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Table 1. Climatic characteristics at the experimental site, during Feb- Jul 2013
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Climatic characteristics Feb 2013 Mar 2013  Apr 2013 May 2013 Jun 2013 Jul 2013
o sle(C) 75 5.8 1.7 0.7 9.9 135
Minimum temperature (°C)
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Table 2. Some specifications of the cultivars

Adel - Jole Hashem — pisla Arman - Lo, Azad -al31
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ICARDA -Is,l5;]  ICARDA -Is,5;]  ICARDA -l ICARDA -ls Origin —sLte
Kabuli - Lls Kabuli - Lls Kabuli - _Lis Kabuli - Lls Type -5
Erect —osliws! Erect —osliws! Erect —osliws| Erect -oslews) Growth habit -«54; 6 5
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Table 3. Analysis of variance (mean squares) the effect of weed treatment (weeded and unweeded) and crop density on
yield and yield components of four chickpea cultivars in Kermanshah

a0 . S ySlos S ySloc el
5 ol _ gy y0 A olawy UL 0 ailo olasy 4iloYee 39 . )
Sl el 5809w woblasdl ol
S.0.V. df Number of Pods Number of seeds 100-Seeds Biological Economic Harvest
per plant per pod weight yield yield index
(Block) sl 2 0.001 ™ 0.014™ 0.560 "™ 72930 9329.4 ™ 0.39™
S)p ile Lo
Weed treatment l 29536 - 0093 - 85706 - 474713 - 830345 - 34104 -
w)
il P'ﬂ)" o ns ns b > >
i 2 74.765 0.000 6.094 80826 11618.4 18.17
Crop density (D)
3935 83, n n N N .
Chickpea 3 29.536 0.006 4134 27314 4150.9 14.26
cultivar (C)
W x D 2 22551 0.000 ™ 1.017" 19385 ™ 27301 356
WxC 3 11.185 ™ 0.001 ™ 4245 12016 ™ 2085.3 ™ 2450 ™
DxC 6 2.080 ™ 0.000 "™ 6.602 "™ 3710 499.3" 429m™
WxDxC 6 0.281 "™ 0.000 " 2.706 "™ 1000 ™ 146.9 ™ 550"
(Error) Uas- 46 0.419 0.000 4.477 697 127.8 341
(22,2) Slyesdd o2 8.89 437 781 13.98 12.80 5.45

Coefficient of variation (%)

o3 0 5 a0 Jlaisl mhaw )0 s e DS 5529 5 5 e BB 3929 pas sauaslis i 5 4 9 NS
ns,* and **: No significant difference, and a significant difference in the level of probability is 1% and 5%, respectively
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Fig. 1. Interactions between cultivar and plant density (above), cultivar and weed treatment (middle), and plant
density and weed treatment (below) on pod number per plant in chickpea cultivated as rain-fed

Columns with the same letters are not significantly different based on LSD test at 5% probability levels.

\fs



FI-OV amiio NFer Jlo 165l I (0,99) Jlo /3 31 U o GBGiB 3 /.15 9 3 5o SaiSTg £yl 1od g (>N

BWeeded OUnweedwd
1.15 - a
a
T 11 b
g b
]
B
R c
£ 1.05
~ d d
e
‘1 . |
Azad Arman Hashem Adel

Chickpea cultivars

0 D yguo d ol S g5 BME 50 Aild dluwi p (g dcale jloud g by ailfgo bl F1-Y &

st I3 ire 00,0 O Lo w10 LSD 5031 sl 5 eaylo S e By a5 sl g (e DS
Fig. 2. Interaction between cultivar and weed treatment on grain number in pod of chickpea cultivated as rain-fed

Columns with the same letters are not significantly different based on LSD test at 5% probability levels.
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Fig. 3. Interaction between cultivar and plant density (above), cultivar and weed treatment (middle), and plant density
and weed treatment (below) on biological yield of chickpea cultivated as rain-fed

Columns with the same letters are not significantly different based on LSD test at 5% probability levels.
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Fig. 4. Interaction between cultivar and plant density (above), cultivar and weed treatment (middle), and crop density
and weed treatment (below) on economic yield (grain) of chickpea cultivated as rain-fed

Columns with the same letters are not significantly different based on LSD test at 5% probability levels.
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Columns with the same letters are not significantly different based on LSD test at 5% probability levels.
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Table 4. Analysis of variance (mean squares) the effect of plant density of four chickpea cultivars on total weed

biomass
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ns, * and **: No significant difference, and a significant difference in the level of probability is 1% and 5%, respectively
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Fig. 6. Interaction between cultivar and plant density of rain-fed chickpea at 1*t sampling of weeds (above), the effect of

chickpea plant density at two sampling of weeds (middle), and the effect of cultivarsat 2" sampling of weeds (below) on
total weed biomass

Columns with the same letters are not significantly different based on LSD test at 5% probability levels.
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Introduction

The most important principle in the rain-fed cropping system is to maintain and optimal use of soil
moisture. In this regard, selecting the appropriate cultivar and planting density is one of the most important
management decisions. The open canopy structure, short stature, limited leaf area, and the slow growth rate
of chickpea is responsible for its poor competitive ability against weeds. In rain-fed cropping systems, weeds
can also play an important role in soil moisture depletion and can aggravate drought stress on crop at the end
of the growing season. Among the weed control cropping methods, it is possible to select a competitive
cultivar and/or increased planting density. After introducing a new cultivar from rain-fed chickpea,
researchers have always compared it with older cultivars in terms of competitive ability against weeds. So
far, there has been no comparative study of competitive ability or tolerance of a new rain-fed chickpea
cultivar, Adel, against weeds with older cultivars. Consequently, the effect of planting density of this new
rain-fed chickpea cultivar on the response of weeds was not investigated. Therefore, the aim of this study
was to investigate the interaction of this new and old cultivars and planting density on weeds damage under
rain-fed conditions in Kermanshah.

Materials and Methods

This research was carried out at the research farm of the faculty of agriculture and natural resources of
Razi University, Kermanshah, during 2013-2014 growing season. Wheat was planted in the same farm
during the previous growing season. During the experiment, the total rainfall was 85.51 mm. After preparing
the land to plots of 6 x 2 m?, the chickpea cultivars were manually planted with the distance of 40 cm on
each row on 5 February 2013. The experiment was a factorial (3 crop densities x 4 chickpea cultivars x 2
weed interferences) in a completely randomized block design with three replications. Planting densities were
31.3, 38.5, and 50.0 plants m2. Chickpea cultivars were Arman (FLIP90-96C), Azad (FLIP93-93C), Adel
(FLIP99-66C), and Hashem (FLIP84-48C). The factor of weed interference was at two levels of weeding and
unweeding. The crop was harvested on 28 June 2014 to evaluate yield and yield components. The samplings
of weeds were performed to determine the total biomass using a 1 m? quadrate on 20 May and 12 June 2014,
which were coincident with the flowering time and physiological maturity of chickpea, respectively.
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Results and Discussion

In general, the economic yield was decreased by increasing the plant density in all chickpea cultivars.
The planting densities of 38.5 and 50.0 plants m reduced the economic yield up to 8.9 and 42.6% in Azad
cultivar, 30.5 and 37.2% in Arman cultivar, 23.7 and 40.2% in Hashem cultivar and 32.9 and 36.3% in Adel
cultivar compared to planting densities of 31.3 plants m, respectively. Azad cultivar produced the highest
economic yield (146.4 g m2) under weeded condition, while the lowest economic yield (45.2 g m) belonged
to Arman cultivar under un-weeded condition. The presence of weeds resulted in a reduction of 59.1, 51.9,
61.2, and 46.3%, in the economic yield of Azad, Arman, Hashem, and Adel cultivars, respectively. During
the first weeds sampling, the highest (25.7 g m) and the lowest (17.7 g m2) weed biomass were observed at
planting density of 31.3 and 38.5 plants m?, respectively- whereas during the second weeds sampling, the
highest (60.0 g.m?) and the lowest (42.8 g. m?2) weed biomass were observed at 31.3 and 50.0 plants m?,
respectively. Moreover, during the second sampling of weeds, the highest (54.7 g m) and the lowest (40.8 g
m%) weed biomass were observed at the plots of Hashem and Adel cultivars, respectively.

Conclusion

In this research, the planting density of 31.3 plants m was optimal planting density for all four chickpea
cultivars. It seems that the increase of planting density to control weeds in rain-fed chickpea cropping system
is an unsuitable technique. Therefore, it is necessary to consider other techniques to control weeds in rain-fed
chickpea cropping systems. An interesting observation in this study was that, although the economic yield of
Adel cultivar was lower, the lower biomass of weeds in the plots of this cultivar was observed compared to
other cultivars. This observation can be related to allelopathic compounds produced by Adel cultivar which
is costly for the crop itself and has reduced its yield.
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