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Summary The presence of weeds in winter sown
chickpea is a serious threat to crop yield. Conven-
tional hand and mechanical weed controls are not
economically effective in chickpea. Therefore, the
use of other weed control methods, such as chemical
control, is necessary. More effective herbicides with
a broader spectrum of weed control and wider adapt-
ability in chickpea are sought. Therefore, the effect
of herbicides including pyridate, pendimethalin, oxy-
flourfen, trifluralin and paraquat on weeds in chickpea
crops were evaluated at the Research Farm of Tehran
University, Karaj, Iran during the growing season of
2002-2003. Weed control treatments included pre-
emergence applications of pendimethalin (1320 g a.i.
ha'') or oxyflourfen (600 g a.i. ha!), post-emergence
applications of pyridate (1200 g a.i. ha''), oxyflourfen
(480 g a.i. ha!) or paraquat (200 g a.i. ha!). In addi-
tion, different combinations of pre-plant trifluralin
(960 g a.i. ha') and pendimethalin (1320 g a.i. ha')
each with post-emergence applications of pyridate
(1200 g a.i. ha!), oxyflourfen (480 g a.i. ha!) and one
hand-weeding were used. There were two controls:
a weed free and a weed infested. The results showed
that biomass and grain yield, pods per plant, main
stem height and harvest index were significantly dif-
ferent among the weed control treatments (P <0.05).
The traits such as 100-grain weight and grains per
pod were not significantly different. Post-emergence
applications of oxyflourfen and paraquat injured the
crop. The integrated treatments of trifluralin + one
hand-weeding, pendimethalin + pyridate, trifluralin
+ pyridate, pendimethalin + one hand-weeding and
application of pendimethalin alone, gave good weed
control and high yield. These are the best treatments to
use in chickpea under similar conditions to this experi-
ment.
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INTRODUCTION
Chickpea is the third most important pulse crop after
dry beans and dry pea (Singh and Saxena 1999). In
order to increase chickpea production in Iran, better
production techniques such as optimum sowing date,
sowing density, fertiliser application and weed control
must be developed and used by farmers. Plants sown
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ecarly can take advantage of a longer growing period
under favourable temperatures and higher available
soil moisture. Seeding late reduces the growing period
and exposes plants to high temperatures. This is a
problem, as heat stress can cause drop of buds, flowers
and young pods (Singh and Saxena 1999). However,
high numbers of weeds occur in winter-sown crops.
Therefore, weed control has a greater relative effect on
chickpea yield in winter sown crops than spring-sown
crops. In studies conducted at ICARDA, chickpea seed
yield increased from 990 kg ha™! in the weedy control
to 1850 kg ha' (Anonymous 1993). The complete
control of weeds by hand resulted in a 1500 and 87%
increase in yield at Scottsbluff and Sidney, respectively,
compared with the untreated check (Lyon and Wilson
2005). The use of appropriate herbicides can eliminate
this early weed competition and prevent yield losses
(Muehlbauer et al. 1995).

This study investigated the efficacy of several
herbicides and hand weeding for weed control in chick-
peas in Iran.

MATERIALS AND METHODS

This study was carried out on the experimental farm
of Tehran University, Karaj (35°34'N and 50°57'E
with an altitude at 1160 m) during the growing season
0f 2002-2003 using chickpea (Cicer arietinum L cv.
ILC 482). There was an average temperature of 14°C
and total rainfall of 241 mm. The soil was a sandy
loam with a pH of 7.5. The experimental design was
a randomised complete block design (RCBD) with
four replications. Sowing was done by hand in plots
having four rows of 8 m length with 50 cm inter row
spacing on January 2003. Pre-emergence herbicides
were applied after sowing and post-emergence herbi-
cides were applied at the 2—4 leaf growth stage at the
recommended rates (Table 1).

Data on weed species in each plot were collected
at chickpea harvest. Weeds were cut at ground level in
each plot from a 0.5 m? area and were taken to the labo-
ratory for separation and dry weight determinations.
Crop density was determined and five plants were
taken from each plot for measurements of plant height,
branch and pod number. Plants were dried at 70°C for
2-3 days and 100-grain weight, seed yield, biomass
yield and harvest index measurements made.



The data were subjected to analysis of variance
using SAS Statistical Package and mean values were
separated according to Duncan’s multiple range test.

RESULTS AND DISCUSSION
Amaranthus retroflexus L., Chenopodium album L.,
Polygonum spp., Solanum nigrum L., Salsola iberica
Sennen & Pau and Convolvulus arvensis L. were the
most dominant broad-leaved weed species in the field
experiment.

Biomass and grain yield, pods per plant, main
stem height and harvest index were significantly

Fifteenth Australian Weeds Conference

different among the weed control treatments (P <0.05).
The traits such as 100-grain weight and grains per
pod were not significant (Table 2). In treatments that
containing oxyflourfen or paraquat, chickpea yield was
significantly reduced because of plant injury.

Only oxyflourfen, applied pre-emergence at 600 g
a.i. ha'!, significantly reduced plant height compared
with the weed infested or weed free checks (Table 2).
Oxyflourfen applied pre- or post-emergence, reduced
plant height, delayed plant maturity and caused leaf
chlorosis. Thus, this injury could be the reason for
the large loss of yield in treatments that contained

Table 1. Treatments, application doses and application timing of herbicides investigated.

Treatments Application rate (g a.i. ha') Application timing

Trifluralin + one hand-weeding 960 Pre-planting+ 2—4 leaf stage
Trifluralin + oxyflourfen 960 + 480 Pre-planting + post-emergence
Trifluralin + pyridate 960 + 1200 Pre-planting + post-emergence
Pendimethalin 1320 Pre-emergence

Pendimethalin + one hand-weeding 1320 Pre-emergence + 2—4 leaf stage
Pendimethalin + pyridate 1320 + 1200 Pre- and post-emergence
Pendimethalin + oxyflourfen 1320 + 480 Pre- and post-emergence
Oxyflourfen 600 Pre-emergence

Pyridate 1320 Post-emergence

Oxyflourfen 480 Post-emergence

Paraquat 200 Post-emergence

Weed-free check - Repeated after emergence
Weed infested - -

Table 2. Mean comparison of the different control methods on chickpea yield and yield components. Means
followed by the same letters in each column are not significantly different (Duncan multiple rang test 5%).

Treatments Grain yield Biomass Harvest index Pods per Plant height
(kg ha') (kg ha') (%) plant (cm)
Trifluralin + one hand-weeding 1934 ab 4086 abc 47 ab 66 ab 37a
Trifluralin + oxyflourfen 1893 ab 4242 ab 44 abc 78 a 4l a
Trifluralin + pyridate 1441 cde 3265 de 43 abc 56 bed 37a
Pendimethalin 1828 b 3984 be 45 ab 70 ab 37.6a
Pendimethalin + one hand-weeding 1861 b 4014 abc 46 ab 57 bed 37a
Pendimethalin + pyridate 1947 ab 4093 abc 48 ab 61 be 38.6a
Pendimethalin + oxyflourfen 1161 ef 2950 e 40 be 47 cde 36.75a
Oxyflourfen 1557 bed 3328 de 47 ab 43 de 28.65b
Pyridate 1776 be 3705 bed 48 ab 57 bed 36.85a
Oxyflourfen 1334 de 2990 e 44 abc 40 ef 3895a
Paraquat 1558 bed 3452 cde 45 be 45 de 379a
Weed-free check 2262 a 4386 a Sla 68 ab 369a
Weed infested 879 f 2361 f 37¢ 28 f 38a
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Table 3. Mean efficacy of different weed control methods against broadleaved weeds (based on percentage of
weed dry matter reduction). Means followed by the same letters in each column are not significantly different

(Duncan multiple rang test 5%).

Treatments Chenopodium album (%) Convolvulus arvensis (%) Total weeds (%)
Trifluralin + one hand-weeding 96 a 64b 90 abc
Trifluralin + oxyflourfen 98 a 56b 86 be
Trifluralin + pyridate 96 a 47b 88 abc
Pendimethalin 96 a 37 be 83 be
Pendimethalin + one hand-weeding 9% a 58b 92 ab
Pendimethalin + pyridate 96 a 49 be 87 abc
Pendimethalin + oxyflourfen 97 a 46 b 93 ab
Oxyflourfen 98a 48b 88 be
Pyridate 90 b 49b 77 cd
Oxyflourfen 78 be 49b 77 cd
Paraquat 75¢ 37 be 69 cd
Weed-free check 100 a 100 a 100 a
Weed infested 0d Oc Oe

oxyflourfen. Treatments containing pendimethalin
and trifluralin provided a good level of weed control
but without any crop injury.

Weed control varied with herbicide treatment
(Table 3). Pyridate or oxyflourfen applied post-
emergence following trifluralin or pendimethalin
provided excellent broadleaf weed control, with the
exception of C. arvensis. Pre-emergence application of
oxyflourfen controlled weeds early in the season. The
combined treatments of pendimethalin + oxyflourfen,
pendimethalin + one hand-weeding, trifluralin + one
hand-weeding and trifluralin + oxyflourfen effectively
controlled all broadleaf weeds by 93.4, 92.2, 90 and
88.5%, respectively.

The integrated treatments of trifluralin + one
hand-weeding, pendimethalin + pyridate, trifluralin
+ pyridate, pendimethalin + one hand-weeding and
application of pendimethalin alone, produced both
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good weed control and high yield. The excellent
control of weeds and no injury effects on crop with
these treatment resulted in increased grain yield and
biomass accumulation.
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