the 

areas cultivated with soybeans were 

77.9 thousand hectares with an 

average production of 1339 kg/ha, in 

2013 the cultivated area was 67.4 

thousand ha providing an average 

yield of 2224 kg/ha (according to 

FAO), with a tendency to increase 

production. 
 

MATERIAL AND METHOD  
 

In order to study and follow 

the influence of cultivation 

technology on soybean crop 

productivity, a polyfactorial 

experience was installed on ARDS 

Turda, located in the Transylvanian 

Plain area. The experience was 

undertaken in the period 2012-2014 

on a faeziom vertical soil. The 

biological material consisted of 

soybean variety ONIX. 

The experimental factors 

were: 
Factor A - tillage system 

A1 - classic, plowing 

A2 - conservative, minimum tillage 

Factor B - Fertilization level 

(agrofond) 

B1 - N40P40 kg / ha at the same time 

as sowing 

B2 - N40P40 kg / ha at the same time 

as sowing + N40 kg / ha on 

vegetation. 

Factor C - treatments (applied at 

two important phenological 

moments) 

C1 - Foliar foaming agent + 

Herbicide + Fungicide + Insecticide 

+ Adjuvant 

C2 - Foliar foaming agent + 

Herbicide + Fungicide + Insecticide 

+ Adjuvant 

Factor D - year 

D1- 2012 

D2 - 2013 

D3 - 2014 

  
Table 1 

Treatments applied at soybean 2012-2014 

The 
treatment 
variant 

 

Application moment 

Sprayers ppi At 3-5leaf stage trifoliate Blooming soybean 

Used product 
Dose 

(l;kg/ha) 

Used 

product 

Dose 

(l;kg/ha) 

Used 

product 

Dose 

(l;kg/ha) 

C1 

Sencor (lichid) 
+ Tender + 
Clean UP 

0,35  + 
1,5 + 3 

l/ha 

Pulsar 40 + 

Agil 100EC 

1+ 1,5 
l/ha 

- - 

- - 
Ridomil 
Gold MZ 

68WG 
2,5 kg/ha - - 

- - Agrofeed 2,5 kg/ha - - 

- - Calypso 0,1 l/ha - - 

C2 
Sencor (lichid) 

+ Tender + 
Clean UP 

0,35  + 
1,5 + 3 

l/ha 

Pulsar 40 + 

Agil 100EC 

1+ 1,5 
l/ha 

- - 
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- - 

Ridomil 

Gold MZ 
68WG 

2,5 kg/ha 
Dithane 
M-45 

2,0 kg/ha 

- - Agrofeed 2,5 kg/ha Agrofeed 3 kg/ha 

- - Calypso 0,1 l/ha Fastac 0,1 l/ha 

 

The seeding density was 

made from 65 bg / m2, 100 kg-ta / ha, 

direct sown seed drill Kverneland-

400 at 4 cm deep, 18 cm between 

rows.  

During the vegetation period 

was determined the phytosanitary 

status of the crop, determining the 

degree of attack of pathogens 

according to the following formula: 

Ga% = F x  /100, F% = n x 100/N, 

the intensity ofattack was estimated 

in percent (%). 

Harvesting was performed 

using Wintersteiger combine, 

harvested area is 28 m2/variant.  

The production data obtained 

were statistically processed by 

variance analysis (dispersion 

analysis, ANOVA).

 
RESULTS AND DISCUSSIONS  

 

The first nine months of 

2012, with the exception of very cold 

February and normal March, all the 

other months were hot and during the 

summer of June-August, a 

permanent heat that lasted for 21 

consecutive days, days with 

temperatures above 32° C, 

temperatures at which the plant's 

biological processes stop. The year 

2013 had the first 8 hot months 

(January, February, June, July) and 

warm (April, May, August) and only 

in March the average monthly 

temperature of 3.5oC had values 

close to 4.1oC multiannual average a 

deviation of -0.6oC, which gives this 

month a normal character. In 2014, 4 

months were thermally normal, these 

being in the summer: May, June, July 

and August, the recorded values 

were close to the multiannual 

temperatures for that time (table 2). 

January, February, March, 

November and December are warm 

months for this period, and three 

months of this year April, September 

and October were warm (table 2).

 
Table 2 

The thermal regime ARDS Turda, 2012-2014 

Year/ 

month 

Temperature – month averrage  (oC) Average 

annual I II III IV V VI VII VIII IX X XI XII 

2012 -2.3 -6.1 4.7 11.8 16.2 21.0 24.0 22.3 19.1 11.4 5.2 -2.6 10.4 

2013 -2.4 2.0 3.5 12.3 16.8 19.4 20.9 22.1 13.8 11.2 7.1 -1.7 10.4 

2014 0.5 3.8 8.8 11.4 15.1 18.5 20.4 19.9 16.6 10.8 5.7 1.3 11.1 

Averrage  

10 years 
-2.1 -0.4 5.2 12.2 17.3 20.8 23.0 22.5 17.4 11.0 4.8 -0.8 9.8 

Averrage  

57 years 
-3.5 -0.9 4.1 9.9 14.8 17.8 19.7 19.3 15.0 9.6 3.8 -1.5 9.0 
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The drought characteristic for 

the year 2011 continued in 2012. 

Except for the snowfall in February 

and the rain in April-May (2012), all 

the other months were very dry. The 

rainfall in April and May restored to 

a certain extent the reserve of soil 

water, which helped plants to 

produce good yields. The 2012 year 

had 6 months in the rainy area 

(January, February, April, May, 

October, December) and 6 months in 

the drought area (March, June, July, 

August, September, November) 

(table 3). 

The rainfall recorded in 2013 

maintained a rainfall regime close to 

the multiannual values. Intense rains 

were recorded only after 25.08 with 

a value of 35.6 mm, but had little 

influence on crop development and 

implicitly on the productive potential 

of soybean culture. The 2014 

precipitation with an annual sum of 

741.5 mm was large, especially 

during the summer even though the 

number of days with rain was lower. 

The rainy months of the year are 

January, April, July, October and 

December (table 3). 

 
Table 3 

The rainfall regime ARDS Turda, 2012-2014 

Year/ 

month 

Rainfall - monthly amount (mm) Annual 

amount I II III IV V VI VII VIII IX X XI XII 

2012 26.2 30.7 5.3 78.4 89.2 67.4 52.4 28.0 30.2 42.0 9.6 45.0 504.4 

2013 19.8 10.3 57.9 53.3 79.3 86.2 37.6 44.0 57.8 67.8 5.9 3.3 523.2 

2014 51.6 15.5 23.1 72.0 66.2 48.4 144.4 83.8 48.4 67.4 34.2 86.6 741.5 

Averrage 

 10 years 
26.0 21.3 30.6 55.3 78.9 111.7 94.2 76.8 49.1 49.1 21.6 29.0 598.2 

Averrage  

57 years 
21.4 18.8 23.4 45.4 68.3 84.2 75.6 55.2 40.4 32.8 28.0 26.8 520.4 

 

In soybean culture, under the 

conditions ARDS Turda, there is a 

yearly burn bacterial caused by 

Pseudomonas glycinae (figure 1). 

Due to the fact that this 

disease occurs in culture, although 

one or two treatments with 

fungicides are performed, and in the 

favorable years it produces 

significant damage, it is noted the 

degree of attack of this pathogen in 

all the variants studied. 

 
Fig. 1. Burn bacterial – Pseudomonas glycinea 
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As shown in Figure 2, due to 

weather conditions in 2012, the 

degree of burning bacterial attack 

was the lowest compared to the other 

years studied, 2012 was a dry year. 

Amid the climate of the years 2013 

and 2014, when conservative tillage 

system, the solution to which was 

applied a single treatment, recorded 

the highest attack bacterial burning 

(1.10% and 2.05%).  

Although the products 

applied on vegetation are 

recommended in the control of 

mycoses, one can notice a positive 

influence of the number of 

treatments on vegetation in case of 

bacterial burn, in the variants where 

two vegetation treatments were 

applied the degree of bacterial burn 

attack was the smallest, in both 

variants of tillage system. 

 
Fig. 2. The attack degree of bacterial burn, 2012-2014 

 

In terms of culture system, soybean has no preferences, the differences in 

production between the two systems are not significant (table 4).  

 
Table 4 

The influence of the tillage system on the yield of soybean, 2012-2014 

Tillage system Yield (kg/ha) 

clasic 2671 Mt 

minimum tillage 2709 
DL (p 5%) 104                               DL (p 1%) 240                        DL (p 0,1%) 764 

 

As can be seen from Table 5, a very 

significant influence in obtaining 

higher productive quantities is 

fertilization. The production spores 

obtained in the case of two 

fertilization technologies are very 

significant compared to those with 

one fertilization. 
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Table 5 

The influence of the fertilization on the yield of soybean 

2012-2014 

Fertilization level Yield (kg/ha) 

N40P40 kg/ha 2358 Mt 

N40P40 kg/ha + N40 kg/ha 3023*** 
DL (p 5%) 53                              DL (p 1%) 87                                              DL (p 0,1%) 163 

The number of treatments on 

vegetation on production does not 

provide significant production 

increases. Although two plant 

treatments with fungicides on 

vegetation are larger, production 

increases are not statistically 

assured. In order to achieve good 

soybean productions, it is not 

obligatory to apply two 

phytosanitary treatments, but only in 

situations where it requires it. 

 
Table 6 

The influence of the treatments on the yield of soybean 
2012-2014 

Treatments Yield (kg/ha) 

1 treatment 2678 Mt 

2 treatments 2703 
DL (p 5%) 94                                DL (p 1%) 137                                         DL (p 0,1%) 206 

 

As in the case of many crop 

plants and in the case of soybean, an 

important role in the production of 

productions has environmental facts 

(climatic conditions), decisive 

factors in obtaining high yields. 

From the analysis of the data 

presented in Table 7, it can be seen 

that 2014 was more favorable for 

soybean cultivation when the 

average production of the Onix 

variety in the two systems and 

applied technologies was 3097 

kg/ha. 
 

Table 7 

 

The influence of the year on the yield of soybean 
 2012-2014 

Year Yield (kg/ha) 

2012 2223Mt 

2013 2750*** 

2014 3097*** 
DL (p 5%) 47                                  DL (p 1%) 64                DL (p 0,1%) 84 
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CONCLUSIONS 

 

From the study of the 

behavior of soybean cultivated in 

different systems of soil cultivation, 

in the situation of differentiated 

fertilization and complex treatments 

for the maintenance of the crop, 

under the conditions of three years of 

experimentation, the following can 

be synthesized: 

1. Bacterial burn, had a 

higher degree of attack in the 

minimal system of cultivation, both 

in the single-treatment version and in 

the two-treatment variant, in two 

experimental years, except for 2012, 

a dry year 

2. The soybean production is 

not significantly influenced by the 

soil cultivation system, the 

production differences between the 

two systems are insignificant, the 

average production recorded in the 

classical system in the three 

experimental years is 2671 kg / ha 

and 2709 kg / ha in the The 

conservative system. 

3. Additional soybean 

fertilization has a very positive effect 

on production, a value of 3023 kg / 

ha compared to the one-fertilizer 

variant with a production value of 

2358 kg / ha. 

4. Soybean production is very 

positively influenced by climatic 

conditions, in the years 2013 and 

2014, years with rainfall close to the 

multiannual or even more rainy 

average, the yields were superior to 

2012, which was a warm and dry 

year. 
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