
ISSN 1313 - 8820
Volume 5, Number 4

December 2013

2013



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 manuscripts 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. Manuscripts submitted to this 
journal are considered if they have 
submitted only to it, they have not been 
published already, nor are they under 
consideration for publication in press 
elsewhere. 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.

The articles appearing in this journal are 
indexed and abstracted in: EBSCO 
Publishing, Inc. and  AGRIS (FAO).
The journal is accepted to be indexed with 
the support of a project № BG051PO001-
3.3.05-0001 “Science and business” 
financed by Operational Programme 
“Human Resources Development” of EU. 
The title has been suggested to be 
included in SCOPUS (Elsevier) and 
Electronic Journals Submission Form 
(Thomson Reuters).

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/

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

Editor-in-Chief

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 Breeding

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)



2013

ISSN 1313 - 8820 Volume 5, Number 4
December 2013





Evaluation of the combining ability of grain yield of mutant maize lines 

M. Ilchovska*

Maize Research Institute, 5835 Knezha, Bulgaria

Abstract. For the purposes of preliminary evaluation of the combining ability for grain yield of 12 mutant maize lines a top cross method for early testing and the 
mathematical model of Savchenko(1993) for analysis of the general combining ability and specific combining ability of these lines are used. Mutant lines are 
tested by three testers that have proven high general combining ability. For the purposes of evaluation of the productive abilities of the received top crosses at 
the experimental filed of Maize Institute,Knezha three preliminary varietal experiments are carried out by using agro technique accepted for the region. As a 
result of the committed experimental workand the analysis performed under the method of Savchenkoit is established that the lines ХМ 42-7-1*-1, ХМ 34-1-1*-
1 and ХМ 33-4-4-1 have the highest generalcombining ability. They can be used as components for obtaining synthetics with high yields or as testers in 
analyzing crosses for determining the general combining ability at earlier stages of the selection process. Specified lines with high specific combining ability – 
ХМ 4-1-1-1, ХМ 31-1-3*-1, ХМ 44-6-2*-1, ХМ 34-1-1*-1 and ХМ 3-5-1-1 are appropriate to be included in the combination for obtaining hybrids with high yields. 
Two mutant lines of the spectrum – ХМ 33-4-4-1 and ХМ 42-7-1*-1, have both high general combining ability and specific combiningability. They can be used in 
both selection directions.

Keywords: mutant lines, general and specific combining ability, synthetics, grain yield 
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Introduction process. 
The purpose of this study is the evaluation of the combining 

ability for grain yield of mutant maize lines with a view to their more A question of present interest remains the one for creation and 
effective use in the selection process. improvement of the source material for maize selection. The use of 

experimental mutagenesis causes mutation of individual genes or a 
group of genes that have valuable economic qualities and, as a 

Material and methodsresult, it is possible to obtain varieties and lines with new qualities, 
without affecting the main genotype of the source material that 
facilitates and accelerates selection (Hristova, 1988).In this aspect, The studies were performed in the period 2004 – 2012. As an 
the experimental mutagenesis and the mutant selection may be object of the mutagenic treatment are used dry hybrid seeds treated 
effectively applied upon creating and selecting lines with high with a NMU solution (n-nitroso, n-methyl urea) at concentration of 
productivity combined with the high general and specific combining 10–4%, exposure 24 h.After self-pollination and selection based on 
ability and a number of other economical qualities(Blyandur, 1974; valuable economic qualities the mutant lines in М4, М5 generations 
Morgun, 1983; Genov, 1988; Hristova, 1988; Hristova and Hristov, were tested in isolation by three testers: ХМ 92 471, ХМ 4418 and 
1990; Hristova and Hristov 1995; Valkova, 2013). ХМ 4390.

In the heterosis selection the evaluation of the combining ability The hybrid combinations have been tested at field experiments 
of the lines is one of the most important stages in the selection by the method “Latin rectangle”, at three repetitions with a size of the 
process. For the purposes of evaluation of the combining ability crop area of 5m², under conditions of the agro technique accepted 
some systems of crosses are used: top crosses, poly crosses, for the region, without irrigation. Statistical processing of the source 
diallelesand setprosses (Yordanov, 2004;Valkova, 2005;Petrovska data from the experiment for grain yield is made by the dispersion 
and Genova, 2007;Petrovska and Genova, 2009; Ivanov and analysis method of Shanin (1977). For the analysis of the GCA and 
Ivanova, 2010; Petrovska, 2012, etc.). The top cross is used at the SCA the mathematic model of Savchenko (1973) is used.
initial stages of the selection experiment and allows fast and 
satisfactory evaluation of the combining ability of the investigated 
material. The successful application of this method depends to the Results and discussion
greatest extent on the selection of the tester, the stage of breeding 
and the stage of self-pollination of the lines and the number of Table 1 shows the average data for grain yield of the mutant 
testers. The combining of valuable forms continues with diallele and lines crosses. The dispersion analysis of the data from the field 
setpross crossing for the purposes of investigation of their general experiments shows reliable differences between them (F >F ). The crit.

combining ability (GCA) and specific combining ability (SCA). yield of the investigated crosses varies between 5747 kg/ha and 
The screening of the newly created and introduced selection 10890 kg/ha. Hybrid combinations where the line ХМ 92 471 

material and determining of lines with high GCA and SCA is a participates have the highest yields compared to the ones of the 
precondition for accelerated creation of more productive maize other two testers. Three of them – ХМ 33-4-4-1 х ХМ 92 471, ХМ 42-
hybrids. In the heterosis selection the evaluation of the combining 7-1*-1 х ХМ 92 471 and ХМ 34-1-1*-1 х ХМ 92 471 have the highest 
ability of the lines is one of the most important stages of the selection 
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>F .) are found, which allows the analysis of the evaluation of their crit

combining ability to continue. As criteria for such evaluation are used 
the parameters gi,gj for GCA and σ²si, σ²sj for SCA (Table 
2).Comparison of the effects of GCA with the variances of SCA of a 
particular line allows to judge the relative importance of the action of 
the genes. Griffing(1965) andTurbin et al. (1974), established that 
the GCA is determined by genes with additive effect and the SCA – 
by genes with dominant and epistate effects. At a later stage this is 
confirmed by the studies of Hristova(1988), Petrovska 
(2012),Valkova(2013).Therefore, based on the data shown at Table 
2 certain conclusions about the directions of use of mutant lines in 
the selection process can be drawn.

If the analyzed line has a high effect of the GCA and a low 
variance of the effects of the SCA, it shows that all combinations with 
this line in F shall have the same heterosis effect and almost the 1 

same effect for the trait grain yield. Therefore, such line can be used 
as a component for creating synthetics. On the other hand, the high 
variance of the effect of the SCA of a particular line indicates that 
some of the combinations are relatively better and others – worse 
compared to what could be expected on the basis of the average 
value of the line. Such line should be included in combinations for 
obtaining hybrids with high yield (Hristova, 1978).

From the analyzed mutant lines with high GCA is the line ХМ 42-
7-1*-1 followed by the lines ХМ 34-1-1*-1 and ХМ 33-4-4-1. In these 
lines the genes with additive effect dominate and therefore they are 
appropriate both as a source material for creating synthetics 
populations with high yield and as testers in earlier stages of the 
selection process. High variances of the effects of the SCA of these yield. From the crosses with line ХМ 4418, ХМ 34-1-1*-1 х ХМ 4418 
two lines (ХМ 33-4-4-1 and ХМ 42-7-1*-1) suppose their successful is with higher yield and where tester ХМ 4390 participates – ХМ 34-
use also in combinations for obtaining hybrids with higher yield. 1-1*-1 х ХМ 4390 and ХМ 42-7-1*-1 х ХМ 4390, respectively. All 
Other five mutant lines (ХМ 4-1-1-1, ХМ 31-1-3*-1, ХМ 44-6-2*-1, hybrid combinations with high yield are of interest for the selection 
ХМ 34-1-1*-1 and ХМ 3-5-1-1) have comparatively high SCA and and their testing continues with their investigation as a part of 
low GCA. They are also appropriate to be included in the heterosis competitive and ecological varietals experiments. 
selection for obtaining hybrids with high yields.The remaining By the dispersion analysis of the GCA and SCA for grain yield 
evaluated lines with low GCA and SCA are not appropriate for the reliable differences between the lines involved in the crosses (F 
obtaining of synthetics and hybrids with high yield; their application is 
according to the other qualities they have, which shall be analyzed in 
subsequent studies.

Conclusion

The mutant lines ХМ 42-7-1*-1, ХМ 34-1-1*-1 and ХМ 33-4-4-1 
which have high GCA are appropriate for obtaining synthetics with 
high yield. They can participate also as testers at earlier stages of the 
selection process. High variances of the SCA in the lines ХМ 4-1-1-1, 
ХМ 31-1-3*-1, ХМ 44-6-2*-1, ХМ 34-1-1*-1 and ХМ 3-5-1-1 allow 
their use in combinations for obtaining hybrids with high yields. Two 
of the mutant lines ХМ 33-4-4-1 and ХМ 42-7-1*-1 which have high 
GCA and SCA can be successfully used in both directions. 

The obtained hybrid combinations with high yield are included 
in competitive and ecological field experiments for the purposes of 
continuing their testing.
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Table 2.Effects of GCA (gi, gj) and variance of effects SCA
(σ²si, σ²sj) for grain yield of mutant maizelines, 2011
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ХМ 13-1-3-3-1
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