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Extended Abstract

Introduction: Weed competition remains one of the most significant constraints to achieving optimal corn
(Zea mays L.) yields, particularly during the critical early growth stages when the crop exhibits limited
competitive ability against invasive weed species. In Iran’s major corn-producing regions, annual broadleaf
weeds such as Amaranthus retroflexus, Chenopodium album, and Xanthium strumarium have emerged as
particularly problematic, capable of causing yield losses exceeding 40% under severe infestation. Chemical
control remains the most efficient and economically viable weed management strategy; however, the heavy
reliance on a limited range of herbicides most notably the environmentally concerning atrazine has led to
multiple challenges, including the development of herbicide resistance and increased risks of environmental
contamination. Therefore, the registration and evaluation of new herbicide formulations with different modes
of action have become essential for establishing sustainable weed management systems that maintain high
productivity while addressing these emerging threats. This study systematically evaluates the efficacy of
several promising herbicide options, including thifensulfuron-methyl, terbuthylazine, bromoxynil + MCPA,
and bentazon + MCPA, across three distinct agroecological zones in Iran. Particular emphasis is placed on
assessing weed control spectrum, the effects of application timing, yield enhancement potential, and
phytotoxicity risks. By developing science-based recommendations for herbicide selection and application
protocols tailored to regional weed pressures, this research aims to contribute to more resilient and sustainable
corn production systems in Iran and comparable agricultural environments facing similar weed management
challenges.

Materials and methods: The experiment was conducted using a randomized complete block design (RCBD)
with 12 treatments and four replications during the 2022—-2023 growing season. Herbicide treatments included
thifensulfuron-methyl (20-36 g a.i./ha, pre-emergence), bentazon + MCPA (2 L/ha, post-emergence),
terbuthylazine (1.8 L/ha, pre- and post-emergence), bromoxynil + MCPA (1.5 L/ha, post-emergence), as well
as weed-free and untreated control plots. Measured parameters included weed density, dry weight reduction,
visual injury (EWRC scale), and corn grain yield. Data were analyzed using SAS 9.1, and treatment means
were compared using Duncan’s multiple range test at o = 0.05.
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Results and Discussion: Bromoxynil + MCPA (1.5 L/ha) achieved the highest weed control in Kermanshah,
with 96% density reduction and 98% dry weight reduction, followed by terbuthylazine (1.8 L/ha, pre-
emergence) and thifensulfuron-methyl (36 g/ha). Xanthium strumarium and Physalis divaricata were
effectively controlled (>90%) by bromoxynil + MCPA. In Alborz, bromoxynil + MCPA and 2,4-D + MCPA
provided complete weed control, whereas lower doses of thifensulfuron-methyl (20-28 g/ha) were less
effective. In Ardabil, thifensulfuron-methyl (32-36 g/ha) and pre-emergence terbuthylazine reduced weed
density by 85-91%, with Abutilon theophrasti controlled at approximately 75%. Yield increases ranged from
13% to 40% across treatments, with bromoxynil + MCPA and terbuthylazine performing comparably in weed
suppression and yield enhancement. These results provide compelling evidence that strategic herbicide
application can substantially improve weed management and yield potential in corn production systems.
Overall, bromoxynil + MCPA (post-emergence) and terbuthylazine (pre-emergence) emerged as the most
effective treatments, providing over 85% control of economically important broadleaf weeds, including A.
retroflexus, C. album, and X. strumarium, across diverse agroecological zones. Although thifensulfuron-
methyl demonstrated promising activity, its optimal performance required precise dosage calibration (32—-36
g/ha), underscoring the importance of accurate application in modern weed management practices.

Conclusions: The consistent 13-40% vyield enhancement across all effective treatments compared with
untreated controls highlights the substantial return on investment achievable through proper herbicide use.
Minimal phytotoxicity observed across treatments confirms the crop safety of these herbicides when applied
in accordance with recommended guidelines. Regional variations in herbicide performance emphasize the
necessity of adapting weed management strategies to local weed spectra and environmental conditions to
maximize efficacy. These findings have significant implications for the sustainable intensification of corn
production in Iran and similar agroecosystems. By offering effective alternatives to older herbicides such as
atrazine, the results contribute to resistance management and environmental safety. Future research should
focus on (1) developing integrated weed management systems combining chemical and cultural practices, (2)
exploring tank-mix strategies for broader weed control, and (3) conducting long-term studies on herbicide
resistance dynamics. Implementing these science-based recommendations will enhance both the economic
viability and environmental sustainability of corn production under increasing weed pressure and regulatory
constraints.

Keywords: Annual broadleaf weeds, Terbuthylazine, Thifensulfuron-methyl, Corn yield, Herbicide efficacy

How to Cite: Nezamabadi N., Fakhari R., Evaluation the efficacy of some new and common herbicides in controlling corn
weeds. J. Crop Prod. Process. 2026, 16(1), 19-36 (In Persian). DOI: 10.47176/jcpp.16.1.38721.

Copyright © 2025 Isfahan University of Technology, Published by Isfahan University of Technology press. This work is licensed under a
@ ® @ Creative Commons Attribution-Noncommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/). Non-

commercial uses of the work are permitted, provided the original work is properly cited.


https://doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.47176/jcpp.16.1.38721
http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

DOI 1047176/]Cpp16138721‘\‘\—VT U‘M g\ a)Lo..i c\-\ a)_gé c\i'o ‘L;pb 9 L;Qb) QY}M 6)}1;19 9 J\.:jj] 4‘..}’:“"

b s o5 S ez 5505 5 A 4 -

https://jepp.iut.ac.ir/ :a; ;i Kb amiw EH)
Gl 9 el j Slguano 918 g salgs

JAS 5ol s e gl fsde 5 (S 2L b))

6o Jgmy 5 ool plas e 53

VEY ol dl s T Wy S 50 slacile S35 5 by s e s ESTile 1 S IS sl skies —e S
S0 58T ol e 258 plowil sLile S 5 5 ¢ syl Ol Sl g150 53 LS £ s e VY b alas JulS S ok 2 b IG
i.g,ofu a3k S ile Ny )t Dy gty SR 53 0 B YT S Y YA YE Y0 (WOHTS gdlS) Juto —0 55 58 gy 25 ke
(ot 3 e, Sy gty JUSA 3 b VA (SCUE0 K 5al) o9 3 53 5 SAS e =V (o 95 s o) gty S0 53 2 Y (SL%046 Vgl 31 ,8150)
FINO (SLUBT.5 Al oS 1 50) Todpl + (53,5855 Sl = (s g5 )30ty S8 53 72d VA (SCH50) o 39k 52 5 A5 ks A
Jal —AY (s 5 S gmods LIS s 2 1/0 (EC%40 ifu Aoy ) L‘Ja(.u JeiemeS g0 50 55 ke —\ 0 (ks g5y Sy 3ok SR
,I(.l Aoy g ot S G S ile S (a2 3550 bl dan 53 513 DL gl s gy (S ke Do) Hald VY 5 ((Jmabplad eor )
sdal > o5 Sz G 5 (Chenopodium album L.) s §asdws (Amaranthus retroflexus L.) = o5 Sz 6 55 53 (s g) iy om0y Ko el
03 g Sy o 9 (Xanthium strumarium L.) 35 .59 d—py3 A g A0 5| fow G jau g © gdan (Amaranthus belitoides S. Watson)
R Ko el =9 Doy S e 3,15 b ay g8 5 Wus J 28 oLl S 5o des ;0 40 3l Tr| deslo g » b (physalis divaricata L.)
SESa 53 p SYVL ¥r (glajles o 0dd B man sl 2 ile dan LU IS Ao ;5 VO 39 Dlis 3 sl JUSa 55 p S ¥ HFY sl
St palie JS55 i (Cg e Do) Mald @y ol )5 il 5 Shes 5o s £0 BT/ 5o 15 o el S 5 7 S 55 S

s 0L gakhe pILl8 ._<;é;._..,|,i¢| Aoy oo 0 bl Gla S5 CAle (B p 4 S QLS 53 p FYY B YY) pudls iSile

als 3 Shas o —0 g5 98 g 5 (NS 915 Wl LS S0 (8AS ol

VEC O/ VN LES] sl Vv ATE 5y VE /AT 1 S5k 6 g/ e s
Ol O 8353188 s 5 il o Olajln 528 (S5 oS s 4 go )

nezamabadi_n@yah00.com :asLLl, J se skivs 55 *

O V6rY ol Olghol s o820 4 Glate i o) HLaz G ®®
25 ol 5 ok klpd cules b dlie 4 roes sland by e Of 31 (s a3l E5 A 5ok iz 5 Al S Co s b@ﬁ

1wl s

Creative Commons Attribution-Noncommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).


https://doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/
https://creativecommons.org/licenses/by-nc/4.0/
file:///C:/Users/Administrator/Downloads/nezamabadi_n@yahoo.com
https://orcid.org/0000-0001-6921-8727
https://orcid.org/0009-0005-4187-9642
http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

i der Gla S 5l Sy 0l bl e — ke Ui

8 Iy 5 U1 pUsS o

DS 55 amen (8) ol (golan 5 5l e S YVIY )3 o
Copons Joo —0y 58 s s S ) eslinal Ol 0
S A e S bisw 5 slacdle J S 58 Sl Sy
oa slacile J xS cgr (Y0) cnl 4l Lgw oS
Sldie a4 EScile cpl 51l egle ciS s AL S e
SScile sl (7)ol oslinad LB LUSs s o S Y B YV
oS il Sl 3L 503 St B Y e 5 015 L
Ly SScdde cpl oo 50l eslital (hu p 2e Sl £ @
10 5500 aisl 5o ile plo)l S i3 s Ol
5 A Y s 2B e e el S el e Sl
S oslizel S5 6 p3Y 3 sad o3liiel (L2l e gl ) o faals
[N W T UG PSP A CI S NP
Sie plasd e b elS W s Solls o e AL
£ 5 S 2t b S 0 S g s glacile s
S ekd Jame bagsen po a olS 21 55 5 350 ol
L) Sl lg s LS e S s e dsnl 5 ol s
gl Ceby BB e sl S e S8 d= 5 il
S Vol ele laa S s Ay 3l (S iSile
S o Salg 53 5 5550 e 5 35S Cdle 8 Sl
ot ol sk 35 elS S e s o s e sdalie badil
5m slacile Jgans Do (U ol il o GLST 55, Y )
5 e Bl 4 e (K e b S
o3l 1y 428 o) U el 5K0n 58 slacile Conlim
sliledl b isdle fpl 4l 4 a5 L ASL 4 g5 B
T 2w UK eld oS a0 5 S Shse0n 2 WS
O Jlisay 2l 3 Ll o 48 Y emms (sl (0 gdoms
SScile plaS ol 5l all s s L andlS el les
St ol dsoden 5 S glae 5815 S Lo 5
b e ey 8O LYY 554l Sb'-ﬁwsrlj: Dl o A S
CES 1y iSile U edd Jlad (e st 015 e O e
4;.-)31'“)(:; S Lyl s s oomes (YY 50 8 ) 5400
0 Celu i 20 3 s S LB pH 5 (1S sl

PRV

o s OO sage 31 S Olseas (Zeamays L) o3
Ll Sl (55LES anmsi 5 ohie ol el 53 (550
Jead Ll 53 XS 50 5 i) s s 3 V) AS
syls 5,m slacile 51 s Blie s Sl 26, LUl 4,
St Al S il Sy W > Al Al 13
ol 3sslew Jalse 5 LT G oa lacile 51 56 5 Slas
B Ode) Glp 5 slacdes dangs IS nl sy 0
—ds il 65558 sl Sl bzl Js3 LB 5 Shas
S ke 53 Sosmee b ($o3laBl 0 5 oL Joas s S
350 Slos S gba iyl 5 S e ) 5o glacile
oo slacide b Jcpl LL(YA) 0,8 o 513 eslanad
5 M sl cdle SiSils bl e Sl wy pslis
D5slS () s S sl s laiSile U
JS Gl oS ol SV pame 313 () Sl 63 S sl
ol ol B yme Lo 3 (g3l e iScile O 58 glacile
Cd e glacils S g Ol s &S plaisale
ol + EPTC gy el + (53,558 5 41 15 o 3 55 o 03l
S 305 S sl 3bl o3l ST IS es
Do pmnsy 05558 g 5SS Dspuplsgh (I g !
oMHOnSsr WO D st O s e SO
SR (V) 58 olal Ol QU S 50 5 + ISV e
3 o 5 s Ol ) 3 e 53 oS Cenladls la S ile
slacile 0% pslie Jlst ( Jamelons Sl oo
YD) 5L 50 el 5T ale (WaOT Sl 5 5 s 5o
oldaro 5 SlaiSide Jos p3ilSe Dog Ssdee rmen
Sl Srae S AL Sl 5 o0 ol Gl
e ez Sl alie Jas p5lSe S e S il
el Ol 3 f ol 02 L sl ASde b 6l R
D JRS Sl &S cl asdes Lne =0 iS5
Sy om S Pl Spoe s sl SR

QIQJJaﬁ)l.LaAJCM‘OJ?WJL:JMQ}M}Q)J cdj@.&j

Yy


http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

B gy 5 5301 Pl et 5

VE00 /Y ol / VTV epsn/ BL s ol S peame sl 5 5 5 i

53 5N/0) 058y S 4 (BC 807 Tol Ao LS
Y 5 VA a0 slasles a8 A sad 5518 (SC &Y 55 5 4
=S 1 g o Slayg) Sl slaisile U oSy sl 1)
S Salspme sl g SHTplles 5 Toldnlag il
S o Sl St 055 0S| tals dw)s
A0 31 i 1y 5 pn slacile 5 LB s 2 26 5o feal
3 s Shas o s Y il o 5 s S J S ds s
Olae Gblie 53 S pogy 5,8 slacile & ol dals 4 o
SiScile b el 3 (V) s 51 5 elisle S
(555D 05 s ol 8 (oS (yd 50) J 55 50 S 5 50l sl
IS o sn I8 50 5S 5l 3,018 &S Loy 4 (pl 4
O s Jadar 5 s b slacde do s WA
oS a5 Sladlae b (Y1) 0LSan 5 O nily
oslo 0 SNV ) ISV e ol S ile 5SS iy e
YVO) s ie LiSile b Lol & samis (GUSa 3 6 50
SCile G e 5 G s e el S
IS e OLSa 3 0 850 ebe 0 87 it 0 58 5085
BERRTE - PV P YOV B S S AR SV R e
3 oS 5 sdaze 3,08 oS sl Ol Sldlas s S s S
(1Y) oSl slazh 055 58 sl ST g 55 g o SiSile
el last 0 g sl ST ((/AY) s si s 218
sl 5o 4Bl JalS lajs L (7A8) e 055l s di+
3 2 4 (A LSl 5 (2AY) O a5l 8105 8 L
A 5 a glacdle e S o el a8 slagss L
sl iscile il he 2,08 L Oldie iass, 50.008)
A8 55 puime s Az ol O ispe S
3 AS sl 5 )8 48 i S a3 s slacile
el 2l 5 n slacile IS s 1y L i IS e
bt IS Jrlesl plil L (7)) 0L 5 S s, (Y4)
Do Doums slaslas 3,8 s 5 glacils
Sloles 5 oy e Do Guile— 5 (s e

oy sy o Sos—edn pilew 5 e e

g lalllas s dal st e e ES ke stilesl Ol e Ao s
b el o e 0 s s a5 ASdle LG (g,
GsSde SSCke 518 5l 5y A CosdS 51 e oS sl 0L
FaS D3 olS a5 &l (Sl s ESils Gk Ol
o SO 5 23 (V) o5 p SAS e S5 S Y
ok Sy Gk Sl cele YE e ], iSile
Gob 3l bdes e —Ossilem ad S e Jlb
O sleSl 5 by il cops) J5 58 5 5l asden sla sl
(V) 5550 05 5lia QLS 55 O gDl
G me a8 sl s glie e Sl Y aallas b
o iy (GLiSs 53 p 8 YY) Lta =055 5250w
S ile 015 e (e 3 08 V) Lt 05yl 4w
Rl ppmen (V) 2503 J 38 05 a0 ) al oo S
s e s S s glacde e oSS
S S 5l aS & sl Ol glandlUas .o ul e
+ Sl SNV s e ne gla pASale
lacile J 25 gl Jan =058 sn i + 058 5l S
S slacile (S15 s RalS it A ealiial by 5
YWor s 5 Shoe slad (nl 53 ramen (V) b ol
SRl L g & Sl VAV e 5 0 S LS
sl 5,2 glases 3 58 das e 0Ll Olallas (YY) 3L
— 05 58 e 5+ 055 58 5l SV pSalslasl sla S il
S o oo glacde J xS @l wlie QLS Sl e
Somy 52 slacile J 28 50 S 5 ol addl a2
o b 23l s (W) 355 3390 G55 5 2l
MY N slae 55 SC 0 Kool s s 5 slasles
e O3S 5+ 5SS 5l (Gl 55 23 Y 5 VA /o
o+ 0 S50 (O 5 1] 0/00) deld 4y o oS
(SE oYV juSlagd JLsa 5 1 £/0) o D g 5+ ISV
A S 8N 4 LS s 1) V/0) Tl 463,585
DS s 1 1/0) Todopl + S sas 5 (SL VY0
2 V0 TSl + oS gos n «(EC 07 Tl deslos


http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

i der Gla S 5l Sy 0l bl e — ke Ui

8 Iy 5 U1 pUsS o

byl sl les Slaseie N Jgu

obLA A_bj.a.a Q‘#

Sobs
S Sl A e e IV 5uJS) dize =05 58 g (a5
S s 0 S Y e S \
<yd (WG )
S Sl A ey e IV 5uJS) dite =055 58 g (a5
s (WG
S Sl o) S IVO S e =05, 58 5 a5
< LS STA S e JOI ¥
S Sl A ey e IV 5uJS) dite =05, 58 g (a5
S s 0 SYY = S ¢
RS (WG )
S8 Sl o sy She INO 5udS) o =05 58 g S
o L s e ST P8 J P o
b Sty S s )Y (SL /47 kf‘"s" +0 53k M60 ol 313 1
S8 Sl e e sy S _
s s 2 VA (SCT.0+) ui\Ss 5 S sl v
o Sty S s 2d VA (SCT0+) M 5 5 Sy 5l A
YVl o & pht 2 3 e S YN g, 555
A e S
E)CJ l+J,l‘.:J)) ;Y" M'“ BasB _
o3 S e S s 2l /o -t f - el dmales Ve
JT.;J DL rJS Yool
i oLl - - (L o) ol A
- - - (Cu e O3) dals VY

L olas Jols S5k - b s (Ole) o)l 5 ollile S
T sl slasles .2y el SIS E s L Ve
O NG L T P LR PRV PR NP
ol oaliul (O sV gs 3 S5 050) L iSdle 55l oL
sy B 0 e 5lad 5 ol aedls Ot b S e
VY Jl Jle oo edisl Gl s (hlesT alnil ) shaten,
e s glecile B (Sl 4l gl oS s
O 4 Sllas el 51 G Dl 5o A Ol e 5y addas
O S slal L LUs CiS wedl esbel o S G i

Adsb a g Sla v/VO Casy ) e Ax Y sgd bl

55 0sls slge iy sl 5T iSdile gl Sl Olse

éuﬁwtﬁjsluasﬁégujQ‘cjw

LMU.]“ndlf‘)b&)b)ﬁduk_ﬂ.lﬁdj:séljb“u

la 29, 93150

Sl gl 53 VYV ol Jl s bl ol

Sl S0kl b mbie 5 (55,3LES 35 el Dlidos S e


http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

B gy 5 5301 Pl et 5

VE00 /Y ol / VTV epsn/ BL s ol S peame sl 5 5 5 i

Sl gl e ys Ghle 4 by e Sl LY Jus

G5 Sl ax,3) L

S il ) (o shes) AV Zui)L Law 26 bl e lasu et
buwge  pSlas Sl
Y (3,5 aads 09 5a- 58V
o o5 Voo vV oy YaA SR Sl
o 4233 £ 5 ax s
Y0 ( 3,5 aads OV 5 a> 300
s TTRN Y ) Yiv o ’ 5l

o S e VYR g8 VY

o 483380 5 a5

YE (B rsaids Y\ 5 a0 87
Yiy oLiile S
Sk dids A g as s

Solesl glat dle s bl 4 by e ol SMbI Y J i

S e Blaw fu sl

- AS e Sl Gu sl

c,..:bﬁ'culs c...:lS'@Jl: rjj azkie
R s s sl
15 K
S S
Ve Y/ VA Veve/eg/0 g VEY/oY/NY VEeY/eY/ Y Oleo
A
1S K
e =
VEY/AVVA Ve Y/r0/0Y VEvY/08/et \EARVAAVAR 5
A
15 K
S S
VErY/aV/YO VELY/2Y/YY VELY/2Y/e VERY/2 Y/ oLl S
VY

3OS Sl e Aol (LT s sy S s
5a slacile g bl olS 5L 4 e 5 b s slagul]
Lds Ol s St bl gl S 5 S KL
Ver 200 olala OB G il Slas Sl e 55, T
wﬁga&ue,\_.:;u_.:gﬁw);ﬂ&u
S glacile (SIS e 5 A8 CU L S5 e el 2l
a3 53) 5 slacile s 05 5 Jioled €8 SIS 4
SSE 4 0 (Lol A Cde sl 5 Sl asa Vo o)l >~
slacdle sluw als Aoy i cpds il (S ekl &S
S5 el il GBS 68 L e
SN pitlosly s il 51 ey 55 T o
slecde o) 2 28 sl iscile ol by
05 (8 Jya) as GLIEWRC gy lid 5oy 55,8
Jales b D) O S 5l Cwnd ja s Shas 55 il 5 Ol

sollolles 2ol ) s an S kS s (e
LS 5 Y Jolas s bl gladdaie Sledbl 5 o2l
St s3] aro 5 3b 355 G me cadlaie a5 el ol
A bl ol a5 G s ol Sldas pl
DS g s slacde 4SS5 050 Jsb 5o
Slsbog el il s Gl s s b el
ellao sl gl a5 5 S Sol deg s el A1)
3L a seme iy Al Sl eslial b (3l es A Ll
el 5 el A sl L YO LY L L s gle
SialeT oS i o S s s Of I Yo T Ol
S el e A B S o a Jsb k)
S 5 a5 50 B8 0T el Ol e 5 ol (2o
Soh 2 gl aS cml S3wpsY il dlesl OT b
Skl Vs Sl La s an 8 o s 1Sy G



http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

i der Gla S 5l Sy 0l bl e — ke Ui

8 Iy 5 U1 pUsS o

EWRC ol bl s Sslo3l s aslil 3590 S Cile 5 )08 & o S gy 58 slacile L2815 Ol gl slasbns £ Jgdr
OV O gl )

(QJS)L;ij BL; u:';S‘J

gs/,ug.u,au.l.o‘_,:.ﬁ;

) oS 4 ol ) sp e dis
S (459) oy S (drys)
255 Shas Sl b Sl 05k ~ S e LS (g5, Ve
wlie i e b 5 oS Sl (S K5 L s ool /oY o oln J xS 47/0-44/+
b oIl s Sas WS ool A ot J S q¥/+-47/0
o3 Sl g e ol v/o-\Y o shles J xS AV/0-4Y
ool g g ol YY/0-Y osllae oS J xS A+/N=AV/0
Cd g e Ol Yoy o lasls J S Ve/N=As
TPV COV ORI e Te-0s Cias J 1S 0+/\=V»
o3 el gn b ds s sl 0+—4» axs s J xS V-0
b JelS g5 Voo 56 O dals .

LS 5 bl e S i s el

oLl S Olu

S s JS oS5 5 bl glejles 36

S ol QL oliile S adlaie 55 58 glacde b )
385 iy s gl s edul g s 2l laaisS
5,8 @L:; (0 Jodz) disgs e wilate ol )56 Jand o
Sr slacile JS (S15 Lials du s il sla Sl
o o 6l bl LSl oS sl LS woltile S Sl
o5 LU ) ol s e dm s S el el s
s Sile slasles (ke alie Sl el sy s 4

s gl Al s sladile S (SIS als U s

u:"il'“)‘ui\)J ajwjéjcwi}jwjﬁcu‘je.lﬁ\j}
oals a3l g 5 aS il Oledl Ol e

e & Tl Aoy 2 iSile e 5,8 slacile IS o515

M‘)Jq-\ J}bw‘\sbﬁ)&ﬁ‘)ﬁé‘)brjebbﬁ\/o

Cond) ST b (o jn 20 1/0 53 39 50 4l VY
Lo 5l ails s Shas 5 Catls (ol 5 odd Sbo
Aol Osdeesdl bl s oS e o s Shee
Lol ol 51 ol slaesls 4o d s a b o 8
L Lo pSSls anmlio 5 plosl /) a5ii SAS 1l 5 Sl eslia
s pme Jlazl e 3 SSls glawsls dir O3l 5l esliul

Cou

Gble lpe o3 Ay S s pslecdle Gl S S5
NN Py SURTGINE S WS I PR E S P e ST
s ol 5l Sle asllae 5,00 bl js 5,8 laile
i 3y g0 1 ailaie a3 bales Sl 1 U Esl oS
LS e b 5l e s oS S oLl
2l GloaisS e lis OISl pie 5 pl5e 53 5 e ile
JS i 035 5 6515 ea T alt Lol e slacas

1


http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

B gy 5 5301 Pl et 5

VE00 /Y ol / VTV epsn/ BL s ol S peame sl 5 5 5 i

sieboyl cilises bl s LOT Cueal 5 5,8 slacile Cib 0 Jgd

&bu‘ é N . .

Tl o ey T ot s
o ++ Amaranthaceae Amaranthus belitoides S. Watson edal 55 s F 2l
+++ 4+t +++ Amaranthaceae Amaranthus retroflexus L. s Al

+ - - Malvaceae Hibiscus trionum L. s S

+ - - Asteraceae Cirsium arvense (L.) Scop. s J_<5

+ - - Asteraceae Chondrilla juncea L. PRt

+ +++ +++ Asteraceae Xanthium strumarium L. Gy

- - + Boraginaceae Heliotropium lasiocarpum Fisch. & C.A. Mey. o ;.,‘t;éT
+++ - - Malvaceae Abutilon theophrasti L. sy S8

- - + Zygophyllaceae Tribulus terrestris L. var. terrestris St

+ - + Asteraceae Sonchus oleraceus L. oS o

+ - - Asteraceae Tragopogon graminifolius DC. <

+ - - Cyperaceae Cyperus rotundus L. Sl V’y‘”kﬂ 5
+++ ++ Amaranthaceae Chenopodium album L. ssp. album o Sdaka

- - - Portulacaceae  Portulaca trituberculata Danin, Domina & Raimondo JEg

— o= O+ slre Hsas i I sl

pke Mald dod 4 Somd) 5 p slacile (S5 Al Ao s Gl slasles 56 Sla e oKile pSlls 43 N s

(Sl
Sl Kl
d=a)! A oliile S
- ) - o) - o) ;
5 -‘% e 5 :% v 5 -% e @315 A s B ch
I T B I ST R I
w, 33 w, 34 v, %4
D) D) D)
FEATS gy Ay /AT VoV vo/ame v Ssb
Veq0™ " A e vAQ™ oov™ q Sles
Mg Ve A\ g 1 VoA 1% Uast
\RVag \/0 VA\/Y WA \Y/8 VAl - (1) O puis o 0

JW-:JL’L;‘ Loy g{._:‘ JLQ.:;" cla.m B &)‘b‘.;':u E) L;)‘JQ;:JJ r.LC« slaasOlis u.;SJJ‘u . }ns


http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

i der Gla S 5l Sy 0l bl e — ke Ui

8 Iy 5 U1 pUsS o

(blrams ps Aol dai 4 Cond) 52 Gladls (ST 5 hals Aoy p bl lasles U Kl dwslis V Jgus

Jos! 5 oLisle S
o “ o 3 o Qo £ o o o 3
:S%“'VL ? 3'_?1"\,1' ? 3%"1 2 55T slales
. . . ) D
S S T S S, B S . S
PO I SO T T PO B
v, N P 3 D 0 N D) 3 VIR R VI Q)
o)l.a J§ Y' }.,.M:)LS
ov/o o oy g /0 C £L/A P wAe e f '
Sobs
ol p SYE L JS
ov/v © on/e d WA Ty b vi/q © Ty © f :
ol
a:L« Jf\’/\ }M,::.]LS
vy, cd vy be e © Ty P VN © WY © f )
ol
sl p SYY LIS
AAJo 8 AN 8 v/, be 14/0 0 4/ be vaso b f ’
Sl
eJLA ;r-\ M\S
qr/e @ 41702 va vy ac Tav P AV 2 C A4/ 2 f i
ol
) Y M60 ol 5L
v/ @ vy e q8/A 2 qyv @ YA/ be voys be
ol esle
osle VA Kl
N N a9/8 2 ayn @ a0/) @ /A
(s o) ol
osle VA Kl
sviof $0/0° qy/4 @ qyy. 2 AY/4 &€ Avyy @
(J:‘.’.}) u—*ﬂ) ol
V/0 Al aS £ 4
\/'\/\/Cd Vo/0 bc Yo @ \”/.a M../Aa—c \/o\/-\bc
6)[2;7 obLA JI.:J
3 1/0 Tal s los
ve v © AY/o Yyuo @ Vea/e @ qv/q @ q/42 f
&olbs esle

(Duncan P<0.05) k5,105 Sls pme oslss alie G G Pild b Slis (O i o 52

Y Jader) ki als 5o slacdle J xS 5 1) LS o ieS
oScie Ll _wisG S g 2 slacile Oglas J 28
5 (1) OLGes 5 Sldl Lo g Tpltslos 5 (10) K sl

G p sl 3l oas aol (V0) Sledl 5 o ghas

J S 55 () Jio 0o sl s a5 Sl LIS

e lolad L dd 5 glacdde S 0515 als
2SN s s e e ) VA Sl
@bl Ol (0 5A WV lasles) 4o JIS aScile LSa
Slacile JS oS5 aioy3 A0 51 i bajleg opl 45 sl
e J8 S 53 o SYAL T (slajlas Lo S J S ) 50

YA


http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

B gy 5 5301 Pl et 5

VE00 /Y ol / VTV epsn/ BL s ol S peame sl 5 5 5 i

) sy HS s <=J§ YAV 0938 o8 slasles )
e Do S 3 p 80N M g 5 i s e
RS 53 (s mp Dot SIS 53 O30 fo5e 5 s s)
(A= (IS 9 48 e A st D)3 5 a sladle
e Sl o3 el g glacile J xS 501, LS

)

50 ol
s slacile S WS15 5 bl glesles U

48l Ol & S adlaie 53 s slacile b )
3385 iy s gl s edulr s 2l glaalS
SHasbes e (0 dsder) Ais e L a3 0 Saal
slacile JS oS5 mals dsys b iSaile 26 Ol
ezl e 53 (5ol e (5lel Ml S gy LI 5
L sles Sl amglio (N pubor) Cils 5 5t 3 G
o A5l S £ gy s Tl dsles S Cile 15 0L
SF gl Jals 5 e glacds Juls xS
ol s S ie G me O 5 o3l dals 4 consla]
A VA Sl S ile O, ae jlas e b las 5
Sl el OLSTL 5 i som 5 it o
S o 5o slacile dioys Q) 51 i s kil (gl
S5 S SIS le Glajlad ann (V sdr) L5 5 J 28
5 sl Jmals ds s Ve Sl S 1 S e e slacde IS
s 53 (V) Ll (gl sme (g bl e o b
o+ e~ s iSile WS 5 s 2 b
slacile J 28 5 oS 5 opl 2D &S A8 aste ) 5l pe
A1) 35 4053 40 0 Sanks 5 Sevr 52

S slacdle 5SS 055 p bl gl 50
JS Sis 055 SRals Ao boled S Oledl Ol s
2 Sl ime ol bl L S e e slacile
Eb e (U dsdr) il s s S bl e

BYe 535,08 a8 s yasein O3 S i 50 slacils
S St JY Al e s iSile S e S 6
S b o fanl oa lacile Cllas 5 e Sles el
O 32 slacdle o500 503 ety s 72U s
asbt B 03 ey AT By 5 S (S5
5 AScle l GUls sl ol ol (bl ls s
Ao £ LY i S Sl s slecile J 2
B e 05k 5 deo,3 A LAY S gy 558 slacile sl
L aScile cpl Jldir a5 3 olS sad 5 dd) s
o3 08 B S 5 Sk 5 glacile J 28 5 Ol w28
s lod b AScide ol das o 0L 25 a8 sl 3l 50
T sl s Sl war 5 bl oSG Jles S
Gloo3 Ve e Esl DL psba iScils ol S8
gl e ST S I a2 S e e glacile
slacile d 28 e e ol il b w a SIS ile

(Z)M‘OMW}‘Q)JJﬁ

S sldle J§ Kis 055 1 bl glasles SSG
JS S 055 s do s ASCile 5 0 glales
Ol S als ol bl S Olwl s LI e slacils
)\gwuﬁggdu;}\@a_uaww\dlﬂu)w
Gl ke amlio 1okl Cousa 2 (U dsa) 5
O35 Ol Ao s i 5l slas o 5 a8 ol DL s dle
Tl A lag y iSie G pme slo 5,8 slacile J5 o
QA 39l o a5 35, 53 (ool esle 1 V/0 e o
Sloled b5 a5 glacde I8 Sis 055 sl Ao s
e TN (s 5 e S geots i VA S el s
53 I V/0 U sls WS s s IS iSiie Sa s
Ao AY 1 i ajles cpl a8 sl (gl Cadlast] LS
B lajles s S d xSy 5,m glacile J5 i 055
035 IS 53 15 alilS S LS La 53 0 5 YA
Lol o iV Jpae) i ils 5o slacils J5 i


http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

i der Gla S 5l Sy 0l bl e — ke Ui

8 Iy 5 U1 pUsS o

=S G el o (Y Jsda) dal s o3
Glacie J 28 3 VoL WG fite —0 5, 5i) e i iSile
f;i' B Yr 5a3 5,08 a8 As ok fe 03 S iy 5,0
Sl 23 St Y s s JiSile ol LS
Th 5 S&S e e faad 5 glacile Csllae 5 o g
Osmad $5» Slacdle s o5 d 0 508 aly) os >
Db b 03 bl 4 e iy 5 S (g e
Sl eyl s Lol ol Lol bl s Js
e Lol Oy Hsbay isdle (nl o S 80 5T lagss
Yo s 5 S 10 Was S e 3o slacile gas 3 Ve
U8 g il alil Loyl 5w i JSCale plp S
L —ialesl o () il sl a5 3 5 ,a slacide
Doty DS 53 0 SYAN 0550 5 sl )
ot Dot S 53 0 S ON/0 S g 5
JAS 53 sy ey Dot DS 53 O 550 5 (i)
Ot e s A5 el et e D)5 5 e glacile
RN IPCEEN AR Q)':g;.ob)')'):sdugﬂpdjr;s);b&bls

O

5A slacile Ko 035 1 Sl glasles U
bl Gt Laiscile 3l a vy 5l Lajlad oy
(U dsas) dal sty do s S Jloz| o 53 Sl e
fS TV ST sloslas sl 0L Ll o Sols sl
o by Lol L 1) 5 abecids 5l g VL 28 5 JS
33 550 maS (Y Jader) A3l (g)ls e (golel D]
e Sl less Gl 5m slocile JS St 05 SRS
Voaa e 53 5 s o Dosen ol esle 2 VA Ol s
S 5 31 0L (slandlian ol (V Jax) 55 2 S8 b
oy Do S5 5 e — 08 S S ile 5o
Ao J S 5 S e AL 5ia slacile sds 3 AT J 28
e gdp ;340 J xS g dlads 5o glacile i)

(A) 4 3L dlakir 5,m

25 el Ao S ile sls OLES sl S0le alis
S slacdes (SIS Jals o) iles A5 5L WS 17
U35 Sherysdow 2l 5 58 slacdle o8 J o8
Sl G ae (s 5 o3l el 4 Comslap] i
Kool iSile G ae jlad Hlex bl 53 ool clius
SVl OLSTL «mhaso g 3 i ot S VA
P TRIRY L;)uiojw)wﬁpfr'\wtsg,m
o) d S xS 15 S e 5o slocde )3 VA
S slbecde o815 IS isde ool pl Y
O a Ly disls SRS o VA eS| S e
Sl s basles cp S 5 il (gl pre (gl
V) g eSS S g 50 slacdle i 055
SiScile 53 S 3l 0Lal (18) OLes 5 S pS andlas
AW RS e Lol sSS 5 Jte 00058 5 A5
Glao 3 A xS 5 S o JLSG s sladile s
o cdde G340 J S adl i s slacale

L Gl leds

(Ole) sl Slins!

52 slacile oS15 5 halesl glasles 56

A sls Ol lse adlate 45 8 slacile Cib )
385 iy oA gh s edal s 2 gl sl S
Sl e (0 i) Wiy LI ailaie ) s o el
b oS5 mals u o plaisaile Sl o
35 Gl e bl Ol CILe S e 5o slacils
aeslio (VW Jsd) ol s A s SO | o
3 el ST ST laslod sls 0L ajlag (:S0La
GV RS s e Dot i VA S ssl e
@m‘_éwlﬁp,m;ot_x 395 5l 5, glacde
oS3 Al s Sl xS (Y sde) A3 (6l e
b Sgel 50 S T 58 Glajles sl s glacile IS

M)‘Mﬁj)ﬂ;))}—ﬁb&)l?ﬁcblﬁjg\//\ d‘ﬂ.a


http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

B gy 5 5301 Pl et 5

VE00 /Y ol / VTV epsn/ BL s ol S peame sl 5 5 5 i

‘;djﬁ.)J‘}d4.&".0M).)ﬁbjiduﬁdﬁ&blsﬁ}jﬁdhbﬂﬁﬁb)@@)%w}—?&éOﬁdlﬂj)‘AJ}J’:

= b (BLw) sl oLl S 5 Sl

*x - * *ok Sl ool f; Yo s

ok ok x - Sl el ¢ S YE 5 JS

*%x — * *x ol esle pf YA S

- - ok —-— Sl esle 0 SYY S

Hekk ra— ok Fkk Sl esbe pf ™ S

Fokk N— — e ol esle 2J Y MBO Ol S50
s ek Hoxxk s (300t Sl osle VA Ky gl
— oo - — (e ss0m) S0 o3le L2dV/A K sl
ke — Hokk Fkkok ol osle 13 V/0 USsls eS8
ok ik Fhxk ol ol esle 23 1/0 Tol Ao

JJ.:;SMﬁNUY":(*) JJ,:.‘S.Lp):\“U(h:(**)

Sl 0l _,l:_,U &L’Z...&L)fwﬁ(*)db&@jdmb
A Jsd) 5 S5 sl addaie cpl 53 &3 olS (5,

oLl S

S ails s Shes p Galesl slasles 56

sobadls s Shae p Laisaile Sl bty 4 mk
goslaals O S and 4 Lo 3 Shee il A
o bl sl O s e sdiasol i 5o glacile
el (A dsdz) s dwvs Se Jlez| o > Loles
6l 3 Shas oy i sl 0las 00 Jsds) o Sk Sl lia
S ol Cmsty s cpm s Dlad 53 (e 53 5 ANV) &3
o 31l ls e solel S Tl dslos 2 Sles L
L ol 5 Shas SIS 53 (5 AT a5 ke S el
Lo Shes 28 (Ve Joda) @5 8 513 gdmy 4 53 5
YE s Ye 5 IS G ae lales 1 LS s o5 Y s g0
bl O Lajlas 4k by b fole 5l 3 S

J S Ao 3 A0 B Ve (3%

J 28 Ao ys A0 3l s s (FFFF)

JS Ao s ¥ 5l S (-)

S poe sp sladile 4 bl Sols et 830 50

Syd
o> et (e el 3l ol glaesls ably 4 el
Al 5 slacds 4 ) 2 250 g Sl o)l
sasacile Slides st bl Sl esliul L S g
Gl iolosl adlaie 4e a3 S 313 0L (EWRC) L )|
o) 5ol ole VA Sy sl 5 Tl dlos 5 s
i A S i 0 slacile @ (i
2B L el ol A Jsde) L3315 (o3 QA) &l
Glsles ol 3l e cocils cplin (V) oL 5 Sleail
Slag i a8 S 5 Ve pl OS5l Sl 5,
A S Al s ey el a3 (sl s
JSa 3 p SN 5 TY gla sl sl 0L Sl =L
slcdle & Oyl Ao 3 VY 3 u> Con s JIS 25
S S le S olie a S S g LS
Jadr) 33 ol 5om GalS i 4 Ao ,s Ve 5l S
S L dlacsy S g 58 slacile sl 25 (A
L Toldlog 5 O00) 0L 5 (5,8 oo 5 Sy 5l


http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

i der Gla S 5l Sy 0l bl e — ke Ui

8 Iy 5 U1 pUsS o

e;_,ﬂ.\ALZ44.c.,.J;JSLq.cJ.,aja‘gQ)S4\5‘:;Jﬁe&ﬁh)lﬁ;ﬂjung,a@gipu»ﬂwl}qﬁﬁd}u\e

Slas o Sl

Jus 5,0 oLl S
Pl. o l. g 1. g e e
% 3 2 % 3 2 % 3 3
PN ? D 3 ? N3 2
\AbA V/eA™ ¥4/4"° AR VA AL 0" Al Sk
EAY” Y o YYIYae 1" VWA CRUAR Ol q Sl
Yay Y VeV yIraryy /0 Teasy A% Uast
VY /0 VY/4 Vst W/ /o \Al - (CARCE Jt
sl el K Jlax| c]a.w 23 Sol3 s (I e pde adian Ol S S s
S35 Shes il dao s ails 3 Shes p iolo)l sbalen Kile aglie N ¢ J g
Jes ! 530 oLisle S
a 3 %‘ a -3 %‘ a . %‘
D e e
3 \‘—f‘) ] 3 \é n 3 \i\ n _
2 3y T3 g T3 bl sloles
E o - ¥ o - Eh o -
a 3: < a 3: < a g; )
[ I [ I [
Sy N Sy N Sy N
N -y ’,‘\ 2 -y ’,‘\ 2 -y ’,“
yvo P 0w bC Qe ¢ e d Vo9 Ve 8 Sobr o3l p S Y0 5 JS
vy b ovss e ave ° AY. . Voo OF vy O &l ole o SYE 4 IS
VgY@ Y., abe ag ¢ AQ. . Vo ©f vl f ol e3le o S YA 4o JiS
Vgo @ e ® Yoy be 410 © Voo de v o ol esle p SYY 5o JiS
\f.-\ab '\/\nnab hobc /\\'~~Cd \\YCd /\~~~Cd 6)l>_rj‘o>l.4€)§\~-\ MT“S
yyy b 0q. . bC yyy ® VYA« D yyy be Aves @ ol e3le 23 Y M60 0l S50
YA B Y. . e e @ Ve ® b AT B (s i) ol osle 2IVA K sl
Ve P 0grs © V2 AYY.e b b vq. . de (35 o) Gol oale 2IV/A Ko sl
vy D 0w bC VYg @ ATy, ® Vyg e vq. . de Gl esle 23 1/0 W55l WS 6
Rk Ty e yyy Ve A2 Aovs @ ol esle 23 V/0 Tflwu}ﬁ
yoq @ a8 ey @ Yoges d 11q 2 AVs. @

J@ (ﬁhﬁ S e s dall

(Duncan P<0.05) 5,145 Hls s oplss aslie G > G Plas b lis O 5n 5o 50

Yy


http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

B gy 5 5301 Pl et 5

VE00 /Y ol / VTV epsn/ BL s ol S peame sl 5 5 5 i

2 ) ot Sl Glasles b e )3
Al g (OLS 5o (5 TYY ) A5l LS 8T 5 (LS
jﬁ;ﬁl&b}@ﬁji&ubﬁzﬁ()w)b&\Y’)Tr\
LBl Ao ys oty dlail mlawe 55 (6513 ne &bl e
3 FNVA LT L OLSL csda oyl (00 o)
b adls s Sas s 53 VYT gy e Sl
23 S e olie glajlad (Ve Jsde) Ao
Jodz) Lz VA LA s Shee b (g bl i slaas,
el led DS a5 Shes Loy s 51OV
i slacde g b, e el a5 ol sa S
o & S (Ao £) 5 Shas 158 Aoy (s iy
Loobles ol ioab ) Sl asd s el dal s & S
3 G Dot Syl SScile G glajles
o OLSISL ol dslos r Al S 87 5 (2 5
u,;gdwné_mﬁdﬁwwwqu
YUY IS iSile lajles (Vs ) 3l
Q;@jléf_ﬁiﬁ:f%.k_.pﬁoj\‘}:_{;a):pf
o eedS S Cale S slie s 5 dals
Ll e Dk S s dr S 3 Shas 5053
Yo Jw 5 (YE) Oha 5 Sl (Ve Jsas)
oS ASile JLS e SY 5T glagss el
o ot 03 S a S 2 1 Jete =05, 58 5
R 3 Ao e 93 (6l Laol u,’:u"l_nﬂﬁ A3 gas
VgLl Jtals ciw s AT iScile ol e et
5,8 Ol 4 e ds 53 QA &by 5 Shas 5 Lo s
Ao aseie LOT ile3l 3 cpiseen i 3058 iSCile
o AScdle 5 S Gl azds o 548 5l 4S
o3 oS il s S AS e cpl e fite O 5 5
Lol ol 55 .21 b 3 gl on 51 &
);ebL&Mld\ﬁJ@QJJﬂHWJﬂ)SASwa@
L ol aloml el e et 03 o s 5 S

JiS G cpl ol g5yl 1y s Sae falS 5 J s 4

3, 80ks o )s ke aslie (Ve Jodr) Ldls Sls sxe
e el OLES ESCale 0y el & o Lajlas D3
Sl LaS o gty sled 3 Shas 15 s Hles
35 13 bl 6,8 G s Al i S ile b an
b o Sy il 3 Shas 55 ds ;3 18 B VA e
SRl s A S ile G me sl 05 e )T el
O el OS50 5 K susl Al aS 5 Slas 55 5 Shas
LSl s e bl G| I O n V1 BY
0 s 5ondlS iS5 ile i, SIS slis ann ()0 o)
5.V Jader) s s il s Shas bl s s AL
Cilisee slaslegs s b OA) OLs 5 0% 2les]
b 3 ,Shas Sl 5 Shes 5 slacile J 2S5 4 abens
~050 ) ey 0 SV lasles 508 &S IS e
05 0) (laSe s Uil s 2 ST 4 s
05 YE 4 Oyl s p SV e =058 s 5
SVt im0 il 05 0) 5 O s Lalso
ol g QLSS s 3l 5T e S VO + 0yl s o)
gl sl oL Lo Simlesl il 3 elS i
S e Y5 Y0 YN (s S Laylad cpl 53 &b 4l
Ao NIY o fanlaslad cpl o b adls s Sles (imen
bﬂa&jdﬁtu;)‘isgj‘}_p)bJﬁ)&ﬁ)b&’/\/-\)
S50 s e /A alesl e 3 dali Sl 3 o3 4ils

S S s

30 ot

b Ses bl syl 56
sosd el s Ses plaiscile SU Lol w s ml8
Slacie 4 el dals a4 e ang 3 Shes A
Sl 035 lo e slias Ol 2 S s S 53 5 A
@ (8 dsdr) sy Ao s iy Jleiml b 5o bajled gy
sy S 51 G oo s 0L s Sole Sl ie

als > Shas Ol o i (b adly s Sae o5 10/8 L


http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

i der Gla S 5l Sy 0l bl e — ke Ui

8 Iy 5 U1 pUsS o

S s e SN 5 st e Sl 5 Tl
(s Pl e e 3 glacile J S 50 s
A Sl e o S s o sllas sl g ey 22 B g o Saades
Slacile g5 03 28 s 2 U 5o Saal 3 Ao 3 At
oS S pan (eolgily Slde p i b &S Lo (650
VY dsdr) Lus J 28 s 3 A0 31 i (S s rJ§w~\‘)
Aoys 4 51 G Tol desleg b poty Sy 2 5 O
(S el g Sl 3 8L 58 el S s
J xS Ao 3 Ve U,\}ouﬂﬁngmﬁr;ﬁjrv
YU Tr slasled s ok b e sla iSile aan U3
PP e olile S s 28 s S S 55 0 S
sScale sl dals 4 cand b b s Sles . S0L
Gl palie JS)5 S Ay B BOY/0 s
e (S8 53 p STY B Y 4SS SCils
2L Sl 5 Mol dsles o sddd sla iSile
—cde J xS g ol s (Y Jsds) sls Ol slas
el S ile 51015 o 03 DA e Sl LS e sl
Tol dlos 2 (slasles 51 30 GE s 51 g 5 35 02lind

.3 3o a5lazal Kg}:,e\ P

@‘)JJSJ ’gnmé:'*

3 oA el 55l Dlides Sl p e ey S
5 S J.:o.."l.ﬁ).T Sl 53 dlare e sa oliil S

Bg g Sld,A8

Db e et 5 e D53 5 a slacile

Jus sl Ol

b s Shes p bl gl SU

s sl s Shee oSl 56 bl 4 e
sleg Jlesl O el S das wcn ol Ses o3
O & Os g s s sdasOLiS Olas adkee js ASCle
Sl las (4 J),\g-hﬁv\_a).aé;idusylck.ﬂ);u)u;
VAL s s Dl 31 G o sl olis b Sl
Db adls 5 Shes Ol iy (203 by 5 Shae o5
eSS 55 0 SV 5 TY YA sl sl 4 g e
83 T?' dslog 5 Ve ol OLSTL (ot 55ty Sl
A S s e (el sl s sles e ol
wls s Shae A5 S0ke aslie 3550 53 (V0 i)
S ansled Dok dald O S aad 4 S ajled 5> D)5
el sl aea Ve dﬁk@u\{&bﬂ;ﬂp
Sede b s g NUS dals 4 cond s Shes s s
Loy b s Shae il dwo)s cp is Ay W
Somel 5 eSS 3 0 STV L YA ol
VI K3 PO C P WY RS o L VP
o 45 S 5 Shas sl 3l o 3 £V U YA o bajles

O Jgd) L als o 8

S (5 S e

dar 53 S Ol e a3l ol Sl ol s il

Aol eddd G iSdle S () p 2,50 bl

@L:.o

1. Arends, L. and I. R. Pegg. 1990. Thifensulfuron methyl with metsulfuron methyl- A new sulfonylurea herbicide for
broad-leaved weed control in winter cereals in New South Wales and Queensland. In: Proceedings of 9" Australian
Weed Conference. Adelaide, South Australia. August, pp. 6-10.

2. Baghestani, M. A,, E. Zand, S. Soufizadeh, A. Eskandari, R. Pourazar, M. Veysi and N. Nassirrzadeh. 2007. Efficacy
evaluation of some dual-purpose herbicide to control weeds in maize (Zea mays L.). Crop Protection 26: 936-942.

Y


http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-05 ]

[ DOI: 10.47176/jcpp.16.1.38721 ]

dJL’.I.; d_y«u}éb‘.ﬂ f& C”.J'}; Vevo /N A)Lw.i/\'\ AJJ:/Q}.LQJU_&U)' QYJMdjij)J?SJJ 4':)":"’

3.

8.

9.

10.

Beyer, E. M., H. M. Brown and M. J. Duffy. 1987. Sulfonylurea herbicide soil relations. In: Proceeding of the 2%
British Crop Protection Conference-Weeds. Brighton, UK. Volume 3, pp. 531-540.

. Brown, H. M., L. B. Brattsten, D. E. Lilly and P. J. Hanna. 1993. Metabolic pathway and residue levels of

thifensulfuron methyl in soybean. Journal of Agricultural and Food Chemistry 41(9): 1724-1730.

. Cambon, J. P. and J. Bastide. 1992. Presence, fate, and transport of sulfonylurea herbicides in soils. Weed Research

12(4): 357-362.

. Cao, S., Z. Bochui, Z. Yize, S. Zhonghua, Z. Hongtao, W. Shiwei and J. Mingshan. 2022. P450s mediated enhanced

herbicide metabolism involved in the thifensulfuron-methyl resistance in Ipomoea purpurea L. Pesticide
Biochemistry and Physiology 184: 105-111.

. FAO. 2023. World corn production statistics. Available online at: http://www.fao.org/ag/agl/agll/spush/. Accessed 15

April 2023.
Green, J. M. 1991. Maximizing herbicide efficiency with mixtures and expert systems. Weed Technology 5(4): 894-
897.
Heap, I.2023. The  international  herbicide-resistant ~ weed  database. = Awvailable  online  at:
https://www.weedscience.org/Home.aspx. Accessed 25 February2023.
Heri, W., B. Carroll, T. Parshley and J. B. Nabors. 2008. Production, Development, and Registration of Triazine
Herbicides. Elsevier, Netherlands.

. ldziak, R., H. Waligéra and V. Szuba. 2022. The influence of agronomical and chemical weed control on weeds of

corn. Journal of Plant Protection Research 62(2): 215-222.

. Isaacs, M. A., H. P. Wilson and J. E. Toler. 2017. Rimsulfuron plus thifensulfuron-methyl combinations with

selected postemergence broadleaf herbicides in corn (Zea mays). Weed Technology 16(3): 664-668.

. Janak, T. W. and W. J. Grichar. 2016. Weed control in corn (Zea mays L.) as influenced by preemergence

herbicides. International Journal of Agronomy 4: 1-10.

. Kenzevic, M., M. Antunovic, L. Ranogajec and R. Balicevic. 2004. Effectiveness of some post-emergence

herbicides in soybean. Original Scientific 14: 1-6.

. Mamnoei, A. and M. A. Baghestani. 2014. Evaluation of the efficacy of nicosulfuron (Cruise) and bromoxynil +

MCPA (Bromicide-M) herbicide mixtures in weed control of corn in Jiroft. Plant Protection Journal (Agricultural
Sciences and Industries) 28: 211-219. (In Farsi).

. Mehmet, A., F. Fetahaj, A. Demaj, F. Nishori and V. Rracaj. 2019. Evaluation of pre- and post-emergence

herbicides for weed control in maize (Zea mays L.). Journal of Central European Agriculture 20(1): 208-221.

. Meseldzija, M., M. Rajkovic, M. Dudic, M. Vranesevic, A. Bezdan, A. Jurisic and B. Ljevnaic-Masic. 2020.

Economic feasibility of chemical weed control in soybean production in Serbia. Agronomy 10(5): 1-15.

. Mladen, M., P. Rade and P. Nada. 2008. Efficiency and selectivity of herbicides in maize (Zea mays L.). Romanian

Agricultural Research 25: 77-82.

. Nezamabadi, N., R. Fakhari, P. Sabeti, S. Moharramnejad and G. Didehbaz Moghanlo. 2025. Efficacy of

terbuthylazine and isoxaflutole + thiencarbazone in comparison with common herbicides on weed control in
corn, Zea mays. Journal of Applied Research in Plant Protection 14(1): 1-11.

. Osterholz, W. R., C. S. Dias, J. H. Grabber and M. J. Renz. 2020. PRE and POST-applied herbicide options for

alfalfa interseeded with corn silage. Weed Technology 35(2): 263-270.

. Richburg, J. T., J. K. Norsworthy, T. Barber, T. L. Roberts and E. Edward. 2020. Tolerance of corn to PRE- and

POST-applied photosystem 1l inhibiting herbicides. Weed Technology 34(2): 277-283.

. Robinson, D. E., P. H. Sikkema and A. S. Hamill. 2002. Weed control and cultivar tolerance in tomato to

thifensulfuron-methyl. Acta Horticulturae 724: 1-6.

. Smith, A. E., M. P. Sharma and A. J. Aubin. 1990. Soil persistence of thiameturon (DPX-M6316) and phytotoxicity

of the major degradation product. Canadian Journal of Soil Science 70: 485-491.

. Soltani, N., P. H. Sikkema and D. E.Robinson. 2005. Sweet corn hybrid responses to thifensulfuron-

methyl. HortScience 40(5): 1381-1383.

. Spasi¢, R. 2018. Pesticides in Agriculture and Forestry in Serbia. Belgrade, Serbia.
. Zand, E., M. A. Baghestani, M. H. HadiZadeh and P. Shimi. 2012. Weed Management Guide for Corn Fields in

Iran. Jihad Daneshgahi Publications of Mashhad, Mashhad. (In Farsi).

. Zand, E., A. Keshtkar, S. K. Mousavi and A. Heidari. 2021. Herbicides and Their Application Technology. Jihad

Daneshgahi Publications of Khorasan Razavi, Khorasan Razavi. (In Farsi).

. Zand, E., N. Nezamabadi, M. A. Baghestani, P. Shimi and S. K. Mousavi. 2019. Guide to Chemical Control of

Weeds in Iran. Jihad Daneshgahi Publications of Mashhad, Mashhad. (In Farsi).


http://www.fao.org/ag/agl/agll/spush/
https://www.weedscience.org/Home.aspx
http://dx.doi.org/10.47176/jcpp.16.1.38721
https://jcpp.iut.ac.ir/article-1-3379-fa.html
http://www.tcpdf.org

