Journal of Iranian Plant Protection Research

https://jpp.um.ac.ir R

Research Article
Vol. 37, No. 4, 2024, p. 455-469

Evaluation of the Efficacy of Dual-purpose Herbicides Axial One® (Pinoxaden
+ Flurasulam) and Cassic® (Diflufenican + lodosulfuron methyl sodium +
Flurasulam) Compared to Common Herbicides for Weed Control in Wheat
(Triticum aestivum)

E. Mamnoie'~'"", M. R. Karaminejad? A. R. Barjasteh®, A. A. Haghighi‘, M. Minbashi Moeini’, A.
R. Askari Kelestani®

1- Assistant Professor of Plant Protection Research Department, Fars Agricultural and Natural Resources Researchand
Education Center, Education and Extension Organization (AREEOQ), Darab, Iran

(*- Corresponding Author Email: e.mamnoie@areeo.ac.ir)

2 and 5- Lecture and Research Associate Professor, Iranian Research Institute of Plant Protection, Agricultural Research,
Education and Extension Organization (AREEO), Tehran, Iran, respectively.

3- Assistant Professor of Agricultural and Natural Resources Research and Education Center of Semnan, Agricultural
Research, Education and Extension Organization (AREEO), Shahrood, Iran

4- Research Associate of Plant Protection Department, Agricultural and Natural Resources Research and Education Center of
Golestan, AREEO, Gonbad-e- Kavous, Iran

6- Assistant Professor of Horticulture Crops Research Department, Fars Agricultural and Natural Resources Researchand
Education Center, AREEO, Darab, Iran

How to cite this article:

Received: 09-03-2023 Mamnoie, E., Karaminejad, M.R., Barjasteh, A.R., Haghighi, A.A., Minbashi, Moeini, M. ,
Revised: 01-05-2023 & Askari Kelestani A.R. (2024). Evaluation of the efficacy of dual-purpose
Accepted: 28-06-2023 herbicides Axial One® (Pinoxaden + Flurasulam) and Cassic® (Diflufenican +
Available Online: 01- lodosulfuron methyl sodium + Flurasulam) compared to common herbicides for

07-2023 weed control in wheat (Triticum aestivum). Journal of Iranian Plant Protection

Research, 37(4), 455-469. (In Persian with English  abstract).
https://doi.org/10.22067/JPP.2023.81511.1134

Introduction

Wheat is a crucial crop that plays a significant role in ensuring food security in Iran. Weeds have been one of
the major limiting factors for wheat production in Iran and globall. If they are not adequately controlled. Weeds
can cause significant damage to wheat crops. Weed damage in wheat fields has been reported to range from 20%
to 30% in Iran. The herbicide application is the most important method for weed control of wheat until now.
Axial-one@ herbicide, with common names of pinoxaden+ florasulam, has been suggested for weed control of
Lollium rigidum, Echinochloa colonum, Alopecurus myosuroides, Phalaris brachystachys, Avena ludoviciana,
Stellaria media, Trifolium alexandrinum, Polygonum aviculare, Sinapis arvensis, Ambrosia artemisiifolia,
Amaranthus retroflexus, Cirsium arvense. This herbicide has been registered by Syngenta for use in wheat and
barley. Pinoxaden (Axial®) belongs to phenylpyrazolines family and inhibitors of the Acetyl-CoA carboxylase
(ACC). It has been recorded in the control of narrow-leaved weeds in wheat and barley. Florasulam herbicide
belongs to the triazolopyrimidine sulfonamide family and inhibits acetolactate synthase (ALS). Florasolam is the
selective herbicide that has been recommended for controlling broadleaf weeds in cereals such as wheat, barley,
oats, rye (Secale cereale L.) and triticale (Triticale hexaploid Lart). Also, the Cassic herbicide, which is also
known as diflufenican+iodosulfuron-methyl-sodium-+florasulam+cloquintocet-mexyl, is a dual-purpose
herbicide that has been registered by Syngenta for controlling both broadleaf and narrow-leaved weeds in wheat
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and barley, oats, rye, and triticale crops. This experiment was conducted to investigate the effectiveness of the
herbicides of Cassic and Axial-one in the controlling weeds in wheat fields, determination of the most
appropriate dose, comparing their effectiveness with other herbicides commonly used in wheat fields, and
evaluating the response of wheat plants to the herbicides.

Materials and Methods

An experiment was carried out in weed control in the wheat fields of Karaj, Fars (Darab), Golestan
(Gonbad), and Shahrud using a randomized complete block design with 13 treatments and 4 replications during
2020-2021. Experimental treatments included the application of Bromycid AM (bromoxynil + MCPA, 40% EC)
+ Axial (Pinoxaden, 5% EC) at 1.5 + 1.2 I/ha, Othello (diflufenican+ mesosulfuron methyl+ iodosulfuron methyl
sodium, 6%0D) at 1.6 | /ha, Axial One (Pinoxaden+ Flurasulam, 5% EC) at 1.1, 1.3, 1.5, 1.7 I/ha, Cassic
(diflufenican+ iodosulfuron-methyl-sodium+ florasulam+ cloquintocet mexyl, 47% WG) at 170, 200 and 230
g/ha with and without cytogit, and control (weed free). Herbicide treatments were applied during the tillering
stage (Zadok’s Stage 25). The plot had dimensions of 8 x 2 m with a plant density of 400 plants m. Each plot

consisted of 8 planting lines with a row spacing of 15 cm. The distance between the plots was one meter, and
there was a two-meter gap between replications. To increase the accuracy of the experiment, each test plot was
divided into two equal sections, with the upper half serving as the control without spraying and the lower half
being sprayed. The spraying was done using a fixed-pressure back sprayer equipped with a fan spray nozzle
(8002) at a pressure of 2 bar and spray volume of 300 L ha*. Traits such as weed density, weed biomass, and
grain yield were recorded. Weed numbers and dry weights were determined by randomly selecting 0.50-m?
quadrats per plot, while grain yield was recorded for 3 m? in each plot. The data were checked for normality and
analyzed using SAS 9.3 software through analysis of variance. The means were separated using the Duncan test
at the 5% level of significance.

Results and Discussion

The results of experiment indicated that the herbicide treatments led to a significant decrease in the density
and dry weight of weeds, as well as a significant increase in grain yield. The Axial One@ at rate 1.7 L ha* was
found to be more effective in controlling Avena ludoviciana, reducing its density by 95%, compared to On the
other hand, Cassic herbicide at a rate of 230 g per hectare was more effective in controlling Lolium rigidum,
reducing its density by 95%, compared to Axial One@ herbicide. Both herbicides, however, led to a significant
reduction in the dry weight of Descurania sophia, Polygonum avicular, Sonchus oleracea, Veronica persica and
Sinapis arvensis from 85 to 95%. No visual injury symptoms were observed on wheat after the application of
these herbicides. Grain yield increased with the application of Axial One (at rate of 1.5 to 1.7 L ha) by 5 to
24%, and Cassic (at rates of 200-230 g ha! + cytogit) by 8 to 28%. These findings were consistent with the
results of previous studies (Minbashi et al., 2020). The application of Oxial herbicide increased grain weight of
wheat (Azhar et al., 2013).

Conclusion

Based on the results of these experiments, it can be concluded that Axial One@ and Cassic@ herbicides
showed the best control on A. ludoviciana and L. rigidum respectively, and also led to a significant increase in
grain yield compared to half of the control plot. Therefore, the Axial One® (1.7 L ha-!) and Cassic® (200-230 g
hal + cytogit) can be considered as good to excellent options for weed control in wheat fields. It is
recommended to use these herbicides for weed control in wheat fields.
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Table 1- Some soil physicochemical characteristics at different experimental locations
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Table 2- Names and application dose of herbicides used in the experiment
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Table 4- The list of relative density of the dominant weeds in the experimental wheat field

ol oU oy A N ) ob
Scientific name Family Karaj Darab Shggro Gonbad Persian name
Avena ludoviciana Durieu Poaceae 12.22 - 42.65 20.23 Qo) (g BY gy
Carthamus oxyacanthus M. Bieb. Asteraceae - 13.45 - - g 5,8
Centaurea pallescens Delile Asteraceae - 11.32 - - puS I8
Chorispora tenella (Pall.) DC. Brassicaceae - - 23.03 - Pl Jsys
Descurania sophia (L.) Webb ex Prantl ~ Brassicaceae 25.56 - - - Syere iS5
Fumaria officinalis L. Papaveraceae 10 - - 20.65 opls
Hirschfeldia incana (L.) Lagr.-Foss. Brassicaceae - 6.98 - - O a5
Hypecum pendulum L. Papaveraceae - - 34.27 - «loy s
Lolium rigidum Gaudin Poaceae 19.44 11.68 - 21.78 RS
Malva neglecta Wallr. Malvaceae - 8.68 - - Sy
Polygonum avicular L. Polygonaceae - - - 19.38 A Cadn
Sinapis arvensis L. Brassicaceae - - - 17.96 g Jo,5
Sonchus oleracea L. Asteraceae 8.59 - - - PERI
Veronica persica Poir. Plantaginaceae 23.89 47.97 - - Ol
() spa> pas
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https://plants.usda.gov/home/plantProfile?symbol=CAOX6
https://www.google.com/search?sxsrf=AOaemvJl134GDjcpmHeXKQQDFPD8MzBKNA:1631119445115&q=Brassicaceae&stick=H4sIAAAAAAAAAONgVuLQz9U3MLQwMljEyuNUlFhcnJmcmJyamAoASfoHahsAAAA&sa=X&ved=2ahUKEwiiv_K46e_yAhWoy4UKHUZYC5kQmxMoATAlegQIOxAD
https://plants.usda.gov/home/plantProfile?symbol=CHTE2
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https://plants.usda.gov/home/plantProfile?symbol=HIIN3
https://plants.usda.gov/home/plantProfile?symbol=LORI
https://plants.usda.gov/home/plantProfile?symbol=MANE
https://www.google.com/search?sxsrf=AOaemvJl134GDjcpmHeXKQQDFPD8MzBKNA:1631119445115&q=Brassicaceae&stick=H4sIAAAAAAAAAONgVuLQz9U3MLQwMljEyuNUlFhcnJmcmJyamAoASfoHahsAAAA&sa=X&ved=2ahUKEwiiv_K46e_yAhWoy4UKHUZYC5kQmxMoATAlegQIOxAD
https://plants.usda.gov/home/plantProfile?symbol=VEPE3
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Table 5- Mean comparison of the effect herbicide application treatments on the percentage reduction of weed density

compared to the corresponding control in Karaj

o™ Rate e Yy seise 0,5 olid Gl R ,

) _ Lolium Avena Descurania  Fumaria Veronica Sinapis e
Treatment  (9-1/ha) = - ; e . .

rigidum  ludoviciana sophia officinalis persica arvensis TOt?jl
wee
Bro-Axi 15+1.2 100@ 100® 100 88.75® 88.732 82.50 ¢ 932
Othello 1.6 72.98 77.50 b 74.30 « 65 bd 89.952 43.50° 71
Axi-One 11 90.52%¢ 90 ® 57.81¢ 23f 60.50 57.92 72
Axi-One 13 93.75%¢ 1002 71.35¢ 32.50 f 61.42 b 66.67 « 74¢
Axi-One 15 98.08 @ 1002 76.73 bd 43.75 ¢ 76.62 ¢ 66.25 75°¢
Axi-One 17 100@ 100° 79.02 b 51.25¢% 80.59 ¢ 100° 75¢
Cassic 170 64.33 ¢ 4417 76.56 b4 48.45 ©f 84.56 ® 43.33° 62 ¢
Cassic 200 62.84 ¢ 48.96 % 81.25%¢ 48.75 °f 97.062 87.50 #¢ 76°¢
Cassic 230 74.01%¢ 70.63 b 88.71%¢ 70%¢ 99.502 93.33%® 76°¢
Cas-Cyt. 170+0.1%  61.78¢ 67.08 « 95.66 73.75%¢ 95¢@ 71750 81t
Cas-Cyt. 200+0.1%  88.75%¢ 78.23 ¢ 1002 82.50 972 1002 8g
Cas-Cyt. 230+0.1%  96.15%°¢ 88.86 #° 100@ 95 1002 100° 96

(Duncan P < 0.05) .auib o 45 gme MR 386 S piiio By> S Plis b jlos yo 45 byye sla nSle g jo p

In each column, means followed by the same letter in each treatment are not significantly different, (Duncan P < 0.05)
Bro-Axi (Bromicide®MA + Axial®), Axi-One (Axial One®), Cas-Cyt. (Cassic®+ Citogate®), 0.1% (0.1% v v1)
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Table 6- Mean comparison of the effect herbicide application treatments on the percentage reduction of weed biomass
compared to the corresponding control in Karaj

s Rate ] Yy S B 0, sl iy e s
; Lolium Avena Descurania  Fumaria Veronica Sinapis

Treatment (¢-liha) rigidum  ludoviciana sophia officinalis persica arvensis TOté(Ijl

wee

Bro-Axi 15+1.2 1002 1002 1002 95522 95.80¢ 76.66 @¢ 95 a
Othello 1.6 79.98 be 98.58 @ 96.16 @€ 73.63bc 93.612 49.01°¢ 82 ¢¢
Axi-One 1.1 91.42 2 99.70 @ 88.43 o 46.38 ¢ 65.01°¢ 47.83°¢ 80 ¢f
AXxi-One 1.3 93.752 100 @ 86 ¢ 54.75 ¢ 74.39 be 65.41 be 83 ¢e
AXxi-One 15 99.74 @ 100 @ 89.90 bd 54.63 o 84.08 2 83.18 82 ¢¢
AXxi-One 1.7 100 @ 100 @ 95.99 &¢ 57.25 bd 92.45 @ 100¢@ 83 ¢e
Cassic 170 30.88 ¢ 33.66 ¢ 5193 ad 53.50 ¢ 93.04 2 61.59 be 70f
Cassic 200 49.30¢ 60.32° 95.30 @€ 65.63 bd 95,922 90.02 @ 75 ¢f
Cassic 230 80.66 &¢ 65.66° 96.64 @€ 84.88 2 99.20@ 972 80 ¢f
Cas-Cyt. 170+ 0.1% 73.08 ¢ 73.72° 96.85 2 82502 99.382 63.34 be g7 bd
Cas-Cyt. 200+ 0.1% 95.13 2 92,572 1002 95,752 99.232 1002 92 ac
Cas-Cyt. 230+ 0.1% 99 @ 91502 1002 95,132 100¢@ 100¢@ 972

(Duncan P <0.05) .aib o 45 gxe MR 186 S jio By S Jolas b jlass y2 4y boyyo sla pnSbe ygiw ja 3
In each column, means followed by the same letter in each treatment are not significantly different, (Duncan P < 0.05)
Bro-Axi (Bromicide®MA + Axial®), Axi-One (Axial One®), Cas-Cyt. (Cassic®+ Citogate®), 0.1% (0.1% v v 1)
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Table 7- Mean comparison of the effect herbicide application treatments on the percentage reduction of weed density
compared to the corresponding control in Darab

. . 1e e J5
Slowd Rate = S J5 K,5 O Jo,s Ol S )

Treat;nent (g-1/ha) Lolium Centaurea Carthamus  Hirschfeldia Veronica Malva il
rigidum pallescens  oxyacanthu incana persica neglecta Tv;/(()e:eﬂ

Bro-Axi 15+12 80.41¢ 92.31% 100 100 92.19% 100 93¢
Othello 16 65.39 b 81.6 ¢ 65.13 85.23 be 73.5 b 82.35 b 73
Axi-One 11 4081 43.759 50.65! 65.6 ¢ 41.19°7 50 46"
Axi-One 13 45.65 °f 55.35 1 54.9 N 70.49 ¢ 55.25 ¢f 60.27 M 559
Axi-One 15 50.42 of 57.09 &9 55.4 i 75.36 57.55 o 68.06 1 58 0
Axi-One 17 63.73 bd 61.48 o 75.27 ¢f 85.36 60.52 ¢ 80.42 ¢f 65
Cassic 170 50.41 of 58.84 ¢9 60.09 91 755 58.79 65.56 9" 60
Cassic 200 55.95 ¢ 63.54 o 70.29 &9 80.36 ¢ 63.78 % 7599 66 °f
Cassic 230 65.87 b 73.49 b 84.41 0 90° 81.83 ¢ 85.21 bd 80 <
Cas-Cyt. 170+0.1%  55.66 “¢ 68.75 ¢ 80.45 ©¢ 80.36 ¢ 68.76 ¢ 70 b 71¢
Cas-Cyt. 200+0.1%  70.56%® 77.57 & 90.6 *¢ 100 84.07 *¢ 90.08 *¢ 84 be
Cas-Cyt. 230+0.1%  75.05%® 88.88 *°¢ 95 @ 100 88.98 95° 89 ®

(Duncan P <0.05) .aib o 4o gxe MR 186 S jio By S JBlas b jlass y2 4y baypo slo nSbe ygiw ja 5
In each column, means followed by the same letter in each treatment are not significantly different, (Duncan P < 0.05)
Bro-Axi (Bromicide®MA + Axial®), Axi-One (Axial One®), Cas-Cyt. (Cassic®+ Citogate®), 0.1% (0.1% v v 1)
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Table 8- Mean comparison of the effect herbicide application treatments on the percentage reduction of weed biomass
compared to the corresponding control in Darab

o Rate A ol St s e i

Treatment (g-1/ha) Lolium Centaurea  Carthamus  Hirschfeldia Veronica Malva )
rigidum pallescens  oxyacanthu incana persica neglecta TZE]I

w
Bro-Axi 1.5+1.2 83.06 2 95.112 1002 1002 95.06 2 1002 962
Othello 1.6 67.17 b 85.07 b 76.01 99 85.11 ¢ 75.11 be 88.26 « 81
Axi-One 11 432°¢ 49.05" 60.09" 65.11°¢ 46.017 55.09 1 549
Axi-One 13 48.05 58.01 9" 65.07 9" 70.16 % 55.04 ¢f 66.13 " 627
Axi-One 15 53.11 4 60.19 68.07 75.07 ¢¢ 59.01 ¢f 70.04 9" 65 °f
Axi-One 1.7 64.13 b 67.06 ¢9 80.04 =€ 85.1bc 63.29 ¢ 85.09 ¢ 72
Cassic 170 52.15 d 65.04 T 72.03 9 75.03 ¢¢ 61.09 f 69.12 " 67 °f
Cassic 200 58.17 « 70.4 ¢ 78.07 ¢f 80.06 >d 66.17 of 80.01 ¢ 74
Cassic 230 78.052 80.12 « 90.12 &¢ 90.04 @ 82.08 & 90.71 b 85 be
Cas-Cyt. 170+0.1%  59.05¢ 75.05 ¢ 86.05 bd 80.03 b 71.110b 76.39 1 774
Cas-Cyt. 200+0.1%  74.12%® 87.03 ¢ 95.02 % 1002 86.08 ¢ 94.19 ¢ 912
Cas-Cyt. 230+ 0.1% 78.122 91.02 96.19 100%a 91 96.26 ® 92 3

(Duncan P <0.05) .aib oo 4l gre M3 186 S o By S JBlis b jlas 2 4y by po (sla p Sl 5w ja )
In each column, means followed by the same letter in each treatment are not significantly different, (Duncan P <0.05)
Bro-Axi (Bromicide®MA + Axial®), Axi-One (Axial One®), Cas-Cyt. (Cassic®+ Citogate®), 0.1% (0.1% v v'1)
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Table 9- Mean comparison of the effect herbicide application treatments on the percentage reduction of weed density
compared to the corresponding control in Gonbad

o Rate LZﬁ:?m w:/i:r‘f:% w;l;slbs» F:)ni:iia P;;gj::m 3o ile &5

Treatment (-Vha) rigidum ludoviciana arvensis officinalis avicular Total weed
Bro-Axi 15+1.2 69.16 < 9437 ® 90.17 &¢ 74.43 ¢¢ 71.69 « 80°¢
Othello 1.6 68.12 9 86.42 &¢ 85.18 ¢ 88.60 ® 75.41 04 81¢
Axi-One 11 41.95¢ 74.76 % 66.19 © 71.50 % 5451 F 62°¢
Axi-One 1.3 61.87 ¢ 78.12 c® 78.48 ¢ 77.91 bd 62.29 ¢ 724
Axi-One 15 67.70¢ 93.65 ® 94.09 ® 85.57 &°¢ 82.33 ¢ 85 be
Axi-One 1.7 7167 96.87 2 1002 86.80 @° 84.55 &°¢ 88 P
Cassic 170 81.90 b¢ 68.67 © 80.28 « 64.41°¢ 55.62 ©f 70¢
Cassic 200 89.13® 76.19 ©® 85.17 ¢ 7458 ¢¢ 69.43 ¢¢ 79°¢
Cassic 230 1002 85.97 & 90.52 &°¢ 89.15® 83.48 ¢ 90
Cas-Cyt. 170+ 0.1% 88.% 75.69 ¢® 88.02 ¢ 81.75 ¢ 73.95 b 82°¢
Cas-Cyt. 200+ 0.1% 952 83.75 bd 94.44 ® 89.76 ® 87.22® 90"
Cas-Cyt. 230+ 0.1% 1002 9156 ® 1002 97.722 97.22% 972

(Duncan P <0.05) .aib o 45 gme M3 186 S jio By S Jolas b jlass y2 4y boyyo sla nSbe ygiw jo 3
In each column, means followed by the same letter in each treatment are not significantly different, (Duncan P < 0.05)
Bro-Axi (Bromicide®MA + Axial®), Axi-One (Axial One®), Cas-Cyt. (Cassic®+ Citogate®), 0.1% (0.1% v v'1)
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Table 10- Mean comparison of the effect herbicide application treatments on the percentage reduction of weed biomass
compared to the corresponding control in Gonbad

JON; Rate W’”’ by SV u"“"? J"P b)SL.S- o cad 52 il Js
Treatment (g-I/ha) Lolium Avena Sinapis Fumaria Polygonum 4121 weed
rigidum ludoviciana arvensis officinalis avicular

Bro-Axi 15+1.2 85.94 d 94.67 94,85 ad 90.77 « 93.40 e 92¢
Othello 1.6 85.19 ¢ 88.55 b-e 9590 ¢ 96.56 ¢ 94.88 ¢ 92 de
AXi-One 11 71.20f 83.70 ¢ 87.45¢ 87.154 87.67 de 839
Axi-One 1.3 80.85¢ 87.06 % 89.74 d 91.53 bd 87.56 % 87f
Axi-One 15 82.25¢ 97.97 @ 97.96 ® 93 ad 95.88 ¢ 93 de
Axi-One 1.7 83.13¢ 98.56 2 1002 95.74 3¢ 98.12 % 95 b-d
Cassic 170 90.43 « 80.44 f 90.85 ¢® 87.52 ¢ 86.36 ° 87f
Cassic 200 92.79 ¢ 87.35¢¢ 94.49 b 93.05 & 91.81¢ 92¢
Cassic 230 1002 91.45 bd 96.84 97.98 % 95.33a¢ 96 be
Cas-Cyt. 170+ 0.1% 97.28 89.44 b-e 93.97 b 92.60 & 94.03 b¢ 93 ¢e
Cas-Cyt. 200+ 0.1% 98.732 93.80 2¢ 97.97 % 97.73 3¢ 97.91%® 97
Cas-Cyt. 230+ 0.1% 1002 98.072 1002 99.48 2 99.752 992

2 g $laepSile bgyye 4 yo jlad b JBlis G s S pnie 2818 M3l e ) .an3L eDuncan P < 0.05.( In each column, means followed

by the same letter in each treatment are not significantly different, (Duncan P < 0.05)
Bro-Axi (Bromicide®MA + Axial®), Axi-One (Axial One®), Cas-Cyt. (Cassic®+ Citogate®), 0.1% (0.1% v v1)
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Table 11- Mean comparison of the effect herbicide application treatments on the percentage reduction of weed density
compared to the corresponding control in Shahrood

o e twam e 2
Treatment (¢-l/ha) ludoviciana pendulom tenella Total weed
Bro-Axi 15+1.2 1004 80.42° 83.75° 75
Othello 1.6 96.87 2 91.32% 95.832 782
Axi-One 1.1 1002 87.50 % 1002 792
AXi-One 1.3 1002 89.09 @ 1002 782
AXi-One 15 1002 92.26 ® 952 802
AXi-One 17 1002 93.675% 1002 gle
Cassic 170 46.42 o 59.96 ¢ 952 584
Cassic 200 51.80 « 61.46 ¢ 1002 614
Cassic 230 59.02 be 65.28 ¢ 1002 64 o
Cas-Cyt. 170+ 0.1% 45424 90.00 @ 96.87 2 68 b
Cas-Cyt. 200+ 0.1% 51.26 « 95.83 1002 69 be
Cas-Cyt. 230+ 0.1% 67.80° 1002 1002 762

(Duncan P <0.05) .aib o 45 gxe MR 186 S jio By S Jolas b jlass y2 4y boyyo sla nSbe gt ja 3

In each column, means followed by the same letter in each treatment are not significantly different, (Duncan P < 0.05)
Bro-Axi (Bromicide®MA + Axial®), Axi-One (Axial One®), Cas-Cyt. (Cassic®+ Citogate®), 0.1% (0.1% v v 1)
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Table 12- Mean comparison of the effect herbicide application treatments on the percentage reduction of weed biomass

compared to the corresponding control in Shahrood
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In each column, means followed by the same letter in each treatment are not significantly different, (Duncan P < 0.05)
Bro-Axi (Bromicide®MA + Axial®), Axi-One (Axial One®), Cas-Cyt. (Cassic®+ Citogate®), 0.1% (0.1% v v'1)
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Table 13- Mean comparison of the effect herbicide application treatments on wheat grain yield and percentage of grain yield
increase compared to the corresponding control
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Treatment Rate Karaj Darab Gonbad Shahrood
(g-1/ha) kg ha? (%) kg ha? (%) kg ha? (%) kg ha? (%)
Bro-Axi 15+1.2 6166 2° 15.03 ¢ 5610 &¢ 26.11® 4064 ¢ 7.48 % 5320 @ 22.71¢
Othello 1.6 5723 ¢ 13.10 b 5410 2d 25.17 @ 3949 be 4.00°P 5307 @ 20.10 ®
AXi-One 11 5438 © 11.75 e 4050 f 8.17¢ 3930 °¢ 3.26°P 5300 @ 19.36 2
AXxi-One 1.3 5623 be 12.16 ¢ 4150°f 10.08 ¢ 3996 b¢ 4,03°b 5317 @ 22.63%
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Axi-One 1.7 6023 &°¢ 14.49 be 4650 of 19.06 b 4033 &°¢ 478" 5360 23912
Cassic 170 5130 ¢ 6.07 ¢ 4350 16.13 ¢¢ 4024 &¢ 5.15° 4917 ® 6.814
Cassic 200 5412 ¢ 10.80 ¢ 4850 of 22.13#¢ 4154 &¢ 7.84 ® 43185 6.80 9
Cassic 230 5858 ¢ 13.74 bc 5010 P 24.07 ¢ 4193 &°¢ 8.61%® 5106 8.86
Cas-Cyt. 170+ 0.1% 5935 &¢ 14.48 ¢ 5360 2d 25.03 @ 4229 @ 8.66 @ 5053 & 7.74 ¢
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Weed free 6698 @ 23422 61102 30.08 2 43162 15.142 62572 24.892
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In each column, means followed by the same letter in each treatment are not significantly different, (Duncan, P <0.05)

Bro-Axi (Bromicide®MA + Axial®), Axi-One (Axial One®), Cas-Cyt. (Cassic®+ Citogate®), 0.1% (0.1% v v-1)
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