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Two broadleaf herbicides, dicamba + prosulfuron and bentazon, have recently
been introduced to control broadleaf weeds in wheat fields of Iran. Therefore,
in order to compare their efficacy with conventional broadleaf herbicides, the
present study was conducted in the Agricultural Research and Education
Centers and Natural Resources of Karaj, Moghan, Mashhad and Dezful in a
randomized complete block design with four replications during the 2023—
2024 growing season. Treatments consisted of dicamba + prosulfuron at 300,
350, and 400 g ha-1; bentazon at 600, 700, 900, and 1100 g ha1; bromoxynil +
2,4-D at 1.5 L ha1; Basagran + dichlorprop at 2 L ha'1; dicamba + triasulfuron
at 165 g ha'l; bromoxynil + MCPA at 1.5 L hal; and weed-free check
throughout the growing season. Results revealed that dicamba + prosulfuron
reduced the dry weight of dominant weeds by 86—98% in Karaj, 80—94% in
Moghan, 91-100% in Mashhad, and 82-94% in Dezful. Similarly, bentazon
reduced weed biomass by 76-91%, 84—100%, 81-98%, and 81-97% in the
respective locations. Among the reference herbicides, dicamba + triasulfuron
exhibited the lowest efficacy (84%), while bromoxynil + 2,4-D showed the
highest (above 92%). Mean comparison indicated that bentazon applied at 600,
700, 900, and 1100 g ha! increased wheat grain yield by 23%, 28%, 31%, and
36%, respectively, compared with the untreated control. Likewise, dicamba +
prosulfuron at 300, 350, and 400 g ha-1 enhanced yield by 21%, 30%, and 35%,
respectively. Based on these findings, dicamba + prosulfuron can be
recommended at 350-400 g ha! and Basagran® at 900-1100 g ha! for
effective weed management in wheat without damage to wheat.
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Table 1. Characteristics of herbicide treatments in the experiment.

Common name Trade name Mode of action Manufacture  Application rate
BromoxyniltMCPA  Bromicide® 40% EC PSILinhibitor + 6y 1.5L ha'
Synthetic auxins
Bromoxynil+2,4-D Buctrile Universal® 56% EC PSII inhibitor + Bayer 1.5L ha'
Synthetic auxins
Bentazon-+dichlorprop ~ Basagran DP® 56.6% SL ESH inhibitor + 5\ qp 2L ha'
ynthetic auxins
Triasulfuron+dicamba  Lintur® 70% WG ALS 1n}.11b1tor. N Syngenta 165 g ha'!
Synthetic auxins
Prosulfuron+dicamba  Casper® 55% WG ALS 1n}.11b1tor. N Syngenta 300, 350, 400 g ha!
Synthetic auxins
Bentazon Basagran SG ® 87% SG PSII inhibitor BASF 600, 700, 900, 1100 g ha™!
c AT 53 b (gl Gl el Dlateie Y Jou
Table 2. Climatic characteristics at different experimental locations.
Minimum Maximum  Precipitation = Emberger Temperature at
Location Temp. (°C) Temp. (°C) (mm)p clima teg herbicide Coordinates
P P application (°C)
Moghan -7 45 298 Semi-hot & dry 19 39.42° N, 47.59° E
Karaj -20 40 247 dry 14 35.45°N, 50.57° E
Mashhad -9 38 230 dry 16 36.29° N, 59.60° E
Dezful 10 52 234 Semi-hot & dry 20 32.38°N, 48.39° E
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Table 3. Soil characteristics at the experimental locations.

. . Organic EC o
Location Soil texture matter (%) pH (dS m) N (%) P(@Epm) K (ppm)
Moghan Clay Loam 0.42 6.23 4.23 0.04 16 354
Karaj Loam 0.56 748 452 0.02 16 365
Mashhad Clay Loam 0.55 7.75  4.30 0.03 9 198
Dezful Loam 0.72 645 4.65 0.61 9 213
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Table 4. Timetable for field operations and application dates of herbicides at different experimental locations.

Field operation Moghan Karaj Mashhad Dezful

Seed planting date 4 Oct 2023 11 Oct 2023 20 Oct 2023 18 Oct 2023
Emergence date 9 Oct 2023 15 Oct 2023 25 Oct 2023 23 Oct 2023
Post-emergence herbicide 10 Mar 2024 30 Mar 2024 18 Mar 2024 24 Mar 2024
Weed sampling date 10 Apr 2024 29 Apr 2024 20 Apr 2024 22 Apr 2024
Harvest date 12 June 2024 25 June 2024 9 July 2024 11 July 2024
Cultivar Chamran Pishgam Pishgam Chamran
Seeding rate (Kg ha™!) 250 200 200 250
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Table 5. Weed spectrum at different experimental locations.

Weed species Persian name Family Lo-cations

Moghan Karaj Mashhad Dezful
Acroptilon repens L. «bL  Asteraceae - - + -
Capsella bursa-pastoris oSS Brassicaceae + - - -
Chenopodium album L. ojeks  Chenopodiaceae - - + -
Convolvulus arvensis L. @l S Convolvulaceae - + - -
Descurainia sophia L. Sl i Brassicaceae + + - -
Fumaria vaillantii Loisel. o jold Fumariaceae - - + -
Rapistrum rugosum L. ke Brassicaceae - + - -
Sinapis arvensis L. >>=sd> 7> Brassicaceae + -
Sisymbrium officinale L. b S Brassicaceae - - +
Sonchus oleraceus L. S5 5 Asteraceae - + - -

(+) and (-) signs indicate weeds are dominant and non-present, respectively.
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Table 6. Treatment efficacy on weed dry matter (percentage decrease) in Karaj region.

Descurainia Rapistrum Sonchus Convolvulus
Treatments . .

sophia L. rugosum L. oleraceus L. arvensis L.
Casper® 55% WG (300 g ha'!) 98.03 ® 90.66 @ 89.84 be 68.42 be
Casper® 55% WG (350 g ha'!) 99.82 @ 1002 95.51 92.5%
Casper® 55% WG (400 g ha'!) 100 100 97.75® 95.332
Basagran® 87% SG (600 g ha!) 1002 86.17" 754 45214
Basagran® 87% SG (700 g ha!) 1002 96.33 2 91.57 abe 48.49 <d
Basagran® 87% SG (900 g ha!) 1002 1002 93.72 % 56.85 bed
Basagran® 87% SG (1100 g ha) 1002 1002 94.02 @ 72.08 ®
Buctril Universal® 56% EC (1.5 L ha™') 1002 1002 84.46° 56.31 bed
Basagran DP® 56.6% SL (2 L ha) 100 @ 100 @ 100 55.2] bed
Lintur® 70% WG (165 g ha'!) 1002 1002 94 65.12 bed
Bromicide® 40% EC (1.5 L ha!) 100 96.152 93.30 96.12 2
LSD (0.05) 2.21 8.45 7.34 16.45

In each column, means followed by the same letter in each treatment are not significantly different based on the LSD test (p< 0.05).

Table 7. Treatment’s efficacy on weed dry matter (percentage decrease) in the Moghan region.

Descurainia Sinpis Capsella bursa-
Treatments . . .

sophia L. arvensis L. pastoris L.
Casper ® 55% WG (300 g ha™!) 79.78 ¢ 83.24° 79.89 ¢
Casper ® 55% WG (350 g ha™!) 86.69 b¢ 87.47 85.43 abe
Casper ® 55% WG (400 g ha'!) 95.26* 95.03 @ 93.08 ab°
Basagran ® 87% SG (600 g ha™) 82.88°¢ 85.55® 85.49 abe
Basagran ® 87% SG (700 g ha') 92.59 @ 92.88 91.59 abe
Basagran ® 87% SG (900 g ha™!) 96.69 * 96.50 2 96.62
Basagran ® 87% SG (1100 g ha™) 100 ® 100 ® 1002
Buctril Universal ® 56% EC (1.5 Lha)  96.24°? 95 93.77 ¢
Basagran DP ® 56.6% SL (2 L ha™!) 91.74 % 91.03 2 89.82 abe
Lintur ® 70% WG (165 g ha!) 81.61° 84.75° 83.44 be
Bromicide ® 40% EC (1.5 L ha'!) 91.57 % 92.07 ® 94.93 2be
LSD (0.05) 8.67 15.36 5.70

In each column, means followed by the same letter within each treatment are not significantly different based on the LSD

test (p< 0.05).
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Table 8. Treatments effeicacy on weed dry matter (decrease percent) in Mashhad region.

Treatments Acroptilon Fumaria Sisymbrium Chenopodium
repens L. vaillantii L. officinale L. album L.
Casper ® 55% WG (300 g ha'!) 88.54 90.20* 100* 88.33 %
Casper ® 55% WG (350 g ha'!) 91.392 91.86% 100 * 100 a
Casper ® 55% WG (400 g ha™') 1002 1002 100 * 100 #
Basagran ® 87% SG (600 g ha™!) 67.03 88.95 93.30 @ 78.47"
Basagran ® 87% SG (700 g ha™!) 84.58 @ 89.82 95.41 @ 83.30 @
Basagran ® 87% SG (900 g ha™!) 1002 92352 97.70 @ 94.27¢
Basagran ® 87% SG (1100 g ha™!) 1002 94.14? 100 * 100 #
Buctrile Univeral ® 56% EC (1.5 L ha')  79.98° 100 100 * 100 ®
Basagran DP ® 56.6% SL (2 L ha!) 100 ® 89.24 100 # 100 ®
Lintur ® 70% WG (165 g ha!) 76.56 100 94.66 100 ®
Bromicide ® 40% EC (1.5 L ha'!) 100* 83.86° 77.82° 100
LSD (0.05) 16.21 12.24 4.78 12.10

In each column, means followed by the same letter within each treatment are not significantly different based on LSD test (p< 0.05).
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Table 9. Treatments efficacy on weed dry matter (percentage decrease) in Dezful region.

Treatments Sinapis arvensis L. Sisymbrium officinale L.

Casper ® 55% WG (300 g ha™!) 67.23 abe 96.93 ¢

Casper ® 55% WG (350 g ha™!) 89.94 2 98.08 @

Casper ® 55% WG (400 g ha'!) 90.54 @ 98.78 2

Basagran ® 87% SG (600 g ha'") 66.51 b 95.83 2

Basagran ® 87% SG (700 g ha™!) 68.41 < 98.73 2

Basagran ® 87% SG (900 g ha™!) 85.64 1002

Basagran ® 87% SG (1100 g ha™!) 95.122 100 @

Buctril Universal ® 56% EC (1.5 L ha') 88.70 100 #

Basagran DP ® 56.6% SL (2 L ha™) 49.96 ¢ 89.91°

Lintur ® 70% WG (165 g ha!) 82.18 65.12°

Bromicide ® 40% EC (1.5 L ha™!) 79.49 @ 85 68

LSD (0.05) 12.34 15.12

In each column, means followed by the same letter within each treatment are not significantly different based on the LSD test

(p<0.05).
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Table 10. Overall evaluation of the performance of tested herbicides in four examined regions.

Treatments Ardabil Karaj Mashhad Dezful Final .
evaluation

Casper®55% WG (300gha-|) ks sesksksk sesksksk sksksk skeksk
Casper®55% WG (350gha-|) shskoskosk seskskosk seskskosk shskoskosk seskskosk
Casper®55% WG (400gha-|) shskoskosk sesksksk sesksksk shskoskosk seskskosk
Basagran ® 87% SG (600 g ha™!) HoAk ok ok wAk otk
Basagran ® 87% SG (700 g ha'l) sk kok ok ok EETES skskok dokkok
Basagran ® 87% SG (900 g ha’l) sk kok sk skok EETES skskodok dokkok
Basagran ® 87% SG (1100gha'1) sk kok sk skok EETES skskodok dokkok
Buctril Universal ® 56% EC (1.5 L ha'l) ~ #%*x* ook ook Rl ook
Basagran Dp ® 566% SL (2 L ha—l) skskeosksk seskskosk seskskosk skokokesk skskokk
L1ntur®70% WG (165 ghaJ) skskeosk seskskosk seskskosk skskosk sk
Bromicide ® 40% EC (1.5 L ha'!) ekl oAk oAk o ook

(*¥***) : More than 85% control, (***) : 70 - 85% control, (**) : 50 - 70% control, (*) : 30 - 50% control, (-) : < 30% control.
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Table 1). Treatment effect on wheat grain yield (percentage increase) in experimental sites.

Treatments Karaj Moghan Mashhad Dezful
Casper ® 55% WG (300 g ha!) 15.98 def 14.50 b 23.56 ¢ 29.99 ad
Casper ® 55% WG (350 g ha!) 19.88 b 18.39 @ 52.54 abe 30.51 @4
Casper ® 55% WG (400 g ha!) 25.87 abe 22.03 61.58 ® 31.78 =4
Basagran ® 87% SG (600 g ha'!) 18.35¢f 11.81 b 52.07 @ 11.69 ¢
Basagran ® 87% SG (700 g ha'!) 21.89 bed 21.76 @ 39.48 abc 41.48 ¢
Basagran ® 87% SG (900 g ha'!) 24.60 ° 24.03 @ 34,98 b 30.61 >4
Basagran ® 87% SG (1100 g ha'!) 27.21 % 30.022 44,98 abc 45.53 @
Buctril Universal® 56% EC (1.5 L ha!) 22.93 ad 5.36°¢ 61.28 ® 34.11 %4
Basagran DP ® 56.6% SL (2 L ha™!) 19.12 ¢f 13.11 % 60.15 34.47 %4
Lintur ® 70% WG (165 g ha™!) 11.56 f 6.29°¢ 55.19 @® 23.66 b
Bromicide ® 40% EC (1.5 L ha'!) 13.17 ¢ 20.69 ¢ 47.81 ab¢ 17.60 <
Hand weeding 29.98 ¢ 33.73* 67.61* 51.48*
LSD (0.05) 2.65 9.11 6.32 6.15

In each column, values followed by the same letter are not significantly different according to the LSD test (» < 0.05).
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