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ABSTRACT

To study the effect of the pre-mix herbicide, clodinafop propargyl+ metribuzin (29% WP), to control weeds of wheat fields, an
experiment was carried out in a randomized complete block design with 8 treatments and 4 replications in Alborz (Karaj), Fars
(Darab), Semnan (Shahroud), and Khorasan Razavi (Mashhad) during 2021-2022. The treatments included the application of the
herbicides pre-mixture herbicide clodinafop propargyl+metribuzin (**CloMetri* is used as an abbreviation) at the rates of 500, 600,
and 700 g/ha, metsulfuron methyl+ sulfosulfuron (Total®, 80% WG) at the rate of 45 g/ha, mesosulfuron+iodosulfuron+ diflufenican
(Othello®, 8.25% OD) at the rate of 1.6 I/ha, clodinafop propargyl (Topik@, 8% EC)+ tribenuron methyl (Geranestar®, 75% DF) at
the rate of 0.8 I/ha + 20 g/ha, Topik® + Bromoxynil+ MCPA (Bromicide MA@, 40% EC) at the rate of 1 + 1.5 I/ha, and a weed-free
(hand-weeded) control. The results showed that the application of herbicide treatments significantly reduced weed density and dry
weight, and increased grain yield of wheat. The CloMetri (700 g/ha) showed control efficacy against Veronica persica Poir., Malva
neglecta Wallr., Hirschfeldia incana (L.) Lagr.-Foss., Fumaria officinalis (L.), and Centaurea iberica Trevir. ex Spreng., ranging from
70% to 85%. However, its efficacy was relatively weak (50% to 70%) against Avena sterilis subsp. ludoviciana (Durieu) Nyman,
Convolvulus arvensis (L.), Descurania sophia (L.) Webb ex Prantl, Hordeum vulgare subsp. Spontaneum (K.Koch) Asch. & Graebn.,
Hypecoum pendulum (L.), Lolium rigidum Gaudin, and Malcolmia africana (L.) W.T. Aiton. Clometri (700 g/ha) was not be able to
control weed species such as Vaccaria pyramidata (Mill.) Rauschert., Melilotus officinalis (L.) Lam. and Galium aparine (L.) effectively,
with obtained efficacy ranging from 30% to 50%. However, the grain yield increased in Karaj, Mashhad, and Shahroud by 9 to 12%
when CloMetri (700 g/ha) was applied. Across the four experimental areas, the highest efficacy of weed control in experiments was
achieved with application of Topik + Bromicide MA and Othello@, respectively. The grain yield increased with the application of Topik
+ Bromicidee MA herbicide in the Karaj, Darab, Shahroud, and Mashhad by 13 to 27%. Overall, compared to the other herbicides in
the experiment, the efficacy of CloMetri herbicide in controlling most weed species was weak and unsatisfactory; therefore, its use is
not recommended as an option for weed control in wheat fields.

Key words: Chemical control, density, grain weed dry weight.yield.
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y. Acetyl Coenzyme A carboxylase (ACCase)
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Table 1. Soil characteristics at the different experimental locations.

. K20 P20s . .
Location EC (ds.m-1) pH (ma/kg) (mg/kg) Organic C (%)  Soil texture
Karaj 0.75 7.91 140 3.6 0.58 Loamy

Darab 0.68 7.9 248 23 0.65 Loamy clay
Shahrood 15 7.8 253 75 0.54 Loamy
Mashhad 1.56 7.8 200 10 0.56 Loamy clay
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Table 2. Commercial names, active ingredient and application rates of herbicides used in the experiment.

Formulation and

Recommended Recommended

Trade Common Name the percentage dosage based on dosage based on Manufacturer
Names activepin rider?t(s) formulation g active ingredient
9 (ml) ha-1 g.a.i. ha-1
® Methsulfuron + .
Total Sulfosulfuron (5+75) % WG 45 36 UPL India
Mesosulfuron o
Othello® +lodosulfuron+ (0.75+0.25+5) % 1600 1320 Bayer
- - oD
Diflufenican
Topik® Clodinafop propargyl 8% EC 800 64 Syngenta
Geranestar® Tribenuron methyl 75% DF 20 15 DuPont
Br,‘m%‘de Bromoxynil + MCPA (20+20) % EC 1500 600 Nofam
xCloMetri  Codinafop propargyl+ (9+20) % WP 500, 600, 700 145, 174, 203 UPL India

Metribuzin
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Table 3. Timetable for field operations and application dates of herbicides at different experimental locations.

Location Cultivar  Density (Kg ha-1) Planting date Spraying date Harvest date
Karaj Talaei 200 11 Nov 2020 20 Feb 2021 16 Jun 2021
Darab Mehrgan 220 11 Nov 2020 7 Feb 2021 8 Jun 2021

Shahrood Pishgam 200 31 Oct 2020 23 Mar 2021 26 Jun 2021

Mashhad Heidary 200 16 Nov 2020 22 Jan 2021 26 Jun 2021
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Table 4. The list of the dominant weeds in the experimental field.
Scientific name Family Karaj Darab  Shahrood Mashhad Pﬁ;‘qzn
Agropyron cristatum (L.) Gaertn. ssp. B _ B L b lE
Pectinatum (M. Bieb.) Tzvelev Poaceae * SIS
Avena sterilis subsp. ludoviciana Sy Yy
(Durieu) Nyman Poaceae + - + -
als )
Centaurea iberica Trevir. ex Spreng. Asteraceae i + i _ i S
Convolvulus arvensis (L.) Convolvulaceae - + - - Sy
Descurania sophia (L.) Webb ex . Sl
Prantl Brassicaceae + - - - Jyenn 28
Fumaria officinalis (L.) Papaveraceae - - - + )
Galium aparine (L.) Rubiaceae - - - + thés
Hirschfeldia incana (L.) Lagr. -Foss. Brassicaceae - + - - o8 ds =
Hordeum vulgare subsp. Spontaneum _ _ _ .
(K.Koch) Asch. & Graebn. Poaceas * e
Hypecoum pendulum (L.) Papaveraceae - - + - Gloyla s
Lolium rigidum Gaudin Poaceae + + - + e
Malcolmia africana (L.) W.T. Aiton Brassicaceae - - - + oS s
Malva neglecta Wallr, Malvaceae - + - - K gny
Melilotus officinalis (L.) Pall. )
Fabaceae - - - + Gudlolis) 35 jazes o5
Vaccaria pyramidata (Mill.) B B B P
Rauschert. Caryophyllaceae + Soomim
Veronica persica Poir. Plantaginaceae + + - - e
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Table 5. The effect of herbicide treatments on reduction percentage of weed species density compared to the adjacent
control in Karaj.

Treatment Dosg g (ml) L_o!ium Avena Desc_urania Verc_)nica Total weed
a-1 rigidum sterilis sophia persica
Total 40 65%® 81.75° 75¢ 66.75°¢ 728
Othello 1600 72252 1002 96.75%® 5850¢ 822
Top. + Gera. 800+ 20 662 1002 1002 56 812
Top. +Brom. 1000+1500 69 85.75° 90b 79.502 812
CloMetri 500 4050¢ 54.75¢ 47.75¢ 41509 46°¢
CloMetri 600 5350°¢ 57.50°¢ 49¢ 44504 51°¢
CloMetri 700 61> 60.50°¢ 60.50¢ 70.25® 63°
LSD (0.05) - 9.82 10 8.39 10.83 11.29

ALSD P <0.05) asb o yls sime oDl 13 S e U3 S0 it b jled o 4 boss e (6l S0l O gt s o

In each column, means followed by the same letter in each treatment are not significantly different (LSD P < 0.05).
Top. + Gera. (Topik+ Geranestar), Top. +Brom. (Topik +Bromicide MA).
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Table 6. The effect of herbicide treatments on reduction percentage of weed species biomass compared to the adjacent control in Karaj.

Treatment Doste] g_l(ml) ITo_Iium Ave_n_a Descurgnia Veronica Total weed
a rigidum sterilis sophia persica
Total 40 75.75 ab 80.50 b 94.25a 66.25 b 79.19b
Othello 1600 79a 100 a 99.25a 87.75a 915a
Top. + Gera. 800+ 20 73 a-c 100 a 100 a 87 a 90 a
Top. +Brom. 1000+1500 72.25 a-c 97 a 98.75a 94 a 90.5a
CloMetri 500 54.25d 52.25d 45.75d 6250 b 53.69d
CloMetri 600 64 cd 62.75 ¢ 6lc 65b 63.19 cd
CloMetri 700 69 bc 63.50 ¢ 7450 b 83a 72.5 be
LSD (0.05) - 9.94 9.3 7.41 111.03 9.56

ALSD P <0.05) wsl po 13 sime 3| 236 S e (3 oSG Joludo L sles 2 40 Loy jo gla S0l O g 2 53

In each column, means followed by the same letter in each treatment are not significantly different (LSD P < 0.05)
Top. + Gera. (Topik+ Geranestar), Top. +Brom. (Topik +Bromicide MA).

W01 30 jalmo AL 4 Cuwd ) A Srdies W 1§ Sl woyd g T lile Sk F1-Y Jous
Table 7. The effect of herbicide treatments on reduction percentage of weed species density compared to the adjacent
control in Darab.

Dose g (ml)  Lolium Malva Convolvulus  Hirschfeldia Centaurea Veronica  Total
Treatment .. . . . . .

ha-1 rigidum neglecta  arvensis incana iberica persica weed
Total 40 54.52d 80.45b 43.35 bc 74.17 dc 80.18a-c 63.25de 65.91 bc
Othello 1600 60.72b-d  85.07 ab 5250 b 76.53 bc 7841bc  73.32bc 71.04 bc
Tap. + Gera. 800+ 20 69.8 a-c 84.99b 50 b 82.27b 85.39 ab 80.19b 76.34ab

Tap. +Brom. 1000+1500 69.05 ab 96.95 a 86.66 a 94.16 a 91.29 a 92.03 a 87.8a
CloMetri 500 57.78 cd 63.06 c 329%c 70.03¢c 73.2¢C 60.12 e 59.35¢
CloMetri 600 65.63 a-d 75.05b 43.92 be 77.09 bc 80.13¢c 70.11cd 68.5bc
CloMetri 700 7452 a 85.12 b 54.16 b 85 ab 85.23 ab 82.22b 77.61ab

LSD (0.05) 11.89 11.88 54.16 11.31 11.28 9.28 13.89

ALSD P £0.05) sl o ls me C3st] 56 oS 2e 3 o S5 ol b les 2 40 by je gla oy Sls 052 a3

In each column, means followed by the same letter in each treatment are not significantly different (LSD P < 0.05)
Top. + Gera. (Topik+ Geranestar), Top. +Brom. (Topik +Bromicide MA).
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Table 8. The effect of herbicide treatments on reduction percentage of weed species biomass compared to the adjacent control in

Dose g (ml)  Lolium Malva  Convolvulus  Hirschfeldia Centaurea Veronica  Total
Treatment ha-l . . . - .
a rigidum neglecta  arvensis incana iberica persica weed
Total 40 80.06
57.1c cd 45 be 71.13 cd 84.12 b-d 66.07c  67.27 de
Othello 1600 63.12 bc 84.11bc 56.13 b 74.14 b-d 80.14 de 77.19bc 72.64 bc
Tap. + Gera. 800+ 20 72.07 ab 87.06 b 52.09b 80.04 b 91.09 ab 83.12ab  77.97 bc
Tap. +Brom.  1000+1500 72.11ab 99.83 a 91.95a 91.02a 9401 a 95.12a 92.09 a
CloMetri 500 61.12c 67.13 e 34.08 c 66.03 d 75.11e 62.11c 6091e
CloMetri 600 67.11 a-c 77.2d 46.02 bc 76.bc 82.01b 73.14bc  70.39 cd
CloMetri 700 76.15a 87.04 b 58.04 b 81.02 b 90.02a-c  86.15ab 80.3b
LSD (0.05) - 10.11 5.58 16.90 8.47 8.9 19.8 8.93

ALSD P £0.05) sl o ls me (3] 56 S 2e 3 o S5 ol b les 2 40 by je (gla o, Sls 052 o 53

In each column, means followed by the same letter in each treatment are not significantly different (LSD P < 0.05).
Top. + Gera. (Topik+ Geranestar), Top. +Brom. (Topik +Bromicide MA).
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Table 9. The effect of herbicide treatments on reduction percentage of weed species density compared to the adjacent
control in Shahrood.

Avena sterilis  Agropyron Hypecum Vaccaria Total

Treatment Dose g (ml) ha-1 subsp. ludoviciana  cristatum pendulum pyramidata weed
Total 40 71.67 cd 30.21cd 69.46 b 90.83 a 65 a
Othello 1600 77.68 b 25.49d 7494 b 78.33 bc 69 a
Top. + Gera. 800+ 20 85.0b 38.91 b-e 84.52 a 82.5 ab 73 a
Top. +Brom. 1000+1500 95.83a 49.70 a 73.03b 73.33¢c 75a
CloMetri 500 38.33f 35.45 b-d 33.44d 37.08d 36¢
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CloMetri 600 54.28 e 42.81 ab 475d 39.58d 46 bc
CloMetri 700 67.91d 475a 52.18¢c 41.67d 53b
LSD (0.05) - 8.23 11.23 8.62 8.08 10.34

ALSD P £ 0.05) 4l o yls gime 3Dl 136 &S e O 0 it b les o 4 boss e (sla o S0le gt a s

In each column, means followed by the same letter in each treatment are not significantly different (LSD P< 0.05). Top. + Gera.

(Topik+ Geranestar), Top. +Brom. (Topik +Bromicide MA).
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Table 10. The effect of herbicide treatments on reduction percentage of weed species biomass compared to the
adjacent control in Shahrood.

D | Avena Agropyron Hypecum Vaccaria
Treatment 0se g (M) grerilis subsp. gropy P - Total weed
ha-1 - cristatum pendulum  pyramidata
ludoviciana

Total 40 77.30 b 26.48d 85.21a 91.13a 70.03 ab
Othello 1600 87.51 ab 36.37 bc 84.99 a 89.40 a 7457 a
Top. + Gera. 800+ 20 85.62 b 41.00 ab 87.68 a 9281 a 76.78 a
Top. +Brom. 1000+1500 98.58 a 4549 a 81.78 a 90.32 a 79.05a

CloMetri 500 53.24c¢c 31.67 cd 33.84c 43.36 c 40.52 d
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CloMetri 600 58.96 ¢ 32.44 b-d 47.76 b 46.75 bc 52.52 cd
CloMetri 700 83.82b 33.97 b-d 50.07 b 56.70 b 60.25 bc
LSD (0.05) - 11.35 8.62 10.27 13.16 12.52

ALSD P £ 0.05) desly go s ime SNt 36 &S 2tin (3 K Jilut b e a4 b e (6l S0le 052 8 o
In each column, means followed by the same letter in each treatment are not significantly different (LSD P < 0.05).Top. + Gera. (Topik+ Geranestar), Top.
+Brom. (Topik +Bromicide MA).
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Table 11. The effect of herbicide treatments on reduction percentage of weed species density compared to the adjacent
control in Mashhad.

Dose g (ml)  Lolium  Hordeum Malcolmia Fumaria Galium Melilotus Total

Treatment ha-1 rigidum  spontaneum  africana officinalis _aparine officinalis weed
Total 40 21b 70a 7450 c 65.75d 60.50b 70.25b 52.75 ab
Othello 1600 56 a od 87.25 ab 70.50cd 76.25a 83 a 56 a
Top. + Gera. 800+ 20 65 a 0d 79.50 bc 25¢e 23.75¢c 63.25b 45 ab
Top. +Brom. 1000+1500 65 a 0d 95.75a 93.25a 77 a 85.75a 57.25a
CloMetri 500 49a 12¢c 51.50d 67.7 cd 16.50c  21.75d 36.75 b
CloMetri 600 6la 25b 53.25d 7850bc 1750c 27 cd 43.25 ab
CloMetri 700 63 a 30b 55.50 d 8250ab 21.25d 35¢ 54 ab
LSD (0.05) - 20.44 10.42 8.48 11.24 8.67 9.14 17.52

ALSD P £ 0.05) asl o yls sime oDl 13 S e U3 S0 it b jled o 40 boss e (6l S0l gt s s

In each column, means followed by the same letter in each treatment are not significantly different (LSD P < 0.05)
Top. + Gera. (Topik+ Geranestar), Top. +Brom. (Topik +Bromicide MA).
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Table 12. The effect of herbicide treatments on reduction percentage of weed species biomass compared to the
adjacent control in Mashhad.

Dose g (ml)  Lolium  Hordeum Malcolmia Fumaria  Galium Melilotus Total
Treatment ) .. . L - L
ha rigidum  spontaneum  africana officinalis aparine officinalis  weed
Total 40 S7.75 a-
26.25b 78a 76.25 a-c 56.25b 4525b 5850b c
Othello 1600 69.75 a od 90 a 57.25b 56.50b 72a 66.5 a
Top. + Gera. 800+ 20 75.25a od 81.25 ab 14.25b 17¢c 54.25b 50.1 b-d
Top. +Brom. 1000+1500 75a 0d 93.25a 8la 57.75a 745 a 63.25 ab
CloMetri 500 60.5a 17.15¢c 58.25d 54 b 11.75¢ 115¢c 405d
CloMetri 600 7la 34.75b 60c 73 a 12.75¢ 13¢c 47 cd
CloMetri 700 73 a 425Db 62.25 bc 78 a 15¢ 205¢c 60.2 a-c
LSD (0.05) - 16.26 10.21 22.76 8.53 10.63 12.61 16.05

ALSD P <0.05) wsb o 5ls sme oMl a6 oS e (3 K Pl b Sl a4 by e sl Kls gt 8 3

In each column, means followed by the same letter in each treatment are not significantly different (LSD P < 0.05)
Top. + Gera. (Topik+ Geranestar), Top. +Brom. (Topik +Bromicide MA).
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Table 13. Descriptive assessment of herbicide efficiency for weed control population at the all-experimental locations.

R Top.+ CloMetri CloMetri CloMetri
fic name Total .+ .
Scienti Othello Gera Top. +Brom 500 600 200
Agropyron cristatum + - + + + N N
Avena sterilis +++ e+ e+t A+ + ++ +
Centaurea iberica it ot ot Ry ot ot ot
Convolvulus
A + ++ ++ ++++ + + ++
arvensis
Descurania sophia 4+ e+ +++ o+ + + ++
Fumaria officinalis ++ ++ - FHt ++ +++ .
Galium aparine ++ - ++ o _ _ _
Hirschfeldia incana ++ e Ht et ++ et it
Hordeum
+++ - - - - + ++
spontaneum
Hypecum pendulum ++ ot - - + + +
Lolium rigidum + ++ ++ 4+ + ++ ++
Malcolmia africana +++ o+ -+ ++ ++ ++ ++
Malva neglecta; ++H+ +Ht +H+ - ++ it i
Melilotus officinalis ++ — ++ - - - +
Vaccaria
i ++++ +++ +++ +++ + + +
pyramidata
\eronica persica ++ ++ ++ 4+ ++ -+ 4+

() Ao 33 ¥ 51 S () Aeeys 00 LY () Ao ya Ve B Or () Ao j3 AD BV () Aoy AD 51 i 1d S

Percentage if weed control: more than 85% (++++), 70-85% (+++), 50-70% (++), 30-50% (+), less than 30% (-)
Top. + Gera. (Topik+ Geranestar), Top. +Brom. (Topik +Bromicidee MA).

LS 180 hos g il Sy STV Jeus
Table 14. The effect of herbicide treatments on the grain yield of wheat.

Treatment Dose g Karaj Darab Shahrood Mashhad
(m)ha' (tonha-1) (%)  (tonha-l) (%)  (tonhal) (%)  (tonhal) (%)
Total 40 6.08 ab 4.66 cd 6.49 ab 13.49 a-c 418 ab 11.40 b-
14.21 a-c 21.66 bc d
Othello 1600 6.25 ab 17.44 ab 5.31 bc 24.87 a-c 6.15 a-c 10.93 be 4.21 ab 13.15 bc

Top. + Gera. 800+ 20 6.16 ab 14.86 a-c 5.65 ab 27.81 ab 6.49 ab 13.75ab 3.75a-c 9.40d
Top. +Brom.  1000+1500  6.41 ab 20.98 ab 5.86 ab 28.8a 6.77 a 15.17 a 4.25ab 13.95b

CloMetri 500 5.12¢ 7.05¢c 445d 18.65¢ 543c 6.86d 3.12cd 8.20d
CloMetri 600 5.70 bc 12.44 be 5.22 bc 24.77 a-Cc 5.53¢c 9.70 cd 3.52cd 8.85d
CloMetri 700 6.02 a-c 12.99 be 5.52 ab 26.76 ab 5.71 bc 9.95 b-d 3.88 a-c 9.75 cd
Weed-free - 6.8la 22.77 a 6.04 a 29.83 a 6.89 a 15.04 a 448 a 18.47 a
LSD (0.05) - 0.93 8.91 0.65 6.43 0.85 3.56 0.62 4.16

ALSD P <0.05) sl o 15 sime C3st| 236 oS e (3 o SO Joludo L sles 2 40 by jo (gla 5 Sls O g 2 53
In each column, means followed by the same letter in each treatment are not significantly different (LSD P < 0.05)
Top. + Gera. (Topik+ Geranestar), Top. +Brom. (Topik +Bromicide MA).
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