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Effect of the date of application of a set of herbicides in common winter wheat crops on weed 
infestation 

Z. Petrova*, G. Sabev

1Department of Agrotechnology, Dobrudzha Agricultural Institute, 9520 General Toshevo, Bulgaria

Abstract. The aim of this investigation was to determine the effect of the date of introduction of herbicides on the infestation with weeds. The experiments were 
carried out during 2012 – 2013 at Dobrudzha Agricultural Institute (DAI). The following herbicides were used: Derby super VG (33 g/ha), Palace 75WG + oil 
(250 + 1000 g/ml/ha), Granstar 75DF (15 g/ha), Lintur 70VG (150 g/ha), Husar Max OD (1000 ml/ha), Secator OD (100 ml/ha), Mustang 306, 25 CK (800 ml/ha) 
from the group of sulphonylureas with various modes of activity. The preparations were introduced at three phenophases of winter common wheat cultivar 
Aglika (29, 32 and 37 according to the scale of Zadoks). The herbicide effect was determined by a quantitative weight method and evaluated by the EWRS 
scale. The results from the obtained data showed that Derby super VG, Luntur 70VG, Secator OD and Mustang 306, 25 CK had the highest effect when 
introduced at phenophases 29 of wheat growth (the efficiency varied from 95 % to 100 %). With the later dates of herbicide application and the later growth 
stages of weeds, a tendency towards lower efficiency was observed.

Keywords: wheat, herbicides, weeds, efficiency, dates of application

Abbreviations: DAI – Dobrudzha Agricultural Institute, EWRS – European Weed Research Association
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Introduction g/ha) + tifensulfuron-methyl/ tribenuron-methyl (15 g/ha) after 
planting and prior to emergence causes fading of the lamina, 
necrosis and deformation in a number of broad-leaf weeds (Soltani The problem with weeds is based on their rich variety of species 
et al., 2009).and their high biological and ecological plasticity. The most 

The late dates of treatment with herbicides (at stage 41 widespread in wheat crops are the winter-spring weeds: Matricaria 
according to Zadоks) of the barley crops lead to lower yields and species, field chamomile (Anthemis arvensis L.), Royal knight's spur 
occurrence of phytotoxicity symptoms. After treatment with (Consolida regalis Gray), field poppy (Papaver rhoeas L.), 

nd thdicamba-based products at phenophase 2 - 4  leaf of barley, stem cornflower (Centaurea cyanus L.), etc., the early spring species: wild 
height decreased with 12%, at phenophase tillering – with 19% mustard (Sinapis arvensis L.), cleavers (Galium tricorne Stok), black 
(Heering and Peeper, 1989). The active substance dicamba in the bindweed (Polygonum convolvulus L.), etc. and the ephemerals ivy-
composition of the herbicide Lintur 70 VG decreased the yield from leaved speedwell (Veronica hederifolia L.), shepherd's purse 
barley by 5% on average, and after late treatment – by 32% on (Capsella bursa – pastoris L.), etc. There is mass propagation of the 
average (Atanassova, 2005). Its application at phenophase visible rhizomatous species creeping thistle (Cirsium arvense L.) Scop, 
first node reduced the number of grains in the spike of barley with up field bindweed (Convolvulus arvensis L.) and narrow-leaf 
to 20 – 21%. Starene 250 ЕК (500ml/ha), Derby super 175 СК (50 pepperwort (Cardaria draba L.) Desv. (Kolev, 1963; Fetvadgieva 
ml/ha), Secator VG (300 g/ha) and Stretch 60VP (10g/ha) did not and Dechkov, 1981).
significantly affect the number of grains per spike. After application at Preparations based on 2.4-D, which are applied at a late stage 
stage end of tillering, plant height did not change significantly. At of wheat development, do not have negative effect on yield (Zuza, 
phenophase visible second node, a shorter stem was observed, 1998). After treatment with 2.4-D at stage emergence of flag leaf (37 
especially in cultivar Veslets (Atanassova, 2004). The preparations according to Zadoks) decrease in the yield from barley and the 
Secator VG and Stretch 60VP did not have negative effect on yield length of its spike is observed (Turk and Tawaha, 2002). The 
neither at phenophase end of tillering nor when applied at the later application of phenoxy herbicides at phenophases tillering – full 
phenophases beginning of booting and visible second node of maturity reduces plant height and yield (Martin et al., 1990). 
cultivars Obsor and Emon.Depending on the type of herbicide and the date of wheat treatment, 

In practice many farmers make treatments in advance the reduction of stem height may be up to 15 % (Tonev, 1990). The 
phenophases of wheat development: first-third node, emergence of application of 2.4-D amine salt; bromoxynil + МСРА; dichlorprop + 
flag leaf and even heading. The late application of the preparations 2.4-D; dicamba + МСРА+ mecoprop at the phenophases from 
reduces the efficiency of the herbicides and the occurrence of beginning of tillering to tillering (22 – 25 according to Zadоks) in 
phytotoxicity symptoms in the crop. Weeds are more resistant to the cultivars Pioneer 2540, Pioneer 25W60 and Maxin burns the lamina 

th used herbicides. Decrease of yield and of the technological and causes occurrence of deformations on the weeds on the 7  and 
th properties of grain is observed.14  days from the treatment (Sikkema et al., 2007).The application 

The aim of this investigation was to find out the effect of the date of the herbicide mixture of glyphosate (1800 g/ha) + dicamba (200 
of application of a number of herbicides on the infestation with weeds g/ha), glyphosate (1800 g/ha) + 2.4-D amine salt, glyphosate (1800 
in common winter wheat. 

* e-mail: zornica.81@abv.bg
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according to the 9-degree scale of European Weed Research Material and methods
Association (EWRS) for reading of the herbicide activity and 
selectivity, 1 corresponding to 100% efficiency of the preparation, The investigations were carried out in 2012 – 2014 at 
without symptoms of phytotoxicity on the cultural plants; and  9 Dobrudzha Agricultural Institute (DAI), General Toshevo. The fired 
corresponding to 29.9% – 0% effect of the preparation and complete trial was designed according to the block method in four replications, 

2 perishing of the plants. the size of the trial area being 15 m . Two check variants were 
Cultivar Aglika is a white-spiked awnless medium-high wheat involved: К  – weed-free variant manually cleaned till phenophase 1

with red medium-large grain. It has medium-high stem resistant to heading of wheat, and К  – check variant infested with weeds till the 2
lodging (85 – 95 cm). It is a medium-early variety, with high tillering end of the crop's vegetation period. The following herbicides were 
capacity and excellent frost and winter resistance. This is a high-used: Derby super VG (florasulam + aminopyrali-potassium) – 33 
quality cultivar belonging to the group of strong wheats of excellent g/ha, Palace 75WG + oil (pyroxulam) – 250 + 1000 g/ml/ha, Granstar 
baking and flour-milling properties. It gives very good results at 75DF  (tribenuron) – 15 g/ha, Lintur 70VG (triasulfuron + dicamba) – 2sowing norm of 500 – 550 germinating seeds/m .150g/ha, Husar Max OD (mesosulfuron + iodosulfuron) – 1000 

ml/ha, Secator OD (amidosulfuron + iodosulfuron) – 100 ml/ha, 
Mustang 306.25 СК (florasulam + 2.4-D ester) – 800ml/ha. The 

Results and discussionpreparations were applied at three phenophases of the common 
winter wheat cultivar Aglika – “end of tillering”, “first-third node” and 

The humid and warm spring of harvest year 2013 favored the “emergence of flag leaf” – “phenophase 29. 32 and 37” according to 
higher weed density established in comparison to 2012 (Table 1). Zadoks et al. (1974). 
During the period of investigation, the following annual broad-leaf The period from October to March of harvest year 2011 – 2012 
weeds were predominant: ivy-leaved speedwell, wild mustard, was characterized by lower mean monthly temperatures in 
cleavers, German chamomile, field chamomile, Royal knight's spur. comparison to 2012 – 2013. The relative air humidity varied within 
Less common were the perennial broad-leaf weeds creeping thistle minimal limits during the period of investigation and did not differ 
and field bindweed. significantly from the long-term values. The highest monthly sum of 

After using herbicides Derby super VG, Lintur 70VG, Secator precipitation during 2012 – 2013 was read in May of 2012: 118.9 mm, 
OD and Mustang 306,25CK at phenophase 29 of wheat, weed and during 2012 – 2013 – in December of 2012: 118.5 mm. The 
species were not found due to the high efficiency of these meteorological conditions during both years can be considered 
preparations. Granstar 75DF, Palace 75WG and Husar Max OD favorable for the normal development of wheat and weeds. 
demonstrated lower herbicidal effect, judging by the presence of Before planting of wheat, artificial background of weed 
some undestroyed weed plants. infestation was created using the most widespread weeds in the 

2The accumulated amount of dry matter (g/m ) from the weed region of DAI: the annual broad-leaf weeds ivy-leaved speedwell 
species showed the degree of efficiency of the preparations. At this (Veronica hederifolia L.), wild mustard (Sinapis arvensis L.), 
phenophase the weeds were most susceptible to the applied cleavers (Galium tricorne Stok), the German chamomile (Matricaria 
herbicides and the crop was most resistant. The weight of the weeds inodora L.), field chamomile (Anthemis arvensis L.), Royal knight's 
after treatment with Granstar 75 DF demonstrated partial effect spur (Consolida regalis Gray); and the perennial broad-leaf weeds 
against cleavers, creeping thiste and field bindweed in both harvest creeping thistle (Cirsium arvense L.) Scop and field bindweed 
years. After using Palace 75WG and Husar Max OD (herbicides with (Convolvulus arvensis L.). Weed density was measured 
mixed action), reduced herbicidal effect against cleavers and quantitatively per unit area by species using ¼  frame in four 
German chamomile was determined during the two years. Newly replications prior to introduction of herbicides.
emerged field bindweed plants were detected.The herbicide efficiency was estimated 25 – 30 days after the 

2The density of the annual weeds (plants/m ) in 2013 was higher use of the preparations according to species, by amount and weight, 
in contrast to the density in 2012 (Table 2). It was comparatively low using ¼ frame in four replications, measuring the weight of the 
in the perennial broad-leaf weeds. Weeding with ivy-leaved weeds in fresh and dry condition. The effect was evaluated 

Table 1. Weed infestation in a crop of wheat cultivar Aglika before and after application of herbicides at phenophase 29
during 2012-2013

2I – density of weeds before application of herbicides (plants/m ); II – density of weeds after application of herbicides 
2 2(plants/m ); g/m  – dry mattter weight of weeds.

Variants
I III II2g/m 2g/m

2012 2013

Derby super VG  33 g/ha

Palace 75WG+ oil 250+1000 g/ml/ha

Granstar 75DF 15 g/ha

Lintur 70VG 150 g/da

Husar Max OD 1000 ml/ha

Secator OD 100 ml/ha

Mustang 306,25 СК  800 ml/ha

Check-weeded

89

178

104

193

95

228

217

280

0

80

90

0

42

0

0

429

0

25.6

22.7

0

11.0

0

0

175.2

325

438

380

383

286

354

340

472

0

4

24

0

6

0

0

282

0

1.7

15,4

0

5.5

0

0

144.9
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speedwell was not detected because its vegetation stopped during mustard) were most resistant to the applied herbicides while wheat 
this period. was the most susceptible. The accumulated amount of dry matter 

2When applying herbicides at phenophase 32 of wheat, partial (g/m ) after the application of herbicides reflected their efficiency. In 
effect on some weeds was observed. The identified species were in 2012, after using Derby super VG, insignificant decrease of its effect 
an advanced stage of development. After treatment at this was found against royal knight's spur and in 2013 against cleavers 
phenophase the weeds were more resistant to the applied and creeping thistle.
herbicides while the crop was more susceptible. Granstar 75 DF showed partial effect against cleavers, royal 

Herbicides Derby super VG, Secator OD and Mustang knit's spur and creeping thistle in 2012. Newly emerged field 
306.25CK maintained their efficiency for years. After application of bindweed plants were found. In 2013 the herbicides had incomplete 
Granstar 75DF, higher weight of the following weeds was effect on cleavers, German chamomile, field chamomile and the 
determined in both years: cleavers, field chamomile and creeping perennial weeds. After using Lintur 70 VG in 2012, partial effect 
thistle. After application of Lintur 70VG in 2012, lower efficiency of against royal knight's spur and field bindweed was determined, and 
this herbicide against royal knight's spur was determined, while in in 2013 this herbicide was highly efficient against the weeds. In 2012 
2013 it demonstrated 100% efficiency against all investigated Secator OD demonstrated 100% herbicide activity against all 
weeds. Palace 75WG and Husar Max OD had partial effect on investigated weeds, and in 2013 it had partial effect on cleavers, 
cleavers and field bindweed in harvest year 2012, and in 2013 – on German chamomile and the perennial species. After the application 
German chamomile and field chamomile. of Mustang 306.25CК, 100% efficiency was found against the 

2The density of weeds (plants/m ) before application of the investigated weeds during 2012 – 2013. Palace 75 WG 
preparations was uneven by years and groups of weeds (Table 3). demonstrated incomplete effect against cleavers, German 
The broad-leaf weeds were predominant. Lower herbicide efficiency chamomile and creeping thistle during the two investigated years. It 
was observed with the higher phenophase of the crop's was found that Husar Max OD was 100% efficient against the 
development and the growth of weeds. After treatment at investigated weeds in 2012, and in 2013 it had partial affect on 
phenophase 37, the weed species (with the exception of wild German chamomile and creeping thistle.

Table 2. Weed infestation in a crop of wheat cultivar Aglika before and after application of herbicides at phenophase 32
during 2012-2013

2I – density of weeds before application of herbicides (plants/m ); II – density of weeds after application of herbicides 
2 2 (plants/m ); g/m – dry mattter weight of weeds.

Variants
I III II2g/m 2g/m

2012 2013

Derby super VG  33 g/ha

Palace 75WG+ oil 250+1000 g/ml/ha

Granstar 75DF 15 g/ha

Lintur 70VG 150 g/da

Husar Max OD 1000 ml/ha

Secator OD 100 ml/ha

Mustang 306,25 СК  800 ml/ha

Check-weeded

152

92

99

129

123

96

152

193

0

107

76

0

54

0

0

306

0

38.8

48.9

0

19.4

0

0

225.9

296

245

311

306

245

255

319

314

0

26

38

8

4

0

0

285

0

6.6

24.0

4.5

4.4

0

0

245.4

Table 3. Weed infestation in a crop of wheat cultivar Aglika before and after application of herbicides at phenophase 37 
during 2012-2013

2I – density of weeds before application of herbicides (plants/m ); II – density of weeds after application of herbicides 
2 2 (plants/m ); g/m – dry mattter weight of weeds.

Variants
I III II2g/m 2g/m

2012 2013

Derby super VG  33 g/ha

Palace 75WG+ oil 250+1000 g/ml/ha

Granstar 75DF 15 g/ha

Lintur 70VG 150 g/da

Husar Max OD 1000 ml/ha

Secator OD 100 ml/ha

Mustang 306,25 СК  800 ml/ha

Check-weeded

109

181

140

139

100

131

100

144

18

84

103

0

76

34

0

226

9.0

47.6

71.8

0

38.3

15.1

0

205.5

229

188

157

238

237

254

281

251

16

4

36

14

0

0

0

174

7.1

4.5

21.8

7.8

0

0

0

83.2
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findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of 
research, organization of experiments, 
chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 
possible for others to repeat the experi-
ment in order to verify results.
Results are presented in understandable 

 

tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
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responsible for incorrect quotes of 
reference sources and the relevant 
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Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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