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Evaluation of efficiency of some soil-applied herbicides for weed control in chickpea
(Cicer aretinum L.) and their residual effect on growth and grain yield of bread wheat
(Triticum aestivum L.) in crop rotation under rainfed conditions
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Table 1. Physical and chemical properties of the soil at the experiment site
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Soil depth  Sand  Silt  Organic matter Clay pH EC NOs P K

(cm) (%) (mp.cm™) (mg.kg)

0-15 46 42 0.76 12 7.8 0.83 144 73 290

15-30 44 42 0.79 14 7.9 0.86 265 75 270

30-60 41 41 0.60 18 6.3 0.86 191 6.1 250
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Table 2. Mean comparison of reduction of weed density (compared to untreated control) in herbicide treatments in chickpea field

Saslcie oS5 rals
Reduction of weed density (%)

o A DI Ay thés Spslacale 50

Treatments lasT sleles Conringia orientalis  Cephalaria syriaca Polygonum aviculare Galium aparine Total of weeds
Pre plant Sulfentrazone (100 g.ha?) RES{IH PRG-I - 57d 15e 25d 77ab 33f
Pre plant Sulfentrazone (200 g.ha?) 33505 ol g B8 iy 73c 37de 25d 62bc 53ef
Pre emergence Sulfentrazone (100 g.ha%) RYB{IRr PO- i 10e 21e 50e 25d 269
Pre emergence Sulfentrazone (200 g.ha%) RYB{IRr PO- vy 6e 29de 62bc 50d-b 43f
Pre emergence Sulfentrazone (300 g.ha%) RES{ I PRS-V 88b 13a 88a 75ab 57de
Pyroxasulfone 3558 guleS 5 5 100a 75a-C 75ab 79ab 82ab
Flumioxazine 23l el 100a 79ab 62bc 25ab 72bc
Metribuzin CRIs 100a 54b-d 12d 35cd 50d-f
Sulfentratrazone+Metribuzin om0 5 ) g 100a 50cd 13d 84ab 62cd
Sulfentratrazone+Pyroxasulfone REETI P YRETPS I PO 100a 88a 88a 100a 94a
Sulfentratrazone+Flumioxazine o 3leS e gl 0 931 3 ) e 100a 100a 80a 69ac 82b

L, (ols fme S slE5 s o di.i Jlaz| ch.ﬂ)))'b&ﬂ ) g FIRE O}A).T ol i df}:_:..» oy shols S@Lﬂwi.l\‘:ﬁ Ogiw o )3
Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using LSD test
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Table 3. Mean comparison of reduction of weed biomass in herbicide treatments in chickpea field
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Reduction of weed biomass (%)

o 25 S Lolan thée e sbade JS

Treatments eislosT sla,les Conringia orientalis  Cephalaria syriaca  Polygonum aviculare  Galium aparine  Total of weeds
Pre plant Sulfentrazone (100 g.ha't) RY BT PO g 96b 67c 53bc 89ab 81de
Pre plant Sulfentrazone (200 g.ha™?) RYSIERT PG g 97ab 86ab 69a-c 83ab 79dc
Pre emergence Sulfentrazone (100 g.ha?) RYS I PRS- AP 90cbh 85ab 67a-c 56¢d 75ef
Pre emergence Sulfentrazone (200 g.ha?)  GiKa s 6 S Y0 0) 0550 5l o i gy S 86db 9lab 8la 75bc 83c-e
Pre emergence Sulfentrazone (300 g.hal) (s 55 5,8 ¥ +) 0505 8 g (o9 et 99ab 87ab 85a 94ab 9la-c
Pyroxasulfone 0558 sl g 1 100a 75bc 87ab 9lab 86b-d
Flumioxazine pileS g sl 100a 98a 50c 86ab 75ef
Metribuzin Cpise e 100a 94a 0d 75bc 67f
Sulfentratrazone+Metribuzin st O3 5 ) g 100a 95a 13d 92ab 75ef
Sulfentratrazone+Pyroxasulfone 0558 gulS g b 09530 5 ) g 100a 98a 78a 100a 95a
Sulfentratrazone+Flumioxazine 3 gm0 95 5 ) g 100a 100a 9la 52d 93ab
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Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using LSD test

A


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.2.3.6
http://agrobreedjournal.ir/article-1-1231-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1401.24.2.3.6 ]

MIFPIAFL Y OSan s et STl (sl S Cale 1,87 L 5,I"

aS (s slaate (Nosratti et al., 2017a) A&
Gt ol 53 gLl s e gla S Cade bw g
5 s e S g g 0951 5 8 )
3530 55 OL St o Ja 5 (05 gl s
L= =l L (Vencill 2002) ol 4 S 515 ) »
La i8S e ol 51 alin 51 35158 oot ol ol
St 3 3 23 ae e L glacale J 28
el O

A8 il add 5,158 (G ol gl L alie
I el s e L 09515 ) e DY
Ui aslade ale 1 2SS Cale 1l SI,LS
(Hutchinson et al., 2005) 4% o 5 aedew § vy =
byl o S o3 0L 5 Sl G S
IS 03 St LS (s e 4055 5 A s
O e by s B 5 (A3 58 50 slacile
Wals e 4 09515 ol g

e B
2303 S s b Lone oMo Ol S5 1y
Srasladale o o5 IS 50T ol e
Al s sl S s ok 5 S
5 A O e 4 S el 0313 Ol O
= Sh 3 M oIS O sl STy s o iS
(Kochia indica) 5355 sl 5 » glacas J 28
<zl (Abutilon  theophrasti) a4 ,
O 58} g—wluS 5,0 51 .(King and Garcia, 2008)
Sl s o gL S slacade d 28 5o
Sl ol 5,158 55 0l LT ae 0 3 g8
= o5 054 suwlnS 5, (Zollinger and Ries, 2007)
ol e ¢ n slacide J 287 53 030 e
ods Sl Lal 3 50 55 J gemmes 4 o Esls
O3 S o8 3 Ly 058 mileS 5y b s loes 457 o
03,5 J, =S 1) 5 slacade | s 2 b
S5 i ol LG S I S JAS sl
.(Wait and Skroch, 2002)

ARA

Sl 0355 i 2 e S e S
pfvu Sl g5 5 CBls 1)l o 2aS b Cda
bglus 55 5 (hras ot oS Yt 5 08515 oA e
A5 G IS Lol 0531 5 ol g 0 58 g 510
03 95 T 3 (¥ Jgdz) Ll § o Cale ol Lo ys
b S Cale (gla e an Sl w8 Cale
5 058 5l 5y Hlad LT 4S (6 sbas o5 ol
O SN RUS POV IV TS [ R PSR R
03 gn s 3 5 Lt 58 e ) g BB J RS
S el See IS Lol S ale slajles
G dade oS5 Cdo L aldin (Y i) L
b oo o ey (b 550 ol 035 T
SLasles o s 3y 5 a slacde Ol s
AS cade bl S (Y Jyur) s IS Cale
ST TSI VE JUBWE I PO L U
RS o e 5 slaale IS 80le 035 s
Yo 035 oA g +0 58 g nlaS g S slasles s L
03315 A g+ 2 5eS gm0 531 5 i e 0,8
oS Yoo slajles Jl ol L Y Jpdr) sl
a0t 3 LB Sy D) sy 09531 5 )
0355 L) g (i Luld) J 287 0 s bS5
S S 35 Ol s zals s glalals S
(ST alS) e glacde =8 Cgr byl
+058) b8 g s bl (o35 v
L53 O31 5 A g + 2 5LeS 00 s 5 0955 ) 5
Y sladsds)
clacile Calitee glaas & &5 Cl od Sl
4 ls u&jq_bggjméué_ﬂuﬂ
= 5 sielaT ool 45 (Rahman et al., 2012)
Sraade S8 Jler 1Sy 5 ud ol (glans
03 a3 s Slie oy 3550 48550 53
b La 28 Cale Saslinal 6l s (6 S e
>, b g aenie ol glace e

dal g ol sy s a0 ] o o


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.2.3.6
http://agrobreedjournal.ir/article-1-1231-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1401.24.2.3.6 ]

\FN Ql:.mib"‘" UW‘CJ%’:J&;‘«:{41?‘"0‘;1‘6")}(‘}"“1%"

+ 05 paleS Ty Sla 1S ale byl ey
oS Cade O e (F Jgdm) 350 0950 5 o) g
ASCade L Y 5o 5 (ole5an) (p)s e
ails 3 Slas 5035 Sy 5 Sl 09315 ) g
Srrsbacade d 8 ps baledd s i 5o (58 6
338X 053l S s slad 55 ge Olukir
03 bl 3 Syl (e ST o it S
09 95 2 53 03| S A s Sl § sas
lie J ST o8 e (g 5 SBS Ay
e 035505 oLE & Sjlust s 4 5,8 slacule
s osds s o (F Jpdsr) A ool jade i
el ol el Ol s glacale J 28
YL SU a5 L des 55 o) 2 3550 Lol
093 5 ) s + 05 58 g8 5 5 S 93
5 acie Hlge 53 09315 ) g + 0 5LuS 5ee 5
LeT 0155 o 2535 o8 a0 LT o8 ol 55
Cely; 53 eslinal S b slaay § Olse 4 1,
op 2o3n A B ple 5,8 O poe 5550
xS s 51,85 lyls a1 G ol o
23 Lel e g 5930 3, Shes (21530 5 58 slacale
et sz 5 B OLE S s s b i
553

Slasled 48 315 0L il ls 4 o s
S a5y L)l Dl 5 S)lagme Sl S Cale
23 (v\f 0355 T ) 5 415 3 Slas e 0 Ky
s o ST Bl 5 e i sy
STS{F R PO SN B Py WE g P F-3)
(\,\_fasﬁtu:)ls,\,:mm (s s pfvm)
layles OT Sl dm 5 5l J2alS do s Hlgs 3 9u> 1
L 1,8 5 s e 5 095 S O g S el
(0 Jgu>)

wils 3 Slhas 47 51> 0L b ke amglie s
558 5 S ale slajles SU Co piS

09l S g slasles 4 by e e 56 0 i

YFY

ST 055 by 555 0125k o 5lS g 5l
23 plie Gt 0wl ST, Eel 4 S ol
(Scott et al, 2001) 355 s ALS gladsln
O g A i 45 Sl AS e o 5LuS s ls
YUY o gpglacae )b 5l 18 o)y e
3 gt o o s S 1 El I ey S5
S e ool 55 ol iass s (Agrofit, 2018)
o RS 5 S O pan Lyt Do se @
b by done Oy i a5 28 ) o
3550 5 e a5 8 g 0955 ) e
Sl 0313 O3 Oliee 3 gL Wl g
Osd) 585 oy 5 0951 S 8 5 03,5 b pline o5
il e d, S s, g el
I Ct_? (Hordeum jubatum L.) &>
T s Cale 5 (Amaranthus  palmeri)
e 5L G940 «(Polygonum convolvulus L.)
L)) .(Olson et al., 2011) s Ols KoksT 5 Slas
J=S b Rl b Dl 5 e L 1S e
IS s ot Bl 51 s e slaa e
TR A S et AL S Ol s e
Hlsla S lale b ezl glag, 8 5Lt
LM o A a5 0 (105 oL o LT e
bl Gl S0 Gl gl S e
L) S glate
slasles 51 aS sl ol byl 4o o mb
0355 s} 3 1 2, Shes gy (ST 2 A5l
@u.;ﬁ,bgmm,w_{idt,blca”“ﬁ
w3 gy e 534S 315 DL b Sk 4w lie
Sy 33505 0lS 0355 s 0 SV 5, (slaule
P05 48 g be e (F Jyio) T
S 5 O lS i Og3l 5
3y 53 il I3 e slaad ) 5o 05515 A s
Sy o0 2550 s 5, Ses 55y bjlas 30
e Ay $ > g 03 5 S § il i


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.2.3.6
http://agrobreedjournal.ir/article-1-1231-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1401.24.2.3.6 ]

MV ) O s sta! S sl S Cale o1, oL,

(dedl o S 55 0 S oy (21531 Ol e 50 15 ) 357l (glasla 53 3 955 @l 3 S (5131 5 0358 S5 2T 50k gl —F J 5
Table 4. Mean comparison of reduction of biomass and increase of seed yield of chickpea in herbicide treatments (values in the parentheses are increment rate in kg.ha)

3550 03 5 Lo 5 1Al 2536 5 Shas 131
Treatments ClasT slayles Reduction of chickpea biomass  Increment of chickpea seed yield

Pre plant Sulfentrazone (100 g.ha') RES{JRT PWRGH-1L g W 63.8a (1370) 47.1d (420)
Pre plant Sulfentrazone (200 g.ha') RES{JRT PWRGH-1L g W 29.3cd (749) 12.0g (924)
Pre emergence Sulfentrazone (100 g.ha't) 095 5 g o gy e 39.6bc (1070) 41.0d (227)
Pre emergence Sulfentrazone (200 g.ha?) 0955 ) g gy e 33.8c (1025) 29.4e (161)
Pre emergence Sulfentrazone (300 g.ha?) O30 5 o) a9y e 21.7d (651) 10.0g (121)
Pyroxasulfone 088 gl Ty 1 65.7a (1728) 60.3bc (1037)
Flumioxazine g ileS g o 33.7¢ (810) 59.5bc (1000)
Metribuzin P S 45.1b (1628) 19.0fg (132)
Sulfentratrazone+Metribuzin Cpsm ROl 5 o) s 62.5a (3333) 25.45¢ef (203)
Sulfentratrazone+Pyroxasulfone 058 g8 g ot 0950 5 o) o 29.2a (558) 67.3ab (1018)
Sulfentratrazone+Flumioxazine il gm0 951 5 ) g 47.3b (2087) 57.3c (964)
Hand weeding S s 70.0a (2131) 70.1a (1221)

LI (6513 e g5 Ay &l el 3 5l me IV Jalum 8 305T bl cdizn 65T 2 Cop o (sl 47 (gl S0l O g2 a3
Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using LSD test
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Table 5. Mean of reduction in plant traits of wheat in herbicide treatments residue (compared to untreated control) in rotation with chickpea

Values in the parentheses are reduction value of each trait. Biomass (kg.hat), grain yield (kg.ha't), plant density (m) and plant height (cm)
J;f@l._f;;u.p, dl::ﬂpﬂ\f
Reduction of grain yield and plant traits of wheat (%)

035 s 4ls 5 Sles G5 0S5 ax%b‘u)\
Treatments il olasles Biomass Grain yield Plant density Plant height
Pre plant Sulfentrazone (100 g.ha?) RY BT PO g 6.56e (168) 28.9a (403) 5.3b (9.3) 1.0de (1.2)
Pre plant Sulfentrazone (200 g.ha?) RYSIIEr POt g 22.3b (634) 26.3b (333) 0.95¢ (1.6) 1.7cd (1.2)
Pre emergence Sulfentrazone (100 g.ha?) RES{JRT FWs- gy 5.23e (116) 30.6a (440) 0.44e (0.87)  0.4e (0.5)
Pre emergence Sulfentrazone (200 g.ha?) RYS I PRS- NP 12.0cd (283) 32.7a (427) 2.0c (3.1) 3.7a(0.41)
Pre emergence Sulfentrazone (300 g.ha't) RYS{r P 36.9a (1132) 30.7a (427) 7.0a (11.8) 3.0ab (0.34)
Pyroxasulfone 0358 gl 5 0 13.5¢ (356) 2.7e (42.4) 1.5de (2.6) 2.4bc (0.27)
Flumioxazine LS el 9.7c-e (312) 4.6e (84.12) 1.7c-e (3.1) 1.0de (1.23)
Metribuzin Cplsm e 7.3de (224) 24.4e (352) 2.9c (5.2) 1.7cd (1.95)
Sulfentratrazone+Metribuzin g et O3l 5 oA s 13.5c (385) 24.1e (601) 0.81e (1.3) 0.7e (0.8)
Sulfentratrazone+Pyroxasulfone 0558 gulaS 5t 0931 5 ) g 19.5b (445) 2.7e (51) 6.9b (12.2) 0.9de (0.85)
Sulfentratrazone+Flumioxazine 3l gm0 95 5 ) g 21.9b (609) 5.8¢ (50) 0.74e (13.5)  2.4bc (0.28)

LI (6513 sime gl Ay 0 el el 3 5l me B JBlom 8505 by eciien 65T 20 U o (115 47 gl Kol O gt a3
Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using LSD test
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Evaluation of efficiency of some soil-applied herbicides for weed control in chickpea
(Cicer aretinum L.) and their residual effect on growth and grain yield of bread wheat

(Triticum aestivum L.) in crop rotation under rainfed conditions

Ahmadi, F.1, I. Nosratti?, S.K. Mousavi® and P. Sabeti*

ABSTRACT

Ahmadi, F., I. Nosratti, S. K. Mousavi and P. Sabeti. 2022. Evaluation of efficiency of some soil-applied herbicides for weed
control in chickpea (Cicer aretinum L.) and their residual effect on growth and grain yield of bread wheat (Triticum aestivum L.) in
crop rotation under rainfed conditions. Iranian Journal of Crop Sciences. 24(2): 136-149. (In Persian).

This study was conducted to evaluate the performance of different herbicides options for weed control in
chickpea and their residual effect on bread wheat performance in crop rotation under rainfed conditions. The
experimental design was randomized complete block with four replications conducted in Mahidasht Agricultural
Research Center located in Kermanshah province, Iran during 2018-2019 and 2019-2020. The experimental
treatments included: pre-plant sulfentrazone (Espartan 50% WP); 100 and 300 g.ha?, pre-emergence
sulfentrazone; 100 and 200 g.ha™, pre-emergence pyroxasulfone (Sakura 85% WP); 100 g.ha, pre-emergence
flumioxazine (Shato 50% WP); 100 g.ha, pre emergence metribuzine (Sencor 70% WP); 200 g.ha?, pre-
emergence of sulfentrazone (100 g.hat)+metribiozin (200 g.ha), pre-emergence of sulfentrazone (100 g.ha
N+pyroxasulfone (100 g.hat), preemergence of sulfentrazone (100 g.hat)+flumioxazine (100 g.ha') and hand
weeding. The results showed that application of sulfentrazone+pyroxasulfone at flowering stage of chickpea
reduced 95% and 94% weed biomass and density, respectively and sulfentrazone+flumioxazin reduced 93% and
82% of weed biomass and density, were the most effective treatments. The highest increase in chickpea seed
yield (67% and 60%, respectively) after hand weeding was achieved by these treatments. The pre-emergence
treatment of sulfentrazone 300 g.ha! had the least positive effect (10%) on the increasing of chickpea seed yield.
The results related to the effect of herbicide residues on the wheat yield in rotation showed that wheat grain yield
as a result of applying preplant sulfentrazone (200 g.ha) was reduced by 32% compared to the control
(untreated). The residues of pre-emergence sulfentrazone (300 g.ha?) also had the most negative effect on both
plant height and wheat grain yield by 8.2% and 32.7% reduction, respectively. In conclusion, results of this
experiment  showed that, sulfonetrazone  (Spartan)+flumioxazin  (Shato) and  sulfonetrazone
(Spartan)+pyroxasulfone (Sakura) herbicides can be suggested for weed control in rainfed chickpea, because of
their high efficiency in weed control and improving chickpea seed yield and minor negative residues effect on

bread wheat performance in in crop rotation.
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