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Abstract       Plant food (nutrients) is represented by chemical elements 
absorbed as anions and cations or their combinations. Nutrient elements, 
together with water, air, light and warmth contribute to the quantity and quality 
of the yield (1, 8). 

Crop production causes a decrease of nutrients in the soil, which 
asks for a replacement of the elements used by the plants. To do so, we need 
to map agrochemically supplying precise data regarding the amounts of 
nutrients in the soil; depending on stipulated yields and on soil potential, we 
should also apply the necessary fertilisers.  

Fertilisers applied on two-row barley had a real, strong, statistically 
ensured effect on yield in 2014 on the background of homogeneous cropping 
conditions within the trial setting. 

The highest yield variability (7.62%) was in the plots treated only with 
nitrogen (N60P0K0), while in the plots treated only with potassium (N0 P0 K60), 
yields were even. The highest two-row barley yields (70.32 q/ha and 72.44 
q/ha) were in the variants N90P60 K0 and N90 P90 K60, respectively. 
Nitrogen fertilisation has a distinctly significantly outstanding contribution 
(81.41%) followed by phosphorus fertilisation (12.96%) and by potassium 
fertilisation (5.63%). 
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Protein content is influenced by both 

vegetation factors and climate features, varying in 

winter two-row barley between 9.08-18.32 in taw 

protein and 55.95-63.17 in starch. Protein content is 

influenced by soil fertility and by the nitrogen 

fertilisation amount applied (2).  

Two-row barley is affected by improperly 

worked soil because of its weak penetration strength. 

The poor quality of the germination bed causes uneven 

sprouting. Soil works should, therefore, aim at 

developing a food and water reserve in the soil to allow 

plant grow under normal conditions (5, 7). 

Two-row barley for breweries thrives when it 

follows such crops as pea, winter and spring vetch, 

bean, sunflower, clover, and alfalfa (3, 4). 

The yielding potential of two-row barley cultivars 

materialises only under optimum soil fertility. In 

establishing a fertilisation plan, we need to take into 

account that large accumulation in the grains (barley – 

two-row barley) occurs within short time intervals. 

Thus, 83% of nitrogen, 84% of phosphorus and 87% of 

potassium are consumed in the straw formation phase 

(April-May) (9). 
 
 

 

 

Material and Method 

 
The trial was a monofactorial one with 12 trial 

variants and four replicates each, i.e. a total of 48 trial 

plots (6). 

The trial variants were: – N0P0K60, V4 – 

N60P0K0, V5 – N60P60K60,V6 – N60P0K60, V7 – N0P60K60, 

V8 – N60P60K60, V9 – N90P60K60, V10 – N90P0K60, V11 – 

N90P60K0, V1 2- N90P90K60 . 

The two-row barley cultivar used was 

SALAMANDRE, of French origin. 

The trial was set on a typical chernozem, 

poorly gleyed, poorly semicarbonatic, medium clayish 

clay/medium clayish clay, on medium fine carbonatic 

loessoid deposits of the Ap-Amk-Ack-Cca-Cgo type. 

Measurement data were processed 

statistically, determining the mean, the standard mean 

deviation and the variability coefficient:  
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To determine the significance of the 

differences between studied soil works and sowing 

times, data processing was done through the variance 

analysis and the t test for bifactorial trials of the 3 x 2 

type (Ciulca, 2006). 

The significance of differences were marked 

by both symbols (*; **;***; 
0
; 

00
; 

000
) and letters (a, b, 

c, for vertical comparisons; x, y, z, for horizontal 

comparisons); differences between variants marked by 

different letters were considered significant. 

 

Results and Discussions 

 
According to variance analysis presented in Table 1 

below, fertiliser treatments had a real, strong 

statistically ensured effect on two-row barley yield in 

2014 on the background of homogeneity of cropping 

conditions in the trial setting. 

 

Table 1 

Variance analysis of the effect of fertilisation on winter two-row barley (2014) 

Variation source SP GL S
2
 F Test 

Total 3520.45 47     

Replicates 152.64 3 50.88 1.30 

Treatments 2079.79 11 189.07 4.84** 

Error 1288.02 33 39.03   

 

Yields were left-asymmetric: in 42% of 

treatments, they reached 65-72 q/ha, while with the 

first three treatments, yields reached 50-57 q/ha, and 

with four treatments, 0-65 q/ha (Table 2). The highest 

yield variability (7.62%) was in the plots treated only 

with nitrogen (N60P0K0), while in the plots treated only 

with potassium (N0 P0 K60), the yields were even.

 

Table 2 

Effect of fertilisation on yield in winter two-row barley (2014) 
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N0 P0 K0 50.84+0.70 f 5.50 100.00 Control 80.37 -12.42
000 

N0 P60 K0 57.25+0.53 e 3.69 112.61 6.41*** 90.50 -6.01
000 

N0 P0 K60 57.58+0.25 e 1.77 113.26 6.74*** 91.02 -5.68
000 

N60 P0 K0 60.78+1.16 d 7.62 119.56 9.94*** 96.08 -2.48
0 

N60 P60 K0 63.16+0.42 cd 2.65 124.24 12.32*** 99.84 -0.10 

N60 P0 K60 61.85+0.40 cd 2.57 121.66 11.01*** 97.77 -1.41 

N0 P60 K60 60.80+0.49 d 3.23 119.60 9.96*** 96.11 -2.46
 

N60 P60 K60 66.24+0.39 b 2.38 130.30 15.40*** 104.71 2.98* 

N90 P60 K60 70.26+0.72 a 4.09 138.21 19.42*** 111.07 7.00*** 

N90 P0 K60 67.55+0.35 b 2.05 132.87 16.71*** 106.78 4.29*** 

N90P60 K0 70.32+1.04 a 5.94 138.32 19.48*** 111.16 7.06*** 

N90 P90 K60 72.44+0.48 a 2.63 142.49 21.60*** 114.51 9.18*** 

Trial mean 63.26+0.90 c 9.91 124.43 12.42*** 100.00 Control 

DL1% = 2.47 q/ha, DL1%= 3.31 q/ha, DL0.1% = 4.37 q/ha 

 

Compared to the control variant, the 

fertilisation with macroelements had a significant 

effect on two-row barley that year determining very 

significant increases in yield between 12.61 in the 

variant N0P60K0 and 42.49% in the variant N90P90K60. 

These increases in yield were progressive and 

somehow proportional to the amount of active 

substance applied. Unilateral nitrogen fertilisation had 

a significantly higher effect on yield compared to 

unilateral phosphorus and potassium fertilisation. 

Compared to the trial mean of the 4 of the 12 

treatments (those in which the amount of active 

substance applied was above 150 kg/ha) caused a 

higher effectiveness materialised in increases in yield 

ranging between 2.98 q/ha in the variant N60P60K60 and 

9.18 q/ha in the variant N90P90K60. In the case of the 
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unilateral treatments with nitrogen, phosphorus and 

potassium, the yields were significantly inferior to the 

trial mean with 2.5-6 q/ha. 

Taking into account multiple comparisons 

between treatments from the perspective of the 

corresponding yields, treatments with N90P90K60, 

N90P60K0, and N90P60K60 caused significant increases in 

yield of over 3.08 q/ha compared to the first seven 

treatments.  

Analysis of multiple regression variance 

regarding the influence of the thee macroelements on 

two-row barley yield in 2014 (Table 3) shows that 

95.08% of yield variability is due to the influence of 

the three elements. Among them, nitrogen fertilisation 

has a predominant distinctly significant contribution 

(81.41%) to the yield, followed by phosphorus 

fertilisation (12.96%), while potassium fertilisation had 

a lower, but statistically ensured influence (5.63%) on 

yield.

Table 3 

Analysis of multiple regression variance between winter two-row barley  

and nitrogen, phosphorus and potassium fertiliser rates (2014) 

Source of variability SP GL S
2 

F Test 

Regression 428.03 3 142.68 F=59.44** 

Rate of N (x1) 348.48 (81.41%) 1 348.48 F=145.17** 

Rate of P (x2) 55.48 (12.96%) 1 55.48 F=23.11** 

Rate of K (x3) 24.07 (5.63) 1 24.07 F=10.03** 

Other sources 19.20 8 2.40  

Total 447.24 11   

y = 52.87+0.12x1+0.07 x2+0.05 x3; R
2
 = 0.9508; R

2
a = 0.9409; R = 0.9751 

SDE = 1.55 q/ha; DW = 1.73 

 

The regression model adopted for the analysis 

between yield and different macroelements are very 

statistically ensured: it evaluates yield with an error of 

+155 kg/ha, taking into account that, with no 

fertilisation, yield reaches about 52,876 kg/ha. The 

number of observations was adequate to this study if 

we take into account the fact that the values of the two 

determination coefficients are very close. Given that 

the Durbin-Watson is higher than 1.4, possible errors 

are not self-correlated, and the order of the 

macroelements in the regression equation does not 

influence the estimated value of the yield.  

According to the data in Figure 1, there is 

significant correlation between nitrogen rates and 

yields in 2014 given that nitrogen fertilisation 

influences yield with about 80%. As such, yield 

increases proportionally with the nitrogen applied with 

an increase rate of 10.65 kg grains/kg of nitrogen 

(active substance) to 60 kg grains/kg of nitrogen 

(active substance); later, applying higher rates allowed 

increases in yield of 11.89 kg grains/kg of nitrogen 

(active substance). 
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Fig. 1. Regression between yield and nitrogen rate in winter two-row barley (2014) 

 

Based on the information in Figure 2, there is 

a linear relation between phosphorus rate and yield in 

two-row barley. Unilateral treatments with phosphorus 

determined increases in yield of 6.37 kg grains/kg of 

phosphorus (active substance) to 60 kg grains/kg of 

phosphorus (active substance) and a higher yield of 

14.83 kg grains/kg of phosphorus (active substance) 

when applying 60-90 kg/ha. 
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Fig. 2. Regression between yield and phosphorus rate in winter two-row barley (2014) 

 
Conclusions 

 
Research allows us to draw the following 

conclusions: 

1. Fertilising two-row barley had a real, strong 

statistically ensured effect on yield in 2014 on the 

background of homogeneous cropping conditions in 

the trial setting. 

2. The highest yields in two-row barley (70.32 

q/ha and 72.44 q/ha) were in the variants treated with 

N90P60 K0 and N90 P90 K60, respectively. 

3. Of the three elements, nitrogen fertilisation 

had a distinctly significant predominant contribution 

(81.41%) to the yield, followed by phosphorus 

fertilisation (12.96%), while potassium fertilisation had 

a lower influence (5.63%) though statistically ensured 

on yield.  

4. Nitrogen fertilisation influenced yield with 

about 80%. As such, yield increases proportionally 

with the nitrogen rate: 10.65 kg grains/kg of nitrogen 

(active substance) to 60 kg grains/kg of nitrogen 

(active substance). Further application of higher caused 

increases of 11.89 kg grains/kg of nitrogen (active 

substance). 
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