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Abstract  

Soybean is an important crop worldwide and in Transylvania, Romania meets 

the proper conditions for achieving higher yields. On ARDS Turda there is a long 

tradition in cultivating and studying the most efficient soybean hybrids. An 

experimental field aimed to follow the response of Felix hybrid (created on ARDS 

Turda) to phosphorus fertilizer was installed in the spring of 2013. Experimental plots 

were fertilized in 3 different doses, namely P1 (control variant, unfertilized), P2 

(fertilized with 50 kg/ha P2O5) and P3 (fertilized with 100 kg/ha P2O5). The results 

obtained in 2013 showed positive relationships between the number of nodules at the 

beginning and at the end of flowering and phosphorus fertilizer. A significant influence 

was observed also when considering soybean productivity until 50 kg/ha P2O5, 

increasing the dose of phosphorus upper this value is not justified since gave a 

decrease in beans number. 
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INTRODUCTION  

Soybean is an important 

crop worldwide and in 

Transylvania, Romania meets the 

proper conditions for achieving 

higher yields. On ARDS Turda 

there is a long tradition in 

cultivating and studying the most 

efficient soybean hybrids.  

When essential nutrients 

are deficient yields will be reduced, 

therefore a profitable fertilizer 

program must be developed to 

maximize yields. Phosphorus (P) 

enhances the photosynthesis rate, 

enzymatic activity, energy transfer, 

root development, uptake and 

transfer of other nutrients, 

nodulation and nitrogen (N)-fixation 

by symbiotic bacteria, water use 

efficiency, reproductive growth and 

maturation, seed number, seed size, 

and seed germination (KHALIQ and 

ABASSI, 2015).

  
MATERIAL AND METHOD 

An experimental field 

aimed to follow the response of 

Felix hybrid (created on ARDS 

Turda) to phosphorus fertilizer was 
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installed in the spring of 2013. 

Experimental plots were fertilized in 

3 different doses, namely P1 

(control variant, unfertilized), P2 

(fertilized with 50 kg/ha P2O5) and 

P3 (fertilized with 100 kg/ha P2O5). 

The climatic regime 

registered in Turda in the 

experimental year 2013 is 

characterized by an annual medium 

temperature of 10.40C and annual 

precipitations of 523.2 mm (figure 

1). As we can observe the 

vegetation period is characterized 

by high amounts of rainfalls and 

medium temperatures. 

 

Fig. 1. Climatic conditions specific to ARDS Turda (2013) 

 

The soil type from the 

experimental area is phaeozem 

argilo iluvial vertic, characterized 

by medium humus content of 3,5 % 

and over 4,5 mg P2O5 /100g soil 

mobile phosphorus.  

 
RESULTS AND DISCUSSIONS 

The results obtained show 

a significant influence of 

phosphorus fertilizer on the number 

of nodules before flowering 

(r2=0,998; figure 2), between 72 

nodules (P1, control variant, 

unfertilized) and 85 nodules (P3, 

fertilized with 100 kg/ha P2O5). 

Similar aspects were reported also 

by others researchers who specified 

that soybean has increased demands 

in which concerns phosphorus 

nutrition (NYAMANGARA et al., 

2009), nutrient with high 

contribution on nitrogen symbiotic 

fixation and therefore in nodules 

formation (O’HARA and GLENN, 

1994).
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Fig. 2. The influence of mineral fertilizer on nodules number at the beginning of 

flowering period  
  

 A positive correlation 

between phosphorus fertilization 

and nodules number was obtained 

also when considering the number 

of nodules at the end of flowering 

suggesting that the number of 

nodules is increasing with 

increasing the dose of mineral 

fertilizer (figure 3). Therefore the 

highest number of nodules, namely 

125 nodules was achieved on P3, 

when 100 kg/ha P2O5 were applied. 

We observed that the number of 

nodules from the end of flowering 

was increasingly higher than that 

obtained at the beginning of 

flowering.  

 Similar aspects are 

highlighted also by other researches 

where is underlined the fact that 

usually between the beginning and 

the end of flowering period the 

number of nodules is growing 

(MRKOVAČKI et al., 2008).

 
Fig. 3. The influence of mineral fertilizer on nodules number at the end of flowering 

period  
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Analyzing soybean 

productivity we observed that 

phosphorus fertilization has a 

positive influence on the number of 

beans (table 1). The highest yield 

(1822 kg/ha) was obtained on the 

variant fertilized with 50 kg/ha 

P2O5.  

There was already known 

that exceeded phosphorus produces 

toxicity on soybean, decreases plant 

growth and productivity 

(MRKOVAČKI et al., 2008), aspect 

highlighted also by our researches.  

Increasing the phosphorus 

dose up to 100 kg/ha P2O5 is not 

justified in this case since gave a 

decrease with 245,33 kg/ha 

compared to the variant fertilized 

with 50 kg/ha P2O5. 

 
 Table 1 

The influence of mineral fertilizer on soybean production (kg/ha) 

Experimental 

variant 
Fertilizer dose 

Production Difference 

[kg/ha] 
Signification 

[kg/ha] % 

P1 0 kg/ha P2O5 1494.67 100,0 0,00 Mt. 

P2 50 kg/ha P2O5 1822 121,9 327,33 *** 

P3 100 kg/ha P2O5 1576.33 105,5 81,67 *** 

 
CONCLUSIONS  
 

 The results registered 

showed positive relationships 

between phosphorus doses and the 

number of nodules from the 

beginning and the end of flowering 

period. The highest number of 

nodules, namely 125 nodules was 

achieved on the end of flowering, 

on variant P3, when 100 kg/ha P2O5 

were applied.  

 Regarding soybean 

productivity we observed a 

significant influence of phosphorus 

on beans number, the highest yield 

(1822 kg/ha) being obtained on the 

variant fertilized with 50 kg/ha P2O5 

. 
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