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Table 1. Weeds based on dominance in chickpea field

ENEPRE b b oolgils o515 (82 )3) oo (gl 3

Scientific name Persian name Family Density (plant/m?)  Relative frequency %oRelative
Amaranthus retroflexus L. 9l Amaranthaceae 23.94 11.38
Chenopodium album L. o el Chenopodiaceae 18.53 10.57
Convolvulus arvensis L. S Convolvulaceae 16.82 9.76
Sophora alopecuroides L. Ol b Fabaceae 8.29 8.94
Cichorium intybus L. Ly Asteraceae 3.47 8.94
Carthamus oxycantha M.B. g 515 Asteraceae 2.29 8.94
Centaurea balsamita Lam. s 5 Asteraceae 4.41 8.13
Cephalaria syriaca (L.) Roemer & Schultes QB Dipsaceae 3.76 8.13
Vicia assyriaca Boiss. Sale Fabaceae 0.94 7.32
Galium tricornutum Dandy. e Rubiaceae 141 7.32
Anthemis cotula L. e digly Asteraceae 0.59 5.69
Triticum aestivum L. 5085 paiS Poaceae 0.41 4.88
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Table 2. Analysis of variances of percent weed population and dry weight reductions

i @l Source of variances @bl 4o o dode o313 . 92 el el .
d.f C. album population  A. retroflexus population
LSS Replication 3 7.1 44.9ns
,95lgadoS Row cultivator (R) 1 1427.6** 773.39*
s Error 3 16.84 59.67
S dile Herbicide (H) 6 7070.46** 6548.34**
s Error 18 6.55 76.39
DS GaleX gilg.lsS H xR 6 149.07** 148.31**
(12 Error 18 6.43 31.25
(30,0) Ol s o o cv% 10.22 7.4

o)) g auo,00 ksl mlaw (o o cme g s srepas s 54y 9 * NS

ns, * and **: No significant and significant at 5% and 1% levels of probability, respectively
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Continue of Table 2. Analysis of variances of percent weed population and dry weight reductions

S dndas Sy 2l s ) o Sy KB 0j9 5 psla 5
! S ST o5 0¥ ST 09 sthe S 09 bglecile J5 o1y

C imensppaion £ AN Aeroles - Gaenh - Tolwed
19.48ns 115.79ns 160.13ns 5.369™ 3.435ns
837.47* 5185.76ns 326.653ns 10.013** 217.84*

75.93 97.52 140.11 76.379 14.54
6851.32** 4442.83** 4136.68** 6623.04** 5323.07**
53.86 85.38 136.78 61.15 10.8
95.47ns 1159.37** 793.84** 80.36ns 86.43**
50.78 75.1 128.31 29.8 7.76
11.44 13.83 16.93 12.9 4.56

o)) g oo ,00 il mhaw ;o o cae g S srepas s 54y g * NS
ns, * and **: No significant and significant at 5% and 1% levels of probability, respectively
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Table 3. Effect of herbicdes on percent weed population and dry weight reductions

(W0 0) Sis 359 pmals
Dry weight reduction (%)
sl Treatments ke iS5y uapEl SKhS0ly e Sy SS9
C. album A. retroflexus C. arvensis
dry weight dry weight dry weight
,9lssS poe Without Cultivator 74.19b 67.07a 36.72a
sledsS Cultivator 91.69a 71.9a 35.8a
Oasd Linuron 69.74b 36.26d 11.9f
Fsldlas’gs! Isoxaflutole 96.3a 58.84b 24.43d
(R8RS Metribuzin 98.2a 79.76b 21.39de
olesThl Paraquat 53.92¢ 48.71c 15.95ef
Olbesusy Pendimethalin 57.5¢ 55.64c 34.21c
Sy Pyridate 99.42a 95.19a 42.57b
Ry Hand weeding 100a 81.34b 100a

Al o de BT W3 wo 00 il e jo SSls (glaselsais O}A)'1 ooboly egiw ;2 0 Al By > b sl ks
Means followed by the same letters in each column are not significantly different on Duncan’s multiple range test, 5%.
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Continue of Table 3. Effect of herbicdes on percent weed population and dry weight reductions
(W0 3) Cares uals
Population reduction (%)

pobulation bopulation pbpulation Total weed density
s9leddsS pae Without Cultivator 69.75b 71.81b 39.9a 59.66b
HeledsS Cultivator 81.77a 79.25a 29.36b 63.27a
99 Linuron 59.18hb 37.25¢c 9.2d 29f
Jslilus'gsl Isoxaflutole 98.3a 99.46a 29.85¢ 75.04bc
(RIS S Metribuzin 97.94a 94.93a 14.91d 71.86¢
SISl Paraquat 43.54b 45.98hbc 15.95d 34.06e
Ol Pendimethalin 52.57b 52.9b 26.78c 43.83d
gy Pyridate 95.88a 98.18a 40.9b 78.11b
R Hand weeding 96.88a 100a 95a 98.33a

it I e B 0B 5o )00 Jleiml mhans o (S5l (glasalsaiz aesl Lululp cygim o 40 aline gy b slo . Silee
Means followed by the same letters in each column are not significantly different on Duncan’s multiple range test, 5%.
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Table 4. Effect of main and secondary factors interactions on percent weed population and dry weight reductions
(Wo,3) Sz 59 (Rols
Dry weight reduction (%)
ofdelw SLSnly et El SES0ly e S SUS G5

Sl Treatments C. album A. retroflexus C. arvensis
dry weight dry weight dry weight
9o Linuron 51.86¢ 24.89f 13.1e
Fslilas’ ! Isoxaflutole 100a 83.62ab 27.67cd
(RIS S Metribuzin 100a 74.71bc 14.32¢
TssTl Paraquat 29.24d 42.01ef 16.47e
Ol sy Pendimethalin 38.74cd 46.58de 36.86bc
Sy Pyridate 99.47a 97.68a 47.26b
9 Hand weeding 100a 62.7a 100a
H9lsdsS+ 00595 Linuron + cultivation (C) 87.61ab 47.63de 20.72d
H55lseilgSH J5sllus 'y ) Isoxaflutole + C 100a 88.07ab 21.19de
sl oS+ jemis e Metribuzin + C 100a 84.82ab 28.47cd
L95leatlsS + TS Paraquat + C 78.6b 55.42de 15.43e
s95lead g5+ llias sy Pendimethalin + C 76.26b 64.7cd 31.55cd
555l eSH Cuy Pyridate + C 99.38a 92.7a 42.88h
BPPUA ERNE Hand weeding + C 100a 100a 100a

s I gae BT W8 wsy0b Jlisl mda )3 (SOl glaislsaiz aesl el (g o 50 alie Bg o L sla 1 Sle
Means followed by the same letters in each column are not significantly different on Duncan’s multiple range test, 5%.

sypsblile CLis ()39 9 Cares ol o0 p £ )8 g ol Jole Jilise il —F Jgus aolol
Continue of Table 4. Effect of main and secondary factors interactions on percent weed population and dry weight

reductions
(A0 38) Curoxr unls
Population reduction (%)
opaabo oSy apEleSly e Sam el jmladile JS o515
Slesd Treatments C. album A. retroflexus C. arvensis Total weed
population population population density
G99 Linuron 32.45¢ 26.29d 9.82d 22.59i
Figlsls g5l Isoxaflutole 97.03a 98.91a 36.7b 75.94bcd
ESTo e Metribuzin 97.33a 92.20a 15.32cd 71.76d
SlesTb Paraquat 26.57¢c 37.69c 16.85cd 27.48h
Oelliogany Pendimethalin 49.34b 49.58b 36.13b 42 4ef
oy Pyridate 91.77a 98.03a 44.87b 77.42bc
Ry Hand weeding 93.76a 100a 90a 96.66a
s9lead oS+ g9 Linuron + cultivation (C) 57.91b 48.22b 28.58¢c 35.41¢g
295lgdgS+ JglluS 'y Isoxaflutole + C 99.58a 100a 23.01c 74.14cd
35515 sS 1 5am6 e Metribuzin + C 98.55a 97.67a 14.51cd 71.97d
ileatlgS + TsS1,L Paraquat + C 60.52b 54.28b 15.06¢d 40.63f
s9led S+ llias oty Pendimethalin + C 55.8b 56.22b 17.44cd 45.26e
555l gSH oy Pyridate + C 100a 98.33a 36.94b 78.79b
s5leadsS+ s Hand weeding + C 100a 100a 100a 100a

A I e NS 0B 5 j00 Jleda] ghans [0 (oSSl glaralsaiz ae3l elulp im0 58 aline g > b slaSilee
Means followed by the same letters in each column are not significantly different on Duncan’s multiple range test, 5%.
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L cian iy 9 FslluSgnl a5 Jlo ) il
S (g g Cudy b e slass 1158l ws )00A 4 09
Y Jgaz) azals g lel o e B

Slddes g 25dile Jolo 5o slonSle alin 2L
6L logs 45 ols Gt oo o0 Jlazs gl 45 ysilelsS
S P Codi g 9 9lelsS + ey OleadsS + Cod
A S 0950 alls o Slae o358l ds oY/ 4 $F/0 FF/A
e Dol Lo cl G g wiidls S g0 vl
5 Bl gl (omzy slajless (A Jgo) bl 092
5955 als 5, Shee Sl cmge oillsS + J5glilS
=l (A Jooz) B0l oo, oV VIY 5 VT LYYV g jan
b g ey o sl sne e G oS ool (las Ghdios
O 095 196sS 5 ey e el e (2SI LS i
35 0325 0555 3, Shee (55, ;o U5 ;L5 5l Lacis,
9l oS + Con e 00,15 (Emenky et al., 2010)
bl o ol golially 0 56 a5 ST Sis (59 Jo ,oFY
Ly oo e ilailsS + 558l 33l 5 JiglluSyal 3,85
P PN I NI NEEC RN L IRWI £ LW 7%
ols (Las YU 50 00,53 i auiils gileteS + Cony o
5355 413 5, Shee Sl s Sl 3l 5 o 45
o LagpSaile cnl 0 )5 o 1y )l )gilsadsS a0 5l
5 Lacis) e (F55s150dsS L ool 50l 5 le
S e BB AT ST i (59 9 ails o, Slas iul38l
531)LS 48 sl ooy 53 (glanlllas o 0t oanlive gl
i (g Sl ;0 odddnogi Sl sla S ale
GelS g (09w aldl g 0950 3 Shes Bl crge
312 s o) (i slahs) @ s o sloas 5o
(Dixit et al.,, 2015) w3 o ((Swd g 5 S
3leedsS + Jglilus gl ciuy g (JislluS gl lo Lo
9 VY e 59lontdsS + 29 9 595l0ateS + S
PSS L g asiols ol 8l 050 gy glas )l o, oYV /PO
o o yiion (A Jgaz) s ilas g lel o cxe DS
Sy (Ao APIY) 2y slojlos any 3-Leie ML
+ S o 9 (0o, 0AB/Y) [eiledsS + g ((Quo 0AYTY)
(Pl ol sloslos 35— (9—2,0AV) ;5l92oS
O e 9555 l5lsS + BlBlS gl (o jgais e
Sacss 9o, sOAIY 5 D315 BVIF DAIFY s iy «55l5e)sS
(A Jgaz) wols iol38l 1) se5u B
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Sg5i Wy g o ySlos
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oealS cel 0550 iadilex 5l e 59,00 5 YO by,
Radicetti et al., ) o_s asls o, Slee 01580 5 5 ,05lacile
o 1S Jlosl a5 ool o,Lal Koo oy 0 (2012
50 Shoe 1 ()3 cimn 3l iS5l LS g15ntlsS g Groe
(Emenky et al., 2010) s,la5 5456 4545 sl 55

5 LaiSaade sole Ol il slo Sl anlie o) 5
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Table 5. Analysis of variance chickpea yield and growth

a5 @b 93T a0 g glas WSS S (59 Wy yp 40 B olaxy PHERKIPYS Sigwols
Source of variances d.f Plant height Dry weight per plant  Number of pods per plant  Grain yield Phytotoxicity
UL 3 0.50ns 3.20ns 11.8ns 3.06ns 0.732
Replication
0.49ns
s9lslsS 1 43.59* 27.99ns 143.07* 0.13
Cultivator (C)
o
3 0.552 2.75 22.758 5.405 1.076
Error
oS cale 6 3.66** 952.81** 6392.40** 932.22** 902.842
Herbicide (H)
Uas 18 0.53 3.021 15.222 1.77 0.748
Error
S aleX gilg.lgS 6 0.75ns 11.94** 10.53ns 17.79** 0.509
HxC
Uas- 18 0.37 2.62 15.02 1.38 0.723
Error
Oyt p2 18.4 5.45 7.63 7.06 8.23
Cv%

Aoy0) 5o, el mhaw ;o o s g s prepae (s 54y e NS
ns, * and **: No significant and significant at 5% and 1% levels of probability, respectively

3955 o£1y3 oL uiy 9.8 Shos Ll Ao yd (g 5gmolS duoyd g il slaiScale WU -F Jgus
Table 6. Effect of different herbicides on percent phytotoxicity, improving yield and growth of chickpea

(W2)3) 9955 (€155 oL oy 9 0 ,Sdas (i34
Improving yield and growth of chickpea (%)

. AP ST SlS ) gy S M sluxy . (w0 33) 5 jgmols
Sl Treatments o em. ) D:Jy weight ;e): Ns:J)rr:tier of pods Qb.d;'.m Ph;to‘tsc;;ity
Plant height Grain yield
plant per plant (%)
y3leudeS pae Without Cultivator 20.73a 28.79b 50.85a 28.48b 14.45a
,55l5.deS Cultivator 20.91a 30.55a 52.31a 31.39%a 14.34a
95 Linuron 20.1bc 22.54d 14.23e 21.87d 30a
Fslils gl Isoxaflutole 21.29a 34.28b 59.13b 35.57b 13.63d
2355 fe Metribuzin 20.94ab 30.12¢ 57.91b 31.39c 17.25¢
Slesb Paraquat 20.36bc 13.6e 33.18¢c 14.83f 3.25e
Ol gasy Pendimethalin 19.99¢ 22.23d 25.86d 20.35e 20.2b
Sy Pyridate 21.73a 4197a 84.27a 42.52a 2f
ey Hand weeding 21.34a 42.99 86.69a 41.6a -

A I gire ST 0B 0o 00 Lol haes [0 (Sl glataloaiz ge;] Lulel s ey H2 50 aslive g, b sla Silee
Means followed by the same letters in each column are not significantly different on Duncan’s multiple range test, 5%.
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Table 7. Interaction of the effect of herbicide and cultivation on percent improving yield and growth of chickpea

(W0 y9) 39555 (81,5 oL ) 9.5 Sdas (381
Improving yield and growth of chickpea (%)

o Treatments g gl.é._’p‘,! 45,.3;;.‘ S (439 Aigy B 50 ML Sluy M‘é-é)s.-Lo.ﬁ
Plant height  Dry weight per plant Number of pods per plant Grain yield
95 Linuron 19.92d 20.15e 11.53f 19.86fg
Jglilusysl Isoxaflutole 21.27ab 33.68b 58.67b 33.96bc
39S S Metribuzin 20.25cd 29.28¢ 57.6b 30.63cd
sy Paraquat 20.61bcd 12.56f 34.26¢ 13.44i
ol Pendimethalin 19.95d 19.92¢ 24.62e 18.7gh
Sy Pyridate 21.62a 41.8% 83.26a 43.6a
R Hand weeding 21.49ab 44.08a 86.37a 37.18b
9l5dsS+ (0595 Linuron+cultivator (C) ~ 20.28cd 24.93d 16.92f 23.88e
s9leeSt Jslalas’s ! Isoxaflutole + C 21.31ab 34.89b 59.58b 37.18b
sl oS+ jems e Metribuzin + C 21.65a 30.96¢ 58.21b 32.15d
SolgadsS + TeSTL Paraquat + C 20.11d 14.65f 32.1cd 16.22gh
)9l g5+ llian oy Pendimethalin + C 20.04d 24.54d 27.09de 22.01ef
solead oS+ Sy Pyridate + C 21.84a 42.04a 85.28a 44.46a
P19+ g Hand weeding + C 21.18abc 41.9a 87.02a 45.83a

A Iy e BT 08B 0o 00 Jloss| o jo (SOl glaislosiz ae3] (olly (siw ;o )0 alie Bgy> b sla (Sl
Means followed by the same letters in each column are not significantly different on Duncan’s multiple range test, 5%.

S5l Sile el ] o3, 5,Khas il
g e olasy cails o Slae woss (55, (5 5wolS Judo &
LBl gy 0 )8 Hledd 4y Cond (65508 gy S (3
»lsreslacide aS il o925 b 13 (jemes e 25 le
3955 Sy 2 SigmolS Jodo Lol ols (2l cnlio o
slogiSale oy oy 55 tsucols, olLS
5 S U e o SIS 5 e ol
50 ol yelestlsS b ol yan Lal cariils ;o slacile tals
Lo Lo oyl o ails o, Slee g <8l yiulidl o goe O g0
B9 ol 9958 59, p b AS e (nl (§gmelS s &

sl (p ol udy o WS le 980 IS 5k 4
e 5o rasbacile J, 55 5 als s Shee il oz 2
FoluS gl pSide (o) p (] )3 (mizmen 392 956
Sg— s Sy 3,5 J5S ) 5 eslacile I (grmg b
Ol Brae A 0 (6t Slogw) p o] Dlaiios o
ot 9 aote) S LS Sl glagles jo 2S5l
5 plonil calidee polie g (29,

O35Sy Sl 4y Connd 0954 il o6l o
4 Jood Sl g5 Cadgi¥e - addllas S5 e el Sglite
S gl ol 5l a5 Wad (w2596 5 9 bl
Sb 00ls (a5 (jgms e RS ide 4y Jeodte 4igS
Olye ao JglluS gl 2sale (Gaur et al.,, 2013)
30 (Y Jeoz) cdls 092 (69, o (6 )j5—wolS do 2\ Y/F
25U BlluSgil (iScale a5 Cuol o o,Lil K08 qwy
g (Veisi, 2001) o,las 0556 59,y (sadtie ke
ol Bbe o 095 mslacale g4, » Datta et al., (2007)
ol 3 o5 (5 55mmolS 45 e ou 0Ll Lol ol g5
VU PH 5 ol o1 olyo (slyima L slacSs o S aile
51 srg azals J,us (Wicks et al., 2000) s ls sy
3 Sl dStn jrasladide (5 S oS o lodis?
Gl S 5l S s Lyl s o > YU GTLS
(Anonymous, 2015) ¢l JsliluS gl iScale
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Introduction

Chickpea is important due to its grain high protein. Chickpea is weak to compete with weeds because of
the retard growth at the early stages. Therefore, weed control at this time plays an important role to gain high
production. Chickpea is being grown in both dry land and irrigated systems, and growers in both systems are
finding weed control to be a major obstacle to profitable production. Weed control is essential for maximum
seed yield and seed quality. Selection of the herbicide plus cultivator between rows can effectively control
weeds. Herbicide due to efficiency and cost savings play a basic role in weed management. Application of
Isoxaflutole controlled weeds in chickpea fields with very low phytotoxicity on chickpea. But the risk of
crop injury from Isoxaflutole has been reported to be greatest in soils with low organic matter content and
high pH. The only herbicide registered for chickpea in Iran, is pyridate in 1998.Considering the importance
of agriculture chickpea in Kermanshah and high cost of hand weeding in the fields, this study was projected
to achieve the most appropriate herbicides in combination with mechanical methods (row cultivator), in
order to optimally control weeds and increase the yield of chickpea. The objective of this research was to
identify efficacious chemical weed-control plus cultivation options for rainfed production of chickpea in
Kermanshah.

Materials & Methods

The experiment was carried out as strip plot based on complete randomized block design with four
replications during 2014-2015 in Kermanshah province. The main factor included inter-row cultivation and
without inter-row cultivation and the sub factor consisted of applications of Linuron (pre planting),
Isoxaflutole (post emergence), Metribuzin (pre emergence), Paraquat (post emergence), Pendimethalin (pre
emergence), Pyridate (post emergence) at rates 0.67, 0.48, 0.42, 0.05, 0.82, 1.5 kg a.i./ha respectively and
hand weeding. Chickpea (ILC482) were sown on March 3" placing 45 seeds m in rows 0.6 m apart. All
herbicides were sprayed with an Elegance 18 electric knapsack sprayer equipped with flooding nozzle and
calibrated to deliver 300 L/ha of spray solution at a pressure of 2.5 bar. Herbicides were applied in one-half
of each plot, and the other half kept as its control. The inter-row cultivation was applied on April 29" 2014.
Percent weed population and biomass reduction in all treatments was measured separately for each weed
species by counting the number of weeds 30 days after treatment within two fixed 1m? quadrates that were
dropped in the treated and untreated halves of each plot. The data were subjected to the analysis of variance
using SAS. Means were compared using Duncan's Multiple Range test at P=0.05 level of significance.
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Results & Discussion

Results showed that cultivation between rows reduced population of Lambs quarters and Redroot
Pigweed significantly. Linurin and Paraquat could not provide acceptable biomass and population reduction.
But Pyridate, Isoxaflutole and Metribuzin could control satisfactorily weeds. None of herbicide treatments
could reduce Field binweed populations satisfactorily, so that the highest population reduction was observed
in Lambs quarters (100%) where sprayed with Metribuzin. Percent total weed density reduction by pyridate
and Isoxaflutole was highest (78% and 57%). Metribuzin reduced total weed density by at least 71%. Hand
weeding plus cultivation, Pyridate plus inter-row cultivation and pyridate, caused chickpea grain yield to
increase by 44.83%, 44.46%, 40.58% respectively compared with weedy check. Isoxaflutole plus inter-row
cultivation and Isoxaflutole caused chickpea grain yield to increase 37.18% and 34% respectively. The
highest chickpea phytotoxicity (30%) was achieved where Linuron applied.

Conclusion

Overall results showed that pyridate at rate 1.5 kg a.i./ha is a suitable option for control of weeds and
increasing the chickpea grain yield. The results also showed that inter-row cultivation had no significant
effect on weed reduction and grain yield by pyridate and Isoxaflutole. In this study, isoxaflotle controlled a
wide range of weeds. It is suggested that further studies be carried out on the use of this herbicide at different
times of application (pre emergence and post emergence) and different amounts.
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