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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

R STos oo mkel (SSIGe Sl ks el

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
s 53 (Fa0,b Ol ¢ nlisl sa Olajle glaosls Coin Jols e VXY iolesT glas S slal
(s AVAY Wil obe Hlez b asbesT (gl ! by akools 550 (6 20 Bl Vo alolb & SB35 (s
FoAMO FA DA 5 5 TN sls 5 5 Cigus) J.ud:;uc_i CSlS Gas g e Sl Ve (s, s,
Cand 33 a5 dsb y3 LT O S p s e o ..LAZCLQQ'I\\“\VJLM.LL&\)ASMA:QKJE)A
J_A&‘Yl_gj_:.ajadi_&q.urﬁ.ﬁ&rzoc;ijjs M.;EUTﬂujTjsosu;xl;)ﬂ;}_xrﬁ)

YYA


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

[ Downloaded from agrobreedjournal.ir on 2025-07-16 ]

[ DOR: 20.1001.1.15625540.1401.24.2.3.6 ]

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

o b cilia 5 93 53 (e Sl B0 sb 4 cilS”
03 s pl Bl jsb 4 &S a el blaw
B8 eSS aj a slacile 6 sl oKl T
L pas OIS b el ) O 51 ey 5 oled
A Q-\_Apzljfdzju a>,5V0 glas y3 5T s
s (6,8 1l S 4 LT oSt 09 ce b
DA 3)3) 35505 S5 g 5b (S s o o
4 gl j3 553 glaas p Cils 5 L (o)l
o S s 93) el 00 dpb g P o e
godd Sl a3 3l (o SLwbdr Jpb
P NP PEIUE g QU Lo
5 s 3 Shae L (5,8 031000 LS 5, Shae
L e JolS Sy Olej 53 3 g5ni 4l 5 Shae
dald Cwnd s Sl sy b C il
Ceod 53 5 ;20 S5 b 4 O 8 pp ol e
Jsb 4 e sy A5 Jald &5 o e Shlew
S L;ﬁfa,'\,ul e de
ST s o 1S ale oile Bl S| (g latens
Jlw el 5o il 5 (*’f o e S5y
SLal S 55 gyl (._‘3) =3 r_x.f S8 A
2 3ainn 5l Gens L pdS LIS A plnil i le3T
Q)H‘*—bﬁfﬁ‘}aﬂ‘)}:—w}éﬂbﬁﬁw
LS oS5 s 58 Sty oo 308 8
Or e 57 dob sl so aas y Cdls
P ok Bl g 0l Sloaw i I 2o Slo
23 ¥ Yolala el alew fAse) &S
)JQ)SQLAAMLLQ\);;QQ;ﬁ@YQM
e o Ol & Slacdle F1sle, bo(as a8 8 L
Sl Ll ‘Sﬁfa)'\.lj‘ @“ﬁ)’)gl“““} &ls .>J§L..:—
23 451 3 )l 5 g5k slad (5,8 o511
D32 4o &g s g gLl 5 4l Hlia 055 cakw
il S oy 5 Sl O ST s 2 1 (S0l
e LS (6 -8 o100 LT 53 el 5L Sliw

9 Y-\ & R )\Jsl rj: )‘ oalaiwl Lv aosls m;Li‘)‘j

Y4

b S s uals Olgie 4 5 A (B &S
2 Aol e 650 LacS ol o g e ol O S
Olpe g S o ol s VL e s db w8 8
il g sl Slhes b a3 § ki s asl
oLl 3 g5 EiST (5 (sl faslly s ol
e (DS A (gl 3 S Cale O e
LSl b byl 0 a8 2y D)o 4 355
)g.u&a\gﬁwtfjlm.wu)p&bu:ﬂ
S losliul U 28 Cale 2bl8 i slayles
A el )y CBET e g b glins STl L S

CalS i O e Jold isleT sl les
o s sb e 5355 (OUHlwl) 0551 5 ) o 2 ke
CJJ)‘\))LZQA)JDfTH3\~~)|.\.3.a4.3(-1-¢)>b~
Yoo g Yo 9V ) 05l 5 ol s )i (gl
g5 ) O i) gl g (B 95ty (OS82 0 8
23S Ve sl 4 (o3 AD oiphish o 5o
225 L) o 3lS gl (55t LS
OGS 53 SN0 e 4 (Ao y3 00 ol pb b o
o b 35 5 S) S e SRt
u_::.w)u:.ﬁ‘,t_&aﬁpfvn Sldie 4 (Lo s Ve
Yoo i e+ O 53 0 8 Ve r) 0515 i) g
65 V) O3l S s o g5 (OUS 3 p 8
LS 530,810 0) 05 5alaS Ty + LS s
+(,L;<.a,.ap_?\~~)oj,'|;&a}_wu_;g,)u:ﬁ
s s 5 O 53z e Ve r) LS g sl
eslizal (55l p 3 5l La 25 ke 4T (511 s s
UL bl 2hy Ahaw Soslawl b Shaw A2
ol e sl bl o edd 0,8 (gl
33 (3 ey slad (Gml des 53 A8 plnil SIS
o e 53 6,5 5 4y Jead Bl 5o S A e
L (oo aslaie o allS

S oI 5 (S5 s 3 5 (AUE Ll 55
g 31 605 s g L pslacile oSis 03
3y 93) pa Sl O Jsb 970 S e soler


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

[ Downloaded from agrobreedjournal.ir on 2025-07-16 ]

[ DOR: 20.1001.1.15625540.1401.24.2.3.6 ]

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

oo a8 55 O yame L Lg i j
T CEPETS PR | PR PH PSR g
Cob ShalsT s Culs) ssbas 05515 ol s
oml 0mS o Jad BB byl ple (Y Jsu)
L5 5 09300 ) g 35 50 55 A BIL 5 n Cade
e ade 1 nSsm e flag fae OT GYL Clale
She 3 VY I8 3 5 Cad ey Ay Cin
bytes O e (2l 5 (=5 5 D)ot
033 = A i+ 2 5L el La 1S e
sl ) Bl o e (oST1 5 2alS o
+058 s wlS 5,0 by I3 OT 5l o s u
AL i 5 Laled L s g 09505 o) g
(Y J5u)

(Gl | 53 () g 3550 52 Gl G )
3550 Slasled oy Sl o ity S 558
Yoo ghee glacble Les 4S5y oo coiils oslinul
SN S e ol S 08515 e 0,5
S5 A S e sl (Y Jpd) dzils
opdls 4 LI e Cade jle) S p glacale IS
by lien (LslajT Jome s gloacals 5L
(0351 = ) g #0588 1y Sl S ke
4525 09515 A g 0 S 0 5l 5 O 98 eS8y 1y
e slacde S8 5 bsls ple (Y Jgus)
L 053l 5 o g SBle Rl 530 ASn 55 J e Olikinr
el Ll s 1 5 0 U8 s Lol Sl 35
0Lz La il aslio gl 3 55 am g BB 158
S osba FL G oA e 035 L5 oS 5l
(s e S s b Sla fS Cale O e b
O3 S8 s AS e L Gl 55 054 puleSTs
oj;\,;dasypfvu,w.(rdj.w;.;gdmf
SYS{JE v POVNSCR SRIPR TR PP Mg N
Lol s gy e o 0305 St RS 53 3
G ol CBlS oy D) gty bsled e
(¥ Jgda) 55 S ge Ol § o8 Cade cplos g

V¥

s L LSD &3 53T Sl aslial U La 5, Kle s i

A Cl?gsl )lp\rf' .| agricolae

o 9 @b

oo ssias iy Il glacads
S5 w «(Conringia  orientalis) L5 i, S
(Polygonum  u—s &—» « (Cephalaria syriaca L.)
(Galium aparine L.) 'Cbu_:u_g}aviculare L)
sl 457§, Cade glaw § b 1 S Lizo s
S gl AL 3 g 48 5 53 5 358 5L 0T
ST il slajles 31487 55 0l il s
oy e (B e (b S e 65 Sler
slacals Joll) 5, glacds IS 56 5 FhS s
Byl gae (Ga glacale Lo g I 5 a

A Cade 47 515 05 b 5 S0 aglie gl
JS o3 Y0 51 a8 5l sen sl 2STCade
L oT b3t s Lal el Eely |y o
ey Aoy Vo g s e ol (05515 o s
ol J,u8 5l jlaie ol dl oml b (Y Jgu)
S s B RS e ) 5 Bl i
3 g gad o gema §pp ale ol J 2S

LS = I8 B S S e S e
L ol L=t ys Ll ccslus ot 51—
il dea s A Gl rsa Hldae cpl 0950 5 R g
Oy s 09 58 gnlnS| s (5 e (Y ) 5L
FhiS s ol J 287 Lol oMt 05ty 5 b sl
OT LYl b j,a Cale doyn Vor J a8 i a ol
slasles (Y Jgdm) i ol 095 5 ) s L
o};t,_:&a,#(gﬁvn ST e gl iSCale
e oo Bl gyt 5 S e S
03 (Y i) Bl o S 2 o ale J 2S5
(SIS S Gl S e 0 B n e o e
3 093 5 ) + 05 5l (F o
el (oS5 055 5 0951 5 A g Dlad o Fn


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

Vo) Ol oY o5la ep )l 5 o o MO101 (215 p ke 4 1"
s a5 53 S Cale Slasled 55 (0t (hlams i 4y S 58 slaile (ST 5 2l S0l anglie -Y U
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
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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
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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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