INTERNATIONAL
SCIENTIFIC JOURNAL
VOLUME 34
NUMBER 54
JULY 2011
ISSN-1018-1806

F.A.O. EUROPEAN COOPERATIVE RESEARCH NETWORK ON SUNFLOWER
AND THE INTERNATIONAL SUNFLOWER ASSOCIATION

Managing Editor:
Prof. Dr Dragan Skori¢ (Serbia)

Editor:
Zvonimir Sakac, M.Sc. (Serbia)

Editorial Secretary:
Snezana Merdovic¢ (Serbia)

Editorial Board:
Prof. Dr Wolfgang Friedt (Germany)
Prof. Dr Gian Paolo Vannozzi (Italy)
Dr Maria Joita Pacureanu (Romania)
Dr Ferenc Viranyi (Hungary)
Dr Jose Fernandez-Martinez (Spain)
Dr Thomas Gulya (U.S.A.)
Dr Herve Serieys (France)
Dr Yakov Demurin (Russia)
Dr Viktor V. Kirichenko (Ukraine)
Dr Yalcin Kaya (Turkey)
Dr Mulpuri Sujatha (India)
Dr Monica Poverene (Argentina)

Technical editor, design and layout:
Zvonimir Sakac¢, M. Sc. (Serbia)

Proofreaders:

Vladimir Skori¢, B.A. (Serbia)
Snezana Merdovic (Serbia)

Published twice a year in July and December

Publishing, Subscription and Advertising Office
Serbian Academy of Sciences and Arts (SASA), Branch in Novi Sad,
Nikole Pasi¢a 6, 21000 Novi Sad, Serbia
Phone/Fax: (+381 21) 450 151; Mob.phone: (+381 63) 587 096
e-mail: aleksandarO3@sbb.rs and draganskoric@sbb.rs
Web adress: http://www.doiserbia.nb.rs/journal.aspx?issn=1018-1806

HELIA 34(54), July 2011 ISSN 1018-1806
Copyright © SASA/FAO/ISA 2011

Cover page: Zvonimir Sakac¢ ¢ Printed by GRAPHIC, Novi Sad



A

.S TR At

-

—

foreword

INTERNATIONAL
SCIENTIFIC JOURNAL

ISSN-1018-1806

H E Printed in Republic of Serbia

F.A.0. EUROPEAN COOPERATIVE RESEARCH NETWORK ON SUNFLOWER
AND THE INTERNATIONAL SUNFLOWER ASSOCIATION

We wish to extend our gratitude to the Privincial Secretariat
for Science and Technological Development of the Executive
Council of Autonomous Province of Vojvodina for providing
financial support in the publication of this issue.

HELIA 34(54), July 2011, ISSN 1018-1806
Copyright © SASA/FAO/ISA 2011



&

Z
N
N

INTERNATIONAL

SCIENTIFIC JOURNAL
VOLUME 34
NUMBER 54
JULY 2011
ISSN-1018-1806 @JJ

T
F.A.O. EUROPEAN COOPERATIVE RESEARCH NETWORK ON SUNFLOWER
AND THE INTERNATIONAL SUNFLOWER ASSOCIATION

R
N

2

Contents

DEVELOPING DROUGHT AND BROOMRAPE RESISTANT
SUNFLOWER GERMPLASM UTILIZING WILD Helianthus SPECIES

Petcu, E. and Pacureanu, J. M. ........ccccoiuiiiiiiiiiiiiiieieee e et e e e e e e e e e aans 1

RESULTS OF SUNFLOWER BREEDING ON
RESISTANCE TO BROOMRAPE ON DON

Gorbachenko, F.I., Usatenko, T.V., Gorbachenko, O.F........c.ccccocviiiiiiiiiiiiiininnnnee. 9

FIRST APPEARANCE OF WHITE MOULD ON SUNFLOWER
CAUSED BY Sclerotinia minor IN THE REPUBLIC OF MACEDONIA

Karov, 1., Mitrev, S., Masirevi¢, S., Kovacevik, B.........ccccccoeiiiiiiiiiiiiiiiniiieeicecieeinnns 19

EFFECTS OF APPLIED HERBICIDES ON WEED

INFESTATION IN DIFFERENT GROWTH STAGES

OF SUNFLOWER (Helianthus annus L.)

AND ON CROP PRODUCTIVITY

Simi¢ M., Dragiéevi¢ V., KneZevi¢ S., Radosavljevi¢ M.,

Dolijanovié Z., FIPOVIE M. ....couiiiiiiiiiiiiiiie ettt 27

APPLICATION OF REDUCED RATES OF

ACCase-INHIBITING HERBICIDES TO SUNFLOWER

INTERCROPPED WITH Brachiaria ruziziensis

Brighenti, A.M., Rocha, W.S.D., Souza Sobrinho, F.,

Castro, C., Martins, C.E., Muller, M.D. .......ccooiiiiiiiiiieeeeeeeeeee e 39

REDUCED RATES OF HERBICIDES APPLIED TO IMIDAZOLINONE-RESISTANT
SUNFLOWER INTERCROPPED WITH Brachiaria ruziziensis

Brighenti, A.M., Souza Sobrinho, F., Rocha, W.S.D.,

Castro, C., Martins, C.E. and Muller, M.D. ........c.ccciiiiiiiiiiiieiieeeeeee e 49

IDENTIFICATION OF SSR MARKERS FOR

HYBRIDITY AND SEED GENETIC PURITY

TESTING IN SUNFLOWER (Helianthus annuus L.)

Pallavi. H.M., Rame Gowda, Shadakshari. Y.G.,

Bhanuprakash, K. and Vishwanath. K. ..........cccooiiiiiii e 59



NON-PARAMETRIC STABILITY ANALYSIS
OF SUNFLOWER OIL YIELD TRIALS

Balali¢ 1., Zori¢ M., Mikli¢ V., Terzi¢ S., and Radi€ V...........cccoeiviiiiiiiiininnnn, 67

GENOTYPE BY ENVIRONMENT INTERACTIONS

FOR SEED YIELD AND OIL CONTENT IN

SUNFLOWER (H. annuus L.) USING AMMI MODEL

Marinkovi¢, R., Jockovi¢, M., Marjanovi¢-Jeromela, A.,

Jocié, S., Cirié, M., Balali¢, I. and Sakac, Z. .......ccceuuueereiriiiiieieiiiiineeiiiiieeeeeeenennnn 79

STUDIES ON THE COMBINING ABILITY OF
DWARF RESTORER LINES IN
SUNFLOWER (Helianthus annuus L.)

Gejli, K., Shanker Goud, I. and Boraiah K.M. ........ccccoiiiiiiiiiiiiiiiiniicecc e, 89

RADIOSENSITIVITY OF SUNFLOWER

INBRED LINES TO MUTAGENESIS

Cveji¢ S., Afza R., Joci¢ S., Prodanovi¢ S.,

Mikli€ V., SKori¢ D., Dragin, S.........cccccccccoiiiiiiiiiiiiiiiiiiiii e 99

DEVELOPING MUTANT SUNFLOWER LINES
(Helianthus annuus L.) THROUGH INDUCED
MUTAGENESIS AND STUDY THEIR COMBINING ABILITY

Encheva, J. and Shindrova, P.........c..ccoiiiiiiiiiie e 107
INHERITANCE OF SOME MUTANT TRAITS IN SUNFLOWER
Soroka, A., LyaKh, V... 123

SELF-COMPATIBILITY IN MODERN HYBRIDS
OF SUNFLOWER (Helianthus annuus L.).
FRUIT SET IN OPEN AND SELF-POLLINATED
(BAG ISOLATED) PLANTS GROWN

IN TWO DIFFERENT LOCATIONS

Astiz, V., Iriarte, L.A., Flemmer, A. and Hernandez, L.F. ...............cooceiiiiininnnnn. 129
UPGRADE OF SUNFLOWER MEAL

PROCESSING TECHNOLOGY

Sredanovi¢, S., Levi¢, J. and Puragic¢, O........ccccoeeviiiiiiiiiiiiiiiiiiniiiiiiiiiin s 139

EVALUATION OF THE CHANGES IN THE COST
FACTORS OF SUNFLOWER PRODUCED IN THRACE
ON THE BASIS OF THE PROVINCIES IN THE
RESEARCH FIELD AND SIZES OF ENTERPRISE

Semerci, A., Kaya, Y., Sahin, 1., Citak, N......cccoooeuiiiiiiiiiiiiiineci e 147

STUDY OF GENE ACTION FOR RESTORER LINES IN SUNFLOWER
Dudhe, M.Y., Moon, M.K. and Lande, S.S........c.ccoiiiiiiiiiiiieeecceeeee e 159



General information:

This Scientific Journal is published by the Serbian Academy of Sciences and Arts
(SASA), Branch in Novi Sad (principal publisher), as the Coordination Center of the F.A.O.
European Cooperative Research Network on Sunflower in cooperation with the Institute of
Field and Vegetable Crops in Novi Sad, Serbia, and the International Sunflower Association
(ISA, Paris, France), under auspices of the F.A.O. Regional Office for Europe (Rome, Italy).

Aims and scope

HELIA publishes original theoretical, experimental and technical contributions arising
from the scientific study of sunflower crops and farming systems. The subject fields covered
include crop agronomy; sunflower genetic resources; sunflower improvement and breeding;
phytopathology and plant protection; sunflower physiology, biochemistry, metabolism, struc-
ture, genetics, at diverse levels of integration; ecology; soil, water and mineral nutrition man-
agement and farming systems.

HELIA publishes several types of articles: Original Articles, Technical Articles (including
computer applications), Short Communications, Reports, Letters to the Editor, Hypotheses
and Reviews. Articles for the series: Reports, Letters to the Editors, Hypotheses and Reviews
are either invited by the editor or proposed by the authors for the editor's prior agreement.

Availability

HELIA is issued twice a year in July and December, with one volume per year. HELIA is
available free of charge to interested libraries, university and government departments,
research institutions, etc. The Journal may also be made available to individuals who can
show that they have a need for a personal copy of the publication.

Submission of articles: Manuscripts -protectively wrapped- are to be sent in triplicate to:

HELIA, International Scientific Journal HELIA, International Scientific Journal
Prof. Dr Dragan Skori¢, Managing editor MSc. Zvonimir Saka¢, editor

Serbian Academy of Sciences and Arts (SASA), Institute of Field and Vegetable Crops,
Branch in Novi Sad, Oil-Crops Department

Nikole Pasiéa 6, Maksima Gorkog 30.

21000 Novi Sad, Serbia 21000 Novi Sad, Serbia

Instructions to authors are published at the last pages of each issue.

Reception will be acknowledged. Articles, which should be of a reasonable length, will be
considered by the Editorial Committee for scope and suitability, then assessed by two anony-
mous referees for scientific content and validity. As soon as possible, the editor informs the
authors of their decisions and of any action to be taken on the manuscript. Publication follows
4-6 months after final acceptance.

Advertisements

For advertising rates apply to the publisher.

The designations employed and the presentation of material in this publication do not imply the
expression of any opinion whatsoever on the part of the Food and Agriculture Organization of the
United Nations and of the Coordination Center of the Network concerning the legal status of any
country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers
or boundaries.

This publication contains the collective views of an international group of experts and does
not necessarily represent the decision or the stated policy of the Food and Agriculture
Organization of the United Nations.

© SASA/FAO/ISA 2011, Printed in Serbia



Instructions to authors

Three copies of the manuscript should be sent to the one of the following addresses:

HELIA, International Scientific Journal HELIA, International Scientific Journal
Prof. Dr Dragan Skori¢, Managing editor MSc. Zvonimir Saka¢, editor

Serbian Academy of Sciences and Arts (SASA), Institute of Field and Vegetable Crops,
Branch in Novi Sad, Oil-Crops Department

Nikole Pasi¢a 6, Maksima Gorkog 30.

21000 Novi Sad, Serbia 21000 Novi Sad, Serbia

Submission of a paper to HELIA is understood to imply that it is not being considered
for publication elsewhere and that the author's permission to publish his/her article in
this journal implies the exclusive authorisation of the publisher to deal with all issues
concerning the copyright therein. Submission of multi-authored manuscripts to the jour-
nal implies the consent of each of the authors.

The copy of manuscript may be submitted on an IBM compatible floppy disk (AT, format-
ted under MS DOS, Double side, High density, 3.5" ). The following text processors are accept-
able: WordPerfect, MS Word for DOS, MS Word for Windows, WordStar Professional. It is
necessary to indicate which word processor was used to generate the file and save the file in
format "Text only", or ASCII.

Graphics and diagrams which are generated in the following graphic programs: Sigma-
Plot, MS Excel and Corel Draw are acceptable and must be saved in TIF, WMF, CGM or EPS
graphic format.

Manuscript: Two copies of the manuscript, preferably in English, should be submitted
to aid refereeing and the top copy should be clearly typed in double spacing on good quality
A4 (297 X 210 mm) paper, with a 4 cm top, bottom and left-hand side margin. A page must
be numbered consecutively in the top right-hand corner, including those containing acknowl-
edgements, references, tables and figures legends, which are to be placed after the text. Arti-
cles must be concise, clear, and fluent. Authors are responsible for submitting well-written
manuscripts in proper style that have been carefully read and corrected to eliminate errors.
English texts should be checked by a native English-speaker; spelling should conform consist-
ently to either English or American form. French and Spanish texts should be checked by a
native French and Spanish speaker respectively.

The manuscript should be arranged as follows, with each section beginning on a separate
page:

I  Title page

1. Title: this should be concise and informative. If the title consists of more than 50

characters (including spaces), a short running title (less than 50 characters) should
be provided. If the paper is one of a series, a reference to the previous part should be
given as a footnote on this page.

2. List of author's names.

Institute or laboratory of origin.

4. The name and address of the author to whom proofs and offprint requests should be
sent. A telephone number, a Fax number and an e-mail adress (if available) should
be included

II' Summary: The article will be published with a summary in English, French and
Spanish. The summary should not exceed 200-250 words and should be in the same
language as the typescript. The summary should mention the objective of the investi-
gation (hypothesis and aims), the experimental material and methods, a summary of
results and the conclusion drawn from the results. The summary translations
(including the title) in the other two languages should be included at the end of the
paper, after the references and before the tables and figures

w



III Key words: Provide a maximum of six key words (or short phrases) for use in index-
ing purpose, in alphabetical order.

IV Introduction: This should contain a clear statement of the reason for doing the
work, outlining essential background, but should not include either the findings or
the conclusions.

V  Materials and methods: This should provide sufficient details of the techniques
used to allow them to be repeated.

VI Results: This should not include material appropriate to the Discussion section.

VII Discussion: This should highlight the significance of the results and place them in
the context of other work. The Results and Discussion section may be amalgamated,
if desired.

VIII Conclusions

IX Acknowledgements: These (also grants, support, etc. if any) should follow the text
and precede the references.

X References

XI Tables

XII Figure captions

Illustrations: Line diagrams support the text and must be organized logically, appear-
ing where they are mentioned. These are identified with Arabic numerals. The appropriate
position for the figures should be indicated in pencil in the margin of the manuscript. Figures
must be clear and simple, drawn in Indian ink on tracing paper. Wherever possible frame fig-
ures, hence co-ordinate axes should be completed to form a box . Centred captions, parallel to
the axes, are used to indicate the measured attributes and their dimensions (in brackets).
Evenly spaced numbering is placed external to the axes while reference marks are internal.
The minimum size of letters and symbols, after reduction, is 1.5 mm. To indicate experimen-
tal points, preferably use the symbols O, @, O, B, A, A, ¥, ¥V, %¥; avoid the symbols x
and +. Any original to be reduced must have all lettering larger than 5 mm, drawn with a sten-
cil or in letraset but not typed. Identify each copy of a figure with its number and the authors'
names. For easy of handling, postage etc., original artwork should be no larger than A4
(210 x 297 mm).

Half-tone photographs are only accepted when indispensable. Such photographs should
be positive, on glossy paper and of high contrast. It is strongly recommended that photo-
graphs be provided at their final sizes. Micrographs must include a bar of unit length. Photo-
graphs should be mounted on card with a transparent overlay for protection. The overlay
should be used to indicate masking instructions, lettering or arrows if the author cannot do
this himself neatly on the original. Colour photographs, or diapositives will be allowable at the
editor's discretion.

Legends: Legends should be typed an a separate sheet. Any explanatory material should
be placed in the legend and not in the figure; enough detail should be given so that the figure
can be understood without reference to the text.

Tables: The appropriate position for the tables should be indicated in pencil in the mar-
gin of the manuscript. Tables are identified with Arabic numerals. If there is large amount of
information in the table, it may be better to include it as an appendix at the end of the paper.
They should each be typed on a separate page. If a table is large, use several pages and type in
the sense of the longer side of the paper. Minimise the number of columns. The title of the
table should be informative and brief. Following the title, concise technical comments should
make the table comprehensible without reference to the text. Below the table specific details
on elements of the table (values, conditions) are presented with reference to the relevant ele-
ment. Long titles and long headings to columns should be avoided by the use of such notes.
Include units in the column heading. A heading to a column or line applies to all values
therein. Simplify non-significant numbers and decimals.



References: The references to the literature should be present in alphabetical order of
the first author, typed double-spaced and in text referred to as: author and year of publica-
tion, e.g. (Belloni, 1990). Citation of personal communication and unpublished data should
be avoided. Such citation should appear in the text only as (T. Bengochea, personal communi-
cation), and not in the reference list. When two articles are cited for one author, these follow
chronologically. When one or more authors are cited for several articles in any one year, a dis-
tinction is made thus: 1987a, 1987b. References should be cited in full in the reference list,
periodicals (1), books (2) and multi-author books (3) should accord with the following exam-
ples:

1 Belloni, P., Piccotino, D. and Vannozzi, G.P., 1990. Effect of artificial defoliation on sunflower
(Helianthus annuus L.). Helia 13: 63-71.

2 Bengochea, T. and Dodds, J.H., 1986. Plant Protoplasts, Chapman and Hall, London, New
York, pp. 1-90.

3 Bohnert, H.J., Crouse, E.J. and Schmitt, J.M., 1982. Organization and expression of plastid
genomes, In: Parthier, B. and Boulter, D. (Eds.), Encyclopaedia of Plant Physiology, New
Series, vol. 14B, Springer Verlag, pp. 475-530.

Proofs: Page proofs will be sent to the author's address on the title page and should be
returned to the Editor (by airmail) within 48 hours of receipt. Alterations in the text, other
than printer's errors, may be charged to the author.

Units: Authors are required to use the International System of Units (S.I. Systéme Inter-
nationale d'Unités) for exact measures of physical quantities.

Scientific names: Authors and Editor are, by general agreement, obliged to accept the
rules governing biological nomenclature, as laid down in the International Code of Botanical
Nomenclature and the International Code of Nomenclature of Bacteria. For chemical nomen-
clature, the conventions of the International Union of Pure and Applied Chemistry should be
followed.

The complete scientific name (genus, species, authority and cultivar, if appropriate)
should be cited for every organism when first mentioned. Subsequently, the generic name may
be abbreviated to initials except where intervening references to other genera would cause
confusion. Common name of organisms, if used, must be accompanied by the correct scien-
tific name on first mention. Latin names should be underlined or typed in italics.

Formulae: Mathematical formulae must be carefully typed with symbols properly
aligned and correctly spaced. Adequate spacing should be allowed above and below displayed
equations. All symbols should be typed if possible, including Greek notation; where hand-
written symbols are inevitable, they should be explained by pencil notes in the margin.

Levels of statistical significance which can be mentioned without further explanation are
* P<0.05, ** P<0.01 and *** P<0.001.

In chemical formulae, valence of ions should be given as, e.g. Ca?* and CO5%, not as
Ca™t or CO3™. Isotope numbers should be precede the symbols, e.g., 180,

Publication follows 4 to 6 months. The diskettes, colour slides, photographs and dia-
grams will not be returned to the authors.
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Submission of manuscripts on disk

Delivery Of Electronic Files

Authors may now submit accepted manuscripts to the publisher
on 3.5" or 5.25" disks

Disks must be clearly marked with the following information:

N=f-=

X Operating system

X Disk format (e.g. DS/HD)

X Word Processor used, including version number
X Authors' names

X Short title of article

considered as the definitive version.

E &

and graphic program used (with the version number) clearly marked.

Preparing Electronic Files

==

"

of this journal as given in "Instructions to Authors
commands such as centering, justifying text, indenting etc.
script; superscript.

Do not use the hyphenation facilities of your word processor.
When preparing tables use tabs, not spaces, to align columns.

¥* ¥

Three printed copies of the final version of the manuscript should be submitted with
the disk. In the event of differences between disk and hard-copy, the hard-copy will be

Ilustrations should be included separately and clearly marked. Illustrations available
electronically should be supplied on separate disks and the operating system, format,

When using a word-processor to prepare a manuscript the following should be noted:

Follow the general instructions on style (arrangement and, in particularly, the reference style)
Page design will be handled by the Publisher. There is therefore no need to use formatting

Use the word-processor's facilities to indicate the following text attributes: bold; italic; sub-

Characters not available on your word-processor (Greek letters, mathematical symbols, etc.)

should not be left open but indicated by unique code (e.g. gralpha, @, #, for the Greek letter
Ol). Such codes should be used consistently throughout the entire text. Please make a list of

such codes and provide a key.

It is essential that the printed versions supplied are produced directly from the submit-

Use "hard returns" (i.e. using the Enter key) only at the end of paragraphs. Use your

|@| ted electronic version.

&3] word-processor's "word-wrap" feature within paragraphs.
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