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Introduction

Rapeseed is one of the most important crops cultivated for oil extraction and has the highest annual growth
rate (in terms of production) among the essential oilseeds in the world. Due to its slow growth rate, the rapeseed
plant has little competitive ability against weeds in the early growing season, which causes it to be severely
damaged by weed interference. Since the long-term presence of weeds in rapeseed could reduce its quality and
yield, early weed control is essential to achieve economically acceptable yields.

Materials and Methods

In order to control broadleaf weeds in rapeseed fields, a factorial experiment based on a randomized
complete block design with three replications was conducted in winter 2019 in Benvar Nazer region, Andimeshk
county, Iran. The experimental factors included two types of rapeseed hybrids (Hayola 50 and Agamax) and
clopyralid herbicide (1.5 L ha™* recommended dose, EC30%, Aryashimi, Iran) application with a fixed dose of 1
lit ha'! for all treatments along with oxadiazon herbicide (recommended dose of 3 L ha™* for using in rice as pre-
plant before the two leaved barnyard grass, EC12%, Shimagro company, Iran) at doses of 100, 175, and 200 ml
ha, and oxadiargyl herbicide (recommended dose of 3-3.5 L ha* for using in rice as pre-emergence or at the
beginning of weed emergence in transplanted rice, SC3%, Herbicide Production Company, Iran) with doses of
100, 125, and 150 ml ha*. Weedy and weeding control (complete control by manual weeding) were considered
as control treatments. Herbicides were applied by a 12 liter back sprayer equipped with a TIET 11003 nozzle,
which was calibrated for spraying 200 liters per hectare, in the initial 2-leaf stage to the beginning of 4 true
leaves for chemical control of weeds in the plots. The grass weeds were removed by hand. Broadleaf weeds were
counted separately according to the weed species at before spraying, three and six weeks after spraying and were
cut at the soil surface and dried at 70 °C in oven. Then, weed dry weight was measured with a digital scale 0.01
and the percentage reduction in density and dry weight of weeds were calculated. In addition, the amount
herbicides used on rapeseed was visually assessed using the EWRS standard table. Then, yield and yield
components of rapeseed including number of siliques, seed no. per silique, 1000-seed weight, seed yield,
biological yield and harvest index were measured.

Results and Discussion

Results showed that the predominant weed species in the experimental plots included wild clover, queen
anne’s lace, mallow, Anagalis spp., wild mustard, and field bindweed, which the highest frequency (31.29%)
belonged to wild clover and the lowest frequency (1.03%) belonged to field bindweed. The ANOVA results
showed that the reduction percentage of density and dry weight of weeds and seed yield were affected by
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experimental treatments; as the treatments of clopyralid + oxadiazon 100, clopyralid + oxadiazon 175, clopyralid
+ oxadiargyl 125 in Hyola50 hybrid and clopyralid + oxadiazon 175 in Agamax hybrid reduced the density and
dry weight of weeds by 100%. While, the lowest reduction percentage of weed density and dry weight (44.74
and 55.33%, respectively) was observed in Agamax hybrid and clopyralid (1 L ha*) treatment. Also, the highest
and lowest herbicide injury on weeds were observed in clopyralid+oxadiazon 100 (9.67%) and clopyralid alone
and combination of clopyralid+oxadiargyl 100 and 150 in Agamax hybrid (0%), respectively. The highest seed
yield, biological yield and 1000-seed weight of rapeseed were observed in clopyralid+oxadiazon 200, oxadiargyl
125 and 150 (3377.6 kg hat, 11295 kg ha, and 3.27 g, respectively), and the lowest was observed in weedy
control treatment (2064.2 Kg ha, 7458 Kg ha and 2.87 g). 1000-seed weight is less affected by treatments and
is a genetic trait. The highest and lowest number of seeds per silique under the influence of herbicide treatment
were related to clopyralid+oxadiazone 175 and clopyralid+oxadiargyl 100 (23.33 and 18.17), respectively. An
increase in the number of seeds per silique was observed with increasing the dose of herbicide oxadiazone in
combination with clopyralid up to 175 ml ha™*. The highest number of siliques per plant was obtained in weeding
treatment in Agamax hybrid with 189.33 silique per plant, which was significantly different from weedy control
treatment. Also, the lowest number of weed control silique was obtained with Hayola 50 hybrid, which was not
significantly different from clopyralid+oxadiazone 100 in Agamax hybrid.
Conclusion

According to the results, mixing herbicides is a solution to eliminate the competition of weeds with rapeseed
and increase the yield so that the yield of up to 3.3 tons is obtained, which compared to clopyralide only as a
control treatment. In general, the highest yield of rapeseed from plots treated with clopyralid+oxadiazon 200,
oxadiargyl 125, and 150 were the best treatment in comparison with the applied treatments. The best treatment is
the one in which rapeseed yield has been the highest. In addition, since clopyralid is a selective herbicide in
rapeseed, it did not have sufficient efficacy due to poor control of important weeds such as wild mustard. It
should also be noted that further testing of the above herbicide mixtures on rapeseed fields throughout the
country is necessary in order to obtain the results that are the basis for recommending these mixtures in rapeseed.
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Table 4- Comparison of rapeseed hybridxherbicide treatment compositions in terms of percentage reduction of total weed
density, three and six weeks after herbicide application in rapeseed field

I35 %y slosd 397 39, %Y
Hybrid Rapeseed Treatment 21 days 42 days
Voo gesbaliST+ lsls 90.95 100
Clopyralid + Oxadiazon 100
WO 59503151+ sl 95.74 100
Clopyralid + Oxadiazon 17
A Yola Yoo gsbaliST+ sl gls 97.19 99.37
Clopyralid + Oxadiazon 200
Hyola50 Voo o balsST 4wl ols 76.60 94.75
Clopyralid + Oxadiargyl 100
WO Juz )bl 31+ ] yglS 100 100
Clopyralid + Oxadiargyl 125
10+ Juz )bl 31+ ] yglS 99.09 99.09
Clopyralid + Oxadiargyl 150
Clopyralidal,gsls 65.19 69.37
Yoo o95baliST+ alngls 45.91 62.10
Clopyralid + Oxadiazon 100
WO 93b155T + al o olS 93.28 100
Clopyralid + Oxadiazon 17
oSalsT Yoo obalsS 4 adlsls 89.14 95.15
Clopyralid + Oxadiazon 200
Agamax Voo JeybaliST+ alsls 90.52 97.67
Clopyralid + Oxadiargyl 100
WO s bl 31+ sl ol 88.83 97.24
Clopyralid + Oxadiargyl 125
A0+ ey bal 81+ adlels 93.45 99.32
Clopyralid + Oxadiargyl 150
Clopyralidal g sls 19.36 44.74

LSD - 9.68 9.13
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Table 5- Comparison of rapeseed hybridxherbicide treatment compositions in terms of percentage reduction of total weed
dry weight, three and six weeks after herbicide application in rapeseed field

155 2 2 S 397 39, ¥Y
Hybrid Rapeseed Treatment 21 days 42 days
Voo ooialsST 4+l ysls 97.19 100
Clopyralid + Oxadiazon 100
WO 555k3l381 + a)llS 99.26 100
Clopyralid + Oxadiazon 17
0+ Yglo Yoo 5eibaliST+ allsls 99.28 99.87
Clopyralid + Oxadiazon 200
Hyola50 Voo e balsST 4 alols 93.50 96.76
Clopyralid + Oxadiargyl 100
WO s bali81 + alyols 100 100
Clopyralid + Oxadiargyl 125
0+ lol5S1 + sl lS 97.41 99.56
Clopyralid + Oxadiargyl 150
Clopyralidayl,sls 71.50 76.67
Voo gesbalST+ lsls 56.67 73.33
Clopyralid + Oxadiazon 100
WO y3bal35T + lpmols 95.94 100
Clopyralid + Oxadiazon 17
eSals] Yoo ooibaliST 4 adlyls 95.93 99
Clopyralid + Oxadiazon 200
Agamax Voo JeybaliST 4 alls 95.59 99.50
Clopyralid + Oxadiargyl 100
WO s bol5S1 + sl slS 98.33 99.55
Clopyralid + Oxadiargyl 125
0+ lol5S1 + sl lS 99.29 100
Clopyralid + Oxadiargyl 150
Clopyralidal g sls 40.50 53.33
LSD - 16.31 10.39
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Table 6- Results of ANOVA for visual injury assessment due to herbicide application on rapeseed and weeds

. ' Ol o (54e (Mean Square)
R qao S35l A, ) .
Source of variation Degree of freedom I3 i e
Rapeseed Weed
41,55 Replication 2 1.36™ 40.41"
1315 3y Hybrid (A) 1 51.48" 183.82"
55 dile Herbicides (B) 6 32.37" 1492.52™
OiSUle x Wy (B X A) 6 23.43" 42.32"
WaError 26 0.50 27.79
(w0 53) &l puudi s i CV (%0) - 29.09 5.80

M ne e ™ g a3 ) 0 Jlain] pdaws )5 SEMES] o5 5 4 ¥

=== gre standing for significant differences at 5, 1 % level respectively and ™ no significant differences.
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Figure 1- Visual injury assessment caused by herbicide application on weeds
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Figure 2- Visual injury assessment caused by herbicide application on weeds in rapeseed hybrids
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Table 7- Visual injury assessment caused by different herbicide treatments on rapeseed hybrids

155" 2 e

Hybrid Rapeseed

s
Treatment

(1o 3) oty @yl
Visual injury (%)

Voo o335+ alyols 9.67
Clopyralid + Oxadiazon 100
WO 0580551+ )l yslS 6.50
Clopyralid + Oxadiazon 175
0+ Yalo Yoo 5eibaliST+ allnsls 0.3
Clopyralid + Oxadiazon 200
Hyola50 Voo i )baliS1+ alslS 1
Clopyralid + Oxadiargyl 100
WO L baliST+ adll 7
Clopyralid + Oxadiargyl 125
30+ ol 58T+ sl ols 0.3
Clopyralid + Oxadiargyl 150
Alsls 0
Clopyralid
Ver oasbaliSTH s 1
Clopyralid + Oxadiazon 100
WD 9550381 + o glS 3
Clopyralid + Oxadiazon 175
SalST Yoo goibaliSt+ allsls 3.67
Clopyralid + Oxadiazon 200
Agamax Voo deybolsST+ alysls 0
Clopyralid + Oxadiargyl 100
WO Ly baliS1 + sl sl 1.67
Clopyralid + Oxadiargyl 125
30+ Lo baliST + sl ls 0
Clopyralid + Oxadiargyl 150
lslS 0
Clopyralid
LSD - 1.19

orialol Salesi ;G 0w 1515 5 Shos (glial g 3,Khes & bgypo il ly 525 U -A Jgaa
Table 8- ANOVA results related to the yield and yield components of rapeseed affected by experimental treatments

(Mean Square) Silay o (ko

i galie ol a3 PRIy C R IKEY} &> dlaws 039 &l :,S_JA:. uig”l%.s :,S_Jo.c sl
Source of Degree of &y R als l5» Seed yield Biological yield Cuils 2
variation freedom Number of Number of seed 1000- Harvest index
siliques per silique seed
per plant weight
IS 2 3179.68™ 120.68™ 1.117 948329.73™ 23263318.4™ 150.10™
Replication
1S 4y 1 1745.35™ 6.68 " 0.07™ 486433.57™ 3729920.4"™ 1.04 "
Hybrid (A)
oiSaale 8 2289.97* 13.45 * 0.19* 1103225.7** 9587531.2** 37.86"™
Herbicides (B)
UiSile x 3 pn 8 1952.81" 5.31™ 0.14" 308780.74"™ 5565791.3™ 73.27™
(AxB)
Error 34 453.99 3.74 0.06 162718.36 3306535.4 51.89
CV (%) (3u0y3) &y oy 2153 9.42 8.51 13.93 18.08 24.23

Mrepe ™ g 003 ) 50 Jlain pdaw j> BMs) ##

*>** are standing for significant differences at 5, 1 % level respectively and ™ no significant differences.
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Table 9— Comparison of rapeseed hybridxherbicide treatment compositions in terms of pod number per rapeseed plant

155 % o W2 53 e y9p dlaad
Hybrid Rapeseed Treatment Number of siliques
per plant
Voo Ggsbal ST+ adlpsls 125
Clopyralid + Oxadiazon 100
WO (53k0l35T + sl sl 113
Clopyralid + Oxadiazon 175
0 Yalo Yoo o3balsST + adlpols 125.67
Clopyralid + Oxadiazon 200
Hayola 50 Voo JeybaliST+ adlysls 115
Clopyralid + Oxadiargyl 100
WO Jum )bl 31+ ]yl 95
Clopyralid + Oxadiargyl 125
Ve JesybaliS1+ ks 118.67
Clopyralid + Oxadiargyl 150
Clopyralid sJl,ul 91.67
Infected o341 52
weeding ;s 106
Ve 93kal3S1 + Al ggls 52.67
Clopyralid + Oxadiazon 100
WO (5500351 + sl sl 69
Clopyralid + Oxadiazon 175
a1 Yo oibaliST+ adlysls 86
Clopyralid + Oxadiazon 200
Agamax Voo o bolsST 4 adlsls 99.67

Clopyralid + Oxadiargyl 100

WO s )bal3ST+ wl sl 77
Clopyralid + Oxadiargyl 125

0+ e, balST+ o sls 126.33
Clopyralid + Oxadiargyl 150
Clopyralid sJl,.4l 119.67
Infected o34 70
weeding ;. 139.33
LSD - 35.36
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Table 10- The mean comparison of the yield and yield components of rapeseed affected by herbicide treatments

Slowd O 9 0 D dlasy EH I S LIRS aild 3,Sos S 5909m 3,5dos
Treatment Number of seed Thousand seed Seed yield Biological yield
per silique weight (g) (Kg hat) (Kg hat)
Voo ooiualiST+ il yols 21 297 2600.8 9816

Clopyralid + Oxadiazon 100
WO 55oliS1 + s 23.33 2.83 27106 10199

Clopyralid + Oxadiazon 175

Y.

© 093ualST+ wl s gls 20.67 3.1 3377.6 10379

Clopyralid + Oxadiazon 200

Voo

e bol551 + il sls 18.17 3.25 3233.1 10995

Clopyralid + Oxadiargyl 100
WO s baliST+ sl sls 19 3.23 3077.1 11295

Clopyralid + Oxadiargyl 125

30+ L Ll + alsls 21.67 3.27 3168.2 10617
Clopyralid + Oxadiargyl 150
Clopyralid 11,5l 20.83 3.11 2597.6 8631
weeding ;s 19.83 3.02 3236.6 11099
LSD 2.27 0.30 21335 4733
&l
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