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Introduction

Wheat (Triticum aestivum) is one of the most important crops in Fars province and Iran. The area under
cultivation of this crop is 337,000 hectares in Fars’s province. The weeds are one of the most famous factors
limiting in the production of wheat in Iran and the world. Weeds can decrease grain yield of wheat by competing
for resources such as water, light and nutrients and production of allelopathic compounds. If weeds are not
controlled at this crop, cause great damage to the wheat. The amount of weed damage in wheat fields of Iran has
been reported to be about 20 to 25%. The most important weeds of wheat in Fars are including Mavla neglecta
Wallr., Centaurea solstitialis L., Veronica persica L., Carthamus oxyacanthus M.B., Capsella bursa-pastoris,
L., Descurainia Sophia (L.) Webb&Berth, Hirschfeldia incana L., Lolium rigidum L., Avena fatua L., Bromus
tectorum L. Application of herbicides is the most prevalent method of weed control in wheat fields. There are 26
herbicides registered for weed control in wheat in Iran, which are mainly used post-emergence. Herbicides are
recommended for weed control in wheat included of Total, Othello, Atlantis, Geranestar, Bromicid MA, Apiros,
Tapik and Axial. Therefore, it is necessary to register new herbicides with different site of action in this crop.
This experiment was conducted to investigate the new herbicide efficacy of clodinafop propargil+ metribuzin in
control of wheat fields, determination of the most appropriate dose, comparison of the effectiveness of new
herbicide with the herbicides was recorded in wheat and the reaction of wheat to the herbicide

Materials and Methods

In order to study the effect of herbicides to control weeds of wheat fields, an experiment was conducted
during 2020- 2021 at Fars Agricultural and Natural Resources Research and Education Center, Darab, Iran. Plots
were located on a clay loam soil with pH 7.9. This experiment was carried out in randomized complete block
design with 13 treatments and 4 replications. The treatments included post emergence application of Total
(methsulfuron+ sulfosulfuron, 80% WG) at dose rate of 40 g ha?, Othello (mesosulfuron+iodosulfuron+
diflufenican, 6% OD) at dose rate of 1.6 L ha, Tapik (clodinafop propargil, 8% EC) + Geranestar (tribenuron,
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75% DF) at dose rates of 0.8 L ha'+ 20 g ha?, Tapik (clodinafop propargil) + Bromicid MA (bromoxynil+
MCPA, 40% EC) at dose rates of 1 L hal+ 1.5 L hal, ACM- 9 (clodinafop propargil + metribuzin, 29% WP) at
dose rates of 500, 600, 700 g ha, Shagun 21-11 (clodinafop propargil+ metribuzin, 54% WG) at dose rates of
200, 300, 400, 500, 600 g ha® and weeding control. The herbicides were applied using a Matabi sprayer
equipped with an 8002 flat fan nozzle tip delivering 350 L ha at 2 bar spray pressure. Weed numbers and dry
weights were determined in random 0.50-m? quadrates per plot. The grain yield and biological yield were
recorded for a 2 m? and 0.50 m? from each plot, respectively. Parameters were recorded including and control
percentage of density, weed biomass, plant height, grains per spike, number spikes, 1000 grains weigh, grain
yield and biological yield. Statistical analyses of data were done with SAS var 9 software and comparison of
mean was tested using the LSD test at 5% level.
Results and Discussion

The weed infestations in the study consisted of Hirschfeldia incana L., Centaurea pallescens L., Veronica
persica L., Malva neglecta L., Lolium rigidum L., and Convolvulus arvensis L. Among these weeds, Centaurea
pallescens had the highest relative weight at 24%, while Convolvulus arvensis had the lowest relative weight at
8%. In terms of relative density, Veronica persica had the highest value at 44%, while Convolvulus arvensis had
the lowest at 7%. Statistical analysis of the data revealed that the application of herbicides significantly reduced
weed density and biomass. It also led to increased plant height, number of spikes per m?, grains per spike, 1000
grains weight, grain yield, and biological yield. Visual observations confirmed the effective control of these
weeds using the ACM herbicide at a dose rate of 700 g ha*. The best herbicide treatment for weed control was
Tapik+ Bromicid MA, followed by ACM herbicide at a dose rate of 700 g ha-1. The ACM herbicide at a dose
rate of 700 g ha-1 resulted in a significant reduction in biomass for Malva neglecta (87%), Lolium rigidum
(76%), Hirschfeldia incana (81%), Centaurea pallescens (90%), Veronica persica (86%), and total weed (80%)
compared to the weed control. Furthermore, when the ACM herbicide was applied at a dose rate of 700 g ha,
the grain yield and biological yield were 5.65 and 14.51 tons ha'!, respectively. This treatment also led to a 26%
increase in grain yield and a 25% increase in biological yield compared to the control.

Conclusion

Results showed that applications of powder formulation of clodinafop+ metribuzin herbicide at dose rate of
700 g ha' had acceptable weed control efficacy and increased wheat yield. Therefore, the application of
clodinafop+ metribuzin (WP) herbicide at dose rate of 700 g ha is suggested for wheat fields.

Keywords: Chemical control, Control percentage, Density, Dry weight, Lolium rigidum
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Hirschfeldia incana L. S a5 Brassicaceae 1141 13.68

Lolium rigidum L. o Poaceae 11.48 11.73

Convolvulus arvensis L. S Convolvulaceae 7.52 8.38

Centaurea pallescens L. S 5 Asteraceae 10.84 24.45

Veronica persica L. ol Scrophulariaceae 44.10 15.72

Malva neglecta L. S i Malvaceae 13.32 23.80



https://www.google.com/search?sxsrf=AOaemvJl134GDjcpmHeXKQQDFPD8MzBKNA:1631119445115&q=Brassicaceae&stick=H4sIAAAAAAAAAONgVuLQz9U3MLQwMljEyuNUlFhcnJmcmJyamAoASfoHahsAAAA&sa=X&ved=2ahUKEwiiv_K46e_yAhWoy4UKHUZYC5kQmxMoATAlegQIOxAD

70

g o )3 (1 5936 50 + 5395 98l dglS 03lol bl GiShle () o)y oyl )50 3 (Lo

low 5l an o) V€ 508 gladile ool J S w0 yd S uile glajlons 51 (Olas o (:0ke) (il sl 4525 <Y Jgua
Table 3- Analysis of variance (Mean Squares) the effect of herbicide treatments on the percent visual control of weeds 14

DAS
&l a 3 3 PG &
) S g oA s k¥ <l
oy NG Sae o R
&3l Malva Convolvulus arvensis  Lolium rigidum Hirschfeldia  Centaurea  Veronica
Source of df  neglecta g incana pallescens  persica Total
variation weed
’I’S“ 3 50.53" 14.58 4.17m 6.25" 101.39™ 26.39™ 5.56"
Replication
e 11 731.21" 820.26™ 560.61"" 796.03" 784.1™ 951.52™  729.55**
Treatment
E‘lrb; 33 53.56 58.52 40.54 72.92 102.91 37 41.92
.
CV (%) 18.84 19.02 15.6 17.75 16.57 11.78 14

o pf I e Jo > V D aw ol 5 NS e

ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, DAS (days after spraying )
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Table 4- Analysis of variance (Mean Squares) the effect of herbicide treatments on the percent visual control of weeds 21

DAS
Ol pi 2alio ayd S g S P T S Ja s PRV ) v, e
Source of &3 Malva Convolvulus Lolium Hirschfeldia Centaurea  Veronica e
variation df neglecta arvensis rigidum incana pallescens persica TOti‘j‘
wee
JES
Replication 83.34m 134,72 265.28™ 90.28" 1.39" 134.73™ 6.95m
ot 11
Treatment 709.1™ 990.91™ 638.64™ 509.1"" 742.43™ 863.64™ 769.7™
SUG$ 33
Error 65.16 96.84 54.68 49.37 74.12 60.48 59.98
CV (%) 12.42 20.71 13.15 10.04 11.61 1153 12.23

0l B gre 3o DV D s > i 5 NS e

ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, DAS (days after spraying )
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Table 5- Analysis of variance (Mean Squares) the effect of herbicide treatments on percent decrease of weed density 30 DAS

ey s s Joyk S ol &
i oo S o ‘. - Tl
&l Malva Convolvulus arvensis  Lolium rigidum Hirschfeldia  Centaurea  Veronica
Source of df  neglecta g incana pallescens persica Total
variation weed
)|)g, . 63.55"™ 76.08" 30.22" 50.99" 50.83" 50.56" 33.8™
Replication
o 11 931.75™ 917.05™ 891.53" 521.59" 664.92"" 795.21"  678.37™
Treatment
I:rJ:Zr 33 48.61 117.20 66.95 72.84 35.64 19.69 58.06
CV (%) 9.46 22623 1451 11.74 8.04 6.67 11.76

(2ol G me Mo V D e i NS e
ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, DAS (days after spraying )
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Table 6- Analysis of variance (Mean Squares) the effect of herbicide treatments on percent decrease of weed biomass 30 DAS

I JOVE S R ¥ Lo Lged) Sow P O b s XV (WYY

@3l @ ; . . . joadile J5
Source of df Malva Convolvulus Lolium Hirschfeldia ~ Centaurea Veronica Total weed
variation neglecta arvensis rigidum incana pallescens persica
)l)S.}' 3
Replication 63.51" 103.74 ™ 40.69m 0.45m 9.45m 7.63m 9.66"
o~ 1 . . . . . . .
Treatment 779.14 1051.58 642.1 548.05 605.02 844.5 702.7
sllas 3
Error 16.6 98.80 35.63 34.1 14.65 9.6 46.66
CV (%) 5.38 20.36 10.28 8.38 4.96 4.47 10.24

2o G gme MoV D e 3 (i NS e
ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, DAS (days after spraying )
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Table 7- The effect of herbicide treatments on the percent visual control of weeds 14 days after spraying

ylaso

o . S S P S e Ol e s
o Syae Malva  Convolvulus  Lolium  Hirschfeldia Centaurea  Veronica ’
Treatment Dose . - - - Total weed
g (ml) hal neglecta arvensis rigidum incana pallescens persica
Total (Jbs) 40 350 40 e 40 de 50 bd 70 40 45 de
Othello (4l51) 1600 45b 40 e 45« 50 bd 60 b 504 45 de
Sl S + S
Tapik+ Geranestar 800+ 20 455 40 be 55 60° 8032 70° 60 °
Fphilog yr Sl
Tapik+Bromicid MA  1000+1500 752 802 50 b 802 802 802 752
ACM (pl ) . 500 30 30« 40 de 40 de 60 b 504 40 ¢
ACM (pl ol ) 600 350 40 be 45 cd 50 bd 65° 60 ¢ 50 o
ACM (pl ol ) 700 45b 450 602 55 be 70 70° 55 be
Shagun (5Ls) 200 21.254 2254 20N 225f 35¢ 309 25h
Shagun (51s) 300 30 30 2549 35¢ 40 de 35 309
Shagun (51s) 400 30 30 30 40 de 50 40 35f
Shagun (o‘fLﬁ) 500 35 bc 40 bc 35 ef 45 c-e 60 bc 45 ed 45 de
Shagun (51s) 600 40 be 450 45 50 b-d 65P 504 50 ¢
LSD (0.05) 10.53 11.00 9.16 12.29 14.6 8.76 9.32

(LSD P <0.05) .xib g0 jly gxe BN 08 S o B> S J3lis b jlos 2 4y bgyyo (sbo ko (gt yo
In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05)
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Table 8- The effect of herbicide treatments on the percent visual control of weeds 21 days after spraying

Slaso

s 5 S S L R N
Treatment P Malva  Convolvulus  Lolium  Hirschfeldia Centaurea  Veronica Total weed
Dose neglecta arvensis rigidum incana pallescens  persica
g (ml) hat
Total (Jby) 40 70 45 be 55 ¢¢ 70 bd 80 bd 65df 65 be
Othello (4ls1) 1600 750 550 60 cd 75 be 75 o 75 bd 70 be
Hwdl § + Sl
Tapik+ Geranestar 800+ 20 750 50°b 70 % 80 90 @ 80 be 750
i Pl log S
Tapik+Bromicid MA  1000+1500 902 902 70 902 952 952 902
ACM (pl ). 500 55 d&f 35 b 60 bd 70 b 75 ¢ 60 &9 60 ¢
ACM (pl ol ) 600 65 bd 45 be 65 &¢ 755 80 bd 70 ¢ 65 be
ACM (pl ol ) 700 750 550 752 80 @ 85 &¢ 85 @ 750
Shagun (,sLs) 200 457 30¢ 3509 50 f 50f 45h 40°¢
Shagun (,5Ls) 300 50 ¢f 35 40T 55 ef 55f 509 45°¢
Shagun (,5Ls) 400 50 ¢f 35 45 €9 60 ¢ 60 ©f 55 fh 50 d
Shagun (,51s) 500 60 e 45be 501 65 ¢ 70 d 60 €9 60 <
Shagun (51s) 600 70 500 55 ¢e 70 b 75d ¢ 70 ¢ 65 b
LSD (0.05) 11.62 14.15 10.64 10.11 12.39 11.19 11.15

(LSD P <0.05) .33l oo o ime N3N 18l S yitio s S s b jlos po & bgsye slo il gy 5
In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05)
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Table 9- The effect of herbicide treatments on percent decrease of weed density 30 days after spraying

I "y
Treatment Dose Malva Convolvglus ITo_Ilum H|r_schfeld|a Centaurea  Veronica Total weed
o (ml) hat neglecta arvensis rigidum incana pallescens persica
Total (Jb) 40 80.45 bc 43.35 bd 54,52 9 74.17 b-e 80.18 ¢ 63.25 9 65.91 ¢¢
Othello (51) 1600 85.07 be 5250 b 60.72 ¢ 76.53 bd 78.41 k¢ 73.32°¢ 71.04 b
sl + S
Tapik+ Geranestar 800+ 20 85 b 50 be 69.8 &°¢ 82.27 &b 85.39 ® 80.19° 76.34 ¢
T plislog Sl
Tapik+Bromicid MA  1000+1500 1002 86.66 2 70.32b 94.16 a 91.293 92.032 87.8%
ACM (gl 1) . 500 63.06 ©f 32.944 57.78 d¢ 70.03 of 73.2¢ 60.12 de 59.35 ¢f
ACM (pl ol ) 600 75.05 cd 43,92 bd 65.63 od 77.09 bd 80.13 k¢ 70.11¢ 68.5 ¢
ACM (pl ool ) 700 85.12 P 54.16 ° 745248 85 @b 85.23 @ 82.22° 77.61%
Shagun (,5Ls) 200 48.34 9 29.801 30.961 53.59 9 46.83 ° 4419 41.93"n
Shagun (513) 300 53.64 T 33.254 38.58 M 58.38 fo 56.349 50.18 o 48.13 9"
Shagun (,5Ls) 400 58.89 f 3571« 44.06 9" 63.47 &9 63.55 ¢ 54.06 ©f 53.06 T
Shagun (513) 500 70.02 d 44,370 48.87 fh 67.26 o 73.13°¢ 59.26 d 61.32 df
Shagun (,513) 600 80.33 ¢ 51.66" 50 &9 71.06 ¢¢ 78.19 ¢ 70.26 ¢ 66.97 b-¢
LSD (0.05) 10.03 15.57 11.78 12.28 8.59 6.39 10.97

(LSD P < 0.05) .05l ooyl gre BMS] 08 S yito By S J8lis b jlos po 4 bgyyo sl ko (g yo 0
In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05)
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Table 10- The effect of herbicide treatments on percent decrease of weed biomass 30 days after spraying

o . . .
s ; S S P DS el Ol e s
Treatr“nent e Malva  Convolvulus  Lolium  Hirschfeldia Centaurea  Veronica Total weed
Dose neglecta arvensis rigidum incana pallescens  persica
g (ml) hat
Total (Jty) 40 80.06 ¢ 45 b 571%f  71.13¢¢ 8412  6607°¢  67.27¢
Othello (4l1) 1600 84.11 be 56.13° 63.12 ° 74.14 bd 80.14 be 77.19¢ 72.64 be
Sl S + Kb
Tapik+ Geranestar 800+ 20 87.06° 52.09b 72.07® 80.04° 91.092 83.12° 77.97 %
i Pl log S
Tapik+Bromicid MA  1000+1500 1002 91.952 72.11%® 91.022 94.012 95.122 92.092
ACM (6l ) . 500 67137  34.08cd  61.12°¢  66.03 % 75119  6211°¢  60.91°
ACM (¢l ol ) 600 77.2 46.02°¢ 6741 76,07 8201° 7314 7039 °c
ACM (5l ) 700 87.04" 58.04 > 76.152 81.02" 90022  86.15° 80.3"
Shagun (5Ls) 200 52.159 32.024 37.121 50.1h 55.18 f 46.13h 45579
Shagun (5Ls) 300 56.06 ¢ 35.20 «d 42.02 N 54,88 o 60.13 ¢f 52.09 ¢ 49.999
Shagun (513) 400 63.05f 36.05« 46.08 9" 59.05 f 65.13 ¢ 57.09 f 54.56 T
Shagun (513) 500 75.16 ¢ 47.04 be 50.11 *h 65.06 ©f 73.124 62.13 ¢ 62.59 ©f
Shagun (513) 600 81.05¢d 52.14" 53.1¢9 68.02 ¢ 76.13 72,134 66.62
LSD (0.05) 5.87 14.3 8.59 8.41 5.51 4.46 9.83

(LSD P < 0.05) .xsly o )l sine M) 86 oS e o Ky ol b Jlosd yn &) bgyye cloyeSibio (s yo 5
In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05)

Azhar ) o pMel top e b S )b 550 gl dile J s
Baziyar ) poe JyuS ) sl jiSdile ol (et al., 2013
wsllo (Zare et al., 2014) ,. S8 5 3Ys (et al., 2010
3 e J)S 53 s (LS Sl blie 3 b 518
Sl 3 sl wSaale S8 S b s (Baziyar et al., 2010)
«(Ebadati et al., 2019) o il (Nazary-Alam et al., 2013)

(59598 gwoilow) gl (Mortazavi and Armin, 2019) Jigs
Mamnoie ) Sl 54> o (Babaei and Saeedipour, 2017)

G55 opllan o pS 5ymslacile ] 5o (et al., 2022
aS by i oad (85Il Clae il lg 4 o0l
&l ol iy g5l (P +/+)) ()l ime 1 inlos] (sl los
sl oy Slas il i 59 cape o )d ddigd dlaxi Adgs )
LY 93 Jolis) 3yl S5elg0 0,8lee

Coily 0 gilggn piSile ol ploxl Ol olul

(Melilotus officinalis (L.) Lam)s,; 4 oo S—is 50
Rumex ) S_s, g (Malva neglecta L.) Sy ¢ L el
AF j,alacale S 5 0o )d AY po woyd Yo+ |y (Crispus L.
.(Mamnoie and Karaminejad, 2020) 25 S ooy
23155 35 (L) (o psleogs + 09398l 3s30 9 ol 2 il
o) b+ (Polygonum aviculare L.) s ouccan Sis 50
sle S le LMl (Ebadati et al., 2019) sias yials
5 (limtiomp! +981500 +0g0550) yagm Gladysd b e D]
Trifolium ) ,us 4 (Convolvulus arvensis L.) Sowy caslys
Zalghi and ) uS" 68 ay3 48 9 AA Lo 5 4 (alexandrium
b6 U8 ) Teliulogy jsScale cubls (Saeedipor, 2017
Carthamus ) s 4 5,5 (Carduus pycnocephalus L.)
{Galium tricornutum Dandy.) #l, s . {oxycantha M.B.
A yo)l8 aopd Voo b YD (Sinapis arvensis L.) uisg Jo,5
2 (plaS sw) JuwsSt jusale o) (Veisi et al.,, 2018)
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Table 11- Analysis of variance (Mean Squares) the effect of herbicide treatments on plant height, grains per spike, number

spikes and change percentage compared to control

£, [CHJOVES SRV s [ pove FIR WS
v oor . 2 . P . . oo P ‘_\’3
Oledd 2l 4293 R Ao slag,! - . Agd 4D Al Ol pdi duo > .. Awg> 3
Source of sl51 9 » e gt 52 I Change percentage of g Change
ot S plant Change Grains per spike 9° P o Number  percentage of
variation df ¢ percentage of grains per spike i p g
height plant height spikes number
spikes
<
Rep)l')cjt'on 3 64.32" 6.73m 8* 47.67™ 382.47m 21
icati
Tre;T;ent 12 14.41™ 3177 28™ 48.73" 918.77 ™ 81.19™
clas
Error 36 5.37 2.92 2.75 20.37 425.69 19.76
CV (%) 2.63 1.77 5.82 24.69 4,78 20.34

2o G gme MoV D e 3 (i NS e
ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, DAS (days after spraying )

A o O gt o439 @S S 59 gm0 ild 3,50os (ild 5152 (359 3 LS Bl g Hlow 31 (Crlaypo (i) (il ylg 43355 - Y Jgun

ale

Table 12- Analysis of variance (Mean Squares) the effect of herbicide treatments on 1000 grains weight, grain yield and

biological yield, and change percentage compared to control

U'm}j M)D Q,M’ M)b Q‘M M)b
&l a ‘u” <o 55 s 415 5,5los > >
s o &ls 5 Change QnS Oylud e aild 3 Slas Change Sy 59)sn Seioem
Sourceof ©o0 1000 percentage Injury towheat  Grainyield percentage  Biological Change
variation df grains of 1000 of grain yield percentage
weight grains yield of biological
weight yield
’]’g . 3 11.58™ 7.23" 0.28™ 0.12" 6.45 ™ 3.92¢ 19.26*
Replication
ot 12 557 ™ 19.29™ 11.41™ 1.94™ 217.38 ™ 12.22™ 190.63™
Treatment
EU” 36 2.14 3.64 1.22 0.15 14.36 0.85 13.18
rror
CV (%) 3.53 22.33 27.42 7.75 18.01 7.09 17.83

(2ol I me Mo V D e i NS e
ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, DAS (days after spraying )

ol ) (gyiosllas U plgl bglse iy (iSile g2y
by o iy LS Gide 3,15 | 48 s pgbods wcuils y5S e i
S (4l Yo /) adgs 4> ails sluws ([ 3 p)5 Vo) pl
(P YVIA) a5l Jli (339 5 (190l @y YYA) mpe o )5 4
Jles ol sl (oli8l ao > VY 5 V8 e Jblie dald 4 s
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Sl dpliglog p + Syl (sd (g sle L e a0y
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oiScale 5yl a5 ol oLis 55 (Ebrahimpour et al., 2011)
eily pasls yfisine G o ST 45kl S 5 S8
2 300)8 paS eyl g aliw j3 asdiw dlas calgus jd &l ol
Sl laiScide 5L 4 4 pasudie (6503 (1S
s g &l )5 (359 Canl B 1T (1S o) +SQU 5 JekenS 90
bMesl L (Khan et al., 2003) sl yili ol aliw p> ash
@adls Jlia iy i €l (i st +ogrilgmsdlyw (IS Cile
D sme jobo d puS i oolo g )d &by dluw ¢yg)b doxiy
O 4 ool (Nanher and Singh, 2015) 8l jul5-4l
9 a0 i ie oy ey 455, ()l58 (Asghar et al., 2017)
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Table 13- The effect of herbicide treatments on plant height, grains per spike, number spikes and change percentage in
compared to control
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In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05)
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Table 14- The effect of herbicide treatments on 1000 grains weight, grain yield and biological yield and change percentage in
compared to control

A W Oyt w2 y3
3 Sy i et . . [iad) JUVE S SRV INY 3 Slos
S als i AR o5 Cld s 5 Sles Tw ’ by 3 5les
)l'°‘33 A.é,a» 1000 grains Change ,a..\o’f grain yield g :M ] ”)9_% ‘5‘1)9"9'3"
Treatmen Dose weigh percentage Injury to (ton ha’) Change biological Change
4 of 1000 percentage yield
g (ml) ha @ ; wheat (%) >Nt . percentage
graiurr:s; of grain yield (ton ha) of biological
weig yield
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In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05)
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