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Introduction

The practice of growing two or more crops simultaneously in the same field is called intercropping and it is a
common feature in traditional farming of small landholders. It provides farmers with a variety of returns from land and
labor, often increases the efficiency with which scarce resources are used, and reduces the failure risk of a single crop
that is susceptible to environmental and economic fluctuation. There is another important way that without incurring
additional costs and use of water and fertilizer could result in higher production. This approach is increasing agricultural
production per unit area by growing more than one crop in a year. Intercropping will be successful when competition
for sources is less than competition within a species. Plants in the mixture can be chosen in a way that a species benefits
from environmental changes caused by other species in mixed cultures directly. Intercropping inhibits the growth and
development of weeds and leads to increased production. Since the system will reduce pesticide use, environmental
pollution will be also less proportionally. The objective of the present study was to study some traits of chickpea (plant
height, number of pods per plant, number of seeds per plant, number of seeds per plant, 100-seed weight, and plant
yield,) under application of nitrogen and planting pattern of chickpea and quinoa.

Materials and Methods

In order to study the effect of nitrogen and intercropping ratios of chickpea and quinoa on some traits of chickpeas,
a factorial experiment based on randomized complete Block design (RCBD) was conducted with three replications at
Gonbad Kavous University farm during the 2020-2021 growing season. Nitrogen factor was included three levels of
non-application and application of 25 and 50 kg N/ha and the treatments of planting pattern were included 9 levels of
sole cropping of chickpea, 67 % chickpea + 33 % quinoa, 50% chickpea + 50% quinoa, 33% chickpea + 67% quinoa,
100% chickpea + 33% quinoa, 100% chickpea + 50 % quinoa, 100% chickpea + 67% quinoa, 100% chickpea + 100%
quinoa and sole cropping of quinoa. In sole cropping, the distance between the plants on the row for chickpea and
quinoa was 10 cm. The operation of harvesting the entire plot was done by removing the border rows and half a meter
from both sides of the middle rows. For analysis variance of data software of SAS Ver.9.1.3 was used and treatment
mean differences were separated by the least significant difference (LSD) test at the 0.05 probability level.

Results and Discussion

The results of analysis variance showed that planting pattern and nitrogen had a significant effect on plant height,
number of pods per plant, number of seeds per pod, number of seeds per plant, 100-seed weight, and plant yield
chickpea and also plant height, number of seeds per plant, 1000-seed weight, and plant yield quinoa. Plant height in
additive intercropping was more than in replacement intercropping but the number of pods per plant, number of seeds
per pod, number of seeds per plant, 100-seed weight, seed weight per plant, and pods weight per plant in replacement
treatments and sole cropping of chickpea was more than additive treatments. Nitrogen application increased all traits.
Plant yield of quinoa in replacement intercropping of 33% quinoa instead of chickpea was greater than other treatments.
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However, the plant yield of chickpea in sole cropping of chickpea and replacement intercropping of 33% quinoa instead
of chickpeas with 14.11 and 13.26 respectively, which was greater than other treatments.

Conclusions

Plant height in additive intercropping treatments was more than in replacement intercropping but the number of
pods per plant, number of seeds per pod, number of seeds per plant, 100-seed weight, plant yield, and plant dry weight
in replacement treatments and sole cropping of chickpea was more than additive treatments.
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Table 3- The mean comparison of nitrogen consumption plant height, number of pods per plant, number of seeds
per pod, number of seeds per plant, 100-seed weight, and plant yield of chickpea
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Traits e Aigy yo ML Slawi L 0 ailo dlawy Agy 50 &l dlawy (0,5) 413 Ver 339 (o5
e (’M"”_ ) Number of pods Number of seeds Number of seeds 100-seed Weight HS_)
e Plant height per plant per pods per plant -seed Weight (g) Plant yield
N (cm) (@)
0 68.16" 37.72¢ 0.857° 32.63¢ 251.7° 8.272°
25 71.65a 44,59 0.888% 39.99° 254.4%® 10.27°
50 73.47a 49.74% 0.899* 45.10° 263.1° 11.95%
LSD (%5) 2.84 3.57 0.03 3.84 8.95 1.04
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* Different alphabets in each column indicate significant differences at p<0.05 based on LSD.
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Table 4- The mean comparison of planting pattern on plant height , number of pods per plant, number of seeds per
pods, number of seeds per plant, 100- seed weight, and plant yield chickpea
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Traits o gy yo BIUL oluwy UL Ho Wil sluwy gy 0 Aild dluay _ _
(H""_ ) Number of pods Number of seeds Number of seeds () ('B;_)
plant h8|ght per plant per pods per plant 100-seed Plant y|e|d
Planting pattern (cm) weight (g) (9)
1 68.63> 56.38° 0.928° 52.35% 268.8% 14112
2 67.86™ 54.03% 0.917%® 49.80% 266.4%® 13.26%
3 66.52° 50.41% 0.897%¢ 45.35 262.6%¢ 11.95%
4 71.41%® 46.00% 0.8943%¢ 41.42% 257.9%¢ 10.71%
5 72.12% 43.59% 0.881°%¢ 38.44% 253.9% 9.740%
6 73.36% 38.66° 0.870° 33.85 251.3% 8.509¢f
7 74.19% 34.24% 0.845« 29.03% 248.5% 7.626'"
8 74.66% 28.839 0.821¢ 23.71¢ 241.8¢ 5.7499
LSD (%5) 4.64 5.83 0.06 23.71 14.61 1.69
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* Different alphabet in each column indicate significant difference at p<0.05 based on LSD.

1: Sole cropping of chickpea, 2: 33% quinoa instead of chickpea, 3: 50% quinoa instead of chickpea, 4: 67%quinoa instead of chickpea, 5: 100% chickpea
+ 33% quinoa, 6: 100% chickpea + 50% quinoa, 7:100% chickpea + 67% quinoa, 8: 100% chickpea + 100% quinoa
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Table 5- Mean of squares of planting pattern and nitrogen for plant height, number of seeds per plant, 1000-seed
weight, and plant yield
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S.0.V. d.f Plant height Number of seeds per plant 1000-seed weight Plant yield
)I’SJ 2 17.41"s* 56129 0.058"™ 1.167™
Replication
Wls s 7 55.73" 5185042 0.169™ 54.199™
Planting pattern (P)
Ol 2 1471 2961728™ 0591 55.06™
Nitrogen (N)
s X e 555 14 3.974" 27726 0.004™ 0.585"
PxN
Error
s 46 21.24 90314 0.045 1513
Ol aads
IR - 5.83 7.55 8.39 12.06
CV (%)
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* Different alphabets in each column indicate significant differences at p<0.05 based on LSD
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Table 6- The mean comparison of nitrogen consumption on plant height, number of seeds per plant, 1000-
seed plant, and of quinoa
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059 5% Plant height (cm) Number of seeds per plant 1000-seed weight (g) Plant yield (g)
N

0 76.49> 3585° 2.358° 8.524°

25 79.17% 4092° 2.568? 10.601°

50 81.442 4260° 2.665° 11.473°

LSD (%5) 2.68 174.6 0.123 0.123

IRV LSD (5051 ol 2 ooy e Jlil mha 5ol gxe S| saiasylis ygiw jo )0 Alie e By,
* Different alphabets in each column indicate significant differences at p<0.05 based on LSD.
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Table 7- The mean comparison of planting pattern on plant height, number of seeds per plant, 1000- seed
weight, and plant yield of quinoa
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clls g9l Plant height (cm) Number of seeds per plant 1000-seed weight (g) Plant yield (g)
Planting pattern

1 75.77% 49882 2.748% 13.79°

2 77.39¢ 4812%® 2.684% 12.96%®

3 77.70¢ 4655° 2.573%° 11.99°

4 78.80%¢ 3666° 2.497° 9.193%

5 78.42% 3640° 2.472% 9.027%

6 82.52% 33454 2.430% 8.172¢

7 82.97% 2868° 2.321¢ 6.688°

8 78.69%¢ 3858° 2.520° 9.765¢

LSD (%5) 4.37 285.2 0.20 1.17
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* Different alphabet in each column indicates significant difference at p<0.05 based on LSD.

1: 33% quinoa instead of chickpea, 2: 50% quinoa instead of chickpea, 3: 67%quinoa instead of chickpea, 4: 100% chickpea + 33% quinoa, 5:
100% chickpea + 50% quinoa, 6:100% chickpea + 67% quinoa, 7: 100% chickpea + 100% quinoa, 8: Sole cropping of quinoa
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