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To evaluate the efficacy of different formulations of the herbicide
Imazamox (Imertar Extra) in controlling weeds in soybean fields, an
experiment was conducted during the 2023—-2024 cropping season using a
randomized complete block design (RCBD) with ten treatments and four
replications in the provinces of Mazandaran and Ardabil, Iran. The
treatments included: Imazamox (Imertar Extra SL 4%) at 1125, 1250, and
1375 mL ha™!; Imazamox (Imertar Extra WDG 70%) at 100, 140, and 180
g ha™!; Imazethapyr (Pursuit SL 10%) at 50 mL ha™!; Imazamox (Imertar
Extra WG 70%) at 50 g ha™!; Bentazon (Basagran SL 48%) at 2.5 L ha™!
combined with Clethodim (Select Super EC 12%) at 1 L ha™'; and a weed-
free control. Herbicide treatments were applied post-emergence at the 3-4
leaf stage of soybean. The results showed that in the Mazandaran
experiment, the application of Imertar Extra WDG at 140 g ha™! had 19%
and 20% more control over weed biomass than Pursuit and Imertar Extra
SL, respectively, and no significant difference was observed between
Imertar Extra SL at 1250 mL ha! and the other treatments. In the Ardabil
experiment, Imertar Extra WDG at 140 g ha™! and Imertar Extra SL at 1250
mL ha! were among the best control treatments, reducing weed biomass
by 93.4% and 91.5%, respectively, and their post-emergence application
did not provide a significant advantage over Pursuit SL at 750-1000 mL
ha'! and Imertar Extra WG at 45-50 g ha'!, which used a lower amount of
active ingredient per unit area. Importantly, Imertar Extra WDG at 140 g
ha! and Imertar Extra SL at 1250 mL ha"!' did not have any significant
adverse effect on soybean crops.
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Table 1. Characteristics of the herbicides evaluated in the experiment.

Chemical group Formulation Trade name Generic name
Imidazolinone SL%4 Immertar Xtra Imazamox
Imidazolinone WGD%70 Pursuit Imazethapyr
Imidazolinone SL%10 Pursuit Imaztapyr
Imidazolinone WG%70 Immertar Xtra Imazamox
Benzothiadiazinone SL%48 Basagran Bentazone
Cyclohexanedione EC%I12 Select Super Clethodim
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Table 2. Characetristics of the experimental sites.

. Elevation Soil Organic Previous
. 1 H
Province County Climate (m) Texture Matter (%) p Crop
Ardabil Parsabad ~ oomi-warm g ClaySilty 0.92 753 Wheat
and humid
Mazandaran Neka Semi-warm -, ¢ Silty loam 1.5 8.0 Wheat
and humid
il T ot (sl e 51 S5 53 ol Sllas SledLILY Joue
Table 3. Agricultural operations information at each experimental site.

. Planting Seeder Seed Rate . Irrigation Planting Spraying Harvest
Province Method Model (kg ha™) Cultivar Method Date Date Date
Ardabil Mechanized ~ Gaspardo 75 Williams g‘;ff‘;vcve) 2017/05/11  2017/06/17  2017/10/07
Mazandaran  Manual - 65 Sari Sprinkler 2017/06/30 2017/07/28  2017/11/06
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Table 4. Dominant weed species in the studied regions.

Region Weed Species Family Annual/Biennial/Perennial
Abutilon theophrasti L. Malvaceae Annual
Acalypha sp. Euphorbiaceae Perennial

Mazandaran Cucumis melo L. Cucurbitaceae Annual.
Sorghum halepense L. Poaceae Perennial
Setaria viridis L. Poaceae Annual
Paspalum distichum L. Poaceae Perennial
Amaranthus retroflexus L. Amaranthaceae Annual

. Abutilon theophrasti L. Malvaceae Annual

Ardabil .
Solanum nigrum L. Solanaceae Annual
Echinochloa crus-galli L. Poaceae Perennial
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Table 5. Effect of herbicide treatments on the percentage reduction of narrow-leaved weed density relative to the
untreated control in Mazandaran Province, 15 days after application.

.. Application Total weed Sorghum Setaria Paspalum
Herbicide treatment rate density halepense viridis distichum
Imazamox (Immertar o c ab b
Xtra®)SLA4% 1125ml 29.6 16.7 43.7 20.8
Imazamox (Immertar of be ab a
Xtra®)SL4% 1250ml 45.7 26.7 47.9 55.4
Imazamox (Immertar be ab a a
Xtra®)SL4% 1375ml 62.5 50.0 66.7 72.9
Imazethapyr (Pursuit®) fo be b ab
WDG70% 100g 38.0 25.0 41.7 50.0
Imazethapyr (Pursuit®) bed ab ab a
WDGT0% 140g 60.2 442 66.7 79.2
Imazethapyr (Pursuit®) ab ab a a
WDG70% 180g 70.9 54.2 81.3 79.2
Imazethapyr (Pursuit®) def ab ab a
SL10% 500ml 46.1 333 483 56.3
Imazamox (Immertar cde ab ab a
Xtra®)WG70% 50g 52.8 483 50.0 60.4
Bentazon (Bazagran SL
48%+Cletodim (Select 2.5L+11 8222 7092 8542 93.82

Super EC 12%)

Within each column, values followed by the same letter are not significantly different according to Duncan's multiple range test (o = 0.05).
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Table 6. Effect of herbicide treatments on the percentage reduction in broadleaf weed density relative to the
untreated control in Mazandaran Province, 15 days after herbicide application.

Herbicide treatment ?}ﬂzlication 'l("l(;t:sligleed ;;lll;:;;zl:_zs » Acalypha sp. anlZ umis
;{ﬁig;;i’;&mmmar 1125ml 258 2469 631 36.6¢
;‘Eig;g‘i’;&mme”ar 1250ml 520¢ 66.4 b 39.6 @ 45.9 <
;‘Eig;g‘i’;&mme”ar 1375ml 80.4° 90.0° 62.5 77.7 %
nagetapyr (PUrst®)  100g S1.4¢ 58.4° 16.7 bt 61.7 %
nagetapyr (PUrsUt®) 140 68.4 ¢ 711 e 458° 80.2
amagetapyr (PUIsut®) - 150g 83.4 ¢ 88.8 * 6.7 90.8 *
amazethapyr (PUISUE®) - 500mI 60.4 ¢ 65.8 b 458 62.5 b
gzg;{‘;]’é%ﬁzmemr 50g 53.9b 54.6¢ 35.0 e 64.7 b
Bentazon (Bazagran SL

48%)+Cletodim (Select ~ 2.5L+11 70.3 80.4 10.0 ¢ 96.9*

Super EC 12%)

Within each column, values followed by the same letter are not significantly different according to Duncan's multiple

range test (0=0.05).
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Table 7. Effect of herbicide treatments on the percentage decrease in dry weight of narrow-leaved weeds compared to the
untreated control in Mazandaran, Iran, 15 days after herbicide application.

Sl
)I(Trzz(;;gi’;%mmemr 1125 mL 386°¢ 13.7¢ 58.7¢ 39.64
)I(Trzz(;;gi’;%mmemr 1250 mL 50.6 ¢ 26.7 4t 67.9 bed 55,0 bed
;ﬁi@gi’;&mmem 1375 mL 60.7 b 367 74.9 77.6®
\I;[ngée;gﬂ/fyr (Pursuit®) 54 4 42.4¢ 23.3 cfe 57.3 ¢ 41.0 <
&ngfggf;‘/fyr (Pursuit®) 44 4 68.1° 35.4 ¢ 80.1 @ 85.3 o
\I{,ng(zf;gﬁ‘/fyr (Pursuit®) 45 813 5820 88.9 ¢ 91.4
é‘ili‘gff/thapyr (Pursuit®) 550 np, 50.4 ¢ 206 ¢ 61.1 < 633
;ﬁig%’g%&mertar 50 ¢ 53,9 30,0 e 59,5« 69.2
Bentazon (Bazagran SL

48%) +Cletodim (Select 2.5 L+1 L 87.1 7761 88.5 ¢ 96.4 ¢

Super EC 12%)

Values in each column followed by the same letter are not significantly different according to Duncan’s multiple range test

(0= 0.05).

P g N e RT
fglie gl ol (05 6151 gz
gl 3l S Oe b o oSl
oty & el S alle o3 i el
Sl s Dule ol cSlaw c);r:s W
Y Jgd) Ld sdalins
A 035 RS Kl o
3,008 4 o3 88/F O jn 4 ilske &8 eSS L
Gl ST 5 Ogiky e S Cale byl
wsl zals 55 lajls glial o 8 Cals
e 5 bl 5 oS selilel gla 25 Cale
olT Glsles b ¢ S pollesl (glgiiy 5o

Lzsl s oT b Sod sme S5l

A5l S sellesl aST e (oolgiin s

S ESLL S alle 03 gl el b
ool el gl iSCale L (Asys #V/A)
S sy S0l 0 B L mlisley) 2S5 Cale s 1,180)
S Cale 5 5,18 5 S 5 2 e bt ldde 4
Sl (STl el ol 2 b oS 5ol
AS e slasles o 53 WAL (Gyls sae
235l A mlaw o ST ST 555
SAS e 5 )5 w4 Sl &8 el il
Wbl e S 5 SN e e 4 el
A DI gbesls bl a el
spacale e3ilan) s Al bl
VO ahob & (Paspalum sp.) ) g dfjdiwl.:

chJ..ULA Ql;'..ﬂ‘)b J'qu.k& "J{)KJ"U*‘,J‘JJ



ov e J5S Gl kel 5 S selilel S Cile il G0 s g0 b 2, sl

S selilel Sl ) 5e 55 1S 5o e
spsbcde sy JAS and Jse- Gl
Gloles gl g IS Bt s g
03 5Ty doyd O 31 i JEalS sl
u:)lfg.mb&):bdfj&ﬁjﬁduw
—ale 5 (SG Olsie 4 mblel Ol I S
S E oL i ) eddao g Gl S
—glacale I goumie sls 48 glsl J xS s
5,8 (Raj & Patel, 1995) 5,05 ;,»
JAS ol 55 asoim Do oS skl
s Ak 5 LS agleue
(Driver, 2024)
A I laesls juilyls 4 b
Sade e3gle; p SSde clales
5505 3 ey 33510 ol & asy 58 5
N3 gnn galy (5L S 015l Okl 55 S Cale
(el 0l 11 J ) 555 a 2S Cale 5 58 &
Sl o Ske amlie s wlal
SACE 03 55 Al el i3 1 S Cale
Sals ol hlaw Jali 4 s 4
obe ot A i) s odalie (5,15 gne
AVF Ol jn 0 4 58 5 alsle 03 55 2alS
VAL e 4 Lkl iSCale 5,8 4 A s
—5alS 5 bl w oS Sl Gl s s Df
AS el 58 5 S selilel A5 Cale 4l
2l d Sl ol e b oS salilel

Azl OT b gyl gre Dol oy slba e

A I slaesls juilyls 45 b
g o 03 5 s SalS yy xS ke ol yles
S 50 10 a4 8 g S aglacile
= SUS Otk Okl s 1S e 5,8
Sy Jgdor) 35 i Cale 3 )8 & ls sas
e oSl amlie S bl (Sl o
2 SFS A6 e Sl S ale gla)les
S pow aslaale 035w Al Ao )s
Gl sme Sl olis Lol dald 4 ol
A Jsds) Wi odaline
R W g
4 doy3 AV Ol & &5 a5 aslacile
3,8 Hlie b bl 23S Cale 5,58 g
@Y s & by gl LSS s 5 VA
Wb s doys b WS selilel iSCale
ol ll ol L Gold sme Sl Loy
Jﬁ)l{wﬁ@cb)" Czijl:.awliaoij
Gloe ikl 5 oS selilesl sla_iSCale
oS selilasl 1S Cale 5 5,87 L enlgiin slajs
oS e 5,80 dR S ) ol e L
Brr JMae 4 Cmn old pp L bl
Sl tS e bskie 3 )87 5 518 s ) e
03 332 )13 smn DM B 05 2US7 5 055y
gl S ShalesT )50 88T ale glales
4 e SAsbkale ol s
VYO Sldie & oS salilasl 2SCale 5,08
cal g e s a e

MY i 03 35T LS pabse ol

ob‘}fCﬁml)'



(VDY 010 5 paslacile S5l dlowe /(VE2E) OF, a5 055 s oA

LQ‘)uU)'LAQL’Lw‘))JJ’JSQ}u\{Mungﬂ&jﬁéuwwoj}&AKM))L’J’;;QJ&&\A)L«.::J;U.AJju\?

.@i\._:.a.wjhbqj}) Vo

Table 8. Effect of herbicide treatments on the percentage decrease in dry weight of broad-leaf weeds compared to the
untreated control in Mazandaran, Iran, 15 days after herbicide application.

Herbicide treatment ;:[t)z)lication (};(:lt:ilt;veed QZZ;ZiZS /i Acalypha sp. Cucumis melo
)I(Izzz(;;g‘i’;gmme”ar 1125 mL 30.6°¢ 40.0 ¢ 13.6°¢ 479°¢
XmosLat 1250 mL 5450 63.8 371 64.14
;{ﬁgﬁ‘i’;&mmertar 1375 mL 7754 87.1¢ 65.9¢ 85.9 tbe
\I;/n];ée;léii/}zyr (Pursuit®) 100 g 50,6 62.0 2 323b 70.8 cde
\I{]n];‘ée;gi‘/l:yr (Pursuit®) 145 o 59.6° 66.3 48.8 @ 77.5 bed
\I{]n];‘ée;gi‘/l:yr (Pursuit®) g o g2.7¢ 89.4 7300 914
éril?(z)i/zhapyr (Pursuit®) 500 mL 53.1° 59.8 451 59.5¢f
iﬁizéﬁé’é%‘%mm S0g 50.7° 56.1% 39.3 69.1 4
Bentazon (Bazagran SL

48%) +Cletodim (Select 25L+1L 56.0 78.4 b 2420 94.4 2

Super EC 12%)

Values in each column followed by the same letter are not significantly different according to Duncan’s multiple range

test (a = 0.03).
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Table 9. Effects of herbicide treatments on biological yield and seed yield of soybean in Mazandaran.

Herbicide Application rate B.iological Percentag Seed yield Percentag
treatment (per hectare) yield of changes change
iﬁi@%ﬁﬁﬁmmmr 1125 mL 2715 % 30.5 b 1360 ¢ 3140
%22;23%“““ 1250 mL 3100 % 57.0 ¢ 1465 59.8 e
i‘ﬁiﬁé‘i’éﬁﬁ%mmemf 1375 mL 3150 % 60.0 ¢ 1515 ® 59.4 e
(Iglllzzilgy\;mmo% 100 g 2295 b 32.7¢ 980.0 © 30.9¢
(Iglllﬁilgyvrmmo b, 140g 3095 73.8 1360 e 70.3 ®
(Iglﬁ?tlgyvrv]) Grov. 180 2975 @ 59.6 abe 1406 2 77.7 @
)I(I?rzzg;%\(;é gIOr;)mertar 50 ¢ 2670 60.5 abe 1240 2be 551 abe
Bentazon (Bazagran

(SSI; ;‘i?’s)u;geé"cdim 251+ L 2435 47.1 abe 1105 be 48.8 e
12%)

In each column, values followed by the same letter are not significantly different according to Duncan's multiple range

test (o= 0.05).
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Table 10. Efficacy of herbicide treatments on percentage reduction of weed density compared with the untreated control in

Ardabil Province, 14 days after application.

Herbicide treatment Application rate  Total weed  Amaranthus Abutilon Solanum Echinochloa
e (per hectare) density retroflexus theophrasti nigrum crus-galli
Imazamox (Immertar R c b a ab
Xtra®) SLA% 1125 mL 87.2 85.6 87.5 82.5 62.5
Imazamox (Immertar bed a ab a a
Xtra®) SLA% 1250 mL 94.5 100.0 923 89.2 70.8
Imazamox (Immertar d a b a a
Xtra®) SLA% 1375 mL 933 100.0 89.2 83.3 90.8
Imazethapyr (Pursuit®) de be b a b
WDGT0% 100 g 90.5 90.3 91.0 85.2 40.6
Imazethapyr (Pursuit®) abe a a a a
WDG70% 140 g 95.9 100.0 100.0 84.2 81.4
Imazethapyr (Pursuit®) ab a a a a
WDG70% 180 g 97.3 100.0 100.0 88.3 89.7
Imazethapyr (Pursuit®) a a a a a
SL10% 500 mL 98.6 100.0 100.0 933 73.9
Imazamox (Immertar abe a a a a
Xtra®) WG70% 50g 96.4 100.0 100.0 84.2 82.3
Bentazon (Bazagran SL
48%) +Cletodim (Select 2.5 L+1L 91.24 93.8 @ 89.0° 8582 64.2*

Super EC 12%)

In each column, values followed by the same letter are not significantly different according to Duncan's multiple range test

(0= 0.05).
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Table 11. Efficacy of herbicide treatments on percentage reduction in dry weight of of weed dry weight compared with the

untreated control in Ardabil Province, 15 days after application.

Herbicide treatment Application rate  Abutilon Solanum nigrum  Amaranthus Echinochloa
(per hectare) theophrasti retroflexus crus-galli

Imazamox (Immertar 1125 mL 93.12 91.1° 85.3 b 85.12

Xtra®)SL4%

Imazamox (Immertar 1250 mL 94.5 2 919 90.7 92.0°

Xtra®)SL4%

Imazamox (Immertar 1375 mL 9582 95.02 95.4% 93.62

Xtra®)SL4%

Imazethapyr 100 g 71.9¢ 80.2 % 64.3¢ 63.1°

(Pursuit®) WDG70%

Imazethapyr 140 g 83.3 abe 70.6° 79.0 abe 84.1%

(Pursuit®) WDG70%

Imazethapyr 180 g 84.2 abe 93.8% 81.0 2 82.6 %

(Pursuit®) WDG70%

Imazethapyr 500 mL 922 96.9 2 86.0 ® 734

(Pursuit®) SL10%

Imazamox (Immertar S0g 90.9 ® 88.7 8522 80.8 @

Xtra®WG70%

In each column, values followed by the same letter are not significantly different according to Duncan's multiple range test

(o= 0.05).
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Table 12. Effects of herbicide treatments on biological yield and seed yield of soybean in Ardabil.

- Application rate Biological yield Seed yield
Herbicide treatment (pSII‘) hectare) (kg hag“) y (kg hg“)
Imazamox (Immertar Xtra®)SL4% 1125 mL 11750 2803 4
Imazamox (Immertar Xtra®)SL4% 1250 mL 14880 © 3446 bed
Imazamox (Immertar Xtra®)SL4% 1375 mL 17250® 4963
Imazethapyr (Pursuit®) WDG70% 100 g 13830 «d 4483 ®
Imazethapyr (Pursuit®) WDG70% 140 g 14420 < 3550 bed
Imazethapyr (Pursuit®) WDG70% 180 g 15000 ¢ 3555 abe
Imazethapyr (Pursuit®) SL10% 500 mL 13830 «d 4437 ¢
Imazamox (Immertar Xtra®)WG70% 50¢g 12880 4 4037 abe
Bentazon (Bazagran SL 48%)+Cletodim
Setee su;(aer e et ) 251+ L 10500 23474
Control with weeding - 22580 5277

In each column, values followed by the same letter are not significantly different according to Duncan's multiple range test

(o= 0.05).
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