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Abstract  
 
The monitoring shows that in the oilseed rape fields of Bulgaria the dominating weed species are Sinapis arvensis L., 
Raphanus raphanistrum L., and on separate fields Papaver rhoeas L. The most common cereal weeds are Lolium ssp., 
Avena fatua L.. and wheat self-seeding. Perennial weeds are relatively limited. Species of the genus Phelipanche are 
most common in southern Bulgaria. The reasons for the mass distribution of these weed species are the violated crop 
rotations, seeding of oilseed rapes in short period of time - in 1-2 years on the same field, insufficient quality of the soil 
tillage, limited choice of herbicides for control of parasitic weeds, etc. The implementation of alternative cropping 
technologies like Clearfield®, their constant improvement, as herbicide content and selection process showed positive 
effect for decreasing the density and range of distribution of these weeds in the oilseed rape fields. 
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INTRODUCTION  
 
Over the last four decades, oilseed rape 
(Brassica napus L.) is established as one of the 
most important oilseed crops in the world, 
ranked as the second most important source of 
vegetable oil around the globe (Brennan and 
Bolland, 2007). The growing role of oilseed 
crops is also due to their use as a raw material 
for biodiesel production (Abbadi and 
Leckband, 2011; Vinnichek et al., 2019). 
Oilseed rape is also a potential source of 
specific proteins and industrial raw materials, 
biopolymers, surfactants and adhesives (Wu и 
Muir 2008). 
In Bulgaria for 2019 the oilseed rape is grown 
on an area of 151,174 ha with a total 
production of 428,256 t (MZH, 2020). One of 
the factors limiting the normal growth and 
development of the crop is weed infestation. 
Weeds are the main competitors of B. napus in 
terms of vegetation factors like water, nutrients, 
space and light, etc. (Tonev et al., 2019). In 
addition, they cause indirect damage, as many 
weed species are hosts of diseases and pests of 
the crop (Kalinova et al., 2012).  
Oerke (2005) points out that the largest crop 
losses in agriculture, around 34%, are due to 
the high weed infestation in crops, while the 
reduction in yields due to pests and diseases is 
lower and is approximately 16-18%. Moradi, et 
al. (2020) found that weed competition not only 

reduced grain yield but also the seed oil content 
by 5%. If weeds, are not controlled, can lead to 
a 50% loss of seed yield and reduce the quality 
of the production (Llewellyn et al., 2016; 
Konstantinović et al., 2007; Blackshaw et al., 
2002; Radosevich et al., 1996). In order to 
obtain an optimal yield from B. napus, on time 
and precise weed control is necessary to be 
accomplished (Tonev et al., 2019; Pavlovic´ et 
al., 2015; Dimitrova et al., 2014a; Hamzei et 
al., 2010; Maataoui et al., 2003). An important 
element for successful weed control in oilseed 
rape is the establishment of the weed species 
and associations (Tonev, 2000). There is a 
dynamics in the weed species composition 
depending on the latitude in which the crop is 
grown. Studies on showed that Lolium rigidum, 
Vulpia myuros,  Avena fatua are the most 
abundant weed species in oilseed rape in 
Australia (Lemerle et al., 2001).  
The most distributed weeds in Hubei, China are 
Alopecurus aequalis, Veronica persica, 
Polypogon fugax, Malachium aquaticum, 
Beckmannia syzigachne, Galium aparine, Poa 
annua (WenDa, et al., 2008). 
In Tehran province (Iran) dominant weeds in B. 
napus fields are presented by Descurainia 
sophia, Cardaria draba, Rapistrum rugosum, 
Goldbachia laevigata, Erysimum rependum, 
Capsella bursa-pastoris, Lamium 
amplexicaule, Malva neglecta, Veronica 
persica, Sonchus spp., Galium tricornutum, 
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Vicia villosa, Silene conoidea, Fumaria 
officinalis, Convolvulus arvensis, Avena 
ludoviciana, Bromus tectorum, Euphorbia 
helioscopia, etc. (Salimi and Sajedi, 2005). 
Also in Iran, but in Golestan Province the most 
distributed weed species are Phalaris minor 
Retz., Melilotus officinalis (L.) Pall., Rapistrum 
rugosum (L.) All., Avena sterilis subsp. 
ludoviciana, Veronica persica Poir. and Sinapis 
arvensis L. (Ataie et al., 2018). In District 
Swat-Pakistan major weeds found in oilseed 
rape are Sinapsis arvense, Chenopodium spp., 
Convolvulus arvensis, Coronopus didymus, 
Medicago denticulata, Fumaria indica, Vicia 
sativa, Poa annua, etc (Saeed et al., 2011). 
In areas of north-east Scotland in winter oilseed 
rape the most frequently recorded and abundant 
species are Poa annua, Stellaria media, Viola 
arvensis, Hordeum vulgare [volunteer barley], 
Matricaria spp., Capsella bursa-pastoris and 
Fumaria officinalis. Several mainly spring-
germinating species are also recorded, e.g. 
Spergula arvensis, Polygonum aviculare, 
Galeopsis tetrahit, Veronica arvensis and 
Capsella bursa-pastoris (Gillian et al., 1992). 
In the United Kingdom, the most common 
broadleaf weeds in oilseed rape fields are 
Stellaria media, Matricaria spp., and Veronica 
persica, while the volunteer cereals and Poa 
annua аre the most frequently recorded grass 
weeds (Whitehead and Wright, 1990). 
The weeds infesting oilseed rape in Germany 
are mainly represented by Matricaria spp., 
Viola arvensis, Capsella bursa-pastoris, 
Stellaria media, etc. The predominant winter 
weeds are Poa annua and Apera spica-venti 
(Hanzlik,  et al., 2010). Hanzlik and Gerowitt 
(2012) report that in areas with intensive 
oilseed rape cultivation prevalence of 
Geranium spp., Sisymbrium spp. and Anchusa 
arvensis is recorded. 
Goerke et al., (2008) found that most of the 
weed species found in winter oilseed rape in 
Germany are not evenly distributed. 
Sisymbrium officinale, Descurainia sophia, 
Centaurea cyanus, Anchusa spp., Sonchus spp., 
Rumex spp. or Euphorbia spp. are some of the 
weed species of predominantly regional 
importance. In contrast, statistically proven 
differences in weed density in the Germany 
were recorded for Capsella bursa-pastoris, 

Chenopodium album, Galium aparine, 
Matricaria spp., etc. 
In the Lublin (Poland) the weeds infesting 
oilseed rape аre Matricaria maritima, Athemis 
arvensis, Centaurea cyanus, Agropyron repens 
(Kapeluszny, 2005). 
In France between the 1970s and the 2000s the 
most distributed weed species was Geranium 
dissectum (Fried et al., 2015).   
In addition to weeds with autotrophic nutrition 
in oilseed rape, there are also weeds with 
heterotophic nutrition. Broomrapes are without 
chlorophyll, root, obligate parasitic plants. In 
Swat-Pakistan District Orobanche spp. 
parasitizes on rapeseed (Saeed et al., 2011). 
Kohlschmid et al., 2011 found that the oilseed 
rape grown in Germany is parasitized by 
Phelipanche ramosa. Gibot-Leclerc et al. 
(2012) report that broomrape parasite can cause 
approximately 80% loss of oilseed rape yield.  
In order to protect the environment and human 
health, the efficient use of material and energy 
resources in the cultivation of oilseed rape for 
the control of weeds, non-chemical methods 
and biological products are applied 
(Marcinkevičiene et al., 2017; Velička et al., 
2016; Marcinkevičiene et al., 2015.  
Not all the time organic oilseed rape cultivation 
can easily and effectively applied. That is the 
main reason for controlling the weeds mainly 
by the chemical method. The application of 
herbicides in oilseed rape is one of the most 
important and responsible points during the 
vegetation (Frisen, et al, 2003; Heard, et al., 
2003; Harker, et al. 2003; Senior and Dale, 
2002; Tonev, 2000). The successful weed 
control in oilseed rape depends on the herbicide 
application time, i.e. from the optimal stages of 
the weeds and the crop. The soil or early-
vegetation herbicide application is more 
effective in comparison to the spring treatment 
(Freeman and Lutman, 2004; Franek, 1994).  
The choice of herbicide depends on that if that 
grown oilseed rape hybrid is selected to be 
grown by the conventional or Clearfield® 
technology. In dependence of the existing weed 
flora at the time of herbicide application a great 
number of herbicides for weed management in 
the conventional oilseed rape production 
technology are evaluated. Such herbicides are 
propisochlor, trifluralin, haloxyfop-p-methyl; 
metazachlor; bifenox; clomazone, 



593

 
napropamide,  dimethachlor;  alachlor; 
isoxaben; halauxifen-methyl, picloram; 
propyzamide, aminopyralid; clopyralid; 
ethametsulfuron-methyl; clethodim and 
propaquizafop (Bardsley et al., 2018; Lourdet 
and Rougerie, 2016; Koleva-Valkova et al., 
2016; Zotz et al., 2016; Koprivlenski et al., 
2015; Dimitrova et al., 2014b; Dimitrova et al., 
2014c; Werner, 2014; Duroueix et al., 2013; 
Lourdet, 2013; Drobny and Schlang, 2012; 
Stormonth et al., 2012; Bijanzadeh et al., 2010; 
Majchrzak and Jarosz, 2010; Majchrzak et al., 
2008; Konstantinovic´, 2007; Franek and Rola, 
2002a; Franek and Rola, 2002b; Franek and 
Rola, 2001).   
At the conventional oilseed rape hybrids some 
of the registered selective herbicides cannot 
ensure effective control of the cruciferous 
weeds like Sinapis arvensis, Raphanus 
raphanistrum and Descurainia sophia. An 
alternative for solving this problem is the 
Clearfield® technology at oilseed rape 
(Pfenning et al., 2012). In this cropping system, 

the oilseed rape hybrids are IMI-tolerant 
(Imidazolinone-tolerant).  
During the growing season, for the CL oilseed 
rape hybrids, Cleranda SC (375 g/l metazachlor 
+ 17.5 g/l imazamox) in rate of 1.50 – 2.00 l/ha 
+ Dash (adjuvant) is successfully applied 
(Schönhammer et al., 2010; Ádámszki et al., 
2010).  
The application of imazamox-containing 
herbicides also provides very good control of 
the blue wrist in rapeseed. Yanev et al. (2020) 
found that Pulsar® Plus - 2.00 l / ha (BBCH 51) 
showed good efficacy against Ph. ramosa when 
applied at Clearfield oilseed rape. 
The aim of current research is to study the 
weed association dynamics in oilseed rape 
fields under the agro-ecological conditions of 
the Republic of Bulgaria. 
 
MATERIALS AND METHODS  
 
The study was performed during the period of 
2010-2019 in 12 municipalities and lands of 17 
settlements in Republic of Bulgaria. 

 
Table 1.  Description of the examined area with winter oilseed rape in the period of 2010 – 2019 

Year/ Municipalities Settlements Oilseed rape hybrid Examined 
area, da 

Total area, 
da 

2010/Ivanovo Village of Shtraklevo LG Architect 320 1640 
2010/Ivanovo Village of Shtraklevo Ambassador 320 1360 
2011/Sliven Village of Kovachite Imminent CL 200 650 
2012/Yambol Village of Malomir Imminent CL 100 1050 
2012/Nova Zagora Village of Omarche Visbi, Kodiak 500 2500 
2013/Nova Zagora Village of Omarche РТ 200 СL, Sunset СL 500 2500 
2013/Bolyarovo Village of Stephan Karadzhovo Vectra 100 460 
2014/Bolyqrovo Village of Gorska polyana Imminent CL 100 1050 
2014/Plovdiv Trial field of Agr. University РТ 279 CL 60 200 
2014/Rodopi Village of Krumovo Imminent CL 200 600 
2015/Silistra Village of Ivanski PT 228CL 90 310 
2015/Silistra Village of Neophit  Rilski PX 100 CL 130 1000 
2015/Silistra Village of Vaglen PT 200CL 130 700 
2015/Silistra Village of Smolnitsa PX 100 CL 160 520 
2016/ Plovdiv Village of Krumovo PT 200CL 200 2000 
2016/Stara Zagora Village of Pastren DK Impression CL 350 1000 
2017/Plovdiv Trial field of Agr. University PX 111CL 50 50 
2017/Svishtov Village of Bulgarsko slivovo PX 100 CL 100 150 
2017/Ihtiman Village of Chernyovo Imminent CL 200 650 
2018/Pazardzhik Village of Simitovo Imminent CL 150 900 
2018/Ivanovo Village of Krasen Ambassador 140 1500 
2019/Plovdiv Village of Krumovo PT 200 CL 200 2000 
2019/Plovdiv Trial field of Agr. University РТ 225 10 30 

12 total 17 total  4 310 da 
18.88% 

22 820 da/ 
100% 
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The criteria for choosing the pigeonholed areas 
were to be typical for the oilseed rape 
production and with optimal soil-climatic 
conditions. The weed infestation monitoring of 
the fields on which conventional oilseed rape 
hybrids are grown is in period of 10 years and  
the weed infestation monitoring of the areas 
with Clearfield® oilseed rapes is in period of 10 
years also. 
Weed mapping was performed according to 
“Methodology for reporting and recording the 
weeds in major field crops” (Dimitrova et al., 
2004).  
The efficacy of herbicide products with active 
substances imazamox + metazachlor and 
clopyralid + aminopyralid + picloram was 
recorded by the visual score scale of EWRS. 
The data on table 1 shows that the weed 
infestation research in fields with winter 
oilseed rape is conducted on an area of 22 820 
da. The mapping and identification of the wed 
species covers an area of 4 310 da, which is 
1.88% of the total area.  
 
RESULTS AND DISCUSSIONS 
 
The weed species composition in the areas of 
the studied regions is very diverse (Table 2). 
Tatal of 22 weed species from 6 biological 

groups have been identified. The ephemerals 
are presented by three species: ivyleaf 
speedwell - Veronica hederifolia L., common 
henbit – Lamium amplexicaule L. and common 
fumitory – Fumaria officinalis L. 
From the early spring weeds, widely distributed 
species in South Bulgaria were: wild oat – 
Avena fatua L., meadow fescue - Festuca 
pratensis L. and cleavers - Galium aparine L. 
Eight species presenting the weeds from the 
winter-spring group were reported (7 broadleaf 
and 1 grass): ryegrass - Lolium rigidum Gaud., 
wild radish - Raphanus raphanistrum L. and 
wild mustard - Sinapis arvensis L. These three 
weeds were found to in low density. This was 
probably due to the fact that the applied 
herbicide products for weed control had high 
efficacy when applied in nonconventional 
winter oilseed rape hybrids. 
The most distributed weeds from the late-
spring group were fat-hen - Chenopodium 
album L.) and common purslane - Portulaca 
oleracea L.  
In separate regions from South Bulgaria wild 
hemp - Cannabis ruderalis Janisch. and 
cornflower - Centaurea cyanus L.  
In the winter oilseed rape fields in Bulgaria the 
only presenter of the perennial weeds was 
creeping thistle - Cirsium arvense (L.) Scop.  

 
Table 2. Weed species of the infestation of winter oilseed rape fields in areas not treated  

with herbicides for the period 2010 - 2019 

 GRASS WEEDS BROADLEAF WEEDS 
ANNUAL   
Ephemerals  Ivyleaf speedwell - Veronica hederifolia L. 
  Common henbit – Lamium amplexicaule L. 
  Common fumitory – Fumaria officinalis L. 
Winter-spring Annual ryegrass - Lolium rigidum Gaud. Corn chamomile - Anthemis arvensis  L. 
  Corn-cockle - Agrostema githago L. 
  Wild radish - Raphanus raphanistrum L. 
  Shepherd's purse - Capsella bursa-pastoris (L.) Med. 
  Cornflower – Centaurea cyanus L. 
  Common poppy - Papaver rhoeas L. 
  Oriental knight's-spur – Consolida orientalis L. 
Early-spring Wild oat  – Avena fatua L. Muskweed - Myagrum perfoliatum L. 
 Fescue - Festuca pratensis L. Hairy vetch - Vicia hirsuta (L.) S.F. Gray 
    Wild mustard - Sinapis arvensis L. 
  Cleavers - Galium aparine L. 
Late-spring 

 
Fat-hen – Chenopodium album L. 

 
 

Common purslane – Portulaca oleracea L. 
PERENNIAL   
Root-sprouted  Creeping thistle – Cirsium arvense (L.) Scop. 
PARASITIC   Branched broomrape – Phelipanche ramosа (L.) Pomel 
  Mutel's Broomrape – Phelipanche mutelli (Schultz) Pomel 
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Data from the ten-year mapping of the root 
parasites Phelipanche ramosa (L.) Pomel. and 
Phelipanche mutelli (Schultz) Pomel do not 
lead to the establishment of an exact algorithm 
for their distribution. Exceptions are seen from 
the observations in the region of Stara Zagora 
and Plovdiv, where due to impaired rotation of 
oilseed rape and its cultivation over a period of 
2-3 years, as well as after precrop vegetable 
crops such as tomatoes, cabbage and others, 
infestation pressure of species from genus 
Phelipanche is observed and increased. 
The analysis of the obtained data for the weed 
flora before treatment in the areas with oilseed 
rape grown by the Clearfield technology 
showed the following. On average for the 
period of the study period, the following 
species of weeds are reported in high-density: 

the winter-spring weeds are the corn 
chamomile, common poppy, oriental knight's-
spur and ryegrass.  
From the group of ephemerals only the ivy-
leaved speedwell. From early-spring weeds in 
higher density wild oat and cleavers are found, 
and from late-spring weeds in some parts of the 
country the density of fat-hen was high. The 
root parasite broomrape is also found to be in 
high density in some areas of South Bulgaria, 
and especially in regions of Stara Zagora, 
Yambol, Plovdiv and Pazardzhik. Excellent 
efficacy of the herbicide products applied in the 
oilseed rape grown by the Clearfield 
technology is observed. The controlled weeds 
in this technology are corn chamomile, 
common poppy, oriental knight's-spur, cleavers 
and fat-hen (Figure 1). 

  

 
Figure 1. Efficacy of imazamox + metazachlor average for the research period 

 
In a trial conducted by Yanev (2020) the 
highest herbicide efficacy against Anthemis 
arvensis L., Papaver rhoeas L., Galium 
aparine L., Capsella bursa-pastoris (L.) 
Medik, Lolium temulentum L., Avena fatua L. 
and the Triticum aestivum L. volunteer after the 
application of    Cleranda SC + Dash in rates of 
2.00 + 1.00 l/ha, Cleranda SC + Dash in rates 
of 1.40+1.00 l/ha, as well as Cleravis + Dash in 
rates of 2.00+1.00 l/ha was found. 
It is worth noting that for obtaining high 
herbicide efficacy against corn chamomile, the 
herbicide application should be performed 
before 2nd – 4th leaf stage of the weed. After the 
growing stage rosette, the efficacy of the 
herbicides is severely decreased. Ivyleaf 
speedwell is relatively more resistant to the 

application of herbicides with active substance 
imazamox + metazachlor when compared to 
the above mentioned weeds, but it forms low 
aboveground biomass and cannot concur the 
oilseed rape at a higher extend. The grass 
weeds wild oat and ryegrass are relatively 
difficult to control with imazamox + 
metazachlor treatments. For obtaining 
satisfactory herbicidal effect it is necessary to 
apply the herbicides before tillering stage of the 
grass weeds. At the time when these grass 
weeds are in high density on the field several 
graminicide herbicides can be applied - 
cycloxidim, fluazifop-P-butyl, quizalofop-P-
ethyl, etc. Very often in the practice these 
herbicides are used for control of winter wheat 
volunteers, grown as a predecessor before 
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oilseed rape. Against the parasite broomrape, at 
the Clearfield technology is relied entirely on 
the mode of action of the herbicide containing 
imazamox + metazachlor. According to Mitkov 
et al. (2017) the effect is high enough and the 
herbicide applied in the spring controls an 
average of 90% of the parasite (Yanev et al., 
2020).  Many scientific studies have shown that 
the broomrape that remains in the field after 
treatment with imazamox - containing products 
forms sterile seeds, which also has economic 
significance. 
Herbicide efficacy of the most often used 
herbicide product for broadleaf weed control 
containing is presented on Figure 2. The 
presented herbicide has no efficacy against the 

grass weeds. As well as for the Clearfield 
technology, here the herbicides that control 
grass weeds like cycloxidim, clerhodim, 
fluazifop-P-butyl, quizalofop-P-ethyl, etc. The 
herbicide product containing clopyralid + 
aminopyralid + picloram shows excellent 
mixing abilities with the grass herbicides 
cycloxidim and fluazifop-P-butyl.  
At the conventional technology for control of 
the parasite broomrape it is relied entirely on 
the genetic resistance of some rapeseed 
hybrids. The control of the weeds at the 
conventional oilseed rape fields during the 
period of the study is conducted by soil 
herbicides with active substances napropamide, 
metazachlor, clomazone, dimethachlor, etc. 

 

Figure 2. Efficacy of clopyralid + aminopyralid + picloram average for the research period  
 
CONCLUSIONS 
  
The data analyses from the research showed 
that in the oilseed rape fields of Bulgaria a 
significant dynamics of the weed species and 
densities that form the weed associations has 
occurred. The dominating weed species are 
wild mustard (Sinapis arvensis L.), wild radish 
(Raphanus raphanistrum L.) and on separate 
fields the wild hemp (Cannabis ruderalis 
Janisch.), common poppy (Papaver rhoeas L.) 
in high density was prevailing. Perennial weeds 
are relatively limited. Species of genus 
Phelipanche are most common in southern 
Bulgaria. 
The implementation of alternative cropping 
technologies like Clearfield®, their constant 
improvement, as herbicide content and 
selection process showed positive effect for 

decreasing the density and range of distribution 
of these weeds in the oilseed rape fields. In 
Clearfield technology, the herbicides that 
control cereal weeds wary well are cycloxydim, 
cletodim, fluazifop-P-butyl, quizalofop-P-ethyl. 
At the conventional technology for control of 
the parasite broomrape it is relied entirely on 
the genetic resistance of the rapeseed hybrids.  
The control of the weeds at the conventional 
oilseed rape fields during the period of the 
study is conducted by soil herbicides with 
active substances napropamide, metazachlor, 
clomazone, dimethachlor. 
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