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Introduction

Mixed cultivation of plants is one of the most important scientific methods to help maintain the balance of the living
system of the soil and to improve the fertility of the soil. Using the method of growing pulses and grains is one of the
factors that improves soil fertility. An increase in the antioxidant compounds of corn in culture with soybeans compared
to single culture has been reported. In a study, the cultivation of one-year alfalfa and corn compared to its pure
cultivation caused an increase of 10.52% in corn protein. In a research, the most fodder and dry corn (67 and 14.94
tons) was produced from the cultivation of 100% corn + 100% alfalfa. One of the optimal methods of weed control is
living plant mulch. In a research, living mulch (flowering mallow, holly and barsim clover) had a significant effect on
the growth of corn and weeds. The least amount of weeds was observed in the presence of the cover plant of Bersim
clover. Nitrogen plays an important role in the structure of proteins, enzymes and cytochromes. Consumption of 184 kg
of nitrogen increased the yield of one ton of corn grain. According to the increase of nitrogen application in corn
cultivation up to 200 kg, the protein percentage improves from 10.38 to 11.73 percent. To study of nitrogen agronomic
efficiency of corn and some of legumes in simultaneous cropping with different levels of urea application.

Materials and methods

A factorial arrangement of treatment in a randomized complete block design with three replications was used. Urea
manure levels [No= without urea (Control), consumption of urea Ni= 75 Kg ha, No= 150 Kg ha?, N3= 225 Kg hal)
and Simultaneous cropping treatment, (Si= Cultivation of corn, S,= Cultivation of corn + chickpea, Ss= Cultivation of
corn + cowpea, S4= Cultivation of corn + mung bean) were assigned in plots. In this study characteristics such as:
panicule length, dry weight of stem and leaves, surface of ear leaf, height of poding in legumes, productivity index of
plant, grain yield of legumes, protein yield of corn, number of corn + legumes grain per m2 and nitrogen agronomy
efficiency of corn + legumes were assessed.

Results and discussion

Results indicated that the effect of different levels of urea on the characteristics such as: dry weight of corn stem and
leaves, height of poding in legumes, corn productivity index, grain yield of legumes, protein yield of corn, number of
corn + legumes grain per m? and nitrogen agronomy efficiency of corn+legumes was significant. Effect of
Simultaneous cropping treatment on the characteristics such as: surface of ear leaf, height of poding in legumes, grain
yield of legumes and nitrogen agronomy efficiency of corn + legumes was significant, too. The maximum and
minimum of nitrogen agronomy efficiency (10.19 and 0.22 Kg Kg ) were obtained with the (75 Kg ha’ urea +
Simultaneous cropping of chickpea and corn) and (225 Kg ha urea + Simultaneous cropping of corn and cowpea)
treatments, respectively.

Conclusions

With the increase in urea fertilizer consumption, the agronomic efficiency of nitrogen decreased. Urea, nitrogen
agronomic efficiency decreased. So, the lowest agronomic efficiency of nitrogen was obtained with the consumption of
225 kg of urea fertilizer. Among the plants of the leguminous family, corn and chickpeas at the same time had a
noticeable advantage in terms of nitrogen agricultural efficiency compared to the eye-bean and mung bean at the same
time.Simultaneous multi-planting of leguminous plants (nitrogen fixation capability) with other crops, while reducing
the consumption of chemical fertilizers, can be recommended to achieve sustainable agriculture.
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Table 1: Results of soil analysis

Depth Texture H Clay Silt Sand K P Total Nitrogen Organic
(cm) P (%) (%) (%) (mg kg?) (mg kg™) (%) Carbon (%)
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Table 2: Results of variance analysis of corn agronomic characteristics with application of urea and simultaneous cropping with legumes

Mean squares

Nitrogen

agronomy Number of Protein yield Grain yield of ~ Productivity Helght c_)f Surface of Dry weight Panicule
df - corn+legumes . poding in of stem and
S.0v efficiency of . > of corn legumes index of corn ear leaf lenght
grain per m legumes leaves
corn+legumes

Replication 2 3.51m 87335.8™ 315001.3" 10208.33™ 1.11m 7.09m 3264.37™ 3.68™ 5.12m
Urea levels 3 578.37™ 940858.1™ 1583259.1™ 179872.22™ 168.35™ 40.58™ 1479.31™ 24.94™ 7.02"™
S'?r‘é';;?ﬁgus 3 68.37" 181355™ 16518.6™ 4162761.1™ 42.90" 2207.30"  4286.73" 0.25m 0.99"
N x S 9 66.13™ 318914.2™ 101928.1™ 59844.44™ 21.16™ 23.93™ 7059.58™ 5.13" 1.89™

Error 30 1.05 97363.6 32052.4 4621.66 21.95 3.66 1458.20 1.82 5.72

CV (%) - 11.39 6.16 8.14 10.95 10.68 10.27 8.61 8.53 5.42

ns, * and **: Non significant, Significant at the 5% and 1% probability levels respectively

Table 3: Mean comparison of main effects of corn agronomic characteristics with application of urea and simultaneous cropping with legumes

Treatment Productivity index of plant (%) Dry weight of stem and leaves (kg m?) Panicule length (cm)
Urea levels (kg ha't)

Without urea (Control) 49.15% 1.37b 43.34°
75 kg ha! of urea 40.36" 1.592 44,032
150 kg ha* of urea 42.56° 1.65? 45,192
225 kg ha* of urea 43.50° 1.702 44.09?

Simultaneous cropping
Corn (Control) 46.73% 1592 43.928
Corn + Chickpea 43.042 1594 43.922
Corn + Cowpea 42.932 1582 44,322
Corn + Mung bean 42.88% 1.56°2 44,492

Means with at least one common letter do not have significantly different at the 5% level using DMRT
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Table 4: Mean comparison of main effects of corn agronomic characteristics with application of urea and simultaneous

cropping with legumes

Nitrogen agronomic

- Number of L Grain yield of
Treatment efficiency of corn+legumes grain Protein yield of corn legumes
g g -2 g
corn+legumes = (kg m?) ka m-2
(kg kg-l) per m ( g m )
Urea levels (kg ha')
Without urea (Control) od 4772¢ 0.169 ¢ 0.056 ¢
75 kg ha* of urea 16.362 4966b¢ 0.218" 0.064
150 kg ha* of urea 11.83P 54372 0.241@ 0.078 ¢
225 kg ha* of urea 7.80¢ 5101P 0.2502 0.053 ¢
Simultaneous cropping
Corn (Control) 7.950 50372 0.2152 0d
Corn + Chickpea 12.572 51762 0.2222 0.139 2
Corn + Cowpea 7.63° 51542 0.2222 0.068 °
Corn + Mung bean 7.845 49092 0.2182 0.040 ¢

Means with at least one common letter do not have significantly different at the 5% level using DMRT
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Table 5: Mean comparison of intraction effects of corn agronomic characteristics with application of urea and

simultaneous cropping

Nitrogen
agronomy Number of Protein yield of Sursace of ear Dry weight of Grain vield of
Treatment efficiency of corn+legumes corn leaf stem and leaves le L{mes
corn+legumes grain per m? (kg m?) (cm?) (kg m?) (k% m?)
(kg kg™)
h cd f cd d-f h
} Corn 0 4887 0.162 412.3 144 0
q% on 4978« 0.173 ¢ 411.4% 1.36 0.141°
= Corn + Chickpea ' ' ' '
=}
g Corn + cowpea o 4998 0.181 °f 497.9% 1.40 ¢f 0.041f
Corn+ mung bean o 4224f 0.160 f 477% 130f 0.236 9
© Corn 6.43 52324 0.222 452.1%9 1.74%¢ on
[
>
= Corn + Chickpea 26.27% 4610° 0.198 ¢ 435.3 151 ¢f 0.128 ¢
e
% Corn + cowpea 18.50° 5303%¢ 0.225 ¢ 392¢ 1.50 ¢f 0.090 ¢
2
Corn+ mung bean 14.23°¢ 4718%f 0.228 ™ 392¢ 1.610¢ 0.040
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b Corn 15.37°¢ 5115%¢ 0.242 417.4% 1.58 ¢ on
5
16 Corn + Chickpea 14.33¢ 5722% 0.234 492.9% 1.61°¢ 0.156 ¢
(=2}
§ Corn + cowpea 8.00°f 5307 0.231 b 456.4>¢ 1.64 b 0.095 ¢
—

Corn+ mung bean 9.634 56032 0.257 % 450.6>¢ 1.71% 0.061 ©
% Corn 10.00¢ 4913 0.234 % 396 ¢ 1.58 ¢ on
v,': Corn + Chickpea 9.70%f 5393*¢ 0.285% 437 b4 1892 0.133 %
=
2 Corn + cowpea 4,039 5008"¢ 0.253 393¢ 1.79%® 0.046 f
n
Q Corn+ mung bean

7.50 5089"¢ 0.228 b 542.6° 1.54bF 0.034

Means with at least one common letter do not have significantly different at the 5% level using DMRT
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