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Abstract

Herbicides combinations and tank mixtures of herbicides with adjuvants, fertilizers, growth regulators, fungicides,
insecticides, are more effective than when they are applied alone in canola crops. Their combined use often leads to
high synergistic effect on yield. Data regarding herbicide for effective control of cruciferous weeds in crops of oilseed
canola are quite scarce even in worldwide. It is still search effective herbicides for their control in this culture. Problem
is a post-effect of some herbicides used in the predecessors on succeeding crops, which is directly related to the
weather conditions during their degradation. Most of the information in canola relates to conventional technology for
the weed control. There is not information about the new Clearfield technology in oilseed canola and used hybrids
resistant to imazamox. A serious problem is also the volunteers of the Clearfield canola. They have resistance to
herbicides different from that one of conventional canola hybrids. There is no information still in the scientific

literature to control of these volunteers.
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REVIEW

Integrated weed control in oilseed canola is a
combination of preventative, mechanical and
chemical methods to reduce environmental
pollution. To be economically efficient,
application of herbicides must be done in
accordance with damage thresholds prevailing
weeds (Lukacs and Halasz, 1987; O'Donovan,
1991; Klaus, 1992; O'Donovan and Newman,
1996). Chemical weed control is more effective
than mechanical processing (Dann et al., 1987).
Adamczewski and Selmeczi (1994) found that
herbicides Amadeus, Kresopur and their
combinations with Lontrel do not exhibit
phytotoxicity to the winter canola, and provide
better control of broadleaf weeds. Amadeus has
fewer efficacies against Galium aparine L.,
Chenopodium album L., Lamium purpureum L.
and Lamium aplexicaule L. Seed yield
increases from 9 to 25% after application of
these herbicides. Leyhe et al. (1994) also
reported a high herbicidal efficacy and
selectivity of Lontrel in oilseed canola. Lontrel
control perennial broadleaf weeds 85% (Wei et
al., 2010).

According to Nagy and Ador (2000) herbicide
combination Starane + Lontrel + Perenal has
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excellent efficacy against all weeds in the
canola crops. Herbicide mixture Lontrel +
Galant Super is more effective than herbicide
mixture Butizan Star + Galant Super (Shimi et
al., 2009). The combination Lontrel + Treflan
is not effective against Malva sylvestris L. and
Silybum marianum Gaertn. (Shimi et al., 2006).
The combined herbicide Lontrel Grand is more
effective than the combined herbicide Galera
against perennial broadleaf weeds (Gadzhieva
and Poloznyak, 2006).

According to data of Ali (2001) the use of S-
metolachlor, alone and in combination with
other herbicides in reduced doses decreased the
density of weeds in canola crops by 50-60%.
Arif et al. (2001) found in experiments in
Pakistan that isoproturon is the most effective
herbicide for the control of the majority of
weeds in winter canola compared with other
herbicides, and conventional methods of weed
control. Number of weeds per m’ is the
smallest and plant height, number of pods per
plant, number of seeds in a pod, 1,000 seeds
weight and grain yield were the highest at
treatment Isoproturon 75 WP at a dose of 520
g/ha.

Many authors in their experiments establish the
efficacy of various herbicides and herbicide



combinations in weed control in canola crops
and their positive effect on the yield of seeds
(Chow et al., 1983; Blackshaw and Harker,
1992; Blackshaw et al. 1992; Brennan et al.,
1992 and 1992a; Brennan and Thill, 1993 and
1993; Davis et al., 1993; Kirkland, 1995 and
1996; Downey, 1997; Shaw, 1997; Oliveira
Junior, 2001; Pérez Fernandez et al., 2001;
Skuryat and Maslakova, 2002; Tsyuganov et
al., 2004; Bulavin et al., 2007; Luzhinskiy et
al., 2011).

Chaudhry et al. (2011) investigated five
herbicides: Stomp (pendimethalin), Partner
(isoproturon), Zenkor (metribuzin), and Dual
Gold (S-metolachlor) applied after sowing and
before emergence and Topic (clodinafop-
propargyl) attached vegetation. The application
of Stomp, Zenkor, Partner and Dual Gold lead
to reduce of broadleaf weeds by 98%, 97%,
96% and 94% and Topic does not affect at
these weeds. The highest grain yield is obtained
at Stomp, followed by Dual Gold and Partner.
Zenkor decreased grain yield, although high
herbicidal efficacy against weeds.

Similar results were reported by Khan and
Hassan (2003) and by Khan et al. (2008). The
authors found significant phytotoxic effect of
Zenkor on canola. Herbicides Treflan, Dual
Gold and Stomp have high selectivity to the
culture. Grain yield, number of branches and
number of pods per plant, number of seeds in a
pod and 1000 seeds weight are highest in the
application of Treflan. Majid et al. (2003) also
reported a high herbicidal efficacy of the
trifluralin. Annual broadleaf weeds are
controlled more effectively than trifluralin
compared to the other weed species.

In a similar vein are research of Pourazar and
Habibiasl (2003). According to the authors,
combining Treflan and Sonalen leads to more
successful weed control compared with
multiple soil processing. In were used alone
both herbicides their effectiveness against
weeds is much lower. Treflan herbicide cannot
control  Sinapis arvensis L., Raphanus
raphanistrum L., Silybum marianum Gaertn,
Geranium  macrorrhizum L. and other
cruciferous weeds.

Wyszkowski and Wyszkowska (2004) reported
that the use of Treflan change the chemical
composition of oilseed canola and Sinapis
arvensis L. Treflan leads to accumulation of
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more N; and trace elements such as Na and Mg
in the above-ground weight and seeds. This is
associated with reduced enzyme activity and
generally has a negative effect on canola plants.
Cruciferous weeds are the most dangerous
weeds in canola, because of their difficult
control in its crops. Polish mustard is dominant
among these species (Wall, 1992; Shimi et al.,
2004; Salimi et al., 2009). In the absence of
adequate herbicides, most efficient way to
control these weeds is the burning of the
stubble after the predecessor. Thus, it is killed
all weeds emerged and 43% of seeds of
cruciferous weeds in the soil. According to
those alleging in Iran experiments burning does
not have a serious effect on soil
microorganisms or on other physicochemical
aspects of soil (Salimi et al., 2007).

Research of Nikolova and Chipeva (2007)
indicate that there are a large number of
resistant biotypes of Sinapis arvensis L., which
cannot be destroyed with the herbicide 2.4-D
(Maton).

According to data of Khan et al. (2003)
herbicide Fuzilad has the best
antigraminaceous  effect compared with
Ronstar, Topic, Puma Super and Azhil. Grain
yield and the values of the abovementioned
structural elements are the highest at Fuzilad.
Targa Super also has high efficacy against
graminaceous weeds in canola crops (Millet,
1986). According to data of Ziminska et al.
(1991 and 1994) in oilseed canola, vegetation
herbicides Alatrif and Propalin are more
effective than soil herbicides Lasso and
Triflurotox. According Jabran et al., (2010) the
addition of plant extracts to Stomp
(pendimethalin) increase the herbicidal efficacy
and allows reduction in dosage in view of
environmental protection.

Poloznyak (2002, 2003, 2008 and 2010)
reported about a high efficiency of herbicides
Argon, Zelek Super, Galera and Sirius in crop
of spring canola. Tsyuganov and Klochkova
(2006), Tibets and Saskevich (2006) and
Saskevich et al. (2009) reported for high
efficacy of herbicides Lontrel, Teridoks,
Butizan, Trophy, Roundup Max, Fuzilad Forte
and Targa Super and different combinations
between them in oilseed canola crops.
Miklaszewska et al. (2000) reported that the
preparation Olbras 88 used as adjuvant to 28



herbicides in winter canola and maize increases
their efficiency more compared with adjuvants
Tsitovet, Adbios, Atpol and Atplus.
Concomitant use of herbicides and insecticides
in canola does not reduce their effectiveness
and fat and protein contents and increases the
glucosinolate content (Mrowczynski et al.,
1991; Leonov and Yurgel, 2002; Murawa and
Warminski, 2004 and 2005).

The investigations of Fletcher et al. (1996) on
the persistence of the four different herbicides -
atrazine, chlorsulfuron, glyphosate and 2.4-D in
canola, sunflower and soybean showed that
persistence of chlorsulfuron leads to a lower
yield of grain in canola and soybean, in
comparison with sunflower. Persistence of
atrazine on these three cultures was lower. Kim
and Vanden (1997) and Kim et al. (1997) also
found a high phytotoxicity of residues amounts
at chlorsulfuron in the soil to canola. According
Paradowski ~ (1994)  herbicides  Glean
(chlorsulfuron) and Logran (triasulfuron)
applied to optimal doses and terms of wheat
have a negative persistence on oilseed canola
and sugar beet.

Wall et al. (1995) and Wall (1997) researching
the tolerance of conventional canola and
sunflower hybrids to tribenuron-methyl +
thifensulfuron-methyl (Granstar super) from 2
leaf stage to 7 leaf stage of ccanola found that
phytotoxic events are weakest in stage 2-3 leaf.
Treatment of canola immediately after
germination during cotyledons stage is possible
phytotoxic effect under the influence of many
herbicides applied in optimal doses (Lemerle
and Hinkley, 1991).

Zand et al. (2009) study the persistence of
several containing sulfonylurea herbicide used
in wheat on subsequent in the rotation maize,
sunflower, canola, chickpeas and soybeans.
Were studied herbicides Apirus (sulfosulfuron)
Megaton (chlorsulfuron) Bromitsid + Topic
(bromoxynil + MCPA + clodinafop-propagril),
Total (sulfosulfuron + mesosulfuron) and
Atlantis (mesosulfuron + iodosulfuron). The
authors found that herbicides Atlantis and
Megaton reduce yield canola by 13 and 20%.

In a similar vein are the studies of Dongiovanni
et al. (2000) according to which after the use of
triasulfuron and metsulfuron in wheat crops,
the safe interval to sowing of canola is 3 to 6
months depending on weather conditions.
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According Bulavin at al. (2009) residues of the
used in wheat herbicide Laren (metsulfuron),
can reduce seed yield in canola by 9-21% and
oil content in the seeds can reduce by 27-28%.
The losses are maximal in hot weather and dry
soil, which impede the normal degradation of
the herbicide in the soil.

The use of herbicides Triflurotox and Butizan
in spring canola leads increase in the fat
content in the seeds. Used herbicides do not
affect the protein, phytin, phosphorus, phenolic
compounds or macronutrients (P, K, Mg) in
canola oil (Adomas, 2003 and 2005). The same
author, exploring the influence of herbicide
substances trifluralin (Triflurotoks), alachlor +
trifluralin  (Alatrif), metazachlor (Butizan),
clopyralid (Lontrel), in several cultivars of
spring canola found that weather conditions
have a significant impact on the content of
glucosinolates in the seeds. Their content is
influenced more by the weather than by the
application of herbicides (Adomas, 2004).
According Kivachitskaya (2007) treatment of
spring canola with Teridoks leads to minimal
residual amounts of the herbicide in the seeds.
According to data of Treikale et al. (2006)
treatment with herbicide Sultan (metazachlor)
against dicotyledonous weeds in vegetation
period of canola is more efficient than its
treatment after sowing before emergence of the
crop. Dimitrova and Ivanova (2007)
researching some herbicides for weed control
in oilseed canola, found that the Sultan is
highly efficient against broadleaf weeds and
Fuzilad and Azhil - against graminaceous
weeds.

Blackshaw (1989 and 1989) reported that the
new sulfonylurea herbicide DPX A7881
(ethametsulfuron-methyl) controls weeds from
the family Brassicaceae, as Sinapis arvensis L.,
Raphanus raphanistrum L., Capsella bursa-
pastoris L., that are not controlled with the
existing soil herbicides for weed control in
winter canola. Weed control is most effective
when DPX A7881 is supplied in stage 2-6 leaf
of canola and weeds. This herbicide treated in
this stage, shows high selectivity to series
varieties and hybrids spring canola (Lichtner et
al., 1995). Herbicide mixtures of vegetation
herbicide DPX A7881 with antigraminaceous
herbicides Fuzirad Forte, Galant Super, Targa
Super and Naboo Extra do not exhibit



antagonism in its herbicidal activity (Harker et
al., 1995). Fuzilad herbicide can be applied in a
tank mixtures with a large number
antibroadleaved herbicides in oilseed canola
and oilseed sunflower (Hemmen and Konradt,
1991).

There are triazine-resistant (TR) spring canola
cultivars that allow efficient chemical control
of weeds with triazine herbicides. These
cultivars usually give 20 to 30% lower yield
than normal, triazine-sensitive (TS) canola
varieties. Lower crop yields TR varieties due to
impaired electron flow between II and I photo
systems in the process of photosynthesis.
Triazine-resistant hybrids will enter the
production if created TR parental genotypes
with  normal  photosynthetic capacity
(Beversdorf et al., 1988; McMullan et al.,
1994).

Compared to traditional soil and foliar
herbicides, the use of contact total herbicide
glufosinate-ammonium (Basta) in canola
provides better control of the all weeds. It is
used in the established in Canada by way of
genetically engineering; transgenic glufosinate
ammonium tolerant lines spring oilseed canola
(Kumar et al., 1998; Rieger et al., 1999).

The use of biologically active substances in
stage of flowering oilseed canola increased
seed yield (Todorov et al., 2010). Preharvest
desiccation of canola increased seed yield.
Their qualitative parameters do not change the
use of desiccant before harvest (Marchiori et
al., 2002).

CONCLUSIONS

Literature review demonstrates the views of
cited authors formulated a series of laws.
Chemical control has emerged as the most
efficient method of weed control.

Herbicides combinations and tank mixtures of
herbicides with adjuvants, fertilizers, growth
regulators, fungicides, insecticides, are more
effective than when they are applied alone in
canola crops. Their combined use often leads to
high synergistic effect on yield.

It gave information about the canola hybrids
resistant to glufosinate-ammonium and triazine.
However, these hybrids are GMOs and are
banned within the European Union including
and in Bulgaria.

177

Although without claim to be exhaustive
literature review should be noted, data
regarding herbicide for effective control of
cruciferous weeds in crops of oilseed canola
are quite scarce even in worldwide. It is still
search effective herbicides for their control in
this culture.

Problem is the persistence of some herbicides
used in the predecessors on succeeding crops,
which is directly related to the weather
conditions during their degradation.

Literature review gives an idea that most of the
information in canola relates to conventional
technology for the weed control. It is published
opposing views even for them on some issues,
due primarily to the different conditions under
which the experiments were conducted and the
biological characteristics of the tested cultivars
and hybrids.

There is not information about the new
Clearfield technology in oilseed canola and
used hybrids resistant to imazamox.

A serious problem is also the volunteers of the
Clearfield canola. They have resistance to
herbicides different from that one of
conventional canola hybrids. There is no
information still in the scientific literature to
control of these volunteers.
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