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Abstract

Introduction

One of the main goals of sustainable agriculture is controlling soil erosion, stabilizing yield in unfavorable
conditions and increasing yield in favorable environmental conditions, and finally creating diversity and
stability in agricultural ecosystems. Mixed cultivation is a part of crop rotation program in sustainable
farming systems. One of the most important advantages of mixed cultivation over pure cultivation is that in
the mixed state, the plants show more compatibility together and increases the total yield. Among the
different types of mixed cropping systems that are currently used by farmers, one-year mixed cropping
systems are more economical and are of interest to most farmers. It also includes many positive aspects
including increasing yield and increasing land equivalent ratio.

Materials and Methods

In order to study the production potential and competitive ability of barley and vetch plants in the mixed
cropping pattern under the influence of different planting patterns and nitrogen use, an experiment was
conducted in the crop year 2017-2018 in Shirvan Rain Research Station of North Khorasan Province. The
experiment was in the form of split plots based on a randomized complete block design. The main factor
includes nitrogen fertilizer at three levels (zero, 50 and 100 kilograms per hectare) and the secondary factor
of different cultivation patterns at five levels (pure barley, pure vetch, incremental ratios of 15, 30 and 45% of
vetch plant increase to barley plant density). And the cultivation was of a mixed and incremental type.
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Results and Discussion

According to the results of the experiment, the highest value of 1000-grains weight in the treatment of pure
barley cultivation and the use of 50 and 100 kg of nitrogen per hectare (52.75 grams) and in the treatment of
mixed cultivation of 100:30 and in the absence of nitrogen use, the lowest value of 1000-garins weight ( 45
grams), the highest number of seeds per spike in nitrogen 100 kg per hectare and mixed cultivation 100:30
with an average of 17.25 and the least amount of this trait in the treatment of no use of nitrogen and pure
barley cultivation with an average of 10.8 seeds It was at the peak. Also, the highest seed yield was obtained in
the pure cultivation of barley and in the nitrogen treatment of 100 kg (1515 kg) and the lowest was obtained
in the mixed crop of 100:45 and the fertilizer treatment of no nitrogen use (732.5 kg). The mixture of 45:100
and 50 kg of nitrogen had the highest amount (1.158).

Conclusion
According to the results of LER, the use of vetch as a nitrogen-fixing species along with the consumption of
50 kg of nitrogen fertilizer per hectare can be effective to achieve the optimal yield.
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Table 1. The amount of rainfall in 2017-2018 growing season, and the 30-year average in

different months of the year in Shirvan station.
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Table2. Selected properties of the top (0-30 cm) of soil at the experimental sits.
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Table 3. Variance analysis of studied traits in barley traits in mixed cropping with vetch.

Plant No. grain of Pedankel 1000-grain

S$.0.V df height Ash spike length weight Grain yield
Rep 3 3.5ns 0.007 ns 1.5ns 1.08 ns 0.25ns 440.8 ns
Nitrogen(N) 2 660.4 ¢ 31 17.7°% 34,17 36.02 % 146459.9 **
Error . 6 1.7 0.02 0.27 0.1 0.27 483.5
Mixed cropping(M) 3 575.8 ** 4.8 32.05 ** 145.6** 60.2** 621071.3**
N*M 6 6.7 * 03> 1.01* 4.13 ns 23% 30993.2 %
Errory 27 14 0.02 0.39 2.2 0.7 461.8

ns, * and **: non-significant and significant at the 5% and 1% levels of probability, respectively.
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Table 4. Mean comparison of barley traits at different levels of nitrogen fertilizer

Treatment Plant height (cm)  Ash (%) No. grain of spike  Pedankel length (cm)  1000-grain weight (gr)  Grain yield (kg/ha)
0 (N kg/ha) 611 ¢ 54 ¢ 128 b 18.02 ¢ 479 ¢ 9863 c
50(N kg/ha) 65.5 b 601 b 132 b 191 b 495 b 1057. b
100(N kg/ha) 73.8 a 6.3 a 14.8 a 209 a 509 a 1176. a

Means with the same letters in the same column are not significantly different based on LSD (P<0.05)

Table 5. Mean comparison of barley traits at mixed cropping ratio

Plant height
Treatment arzcme)lg Ash (%) No. grain of spike  Pedankel length (cm)  1000-grain weight (gr)  Grain yield (kg/ha)
Sol barley 592 d 53 d 115 d 154 ¢ 524 a 1370 a
100-15(barley-vetch) 647 ¢ 56 ¢ 143 b 174 b 496 b 1132 b
100-30(barley-vetch) 67.7 b 59 b 154 a 223 a 471 d 8942 ¢
100-45(barley-vetch) 757 a 6.7 a 134 ¢ 223 a 48.6 ¢ 8958 ¢

Means with the same letters in the same column are not significantly different based on LSD (P<0.05)
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Figure 5. Mean comparisons of interaction effect of
nitrogen and mixed cropping ratio on the weight of
1000-grain
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Table 6. Variance analysis of evaluation traits of
mixed cultivation

S.0.v df LER
Rep 3 0.001 ns
Nitrogen 2 0.02%*
Error , 6 0.002
Mixed cropping 2 0.09 **
N*M 4 0.01*
Error 12 0.004

ns, * and **: non-significant and significant at the 5% and 1%
levels of probability, respectively.
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Figure 7. Mean comparisons of interaction effect of
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