
Online Version ISSN: 1314-412X
olume , Number 

September 2012
V 4 3

2012



Scope and policy of the journal
Agricultural Science and Technology /AST/ 
– an International Scientific Journal of 
Agricultural and Technology Sciences is 
published in English in one volume of 4 
issues per year, as a printed journal and in 
electronic form. The policy of the journal is 
to publish original papers, reviews and 
short communications covering the 
aspects of agriculture related with life 
sciences and modern technologies. It will 
offer opportunities to address the global 
needs relating to food and environment, 
health, exploit the technology to provide 
innovative products and sustainable 
development. Papers will be considered in 
aspects of both fundamental and applied 
science in the areas of Genetics and 
Breeding, Nutrition and Physiology, 
Production Systems, Agriculture and 
Environment and Product Quality and 
Safety. Other categories closely related to 
the above topics could be considered by 
the editors. The detailed information of the 
journal is available at the website. 
Proceedings of scientific meetings and 
conference reports will be considered for 
special issues.

Submission of Manuscripts

All manuscript written in English should be 
submitted as MS-Word file attachments via 
e-mail to ascitech@uni-sz.bg. Manuscripts 
must be prepared strictly in accordance 
with the detailed instructions for authors at 
the website 
http://www.uni-sz.bg/ascitech/index.html 
and the instructions on the last page of the 
journal. For each manuscript the 
signatures of all authors are needed 
confirming their consent to publish it and to 
nominate on author for correspondence.
They have to be presented by a 
submission letter signed by all authors. 
The form of the submission letter is 
available upon from request from the 
Technical Assistance or could be 
downloaded from the website of the 
journal. All manuscripts are subject to 
editorial review and the editors reserve the 
right to improve style and return the paper 
for rewriting to the authors, if necessary. 
The editorial board reserves rights to reject 
manuscripts based on priorities and space 
availability in the journal.

Internet Access
This journal is included in the Trakia 
University Journals online Service which 
can be found at www.uni-sz.bg.

Address of Editorial office:
Agricultural Science and Technology 
Faculty of Agriculture, Trakia University 
Student's campus, 6000 Stara Zagora 
Bulgaria
Telephone.:   +359 42 699330
                      +359 42 699446
http://www.uni-sz.bg/ascitech/index.html

Technical Assistance:
Nely Tsvetanova
Telephone.: +359 42 699446
E-mail: ascitech@uni-sz.bg

 

Editor-inChief

Tsanko Yablanski
Faculty of Agriculture
Trakia University, Stara Zagora
Bulgaria

Co-Editor-in- Chief

Radoslav Slavov
Faculty of Agriculture
Trakia University, Stara Zagora
Bulgaria

Editors and Sections

Genetics and Breading

Atanas Atanasov (Bulgaria)
Ihsan Soysal (Turkey)
Max Rothschild (USA)
Stoicho Metodiev (Bulgaria)

Nutrition and Physiology

Nikolai Todorov (Bulgaria)
Peter Surai (UK)
Zervas Georgios (Greece)
Ivan Varlyakov (Bulgaria)

Production Systems

Dimitar Pavlov (Bulgaria)
Dimitar Panaiotov (Bulgaria)
Banko Banev (Bulgaria)
Georgy Zhelyazkov (Bulgaria)

Agriculture and Environment

Georgi Petkov (Bulgaria)
Ramesh Kanwar (USA)

Product Quality and Safety

Marin Kabakchiev (Bulgaria)
Stefan Denev (Bulgaria)
Vasil Atanasov (Bulgaria)

English Editor

Yanka Ivanova (Bulgaria)



2012

Volume 4, Number 3
September 2012

Online Version ISSN: 1314-412X





Biochemical investigations on sunflower lines (Helianthus annuus L.) and their hybrid 
combinations 

N. Nenova, E. Penchev*, M. Drumeva

 Dobrudzha Agricultural Institute, 9520 General Toshevo, Bulgaria

Abstract. They are studied different indices connected with the oil and protein contain in the seeds of sunflower lines and their hybrids. The lines are selected 
by combined using of between species hybridisation and the method of embryo cultivation. They are studied the indices 1000 kernel weight (g) , kernel( %), 
husk (%), oil in kernel (%), oil in seed (%), protein in defatted kernel (%) and protein in kernel (%). The investigated lines and their hybrid combinations 
possessed different genetic potentials according to the studied indices. The index 1000 kernel weight was in positive and significant correlation with protein in 
kernel; with the rest of the indices correlations were not determined. The principal component analysis demonstrated the positive effect of the indices percent of 
kernel, percent of oil in kernel and percent of oil in seed on the formation of 1000 kernel weight.
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tables the studied indices are signed as follow: 1 – 1000 kernel Introduction 
weight , 2 – kernel, 3 – husk , 4 – oil in kernel, 5 – oil in seed, 6 – 
protein in defatted kernel, 7 – protein in kernel. In Table 4 indices are Sunflower is one of the most important crops in the world 
signed as follow : V1 – kernel (%), V2 – husk (%), V3 – oil in kernel (Marinković et al., 2003). In Bulgaria sunflower oil is used mainly for 
(%), V4 – oil in seed (%) , V5 – protein in defatted kernel (%) , V6 – food and meets about 94 % of the population's demands for 
protein in kernel (%).vegetable oils (Ivanov and Stoyanova, 1978). One of the most 

The following statistical analyses were applied: factor, important tasks for the researchers is developing varieties and 
correlation and regression. Data were processed with BIOSTAT hybrids with high oil and protein content in seeds (Bedov and Skoric, 
Version 6.0 and SPSS 17.0. The correlation coefficients are 1981). This is done mainly by increasing the percent of the kernel in 
calculated by formulae of Pearson. The regression analysis is the seed (Joksimović et al., 1999). However, if the husk of the kernel 
provided by last square method. is relatively thin, a number of difficulties arise because such cultivars 

and hybrids become unsuitable for developing of varieties and 
hybrids for production (Jovanović, 1995). The thinner husk is 

Results and discussion accompanied with thinner panzer layer which leads to high 
infestation of such genotypes by the larvae of the sunflower moth 
(Homoeosoma nebulella)( Radić et al., 2009). Additionally, such The yield of sunflower seeds and its quality are the result from 
seeds are seriously damaged when processed by the rolls of the the joint action and interaction of various biotic and abiotic factors. 
combine harvester and become unsuitable for storage at oil Oil percent in seeds is an index which is the sum total of the relative 
processing factories (Ivanov, 1991). percent of the kernel in the whole seed and the amount of oil in it. The 

The aim of this study was to follow the relationship between amount of oil in the husk is very little (2 – 2.5%) and has insignificant 
important indices of oil and protein content in kernel and seed of effect on the total oil content in seeds (Ivanov, 1991). Depending on 
sunflower lines and their hybrid combinations. the breeding purpose, the demands of the oil processing industry 

and the level of technology, the evaluation of the seeds includes 
characteristics which are different in importance. These may involve 
1000 kernel weight. This index determines the size and relative Material and methods
weight. The husk of seeds with lower weight is more difficult to 
remove and some of it remains on the kernel. The size of the kernel is The investigation was carried out at Dobrudzha Agricultural 
most important for formation of the oil and protein content in seeds. Institute, General Toshevo. Lines 94, 98, 103, 105 and 90 were 
One-factor dispersion analysis was performed on the investigated investigated, which were derived from the experimental hybrid 
indices applying the following model:Helianthus annuus (line 2607) х Helianthus strumosus. The method 

of embryo culture was used for accelerated development of the 
Y  = X.. + G + e ,ij i ijlines. In the hybrid combinations the mother line was represented by 

ms-lines 197 and 217. The indices 1000 kernel weight (g), kernel 
where X is the mean value of the experiment, G is the genotype and husk (%), oil and protein in kernel and oil in seed (%) were i

and e  is the error. The results are presented in Table 1. The one-considered. Thousand kernel weight was determined by measuring ij

3 samples each of 250 seeds. Oil percent in kernel was determined factor dispersion analysis proved that the selected lines possessed 
by the method of the non-fatty matter (Rushkovskiy, 1957). In the different genetic potentials with regard to the investigated indices. 
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They had higher statistical significance for the indices 1000 kernel index percent of husk was in negative correlation with these indices. 
weight, oil in kernel and oil in seed. The indices oil in kernel and oil in seed were in negative correlation 

Regression and correlation analyses were applied to find out with protein in kernel.
the correlations between the investigated indices. The results are Table 3 presents the results from the regression analysis on 
given in Table 2. The index 1000 kernel weight was in positive and the indices 1000 kernel weight and protein in defatted kernel. The 
significant correlation with the index protein in kernel; with the rest of regression coefficients showed positive correlation between these 
the investigated indices a positive correlation was not found. two indices, a fact also supported by the graphics of the 
Expectedly, the indices percent of kernel and husk were in negative regression model (Figure 1).
correlation, which was proved also by the calculated correlation To determine the effect of the investigated indices on 1000 
coefficient. There was a positive correlation between the indices kernel weight, principal component analysis was applied. The 
percent of kernel and oil in kernel and oil in seed; respectively the results are given in Table 4. 

1 2 3 4 5 6

Table 2. Correlation coefficients of the investigated indices

1

2

3

4

5

6

7

 1

-0.207

 0.202

 0.178

 0.0454
а 0.412

-0.026

 1
с-0.998
а 0.445
b 0.741

 0.203

-0.333

 1
a-0.422
b-0.723

-0.206

 0.310

 1
c 0.929

 0.041
c-0.933

 1

 0.090
c-0.842

1

0.318

Table 3. Regression model of the indices 1000 kernel weight and protein in defatted kernel

Intercept

Protein

-122.526

     3.114875

Coefficients

104.4612

    1.781233

Standard
Error

-1.17293

 1.748719

t Stat

0.259114

0.100768

P-value

-345.18

    -0.68173

Lower
95%

100.1282

    6.911485
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95%
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Figure 1. Regression model

MSGIndex

Table 1. Dispersion analysis 

Mse

1000 kernel weight, g

Kernel, %

Husk, %

Oil in kernel, %

Oil in seed, %

Protein in defatted kernel, %

Protein in kernel,  %

df

b
39.6

a
44.8

a
24.5

b
32.8

b
29.9

a
35.7

a
30.4

16

  5.3

  9.7

  5.1

  6.9

  4.1

  7.2

  5.9

22

* b significant at p=0.01, a significant at p=0.05.– –
* c–significant at p=0.001, b significant at p=0.01, 
a–significant at p=0.05.

–
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The obtained results proved the positive effect of the indices Prague, 267 – 278.
percent of kernel, oil in kernel and oil in seed on the formation of 1000 Ivanov P and Stoyanova J, 1978. Results from sunflower breeding 
kernel weight. The effect was negative for the indices percent of husk direct to obtaining gene materials of high protein content in the 
and protein in kernel. This conclusion was confirmed by the position kernel. Proceedings of the 8th International Sunflower Conference, 
of the indices on the graphics (Figure 2). 23-27 July 1978. Minneapolis, Minnesota, USA, 441-452.

Ivanov P, 1991. Chemical composition of the sunflower seed and 
possibilities to change it through breeding. Thesis for DSc, 327 pp. 
(Bg).

Conclusion Joksimović J, Atlagić J and Škorić D., 1999. Path coefficient 
analysis of some oil yield components in sunflower (Helianthus 

The investigated lines and their hybrid combinations possessed annuus L.). Helia,  22, 31, 35-42.
different genetic potentials according to the studied indices. The Jovanović D, 1995. Variability of protein content and some yield 
index 1000 kernel weight was in positive and significant correlation components of inbred lines of sunflower. Thesis for Master Degree, 
with protein in kernel; with the rest of the indices correlations were University of Novi Sad, Faculty of Agriculture.
not determined. The regression model showed the type of Marinković R, Dozet B and Vasić D, 2003. Breeding sunflower. 
correlation. The principal component analysis demonstrated the Monograph. schoolbook.
positive effect of the indices percent of kernel, percent of oil in kernel Radić V, Vujaković M, Marjanović-Jeromela A, Mrđa J, Miklič V, 
and percent of oil in seed on the formation of 1000 kernel weight. The Dušanić N and Balalić I, 2009. Independence of sunflower seed 
effect of the indices percent of husk and protein in kernel was quality parameters. Helia 32, 50, 157-164.
negative. 

Rushkovskiy SV, 1957. Investigation methods in the breeding of oil 
seed crops for oil content and its quality. Pishepromizdat,  83-88 
(Ru).
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