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Introduction

Brassica napus L. is one of the most important crops in the world and Iran which accounts for about 20% of
the world total oil production. The area under cultivation of this crop is 13,000 hectares in Fars province. Weed
interference is also one of the most important limiting factors which decrease crop yields. Weed can decrease

crop yield by competing for resources such as water, light and nutrients and production of allelopathic
compounds. Weed competition reduced average onion yield by 50% compared with the weed-free control. The
most important broad leaf weeds of rapeseed in Fars province are including Carthamus oxyacanthus M.B.,
Capsella bursa-pastoris, Centaurea solstitialis L., Polygonum aviculare L., Mavla neglecta wallr, Descurainia
Sophia (L.) Webb&Berth, Veronica persica L., Sinapis arvensis L. Application of herbicides is the most
prevalent method of weed control in Rapeseed fields. Herbicides are recommended for control of broad leaf
weeds in rapeseed included of trifluralin, clopyralid and butizanstar. Clipfort is a new herbicide of broadleaf
weeds product from Barzegar Barjesteh containing 720 g kg Clopyralid, formulated as a soluble granule (SG).
This experiment was conducted to evaluate the efficacy of Clipfort herbicide with some preplant, preemergence
and postemergence registered herbicides on weed control and rapeseed yield.

Materials and Methods

In order to study the effect of herbicides to control broad leaf weeds of rapeseed 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 9 treatments and 3 replications. The treatments included post emergence application
of Clipfort (Clopyralid, SG 72%) at dose rates of 150, 167,184, 201 g/ha or 108, 120, 132 and 144 a.i. ha?, post
emergence application of Lontrel (Clopyralid, SL 30%) at dose rate of 800 mm/ha or 240 a.i. ha, post
emergence application of Watch (Clopyralid, SL 30%) at dose rate of 800 mL ha™ or 240 a.i. ha*, preemergence
application of butisanstar (quinmerac+ metazachlor, SC 41.6%) at dose rate of 205 mL ha* or 1040 a.i. ha™,
preplant soil application Treflan (trifluralin , EC 48%) at dose rate of 2000 mm/ha, or 960 a.i. ha* and ) and
weed free. The narrow leaf weeds were control by Gallant-super (haloxyfop-r-methyl ester 10.8% EC) at dose
rate of 1000 mL ha® in the 3-4 leaf weeds. The herbicides were applied using a Matabi sprayer equipped with an
8002 flat fan nozzle tip delivering 300 L ha™ at 200 kP 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 0.30 m? from each plot, respectively. Traits were recorded including density, biomass of weed and control
percentage of weed, and grain yield and biological yield. Statistical analyses of data were done with SAS var 9
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software and comparison of mean was tested using the LSD test at 5% level.
Results and Discussion

Broad-leaf weeds infestations included Hirschfeldia incana L., Decurania sophia L., Carthamus
oxyacanthus L., Centaurea pallescens L., Veronica persica L., Malva neglecta L. The highest and lowest
relative density was V. persica and H. incana 52 and 7 percent respectively. The highest and lowest relative
weight was C. oxyacanthus and V. persica 31 and 11 percent respectively. The statistical analysis of the data on
the weed density and biomass revealed that herbicides were applied significantly decreased the weed density and
biomass. Visual observation confirmed that these weeds were effectively controlled using the Clipfort herbicide.
Results showed that applications of Clipfort herbicide at dose rates of 201 g ha™* provided excellent control of
the mention weeds. Thise treatment decreased weed density of H. incana (90 %), D. sophia (98 %), C.
oxyacanthus (98 %), C. pallescens (100%), V. persica (66 %), M. neglecta (80 %) and total weed (88%)
compared to weed infested control. Also, this treatment decreased weed biomass of H. incana (95%), D. sophia
(98%), C. oxyacanthus (99%), C. pallescens (100%), V. persica (68%), M. neglecta (82%) and total weed (91%)
compared to weed infested control. However, butizan-star herbicide had the highest control of V. persica. This
herbicide decreased density and weed biomass of V. persica by 94 and 97 percent comported to infested control.
The grain yield and biological yield were 2.2 and 7.6-ton ha? respectively when applied Clipfort herbicide at
dose rates of 201 g ha. This treatment also increased grain yield and biological yield by 36 and 30 percent,
respectively.

Conclusion

Results showed that the best results achieved from applications of Clipfort herbicide at dose rates of 201 g
hal. This treatment decreased density and biomass weeds, and increased rapeseed yield. Therefore, the
application of Clipfort herbicide (201 g ha') is recommended for canola fields.
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Table 1- Relative density and relative weight of the dominant broadleaf weeds in the experimental wheat field

ol oU sy oy el o515 e 039
Scientific name Persian name Family R?I‘iﬂ've Relative weights
densities (%) (%)
Hirschfeldia (L.) Lagr.-Foss G a5 Brassicaceae 7.30 19.18
Decurania Sophia L. S Brassicaceae 9.52 19.22
Carthamus oxyacanthus L. g S5 Asteraceae 17.18 31.92
Centaurea pallescens L. pus 5 Asteraceae 7.18 13.40
Veronica persica L. Gl Scrophulariaceae 52.48 11.74
Malva neglecta L. gy Malvaceae 5.53 3.26

03998515 Rl 2o 3 EWRS (ad L (bl 5 ouier J 8 w053 5 il (61 loni 31 (s po (0ilie) il ylg 5 Y Jgo
ol 5l o 59, FO 9 Ve 1305 S 0 o 2 gladdle Sis
Table 2- Analysis of variance (Mean Squares) the effect of experimental treatments on the percent visual control based on the
EWRS index, the control percentage of broadleaf weeds density and biomass in rapeseed 30 and 45 days after spraying

ol 1 ams 59, Vo St (g 52 gladile (EWRS) coir J 58 203
The percent visual control (EWRS) of broadleaf weeds 30 DAS

Ol et 2o PP I o o Pl S PSS (e S Ol jpde S
Source of of ’ Hirschfeldia  Decurania Malva Centaurea  Carthamus  Veronica Total
variation incana sophia neglecta  pallescens oxyacanthus  persica weed

. "’%J 2 53.38™® 153.13® 415.63™ 154.17™ 21.88™ 190.63® 161.66™
Replication

et 7 902.58™ 1027 459.38™ 1186.76™ 1966.08™ 1087.5™ 519.63"
Treatment
E e 14 56.95 4599 137.06 118.46 11831 112.06 96.95
rror

CV (%) 9.87 1.7 1819 1259 12.99 16.61 1337

ol 5l am 59, Yo S g (g 5y sladile o515 (il ao )
The percentage reduction of broadleaf weeds density 30 DAS

Oy alie @ O3 J2 5 S S P S ey S Ol adle s

Source of &3l Hirschfeldia  Decurania Malva  Centaurea  Carthamus  Veronica Total

variation df incana sophia neglecta  pallescens  oxyacanthus persica weed
SN 2

Replication 64.9™ 35.04™ 196.88™ 31.36™ 300.5™ 20.92 2494
e 7

Treatment 644.31™ 1850.73™ 14594 1196.08™ 1355.25™ 298™ 700.83™
oAbt 14

Error 10042 38.56 79.25 108.01 91.88 41.96 92.45

CV (%) 153 8.96 18.85 17.47 1352 12.86 1593

olbons jlaxs 5o, Vo S (g 0 ladile WS (9 I o)
The percentage reduction of broadleaf weeds biomass 30 DAS

Ol s 2alio @p o3 Jo 5 pon-S S iy PV ey K5 e spdile )5
Source of &5l Hirschfeldia  Decurania Malva Centaurea  Carthamus \eronica Total
variation df incana sophia neglecta  pallescens  oxyacanthus persica weed
Replication 17.28™ 151.91™ 21.86™ 26.82 109.07™ 379.97™ 0.88™

Sles 7 603.42" 1970.66™ 168.66™ 1304.82" 1490.43" 313.38™ 791.46™
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Treatment

oAb 14
Error 52.58 11844 69.65 81.66 86.18 12481 59.08
CV (%) 12.25 15.28 17.14 14.65 12.66 2145 1214

ol 5l 59, FO S 2 (g 55 sladile o515 (Al a0,
The percentage reduction of broadleaf weeds density 45 DAS
s galio @y O3 Jop 118 S iy o5 g5 ping S Ol e S
Source of &5 Hirschfeldia  Decurania Malva Centaurea  Carthamus  Veronica Total
variation df incana sophia neglecta  pallescens  oxyacanthus persica weed
S 1)1, 2 9™ 25.72" 21557 287.91™ 4.08® 104.71™ 29.24™

Replication

et 7 911.29™ 200354 49359™ 1121.79™ 169553™ 1058.22™ 511.81™
Treatment
Error e 14 93.35 169.84 70.07 143.78 151.82 52.89 83.27
CV (%) 13.27 1654 1294 14.43 1521 11.23 12,63

ol 5l am 59, FO S o 5 laddle SUS (59 GRS a0y
The percentage reduction of broadleaf weeds biomass 45 DAS

O s golio @ A o s SpiiSle S g oNS S5 iy S5 5 O jpw spacdle JS§
Source of WLk Hirschfeldia  Decurania Malva Centaurea  Carthamus  Veronica Total
variation df incana sophia neglecta  pallescens  oxyacanthus persica weed

)l)ﬁ 2
Replication 49.19® 80.01™ 82,92 61.52™ 101.28n° 87.58™ 81.55™

e 7
Treatment 936.6™ 846.48™ 489.22" 1145.66™ 1268.16™ 1132.72" 541.98™

aue 14
Error 136.75 191.59 53.39 11648 104.04 79.65 95.33
CV (%) 14.87 16.18 1 12.62 12.07 1361 12.99

gine juf b gxe b0y V D o jd NS i
ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, DAS (days after spraying )
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Table 3- The effect of control treatments on the percentage visual control of broadleaf weeds in rapeseed 30 days after

spraying
Slade
Jogi Y &,.:bls JD)A ).:...51: S g XV g SO, u‘).y.u 5 phile JS
Treatment Dose Hufschfeldla Decurania Malva Centaurea Carthamus Veronica Total weed
g (ml) incana sophia neglecta pallescens oxyacanthus persica
ha!
Clipfort 150 70° 90* 50°P 902 90* 40°¢ 70 be
Clipfort 167 750 952 55b 952 902 45¢ 758¢
Clipfort 184 822 1002 702 1002 1002 50 be 80 @
Clipfort 201 954 1008 804 1008 1008 65 P 904
Lontrel 800 908 1008 70 96.67 2 1008 65 P 79
Watch 800 954 1008 804 1008 1008 65 P 85
Butizan Star 2500 50¢ 50¢ 60 50°P 60 ° 954 50¢
Treflan 2000 55¢ 70°b 50° 60 ° 30¢ 854 60.5 <
LSD (0.05) 13.22 11.88 20.51 19.06 19.05 18.54 17.25

(LSD P < 0.05) .0l oo jl5 gixe W) 08 S yidio By S J3lis b jlos 2 &y boyyo (sl uSikeo (gt yo
In each column, means followed by the same letter in each treatment are not significantly different (LSD P<0.05)

Jysed oh)LS —islejl ,> (Shimi et al., 200b) as 3,135
35 b3l Cgllas g SIS 5 &l kS 35S 55 (sl
Cadlgs Jyied (iSGle dgng (ol L .(Moradi et al., 2020)
s> g,0ix ((Shimi et al,, 2013) &bl S, [ 5S 50 slacale
slaili s as Jb s JuS o9 4 (Pourazar, 2010)
S S8 S 5 alyglS S oSl o ik S0
; Pourazar, 2010; Ghezeli and Shimi, 2010) Ll S,
; Shimi Pourazar, 2010) o yac > 451y (Shimi et al., 2014c
ol edy csn (Shimi et al., 2014c) ¢,Lb (et al., 2014c
sk (; Shimi et al., 2014cGhezeli and Shimi, 2010) ,..s!

S s 5 (U 53 )5 YY) ©)98 oS (2l e
095 S gly 9 (LS 3 )5 WAY) 98l L ptSs
il yla sime Soglis bl ol3g 9 M5 (JyBg L g 292 sibel
Sl Glisgm 20 Sl JymS7 53 (2L iy Jlie 5
D095 5 Sy (Mo ) (MG LS Wl ol ((Juopd £O)
oS 39 30> OF Sl J358 53 (681> 53) b S
(¥ dgia) b glis Jgd 5l 5
oL (Shimi et al., 2008a) ;lySen 5 asd bls)l ol
S ) (g o3 U8 5 il Gl iSale QLS &8 200l
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Table 4- The effect of control treatments on the percentage reduction of broadleaf weeds density in rapeseed 30 days after

spraying
Sl
e b uao ‘-"’ls J")" ”951» S S U5 iy S5 ‘-"‘)'.'."“’ jppaile JS
Treatment Dose H|r_schfeld|a Decura}nla Malva Centaurea Carthamus Veror_uca Total weed
g (ml) incana sophia neglecta pallescens oxyacanthus persica
hat
Clipfort 150 60.72 be 65.56 ¢ 40.48 ® 55.19° 7042 35.17¢ 58.93 ¢
Clipfort 167 65.81 2 80.06° 44.29 ® 57.78° 78.072 40.31 % 61.63 2
Clipfort 184 71.04 2 85 50 @ 70.64 % 84.112 47.16 66.52%
Clipfort 201 80.562 91.08 @ 55.56 @ 80.24 2 87.122 53.42 ¢ 77563
Lontrel 800 74,93 ® 80° 50 70.64 @ 85213 48.01 « 65.03 ®
Watch 800 81.492 90 % 55.562 80 86.12 @ 53.23 k¢ 76.593
Butizan Star 2500 41.86 19 25.27°¢ 46.3 2 30.64°¢ 45.76" 65.4 32 33.794
Treflan 2000 47.62 37.94 35,770 30.56 ¢ 30.84P 60.56 ® 42.85
LSD (0.05) 17.55 10.88 15.59 18.2 16.79 11.35 16.84

(LSD P < 0.05) .15l oo 5 sixe E5) 336 S jitio oo Sy Jilis L jlos yo 4y bogspo (sl cysSileo (st b
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 5- The effect of control treatments on the percentage reduction of broadleaf weed biomass in rapeseed 30 days after

spraying
slado
o P e eSS S s 5 g SO I8 e aile JS
Treatment Dose H|r_schfeld|a Decure}nla Malva Centaurea Carthamus Verorjlca Total weed
g (ml) incana sophia neglecta pallescens oxyacanthus persica
ha!
Clipfort 150 54.65c 67.58° 40.66 57.19° 72.82° 36.53° 58.38 be
Clipfort 167 59.16 b¢ 82.39 46.82 &°¢ 62.02° 81.1%® 41.62° 65.12°
Clipfort 184 64.58 &°¢ 88.4232 524® 72.82 87.38 48.85 2 71.05®
Clipfort 201 74.17% 92.392 57.243 83.192 89.48 2 55.32 ® 81.55%
Lontrel 800 68.72 ® 83.2® 52.06 @ 7277 88.41® 49.94 % 70.09 ®
Watch 800 74173 92243 57.263 83.232 89.452 54,54 ® 80.06 @
Butizan Star 2500 36.4¢ 27.67°¢ 46.85 &°¢ 31.26°¢ 46.89 ¢ 67.64 2 35.634
Treflan 2000 41.881 36.09°¢ 36.42°¢ 31.27¢ 31.23¢ 62.392 45,04 %
LSD (0.05) 12.7 19.06 14.62 15.83 16.26 19.57 13.46

(LSD P < 0.05) x5l o I3 sine G3Msl 386 oS yiio Goyo Ky Jolis b jlo 3 ) bogyype (slacySolie (g y
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 6- The effect of control treatments on the percentage reduction of broadleaf weed density in rapeseed 45 days after

spraying
Sl
J b uao @3 Jo,a S Sy S Js iy S5 ljaw jppuile JS
Treatment Dose Hiljschfeldia Decure}nia Malva Centaurea Carthamus Verorjica Total weed
g (ml) incana sophia neglecta pallescens oxyacanthus persica
hat
Clipfort 150 66.27 < 76.79 2 48.15°¢ 74.11 ¢ 80.36 2 40.68 © 68.54 b¢
Clipfort 167 72.28 "¢ 92.14 2 55.72°¢ 90 ® 91.182 45.86 ¢ 73.39&¢
Clipfort 184 83.42 % 95.14 2 70.84 ® 1002 95.1¢2 51.18°¢ 78.73 %
Clipfort 201 90.75% 98412 80.24 2 1002 98412 66.41° 88.472
Lontrel 800 83.34 % 92572 70.84 % 90 @ 95.822 66.26 ° 77.87%
Watch 800 90.28 2 98.152 80.84 2 1002 98412 66.62° 83.19%®
Butizan Star 2500 4542 ¢ 33.12° 60.84 ¢ 50.19 ¢ 53.33°P 94.032 48.77¢
Treflan 2000 50.84 ¢ 44.29° 50.38 ¢ 60.72 < 35.59°P 86.722 59,17«
LSD (0.05) 16.92 22.83 14.66 21 21.58 12.74 15.98

{(LSD P < 0.05) .13l oo I3 e B3] 85 S e B> S ol U o 0 45 bigyye sl eSilis (520 0 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 7- The effect of control treatments on the percentage reduction of broadleaf weed biomass in rapeseed 45 days after

spraying
Sl
. ; 3 Js,s HIES S ~5 g5 iy SO N5 15 .
I Oy "’ J )" S _ Pt S s ey 55 ‘?’)‘ﬁ"_" jppaile JS
Treatment Dose Hirschfeldia Decurania Malva Centaurea Carthamus Veronica Total weed
g (ml) incana sophia neglecta pallescens oxyacanthus persica
ha!
Clipfort 150 72.84 ¢ 79.66 51.64c 85.092 80.97° 41.32°¢ 71.23 %
Clipfort 167 81.28 ® 9155 56.8¢ 92.62° 92.56 ® 46.48 ¢ 76.74 &°¢
Clipfort 184 88.97 ® 96.46 @ 72.28 ab 1004 98.99 2 51.64 b 81.62®
Clipfort 201 95424 98.84 @ 82.57a 1004 99.62 2 67.15° 91.832
Lontrel 800 90.14 ® 95.57 72.36 ab 96.19 2 97.45® 67.09° 80.59 ®
Watch 800 95.19% 98.822 8256 a 1002 99.58 2 66.1° 86.76 ®
Butizan Star 2500 50.44 9 51.69°¢ 61.92 bc 50.05° 61.35°¢ 97.16 2 51.024
Treflan 2000 55.08 ¢ 71.92 b¢ 51.61° 60.6° 45.61°¢ 87.792 61.74 «
LSD (0.05) 20.48 24.24 12.8 18.9 17.87 15.63 17.1

(LSD P < 0.05) .13l o )3 sime B3] 85 S e Gy> S ol b o 0 45 bigyyo sl eSilis (520 0 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 8- Analysis of variance (Mean Squares) the effect of control treatments on injury (30 DAS), grain and biological yield
of rapeseed and change percentage compared to control

K9
J
3,Sdos 3 ,Sdos 3,50 O puti o 43
Clydd glia 2P Old W13 3 Slas Ol pid daoyd TR )
g ) &l ; Su5glen Seigem
Source of &3 ey ] Change percentage of grain 97 ~IT
variation df . Grain  yjeld percentage of grainyield ~ Biological  Change percentage of
Injury to yield yield biological yield
wheat
Replication 2 0.45™ 0.01m 29.45m™ 0.16" 11.18™
Treatment 8 6.67™ 0.66™ 413.31™ 4.8 294.86™
Error 16 0.28 0.04 19.56 0.58 11
CV (%) 21.57 11.09 17.08 1151 15.08

oyl I gxe Mo 3 V) e (Gl 5 NS i
ns, *, ** non-significant, significant at 0.05 and 0.01, respectively, DAS (days after spraying )
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Table 9- The effect of control treatments on injury, grain and biological yield of rapeseed and change percentage compared

to control
Jhe ous ke N el any s Shos 3y Skoks 51yt a3
Jles b uao XV 4;‘.? Al SS5909m SS9 am
Treatment g (ml) Injury to G{:}:jn Change percentage of  Biological yield Change percentage of
ha (%) rapeseed (t?)/n /ha) grain yield (%0) (ton/ha) biological yield (%)
Clipfort 150 0¢ 1.39 ¢ 15.24 4.92°b 12,989
Clipfort 167 2.34¢ 1.69 d 23.39¢ 6.65 2 1991°¢
Clipfort 184 3.34b 1.85¢d 30.37 ¢ 7.052 25.86 "
Clipfort 201 4342 2.2 36.35 7.68¢2 309
Lontrel 800 3.34b 1.95 bd 31.18" 7.23% 25.57 be
Watch 800 3be 2.11%¢ 35.14 @ 7.662 30.06 a°
Butizan Star 2500 2.67be 1.029 9.07 4 4850 7.83d
Treflan 2000 3be 1.15"9 11.14 ¢ 5.12°b 9.64 ¢
Weedin
control 0¢ 2312 4132° 7.95° 35.233
LSD (0.05) 0.92 0.34 7.66 1.31 5.75

(LSD P < 0.05) .13l o I sine i3] 85 S jmite s Sy s b Jloi o s Ligyyo slaeSils (55 50
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 correlation coefficient of broadleaf weed biomass with grain yield and biological yield of rapeseed

H. incana 1
D. sophia 0.92™ 1
C. 0.88™ 0.9™ 1
oxyacanthus
C. pallescens  0.88™ 0.96™ 0.92" 4
V. persica 0.04m -0.17m -0.17m -0.3m 1
M. neglecta 0.84™" 0.77" 0.71" 0.69™ 0.37m 1
Total weed 0.97™ 0.94™ 0.93" 0.9™ 0.08" 0.85™ 1
Grain yield -0.92"  -0.92" -0.86™ -0.92™ 0.09" -0.73™ -0.91™ 1
B";'iz?é"a' -0.82"  -0.83" -0.83 -0.80™  -0.05®  -0.81" -0.86™  0.84" 1
H. D. C. C. V. M. Grain Biological
. . . Total weed . -
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