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Abstract       Winter two-row barley is important from a crop science point of 
view (establishing the crop rotation, the range of crops), as a pre-emerging 
crop, and economically. 

Producing in large amounts van be done if strictly observing crop 
cultivation technology. Soil works are defined by the method used, particularly 
the working method, while sowing time is the determining factor if we refer to 
the correlation between temperature and soil water amount. 

The interaction between the two studied factors, correlated with 
climate conditions, reflect directly on yield. 

There are significant differences between the three soil work variants. 
The largest yield (65.68 q/ha) was in the variant a2 (discing GD 5 – 2X). 

As for the effect of soil works on yield in each sowing time, when 
sowing at the end of September the yield values ranged between 59.62 q/ha 
in the variant scarified + disced (2x) and 64.55 q/ha when discing (2x). as for 
the second sowing time (25.09.2013), yield values ranged between  61.71 
q/ha in the variants scarified + disced (2x) and ploughed + disced (2 x) and 
66.61 q/ha when discing (2x). 
Sowing time had a less influence on yield in winter two-row barley in the 
agricultural year 2013-2014. The unilateral effect of the sowing time had a 
variation span of 2 q/ha, with values ranging between 62.25 q/ha when 
sowing on 6.10.2013 and 64.25 q/ha when sowing on 25.09.2013.   
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In winter two-row barley, basic soil works and 

preparation of the germination bed need to be more 

thoroughly done than other straw cereals. Soil works 

differentiate depending on the pre-emerging crop: early 

pre-emerging crops (BORCEAG, peas) and late pre-

emerging crops (maize, sunflower, soy, beet, potato) (6 

and 9).  

Soil differentiation is also done depending on 

soil moisture, on the presence of vegetal debris, on soil 

compaction and on the time available until sowing. In 

winter two-row barley, basic soil works and 

preparation of the germination bed need to be more 

thoroughly done than other in other straw cereal crops 

(1 and 2). 

Ploughing is the basic soil work on which 

depend the yield levels and the quality of other soil 

works. Ploughing is mandatory, though the worldwide 

trend is to reduce soil works. Ploughing is 

indispensable for the incorporation of plant debris in 

the normal circuit of recovery of organic and mineral 

supplies of the soil (3 and 4). 

To reach all the desiderata, we need to 

observe the sowing time that, in all culture areas, 

ranges between September 10 and October 10, in 

northern and colder areas at the beginning of the 

sowing time, in the other areas, at the middle or 

towards the end of the sowing time (8). 

Proper yields are obtained when observing the 

requirements regarding the quality of the two-row 

barley seeds. This is why we need to use only certified 

seeds from valuable cultivars and with high yielding 

capacity (7). 

 

Material and Method 

 
The trial was a bifactorial one, of the type 3 x 2 (5). 

Trial factors were: 

Factor A – soil works, with the graduations: 

A1 - ploughed + GD 5; 

A2 - GD 5 (2X); 

A3 - scarified + GD 5; 

Factor B – sowing time, with the graduations: 

B1 - sowing time 1 (25.09) 

B2 - sowing time 2 (06.10) 

The two-row barley used was SALAMANDRE, a 

French cultivar. 

The trial was set on a typical chernozem, slightly 

gleyed, slightly semi-carbonated, medium clayish clay 
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/ medium clayish clay, on medium fine carbonated 

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

Research data were processed statistically, 

determining the mean, the mean standard deviation, 

and the variability coefficient. 
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To determine the significance of the 

differences between soil works and sowing times, trial 

data were processed through variance analysis and t 

test for bifactorial trials of the type 3 x 2 (Ciulca, 

2006). 

The significance of the differences was 

expressed both with symbols (*; **;***; 
0
; 

00
; 

000
) and 

letters (a, b, c – for vertical comparisons; x, y, z – for 

horizontal comparisons); are considered significant the 

differences between variants marked by different 

letters. 

 

Results and Discussions 

 
The agricultural year 2013-2014 was a critical 

one from the perspective of precipitations. The low 

amount of precipitations during vegetation contributed 

to a decrease of yield, with only May yields above the 

multiannual mean. 

Taking into account the results of variance 

analysis (Table 1), we see that both soil works and 

sowing time had a real influence, distinctly significant 

on winter two-row barley with insignificant influences 

of environmental conditions on this feature. Soil works 

had the highest contribution to yield variability 

(46.59%), significantly superior to the effect of the 

sowing time (21.24%). The interaction of the two 

factors also had a significant influence on yield 

(8.04%), but it was considerably lower than their 

separated effects. 

 

 

Table 1  

Variance analysis of soil work and sowing time effects on winter two-row barley (2014) 

Variation source SP GL S
2
 Test F 

Total 235.68 23   

Replicates 16.25 3 5.42 2.36 

Soil work 117.49 2 58.75 25.63** 

Work error  13.75 6 2.29  

Sowing time 34.90 1 34.90 11.69* 

Works x Sowing times  26.41 2 13.21 4.42* 

Sowing time error 26.88 9 2.99  

 

Soil works had a yield variability of 3.80% in 

2014, with a span of 4.92 q/ha, with limits of 60.66 

q/ha in the variant scarified + disced (2x) to 65.58 q/ha 

when disced twice (Table 2). Overall, the variant based 

on discing (2x) had very significant and significantly 

higher yields than in the other two variants, associated 

with increases in yield ranging between 3.3 and 8.1%. 

Ploughing followed by two discing produced a 

significant increase in yield compared to the variant 

based on scarification and two discing.

 

Table 2 

Mean winter two-row barley yields depending on soil works (2014) 

Soil works 
Mean yield (q/ha) 

x
sx   Relative values (%) Difference/ Significance 

A2 – A1 65.58 63.50 103.28 2.08* 

A3 – A1 60.66 63.50 95.53 -2.84
00 

A3 – A2 60.66 65.58 92.50 -4.92
000 

DL5%=1.85 q/ha, DL1%=2.81 q/ha, DL0.1%=4.51 q/ha 

A1 – Ploughed + Disced (2x); A2 – Disced (2 x); A3 – Scarified + Disced (2x) 

 

Taking into account the unilateral effect of the 

sowing time (Table 3), the yield had a variation span of 

2 1/ha, with values between 62.25 q/ha when sowing 

on 6.10.2013 and 64.25 q/ha when sowing on 

25.09.2013 with a low variability of 2.47%. In the 

climate conditions of this year, sowing at the beginning 

of October produced a significant increase in yield of 

3.2%.
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Table 3 

Mean winter two-row barley yields depending on sowing time (2014) 

Sowing times 
Mean yield (q/ha) 

x
sx   Relative values (%) Difference/ Significance 

E2 – E1 64.25 62.25 103.21 2.00* 

DL5%=1.60 q/ha, DL1%=2.29 q/ha, DL0.1%=3.37 q/ha 

E1 – 25.09.2013; E2 – 6.10.2013 

 

As for the interaction between soil works and 

sowing time (Table 4, Figure 1), we see that, when 

discing twice, sowing time had the lowest influence on 

yield level, while the variant based o ploughing and 

discing, sowing time had a higher effect on grain maize 

yield in 2014. 

 

Table 4 

Effect of soil works and sowing time on yield in winter two-row barley (2014) 

Soil works Sowing times  

 E1 E2 x
sx 

 
S% 

A1 x62.58a x64.42a 63.50+0.68 3.03 

A2 x64.55a x66.61a 65.58+0.45 1.94 

A3 x59.62b x61.71b 60.66+0.53 2.45 

x
sx   62.25+0.73 64.25+0.66 63.25+0.52  

S% 4.04 3.54 4.04  

-  Soil works DL5%=2.45 q/ha, DL 1%=3.39 q/ha, DL 0.1%=4.68 q/ha 

- Sowing times DL5%=2.76 q/ha, DL 1%=3.97 q/ha, DL 0.1%=5.84 q/ha 

A1 – Ploughed + Disced (2x); A2 – Disced (2 x); A3 – Scarified + Disced (2x) 

E1 – 25.09.2013; E2 – 6.10.2013 
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Fig. 1. Winter two-row barley yields depending on soil works and sowing times (2014) 

 

Taking into account the effect of sowing time 

on yield depending on different soil work variants, we 

see yield spans between 1.84 q/ha in the variant 

ploughed + disced (2x) and 2.09 q/ha in the variant 

scarified + disced (2x). On the background of these low 

differences, we see that, no matter the soil work, 

sowing time did not influence significantly the level of 

two-row barley (Table 5). 
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Table 5 

Effect of sowing time on yield in winter two-row barley depending on soil works (2014) 

Sowing times Mean yield (q/ha) Relative values (%) 
Difference/ 

Significance 

6.10.2013 – 25.09.2013 64.42 62.58 102.94 1.84 

Sowing times x 

Disced (2 x) 
Yield (q/ha) Relative values (%) 

Difference 

(q/ha) 

6.10.2013 – 25.09.2013 66.61 64.55 103.19 2.06 

Sowing times x 

Scarified + Disced (2x) 
Yield (q/ha) Relative values (%) 

Difference 

(q/ha) 

6.10.2013 – 25.09.2013 61.71 59.62 103.51 2.09 

DL5%=2.76 q/ha, DL 1%=3.97 q/ha, DL 0.1%=5.84 q/ha 

 

As for the effect of soil works on yield in each 

sowing time, we see that, when sowing at the end of 

September, yield values ranged between 59.62 q/ha in 

the variant scarified+ disced (2x) and 64.55 q/ha in the 

variant disced twice (2x). As for the second sowing 

time, the variability between the yields with different 

soil works was lower (3.54%) associated to a span of 

4.90 q/ha. No matter the moment a crop was sowed, 

discing twice provided better conditions and produced 

more than the other variants (2-5 q/ha). Ploughing was 

more effective than scarifying and produced 

significantly higher yields (2.7- 3 q/ha) (Table 6).

 

Table 6 

Effect of soil works on yield in winter two-row barley depending on sowing time (2014) 

Soil works x 

25.09.2013 

Yield (q/ha) Relative values (%) Difference/Significance 

Disced (2 x) – 

Ploughed + Disced (2x)  
64.55 62.58 103.15 1.97 

Scarified + Disced (2x) – 

Ploughed + Disced (2x) 
59.62 62.58 95.27 -2.96

0 

Scarified + Disced (2x) – 

Disced (2 x) 
59.62 64.55 92.36 -4.93

000 

Soil works x 

6.10.2013 

Yield (q/ha) Relative values (%) Difference/Significance 

Disced (2 x) –  

Ploughed + Disced (2x)  
66.61 64.42 103.40 2.19 

Scarified + Disced (2x) – 

Ploughed + Disced (2x) 
61.71 64.42 95.79 -2.71

0 

Scarified + Disced (2x) – 

Disced (2 x) 
61.71 66.61 92.64 -4.90

000 

DL5%=2.45 q/ha, DL 1%=3.39 q/ha, DL 0.1%=4.68 q/ha 

 

Conclusions 

 
Research results lead to the following conclusions: 

1. The agricultural year 2013-2014 was not favourable 

to winter two-row barley. The low amounts of 

precipitations during vegetation contributed to the 

diminution of yields. Only May was above multiannual 

mean.  

2. Because of the low amounts of precipitations, the 

differences between the three soil work variants were 

significant. The highest yield (65/68 q/ha) was in the 

variant a2 (disced GD 5 – 2X). 

3. As for the effect of soil works on yield in each 

sowing time, when sowing at the end of September, 

yield values ranged between 59.62 q/ha in the variant 

scarified + disced (2x) and 64.55 q/ha when disced 

twice (2x). 

4. In the second sowing time (25.09.2013), yield values 

ranged between 61.71 q/ha in the variant scarified + 

disced (2x) and ploughed + disced (2 x) and 66.61 q/ha 

when disced twice (2x). 

5. Sowing time influenced less yield in winter two-row 

barley in the agricultural year 2013-2014.  

6. The unilateral effect of sowing time had a variation 

span of 2 q/ha, with values ranging between 62.25 q/ha 

when sowing on 6.10.2013 and 64.25 q/ha when 

sowing on 25.09.2013, with a low variability of 2.47%. 
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