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Background and objectives: Intercropping is an important strategy for
enhancing the sustainability of agriculture in the world by increasing food
production and land use per unit area. Intercropping, which is defined as
growing two or more species simultaneously in the same field during a
growing season, is considered as an important strategy in developing
sustainable production systems. In most cases, one of the plants introduced
in intercropping is a plant from the legumes family. Chickpea is a plant that
plays an important role in sustainable agriculture and soil fertility.

Materials and methods: In order to evaluation the effect of chickpea-
barley intercropping on yield component, grain yield and weed control, an
experiment was conducted at the Jahad Keshavarzi Shazand Research
Station during 2019-2020 growing season. Experiment was conducted as a
randomized complete block design with three replications. Different
experimental treatment were: 1- chickpea sole cropping without weeding,
2- chickpea sole cropping with weeding, 3- barley sole cropping (normal
weed control by farmers), 4- additive intercropping of 100% chickpea +
15% barley, 5- additive intercropping of 100% chickpea + 30% barley, 6-
additive intercropping of 100% chickpea + 45% barley, 7- additive
intercropping of 100% chickpea + 60% barley and 8- additive
intercropping of 100% chickpea + 75% barley. Intercropping systems was
evaluated by using land equivalent ratio (LER) index.

Results: The results showed that most of the evaluated properties were
affected by experimental treatments. The highest chickpea biological yield
and grain yield (334 and 99 g m?, respectively) belonged to the chickpea
sole cropping with weeding treatment. Also, the highest barley biological
yield and grain vyield (423 and 195 g m™, respectively) were obtained in its
sole cropping treatment. In intercropping treatments, the highest grain yield
of chickpea and barley (94 and 190 g m?, respectively) were obtained in
additive intercropping of 100% chickpea + 15% barley and additive
intercropping of 100% chickpea + 75% barley treatments, respectively.
Also, intercropping treatments significantly reduced the weed density and
total dry weight. Thus, all intercropping treatments had less weed density
and biomass in comparison to chickpea sole cropping without weeding.
The lowest weed density and biomass (7.3 plant per m? and 60 g m?,
respectively) belonged to the additive intercropping of 100% chickpea +

)



75% barley treatment. In addition, in all intercropping treatments, the land
equivalent ratio and relative value indices were higher than one, which
indicates the usefulness of intercropping.

Conclusion: The results of this study showed that, chickpea-barley
intercropping systems decreased chickpea grain yield in comparison with
sole cropping with weeding treatment. In general, intercropping treatments
was better than their sole cropping and associated with improving
economic yield and land use efficiency. In general, it can be conuded that
chickpea and barley intercropping controlling chickpea weeds better and
higher than total yield than sole cropping of both chickpea and barley
species and increases land use efficiency.

Cite this article: Seyedi, S.M., Eftekhari, M., Ghadiri, A. 2022. Effect of intercropping with barley
(Hordeum vulgare L.) on dryland chickpea (Cicer arietinum L.) yield, land use efficiency
and weed control. Crop Production, 15 (1), 1-18.
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Table 1- Evaluated equations of this research.

&
Index Reference
oo sladile x5 GLKS
Wsc-Wic) / Wgce) x 100 Al
Weed control efficient ((Wsc-Wic) sc)
gy | S m
o SR LER=Z Yi/Yii
Land equivalent ratio n=1 Yo

s R0l g
Relative value total

RVT = (P1Y1+ P2Y2) / P]_Yg

380 YT e b s bloe GaciS 5 5oacile s Os 55 Lalls S s 5 pacile S 035 i Se Wie Wse YU Lyl 5o
Y2 5 Y1 elen 5 ol Jpams cad P 5P1 (228 SO celyy s ol 655 Olon 5, 8hes 1Y 5 by 28 s ol 65 S

Al e Al S s Lol Jgeame 3 Shes (Y3 5 blie iS5 ol en 5 ol Jguases 5 Shas
In above equations Wsc and W are : weed dry weight in chickpea sole cropping without weeding and chickpea-

barley intercropping, respectively, Y;: intercropping yield of a crop, Yj;: sole cropping yield of same crop, P; and
P,: price of main crop and compeer crop, Y; and Y: yield of main crop and compeer crop in intercropping

Ya: yield of main crop in sole cropping.
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Table 2- Analysis variance of effect of planting pattern on weed density and biomass.

Jre gy &sl31 ax s oSl lese
S.0.v df Density Biomass
| S5
T 2 6.33" 231.76™
Repetition
S e S - .
= 6 82.74 11242.31
Planting pattern
lesl llast
e 12 438 354.15
Error
R S s 17.81 16.92

CV (%)

.w;:&;@JW! Tl 03 laime 5 ls e b S S e

% NS

ns, *, ** non-significant and significant at 5% and 1% probability level, respectively.
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Table 3- Mean comparison of effect of planting pattern on weed density and biomass.

S (e 53 3l4) oS1 5 (grie 52 05) s
Planting pattern Density (No. per m?) Biomass (g m?)
O Osds o8 el oS 20.3% 2998
Chickpea sole cropping without weeding
7 ol 5.0° 30°
Barley sole cropping
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100% Chickpea + 15% barley
o3 Y s Ao s Ve 126 129"
100% Chickpea + 30% barley
e 0 4 35 s Ve 11.0% 110%
100% Chickpea + 45% barley
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100% Chickpea + 60% barley
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100% Chickpea + 75% barley
Bl g A3 iy ezl o 53 LSD 0031 il Sl pme (bl sl B0 s S e U G 3 8 ol oS0l O 2 53

Means in a common letter are lacking in each group significant difference (LSD) test based on the level of five
percent.
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Intercropping treatments
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Weed control efficient (%)

odkasolis el 5 o= B 55555 C) o 5550 b yles S Ciliss glajles 53 e glacde J 28 SIS IS
(Gl bgsea 028 jlas 55 ol olS Ao s

Figure 1- Weed control efficient in different chickpea-barley intercropping treatment (C: chickpea and B: barley and
numbers indicated crop percent in intercropping treatment).
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Table 4- Analysis variance of effect of planting pattern on yield component and chickpea yield.
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ns, *, ** non-significant and significant at 5% and 1% probability level, respectively.
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Table 5- Mean comparison of effect of planting pattern on yield component and chickpea yield.
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Table 6- Analysis variance of effect of planting pattern on yield component and barley yield.
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Table 7- Mean comparison of effect of planting pattern on yield component and barley yield.
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Figure 2- Land equivalent ratio index in different chickpea-barley intercropping treatment
(C: chickpea and B: barley and numbers indicated crop percent in intercropping treatment).
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Figure 3- Relative value total index in different chickpea-barley intercropping treatment (C: chickpea and B: barley
and numbers indicated crop percent in intercropping treatment).
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