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ABSTRACT
With a view to establish the effect of some plant growth regulators on sunfl ower (Helianthus annuus L.)  production 
and oil content was made an experiment. 
The investigation was made on Bulgarian sunfl ower hybrid Super Start, treated during pinhead and fl owering stages.
The effect of the tested plant growth regulators on the quantity of yield and some structural elements (sunfl ower heads 
number, seeds number, seeds mass, mass/ 1000 seeds, oil content % and oil yield kg/da) was reported in the process 
of investigation.
The effect grade of growth regulators is fi xed due to non-treated control. By the dispersal analysis method it is made 
mathematics processing of the values of received data. 
The investigation showed that there is not mathematically proved difference between the seed yield kg/da and oil 
content l/da in pinhead period by the use of plant growth regulators - ‘‘31’’ (1cm3/l water) and  ‘’Agat 25 EK’’ (2.5 g/ 
da).
In the fl owering period when treated with the same plant growth regulators seed yield is 15.3 % increased and the oil 
content -18.6 % (with “31’’) and 16.4 % (with’’Agat 25 EK’’).

РЕЗЮМЕ
Проведено е изследване за влиянието на някои  растежни регулатори върху добива на семена и съдържанието 
на масло в семената на слънчогледа.
Третирането е извършено във фазите бутонизация и цъфтеж с хибрид Супер Старт. Отчетено е влиянието на 
растежните регулатори върху добива и някои структурни елементи (брой семена в 1 пита, маса на семената в 
1 пита, маса на 1000 семена, съдържание на масло и добив на масло от декар).
Влиянието на регулаторите върху слънчогледа е сравнена с нетретирана контрола, а на получените резултати 
е направена статистическа обработка. Те показват, че няма доказани разлики между контролата и третираните 
варианти във фаза бутонизация. 
Във фаза цъфтеж третирането с растежните регулатори  “31” и ’’Agat 25 EK’’води до увеличаване на добива 
на семена и съдържанието на масло.
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INTRODUCTION
  The investigation was about the effect of kinds of plant 
growth regulators on the yield, oil content of sunfl ower 
seeds and oil yield. There are some other oil productive 
cultures, but no many number of  scientifi c investigations 
with plant growth regulators (Ahishin 1997, Ghosh 1991). 
In these work a greater attention is paid for the effect 
of before sowing treatment of seeds with substances 
that improve germinately and stability of plants against 
diseases ( Kalyani 1984, Klochkov 1993, Brashnic et al. 
1995).
According to some of the authors the usage of certain 
substances in seed treatment before sowing leads to 
increase of yield with 13.3%. There is no considerably 
many information about the treatment of sunfl ower with 
plant growth regulators in vegetation period and their 
effect on growth, development and productivity of plants 
(Ames 1988; Mattson 1984; Slavov 1996; Fournier et al., 
2005; Yamada et al., 1998).
 The growth processes of sunfl ower are quickened by the 
treatment of 12 days old plants with  growth regulators 
- LAB, BAS, 100W and BAC 111W (Kar 1993). The 
use of giberillic acid and benzyladenine (Beltrano 1994) 
leads to increase of seed mass and seed number in the 
middle part of sunfl ower head and lately to seed yield 
increase about 25 %.

MATERIALS AND METHODS
In 2001- 2003 was made an agricultural experiment at 
the Study Experimental Base of Agricultural University- 
Plovdiv, Bulgaria, by block design in four repetitions on 
25 m2 crop plot size. The test was made on the following 
plant growth regulators: “H-40’’ (alfanaftilvinegar acid), 
“M-2’’ (amid of dicarbonovy acids of benzolovid number), 
“31’’(derivat of naftalin with aukcin effi cacy), “XP’’ 
(ftalaminova acid) content micro and macro elements, 
synthesised in the Research Institute of Cryobiology and 
Food  Technology, Sofi a with 1 cm3 / l water and Agat 25 
EK- 2.5 g/da (product of  Too bio biz Ltd).
We treated sunfl ower’s hybrid Super Start in pinhead and 
fl owering period with 60 l solution/da. The investigation 
was carried out on meadow- marshy soil, with horizon 
A 25 -28 cm power (Yanchev et al. 2000). Тhe humous 
was at about 4%, the reaction faint alkali pH = 7,15. The 
physical clay content in upper horizon 50%. It was dark 
colored with clear structure and with satisfying moisture 
keeping features because of CaCO3 content (Gyurov 
1959).
 We investigated the effect of the studied plant growth 
regulators on seed yield and some structural elements of 
yield as number of sunfl ower head, seed number, seed 

mass, mass /1000 seeds, oil content and oil yield. The 
oil yield l/da is determined by Socsle method for oil 
extract with ether. The sunfl ower was grown by standard 
technology of production. The meteorological condition 
during 2001- 2003 was different for some months in 
the experimental period. The rainfall quantities during 
vegetation period of sunfl ower were as follows: 
- In 2001- 280,0 mm, 2002 - 350,1 mm and 2003- 238,1 
mm to 240,0 mm for the period 1965 - 1995. With respect 
to rainfall the investigated years can be characterized as 
follows:
- 2001 - normal with expressed drought in July when 
there were no rains and that refl ected adversely on the 
yield.
 -2002- favorable for the development of sunfl ower with 
optimal distribution of rainfall per months.
 -2003 - drought because of 78,8 mm less rainfall quantity 
during the critical for sunfl ower period.
Statistic processing data were carried out by the dispersion 
method analyses.

RESULTS AND DISCUSSION
The produced seed yield is the most representative 
indicator that characterizes the effect of the tested plant 
growth regulators on sunfl ower (table 1). It determined 
that the yield treated with one and the same studied 
substance varies during the years because of the effect of 
the meteorological conditions.
The lowest seed yield was produced in 2003 because 
of the deep drought in July and the highest in 2002 
which was favourable for growth and development of 
sunfl ower. Seed yield by the control variant is 262 kg/
da. The highest seed is produced by treatment with the 
growth regulator - “31’’ in fl owering period ( 1cm3 / 1 
liter water- variant 8) - 302 kg/da. or it is 15.3 % greater. 
Than by the control variant next comes - treatment with 
growth regulator -‘’Agat 25 EK’’ in the fl owering period 
(25 g/da- variant 10). The results show 297 kg/da or it is 
13.4 % greater yield.
It is proved that the treatment of sunfl ower in pinhead 
period with the tested plant growth regulators does not 
increase seed yield.
The mathematically proved increase of seed yield when 
the sunfl ower is treated in fl owering period can be 
explained by the fact the studied growth regulators have 
improved the processes of pollination in the middle part 
of the sunfl ower head, which gives greater increase of 
yield. The average data about some structural elements 
of the yield during the investigation in 2001 - 2003 are 
shown on table 2. With respect to indicator - number of 
sunfl ower heads on 25 m2 there are no mathematically 
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Table 1 Sunflower seeds yield in different stage, kg/da 
Variants 2001       2002       2003         Mean 

 kg/da   % kg/da   % kg/da   % kg/da   % 
Pinhead stage         

1.H-40 1cm3/l water 267 105.9   334  103.1 223 106.2 275 105.0 
2.M-2  1cm3 /l water 260 103.2   330 101.8   216 102.9 269 102.7 
3. 31    1cm3 /l water 279 110.7   343 105.9   231 110.0 284 108.4 
4.XP    1cm3/l water 256 101.6   327 100.9   214 101.9 266 101.5 
5.Agat  2.5g/da 271 107.5   339 104.6   226 107.6 279 106.5 
Flowering stage         

6.H-40 1cm3/l water 274 108.7   341 105.2   232 110.5 282 107.6 
7.M-2  1cm3/l water 269 106.7   337 104.0   229 109.0 278 106.1 
8. 31    1cm3 /l water 291 115.5   365 112.7   249 118.6 302 115.3 
9.XP    1cm3/l water 264 104.8   332 102.5   221 105.2 272 103.8 
10.Agat 2.5g/da 286 113.5   361 111.4   243 115.7 297 113.4 
11.Control 252 100.0   324 100.0   210 100.0 262 100.0 
                  5%                                    25.0                                34.9                            32.9
        LSD   1%                                   33.6                                 47.1                           44.3 

Table 2 Structural elements of  the sunflower  yield  ( 2001- 2003) 
Variants  Sunflower, 

 heads, 
 number/ 
 10 m2 

Seeds, 
number

Mass 
seeds,g 

Mass/ 
1000 

seeds,g 

Oil 
content 

%

Oil 
yield, 
l/da

Pinhead stage       
1.H-40  1 cm3/l water        51.5    975    52.1    53.4    44.7  122.9 
2.M-2   1 cm3/l water      51.6    970    50.5    52.1    44.5  119.7 
3. 31     1 cm3/l water      51.3    990    54.8    55.4    44.9  127.5 
4.XP     1 cm3/l water      51.4    960    49.7    51.8    44.6  118.6 
5.Agat   2.5 g/da      51.2    980    53.4    54.5    44.8  125.0 
Flowering stage       
6.H-40    1 cm3/l water      50.4    1038    58.0    55.9    45.6  128.6 
7.M-2     1 cm3/l water      50.3    1020    56.4    55.3    45.3  125.9 
8. 31       1 cm3/l water      50.9    1050    62.3    59.3    45.7  138.0 
9.XP       1 cm3/l water      50.2    1009    54.7    54.2    45.2  122.9 
10.Agat   2.5 g/da      50.6    1015    59.6    58.7    45.6  135.4 
11.Control      50.1    950    49.7    52.3    44.4  116.3 
                5%                                      1.76                  64.3                  9.50                6.35                  1.44                9.86 
     LSD   1%                                       2.36                  86.6                12.78                8.55                  2.01             13.28 

improved differences.
It was determined that the seed number increases when 
treated with growth regulators - ‘’31’’ in fl owering  period 
- 100 seeds, and with ‘’Agat 25 EK’’ -  65 seeds more 
than the control variant.
Treatment with these growth regulators also increases the 
seed mass with corresponding  12.6 g (variant 8) and with 
9.9 g (variant 10) heavier that by the control variant.
Mass of 1000 seeds at the different variants is from 51.8 g 
to 59.3 g, which shows that the usage of these substances 
changes the values of this indicator.
At the control variant (11) mass of 1000 seeds is 52.3 
g. Most heavier seeds are produced by treatment during 

fl owering period with plant growth regulators - “31’’ ( 
variant 8) - 59.3 g. and with Agat 25 EK - 58.7g (variant 
10).
The heavier seed mass in these variants relates with the 
greater seed yield.  
The separate variants have insignifi cant difference from 
one another in respect to oil content in seeds.

CONCLUSIONS
The fi nal aim of the testament of the different plant 
growth regulators contribute to insignifi cant increase in 
oil content. In most of the cases this indicator is effective 
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value of seed yield and oil content and runs the changes 
of these two factors.
The results show that in the variants with greater seed 
yield and oil content is also increased, because of that the 
total sum of oil content in these variants is greater.
This is in respect to plant growth regulators - *31* 
(variant 8 ) - 138.0 l/da oil and *Agat 25 EK* (variant- 10 
) - 135.4 l/da oil, while in the control variant  is content 
116.3 l/da oil.     
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