Scientific Papers. Series A. Agronomy, Vol. LXV, No. 1, 2022
ISSN 2285-5785; ISSN CD-ROM 2285-5793; ISSN Online 2285-5807; ISSN-L 2285-5785

BROADLEAF WEEDS CONTROL IN WINTER WHEAT
Todor MANILOV
Agricultural University - Plovdiv, 12 Mendeleev Blvd, 4000, Plovdiv, Bulgaria
Corresponding author email: T.manilov@yahoo.com
Abstract
During the period of 2018/2019-2019/2020, a field plot trial with the winter wheat variety Avenue was carried out. The
experiment aimed to determine the efficacy of herbicide products for broadleaf weeds control. The studied products
were Biathlon 4 D (tritosulfuron + florasulam) + Dash (adjuvant), Mustang (2.4 D ester + florasulam), and Sekator
OD (iodosulfuron + amidisulfuron). The obtained results were compared with the untreated control. The efficacy of the
herbicides against the weeds corn chamomile (Anthemis arvensis L.), common poppy (Papaver rhoeas L.), cleavers
(Galium aparine L.), wild mustard (Sinapis arvensis L.), and forking larkspur (Consolida regalis Gray) was evaluated.
High herbicide efficacy against all existing weeds was recorded. All evaluated parameters for the treated variants as
plant height at the end of the vegetation, absolute and hectoliter seed mass, as well as winter wheat grain yields, had
higher values compared to the untreated control.
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INTRODUCTION

(Ghulam et al., 2009). After combined
application of carfentrazon + mcpp,
tritosulfuron + dicamba, piraflufen +
isoproturon, and amidosulfuron + iodosulfuron,
Cirujeda et al. (2007) reported high efficacy
against G. aparine.
The application of Atlantis WG - 0.50 kg ha-1 +
1.00 l ha-1 showed the highest control against
Anthemis arvensis, Papaver rhoeas, and
Sinapis arvensis. The highest efficacy against
the weeds Lamium purpureum and Avena fatua
after the application of Abak + Mero - 0.25 kg
ha-1 + 1.00 l ha-1 was reported. The treatment
with Osprey Extra + Biopower - 0.33 kg ha-1 +
1.00 l ha-1 showed the highest efficacy against
Lolium rigidum and Galium aparine. The most
difficult-to-control weeds were the volunteer of
Clearfield® oilseed rape and Veronica
hederifolia (Yanev et al., 2021).
The experiment aimed to study the herbicide
efficacy and selectivity of some herbicides for
broadleaf weeds control in winter wheat.

Winter wheat (Triticum aestivum L.) is main
grain crop in Bulgaria. The weeds are great
competitors of wheat for nutrients, water,
space, and light. The weeds can also cause
indirect damages because many of them are
hosts of harmful insects and diseases (Kalinova
et al., 2012). The high weed infestation can
decrease the yields by more than 70%
(Atanasova and Zarkov, 2005). In the Modern
agriculture the weed control in wither wheat is
mainly accomplished by herbicide application.
The choice of a proper herbicide, optimal time,
and rate of application are one of the most
important and responsible moments in wheat
management (Abbas et al., 2009; Mitkov, 2014;
Titiyanov et al., 2015; Mitkov et al, 2017a;
Mitkov et al., 2017b; Petrova, 2017; Mitkov et
al., 2018; Mitkov et al., 2020a; Mitkov et al.,
2020b; Titiyanov et al., 2020; Yankova et al.,
2020; Shaban et al., 2021; Yanev et al., 2021).
Most of the herbicide products control only a
specific group of weeds, and for assuring wide
spectrum of weed control it is recommended to
use herbicide combinations (Bostrom and
Fogelfors, 2002; Chaudhry et al., 2008; Mitkov
et al., 2017; Mitkov et al., 2018; Mitkov et al.,
2020). Buctril Super 60 EC at a rate of 835 ml
ha-1 and Starane-M at a rate of 875 ml ha-1 can
be applied for broadleaf weed management

MATERIALS AND METHODS
The experiment was conducted during
2018/2019 - 2019/2020 on the agricultural land
of Voyvodinovo village, district Plovdiv,
Bulgaria. The trial was performed by the
randomized block design in three replications.
The size of the harvesting plot was 20 m². The
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following
treatments
were
evaluated:
1. Untreated control; 2. Biathlon 4D - 50 g ha-1
(54 g/kg florasulam + 714 g/kg triasulfuron) +
Dash (adjuvant) - 1.00 l ha-1; 3. Mustang (300
g/l – 2.4 D + 6.25 g/l florasulam) – 800 ml ha-1,
and 4. Sekator OD (100 g/l + amidosulfuron +
25 g/l iodosulfuron + 250 g/l mefenpyr-diethyl
- antidote) - 150 ml ha-1. The herbicide
application was performed in end of the
tillering stage of the winter wheat (ВВСН 2930). For the purposes of the trial, the winter
wheat variety Avenue was grown. The
preceding crop of the winter wheat during the
two experimental years was sunflower.
The potential weed infestation of the
experimental field was presented by corn
chamomile (Anthemis arvensis L.), common
poppy (Papaver rhoeas L.), cleavers (Galium
aparine L.), wild mustard (Sinapis arvensis L.),
and field larkspur (Consolida regalis Gray).
The herbicidal efficacy was evaluated by the
10-score scale of EWRS (European Weed
Research Society). The herbicidal selectivity
was recorded by the 9-score scale of EWRS.
The following winter wheat indicators were
evaluated:
- Plant height at the end of the growing season
(cm). The measurement was performed on 10
plants of each variant in three replications;
- Winter wheat grain yield (t ha-1) - by
harvesting the entire experimental plot of all
three replicates of each variant.
- Absolute and hectoliter seed mass of 1000
seeds. The evaluation was performed in three
repetitions;
For statistical data evaluation of the Duncan's
multiple range test by using the package of
SPSS 19 software. The statistical differences
were considered significant at p<0.05.

increased and reached 90-98% on average for
the period.
On the last reporting date, the efficacy reached
excellent values - 98-100%. The results
obtained showed that the corn chamomile can
be controlled by all herbicides evaluated in the
study.
On the 14th day after the herbicide application
against common poppy, low efficacy was
reported after the application of Biathlon 4D 50 g ha-1 + Dash - 1.00 l ha-1 (Table 2).
Efficacy of 50-78% was established.
On the next reporting date, the efficiency
increases and reaches 83-88% on average for
the period.
At the last reporting date, the efficiency
reached values of 93-100% on average for the
period. The results show that common poppy
can be controlled from all herbicidal products.
On the first reporting date after the herbicide
treatment, low efficiency for the cleavers was
reported - from 53 to 85% (Table 3). At the
next reporting date, the efficiency increases and
reaches 88-93%.
On the last reporting date, the efficiency
reaches higher values - 93-100% in all variants
on average for the period. The results show that
the cleavers is more difficult-to-control than the
corn chamomile and the common poppy.
Table 4 presents the efficacy of the tested
herbicides against field larkspur. At the first
reporting date, an efficacy of 45 to 93% was
reported. As on the 14th day, the efficiency is
the lowest for Biathlon 4D + Dash (45%
average for the period). At the next reporting
date, efficiency increased and reached higher
values.
At the last reporting date, the efficiency
reached 93-98% on average for the period.
At the first reporting date after herbicide
treatment against wild mustard, an efficacy of
78 to 90% was reported (Table 5). On the next
reporting date, the efficiency increased and
reached 88-98%. At the last reporting date, the
efficiency reaches values of 100%.
The results show that field mustard is 100%
controlled by all studied herbicide products
applied for the purposes of the experiment.
In both years of the trial, no visual signs of
phytotoxicity to the crop were found for any of
the evaluated herbicidal products.

RESULTS AND DISCUSSIONS
Data regarding the efficacy of the evaluated
herbicides on the 14th, 28th, and 56th day after
treatment are presented in Tables from 1 to 6.
On the 14th day after herbicide application
against the corn chamomile, an efficacy of 50
to 80% was reported (Table 1). An efficiency
of 50% was recorded only in variant 2
(Biathlon 4D - 50 g ha-1 + Dash - 1.00 l ha-1).
At the next reporting date, the efficacy
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Table 1. Herbicidal efficacy against A. arvensis on the 14th, 28th, and 56th day, %
Treatments
1. Untreated control
2. Biathlon 4D - 50 g ha-1 + Dash - 1.00 l ha-1
3. Mustang - 800 ml ha-1
4. Sekator OD - 150 ml ha-1

14
55
75
75

2019
28
56
95 100
90 100
95 100

2020
28
56
85
95
95 100
90 100

14
45
85
85

14
50
80
80

Average
28
56
90
98
93 100
93 100

14
50
78
60

Average
28
56
93 100
88
95
83
93

14
53
85
70

Average
28
56
93 100
90
98
90
98

14
45
83
70

Average
28
93
85
88

14
78
90
85

Average
28
56
88 100
98 100
93 100

Table 2. Herbicidal efficacy against P. rhoeas on the 14th, 28th, and 56th day, %
Treatments
1. Untreated control
2. Biathlon 4D - 50 g ha-1 + Dash - 1.00 l ha-1
3. Mustang - 800 ml ha-1
4. Sekator OD - 150 ml ha-1

14
55
80
65

2019
28
56
90 100
85
95
85
95

2020
28
56
95 100
90
95
80
90

14
45
75
55

Table 3. Herbicidal efficacy against G. aparine on the 14th, 28th, and 56th day, %
Treatments
1. Untreated control
2. Biathlon 4D - 50 g ha-1 + Dash - 1.00 l ha-1
3. Mustang - 800 ml ha-1
4. Sekator OD - 150 ml ha-1

14
55
55
70

2019
28
56
90
95
85 100
80
90

2020
28
56
95 100
95 100
95 100

14
50
90
75

Table 4. Herbicidal efficacy against C. regalis on the 14th, 28th, and 56th day, %
Treatments
1. Untreated control
2. Biathlon 4D - 50 g ha-1 + Dash - 1.00 l ha-1
3. Mustang - 800 ml ha-1
4. Sekator OD - 150 ml ha-1

14
50
85
90

2019
28
56
85
95
95 100
95 100

2020
28
95
85
90

14
40
85
75

56
95
90
95

56
98
93
95

Table 5. Herbicidal efficacy against S. arvensis on the 14th, 28th, and 56th day, %
Treatments
1. Untreated control
2. Biathlon 4D - 50 g ha-1 + Dash - 1.00 l ha-1
3. Mustang - 800 ml ha-1
4. Sekator OD - 150 ml ha-1

14
80
95
90

In Table 6 are shown the results for the height
of the winter wheat plants at the end of the
growing season. The lowest were the plants
from the untreated control - 73.43 cm on

2019
28
56
90 100
100 100
95 100

2020
28
56
85 100
95 100
90 100

14
75
85
80

average for the study period. On average for the
period, all variants in which herbicide treatment
was carried out were higher - from 87.32 to
88.03 cm.

Table 6. Plant height at the end of the vegetation, cm
Treatments
1. Untreated control
2. Biathlon 4D - 50 g ha-1 + Dash - 1.00 l ha-1
3. Mustang - 800 ml ha-1
4. Sekator OD - 150 ml ha-1

2019
76.35 b
88.71 a
88.90 a
88.58 a

2020
70.50 c
86.36 b
87.15 a
86.98 ab

Average
73.43
87.54
88.03
87.78

Values with different letters are with proved differences according to Duncan's multiple range test (p < 0.05).

The highest yield was reported in variants 2
(Biathlon 4D - 50 g ha-1 + Dash - 1.00 l ha-1)
and 4 (Mustang - 800 ml ha-1) 8.53 and 8.35 t
ha-1 respectively average for the trial period.
After the treatment, Secator OD - 150 ml ha-1

the yields were also high - 8.12 on average for
the period.
The yield from the control treatment was the
lowest for the experimental conditions - 5.75 t
ha-1 (Table 7).
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Table 7. Winter wheat grain yield, t ha-1
Treatments
1. Untreated control
2. Biathlon 4D - 50 g ha-1 + Dash - 1.00 l ha-1
3. Mustang - 800 ml ha-1
4. Sekator OD - 150 ml ha-1

2019
5.17 c
8.15 a
8.24 a
7.70 b

2020
6.33 c
8.91 a
8.45 a
8.09 b

Average
5.75
8.53
8.35
7.89

Values with different letters are with proved differences according to Duncan's multiple range test (p < 0.05).

Absolute seed mass is a very important quality
indicator (Mehmood et al., 2014). The results for
this indicator are presented in Table 8. The
lowest values for the absolute seed mass were
found to be for the untreated control - 41.95 g on
average for the period. All treated variants had

higher results with a proven difference compared
to the untreated control. The lowest absolute
seed mass among the herbicide-treated variants
was variant 4 (Secator OD - 150 ml ha-1) 46.09 g on average for the experimental period.

Table 8. Absolute seed mass, g
Treatments
1. Untreated control
2. Biathlon 4D - 50 g ha-1 + Dash - 1.00 l ha-1
3. Mustang - 800 ml ha-1
4. Sekator OD - 150 ml ha-1

2019
42.28 c
46.36 a
46.75 a
45.89 b

2020
41.61 c
47.18 a
47.06 a
46.29 b

Average
41.95
46.77
46.91
46.09

2020
72.30 b
77.20 a
77.40 a
77.50 a

Average
72.05
77.35
77.25
77.40

Values with different letters are with proved differences according to Duncan’s multiple rage test (p < 0.05).

Table 9. Hectoliter seed mass, g
Treatments
1. Untreated control
2. Biathlon 4D - 50 g ha-1 + Dash - 1.00 l ha-1
3. Mustang - 800 ml ha-1
4. Sekator OD - 150 ml ha-1

2019
71.80 b
77.50 a
77.10 a
77.30 a

Values with different letters are with proved differences according to Duncan's multiple range test (p < 0.05).

The hectoliter mass of seeds is determined by
the size of the grains, the presence of
impurities, etc (Tonev et al., 2018). The lowest
hectoliter seed mass for the untreated control
was found - 72.05 kg (Table 9). The indicator
for the other treatments varied from 77.25 77.40 on average for the period.

All studied parameters, such as plant height at
the end of the growing season, absolute and
hectoliter seed mass, as well as yields, were
higher in all treated variants compared to
untreated control.

CONCLUSIONS

This experiment was carried out with the
support of Project 17-12 at The Centre of
Research, Technology Transfer and Protection
of Intellectual Property Rights at the
Agricultural University of Plovdiv, Bulgaria.

ACKNOWLEDGEMENTS

The experimental field was infested with 6
broadleaf weed species, typical for the winter
wheat fields corn chamomile (Anthemis
arvensis L.), common poppy (Papaver rhoeas
L.), cleavers (Galium aparine L.), wild mustard
(Sinapis arvensis L.), and field larkspur
(Consolida regalis Gray).
In the treated variants, high herbicidal efficacy
was found against A. arvensis, P. rhoeas,
G. aparine, S. arvensis, and C. regalis.
No visual signs of phytotoxicity to the crop
were found for any of the herbicides tested.

REFERENCES
Abbas, G., Ali, M., Abbas, Z., Aslam, M., & Akram, M.
(2009). Weed density and grain yield of wheat as
affected by spatial arrangements and weeding
techniques under rain fed conditions of Pakistan.
Journal of Agricultural Science, 46(4), 354–359.
Atanasova, D., Zarkov, D. (2002). Study of some
herbicides for control of resistant broadleaf weeds in

413

winter fodder barley. Jubilee Scientific Session 2002,
Sadovo, 3, 96–99.
Bostrom, U., Fogelfors, H. (2002). Response of weeds
and crop yield to herbicide decision support
guidelines. Journal Weed Science, 50(2), 186–195.
Chaudhry, S., Hussain, M., Anjum, M., Iqbal, J. (2008).
Efficacy and economics of mixing of narrow and
broad leaved herbicides for weed control in wheat.
Journal Agricultural Research, 46(4), 355–360.
Cirujeda, A., Taberner, A., Bellvert, J., Recasens, J.
(2007). Herbicide field trials on Galium aparine and
G. tricornutum in winter cereal. La malherbología en
los nuevos sistemas de producción agraria. XI
Congreso SEMh, Universidad de Castilla-La
Mancha, Albacete, Spain, 7-9 de Noviembre 2007
Madrid: Sociedad Española de Malherbología
(Spanish Weed Science Society), 223–227.
Ghulam, A., Ali, A., Abbas, Z., Aslam, M., Akram, M.
(2009). Impact of different herbicides on broadleaf
weeds and yield of wheat. Pakistan Journal of Weed
Science Research 15 (1) Peshawar: Weed Science
Society of Pakistan, Department of Weed Science, 110
Kalinova, Sht., Zhalnov, I. & Dochev, G. (2012).
Overview of indirect weed harm as hosts of diseases
and pests on crop plants. Scientific Works of the
Agricultural University of Plovdiv, LVI, 291-294.
Mehmood, Z., Ashiq, M., Noorka, I., Ali, A., Tabasum,
S. & Iqbal, M. (2014). Chemical Control of Monocot
Weeds in Wheat (Triticum aestivum L.). American
Journal of Plant Sciences, 5(9), 1272.
Mitkov, A. (2014). Biological efficacy of some leaf
herbicides against economically important weeds in
field experiments of wheat. Scientific Works of the
Agricultural University of Plovdiv, 58, 105–114.
Mitkov, A., Delibaltova, V., Chavdarov, P., Uhr, Z.,
Yanev, M., Neshev, N. (2020a). Effects of different
herbicides on weed density and productivity of winter
wheat (Triticum aestivum L.). Agricultural Sciences,
12(27), 73–80. DOI: 10.22620/agrisci.2020.27.011
Mitkov, A., Neshev, N., Yanev, M., & Tonev, T. (2018).
Control of broadleaf weeds in winter wheat (Triticum
aestivum L.). Proceedings of the 53rd Croatian & 13th
International Symposium on Agriculture. February
18 - 23, 2018, Vodice, Croatia, 328–332.
Mitkov, A., Neshev, N., Yanev., M., Tonev, T. (2017a).
Efficacy and selectivity of herbicides for broadleaf
weeds control at winter wheat (Triticum aestivum L.).

Proceedings, 52nd Croatian & 12th International
Symposium on Agriculture, Dubrovnik, Croatia, 12th
– 17th February, 371–375.
Mitkov, A., Yanev, M., Neshev, N., Tonev, T. (2017b).
Opportunities for Single and Combine Application of
Herbicides at Winter Wheat. Scientific Papers. Series
A. Agronomy, LX. 314–319.
Mitkov, A., Yanev, M., Neshev, N., & Tonev, T.
(2020b). Evaluation of Herbicides for Control of
Mixed Weed Infestation in Winter Wheat (Triticum
aestivum L.). Journal of Environmental Protection
and Ecology, 21(5), 1683–1690.
Petrova, Z., 2017. Effect of the herbicide treatment dose
on the weed infestation in common winter wheat.
Agricultural Science and Technology, 9(4), 306–310.
Shaban, B., Neshev, N., Uzunova, K., Yanev, M.,
Mitkov A. (2021). Comparative evaluation of
increased rates of Sekator OD on the efficacy and
growth traits in winter wheat. Scientific Papers.
Series A. Agronomy, LXIV(2), 303–308.
Titiyanov, M., Mitkov, A., Yanev, M., Rankova Z.
(2015). Ergon WG - A New opportunity for an
efficient chemical control of bl weeds in wheat.
Agricultural Sciences, 7(18), 89–94.
Titiyanov, M., Tonev, T., Rankova, Z., Moskova, C.,
Neshev, N., Mitkov, A., Yanev, M., Velinova, E.,
(2020). Effective solutions for control of Convolvulus
arvensis L. in winter wheat (Triticum aestivum L.).
Scientific papers, Series A. Agronomy, LXIII(1), 562566.
Tonev, T., Tityanov, M., Mitkov, A., Yanev, M.,
Neshev, N. (2018). A Guidebook for Exercises on
General Agriculture and Herbology. Publisher:
“Biblioteka Zemedelsko Obrazovanie”. 71–72. (A
guidebook in English).
Yanev, M., Mitkov, A., Nesheva M. (2021). Control of
mixed weed infestation in winter wheat. Scientific
Papers. Series A. Agronomy, LXIV(2), 350–357.
Yanev, M., Neshev, N., Mitkov, A., & Nesheva, M.
(2021). Control of mixed weed infestation in winter
wheat. Scientific Papers. Series A. Agronomy,
LXIV(2), 350–357.
Yankova, B., Mitkov, A., Neshev, N., Yanev, M., &
Tonev, T. (2020). Еfficacy of herbicides for control
of broadleaf weeds in winter wheat (Triticum
aestivum L.). Scientific Works of the Agricultural
University of Plovdiv, LХII(1), 131–138.

414

