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Introduction

Among oilseeds, canola is one of the most important oilseed plants in the world. Weeds are a very important
competitor and one of the main factors reducing production in canola cultivation. Early control of weeds with
pre-emergence herbicides reduces weed damage in canola. A herbicide acts selectively and controls weeds
without harming the crop, if applied correctly and at the right time, otherwise, it will not only fail to control the
weeds but also reduce the crop yield. Weed are sensitive to herbicides during a specific growth stage, and if the
recommended time for the use of herbicides is not observed, it will cause damage to the yield of the crop. To
prevent increasing weed resistance to post-emergence herbicides and diversify timing and mode of action for
herbicides, this study aimed to investigate the effectiveness of imazathapyr, trifluralin and oxyfluorfen herbicides
on rapeseed (Brassica napus L.) weed control.

Materials and Methods

In order to investigate pre-emergence herbicides and application time on weed control and canola yield, a
research was conducted in the agricultural year 1401-1402 in the research farm of Department of Production
Engineering and Plant Genetics, Faculty of Agriculture, Shahid Chamran University of Ahvaz. The experiment
was conducted in a factorial experiment based on a randomized complete block design with three replications.
The experimental factors were the type of pre-emergence herbicide at three levels (imazethapyr, trifluralin,
oxyfluorfen) and the time of herbicide application at four levels (two weeks before planting, one week before
planting, at planting, and one week after planting) along with an unweeded control. The Hyola 50 canola variety
was planted on October 23. The number and dry weight of weeds per square meter were measured by identifying
the species and separating broad-leaved and narrow-leaved weeds at five times including 30, 60, 80, 100 days
after planting and harvesting time. After ripening of rapeseed plants, seed and biological yield were measured.
To estimate the yield components, including the number of plants per square meter, the number of branches and
siliques per plant, and the number of seeds per silique, 10 plants were randomly selected from the middle lines of
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each plot by removing the marginal effects. The data were checked for normality and analyzed using SAS 9.4
software through analysis of variance. The means were separated using the Duncan test at the 5% level of
significance.

Results and Discussion

The results showed that seed yield of canola, under the application of trifluralin herbicide (on average of all
four spraying times) and oxyfluorfen herbicide two weeks before planting, increased by 18% and 12%,
respectively, compared to the unweeded control. There was a positive correlation between seed yield with the
number of plants per square meter at harvest time (90%) and a negative correlation with the number and weight
of weeds (between -34 and -39%). The yield components, the number of plants per square meter, the number of
branches and siliques per plant, and the number of seeds per silique were also affected by the interaction of the
type of herbicide x time of spraying. Among the yield components, there was no significant difference in the
thousand-grain weight of canola between the levels of herbicide type, spraying time, and their interaction. The
results showed that canola was very susceptible to imazethapyr herbicide at all four application times. Compared
to the other two herbicides, imazethapyr caused the highest percentage of canola burn and the lowest number of
plants per square meter at harvest time. Imazethapyr also resulted in the lowest seed yield and other yield
components. There was no damage to canola plants in the trifluralin herbicide treatment at all four application
times and the yield components were superior until harvest. All three herbicides significantly reduced the
population of broadleaf and narrowleaf weeds in the canola field compared to the unweeded control at 30 and 60
days after planting. The reduction in the population of broadleaf and narrowleaf weeds continued from 80 days
after planting until harvest in trifluralin and oxyfluorfen herbicides, although this effect of reducing the weed
population was more pronounced in trifluralin herbicide than in oxyfluorfen herbicide. At the end of the season,
the population of both narrow-leaved and broad-leaved weeds increased in plots of rapeseed that had been
damaged by application of the herbicide imazethapyr. This was due to the decrease in interspecific competition.

Conclusions

It seems that for early weed control, when rapeseed is growing slowly in the low temperatures of autumn, in
addition to the herbicide trifluralin, oxyfluorfen, as a pre-emergence herbicide, can be a good option for further
research to introduce it in rapeseed, especially in fields with dominant broad-leaved weeds.

Keywords: Early weed control, Pre-emergence herbicide, The number of plants
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Table 1- Physicochemical properties of the field soil

Sampling depth EC
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Table 2- ANOVA (mean of squares) for the effects of herbicide type and application time on Canola yield characteristics

Mean of squares

Density of Canola per

- Number m2 (after herbicide
SOV df Seed Biological  Harvest 15223 S|Ié?ue Se::i of application)
yield yield index weight plant siﬁ e branches Before on
9 P q Per plant o harvest
thinning ]
time
Replication 2 6.4 439.7m 0.11* 0.10" 7.4* 0.08" 0.55* 3.1m 0.7m
Herbicide 2 1004.5**  6368.2** 0.25** 0.31" 53.3** 3.9** 2.03** 38.8** 96.7**
Appt'iﬁi“"” 3 650%  1045.8%* 005 001  17.9%  2.4%* 0.71* 30.6%* 19.3%*
Herbicide x
application 6 37.7%* 318.3™ 0.03™ 0.45™ 14.6** 2.1%* 0.48* 21.5** 8.4*
time
s
22 10.0 159.3 0.04 0.36 2.1 0.15 0.15 2.0 2.4
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o> gy 9 So Jlnl gaw 13 (6l (dre 6 sine pas e T

ns **
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and *: non-significant, significant at p<0.01 and p<0.05, respectively

Application tinfd2w before planting B 1w before planting Oat planting date B 1w after planting
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Figure 1- Canola grain yield affected by herbicide type and herbicide application time
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The last column (weedy check) was not included in data analysis. Means with the same letter are not significantly different (Duncan
P <0.05).
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Table 3- Mean copmparison of interaction effects of herbicide type and herbicide application time on canola yield components

Herbicide  Application time  Silique per plant  Seed per silique  Number of branches Per plant
2w before planting 105b* 17.9b 3.2bc
1w before planting 132b 22.3ab 4.1ab

Imazethapyr at planting date 103b 16.9b 2.8bc
1w after planting 7c 2.0c 0.2c
2w before planting 161a 22.6a 6.5ab

Trifluralin 1w beforg planting 152ab 20.9ab 4.7ab

at planting date 150ab 20.9ab 5.9ab
1w after planting 140ab 21.9ab 5.0ab
2w before planting 151ab 21.8ab 5.3ab
1w before planting 135ab 20.3ab 3.3b
Oxyfluorfen at planting date 142ab 22.2ab 3.7ab
1w after planting 143ab 19.4ab 3.6ab
Weedy check 141 20 5.5

(Duncan P <0.05) il oo o gize AWM 18l oS o B> G JBlis b olo Sl (gt o o 3
* In each column, means followed by the same letter in each treatment are not significantly different, (Duncan P < 0.05)
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Figure 2- Canola density (Plant m'?) at harvest time affected by herbicide type and herbicide application time.

The last column (weedy check) was not included in data analysis
Means with the same letter are not significantly different (Duncan P < 0.05).

g yite (bl Gloj 4 A oS15 5 il 858 S
ain 93 (b puS1 S il 35 53 0515 sy oS Jlo
bl 3als Hled b b e e <glas &S A st liie cuslS 5l LB
9 Cdl 5l Jd asim S (g CBlS 4 (Bl (8 S35 L
S L gyl pxe (Eals aald 4 o o515 bl b olojen
bl 5l am aan SO 131 claasgy 4 48, ST @ jlus
83930 day Cuilbdy o) ) &S g yebody cdly isli8l Cada

(¥ JS3) b oamliio oy opl 0 1318 a5y

Wby olej g (S pslae U dw alsye ) o515 cp ey

obes ez 2 ) &8 o oullylis 5 piSale 5,8 o 4 (3t
Se g el L plejon «cudlS 5l S atin S g 93) (il
s odaliio aald 4y Cons (g)b me LialS (CudlS I ax azan
Sy il a5 (St e B e dogn 3 o815 a8
win Sy g 93) (Bl loj ez 2 53 mblilel piSale 5,18
255 dn (Gl jlam atie Sy 5 cllS L Glojen il I LS
osSaale 3p)LS slajlas pcciby glej o 0b jolaidl



YAV 5palaile o 5 o9l ol 5 ol ysls 5 ot Bilatl ST Gile o )l8 o il ol (5a 5 (pallus

ol an S |y jpaglacale Comex (g g 3 (818 5]
mblileg) piSiide aw il 15U oy sl tals
Bl Sl o) Fe p ol ) Cand (995l caST 5 (ol yolis 5
2 9o FY 5 FA XY lieds jaclacale slaw (g9 cud S
MAT b sdalie Mo FA o VY SV jladeds jyaslacale s
o i A 9 sladile slus al > ASGile 4w
MPime el 5l ey 59y As 3 jraladile o 53 9 cullS
i jpaladile (g 9 ol (el (pyieS g cp i 35

(0 J922) 292 yblileal 9 (llyolis 5 sl i ile & by

Jorsladile Suia ouls g asl i

Job 5> (alojl e jo 1 35290 5mladile Gliasuis
ol a1y LS T g 50 Liale]

St 03l g 551,55 o Silis dslio gl oLl 4
Pz S jaubaile 4 Cuns S pSb bl
AU 159, 48 2l lil (g g st stlejl slajless 5 20l
=t sl ooy g 00 talojl sl Sl g5 cloles
J2lre 3 Gl e Gl S iy 9 S pSl alacile
ol jasladile ggarme sly uil)ly 4528 @l bl gud)
9 ol 5 oullileal piScade s a0 Joa) a8 03>

acyio 0 B Curen b jia slacale -£ J,-\é
Table 4- Dominant weed communitiess in the field

Scientific name Family name  Growth cycle Scientific name Family name  Growth cycle
Emex spinosa Polygonaceae Al Cynodon dactylon Poaceae FUNKIEN
Chenopodium album Chenopodiaceae Al Cyperus rotundus. Cyperaceae PUWRTES
Malva parviflora. Malvaceae Al Polypogon monspeliensis Poaceae Aoy,
Sinapis arvensis Brassicaceae Al Lolium temulentum Poaceae Alucsy
Sisymbrium erysimoides Brassicaceae Al Avena ludovisiana Poaceae Alucsy
Lactuca sativa Asteraceae Al Hordeum murinum. Poaceae Al
Carthamus tinctorius Asteraceae Al Hordeum spontaneum Poaceae s,

S 4o 50 5mslaile Sis o3le g slasi (59) (Bl oloj 9 piSle 98 Sl (lape (k) by 4jo5 -0 g
Table 5- ANOVA (mean of squares) for the effects of herbicide type and application time on number and dry matter of canola weeds

Mean of squares

Density of weed per m2

Dry matter of weed per m

S.0.V df
Day after planting Day after planting

30 60 80 100 160 30 60 80 100 160
Replication 2 0.035™ 0.012™ 0.16* 0.11™ 0.11™ 0.11™ 0.01™ 0.11* 0.20* 0.16™
Herbicide 2 0.018™ 0.041* 0.25** 0.06™ 0.17™ 0.01"™ 0.02" 0.27** 0.06™ 0.47"
Application time 3 0.057™ 0.009™ 0.06™ 0.06™ 0.13™ 0.05™ 0.02" 0.04™ 0.01™ 0.27"™
Herbicide x applicationtime 6  0.019™ 0.015™ 0.07™ 0.06™ 0.16™ 0.14* 0.03™ 0.03™ 0.06™ 0.29™
error 22 0.023 0.011 0.04 0.05 0.13 0.05  0.02 0.03 0.04  0.23

C.V (%) - 9 6 11 14 25 23 11 13 14 25

oy gy 5 Sy Jleis] o 50 (6 gime (gl Lhre pae i pay g

## NS
¢

ms **and *: non-significant, significant at p<0.01 and p<0.035, respectively
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Figure 3- Changes in the weed density (Plant m-?) during Canola growing affected by application time Imazethapyr (A), Trifluralin

(B) and Oxyfluorfen herbicide (C)
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