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Abstract         Research was carried out between 2009 and 2010 and 
focused on the following: impact of sowing density on yield, impact of 
chemical fertiliser rates, interactions between sowing density and fertilisation 
level, impact of climate conditions on the studied factors. 
The trials were bi-factorial of the 3x5 type with 4 replicas. We studied 2 
factors: Factor A – sowing density and Factor B – fertilisation level. Yield in 
the two experimental years was influenced by both sowing density and 
fertilisation level. In 2009, oat production oscillated between 18.33 q/ha (500 
g.g./m

2
) and 22.17 q/ha (400 g.g./m

2
), while in 2010 it yielded between 21.89 

q/ha (500 g.g./m
2
) and 27.00 q/ha (400 g.g./m

2
). The highest yield was when 

fertilised with N90P60K60, i.e. 32.32 q/ha. Analysing the interaction of the two 
factors, we see that in the interaction 400 g.g./m

2
 – N120P60K60 we obtained 

the highest yield, i.e. 35.46 q/ha in the year 2010. 
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Oat is a valuable plant from a qualitative point 

of view and with multiple uses. Despite all this, it is 

cultivated on small areas because of several 

inconvenient. 

Compared to other crops, oat valorises poor 

lands very well, but if we observe cultivation 

technologies it can yield satisfactory yields. 

Present research concerning the cultivation 

technology of spring oat aims at establishing the 

sowing density, the fertilisation level, and the 

herbicides used. 

Establishing sowing density is done taking 

into account several aspects of the crop. Due to the 

high maintenance level of oat, faults concerning 

sowing density can be corrected through self-regulation 

(6, 7). 

Intensive agriculture needs, because of the 

high yield levels, large amounts of nutrients from the 

soil; therefore, chemical and organic fertilisation is 

compulsory (8). 

By ensuring a balance between the main 

nutritive factors we can expect high yields, we can 

prevent disease attack and plant fall, and we can keep 

cultivating a proper land (3, 5). 

Controlling weeds in oat crops should be seen 

as a complex of measures of prevention and direct 

control. Prevention measures are the same in all 

species and they concern rational crop rotation, timely 

soil works and sowing, avoidance of soles infested by 

weeds (1, 9, and 10). 

 

 

 

Material and Method 

 
Organising the trial field started at the 

beginning of the fall of 2008, when the entire area was 

worked. In early spring, we prepared the germination 

bed and we made the sowing.  

The trials were bi-factorial of the 3x5 type 

with 4 replicas. The factors studied were as follows: 

 - Factor A: sowing density, with the 

graduations: 

  a1 – 300 g.g./m
2
; 

  a2 – 400 g.g./m
2
; 

  a3 – 500 g.g./m
2
. 

 - Factor B: chemical fertilisation, with the 

graduations: 

  b1 – N0P0K0;  

b2 – N30P30K30; 

b3 – N60P60K60; 

b4 – N75P60K60;  

b5 – N90P60K60; 

Fertilisation was done with complex fertilisers 

of the type 15:15:15, upon preparation of the 

germination bed, and nitrogen fertilisers were 

administered during vegetation. Harvesting was done 

in each trial variant and results were processed and 

then interpreted statistically (2, 4). 

The oat cultivar used in the two experimental 

years was Mureş. 

 

Experimental Results 
 

From a climate point of view, the two 

experimental years were favourable to spring oat. The 
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amount of precipitations was 624.00 mm in 2009 and 

768.90 mm in 2010, much above the multi-annual 

mean. 

Depending on the sowing density, in 2009 

spring oat yield ranged between 20.13 q/ha for a 

sowing density of 300 g.g./m
2
 and 22.17 g.g./m

2
 for a 

sowing density of 400 g.g./m
2
 (Table 1 and Figure 1).

 

 

Table 1 

Impact of sowing density on yield in spring oat in 2009 

Combination of the 

Factor A 

Value of the factors 

q/ha 

Yield difference between 

two graduations of the 

factor A 

Significance of the 

difference 

a2 – a1 22.17 – 20.13 + 2.04 XXX 

a3 – a1 18.33 – 20.13 - 1.80 00 

a3 –a2 18.33 – 22.17 - 3.84 000 

a1 = 300 g.g./m
2
                                                DL5% = 0.94 q/ha 

a2 = 400 g.g./m
2
                                                DL1% = 1.36 q/ha 

a3 = 500 g.g./m
2
                                                DL0.1% = 2.03 q/ha 

 

 
Figure 1. Impact of sowing density on grain yield in spring oat in 2009 

 

As for the impact of fertilisation level on 

spring oat grains in the conditions of that year, we can 

say that the highest mean yield was in the variant 

fertilised with N90P60K60, i.e. 29.55 q/ha, while the 

lowest yield of 8.02 q/ha was in the control variant. No 

matter the level of fertilisation, the yield increases 

compared to the control variant are very significant 

(Table 2 and Figure 2). 

As a result of the combined action of the two 

trial factors, yield oscillated between 6.45 q/ha (a3b1) 

and 30.98 q/ha (a2b5). Compared to the average of the 

field, the highest yields reached 30.98 q/ha for a sowing 

density of 400 g.g./m
2 

– N90P60K60 and 29.35 g.g./m
2
, 

respectively, for a sowing density of 300 g.g./m
2
 – 

N90P60K60. 

As far as the unilateral effect of the sowing 

density is concerned, grain yield ranged, in the trial 

conditions of the year 2010, between 21.89 q/ha for a 

sowing density of 500 g.g./m
2
 and 27.00 q/ha for a 

sowing density of 400 g.g./m
2
 (Table 4 and Figure 3). 

From the perspective of the fertilisation level, 

in that experimental year we obtained oat yields 

ranging between 9.51 q/ha in the variant fertilised with 

N0P0K0 and 32.32 q/ha in the variant fertilised with 

N120P60K60 (Table 5 and Figure 4). 
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Table 2 

 Impact of fertilization level on yield in spring oat in 2009 

Combination of the 

Factor B 

Value of the factors 

q/ha 

Yield difference between two 

graduations of the factor B 

Significance of the 

difference 

b2 – b1 17.01 – 8.02 + 8.99 XXX 

b3 – b1 20.62 – 8.02 + 12.60 XXX 

b4 – b1 25.84 – 8.02 + 17.82 XXX 

b5 – b1 29.55 – 8.02 + 21.53 XXX 

b3 – b2 20.62 – 17.01 + 3.61 XX 

b4 – b2 25.84 – 17.01 + 8.83 XXX 

b5 – b2 29.55 – 17.01 + 12.54 XXX 

b4 – b3 25.84 – 20.62 + 5.22 XXX 

b5 – b3 29.55 – 2o.62 + 8.93 XXX 

b5 – b4 29.55 – 25.84 +3.71 XX 

b1 – N0P0K0                                                                      DL5% = 2.36 q/ha 

b2 – N30P30K30                                                                  DL1% = 3.18 q/ha 

   b3 – N60P30K30                                                                  DL0.1% = 4.83 q/ha 

          b4 – N75P60K60 

             b5 – N90P60K60 
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Figure 2. Impact of fertilization level on grain yield in spring oat in 2009 

Table 3 

Synthesis of yield results (a+b) in the year 2009 
Variant Absolute yield 

(q/ha) 

Relative yield 

(%) 

Yield difference (q/ha) Significance of the 

difference 

a2b5 30.98 153.29 + 10.77 XXX 

a1b5 29.35 145.23 + 9.14 XX 

a2b4 28.37 140.38 + 8.16 XX 

a3b5 28.31 140.08 + 8.10 XX 

a1b4 24.78 122.61 + 4.57 X 

a3b4 24.38 120.63 + 4.17 X 

a2b3 23.59 116.72 + 3.38 - 

X 20.21 100.00 Mt. - 

a1b3 20.16 99.75 - 0.05 - 

a2b2 19.42 96.09 - 0.79 - 

a3b3 18.12 89.66 - 2.09 - 

a1b2 17.23 85.25 -2.98 - 

a3b2 14.37 71.10 - 5.84 0 

a1b1 9.15 45.27 - 11.06 000 

a2b1 8.47 41.91 - 11.74 000 

a3b1 6.45 31.91 - 13.76 000 

                                                                               DL5% = 4.12 q/ha 

                                                                               DL1% = 6.40 q/ha 

                                                                               DL0.1% = 9.17 q/ha 
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Table 4 

 

 Impact of sowing density on yield in spring oat in 2010 

Combination of 

the Factor A 

Value of the factors 

q/ha 

Yield difference between two 

graduations of the factor A 

Significance of 

the difference 

a2 – a1 27.00 – 25.13 + 1.87 X 

a3 – a1 21.89 – 25.13 - 3.24 000 

a3 –a2 21.89 – 27.00 - 5.11 000 
a1 = 300 g.g./m

2
                                                               DL5% = 1.16 q/ha 

a2 = 400 g.g./m
2
                                                               DL1% = 1.95 q/ha 

a3 = 500 g.g./m
2
                                                               DL0.1% = 3.20 q/ha 

 

 
Figure 3. Impact of sowing density on grain yield in spring oat in 2010 

 

 
Table 5 

 

Impact of fertilization level on yield in spring oat in 2010 

Combination of the 

Factor B 

Value of the factors 

q/ha 

Yield difference between two 

graduations of the factor B 

Significance of the 

difference 

b2 – b1 23.00 – 9.51 + 13.49 XXX 

b3 – b1 27.98 – 9.51 + 18.47 XXX 

b4 – b1 30.57 – 9.51 + 21.06 XXX 

b5 – b1 32.32 – 9.51 + 22.81 XXX 

b3 – b2 27.98 – 23.00 + 4.98 X 

b4 – b2 30.57 – 23.00 + 7.57 XXX 

b5 – b2 32.32 – 23.00 + 9.32 XXX 

b4 – b3 30.57 – 27.98 + 2.59 -  

b5 – b3 32.32 – 27.98 + 4.34 X 

b5 – b4 32.32 – 30.57 + 1.75 - 

b1 – N0P0K0                                                                  DL5% = 3.42 q/ha 

b2 – N30P30K30                                                              DL1% = 5.01 q/ha 

b3 – N60P30K30                                                              DL0.1% = 7.35 q/ha 

                        b4 – N75P60K60 

                        b5 – N90P60K60 
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Figure 4. Impact of fertilization level on grain yield in spring oat in 2010 

 

 
Table 6 

 

Synthesis of yield results (a+b) in the year 2010 

Variant Absolute yield 

(q/ha) 

Relative yield 

(%) 

Yield difference (q/ha) Significance of the 

difference 

a2b5 35.46 146.05 + 11.18 XXX 

a2b4 33.50 137.97 + 9.22 XX 

a1b5 32.47 133.73 + 8.19 XX 

a1b4 30.73 126.57 + 6.45 X 

a2b3 30.42 125.29 + 6.14 X 

a3b5 29.02 119.52 + 4.74 X 

a1b3 28.49 117.34 + 4.21 - 

a3b4 27.48 113.18 + 3.20 - 

a2b2 25.78 106.18 + 1.50 - 

a3b3 25.04 103.13 + 0.76 - 

X 24.28 100.00 Mt. - 

a1b2 23.85 98.23 - 0.43 - 

a3b2 19.36 79.74 - 4.92 0 

a1b1 10.12 41.68 - 14.16 000 

a2b1 9.83 40.49 - 14.45 000 

a3b1 8.57 35.30 - 15.71 000 

DL5% = 4.47 q/ha 

DL1% = 6.74 q/ha 

            DL0.1% = 10.06 q/ha 

 

Analysing the data presented in Table 6, we 

can see that spring oat yield ranged between 8.57 q/ha 

(a3b1) and 35.46 (a2b5). The highest yield of 35.46 q/ha 

for the variant 400 g.g./m
2 

– N120P60K60 and 33.50 q/ha 

for the variant 400 g.g./m
2 

– N90P60K60. The average of 

the field was 24.28 q/ha. 

 

Conclusions 

 
As a result of the research presented above, 

we can draw the following conclusions: 

1.Depending on the sowing density, oat yield ranged 

between 18.33 q/ha (500 g.g./m
2
) and 22.17 q/ha (400 

g.g./m
2
) in the year 2009, and between 21.89 q/ha (500 

g.g./m
2
) and 27.00 q/ha (400 g.g./m

2
) in the year 2010. 

2.Increasing sowing density from 400 g.g./m
2
 to 500 

g.g./m
2
 determines yields lower with up to 5.11 q/ha. 

Oat yield is directly influenced by the fertilisation 

level. The highest oat yield was obtained in the variant 

N90P60K60, i.e. 32.32 q/ha. 

3.The interaction between sowing density of 400 

g.g./m
2
 and the levels of fertilisation N75P60K60 and 

N120P60K60, respectively, determine yields of over 30 

q/ha. 

4.The mean of the field was 20.21 q/ha in the year 

2009 and 25.28 q/ha in the year 2010. 

 

This work was supported by the grant POSDRU 
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