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Table 1. ANOVA of yield components of legumes to simultaneous cropping with corn

Ms Sley o (S
Ol i QF\. 4> 35 OO sl 05955 s bl e s ails sluas 8955 O pan IS Drer 4ils u.\.erv 41> 5058 05 OFTNNE.C. 5 &ls sluw @ gle u.\erv
S.0.v &sl5T e olalE e olalE S obls e olalE S S obLs S % o5
No. of pod Agronomic No. of grain Nitrogen use Grain yield of 1000-grain Height of No of Forage
per legume efficiency of per pod of efficiency of legume plants weight of legume plants  grain per yield of
df plants nitrogen use of legume plants legume plants legume plants ear corn
legume plants
S5 0.83™ 0.15™ 0.87™ 2.30™ 10208.33™ 18.75™ 19.79™ ns
- 2 220.79™
Replication 1309.16
0331355 £ s 3 522" 39.827 3.86" 677.86" 179872.2™ 272.22™ 61.49™ 9542227 298.26 "
Urea manure levels
Olejon 2557 di 1248.80 63.29™ 110.61™ 608.82 " 4162761.1" 323350 10970.7  9970.18"  57/23™
Simultaneous 3
cropping
ol yod DL x o - - - - - - .
- cﬁz‘ xmvt > 9 3.77 12.22 1.31 127.89 59844.44 137.03™ 103.43 3684.88 35"
X
ellas 30 0.62 0.13 0.14 1.27 4621.66 352.03 7.26 1256.11 47.06
Error
(Ao y3) Sl ok i 10.05 15.62 12.18 13.89 10.95 11.20 6.02 6.17 10.98
Cv (%)

Ns * and **: non significant, significant at the 5% and 1% probability levels respectively.
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Table 2. Mean comparison of yield components of legumes under simultaneous cropping with corn
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(kg ha™) legume per ear (ton ha™)
plants (g)
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e elet D)3 LS

(corn + mung bean) S,

Means which have at least one common letter are not significantly different at the 5% level using DMRT
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Extended Abstract

Mirzakhani, M., Alibakhshi, S., Response of nitrogen agronomic efficiency and yield components
of legumes to Simultaneous cropping with forage corn
Applied Research in Field Crops Vol 37, No.1, 2024, 10-12: 67-84 (in Persian)

Introduction:

Adequate nitrogen absorption by the plant increases protein and fruit and seed
size. The higher the nitrogen concentration in the leaves, the greater the intensity
of carbon sequestration. Because nitrogen, in addition to being present in the
form of protein in plants, is also the main constituent of chlorophyll or the green
color of plants, which is a key factor in carbon capture (Mengel & Kirkby, 2001).
Mixed farming can be considered a type of intensive agriculture in time and space.
To increase crop yields, environmental factors can be used in another way, and
that is to make better use of time and space by using a mixed cropping system
(Prins & De Wit, 2005). In general, intercropping is most beneficial when the
component plants have root systems of different depths and exhibit variation in
stem height and growth patterns, thereby reducing competition for light. When
two plant species have similar stem heights or growth habits, shading and light
competition can negatively affect their productivity. Among the plants that have

a significant amount of protein is cowpea, which is a legume with a high protein
Email address of the corresponding author: mmirzakhani@jiau-farahan.ac.ir

10



Response

content (about twice that of corn). It can be grown mixed with corn to increase
the protein content of livestock diets and reduce the costs of increasing the quality
of forage by adding protein supplements (Fenandez-Aparicio et al., 2007) .This
experiment was conducted with the aim of investigating the response of nitrogen
agronomic efficiency and yield components of legumes to Simultaneous cropping
with forage corn. this study was carried out in field of agricultural research center

of Markazi province in 2013.

Materials&Methods: A factorial arrangement of treatments was implemented
in a randomized complete block design with three replications. The experimental
factors included urea manure levels [N = no urea (Control), N= 75 Kg ha' of
urea, N_= 150 Kg ha' of urea, N,= 225 Kg ha™' of urea) and simultaneous cropping
treatment, (S ;= corn monoculture, S,= corn + chickpea, S.= corn + cowpea, S,=
corn + mung bean). Each sub plot consisted of 4 rows, 6 m long with 60 cm
between rows space and 20 cm between plants within the rows. The S.C 704
hybrid was used. The study evaluated several parameters, including corn forage
yield, number of grains per ear, legume plant height, 1000-grain weight, legume
grain yield, nitrogen use efficiency of legumes, number of grains per pod, nitrogen

agronomic efficiency of legumes, and number of pods per legume plant.

Results:

The results demonstrated that urea fertilizer had a significant effect on several
traits, including corn forage yield, number of grains per ear, legume plant height,
1000-grain weight, legume grain yield, nitrogen use efficiency of legumes, number
of grains per pod, nitrogen agronomic efficiency of legumes, and number of pods
per legume plant, all contributing to overall crop performance. Similarly, the
simultaneous cropping treatment significantly influenced the number of grains
per ear, legume height, legume grain yield, nitrogen use efficiency, number of
grains per pod, nitrogen agronomic efficiency, and number of pods per legume
plant. The highest and lowest nitrogen agronomic efficiencies—10.19 and 0.22

kg kgll', respectively—were observed in the treatments combining 75 kg hall’
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urea with chickpea—corn intercropping and 225 kg hall' urea with cowpea—corn
intercropping.

Conclusion: Under the simultaneous cropping method, increasing urea fertilizer
application from 75 kg hal 1" to 225 kg hal]' led to a declining trend in both nitrogen
use efficiency and nitrogen agronomic efficiency of legumes. Specifically, nitrogen
use efficiency decreased from 16.77 to 5.50, while nitrogen agronomic efficiency

dropped from 5.19 to 0.73 kg kg['.

Keywords: Chickpea, Corn, Nitrogen agronomic efficiency, Simultaneous

cropping
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