\3:"""""“‘ "’“

Iranian Journal of Weed Science . boile £ls alow

Vol 18, No 2, 2022 (47-64) SWS IPEHE e O

DOI: 10.22034/1JWS.2022.128406 (FY-2F o) VF) oY 6 les VA 690
hrun‘&omynﬂmd Science

Study on the efficacy of prosulfuron+ dicamba (Casper® WG 55%) as

compared with common broadleaf weed killers in wheat
Mohammad Hassan Hadizadeh™, Mehdi Minbashi Moeini?, Mohammadreza Jamali 8, Mahmood Shabhi

Kotiani 4, Mohammadreza Karaminejad?®
1. Plant Protection Research Department, Agricultural and Natural Research Resource and Education Center
of Khorasan-Razavi, AREEO, Mashhad, Iran. 2,5. Weed Research Dep., Iranian Research Institute of Plant
Protection, AREEO,Tehran, Iran. 3. Plant Protection Research Department, Agricultural and Natural Research
Resource and Education Center of Fars, AREEO, Shiraz, Iran. 4. Plant Protection Research Dep., Agricultural and
Natural Research Resource and Education Center of Khuzestan- AREEO, Dezful, Iran.
(Received: November 14, 2022 - Accepted: February 6, 2023)

ABSTRACT

In order to study efficacy of prosulfuron+dicamba for control of wheat broadleaf weeds, an experiment was
conducted in randomized complete block design with four replications at Zarghan, Dezful, Karaj and Mashhad
regions during 2018-2019 cropping season. The treatments were included of bromoxynil+MCPA (1.5 | ha
of Bromicide-MA® 40%), bromoxynil + 2,4-D (1.25 | ha'* Buctril Universal 56%), bazagran+dicloprop (2 |
ha' Basagaran-DP® 6.56%), triasulfuron+dicamba (165 g ha' Lintur® 70%), and the new herbicide
prosulfuron+dicamba (300, 400 and 500 g ha* alone or mixed with adjuvants). The results showed that
prosulfuron+dicamba in all doses, alone or mixed with adjuvants, caused a decrease in the dry weight of the
dominant weeds in Karaj (75 to 100%), Zarghan (85 to 93%), Dezful (70 to 100%) and Mashhad (42 to 97
percent), but compared to other herbicides, there was no significant difference in saving wheat yield in most
areas. Lintur® was the most inefficient (50%-75%) and Buctril Universal® was the most efficient (more than
85%) herbicide in our experiment. The most important weeds include Descuriania sophia, Fumaria vailantii,
Galium tricornutum, Centaurea depressa, Carduus sp., Rapistrum rugosum, Veronica persica, Malva
neglecta and Sinapis arvensis. As a recommendation, prosulfuron+dicamba can be used in the dose of 300 g
ha?, alone or mixed with adjuvants (0.5% v/v of Cytogate). No visual damages were observed from
prosulfuron+dicamba application on wheat.

Keywords: Density, difficult-to-control, dominants weeds, visual assessment, weight.

E)150 T2ly W (S Sy et b Ao 53 (WG 55%  puuwlS) Lo (615 + 39,980 gmr9 2 (21,15 axlllna
XV
21355 o055 Lo jhoma o ligS (ol dgate I o LS jdeome T game (oablicyme (90 ¢V T03150M8 (s savo

(Sligios Slajlw (s 925 Olal 5 aeb b 5 (55,3 Si5aal 5 Sliios 55 o= (S50l Oliios idu (e bobkul-)

L3S (SRS Dlihon dgom5 2 Gladle Dk iy (R o 5 DSl —05Y gt L G55l s s sl
3 8300US B3l 5 Sl 38 o (S polS Sl S Slash g Y 018 (500MS s g Bl cOlides Dol
5 Sliios S jom S 50l8 Slidow Jiou ek 20—t Sled (5508 o 5 sl (Dlided Dlijle (sl anb s

853 (350U s 5 sl (Oliies Obojle Ok s b w5 (5555LES 35 sl
OENWAY 18 pds f,6 = VEVATY 123b s o)

°

JolS oSl b B 53 talef] oS S o e sl wile 55 3 LalSuls + gppilymnn 4ol Gl OESile bl pskite 4
e JeioeS 5092 5l S Gile 3,15 Jolis ol 15 |12 WWAAIYAR (gel5 Jlos (o et 5 25 395 0l gblio 53 )55 oz b ool
S )3 53 93) o nglSes + oS (08 Jlojsis JiyS 9 2 VIVO) (63,9895 + stomS g9 f/1F+ Tl spmalog JUS )3 2 VO T (gt (0
P S0 g ¥ee Xeo) LaSielit g psilwgyy dpin (IS Gile 5 (Vo7 5 S )3 )5 VP0) LelSilot g8l gusly 5 (0517 gy 5 oS3k
olige b aeel )3 b 2lais 4 alie plad 55 LS gl opgpsilgugyy 315 LS gl 2 (3553l b gt (g b Al 3 b s 4 lSa
B YY) dodio g (o p> Voo BVe) Jod3 (o yd A B AD) 55 ((duoyd Voo B VD) 2,8 55 iwlejl LI jym sla cile (SLis 159 yials el
O b duslie o was i8 ale b oLl (aey A 51 i) Jle Jloyass JoyiSer g (Aoyd 80=YB) cams joudd (o8 b (o> AY
oy ol (Descuriania sophia) glpl ,iSE G sla cile 5 e Cudll bl juiy o paS 5)Slas bas o 5l g)b xe ol
Rapistrum ) _.oLs {Carduus sp.) ¢, {(Centaurea depressa) i85 |5 (Galium tricornutum) &I, 5 o {Fumaria vailantii)
o Caus 4 0,5 0l 9 Sy 45 1504 (SiNapis arvensis) isg o, (Malva neglecta) 'y, (Veronica persica) ol (rugosum
20> [0 CSgim) lge bolyen b (2l 4 LS 53 5 Yo e Jlade 3 1) LaSslot gy silgmgn Gl (o0 droi Slsis 4 s b)) U
s odnlidie puS e S e 38 51 (8L ()l HISLE g 2 ) @ (e

St g e (sl 655 JES  ioS1y itz i) 35S ObelS

* Corresponding author E-mail: m.hadizadeh@areeo.ac.ir



(YA )'Jadl.m_&.l.o uii\: edqu/(\iﬂ)()b@;a:lﬁau ¢A

Oy Jols Cslite fas oo L S Cils s
(558 52 p 5 0) LaSsls 5 (o S5k )3 0 5 =)
A2 00 Fodipd et JHIS Os¥iep B s

(Nourbakhsh, 2021) ..l eas o,

o3l Jeosdl s o3l g 5l ol LiSile Oy 58 s o
& Caglie ol aeS stuaes bl By 9)
mAl S S Ol Jes e oS (b isile
m&bjy&ﬁﬂ&ggwl Sl SN gl
Sl lls 5 e o) (e ) S5555 Sl A
.(Blair & Martin, 1988)
el (O 058 5D el s 05 8 51 LS5l
(o 5mn eS1) Ay SASlis O Jos i 5
Tomlin,) s 5 ol S 5 et 3ok 515 o
L 5 B0 S5 5 slaglmanls sl (2009
Jos o (AS ladle oas Lk 5 ool
4 e S ol 05 Sl Gl il sl wtlis
5 SRS (b)) SBes s M
S Sl S gl Das Sl
Tomlin 5,s o LS s 5 Gl 51 Ll i
LeSls e 4as .(2009; Dianat et al., 2013)
sl iolS woglate il Ll 8w anen S s
Ll iscdle wosbe 5 08 kil s ol
LS s Gl a ol S s WS gulkl
Smith & Cullimore, ) 5,5 » 13 55
Losl 2lie slpe ml ar e Jl= ool L (1975
- iSaile 55 1) Lelsgls (Anonymous, 2011)
03,5 (S xe 55500 Sl S e aes Lol aad gl
L iScile cpl ool 50 Koo 0l Siays .ol

PR PP
o5 oS o Seee (Triticum aestivum L.) xS
O 5 lacile bojsle slp a5 ol 528 Gl 2
andllas s j3 oslsen b el od (63l sla S ils
5 S Sl St 0 ¥se B YY 0581l e
S el odonny S 4y )5S 5o ilisie glaesl gl Sl
LS poe ke 810 Loy 53 2SCile V1 ol Ols
«wslis 55, ((Nourbakhsh, 2021) leas 5 xe
308 e gbcdle dl) e oys Ol pus
Al Ol bos o by Depdlads (SCile
Clall 51 e el JES sl AV Sl
S 2 ot saslacile o 5ege (Zand et al., 2019)
Ly cda ikt glaaS fela TS g5
Chenopodium ) .5 «J. (Polygonum spp.)
«Sinapis arvensis L.) >, J> = «album L.
Galium) #1,; . «Cardaria draba L.) <l
5 (Acroptilon repense L.) «sb (tricornutum L.
Descurainia sophia (L.) Webb. ) i, s+
oLl (Minbashi et al., 2008) .-..s (ex Prantl
ol addS JLo ¥ (b s pdiS gl s ba S ile S
o5 5 dpame 3 Jelse ol ol 2alS
IS Gl il OS5 5l a5 Calodd 4S5
Powels et al., ) s 52 . sl 5,8 slacile glass
Lo oS ool Joli sl S L LS 5 (1997
SR8 e sl b S o i alpe s L s
LS edd asiel oa b Og¥ge s 3 s

(Nourbakhsh, 2021)

S5 oS ol 0 kS e S s 58 slacile

¥ Triasulfuron: 1-[2-(2-chloroethoxy)phenyl]sulfonyl-
3-(4-methoxy-6-methyl-1,3,5-triazin-2-yl)urea
" Wettble granules (WG)

' Casper
¥ Dicamba: 3,6-dichloro-2-methoxy-benzoic acid
sodium salt
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Table 1. Characteristics of herbicide treatments in the experiment

Common name Trade name Mode of action Application
rate (in hectare)
bromoxynil+MCPA Bromicide® 40% EC PSII inhibitor + 15L
Synthetic auxins
bromoxynil+2,4-D Buctrile Universal® 56% EC PSII inhibitor + 15L
Synthetic auxins
bentazon+dicloprop Basagran DP® 56.6% SL PSII inhibitor + 2L
Synthetic auxins
triasulfuron+dicamba Lintur® 70% WG ALS inhibitor + 165¢
Synthetic auxins
prosulfuron+dicamba Casper® 55% WG ALS inhibitor + 300, 400, 500 g

Synthetic auxins

Slsl s 2 b sl Ghle bg e el Slasiie - Jy
Table 2. Climatic characteristics at different experimental locations

Minimum Maximu Precipitat Emberger Temp. at
Locati Temp. (°C) m Temp. ion (mm) climate herbicide
ocation o -
°C) application
9]
Karaj -20 40 247.3 dry 15
Mashhad -9 38 230.3 dry 18
Zarghan -10 44 337.4 Semi-dry 17
Dezful 10.2 51.2 235.1 Semi-hot & 21
dry

Al3l 53 b sl Ghle bg e ulid S SLbI Y Jgu
Table3. Soil characteristics at different experimental locations

N

Organic pH ECl (dSm Soil texture perce P K

. matter percent ) ppm ppm

Location nt
Karaj 0.58 7.50 4,54 Loam 0.02 17 367
Mashhad 0.56 7.80 4.33 Clay Loam 0.01 10 200
Zarghan 0.69 7.44 5.01 Silty Clay 0.03 23 398

Loam
Dezful 0.71 6.97 4.70 Loamy 0.63 10 219
* Citogate® * Adigor®
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Table 4. Timetable for field operations and application dates of herbicides at different experimental

locations
Field operation Karaj Mashhad Zarghan Dezful
Seed planting date 1 Nov 2019 23 Oct 2019 1 Nov 2019 11 Nov 2019
Emergence date 11 Nov 2019 31 Oct 2019 9 Nov 2019 19 Nov 2019
Post-emergence herbicide 30 Mar 2020 18 Mar 2020 14 Mar 2020 30 Mar 2020
Weed sampling date 5 May 2020 21 Apr 2020 5 May 2020 25 Apr 2020
Harvest date 26 June 2020 6 July 2020 22 June 2020 15 June 2020
Cultivar Pishgam Pishgam Chamran Chamran
Density (Kg ha) 200 200 250 250

* Duncan Multiple Range Test (DMRT)

Y MATABI e* (Tgoizper company)
*EWRC
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Table 5. Weed spectrum at different experimental locations

Persian Locations
Weed species name Family Zargh Dezfu Kar Mashh
an | aj ad
Carduus sp. o Asteraceae _ _ _
P L -
Centaurea depressa_M.B. Z e Asteraceae _ _ _
P - f’\“s B +4++
Chenopodium album L. - Chenopodiaceae _ _ _
p oy P +++
Convolvolus arvensis L. < Convolvolaceae - - -
o +++
Descurainia Sophia L. . - Brassicaceae _ _
P Sl s +++ +++
Fumaria vailantii Loisel. _ Fumariaceae _ _
o5 ol +++ +++
Galium tricornutum Dandy. S Rubiaceae _ _ _
y C\Jd’df +++
Malva neglecta L. . Malvaceae _ _ _
g S +++
Polygonum aviculare L. o Polygonaceae _ _ _
s +++
Rapistrum rugosum L. : Brassicaceae _ _ _
p 9 e +++
inpis arvensis L. . . Brassi
Sinpis arvensis 5 ds = assicaceae _ at _ _
; ; ir. . ] i - +++
Veronica persica Poir Sl g Plantaginaceae - -

***Dominant, Non-present
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Table 6. Treatments effeicacy on weed dry matter (decrease percent) and visual assessment ratings in

D. sophia F. R. V. persica
Treatments vailantii rogosum.
Bromicide® 40% EC 71.25° 100.002 100.0082 24.65°
Buctrile Univeral® 56% EC 87.33%c 75.00%® 100.0082 28.33°
Basagran DP® 56.6% SL 87.71%c 25.00°¢ 100.0082 34.913%c
Lintur® 70% WG 100.002 74.66%® 86.37° 25.03°
Casper®55% WG (300) 74.43% 58.75° 100.0082 37.09%c
Casper®55% WG (400) 100.002 82.46% 100.00° 40.01¢
Casper®55% WG (500) 100.00°
100.002 100.0082 33.28%c
Casper® (300+Adigor) 75.00°¢ 75.00%® 100.0082 42.46%
Casper® (400+ Adigor) 91.01% 81.59% 100.00? 34.443%b¢
Casper® (500+ Adigor)
100.00? 100.00? 100.00? 43.63%®
Casper® (300+Citogate) 100.00? 75.00% 100.00? 46.682
Casper® (400+Citogate) 97.942 100.00? 100.00? 48.602
Casper® (500+Citogate) 1002 83.78%® 100.00? 29.10¢

A (Sl Osa3) bl (150 CJG"' 03) 13 gme sl by (Ot A 53 S ke Cay - sl sluel
In the same column, values followed by the same letter are not significantly different according to

Duncan multiple range test (0=0.05).
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Table 7. Treatments efficacy on weeds control (percent) based on visual assessment ratings at 15, 30 and
45 days after treatment (DAT) in Karaj

15 DAT 30 DAT 45DAT
Treatments
Bromicide® 40% EC 70.002 85.00? 68.759
Buctrile Univeral® 56% EC 70.00? 80.00%¢ 80.000%f
Basagran DP® 56.6% SL 75.002 77.500¢d 75.25f
Lintur® 70% WG 70.00? 83.75% 83.75¢%f
Casper®55% WG (300) 60.00° 70.00°% 77.50¢
Casper®55% WG (400) 60.00° 63.75° 76.259
Casper®55% WG (500) 60.00° 71.25¢ 81.25¢f
Casper® (300+Adigor) 50.00¢ 71.25¢ 85.00°¢
Casper® (400+ Adigor) 77.50° 75.00% 87.50%¢
Casper® (500+ Adigor) 75.00° 75.00 82.50%
Casper® (300+Citogate) 70.002 77.500 91.25%
Casper® (400+Citogate) 72.50° 82.50%¢ 88.75%¢
Casper® (500+Citogate) 72.502 76.25% 93.752

A (SOl Osa3) ol (as 50 Clz“ 03 Ll pme Dol Gl (st pa 5d S nie g sl slusl
In the same column, values followed by the same letter are not significantly different
according to Duncan multiple range test (0=0.05).
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Table 8. Treatments efficacy on weed dry matter (decrease percent) and visual assessment ratings in

Zarghan
D. sophia G. C. Caradus
Treatments aparine depressa. sp.
Bromicide MA® 40% EC 80.88° 84.00° 61.42° 76.50¢
Buctrile Univeral® 56% EC 93.63% 89.362 92.63% 90.24#2
Basagran DP® 56.6% SL 86.72° 81.21° 57.14¢ 81.08°
Lintur® 70% WG 74.74¢ 73.80¢ 54.85¢ 52.82¢
Casper®55% WG (300) 91.58% 88.14% 91.09% 89.532
Casper®55% WG (400) 91.702 87.97% 89.57° 89.20%
Casper®55% WG (500) 91.76% 87.41% 91.60% 88.26%
Casper® (300+Adigor) 92.12° 86.72 90.07° 87.48%
Casper® (400+ Adigor) 92.852 87.83% 91.36% 87.19%
Casper® (500+ Adigor) 87.43% 93.60? 88.65%
92.802

Casper® (300+Citogate) 91.962 85.85% 89.52P 86.28"
Casper® (400+Citogate) 91.812 86.52% 92.30% 88.48%
Casper® (500+Citogate) 91.852 85.76% 90.48% 88.99%
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In the same column, values followed by the same letter are not significantly different according to Duncan

multiple range test (0=0.05).



(YA )'Jadl.m_&.l.o uii\: edqu/(\iﬂ)()b@;a:lﬁau o1

:,ulf}‘ J‘“';).JJ $0 _5*" No )bjjh dug&lﬁ ‘5)24 CJ)L-«} BW-BE 6‘:“:’“}‘.’ J’L.!’LAJ'T dLAJLa.:J J,‘.’.S db\s—* J‘9J.>
C)BJ} BL U:Sbé.lﬁ
Table 9. Treatments efficacy on weeds control (percent) based on visual assessment ratings at 15, 30 and
45 days after treatment (DAT) in Zarghan

Treatments 15 DAT 30 DAT 45DAT
Bromicide® 40% EC 71.25° 67.50° 73.75°
Buctrile Univeral® 56% EC 85.00? 87.50% 91.25%
Basagran DP® 56.6% SL 71.25° 71.25° 75.00P
Lintur® 70% WG 61.25° 56.25¢ 58.75°¢
Casper®55% WG (300) 85.00? 85.00° 87.502
Casper®55% WG (400) 86.252 86.25° 87.25?
Casper®55% WG (500) 90.00? 87.50% 87.50?
Casper® (300+Adigor) 85.002 86.25" 87.502
Casper® (400+ Adigor) 87.502 86.25° 87.502
Casper® (500+ Adigor) 90.00? 93.75% 93.75%
Casper® (300+Citogate) 86.252 83.75° 86.252
Casper® (400+Citogate) 88.752 86.25° 85.002
Casper® (500+Citogate) 87.502 87.50% 92.502

i (S g1 el (des 0 e 03) s e Sl ol g a3 S ke Gy gl slsl
In the same column, values followed by the same letter are not significantly different
according to Duncan multiple range test (0=0.05).
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Table 10. Treatments efficacy on weed dry matter (decrease percent) in Dezful

Treatments M. neglecta S arvensis
Bromicide MA® 40% EC 100.002 100.002
Buctrile Univeral® 56% EC 100.002 100.002
Basagran DP® 56.6% SL 100.00? 100.00?
Lintur® 70% WG 68.49° 85.71°
Casper®55% WG (300) 78.61° 70.86°
Casper®55% WG (400) 83.84° 85.45P
Casper®55% WG (500) 100.002 100.002
Casper® (300+Adigor) 100.00? 100.00?
Casper® (400+ Adigor) 81.25° 95.912
Casper® (500+ Adigor) 100.00? 100.00?
Casper® (300+Citogate) 95.80? 98.312
Casper® (400+Citogate) 98.16° 97.75%
Casper® (500+Citogate) 100.00? 100.00?

A (Sl Q‘,,eﬂ T N E WY C]‘“ 05 Lls g Sl s O A s S nie iy > glyls slael
ame column, values followed by the same letter are not significantly different according to Duncan
multiple range test (0=0.05).
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Table 11. Treatments efficacy on weeds control (percent) based on visual assessment ratings at 15, 30 and
45 days after treatment (DAT) in Dezful

Treatments 15 DAT 30 DAT
Bromicide® 40% EC 96.872¢ 08.252
Buctrile Univeral® 56% EC 94,75 95.25¢
Basagran DP® 56.6% SL 08.372 08.372
Lintur® 70% WG 94.37¢ 93.87%
Casper®55% WG (300) 91.87¢ 93.00¢
Casper®55% WG (400) 94.37¢ 93.50¢
Casper®55% WG (500) 95.00Qbcd 96.62°
Casper® (300+Adigor) 97.12%¢ 97.75%®
Casper® (400+ Adigor) 94.37¢ 93.75¢%
Casper® (500+ Adigor) 93.12% 93.12¢
Casper® (300+Citogate) 93.25¢% 93.87%
Casper® (400+Citogate) 97.25% 98.502
Casper® (500+Citogate) 95,250 97.75%®

A (Sl a3l oolel (130 clau 03l pme Dol gl (O A 53 S rie G, slls slael
In the same column, values followed by the same letter are not significantly different

according to Duncan multiple range test (0=0.05).
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Table 12. Treatments efficacy on weed dry matter (decrease percent) and visual assessment in Mashhad

Treatments Weed dry matter Visual assessment (percent)
Bromicide MA® 40% EC 74.14%¢ 72.91%®
Buctrile Univeral® 56% EC 97.342 90.33%®
Basagran DP® 56.6% SL 44.23° 42.75¢
Lintur® 70% WG 82.07%® 78.79%
Casper®55% WG (300) 42.20° 60.06"°
Casper®55% WG (400) 56.12°¢ 75.64%®
Casper®55% WG (500) 71.31%¢ 78.08%
Casper® (300+Adigor) 49,95 87.97%
Casper® (400+ Adigor) 93.072 86.55%
Casper® (500+ Adigor) 74.81%¢ 95.892
Casper® (300+Citogate) 72.81%¢ 82.28%
Casper® (400+Citogate) 97.052 94.042
Casper® (500+Citogate) 71.98%¢ 75.07%

A (Sl a3l ool (As 30 clad):) Db pme sl gluls Osie a ys S rie G e glls slusd
In the same column, values followed by the same letter are not significantly different
according to Duncan multiple range test (0=0.05).
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Table 13. Descriptive assessment of herbicide efficiency for weed control population at the all experimental locations
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Bromicide MA® 40% EC +++ ++++ ++++ - +++ * A T A +++ +++
1 i 0,
Buctrile Univeral® 56% EC it -+ it - ++++ +H++ +H++ ++++ +H++ it it
0,
Basagran DP® 56.6% SL T ) ot + +++ ++ +++ T+t e+t + -t
i 0,
Lintur® 70% WG ++++ +++ ++++ - A * * = T +++ ++
0
Casper®55% WG (300) et +t . + ++++ +4+++ +4+++ +++ +++ . it
0
Casper®55% WG (400) et et it + ++4++ ++4++ ++4++ +++ ++++ ++ n
0,
Casper®55% WG (500) b b b + ++++ ++++ ++++ ++++ ++++ i+t et
A
Casper® (300+Adigor) . . b + ++++ ++++ ++++ ++++ ++++ + i+t
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+Ci
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+Ci
Casper® (400+Citogate) et . . + ++++ ++++ ++++ ++++ ++++ T T
+Ci
Casper® (500+Citogate) ++++ +++ ++++ - T T T T +++ +++ +++
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Percentage of weed control: ****more than 85, +**70-85, **50-70, *30-50, - less than 30 %.
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Table 14. Treatments effects on wheat grain yield (increases percent) in experimental regions

Karaj Zarghan Dezful Mashhad
Treatments

Bromicide MA® 40% EC 17.94°b- 42,855 46.73% 50.34b¢d
Buctrile Univeral® 56% EC 25.53% 58.772%¢ 52.67" 59.48%¢
Basagran DP® 56.6% SL 20.86%¢ 34.17¢ 52.45P 67.912¢
Lintur® 70% WG 14.36%f 43.67° 28.32¢f 45,05¢
Casper®55% WG (300) 12.35¢f 51.12b¢d 49.08P 55,93
Casper®55% WG (400) 23.74% 44 575 44,18 57.52%d
Casper®55% WG (500) 15.08¢f 48,750 36.23¢de 72.77%
Casper® (300+Adigor) 13.57df 58.58%%¢ 53.87%® 54.47%4
Casper® (400+ Adigor) 14.05%f 47750 30.56° 46.39%
Casper® (500+ Adigor) 01" 42,825 33.15% 41.20¢
Casper® (300+Citogate) 19.17b¢ 38.53% 65.312 69.96%
Casper® (400+Citogate) 22.323¢ 53.640¢ 55.24%® 61.44%¢
Casper® (500+Citogate) 7.45f 72.27° 20.1f 56.39%¢
Weed free check 27.582 65.23% 46.67" 52.51%¢
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In the same column, values followed by the same letter are not significantly different according to Duncan
multiple range test (0=0.05).

cLu
Al-Khatib, K., 1995. Western Washington Weed Control Guide: Weed Control in Wheat. Washington, USA.
Anonymous. 2011. Conclusion on the peer review of the pesticide risk assessment of the active substance dicamba.

EFSA J. 9(1):1965, [52 pp.] doi:10.2903/j.efsa.2011.1965. Available online:
www.efsa.europa.eu/efsajournal.ht.
Anonymous. 2017. Casper manual herbicide. Syngenta, Basel Switzerland.

https://www.syngentaturf.com.au/product/crop-protection/herbicide/casper. Accessed July 2, 2022.

Blair, A.M., and Martin, T.D. 1988. A review of the activity, fate and mode of action of sulfonylurea herbicides.
Pesticide Sci., 22(3): 195-219.

Boatman, N. and Bain, A. 1992. Evaluation of quinmerac and fluroxypyr against hedgerow flora and uncommon
arable weeds. Tests Agrochem. Cultiv. (13). 42-43

Burnside, O.C., Lavy, T.L. 1966. Dissipation of dicamba. Weeds, 14: 211-214.

Cheng, L. 2015. The synergism of chemical herbicides and Aureobasidium pullulans for control cleavers (Galium
aparine L.) in wheat. J. Agric. Sci. Technol., 16(7): 1484.

Coleman, M., Kristiansen, P., Sindel, B., and Fyfe, C. 2019. Marshmallow (Malva parviflora): Weed management
guide for Australian vegetable production. University of New England 12 Pp.

Crompton, T.R. 2000. Determination of Organic Compounds in Soils, Sediments and Sludges (e-Library, 2002 Ed.).
London and New York: E & FN Spon (Taylor & Francis).

Devlin, D. L., Peterson, D. E. and David Regehr, L. 1992. Residual Herbicides, Degradation, and Recropping
Intervals, Kansas State University. Available at: https://www.coffey.k-state.edu/crops-
livestock/crops/Residual%20Herbicides.pdf.

Dianat, M., Zand, E., Alizadeh, H., Nosrati, |. and Babaei, S. 2013. Herbicide symptomology. Agricultural Education
and Extension Publication (EATK). Iran. 121 Pp.

Friesen, H. A. 1965. The movement and persistence of dicamba in soil. Weeds, 13: 30-33.

Grichar, W.J., Dotray, P.A and D.R. Langham. 2011. Weed control and the use of herbicides in sesame production.
Pages 41-72 in Herbicides, Theory and Applications, S. Soloneski and M. Larranmendy, Eds, InTech. US.

Gherekhloo, J., Hatami, Z.M., Alcantara-de la Cruz, R., Sadeghipour, H.R. and De Prado, R., 2018. Continuous use
of tribenuron-methyl selected for cross-resistance to acetolactate synthase—inhibiting herbicides in wild mustard



http://www.efsa.europa.eu/efsajournal.ht
https://www.syngentaturf.com.au/product/crop-protection/herbicide/casper
https://www.coffey.k-state.edu/crops-livestock/crops/Residual%20Herbicides.pdf
https://www.coffey.k-state.edu/crops-livestock/crops/Residual%20Herbicides.pdf

a\x oS #ol5m by ST ST e b aslie 53 LaSls 40558 5 S andllas

(Sinapis arvensis). Weed Sci. 66(4): 424-432.

Hadizadeh, M.H., Hosseiniykia, S.H., Torabi, S.H. and Hajmohammadnia Ghalibaf, K. 2016. Investigating on
Sensitivity of Wheat Cultivars to Total® WG 80% (Metsulfuron methyl+Sulfosulfuron) in Different Regions of
Iran. App. Res. Field Crops. 29(4):49-63.[In Persian with English Summery].

Hammami, H., Aliverdi, A., & Parsa, M. 2015. Effects of adjutants on the performance Pyridate on Common
Lambsquarters (Chenopodium album) control. Iranian Weed Science Congress, 1-3 Sep. Birjand, Iran. [In Persian
with English Summery].

Hill, A., Courtney, A., and Harvey, B. 1996. An assessment of the possible reasons for differential tolerance to
fluroxypyr in selected populations of Galium aparine. Weed Res., 36(1): 15-20

Isaacs, M.A., Hatzios, K.K., Wilson, H.P. and Toler, J., 2006. Halosulfuron and 2, 4-D mixtures' effects on common
lambsquarters (Chenopodium album). Weed Technol., 20(1): 137-142.

Kaczmarek S. 2017. A study on Sorghum bicolor (L.) Moench response to split application of herbicides. J. Plant
Prot. Res. 57: 152.157.

Lingenfelter, D. & Curran, W. 2017. Annual Weed Control in Winter Cereals. Available online:
https://extension.psu.edu/annual-weed-control-in-winter-cereals Accessed: July 2, 2022,

Manea, D.N., Pet I. Inciu, A.A. and Stef, R. 2019. Control of horse thistle (Cirsium arvense Scop.) in winter wheat
crop. Res. J. Agric. Sci. 47: 82-89.

Minbashi Moeini, M., Baghestani, M. A., Ahmadi, A., Abtali, Y., Esfandiari, H., Adim, H., Barjesteh, A., Bagherani,
N., YounesA-badi, M., PourAzar, A., Jahedi, A., Jararzadeh, N., Jamali, M., Hoseini, S. M., Nowrooz Zadeh, S.,
Delghandi, M., AghaBeigi, F., Sajedi, S., Javadi, B., Moosavi, M. 2008 Analytical approach to weed management
of irrigated wheat fields of Iran (from 2000 to 2005). In 2nd National Weed Science Congress, 29 & 30 January.
Mashhad. 90. [In Persian with English Summery].

Minbashi Moeini, M., Hadizadeh, M.H., Baghestani, M.A., Veisi, M. & Jamali, M. 2021. Efficacy of Bromoxynil+
2, 4-D (Buctril Universal 56%EC) as Broadleaf Weed Killer in the Wheat Fields of Iran. J. of Plant Prot., 34(4):
485-499. [In Persian with English Summery].

Minbashi Moeini, M., Hadizadeh, M.H., Karaminejad, M.R., Sabet-Zanganeh, H., Jamali, M. & Haghighi, A. 2022.
Efficacy of fluroxypyr compared with common broadleaf herbicides in the wheat fields. J. Iran. Plant Prot. Res.,
(In press), doi: 10.22067/jpp.2022.74981.1074. . [In Persian with English Summery].

Motaghi, S., Akbari, G.A., Minbashi, M., Allahdadi, I. and Zand, E. 2013. Evaluation of weed density, diversity and
structure in irrigated wheat fields in different climates of Iran. J. Agroecol., 3(2): 15-34. [In Persian with English
Summery].

Moyer, J.R., Bergen, P., Schaalje, G.B. 1992. Effect of 2, 4-D and dicamba residues on following crops in
conservation tillage systems. Weed Technol., 6: 149-155.

Nosratti, I. and Muhammadyari, A. 2019. First report of multiple resistance in Galium aparine to ALS-inhibiting
and auxin analog herbicides in Kermanshah, Iran. Planta Daninha, 37. 1-9

Nourbakhsh, S. 2021. List of important pests, diseases and weeds of major agricultural products, chemicals and
recommended ways for their control. Plant Protection organization, Ministry of Jihad-e Agriculture, 224 Pp. [In
Persian].

Papapanagiotou, A., Damalas, C., Bosmali, 1., Madesis, P., Menexes, G., and Eleftherohorinos, 1. 2019. Galium
spurium and G. aparine resistance to ALS-inhibiting herbicides in northern Greece. Planta Daninha, 37: 1-12.
Powels, S. B., Preston, C., Bryan, I. B., and Jutsum, A. R. 1997. Herbicide resistance: impact and management. Adv.

Agron. J., 58: 57-93

Sarabi, V., Rashed Mohassel, M.H. and Valizadeh, M., 2011. Response of redroot pigweed (Amaranthus retroflexus
L.) to tank mixtures of 2, 4-D plus MCPA with foramsulfuron. Aust. J. Crop Sci. 5(5): pp.605-610.

Sarabi, V., Ghanbari, A., Rashed Mohassel, M.H., Mahallati, M.N. and Rastgoo, M., 2018. Interaction of
foramsulfuron or nicosulfuron with 2, 4-D+ MCPA on important broadleaf weeds in corn (Zea mays L.). Plant
Prod. Sci., 21(3): 203-214.

Smith, A.E., Cullimore, D.R. 1975. Microbiological degradation of the herbicide dicamba in moist soils at different
temperatures. Weed Res., 15: 59-62.

Tomlin, C.D.S. 2009. The Pesticide Manual (Fifteenth Edition). BCPC (British Crop Protection Council), Hampshire,
UK. 1457Pp.

Wilkinson, R.E. 1971. Research Methods in Weed Science. Southern Weed Science Society, 40pp.

Waligéra, H., Weber, A., Skrzypczak, W., ldziak, R., Szulc, P. and Cichocki, M., 2012. Effectiveness of dicamba+
prosulfuron and reaction of sugar maize (Zea mays ssp. saccharata Koern.) varieties. Nauka Przyroda
Technologie, 6(4): p.76.

Zadoks, J. C., Chang, T. T., and Konzak, C. F. 1974. A decimal code for the growth stages of cereals. Weed Res.,



(YA )'Jatgl.m_&.b uii\: Uqu/(\f.'\)bb@jablﬁzu ¢

14(6): 415-421

Zand, E., Baghestani, M.A., Soufizadeh, S., PourAzar, R., Veysi, M., Bagherani, N., Barjasteh, A., Khayami, M.M.
and Nezamabadi, N., 2007. Broadleaved weed control in winter wheat (Triticum aestivum L.) with post-
emergence herbicides in Iran. Crop Prot., 26(5): 746-752.

Zand, E., Nezamabadi, N., Baghestani, M.A., Shimi, P., and Mousvi, S.K. 2019. A guide to chemical control of
weeds in Iran. Jihad_e_Daneshgahi Press, Mashhad, Iran. 216 Pp. [In Persian].



