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Impact of mixtures between retardants and combined herbicides on the sowing properties 
of the durum wheat 

G. Delchev*

Field Crops Institute, 6200 Chirpan, Bulgaria

Abstract. The research was conducted in 2007-2009 on the experimental field of the Field Crops Institute, Chirpan, Bulgaria, on pellic vertisol soil type. Factor 
A included no treated check and 5 retardants – Stabilan (chlormequat) - 2 l/ha, Flordimex extra (ethephon) – 750 ml/ha, Vivax (chlormequat + ethephon) – 1.7 
l/ha, Cycocel extra (chlormequat + cholinechloride) – 1.5 l/ha, Terpal (ethephon + mepiquat) – 3 l/ha. Factor B included weeded no treated check and 3 
herbicides - Hussar max (mesomax + iodosulfuron) – 250 g/ha, Logran extra (terbutrin + triasulfuron) – 500 g/ha, Glean (chlorsulfuron) – 15 g/ha. All retardants, 
herbicides and their tank-mixtures were treated in tillering stage of the durum wheat. The weak adhesion of Hussar max required its application with adjuvant 
Genapol in dose 500 ml/ha. Under investigation was Bulgarian durum wheat cultivar Progress, which belongs to var. leucurum.Tank mixtures of herbicide 
Logran extra with retardants Stabilan, Vivax and Cycocel extra, of herbicide Glean with retardant Flordimex extra and of herbicide Granstar with retardant 
Terpal have decreased the germinative energy of durum wheat sowing seeds. Investigated retardants, combined herbicides and their tank mixtures do not 
influence seed germination and waste grain quantity. Tank mixtures Flordimex extra + Hussar max and Flordimex extra + Logran extra have decreased root and 
coleoptile length. Mixtures of Glean with the investigated retardants have increased root and coleoptile length. Herbicide Logran extra cannot be mixed with 
retardants containing chlormequat - Stabilan, Vivax and Cycocel extra. There is antagonism in mixtures of Hussar max with Flordimex extra and Glean with 
Terpal.
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Introduction Material and methods

One of the important conditions for obtaining normal sown fields The research was conducted in 2007-2009 on the experimental 
and a good harvest is the use of quality seeds. Furthermore, for a field of the Field Crops Institute, Chirpan, Bulgaria, on pellic vertisol 
highly productive cultivar that has several conditions such as soil type. A two-factor experiment was carried out as a block method 
resistance to lodging, diseases and pests, the seeds must have the in 4 repetitions, on a 20 m2 harvesting area, after sunflower 
necessary sowing properties, the main of which are highly predecessor. Factor A included no treated check and 5 retardants, 
germinative energy and seed germination (Panayotov and Stoeva, which are shown in Table 1. Factor B included weeded no treated 
2000). Depending on soil and climatic conditions, lodging and seed check and 3 herbicides, which are shown in Table 2. All retardants, 
attack from diseases and pests has been observed to obtain seeds herbicides and their tank mixtures were treated in tillering stage of 
with different germination (Bhaskara et al., 1998). In its the durum wheat and are applied in a working solution of 300 l/ha. 
determination should be recorded and the time when seeds in a rest Mixing was done in the tank on the sprayer. The weak adhesion of 
after harvest. It varies depending on cultivar and the condition in Hussar max required its application with adjuvant Genapol in dose 
which the seeds were during the harvest. 500 ml/ha. Under investigation was Bulgarian durum wheat cultivar 

In recent years biologically active substances are used that Progress, which belongs to var. leucurum.
increase plant resistance to lodging and contribute more fully to The grain gained after every variant was cleaned through a 
realize the productive potential of durum wheat cultivars (Sharma sieve with hole size 2x2 mm and the quantity of the waste grain was 
and Kumar, 1998; Delchev, 2004). In modern agriculture herbicides defined (siftings). All version seeds for sowing were defined for their 
are an effective instrument of weed control in wheat. Since their germination energy and lab seed germination. The intensity of early 
entry in agriculture till now the terms, doses, treatment methods, and growth of seeds expressed by the length of primary roots and 
their influence on grain yield and grain quality are recommended in coleoptile definite on the eighth day after setting the samples was 
their self-use (Orth, 1965; O'Sullivan, 1980; Ahmed et al., 1993; studied. Each index was determined in two repetitions of the year. 
Kudsk and Streibig, 2003; Delchev, 2008). These studies do not Averages in each of the years of experience were used as 
provide enough light to questions about the impact of mixtures repetitions in mathematical data processing according to the method 
between different pesticides on durum wheat. of variance analysis.

The aim of this investigation is to establish the influence of some 
retardants, combined herbicides and their tank mixtures on the 
sowing properties of durum wheat seeds and the quantity of waste 

Results and discussiongrain.

One of the important conditions for obtaining a normal crop and 

* e-mail: delchevgrd@dir.bg
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a good harvest is the use of quality seeds. Apart from the high-yield tempering of plants and a higher risk of frost in the winter. It leads to 
cultivar which is resistance to diseases and pests, it must have the lower grain yields. The obtained results show that the treatment of 
necessary sowing properties, the main of which are high durum wheat with tank mixtures of herbicide Logran extra with 
germination energy and seed germination. Germination energy is retardants Stabilan, Vivax and Cycocel extra, of herbicide Glean 
one of the most important characteristics of the sowing properties of with retardant Flordimex extra and of herbicide Granstar with 
the seed. The low germination energy is the reason for slower retardant Terpal leads to proven changes in germination energy 
development of primary roots and coleoptile after seed germination (Table 3). Analysis of variance, in which the years have taken for 
and is associated with later germination in field conditions, less replications, shows that these decreases are mathematically 

Table 1. Investigated retardants - Factor A

Retardants

Check – no treated

Stabilan

Flordimex extra

Vivax

Cycocel extra

Terpal

Active substance

-

chlormequat

ethephon

chlormequat + ethephon

chlormequat + cholinechloride

ethephon + mepiquat

Doses, l/ha

-

2

0.75

1.7

1.5

3

Table 2. Investigated herbicides - Factor B

Herbicides

Check – weeded

Hussar max

Logran extra 62VG

Glean 75DF

Active substance

-

mesomax + iodosufuron

terbutrin + triasulfuron

chlorsulfuron

Doses, g/ha

-

250

500

15

Herbicides
-

Hussar max
Logran extra

Glean
-

Hussar max
Logran extra

Glean
-

Hussar max
Logran extra

Glean
-

Hussar max
Logran extra

Glean
-

Hussar max
Logran extra

Glean
-

Hussar max
Logran extra

Glean

Retardants

-

Stabilan

Flordimex extra

Vivax

Cycocel  extra

Terpal

Table 3. Sowing properties of the seeds (mean 2007-2009)

Variants Germinative 
energy, %

94.0
94.0
92.5
92.0
94.5
94.0
90.5
95.0
95.5
92.5
93.5
90.0
94.5
96.0
89.0
96.0
94.5
95.0
90.0
92.0
92.5
96.0
94.0
90.5

Germination, 
%

97.0
95.0
93.0
95.0
96.0
95.0
92.0
95.0
97.0
94.5
94.5
92.0
97.0
99.0
92.5
97.5
95.5
96.0
92.0
93.5
94.0
97.0
96.0
91.0

Length, cm Waste grain, 
%

11.1
12.1
13.0
10.7
11.0
10.2
10.4
10.1
13.3
11.3
11.1
11.6
10.6
12.1
11.4
11.7
10.9
10.1
10.4
10.5
10.6
12.1
12.0
11.8

Coleoptile

9.2
8.9
8.0
10.3
8.8
7.7
7.2
10.0
9.2
5.0
4.8
10.4
9.6
9.6
9.3
11.3
9.0
8.8
9.6
10.7
8.5
10.5
9.4
11.6

Root

12.8
12.3
11.9
14.6
12.1
10.7
10.8
14.0
12.6
8.0
7.6
14.5
12.6
16.0
14.4
16.3
12.0
13.0
14.2
18.8
14.2
14.8
12.6
17.0

LSD 5%
LSD 1%

LSD 0.1%

3.2
5.1
7.4

4.1
6.3
8.8

2.5
4.3
6.2

3.3
4.9
6.7

4.0
5.6
7.9
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proven. months. Coleoptile length also increases in the combination of 
Germination is the most important index which characterizes retardant Stabilan with herbicides Hussar max and Logran extra, but 

the sowing properties of the seed. At low laboratory germination it is not mathematically proved. Mixed use of herbicide Glean with 
sowing should be done with higher sowing rate, which increases the the five investigated retardants stimulates the growth of the length of 
cost production. Laboratory germination of the seeds of all variants primary roots and coleoptiles of the durum wheat and is 
during the three years of study were above the requirements of the recommended for use in seed production crops of durum wheat.
standard for over 85% germination, although in the different years At the evaluation of the sowing characteristics we have to 
there was some variation of the values. This is the positive effect of consider not only the characteristics of the sowing seeds but also the 
their use, because it is not necessary to increase the sowing rate (in quantity of waste grain (siftings) which are gained at the preparation 
kg/ha) and the cost of necessary seeds. Durum wheat seeds of these seeds. Greater quantity screenings lead to higher cost of the 
germinate normally by influence of the tank mixtures of Logran extra seed and reduce the economic effect of seed production of durum 
with Stabilan, Vivax and Cycocel extra, of Glean with Flordimex wheat. Investigated retardants, combined herbicides and their tank 
extra and of Granstar with Terpal, although the initial rate of mixtures do not lead to mathematically proven changes in the 
development is lower due to lower germination energy. Other quantity of waste grain. Differences between them and untreated 
retardants, combined herbicides and their mixtures did not affect the check are small and unproven; although in different years some 
indices of germination energy and seed germination. This means mixtures tend to increase the received screenings.
that they do not impede the joint and fast germination of durum Decreases in the values of germination energy and laboratory 
wheat sowing-seeds. seed germination, decrease the intensity of the initial growth, 

The obtained results for germination energy and seed expressed by the length of the root and coleoptile at germination and 
germination are a prerequisite to continue to investigate the effect of the increase in the quantity of waste grain under the influence of the 
stimulators, herbicides and their tank mixtures on the initial intensity herbicides is explained by the depressing effects on growth and 
of the growth of seeds, expressed by the length of roots and development of durum wheat during its vegetative period.
coleoptiles. It was found that mathematically proven decrease in the To make a full evaluation of the sowing properties it is necessary 
length of primary roots and coleoptiles of durum wheat are to establish not only the quality of seeds, but also the quantity of 
established in combinations between retardant Flordimex extra with grain which will be received from these seeds. Data for the influence 
combined herbicides Hussar max and Logran extra. This means that of stimulators, antigrass herbicides and their tank mixtures on grain 
this tank mixture hinders the development of young plants, reducing yield (Table 4) show that the lower yield is obtained in untreated and 
their resistance to cold and increased the risk of frost during winter weeded check. The separate uses of herbicides Hussar max, 

Herbicides
-

Hussar max
Logran extra

Glean
-

Hussar max
Logran extra

Glean
-

Hussar max
Logran extra

Glean
-

Hussar max
Logran extra

Glean
-

Hussar max
Logran extra

Glean
-

Hussar max
Logran extra

Glean

Retardants

-

Stabilan

Flordimex extra

Vivax

Cycocel  extra

Terpal

Table 4. Grain yield (2007-2009)

LSD 5%
LSD 1%

LSD 0.1%

Variants

2233
2500
2433
2517
2533
2667
2083
2500
2300
2250
2550
2800
2533
2850
2133
2633
2467
2600
2217
2617
2467
2600
2567
2233

137
183
239

100
112.0
108.9
112.7
113.4
119.4
93.3

112.0
103.0
100.8
114.2
125.4
113.4
127.6
95.5

117.9
110.5
116.4
99.3

117.2
110.5
116.4
115.0
100.0

6.1
8.2

10.7

3050
3467
3367
3367
3200
3300
3167
3417
3100
3450
3500
3533
3333
3567
3100
3483
3267
3517
2917
3700
3267
3617
3606
2966

162
216
283

100
110.1
108.0
108.5
106.3
109.4
97.0

113.4
102.6
102.3
103.1
116.2
108.7
114.6
107.3
112.3
107.0
112.6
97.9

118.0
106.0
111.9
110.5
100.9

100
113.7
110.4
110.4
104.9
108.2
103.8
112.0
101.6
113.1
114.8
115.8
109.3
117.0
101.6
114.2
107.1
115.3
95.6
121.3
107.1
118.6
118.2
97.2

5.3
7.1
9.3

3281
3611
3544
3561
3489
3589
3183
3717
3367
3356
3383
3811
3566
3761
3522
3683
3511
3695
3211
3872
3478
3672
3624
3311

4560
4867
4833
4800
4733
4800
4300
5233
4700
4367
4100
5100
4833
4867
5333
4933
4800
4967
4500
5300
4700
4800
4700
4733

249
332
432

100
106.7
106.0
105.3
103.8
105.3
94.3

114.8
103.1
95.8
89.9

111.8
106.0
106.7
117.0
108.2
105.3
108.9
98.7

116.2
103.1
105.3
103.1
103.8

5.5
7.3
9.4

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

2007 2008 2009 Mean
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Logran extra and Glean increase grain yield, because they destroy quantity. Tank mixtures Flordimex extra + Hussar max and 
existing weeds. The separate uses of retardants Stabilan, Flordimex Flordimex extra + Logran extra decreased root and coleoptile length. 
extra, Vivax, Cycocel extra and Terpal also increase yields because Mixtures of Glean with the investigated retardants increased root 
they stimulate the growth and development of durum wheat. The and coleoptile length. Herbicide Logran extra cannot be mixed with 
increase was less than in mixtures with herbicides because the retardants containing chlormequat - Stabilan, Vivax and Cycocel 
available weeds neutralize part of their positive effect. In variants extra. There is antagonism in mixtures of Hussar max with Flordimex 
treated with retardant Flordimex extra a small increase in grain yield extra and Glean with Terpal.
is obtained in comparison with other retardants included in the 
investigation. It has been established that herbicide Logran extra References
cannot be mixed with retardants containing chlormequat. Its 
mixtures with Stabilan, Vivax and Cycocel extra decreased grain 

Ahmed K, Shah Z, Awan I and Khan H, 1993. Effect of some post-
yield, which is not the case with the separate use. Mixtures Logran 

emergence herbicides on wheat (Triticum aestivum L.) and 
extra + Stabilan and Logran extra + Cycocel extra decrease grain 

associated weeds. Sarhad Journal of Agriculture, 9, 4, 323-326.
yield. It is even lower than the yield of untreated check. At tank 

Bhaskara M, Raghavan G, Kushilapa A and Paulitz T, 1998. 
mixture between Logran extra and Vivax the yield is higher than the 

Effectof microwave treatment on quality of wheat seeds infected with 
yield of the non-treated check but lower than yields of the separate 

Fussarium graminearum. Journal of Agricultural Resources, 71, 2, 
use of these two pesticides. Antagonism exists by mixing the 

333-338.
herbicide Hussar max with retardant Flordimex extra and by mixing 

Delchev G, 2004. Effect of some retardants used on different rates 
the herbicide Glean with retardant Terpal. In cool and wet weather in 

of nitrogen fertilization on the growth and productivity of durum 
the period after treatment as in 2008, antagonism was observed at 

wheat. Soil Science, Agrochemistry and ecology, 39, 2, 51-56, (Bg).
mixtures between herbicide Logran extra and retardant Flordimex 

Delchev G, 2008. Changes in the sowing properties of durum wheat 
extra. In drought weather as in 2007 and 2009 there was no 

sowing-seeds as a result of late treatment with antigrass herbicides. 
antagonism between Logran extra and Flordimex extra.  This 

Plant Science, 45, 4, 372-376, (Bg).
antagonism is expressed mainly in the reduction of grain yield and 

Kudsk P and Streibig J, 2003. Herbicides - a twoed - ged sword. 
less reduction in the herbicide effect.

Weed Research, 43, 2, 90-102.
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ueber Fragen der Unkroutbiologie wad - bekampfungin Stuttgart - 
Hohenheim, 145-147.Conclusion
O'Sullivan PA, 1980. Proceeding Weed Science Society of 
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-stBotanical Research, 1  Balkan Botanical Congress, 345-349, (Bg).decreased the germinative energy of durum wheat sowing-seeds. 
Sharma S and Kumar R, 1998. Effects of DCD on growth and yield Investigated retardants, combined herbicides and their tank 
of wheat. Journal of Agricultural Science, 131,4, 389-394.mixtures do not influence seed germination and waste grain 





CONTENTS 1 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 3, No 2, 2011

Genetics and Breeding

Effect of the age at first calving on test day production traits in black-and-white cows
Zh. Gergovska

Egg production potential of Manchurian Golden quail breeders
A. Genchev

Variability and stability of yield and quality of grain of several bread wheat cultivars
N. Tsenov, I. Stoeva, T. Gubatov, V. Peeva

Productive and quality characteristics of brown cotton
A. Stoilova, I. Saldzhiev , Zh. Terziev

Superovulation and embryo transfer in goats by using PMSG or FSH
A. Pampukidou, T. Alifakiotis, M. Avdi, R. Ivanova

Nutrition and Physiology

Effect of dietary amino acid concentration on nitrogen balance in PIC hybrid pigs
A. Ilchev, G. Ganchev

Comparative studies on some parameters of innate resistance and metabolic profile of sheep and their offspring 
depending on the ration
B. Bivolarski, Е. Vachkova, S. Laleva, P. Slavova, I. Ivanov

Behaviour of cows in milking parlour
I. Varlyakov, V. Radev, Т. Slavov, N. Grigorova

Production Systems

Feeding value of spring vetch (Vicia sativa L.) influenced by preparations with different biological effect
Y. Naydenova, N. Georgieva, I. Nikolova

Impact of mixtures between retardants and combined herbicides on the sowing properties of the durum wheat
G. Delchev

Profile of lavender oil from second harvest
G. Zhekova, N. Nedkov

Essential oil content and composition of Thyme “German winter”
G. Zhekova, A. Dzhurmanski, M. Nikolova

Effect of some agronomy factors on the cooking properties of lentil seeds (Lens culinaris Medic L.)
G. Milev

Comparative study of different varieties of red clover in Bulgarian conditions 
Ts. Mihovski, B. Chourcova, D. Mitev

Study on the level of generated vacuum in the teat cup milking chamber as a factor for assessing liner suitability
V. Vlashev, G. Dineva

67

73

81

88

94

98

103

107

112

117

121

123

126

130

134



CONTENTS 

Agriculture and Environment

Content of heavy metals and metalloids in bees and bee products from areas with different degree of 
anthropogenic impact
I. Zhelyazkova, S. Atanasova, V. Barakova, G. Mihaylova

Species composition of weeds in wheat and barley
M. Georgiev, D. Pavlov, G. Beev, M. Gerdzikova, R. Bazitov

Variability of some biologically active compounds of Tribulus terrestris L.
M. Nikolova, A. Ivanova, I. Lazarova, D. Peev, N. Valyovska

Organic matter status in reclaimed Technosols of Bulgaria
V. Tsolova, M. Banov

Product Quality and Safety

Use of nearinfrared spectroscopy technology with a remote reflectance fibre-optic probe for predicting of trace 
elements contents in tobacco
L. Dospatliev, S. Atanassova

Occurrence and distribution of Fusarium species in wheat grain
G. Beev, S. Denev, D. Pavlov

Influence the extraction acidity level on the amount and chemical composition of essential oil from Rosa 
damascena Mill.
A. Dobreva

Distribution of moisture in the soil profile in terms of two soil types
A. Stoyanova, M. Todorova

Slaughtering analysis and chemical composition of rabbit meat
A.Kuzelov, E. Atanasova, T. Angelkova

Grain sample quality assessment using Intechn and Unscrambler platforms
M. Mladenov, Ts. Draganova, R. Tsenkova

2 / 2

136

143

150

155

160

165

169

172

176

179



Instruction for authors

Preparation of papers
Papers shall be submitted at the editorial 
office typed on standard typing pages (A4, 
30 lines per page, 62 characters per line). 
The editors recommend up to 15 pages for 
full research paper ( including abstract 
references, tables, figures and other 
appendices)

The manuscript should be structured as 
follows: Title, Names of authors and 
affiliation address, Abstract, List of 
keywords, Introduction, Material and 
m e t h o d s ,  R e s u l t s ,  D i s c u s s i o n ,  
Conclusion, Acknowledgements (if any), 
References, Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations. 
 
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
  
Abstract should be not more than 350 
words. It should be clearly stated what new 
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 
experiment 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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