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Table 1. Soil properties at the experimental location
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Table 2. Name, formulation, recommended amount per hectare and registration year of the herbicides used in the experiment
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Table 4- Resultsof analysis of variance (meansquares) of weeds density as affectedby different treatments in canola
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o
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Sk a8
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C.V. (%)
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" *and ** are respectively non-significant, significant at the 5 and 1 percent probability level.

—eliS 5 S sl b Sk
S

Sl 1 aS sl ol @L:J LR N e B

oS o,

355,&5%,&53‘_9 = DJ:jJ

2

4 oge OB o

Jooe

=

Lfl“w

Pl adde o aglaiale

jﬁ@ﬁjﬁéh@b@f&;’-dj)}é

pls (S5 5 (35l Bsle 5 2Sle ool

}a

) Sl ool S s

T

Joli

s

2SS

&S ol g_JLQ Llasl

=B moes 3y (P<O.01) Hls gns SSENS
S5 oles Jlie SIS byl 4 e

e dlods

OLlE

ks

~E

“

—

Slayl cpledes jagla Cale

I Sl oS 03 9 0715 (&
S 05550515 2 s
o

F dgu= 5o

'3‘}‘, (P<001 ) )‘3‘51&4
ar

S5 e s pslacie WIS oS 055 s
NS 5 ol iS Pl e (i Jds =



e 2D gy

1S 53 Calbes glasles 5T w5 m gls e oSt 0555 (Solay o) uibyls 40520 5 —F s aels!
Continued Table 4- Resultsof analysis of variance(meansquares) of weeds dry matter as affectedby different treatments in canola

(o 7o 230 8) S5 055
2
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e
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354953 63le x - o o o o o
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Lo
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e e
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C.V. (%)
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" *and ** are respectively non-significant, significant at the 5 and 1 percent probability level.
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Table 5- Mean comparison of weeds density and dry matter affected by different treatments in canola
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Ny Sy S 228 S Pl ps e (K
Herbicide ¢ e s ds P s °f * S
Musk- Goose Shepherd's siS Clustered grape Total
Mustard . .
Weed grass purse Blackgrass hyacinth Density
, HAOEr g gy 0k | ik i 0 i 467"
Butizanstar
S S S 3h 267" 2 e 1.67" 233% 267" 14.33
Clopyralid+Cycloxydim
Ky Ky A N - ) ) )
. T st Mol 2 1.67 ¢ 1.33¢f 1,67 2d 10.67 &
Clopyralid+Cycloxydim +PCGate
R el Y 1.33] 1330 133 1331 1331 7330
Clopyralid+Cycloxydim +InionicSaope
e T g lo+ J 5
. Jrolwd oS e JAS (g 6.67 533 4 5 533 33°
Clopyralid+Haloxyfop-r-methyl
s + e ST fo+ J 5
. S rdiol oS S Ar IS 6 467% 333 4.67° 4.67° 29.33 %
Clopyralid+Haloxyfop-r-methyl +PCGate
S 0sle+ e )T 0 S ot J g 5334 533¢ 4 def 3¢f 433 < 49 334
Clopyralid+Haloxyfop-r-methyl +InionicSaope
R T 5¢f 3.33 ¢k 3.67% 3.67% 3.67% 24 %
Clopyralid+Clethodim
. L Sl 4% 3¢k 233% 3% 333° 19.67
Clopyralid+Clethodim+PCGate
Lt ¥ T I CT B E 1 2 267°% 3 16,67
Clopyralid+Clethodim +InionicSaope
[Cadde at] 0k 0k 0k 0k 0k 0k 0
Hand Weeding
11.33° 9.33° 8.67° 8.67° 9¢ 8.67° 55.67*¢
Control

.5 s Hand Weeding=c; ,» Cale 4 05 4T sz Control = ¢ wzs /0 e 03 (6l (re OV (slls s oS e O S ol ghyls &7 bl

Treatments have at least one common letter are not significantly difference atthe 5% level; Control=Weed infested, Hand Weeding= Weed removing.
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Continued Table 5- Mean comparison of weeds density and dry matter affected by different treatments in canola

(s 2 0 5) &8s 055
. Dry matter Ama\awv
p kS - £ S anS o es SSKens U5 oSz
Herbicide C== s s e
Musk- Goose Shepherd's oS Clustered grape Total Dry
Mustard . .
Weed grass purse Blackgrass hyacinth weight
Ll O 55 . . . .
. SOER 9ot 0! 0.74% 0! 0k 0.68" 276"
Butizanstar
S IS+
. L et AR 970 0.82°¢ 1.03% 0.67 ¢ 0.82°¢ 0.84° 536
Clopyralid+Cycloxydim
Ky S Y+l
. At AR g5e 0.68" 0.99% 0.82 0.71" 0.76" 492¢
Clopyralid+Cycloxydim +PCGate
5 4 S S L . .
. 3 OR TS At AR 590 0.62° 0.95% 0.41°¢ 0.61¢ 0.81¢ 4h
Clopyralid+Cycloxydim +InionicSaope
2T g ot J
. Sl wp S Hor IAS g gge 1.05°¢ 0.95 ° 1.03 % 1.04 % 0.94 5874
X Clopyralid+Haloxyfop-r-methyl
&t e )T g lotd 5
,bw . St 28 S HAS ) g 1.02¢ 1.01° 0.96 * 091°¢ 1.04¢ 582
- (§) all aloxyrop-r-mei ate
= Clopyralid+Haloxyfop thyl +PCGats
Y s Oslot Jeza ST g ot J ‘
: rbserdrol et Sl dBS g 0.98 % 091" 0.85 ™ 0.84¢ 1.03¢ 5439
Clopyralid+Haloxyfop-r-methyl +InionicSaope
! a0
. . peAS T g 0.86° 0.84% 0.80 % 0.86 < 0.91< 521 %
Clopyralid+Clethodim
oK US4 )
. e 0 e 0.78 ¢ 0.78 ™ 0.83° 111°¢ 5459
Clopyralid+Clethodim+PCGate
e O el A"+ o .
. bAoA 0.96°¢ 0.71% 0.71 0.84° 0.88 5.06
Clopyralid+Clethodim +InionicSaope
SIS 0k 0! o 0f 0k o 0
Hand Weeding
2Sale ¢ L
S Sk 135° 134° 1.05° 121° 1.58° 129° 7.83°
Control

BRI Hand éomQWSMH Ga ke & »uu:\ aals Control = fdng 1.0 ﬂ.r\z 33 6ls e S T B FRNTCNY PW&PHS g mlﬂw rm.LY shls "y r&cwnruh
Treatments have at least one common letter are not significantly difference atthe 5% level; Control=Weed infested, Hand Weeding= Weed removing.
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Table 7. Mean comparison of different treatments effect on components of yield and yield in canola
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(cm) of pods r o% Y (%)
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per plant
per pod
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Extended Abstract

Rezaei Moghadam, S., Chitband, A.A, Ahmadi, A, The impact of using pre- and post-emergence herbicides
with adjuvants in controlling weeds in canola fields Brassica napus L.
Applied Research in Field Crops Vol 37, No.1, 2024, 13-15: 85-110(in Persian)

Introduction:

Oilseeds are the world’s second-largest food source after cereals, with rapeseed
recognized as a major global oil crop. Weeds pose a serious challenge to rapeseed
production by competing for water, nutrients, and light, and can reduce yields by up
to 80% if not controlled. In Iran, about 70% of rapeseed field weeds are broadleaf
species, with dark nightshade accounting for around 20% of them, while narrowleaf
weeds make up roughly 30% of the total population. This high weed pressure has
led to increased reliance on herbicides, although only six herbicides are officially
recommended for rapeseed fields in Iran (Khalghani, 2010). These include Butizan
Star (a cell division inhibitor plus synthetic auxins) as a pre-emergence and
dual-purpose herbicide, clopyralid as a selective systemic post-emergence auxin
inhibitor, and the ACCase inhibitors cycloxydim (Focus), haloxyfop-R-methyl
(Galant Super), and clethodim (Select Super). Enhancing canola cultivation in Iran
requires innovative weed management strategies, and using herbicide mixtures

offers a promising approach by improving efficacy, diversifying usage patterns,

Email address of the corresponding author: chitband.a.a@lu.ac.ir
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and reducing the risk of herbicide resistance. Moreover, the use of adjuvants can
further optimize weed control by improving herbicide performance through reduced
surface tension, better leaf coverage, and decreased droplet runoff (Chitband et al.,
2013). This study, therefore, investigates the potential of herbicide mixtures—with
and without adjuvants—to improve weed control in rapeseed fields and evaluates
their possible effects on rapeseed plants when used in combination.

Materials & Methods:

An experiment was conducted in 2023-2024 to evaluate the effectiveness of
several herbicides, alone and with adjuvants, for weed control in rapeseed fields.
Field preparation included rotary bulldozing, cross-disc plowing, leveling, and
soil covering. Fertilization followed soil test recommendations using ammonium
phosphate (220 kg/ha), potassium sulfate (200 kg/ha), and nitrogen (300 kg/ha). Test
plots measured 2 x 3 m with six rows spaced 30 cm apart and 1-m buffers to prevent
spray drift. Hyola rapeseed was sown mechanically on September 31 at 2-3 cm
depth with 10 cm plant spacing. The experiment followed a factorial RCBD design
with three replications in Alashtar, Lorestan. Treatments included pre-emergence
Butisan Star, post-emergence mixtures of Clopyralid with Haloxyfop-R-methyl,
Clethodim, or Cycloxydim, and all combinations with the adjuvants PCGate and
Uni-soap, plus weed-free and weedy controls. Herbicides were applied using a
Matabi Elegance Plus backpack sprayer. Weed samples were collected four weeks
after spraying using a 0.5 % 0.5 m quadrat, dried at 75°C for 48 hours, and weighed
with 0.001-g precision. At season’s end, plant height, biological and seed yield,
harvest index, pods per plant, seeds per pod, and 1000-seed weight were measured
from a 1 X 1 m area. Final yield was determined by harvesting one square meter
from each plot (Kebede et al., 2017). Data were analyzed in SAS 9.4, and means
were compared using LSD at the 5% level.

Results:

The results showed that the lowest density and dry weight of Myagrum
perfoliatum L., Galium aparine L., Sinapis arvensis L., Capsella bursapastoris
(L.) Medik., Alopecurus myosuroides Huds. and Muscari neglectum Guss. ex Ten.

were related to Butisan Star treatment with adjuvants, which almost was similar
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to the hand weeding treatment. The highest reduction in traits such as density and
dry weight of total weeds (1.09 gr), number of pods per plant (95), maximum plant
height (154 cm), thousand seed weight (4.93 gr), seed yield (4018 k.ha'), harvest
index (30.61%), and oil percentage (46%) were achieved by the application of
the pre-emergence Butisan Star in combination with Uni-Soap. Post-emergence
treatment with a mixture of clopyralid + cycloxydim along with the surfactant Uni-
soap resulted in a high percentage of weed control and an increase in performance
traits of canola compared to the control treatment.

Conclusions:

The results emphasize the importance of a comprehensive approach to weed
management in canola, incorporating both pre- and post-emergence treatments
tailored to specific weed species. Further research is warranted to explore the
long-term effects of these herbicide mixtures and the potential development of
herbicide resistance. This information can guide the development of sustainable
weed management strategies for optimal canola production.

Keywords: Butisan Star, herbicide mixture, Myagrum perfoliatum L., number
of pod, PCGate.
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