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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
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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
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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

VYF


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 2026-05-18 ]

[ DOR: 20.1001.1.15625540.1401.24.2.3.6 ]

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

O e b e slalys gl 5l S
155 oLE ST il Sl Ol b 2 e
LR J R PR A PRI T Y- RO N L P P
VO LY el ol LT olust STl oS
Lo slacede Sl s At Sl s 5035 Ao s
oLals ¢l - .(Carvalho et al., 2009) S o J =87
550 Aile Lis 53 08T CAST oy e U o))
23 A0 g (63 5d e ol (gla 1S Cale
Cony il s odas b o) LS L s e
313 OLES G &S5 L b Ol e 40 23,05 52 5
S Cide 4y 5 908 Lad 8 gl ol oS
055 Solast Olje 5 S slite Hls 0l Oz
(s e M 5 Syl 53 5 5uS oS oSCast
SV OFNZ OY/D s e psds ST 5 05l
S sl olis Tl e 3 23 5 A 53 VI
5 tism e SLa S Cale 4 o 5 587 oS
RS- SV I ISP ED- N T WO S SN L.
509515 o8 s i8S Cale 95 .(Nosratti et al., 2017a)
oS oS (o3l (e S Il o e
S DLado 53§ b ge (1) 4S s ol o
115 09315 o g oLl oy LS Ay
S ota sl 0355 &S 53 VL Ik 5 LG
2l S 3 (65 5as 5 B D) sm 5 ol
S e (ol YL palie O e 35
3 g o gimn St 53 e Lo )
Ol s 45" ol 0 3,158 .(Grey et al., 2000)
.\_Lfdsj\j&.c«b)'cg@uifdb&i\dfgjw
Ole 9055 Dolite o35 5 oo Ll 5 4y 4 55 L
Gl 0 otaliin Ao )3 YE B L g 53 0T &yl
.(Williams and Nelson 2014)
2l ol O s (edmze OF Sty
oo o3 355 E ol 5315 SEUE sl iS ke
S5 ol s JU1 015 o LT aha 51 aS” Wlosls I 3
(FBLS 55l Sl b by el 56

Y¥o

35 ndsm e AS ale iy S s F¥en Y0
g_;\sr,\_;fun;ww,w}:&u%u
=S lasled o g Jolae 5o (Ao s YO 55u)
5058 5l gy (ims 5 Slaads od S
oS ils s Slhas y (S 20 (gl o 5LS 5l
2835 e B 3 gm adST 3 09515 ) s L
it (O Jgdzr) Codls puS sls 5 Sl j2alS
sles o b o s oS 0355 S5 o ite
Jbes OT 3l dmy 5,18 5o p—f‘“' 08505 o g
A3 GLSa 3 08 Y ) 015 ol g B8 2
DL 457 oy n o 53 45 31 o515 (0 Jpbr) il
QA s o AS Cade Glasles 50 Ol e odins
S Cide sl 36 Co 5 ol 0 S aalS
SAREDINTE R PO PN IS S
2455 (S5 ) edials S5 o e (LSS s
sl slaoles O jlum 5 cdls c-‘-’f fanatas
oSS SalS Lel oS dmils I E 050 5 0 g
4 gLasles f pazmn 53 (0 Jgdar) s r.x_'f
wils 1y 3w s Shas 558 slacale d 287 ST
p S il 5 Shee 1 63L5 e il e 53
+0 950,50 88 g sl S Cale b g liee (i sl
O35 58 S 5 #0931 SO 58 5t 5 (2 5L 50 5k
Sl 75 23 slasles 5l S 3sms ol b s s
b3, b (Mousavi, 2009) (g sw s .3 g Sl ol 51
e s 5 ol s BIUI sla i S Cale 1S
(Egodms g ¢ F STl Sl odlias sy
03 e T b S s 5 5 e D5l
5> 0T albladl Sl 51 5 3 6 5 0 glacale J 28
Sy B e S 0ls 31 0y fus
25 gladde el s g 2L by
am i e 5 03 bl LSl s s 3
j|¢\¢5€:_a.44>;>,|364_?Q)L,>;,_s¢
s o ollels 36 oL s se sl 25 Cale

B s b )3 okh 43S puE s Slas


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 2026-05-18 ]

[ DOR: 20.1001.1.15625540.1401.24.2.3.6 ]

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

=2 op) sl (Helling 2005) dows i S Cade
35 LS ) Calides GasSTl s b Sladss
QW\OMTC&#JA@L&JJ}AJJU&}Z}‘JQ'J?

D g J.a\:—

S 5 dmi

e Pl D Jae Jale o i ) o
gl 53 5 m slacale J 87 (ol a8 e i S
o Dol G Cade ST Cale ST b)) o
L5 53 (sdon <iS 1 T iledly 5 ol olS
L Jle 4w 2 o8 olasles 23,8 55 oLl asse
02505 oA Jols A gy yls (g Mlae Lo
23S a4 0950 S ) s 5 O 5 oS 5
2L LS s a0 oS5 50 Gl ke L
A Bl e o B S slacals S
AL 55 35555, 8as 35 5 El S0 8
L sl 5o adbeie meoly Jsmaee a5 LB L
g i slaay 8 0l pie 4 pdE s

s o 5 JB > i a8y 50 5 p sacale J 25

References

3 e ) e o Slaen ¢l b (0 5 g 20
5,135 Lel ((Mousavi 2010; Mousavi et al., 2010)
slaiS Tale 3oyl 3,155 sl ol
2 S g 5 O pleS g 1 09515 A
Wl Ol 53 355 53 o slacals J S
LeOT obladl 4 S oLa S Cale § gozs 5o
J =S 0595 cdle o SSL 5 (6 mi Ole) Sk
eIHS A 55 gosls ilpslly 5 slacals
Gl 0550 YU el ol L ool YU LT
90355 3L Hlaw Sl - Sen SLs s 2S5 ale
S g PRI By N SRy R P R N K
Jsb 53 a8 din GLgT Lo 2SS Cale 0 g
g 3 Ay 5l (Sl ey (b Bl b Al L
LaoT Liley Lal 03,57 (8 sl 5,0 slacile s
Ail sy edals s olalS ol 1 oS s
—~ F3= Jlse (Curran 2016; Ramezani 2010)
03) el 5 Sl ys i8S Cale bl ous Vb
S Bt s s LS
b S5 Sl s 5 (e Julse

oolalwl 3590 2l

Agrofit. 2018. Sistema de Agrotdxicos Fitossanitario. In: Ministério da Agricultura, Pecuaria e Abastecimento do
Brasil, In: Ministério da Agricultura, Pecuaria e Abastecimento do Brasil, http://extranet.agricultura.gov.br/agro-
fit_cons/principal_agrofit_cons.

Bagheri, A., N. Sohrabi, , F. Mondani and I. Nosratti. 2021. Weed infestation is affected by chickpea farmer
demographics and agronomic practices. Weed Res. 61(1): 45-54.

Busi, R., T. A.Gaines, M. M.Vila-Aiub and S. B. Powles. 2014. Inheritance of evolved resistance to a novel
herbicide (Pyroxasulfone). Plant Sci. 217(1): 127-134.

Carvalho. S., M. Nicolai, R. R. Ferreira, A. Figueira and P. J. Christoffoleti. 2009. Herbicide selectivity by
differential metabolism: considerations for reducing crop damages. Scientia Agric. 66(1): 136-142.

Curran, W. S. 2016. Persistence of herbicides in soil. Crops Soils. 49(1): 16-21.

Dayan, F. E., B. M. Armstrong and J. D. Weete 1998. Inhibitory activity of sulfentrazone and its metabolic
derivatives on soybean (Glycine max) protoporphyrinogen oxidase. J. Agric. Food Chem. 46(4): 2024-2029.

Gehrke, V., E. Camargo and L. Avila. 2020. Sulfentrazone: Environmental dynamics and selectivity. Planta

V¥e


http://extranet.agricultura.gov.br/agro-fit_cons/principal_agrofit_cons
http://extranet.agricultura.gov.br/agro-fit_cons/principal_agrofit_cons
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 2026-05-18 ]

[ DOR: 20.1001.1.15625540.1401.24.2.3.6 ]

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

Daninha, 38.

Grey, T. L., R. H. Walker, G. R. Wehtje, J. Adams, F. E. Dayan, J. D., Weete, H. G. Hancock and O.
Kwon. 2000. Behavior of sulfentrazone in ionic exchange resins, electrophoresis gels, and cation-saturated
soils. Weed Sci. 48(2): 239-247.

Helling, C. S. 2005. The science of soil residual herbicides. Soil residual herbicides: science and management.
Topics Can. Weed Sci. 3(1): 3-22.

Hutchinson, P. J., C. V. Ransom, R. A. Boydston, and B. R. Beutler. 2005. Dimethenamid-p: efficacy and
potato (Solanum tuberosum) variety tolerance. Weed Technol. 19(4): 966-971.

King, S. R. an J. O. Garcia 2008. Annual broadleaf control with KIH-485 in glyphosate-resistant furrow-
irrigated corn. Weed Technol. 22(3): 420-424.

Mahoney, K. J., C. Shropshire and P. H. Sikkema. 2014. Weed management in conventional-and no-till
soybean using flumioxazin/pyroxasulfone. Weed Technol. 28: 298-306.

Mousavi, S. K. 2009. Evaluation of some herbicides for weed control in chickpea, and their residual effects on
wheat in the following season. Iran. J. Field Crops Res. 7(2): 231-241. (In Persian with English abstract).
Mousavi, S. K. 2010. Chemical weed control in autumn sowing of chickpea (Cicer aretinum L.) at Lorestan

province. Iran. J. Pulse Res. 1(1):131-142. (In Persian with English abstract).

Mousavi, S. K., P. Sabeti, N. Jafarzadeh and D. Bazzazi. 2010. Evaluation of some herbicides efficacy for
weed control in chickpea (Cicer arietinum L.) L. Iran. J. Pulse Res. 1:19-31. (In Persian with English
abstract).

Nakatani, M., Y. Yamaji, H. Honda and Y. Uchida. 2016. Development of the novel pre-emergence herbicide
pyroxasulfone. J. Pest. Sci. 41(1): 107-112.

Nosratti, 1., S. Mahdavi-Rad, H. Heidari and M. Saeidi. 2017a. Differential tolerance of pumpkin species to
bentazon, metribuzin, trifluralin, and oxyfluorfen. Planta Daninha, 35, €017165650.

Nosratti, I., P. Sabeti, G. Chaghamirzaee and H. Heidari. 2017b. Weed problems, challenges, and
opportunities in Iran. Crop Protect. 134: 104371. doi:10.1016/j.cropro.2017.10.007.

Poonia, T. and M. Pithia. 2013. Pre-and post-emergence herbicides for weed management in chickpea. Indian
J. Weed Sci. 45(3): 223-225.

Olson, B. L., R. K. Zollinger, C. R. Thompson, D. E., Peterson, B. Jenks, M. Moechnig and P. Stahlman,
2011. Pyroxasulfone with and without sulfentrazone in sunflower (Helianthus annuus). Weed Technol.
25(2): 217-221.

Rahman, M., A. S. Juraimi, J. Suria, A. B. Man and P. Anwar. 2012. Response of weed flora to different
herbicides in aerobic rice system. Sci. Res. Essay. 7(1): 12-23.

Ramezani, M. 2010. Soil persistence of herbicides and their carryover effects on rotational crops-a review.

Weed Res. J. 2(1): 95-118.

VYV


https://www.sid.ir/en/journal/JournalList.aspx?ID=13351
https://www.sid.ir/en/journal/JournalList.aspx?ID=13351
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 2026-05-18 ]

[ DOR: 20.1001.1.15625540.1401.24.2.3.6 ]

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

Scott, G. H., S.D. Askew and J. W. Wilcut. 2001. Economic evaluation of Diclosulam and Flumioxazin
systems in peanut (Arachis hypogaea). Weed Technol.15: 360-364.

Taran, B., F. Holm and S. Banniza. 2013. Response of chickpea cultivars to pre-and post-emergence herbicide
applications. Can. J. Plant Sci. 93(2): 279-286.

Vencill, W. K. 2002. Herbicide Handbook: Weed Science Society of America.

Wait, J. B and W. A. Skroch. 2002. Herbicide efficacy for production of container ornamental.Weed Technol.
7(2): 103-111.

Williams, M. M. and R. L. Nelson. 2014. Vegetable soybean tolerance to bentazon, fomesafen, imazamox,
linuron, and sulfentrazone. Weed Technol. 28(4): 601-607.

Zollinger, R. K and J. L. Ries. 2007. Sunflower response to KIH-485. In: Natl. Sunflower Assoc. Res. Forum.

http: http://www.sunflowernsa.com/research-workshop/documents/Zollinger_KIH_07.pdf.

YFA


http://www.sunflowernsa.com/research-workshop/documents/Zollinger_KIH_07.pdf
http://www.sunflowernsa.com/research-workshop/documents/Zollinger_KIH_07.pdf
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 2026-05-18 ]

[ DOR: 20.1001.1.15625540.1401.24.2.3.6 ]

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

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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