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Efficacy and selectivity of herbicides and herbicide combinations at winter oilseed canola, 
grown by conventional and Clearfield technologies

Gr. Delchev*

Department of Plant Production, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. During the period 2010 – 2012, on the experimental field of the Field Crops Institute, Chirpan a field experiment was carried out with imitolerant hybrid 
winter oilseed canola PT200CL (Brassica napus L.). A total of 16 variants were investigated. They include antigraminaceous herbicides, antibroadleaved 
herbicides and plant growth regulators. Herbicide Cleranda by Clearfield technology has very good efficacy against all graminaceous and broadleaved weeds 
and volunteers, including Sinapis arvensis and Raphanus raphanistrum and volunteers of Coriandrum sativum. Herbicides Salsa and Modown have very good 
efficacy against all broadleaved weeds, including against cruciferous weeds Sinapis arvensis and Raphanus raphanistrum and volunteers of Coriandrum 
sativum. They must be combined with antigraminaceous herbicide by mixed weeding with graminaceous and broadleaved weeds. Vegetation-applied 
herbicide Runway has no efficacy against Sinapis arvensis and Raphanus raphanistrum and poorer efficacy against volunteers of Coriandrum sativum. 
Autumn treatment by herbicide Modown causes poor phytotoxicity in canola. Spring treatment with Modown leads to a high and more difficult to overcome 
phytotoxicity. The highest seed yields are obtained by the variants Cleranda + Caramba and Salsa + Pantera + Folicur, followed by variants Modown + Agil + 
Orius and Runway + Pantera + Folicur.

Keywords: : winter oilseed canola, weeds, herbicides, efficacy, selectivity
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Introduction The aim of this study was to investigate the efficacy and 
selectivity of some new herbicides and herbicide combinations used 
by conventional and Clearfield technologies for winter oilseed Integrated weed control in winter oilseed canola is a 
canola growing.combination of preventative, mechanical and chemical methods. Its 

aim is to reduce environmental pollution. To be economically 
efficient, application of herbicides must be done in accordance with 

Materials and methodsthe dominant weeds (O'Donovan, 1991; Klaus, 1992; O'Donovan 
and Newman, 1996). The chemical weed control is more effective 
than the mechanical treatments (Chaudhry et al., 2011). Cruciferous During the period 2010 – 2012, on the experimental field of the 
weeds are the most dangerous weeds in canola crops due to their Field Crops Institute, Chirpan a field experiment was carried out with 
difficult control in crops. Sinapis arvensis and Raphanus imitolerant winter oilseed canola hybrid PT200CL (Brassica napus 
raphanistrum are the dominant cruciferous species (Wall, 1992; L.). The experiment was carried out by the block method, in four 

2Salimi et al., 2009). Coriander (Coriandrum sativum L.) significantly replications, the size of the experiment plot 15 m , on leached 
increased its areas in the last years. It became the sixth crop in vertisol soil type, after durum wheat predecessor. A total of 16 
Bulgaria. Coriander areas are less than wheat, sunflower, maize, variants were investigated. They include antigraminaceous 
canola and barley areas only. Currently, about 200 000 hectares in herbicides, antibroadleaved herbicides and plant growth regulators. 
Bulgaria are already weeded by volunteers of Coriandrum sativum. Active substances, doses and treatment periods of the investigated 
Coriander seeds have become a big problem in oilseed canola crops herbicides and herbicide tank-mixtures are shown at Table 1. 
(Pourazar and Habibiasl, 2003; Shimi et al., 2006). Because of the low adhesion of the herbicides Cleranda and Salsa 
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Table 1. Investigated variants

№

1

2

3

4

Cleranda +
Caramba 60 SL
Cleranda +
Caramba 60 SL
Cleranda +
Caramba 60 SL

metazachlor + imazamox
metconazole

metazachlor + imazamox
metconazole

metazachlor + imazamox
metconazole

1.5 l/ha
700 ml/ha
2 l/ha
700 ml/ha
2 l/ha
700 ml/ha

2-4 leaf
6-8 leaf
4-6 leaf
6-8 leaf
6-8 leaf
6-8 leaf

Variants

Check – weeded

Clearfield technology

- --

Active substance Doses
Treatment

period



* ASBE – after sowing, before emergence

5

6

7

8

9

10

11

12

13

14

15

16

Butisan 400 SC +
Stratos ultra +
Caramba 60 SL
Sprinbok +
Stratos ultra +
Caramba 60 SL
Butisan max +
Caramba 60 SL
Teridox 500 EC +
Fuzilad forte +
Toprex 375 SC
Brasan 540 EC +
Fuzilad forte +
Toprex 375 SC
Sultan 500 SC +
Agil 100 EC +
Orius 25 EW
Pantera 40 EC +
Salsa 75 WG +
Folicur 250 EW
Salsa 75 WG +
Pantera 40 EC +
Folicur 250 EW
Agil 100 EC +
Modown 4 F +
Orius 25 EW
Modown 4 F +
Agil 100 EC +
Orius 25 EW
Pantera 40 EC +
Runway +
Folicur 250 EW
Runway +
Pantera 40 EC +
Folicur 250 EW

metazachlor
cycloxydim

metconazole
metazachlor + dimethenamid

cycloxydim
metconazole

metazachlor + quinmerac + dimethenamid
metconazole
dimethachlor

fluazifop-P-butyl
difenoconazole + paclobutrazole

dimethachlor + clomazone
fluazifop-P-butyl

difenoconazole + paclobutrazole
metazachlor

propaquizafop
tebuconazole

quizalofop-P-tefuryl
ethametsulfuron-methyl

tebuconazole
ethametsulfuron-methyl

quizalofop-P-tefuryl
tebuconazole
propaquizafop

bifenox
tebuconazole

bifenox
propaquizafop
tebuconazole

quizalofop-P-tefuryl
clopyralid + picloram + aminopyralid

tebuconazole
clopyralid + picloram + aminopyralid

quizalofop-P-tefuryl
tebuconazole

2.5 l/ha
1 l/ha
700 ml/ha
2.5 l/ha
100 ml/ha
70 ml/ha
2.5 l/ha
700 ml/ha
3 l/ha
500 ml/ha
500 ml/ha
2 l/ha
500 ml/ha
500 ml/ha
2 l/ha
500 ml/ha
500 ml/ha
800 ml/ha
20 g/ha
500 ml/ha
20 g/ha
800 ml/ha
500 ml/ha
500 ml/ha
1 l/ha
500 ml/ha
1 l/ha
500 ml/ha
500 ml/ha
800 ml/ha
300 ml/ha
500 ml/ha
300 ml/ha
800 ml/ha
500 ml/ha

ASBE*
2-4 leaf
6-8 leaf
ASBE
2-4 leaf
6-8 leaf
ASBE
6-8 leaf
ASBE
2-4 leaf
6-8 leaf
ASBE
2-4 leaf
6-8 leaf
ASBE
2-4 leaf
6-8 leaf
2-4 leaf
4-6 leaf
6-8 leaf
4-6 leaf
4-6 leaf
6-8 leaf
2-4 leaf
4-6 leaf
6-8 leaf
4-6 leaf
4-6 leaf
6-8 leaf
2-4 leaf
4-6 leaf
6-8 leaf
4-6 leaf
4-6 leaf
6-8 leaf

Conventional technology
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they were used in addition with adjuvants, respectively Dash – 1 l/ha theophrasti Medic., Xanthium strumarium L., Convolvulus arvensis 
and Trend – 0.1 %. All variants are treated with working solution of L. In October germinate winter-spring broadleaved weeds: 
200 l/ha. Anthemis arvensis L., Chamomilla recutita Rauchert, Raphanus 

The efficacy and selectivity of combinations between raphanistrum L., Capsella bursa pastoris L., Thlaspi arvense L., 
antibroadleaved and antigraminaceous herbicides was studied. The Papaver rhoeas L., Consolida regalis Gray, Viola tricolor L.; early 
influence of the investigated herbicides on seed yield was spring broadleaved weeds: Galium aparine L., Sinapis arvensis L., 
investigated. The efficacy of herbicides against broadleaved and Falopia convolvulus Leve, Myagrum perfoliatum L.; winter-spring 
graminaceous weeds and volunteers of coriander and durum wheat ephemeral weeds: Veronica hederifollia L., Lamium aplexicaule L. 
was determined according to a 100 % visual scale of EWRS Winter-spring graminaceous weeds are represented by Alopecurus 
(European Weed Research Society). Selectivity of herbicides to myosuroides L., Lolium multiflorum L., Lolium temulentum L., 
canola was determined according to the 9-rate scale of EWRS Bromus arvensis L. Volunteers are represented by durum wheat 
(rating 1 – without damages, rating 9 – crop is completely (Triticum durum Desf.) and coriander (Coriandrum sativum L.).
destroyed). The math processing of the data was done according to Herbicide Cleranda has very good efficacy against all 
the method of analysis of variance. graminaceous and broadleaved weeds, including against 

cruciferous weeds Sinapis arvensis and Raphanus raphanistrum 
(Table 2). The herbicide has very good efficacy against volunteers of 
Coriandrum sativum and Triticum durum (Table 3). Cleranda has Results and discussion
long-effect and prevents secondary weeding. Late treatment with 
Cleranda during 6 – 8 leaf stage has less effect against almost all The first weeds in canola crops are mainly late spring weeds: 
weeds and volunteers. Late treatment of herbicide Cleranda during Amaranthus retroflexus L., Chenopodium album L., Abutilon 
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6 – 8 leaf stage is recommended after missed treatments in previous are more resistant to the herbicide. 2. "Umbrella effect" – canola in 
stages only. Possible reasons for the less effect of the treatment in this stage has very large leaves, covers part of weeds and they 
this stage are: 1. Weeds are already in advanced stages and they cannot be sprayed with Cleranda. 3. Weather is colder after its 

Table 2. Efficacy of some herbicide combinations against annual broadleaved weeds at canola according to the 100 %
visual scale of EWRS (mean 2010 – 2012)

Herbicides

Cleranda - 1.5 l/ha (2-4 leaf) +
Caramba - 700 ml/ha (6-8 leaf)
Cleranda - 2 l/ha (4-6 leaf) +
Caramba - 700 ml/ha (6-8 leaf)
Cleranda - 2 l/ha (6-8 leaf) +
Caramba - 700 ml/ha (6-8 leaf)

Butisan - 2.5 l/ha (ASBE) +
Stratos ultra - 1 l/ha (2-4 leaf) +
Caramba - 700 ml/ha (6-8 leaf)
Sprinbok - 2.5 l/ha (ASBE) +
Stratos ultra - 1 l/ha (2-4 leaf) +
Caramba - 700 ml/ha (6-8 leaf)
Butisan max - 2.5 l/ha (ASBE) +
Caramba - 700 ml/ha (6-8 leaf)
Teridox - 3 l/ha (ASBE) +
Fuzilad forte - 500 ml/ha (2-4 leaf) +
Toprex - 500 ml/ha (6-8 leaf)
Brasan- 2 l/ha (ASBE) +
Fuzilad forte - 500 ml/ha (2-4 leaf) +
Toprex - 500 ml/ha (6-8 leaf)
Sultan - 2 l/ha (ASBE) +
Agil - 500 ml/ha (2-4 leaf) +
Orius - 500 ml/ha (6-8 leaf)
Pantera - 800 ml/ha (2-4 leaf) +
Salsa - 20 g/ha (4-6 leaf) +
Folicur - 500 ml/ha (6-8 leaf)
Salsa - 20 g/ha (4-6 leaf) +
Pantera - 800 ml/ha (4-6 leaf)  +
Folicur - 500 ml/ha (6-8 leaf)
Agil - 500 ml/ha (2-4 leaf) +
Modown - 1 l/ha (4-6 leaf) +
Orius - 500 ml/ha (6-8 leaf)
Modown - 1 l/ha (4-6 leaf) +
Agil - 500 ml/ha (4-6 leaf) +
Orius - 500 ml/ha (6-8 leaf)
Pantera - 800 ml/ha (2-4 leaf) +
Runway - 300 ml/ha (4-6 leaf)+
Folicur - 500 ml/ha (6-8 leaf)
Runway - 300 ml/ha (4-6 leaf)+
Pantera - 800 ml/ha (4-6 leaf) +
Folicur - 500 ml/ha (6-8 leaf)

100

100

90

100

100

90

100

100

88

100

100

98

100

100

88

100

100

95

100

100

85

100

100

92

W
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Clearfield technology

Conventional technology

0 0 0 0 0 0 0 0

C
ap

se
lla

 b
ur

sa
-

pa
st

or
is

F
al

op
ia

 
co

nv
ol

vu
lu

s

A
nt

he
m

is
 

ar
ve

ns
is

R
ap

ha
nu

s 
ra

ph
an

is
tr

um

S
in

ap
is

ar
ve

ns
is

P
ap

av
er

rh
oe

as

C
ha

m
om

ill
a 

re
cu

tit
a

G
al

iu
n

ap
ar

in
e

85

90

80

90

85
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95

94

90

100

100

95

100

100

85

92

100

100

100

100

100

100

100

0

0

0

0

0

100

100

95

90

15

10

0

0

0

0

0

100

100

95

90

15

10

100

100

100

100

100

100

100

98

95

100

100

90

93

85

90

90

100

95

96

92

100

100

100

100

100

100

100

100

100

100

100

100

100

100 0 0 100 95 100

100

100

100

100

100

100

100

98

94

100

100

100
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Table 3. Efficacy of some herbicide combinations against annual grassy weeds and volunteers at canola according to the
100 % visual scale of EWRS and selectivity according to the 9-rate scale of EWRS (mean 2010 – 2012)

* - volunteers of durum wheat
** - volunteers of coriander
(4) – selectivity of herbicide Modown at spring treatment in 2012, during the same stage – 4-6 leaf

Herbicides

Cleranda - 1.5 l/ha (2-4 leaf) +
Caramba - 700 ml/ha (6-8 leaf)
Cleranda - 2 l/ha (4-6 leaf) +
Caramba - 700 ml/ha (6-8 leaf)
Cleranda - 2 l/ha (6-8 leaf) +
Caramba - 700 ml/ha (6-8 leaf)

Butisan - 2.5 l/ha (ASBE) +
Stratos ultra - 1 l/ha (2-4 leaf) +
Caramba - 700 ml/ha (6-8 leaf)
Sprinbok - 2.5 l/ha (ASBE) +
Stratos ultra - 1 l/ha (2-4 leaf) +
Caramba - 700 ml/ha (6-8 leaf)
Butisan max - 2.5 l/ha (ASBE) +
Caramba - 700 ml/ha (6-8 leaf)
Teridox - 3 l/ha (ASBE) +
Fuzilad forte - 500 ml/ha (2-4 leaf) +
Toprex - 500 ml/ha (6-8 leaf)
Brasan- 2 l/ha (ASBE) +
Fuzilad forte - 500 ml/ha (2-4 leaf) +
Toprex - 500 ml/ha (6-8 leaf)
Sultan - 2 l/ha (ASBE) +
Agil - 500 ml/ha (2-4 leaf) +
Orius - 500 ml/ha (6-8 leaf)
Pantera - 800 ml/ha (2-4 leaf) +
Salsa - 20 g/ha (4-6 leaf) +
Folicur - 500 ml/ha (6-8 leaf)
Salsa - 20 g/ha (4-6 leaf) +
Pantera - 800 ml/ha (4-6 leaf)  +
Folicur - 500 ml/ha (6-8 leaf)
Agil - 500 ml/ha (2-4 leaf) +
Modown - 1 l/ha (4-6 leaf) +
Orius - 500 ml/ha (6-8 leaf)
Modown - 1 l/ha (4-6 leaf) +
Agil - 500 ml/ha (4-6 leaf) +
Orius - 500 ml/ha (6-8 leaf)
Pantera - 800 ml/ha (2-4 leaf) +
Runway - 300 ml/ha (4-6 leaf)+
Folicur - 500 ml/ha (6-8 leaf)
Runway - 300 ml/ha (4-6 leaf)+
Pantera - 800 ml/ha (4-6 leaf) +
Folicur - 500 ml/ha (6-8 leaf)

100

100

100

100

100

85

100

100

85

100

100

90

100

100

95

100

100

98

100

100

100

1

1

1
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Clearfield technology

Conventional technology
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0

0

0

0

0

100

100

95

90

60

55

94

96

92

95

94

100

100

100

100

100

100

1

1

1

1

1

1

1

2 (4)

3 (4)

1

1

80 80 80 0 98 1
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treatment, weed vegetation ceases, hence hindering the absorption treatment of these two herbicides as tank mixture. It is overcome 
of the herbicide. Cleranda has very high selectivity in regard to winter after 5 – 6 days and has no effect on seed yield.
oilseed canola regardless of the dosage and treatment stages. Herbicide Modown has very good efficacy against all 

Antibroadleaved herbicides Butizan, Sprinbok, Butizan max, broadleaved weeds, including against cruciferous weeds Sinapis 
Teridox, Brasan and Sultan used by conventional technology, are arvensis and Raphanus raphanistrum and volunteers of Coriandrum 
inefficient against Sinapis arvensis and Raphanus raphanistrum and sativum. Treatment should be done after 4 leaf stage of canola to 
have poor efficacy against Galium aparine and Anthemis arvensis. allow the plain to form a thick waxy coating on the leaves. At autumn 
Herbicide Teridox has poor efficacy against Galium aparine, treatment with Modown during 4 – 6 leaves stage it has phytotoxicity 
Anthemis arvensis and Papaver rhoeas. These herbicides have very on canola (Table 3). Phytotoxicity is poorer than the separate 
good efficacy against other annual broadleaved weeds. These six treatment of Modown and antigraminaceous herbicide Agil and 
herbicides are not efficient against volunteers of Coriandrum higher than the treatment of these two herbicides as a tank mixture. 
sativum. Annual weeds Alopecuros myosoroides, Lolium Spring treatment with Modown leads to a high and more difficult to 
multiflorum, Lolium temulentum, Bromus arvensis and volunteers of overcome phytotoxicity. Spring treatment with herbicide Modown is 
Triticum durum are controlled successfully by antigraminaceous recommended in extreme cases only.
herbicides Stratos ultra, Fuzilad forte, Agil and Pantera. Herbicide Runway has very good efficacy against most of the 

Herbicide Salsa has very good efficacy against all broadleaved existing broadleaved weeds. The herbicide has no efficacy against 
weeds, including against cruciferous weeds Sinapis arvensis and Sinapis arvensis and Raphanus raphanistrum and has poor efficacy 
Raphanus raphanistrum and against the volunteers of Coriandrum against volunteers of Coriandrum sativum in comparison with 
sativum. Salsa is a foliar herbicide and has no soil activity. herbicides Salsa, Modown and Cleranda.
Secondary weeding is possible during prolonged wet weather after The obtained seed yields are the result of the cumulative effect 
treatment. It requires combination of Salsa with soil-applied of efficacy and selectivity of the investigated herbicides and growth 
herbicide with antibroadleaved action. After treatment with Salsa it regulators. The highest seed yield is obtained by the combinations of 
has poor phytotoxicity. It is poorer than the separate treatment of herbicide Cleranda with growth regulator Caramba (Table 4). Very 
Salsa and antigraminaceous herbicide Pantera and higher than the high yields are also obtained by separate treatments by herbicides 

Table 4. Influence of some herbicide combinations on seed yield of canola (2010 – 2012)

Herbicides

Cleranda - 1.5 l/ha (2-4 leaf) +
Caramba - 700 ml/ha (6-8 leaf)
Cleranda - 2 l/ha (4-6 leaf) +
Caramba - 700 ml/ha (6-8 leaf)
Cleranda - 2 l/ha (6-8 leaf) +
Caramba - 700 ml/ha (6-8 leaf)

Butisan - 2.5 l/ha (ASBE) +
Stratos ultra - 1 l/ha (2-4 leaf) +
Caramba - 700 ml/ha (6-8 leaf)
Sprinbok - 2.5 l/ha (ASBE) +
Stratos ultra - 1 l/ha (2-4 leaf) +
Caramba - 700 ml/ha (6-8 leaf)
Butisan max - 2.5 l/ha (ASBE) +
Caramba - 700 ml/ha (6-8 leaf)
Teridox - 3 l/ha (ASBE) +
Fuzilad forte - 500 ml/ha (2-4 leaf) +
Toprex - 500 ml/ha (6-8 leaf)
Brasan- 2 l/ha (ASBE) +
Fuzilad forte - 500 ml/ha (2-4 leaf) +
Toprex - 500 ml/ha (6-8 leaf)
Sultan - 2 l/ha (ASBE) +
Agil - 500 ml/ha (2-4 leaf) +
Orius - 500 ml/ha (6-8 leaf)

4453+++

4529+++

4428+++

123.7

125.8

123.0

3571+++

3682+++

3563+++

117.5

121.2

117.3

2492+++

2527+++

2475+++

120.6

122.3

119.8

3505

3579

3489

120.8

123.4

120.3
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Clearfield technology

Conventional technology

3600 100 100 100 1003037 2066 2901

% %

2010 2012 Mean2011

% %kg/ha kg/ha kg/ha kg/ha

4223+++

4248+++

4198+++

4230+++

4216+++

4183+++

3438+++

3455+++

3408+++

3438+++

3420+++

113.2

113.8

112.2

113.2

112.6

2357+++

2366+++

2337+++

2355+++

2355+++

114.1

114.5

113.1

114.0

114.0

3343

3346

3314

3341

3330

115.2

115.3

114.2

115.1

114.8

3389+++ 111.6 2328+++ 112.7 3299 113.7
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117.5
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Salsa and Pantera and growth regulator Folicur. It is the result of highest seed yields are obtained by the variants Cleranda + 
higher herbicide efficacy in these variants. With herbicide Modown Caramba and Salsa + Pantera + Folicur, followed by variants 
lower yields are obtained in comparison with Salsa. It is due to the Modown + Agil + Orius and Runway + Pantera + Folicur.
lower yield which is obtained in 2012 due to higher phytotoxicity by 
spring treatment with this herbicide. At autumn treatment by 
Modown in 2010 and 2011 yields were not significantly different from References
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Pantera - 800 ml/ha (2-4 leaf) +
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Material and methods: The objects of 
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Studies performed on experimental 
animals should be carried out according to 
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