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WELCOME from the CHAIR

You are welcome to our conference that will be jointly organized by Trakya University
and International Sunflower Association. The aim of our conference is to present scientific
subjects of a broad interest to the sunflower community, by providing an opportunity to
present their work as oral or poster presentations that can be of great value for global
sunflower production and trade. Our goal is to bring three communities, namely science,
research, and private investment together in a friendly environment of Edirne, Turkey in order
to share their interests and ideas and to benefit from the interaction with each other.

Our Conference held with record participation with over 600 people working on
sunflower as researchers, scientists from seed companies, from oil industry and machinery
coming from all part of the World. We have 300 papers which is a record number and almost
doubles the previous meetings.

Due to many inquiries about combining our activities with oil industries in ISC 2016,
International Sunflower Oil Quality Symposium are organized as one day as a side event
during the conference. Sunflower farmers and growers will join also to our conference, so it
will be also interesting as an initial attempt to bring together triangle dimensions as scientist,
growers and industry in our conference.

Conference activities;

Plenary sessions with oral and poster presentations are on 30", 315 of May and 1% of
June 2016. Besides, the field day and the Sightseeing tours are on June 2" — 3" June 2016.

Agriculture is an important sector feeding all humankind, but it needs new
developments and technologies to supply enough food for increasing world population year
by year. Turkey is one of the most important contries on sunflower production and trade and
an example to the leading agricultural economies in the world. Therefore, we hope that this
conference will help to solve the problems encountered in the Sunflower community with
establishing good network collaborations, joint projects and better relationships among
countries with sharing our knowledge and experience together. We wish success to this
meeting and hope a great scientific achievement together with your contributions.

Edirne is not only a very nice, lovely and historical city at the edge of Europe, but
located just at the heart of Balkan region and history endowed with monuments reminding
imperial past. We are much pleased to host you all in Edirne and in Turkey.

We would like to thank you to join this conference and we would like to give also
special thanks our sponsors and collaborators for giving us big supports to organize this event.

We wish you nice stay in Edirne for truly rewarding days.
Assoc Prof Dr Yalcin KAYA

Head of Organizing Committee
President of International Sunflower Association
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INTERNATIONAL ORGANIZING COMMITTEE
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USA
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Dr. Miguel A. CANTAMUTTO
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Dr. Sujatha MULPURI
Prof. Dr. Maria DUCA
Prof. Dr. Gheorghe SIN
Dr. Yakov DEMURIN

Dr. Tatyana ANTONOVA
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Dr. Goran MALIDZA

Dr. Dragana MILADINOVIC

Dr. Sinisa JOCIC

Dr. Leire MOLINERO-RUIZ

Prof. Dr. Abdurrahim T. GOKSOY
Prof. Dr. Dilek BASALMA

Prof. Dr. Hasan BAYDAR
Prof. Dr. Fatih KILLI

Dr. Nilgiin SEZER AKMAN

Dr. Sami SUZER
Dr. Walter ANYANGA

Dr. Brent HULKE

Dr. Lili QI

Dr. Janet KNODEL
Dr. Laura MAREK
Dr. Janet KNODEL

INSTITUTION
INTA

Nidera S. A.
Pioneer Hi-Bred Co.

Inst. of Genetics, Sofia
University Vancouver
INRA, Toulouse

INRA, Toulouse
INRA, Toulouse
CETIOM, Toulouse
SOLTISS. A.
Syngenta S. A.

Direct. of Oilseeds Res.
Moldova Acad. of Sci
Academy for Agric. Sci.
VNIIMK Krasnodar
VNIIMK Krasnodar
IFVC Novi-Sad

IFVC Novi-Sad

IFVC Novi-Sad
IFVC Novi-Sad

CSIS Cordoba

Uludag University
Ankara University
Siileyman Demirel Univ
Sutcu Imam University
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Trakya Agric. Res. Inst
Serere Agric. Res. Inst.
USDA-ARS Sunflower
Research Unit
USDA-ARS Sunflower
Research Unit

North Dakota State Univ.

USDA-ARS Ames, lowa

North Dakota State Univ.

COUNTRY AREA
ARGENTINA Genetic Resources
ARGENTINA Disease Resistance
ARGENTINA Physiology

BULGARIA Genetic Resources

CANADA  Genomics
Genomics, Drought

FRANCE Resistance

FRANCE Genomics

FRANCE Agronomy

FRANCE Disease Resistance

FRANCE Breeding

FRANCE Breeding

INDIA Molecular Breeding

MOLDOVA Orobanche Resistance
ROMANIA  Agronomy

RUSSIA Oil Quality
RUSSIA Disease Resistance
SERBIA Confectionery
Herbicide Resistance,
SERBIA Weed Management
SERBIA Molecular Breeding
SERBIA Breeding
SPAIN Disease Resistance
TURKEY  Breeding
TURKEY  Agronomy
TURKEY  Oil Quality
TURKEY  Confectionery
TURKEY  Seed Certification
TURKEY  Agronomy
UGANDA  Breeding
USA Breeding
USA Molecular Genetics
USA Sunflower Insects
USA Genetic Resources
USA Sunflower Insects
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INVITED SPEAKERS of ISC 2016

SESSIONS

Breeding

Molecular Breeding

Agronomy and Seed Production
Genetic Resources

Disease & Pest resistance and Management
Orobanche Resistance and Management
Abiotic Stress Tolerance and Management
Herbicide Resistance and Management

Confectionery

SPEAKER

Dr Branislav DOZET (Hungary)

Dr. Lili QI (USA)

Dr Philippe DEBAEKE (France)
Dr Laura MAREK (USA)

Prof Dr Steven MASIREVIC (Serbia)

Dr Maria JOITA-PACUREANU (Romania)
Dr Nicolas LANGLADE (France)

Dr Goran MALIDZA (Serbia)

Dr Nada HLADNI (Serbia)

INVITED SPEAKERS of INTERNATIONAL SUNFLOWER OIL

QUALITY SYMPOSIUM

NAME INSTITUTION COUNTRY
Prof Dr Nurhan T. DUNFORD Oklahoma State Univ. USA
Fabrice THURON Fat & Associes, FRANCE
Dr Leanordo VELASCO CSIC, Cordoba, SPAIN

THE EDITORS OF PROCEEDING BOOK

Assoc Prof Dr Yalcin KAYA, Assoc Prof Dr Semra HASANCEBI
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SCIENTIFIC COMMITTEE of INTERNATIONAL SUNFLOWER OIL
QUALITY SYMPOSIUM

Prof Dr Aziz TEKIN

Prof Dr Selma TURKAY

Prof Dr Ayta¢ SAYGIN GUMUSKESEN
Prof. Dr Beraat OZCELIK
Prof Dr Enrigue M. FORCE
Prof Dr Nurhan T. DUNFORD
Assoc Prof Dr Umit GECGEL
Assoc Prof Dr Haci A. GULEC
Asst Prof Dr Buket ASKIN

Dr Leanordo VELASCO

Dr. Yakov DEMURIN

Fabrice TURON

Huseyin BUYUKSAHIN
Metin YURDAGUL

Suat OZTURK

YABITED, Turkey

Istanbul Technical Univ., Turkey
Ege University, Turkey

Istanbul Technical Univ., Turkey
CSIC, Sevilla, Spain

Oklahoma State University, USA
Namik Kemal University, Turkey
Trakya University, Turkey
Kirklareli University, Turkey
CSIC, Cordoba, Spain

Vniimk Institute, Russia

Fat & Associes, France

BYSD, Turkey

MUMSAD, Turkey

TYSD, Turkey
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19. International Sunflower Conference

19TH INTERNATIONAL SUNFLOWER CONFERENCE
29 MAY - 3 JUNE, 2016
EDIRNE, TURKEY

CONFERENCE PROGRAM

GENERAL SESSION

SUNDAY, MAY 29t 2016

14 % - 203  Registration at Hotels and Balkan Congress Center

MONDAY, MAY 30t 2016

08 30 - Registration at Balkan Congress Center

09 30
09 30 - Opening Ceremony
10 % Balkan Synphony Orchestra

Slide Show: Sunflower from Soil to Table:Our Yellow Bride in the fields
Giving Appreciation Certficates to our Sponsors
1039 - 11 Coffee break

11 % - OPENING SESSION:

12 %0 Session Chair: PROF DR MARIA DUCA — Rector of University of Moldova
Academy of Science

11 % — Invited Speaker Prof Dr. Dragan Skoric “HISTORY OF SUNFLOWER

1140 BREEDING IN THE WORLD”

11 % — Invited Speaker Dr. Lili Qi “MOLECULAR MAPPING OF THE DISEASE

iy RESISTANCE GENES AND ITS IMPACT ON SUNFLOWER BREEDING”
12 % _ DISCUSSION
1230

12%-13% | UNCH ((Courtesy of Nidera Semillas)
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GENETIC AND BREEDING

BIOTIC AND ABIOTIC STRESS
TOLERANCE

CROP PRODUCTION
AND MANAGEMENT

MOLECULAR GENETICS

(Main Meeting Room)

(2" Floor Senate Meeting Room)

(2" Floor Left Meeting Room)

(2" Floor Right Meeting Room)

30.05.2016 MONDAY

30.05.2016 MONDAY

30.05.2016 MONDAY

30.05.2016 MONDAY

13%0 159

1% Session Chair: CARLOS
FEOLI

1%t Session Chair: DR MARIA
JOITA- PACUREANU

15'Session Chair:DR VALENTINA
ENCHEVA

1%'Session Chair: DR RENATE
HORN

1330 _1350

1350 1410

Invited Speaker
DR BRANISLAV DOZET

Contemporary Challenges in
Sunflower Breeding

The genetics and evolution of solar
tracking — B. BLACKMAN, S.
HARMER

Use of polymer hydrogel in soil
moisture conservation for
sunflower cultivation in rainfed
situations of Northern Karnataka,
India: A case study — U.
SHANWAD, B.CHITTAPUR,

SHANKERGOUD I, B.DESAI,
GOVINDAPPA MR., V.
KULKARNI

The cultivated sunflower pan
genome provides insights on the
wild sources of introgressions and
their role in breeding — S.
HUBNER, E.ZIGLER, J.R.
MANDEL, D.
SWANEVELDER, P.
VINCOURT, N.LANGLADE, J.
M. BURKE, L.H. RIESEBERG

Impact of exogenously applied glycine
betaine on physiological attributes of
sunflower under drought stress- NOSHIN
., NADIA Z., N. BATOOL, Q. BANO

Determination of the yield and
yield components performance of
some sunflowers (Helianthus
annuus L.) under rainfed
conditions — I. DEMIR

Principal Component Analysis for
Carbon Isotope Discrimination-
Related Traits in Recombinant
Inbred Lines of Sunflower — A. L.
ADIREDJO, T. LAMAZE, P.
GRIEU

1410 -14%

Genetic analysis of seed yield
related traits under optimum and
limited irrigation in sunflower —
M. GHAFFARI

Rapid invitro screening of sunflower

genotypes for moisture stress tolerance
using PEG 6000 - SHANKERGOUD 1.,

SHESHAIAH K. C.

Appropriate nitrogen (N) and
phosphorus (P) fertilizer regime
for sunflower (Helianthus annuus
L.) in the humid tropics — E.
AKPOJOTOR, V. OLOWE

Molecular Studies of Sunflower
Responses to Abiotic Stresses — .
TINDAS, R. I. AYTEKIN, S.
CALISKAN

14% -14
50

Breeding for sunflower hybrids
adapted to climate change: the
SUNRISE collaborative and
multi-disciplinary Project -
LUBRANO-LAVADERA AS.,
M. COQUE, MUNOS S.,
DEBAEKE P., MANGIN B.,
GOUZY J., KEPHALIACOS C.,
PIQUEMAL J., PINOCHET X.,

Exploring drought tolerance related traits
in Helianthus argophyllus, Helianthus

annuus and their hybrids — M.

MUBASHAR HUSSAIN, M. KAUSAR,

M. KHAN, P. MONNEVEUX

Interactive Effects of Different
Intra-Row spacing and Nitrogen
Levels on Yield and Yield
Compenents of confectionery
sunflower (Helianthus annuus L.)
genotype (Alaca) Under Ankara
conditions — S. DAY, O.
KOLSARICI

Comparative assessment of
androgenic response in sunflower
(Helianthus annus) — N. AKGUL,
E. CABUK SAHIN, Y. AYDIN,
A. ALTINKUT UNCUOGLU, G.
EVCI, A GUREL
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LANGLADE N.
1450-15% | Discussion Discussion Discussion Discussion
15%-15% | Coffee break Coffee break Coffee break Coffee break

15%-15

Assessment of sunflower
germplasm selected for cold
tolerance under autumn planting
conditions in Morocco -
HOUMANAT K., MAZOUZ H.,
EL FECHTALI M.,
NABLOUSSI A.

1550_1610

Perspective and challenges to
develop high yielding, disease
resistant and oil quality
sunflower hybrids in India -
R.K.SHEORAN

Invited Speaker
PROF DR STEVAN MASIREVIC

Sunflower diseases research progress and
management

Global change adaptation: what
future for sunflower crops and
products? A foresight study for
oilseed chains at 2030 horizon — E.
PILORGE, A. M. TREMBLAY,
F. MUEL

Molecular and genetic aspects of
sunflower defensive response to
downy mildew - T.
SESTACOVA, A.PORT, M.
DUCA

Bioactivity and Phytochemical
Evaluation of Sunflower
(Helianthus annuus L.) Leaf
Extract — Y. BIBI, A. QAYYUM,
S. NISA

Recent Molecular Studies on
Downy Mildew Disease — A. K.
TURKMEN, S. CALISKAN

1610_1630

Stability performance of new
introduced sunflower hybrids for
seed yield and its components
under Sudan conditions — A. A.
M. ABDALLA

Control of Verticillium dahliae causing
sunflower wilt using Brassica green
manures - DESSERRE D., MESTRIES
E., DECHAMP-GUILLAUME G.,
SEASSAU C.

Effects of Different
Organomineral and Inorganic
Compound Fertilizers on Seed
Yield and Some Yield
Components of Sunflower (H.
annuus L.) - S. SUZER, E.
CULHACI

Molecular Studies involved in
sunflower responses in drought
stres - 1. ALTINDAS, E.
AKSOY, S. CALISKAN

Syngenta)

Syngenta)

16°°16 *| Discussion Discussion Discussion Discussion
16%5-18 Poster Session Poster Session Poster Session Poster Session
1930 Dinner Party (Courtesy of Dinner Party (Courtesy of Syngenta) Dinner Party (Courtesy of Dinner Party (Courtesy of

Syngenta)
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31.05.2016 TUESDAY 31.05.2016 TUESDAY 31.05.2016 TUESDAY 31.05.2016 TUESDAY
09%-10 |3RP Session Chair: DR 3RP Session Chair: PROF DR STEVAN | 3RP Session Chair: DR AMELIA | 3R° Session Chair: DR
10 OLIVIER COTTET MASIREVIC BERTERO DE ROMANO DRAGANA MILADINOVIC
aCr?cI)Lﬁ;ﬁISsna?wfdvéggeI:t?éggthUS 5w ifer e I ETTEELDO @i per EgEm o Proteomic response of sunflower
09 -09 Sunflower Fusarium Wilt - JING G.
50 sunflower from the desert YUAN YUAN 7. GUI Z.. TiAN Z.. KAI ) to drought stres — M. GHAFFARI,
southwest USA - G. SEILER, ||\ ")\ 7 ” ” ” Invited Speaker M. TOORCHI, M. VALIZADEH
L. MAREK " '
The b1 locus that controls apical DR PHILIPPE DEBAEKE
shoot branching in H. annuus Identification of HaDELLA,
exhibits a molecular diversity o . HaGID1 as well as HaSLEEPY
linked to the breeding history of | Distribution of Plasmopara halstedii | Sunflower and climate change
. : < : _ e and HaSNEEZY genes
09% -10 hybrids - DURIEZ P., pathotypes in Hungary — R. BAN, A. |in Europe: crop vulnerability, involved in gibberellin
0 BONIFACE, M. C., POUILLY |KOVACS, G. BAGLYAS, M. adaptation, and mitigation arElinG 7 S aer - B
N., VAUTRIN S., MAYJ., PERCZEL, G.TUROCZI, K. potential SWALD N GEHM L
RODDE N., BERGES H., KOROSI 0 e 7=
CARRERE S., GOUZY J., P. POPIOLKOWSKI, A.
VINCOURT, J. PIQUEMAL, S. ANTELMANN, R. HORN
MUNOS
. : Exploitation of the knowledge on Chemical Broomrape
Phenotypic and genotypic . .
. oomycete effectors to drive the (Orobanche cumana) control in L
characterization of 400 new di . . ) Characterization of sunflower
0 : iscovery of durable disease resistance | Clearfield® sunflower with . : s :
=50 | ST [ealiEs) IS — (et to downy mildew in sunflower — Y different Imazamox containin o] 1es i g st
30 BAUTE, W. ANYANGA, E. y " | herbicide fortmulat 9 |acid content by DNA markers —
ALBRECHT L. H PECRIX, L. BUENDIA, Q. erbicide formulations — M. B. B. BILGEN
RIESEBERG1 T GASCUEL, C. PENOUILH- PFENNING, M. VALTIN, S. T
SUZETTE, L. GODIARD SASCHA, J. BESSAI
Developing well adapted Pulsa@ P[u s Evaluation of WRKY and
o X . Eurolightning® Plus - - .
hybrids in Europe by using a | Response to sunflower (Helianthus herbicides for enhanced weed MY B transcription factors in
10%°-10 | G*E approach - GAUTIER annuus L.) plant at early growth stage some downy mildew infected

50

F., HELOISE H.,
MILAGROS G., SAUVAIRE
D.

to cadmium toxicity — Y. CIKILI, H.
SAMET, N.C. ATIKMEN

control in Clearfield® Plus
sunflower — J. BESSAI,
SCHLAFER S., PFENNING
M., MORAN D., CARTIN J.

sunflower lines; microarray
data analysis — E. FILIZ, I. I.
OZYIGIT, R. VATANSEVER
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10° -11%9 Discussion Discussion Discussion Discussion
11%° -1129 Coffee break Coffee break Coffee break Coffee break
1120.19% 4"Session: Chair: DR SINISA | 4" Session Chair: DR MICHAEL 4" Session Chair: DR SUJATHA 4" Session Chair: PROF DR

JOCIC

FOLEY

MULPURI

RISHI BEHL

1120_1140

Correlation studies between SSR
marker based genetic distance
and heterosis in sunflower
(Helianthus annuus L.) — V.
KULKARNI, SHANKERGOUD
l., SUPRIYA S.M, SURESHA
P.G.

PCR combined with GFP tagged
Verticillium dahliae confirmed the
seeds transmission of Sunflower
Verticillium Wilt - YUAN YUAN Z.,
GUI Z., JIAN Z., JUN Z.

Relationships between
Germination and Vigor Tests
with Field Emergence of
Sunflower in Iran — H.
SADEGHI, S. SHEIDAEI

1140_12 00

Optimization of Agrobacterium-
mediated gene transfer systems
in Turkish sunflower (Helianthus
annuus L.) varieties — I. I.
OZYIGIT, S. KARADENIZ, H.
TOMBULOGLU, E. FILIZ

Stability of the level of partial resistance
to white rot in sunflower — M.
ANABELLA DINON, F. CASTANO, S.
SAN MARTINO, J. LUQUEZ, F.
QUIROZ

Pest Monitoring and Handling
System Based on 4G Mobile
System — C. ATLIG

Invited Speaker

DR STEPHANE MUNOS
De novo sequencing of the
Helianthus annuus and
Orobanche cumana genomes

129017 X

Inclusion of dominance effect in
genomic selection model to
improve predictive ability for
sunflower hybrid performance —
F. BONNAFOUS, N.

Genetic divergence among sunflower
inbred lines and their convergent
improvement for yield, quality and disease
resistance- R. RANI - R. K. SHEORAN —
S. CHANDER - R. K. BEHL

New seed treatment solutions for
Plasmospora Resistance
Management in Sunflower — F.
BRANDL

Comparison of cytoplasmic male
sterility based on PET1 and PET?2
cytoplasm in sunflower
(Helianthus annuus L.) - HORN
R., REDDEMANN A,

LANGLADE, B. MANGIN DRUMEVA M

122%0-12 39 Discussion Discussion Discussion Discussion

13%0.13 39 Lunch (Cogrtesy of Edirne Lupch (Courtesy of Edirne Farmer Lunch (Cogrtesy of Edirne Lunch(Cou_rtesy of Edirne
Farmer Union) Union) Farmer Union) ~armer Union)

1330_15 30

5 Session Chair: DR
THIERRY ANDRE

5 Session Chair: DR ROBERT
NEMETH

5" Session Chair: PROF DR
BENJAMIN BLACKMAN

5" Session Chair: PROF DR
DEJANA PANKOVIC

13%-13 %

Invited Speaker

DR MARIA JOITA-
PACUREANU

Broomrape (Orobanche cumana
Wallr.) - Update on racial

Cadmium-potassium interrelationships in
sunflower (Helianthus annuus L.) — H.
SAMET, Y. CIKILI, N.C. ATIKMEN

Performance of sunflower hybrids
in black cotton soils of Northern
Karnataka, India — U.
SHANWAD, SHANKERGOUD |,
S. N. SUDHAKARBABU, V.
KULKARNI, GOVINDAPPA
MR, VIJAYKUMAR G.

Approaches for improvement of
resistance to powdery mildew in
sunflower (Helianthus annuus L.)
—S. MULPURI, K.
PALCHAMY, C.R.
SANKARANENI, V.
KODEBOYINA
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composition and distribution,
host resistance and management

Effects of Micro Nutrients (Fe, Zn, B and
Mn) on Yield and Yield Components of

Modeling sunflower fungal
complex to help design integrated

Genetic engineering studies on

50 _ ieg -
1103 o Two Sunflower (Helianthus annuus L.) pest management strategies sunflower- M. E. CALISKAN, S.
. . . i AUBERTOT J. N.,, MESTRIES
Cultivars in Urmia Condition — A. E M. A VEDY-ZECCHINI P DAS DANGOL
RAHIMI, J. JALILIAN Py i T
’ DEBAEKE
Testing annual wild sunflower Quantlflcatlor_w of dro_ught tolerance levels _Escape to tlony bug (Nysius
. . of sunflower inbred lines by means of simulans Stal) attack across
species for resistance to i hvll-a fl lanting date adi .
Orobanche cumana Wallr — S chlorophyll-a fluorescence - A. S. planting date adjustment in
14%° -14 . . ' BALKAN, NALCAIYI, S. CULHA sunflower hybrid seed crops from | Invited Speaker
ot TERZIC, B. DEDIC, J. . :
ATLAGIC. S. JOCIC. D ERDAL - O. GUNDUZ, V. PEKCAN, O. |southern BuenosAires province,
MILADIN’C)ViC M > ARSLAN, N. CICEK, Y. KAYA, Y. Argentine —J. RENZI, O. DR NICOLAS LANGLADE
JOCKOVIC > EKMEKCI REINOSO, M. BRUNA, M.
AVALQOS, M. CANTAMUTTO | Genome-wide association of oil
Determination of superior hybrid | The effect of climate factors and climate yield plasticity to drought,
combinations in sunflower and | change on the yield of sunflower Current Situation, Problems and nitrogen and chilling stresses in
1430 -14 |testing of their resistance to (Helianthus annuus L.) in Marmara region | Solutions of Sunflower in the sunflower
50 broomrape (Orobanche cumana |—H. GURKAN, H. BULUT, N. Central Anatolian Region —C.
Wallr.) In infested areas — O. BAYRAKTAR, M. DEMIRCAN, O. YAVUZ, S. CALISKAN
GUNDUZ, A.T. GOKSOY ESKIOGLU, N. KOCAK
50 _
(}04 = Discussion Discussion Discussion Discussion
15% -15
30 Coffee break Coffee break Coffee break Coffee break
15%-17 | 6™ Session Chair: DR CHAO  [6™ Session: Chair: DR GERALD 6™ Session Chair: PROF DR 6™ Session Chair: DR
%0 CHIEN JAN SEILER MICHELLE GILLEY STEPHANE MUNOS
Effects of Naphthalene Acetic Acid and Microbial Dressing of Sunflower O L T 0T aTIETE s
£ . . - : ; (Orobanche cumana Wallr.)
15°° -15 | Invited Speaker N6-Benzyladenine on Androgenesis in Seeds with Trichoderma . .
50 ; : resistance in sunflower — .
Helianthus annuus L. Anthers - S. harzianum KUEN 1585 Y. S. CELIK. D. ZARARSIZ. A
DR GORAN MALIDZA DAYAN, H. ARDA YONSEL, M. SEVIM FRARY, S.DOGANLAR
.| Do cell wall proteins affect the setting of | Green and brown bridges aid Determination the genetic
15°0-16 LGS W TSIl grains and their potential weight in survival of multiple Diaporthe / characterization of different lines

10

sunflower: Challenges and
opportunities

sunflower? — D. CALDERINI, S.
VASQUEZ, F. CASTILLO, P.

Phomopsis species with a range of
virulences on sunflower, soybeans,

of sunflower (Helianthus annuus
I.)by using genetic resources




19" International Sunflower Conference, Edirne, Turkey, 2016

MONTECINOS, A.CLAUDE, C.
LIZANA, R.RIEGEL

mungbeans and other crops in
Australia. — S. THOMPSON, S.
NEATE, Y. PEI TAN, R.
SHIVAS, E. AITKEN

based on SSRs (Simple Sequence
Repeat) — D. BASALMA, M.
PASHAZADEH

169-16 ¥

Advancements in Clearfield®
Plus Sunflower Hybrid Variety
Development — B. WESTON,
M. PFENNING, C. NIETO, P.
ANGELETTI, E. SAKIMA

The Estimating Drought Stress Tolerances
of Sunflower Inbred lines under controlled
environmental conditions — O. ARSLAN,
A. S. BALKAN NALCAIYI, G. EVCI,

V. PEKCAN, . M. YILMAZ, S. CULHA
ERDAL, N.CICEK, Y. KAYA,Y.

Evaluation of Sunflower
(Helianthus annuus L.) Hybrids
for Photothermal Units
Accumulation, Oil Yield, Oil
Quality and Yield Traits under
Spring Planting Conditions of
Haripur, Pakistan — A. QAYYUM,
I. SULTAN, S. U. KHAN, Y.

Study of the genomic diversity of
Verticillium sp. capable of
colonizing sunflower. How
knowledge of pathogen genetic
structure can be combined with
classical breeding approaches to
guide it — H. MISSONNIER, F.
LUIGI, L. GWENAELLE,

EKMEKCI BIBI, A. MEHMOOD, A.SHER, |DAYDE J, J. ALBAN,
M. A. JENKS THOMMA B. PHJ
16%9-16%9 Discussion Discussion Discussion Discussion
16%-18 % Poster Session Poster Session Poster Session Poster Session
19 %0- Dinner Party Dinner Party Dinner Party Dinner Party

01. 06.2016 WEDNESDAY

01.06.2016 WEDNESDAY 01.

06.2016 WEDNESDAY

0930_ 11 00|

7"Session Chair: DR MIGUEL
CANTAMUTTO

REGISTRATION

0930 _0950

The effects of applied herbicides on yield and
oil quality components of two oleic and two
linoleic sunflower (Helianthus annuus L.)
hybrids — F. ONEMLI, U. TETIK

INTERNATIONAL SUNFLOWER OIL
QUALITY SYMPOSIUM Opening Cerenomy

09 %0101

New virulences of Orobanche cumana appear
in Romania - PARVU N., TEODORESCU A.

Session Chair: PROF DR MEHMET EMIN

CALISKAN
Invited Speaker

Fabrice THURON - "HO Oilseeds and Oils
Market: Positioning Sunflower Today and

Tomorrow

10 -10%

Genetic characterization of the interaction
between sunflower and Orobanche cumana -
LOUARN J., M. C. BONIFACE, POUILLY
N., VELASCO L., P. VINCOURT, B.

Invited Speaker

Prof Dr Nurhan TURGUT DUNFORD
Sunflower Oil: A Premium Oil for Food

Applications




19" International Sunflower Conference, Edirne, Turkey, 2016

PEREZ-VICH, MUNOS S.

10%-10

Study of Orobanche cumana genetic diversity —
M. COQUE, T. ANDRE, R. GIMENEZ, M.
ARCHIPIANO, L.POLOVYNKO, M.C.
TARDIN, C.JESTIN, B. GREZES-BESSET

Invited Speaker

DR. LEONARDO VELASCO

Source and sink affect phytosterol concentration
and composition of sunflower oil

10%°-11 %9 Discussion Discussion Discussion

11%0 -1129 Coffee break Coffee break Coffee break

1120123 g:gzséiggR%ha": DR LOREN Hi. 8"Session: Chair: DR LEONARDO VELASCO | 8"Session: Chair: PROF DR ZHAO JUN
Oil content and oil quality characteristics of Quality characteristics of roasted sunflower

1120.11% | 1nvited Speaker linoleic and high-oleic sunflower varieties seeds during storage - M. B. BAHAR, F.

1140_12 00

DR LAURA F. MAREK

Sunflower Genetic Resources

cultivated in Turkey — B. ASKIN, M. AFACAN,
V. BICER, O. KARADAS, I. KONUK

SEYHAN, B. OZTURK, B. TOPAL, F. S.
BAYRAKTAR

Determination of Textural, Rheological Properties
and SFC, SMP Values of Oleogels Prepared
Using Sunflower Oil — H. PEHLIVANOGLU, O.
S. TOKER, H. IMAMOGLU, M DEMIRCI

Effect of different storage conditions on quality
properties of raw and roasted sunflower kernels
—F. SEYHAN, M. B. BAHAR, B. TOPAL, B.
OZTURK, F. S. BAYRAKTAR

129017 X

Four decades of sunflower genetic resources
activities in India— M. DUDHE, S.

Assessment of sunflower oil adulteration — A.
CEVIK, A. UNVER

The Evaluation of Sunflower Harvest Waste as
Silage Feed — S. BUYUKKILIC BEYZI, M.

MULPURI YILMAZ, Y. KONCA
1220-12 39 Discussion Discussion Discussion
12%0-13 %9 Lunch (Courtesy of Edirne Commodity Exchange)

13%-15 ¥

9™ Session Chair: DR ABELARDO DE LA

VEGA

9™ Session Chair: PROF DR NURHAN T.
DUNFORD

9™ Session Chair: PROF DR SEVGI
CALISKAN

1330_13 50

13%0-1410

Invited Speaker
DR NADA HLADNI

Present status and future prospects of global
confectionery sunflower production

The effects of vacuum and atmospheric deep-fat
frying process on total frying-use time of
sunflower oil and on french fries quality — E.
DEVSEREN, D. TOMRUK, U. BAYSAN, M.
KOC, H. KARATAS, F. ERTEKIN

Study of the characteristics of cultivated
varieties of sunflower, regarding the production
of high quality sunflower meal with dehulling
process - S. DAUGUET, F. LABALETTE, F.
FINE, P. CARRE, A.MERRIEN, J. P.
PALLEAU

Effect of curcumin nanoparticles on oxidative
stability of sunflower oil-in-water emulsions — F.
BOZKURT, M. T. YILMAZ, C. YILDIRIM

Acceptability of chapati Made With
Supplementation of Sunflower (Helianthus
annuus L.) Seed Meal — M. KARWASRA, S.
DHIYA




19" International Sunflower Conference, Edirne, Turkey, 2016

141014

Grain, kernel and hull characterization of
oilseed and oilseed x confectionary genotypes-
S. ZUIL, M. LAUREANO, P. ROCCA, M.
DELLA MADDALENA

Application of artificial neural network on
prediction of moisture content of the deep-fat
frying of beef meatballs in sunflower oil-H.1.
KOZAN, C. SARICOBAN, H. AKYUREK

Some Antinutrients and in vitro Protein
Digestibility of Home Processed Sunflower Seed
Meal — M. KARWASRA, S. DHIYA

14%-14%

Effects of herbicide and salinity stresses on
some defense responses of sunflower plant- A.
KAYA

Effect of the Deep-Fat Frying Process on Aroma
Compounds of Sunflower Seed Oil — S. KESEN,
A.S. SONMEZDAG, A. AMANPOUR, H
KELEBEK, S.SELLI

14%0-5 % | Discussion Discussion Discussion
15%-15% | Coffee break Coffee break Coffee break
Quantitative Determination of Sunflower in The Effect of the ESSENTIAL OIL from Citrus
15%-15% | Mixed Concentrate Feeds by Real Time PCR- | aurantium as a source of natural antioxidant in
M. KAYA,Z. KIYMA sunflower oil — 0. ERDOGDU, A. BOZDOGAN
The evaluation of annual wild Helianthus LC-DAD/ESI-MS/MS Characterization of
15501610 species for their morphological, phenological Phenolic Compounds of Sunflower oil — H.. The Meeting of International Consortium for
and seed chemical characteristics in field KELEBEK, S. SELLI, A. S. SONMEZDAG, S. Sunflower Genomic Resources
conditions — F. ONEMLI, G. ONEMLI KESEN, G. GUCLU, O. KOLA
Lessons from ten years of an interprofessional
1610-16% survey plan on sunflower food safety - S.
DAUGUET, F. LACOSTE
16%0-16% Discussion Discussion




19" International Sunflower Conference, Edirne, Turkey, 2016

164-17%

ISA GENERAL ASSEMBLY

1745 _1800

Closing Ceremony

0930_1200

13%0.17%

Field Day in Trakya Agricultural Research Institute
Visiting Demo Plots

Edirne City Tour

1730 _

Free Shopping Time

0700_1930

Istanbul City Tour

19%-93%

Bosphorus Yacht Tour and Dinner




19" International Sunflower Conference, Edirne, Turkey, 2016

CONTENTS

ORGANIZING COMMITTEE.......cccoiiiiiiiiiiiiiiiisiiiiiiiisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 1
SCIENTIFIC COMIMITTEE ....oiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisississsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 3
INVITED SPEAKERS OF ISC 2016.....ccccuueeeeeeeemmemmmemmemeemmmmmmeeeeemeseeseesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 4
SCIENTIFIC COMMITTEE OF INTERNATIONAL SUNFLOWER OIL QUALITY SYMPOSIUM.........ceerrerrriiinrrnnnnnnnnnnns 5
CONFERENCE PROGRAM ......uuutiiiiisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 6
CONTENTS ...cuuiiss s bbb bbb bbb bbb bR sbRRRbRRRRRRRRRRRRRRRRRRRRRRRbasssssses 1
KEYNOTE PAPERS ....coovviiiiiiiiiiiiiiieiieeiiieeeetteeeeeeteeeteeeessesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 9
HISTORY OF SUNFLOWER BREEDING IN THE WORLD ...cccouvitiiiiiieiiiriieiiiee sttt 10
CONTEMPORARY CHALLENGES IN SUNFLOWER BREEDING .....uuuuuuuuuuueneueuniaienssssasanesesssenasssssssssesssssesssasasessssssssssssssnssssnness 11
MOLECULAR MAPPING OF THE DISEASE RESISTANCE GENE AND ITS IMPACT ON SUNFLOWER BREEDING..... 20
SUNFLOWER GENETICRESOURCES .....coiiiiiiiiiiiiiiitic ittt an e snas e 31
PRESENT STATUS AND FUTURE PROSPECTS OF GLOBAL CONFECTIONERY SUNFLOWER PRODUCTION .......... 45
SUNFLOWER DISEASES RESEARCH PROGRESS AND MANAGEMENT .....coiiiiiiiiiiiiiiiiiieniiccire e 60
BROOMRAPE (OROBANCHE CUMANA WALLR.) IN SUNFLOWER — UPDATE ON RACIAL COMPOSITION AND
DISTRIBUTION, HOST RESISTANCE AND MANAGEMENT ....ovtiiiiiiiiiii ettt 70
INTEGRATED WEED MANAGEMENT IN SUNFLOWER: CHALLENGES AND OPPORTUNITIES ...ccovviiiiiiiiiiiiiiiiiiiieiicirenereeeeeeeeeeeeeeee 90
SUNFLOWER CROP AND CLIMATE CHANGE IN EUROPE: VULNERABILITY, ADAPTATION, AND MITIGATION
POTENTIAL. .ttt ittt e e s b et e s s bt e s ebb b e e s sab bt e s s b b e s e s aabae e e sbbeeessabaeesannns 100
SUNFLOWER SEED OiL: A PREMIUM OIiL FOR FOOD APPLICATIONS .eeeeeiuurerererereraiiereeeeeessesnnrenereessesnnreneresesessmnnsneeeens 117
SOURCE AND SINK AFFECT PHYTOSTEROL CONCENTRATION AND COMPOSITION OF SUNFLOWER OL «ceveeeieiierirereeeneniireneeennns 118
PHYSIOLOGY ..coovveerreemenmeneeeeeeeeeeeeeeeeeessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnss 126
DO CELL WALL PROTEINS AFFECT THE SETTING OF GRAINS AND THEIR POTENTIAL WEIGHT iN SUNFLOWER? ....cevevvveeeeriieeeenes 127
THE GENETICS AND EVOLUTION OF SOLAR TRACKING .....ouviiiiiiiiiiiiiiiiiiiic i 128
EVALUATION OF SUNFLOWER (HELIANTHUS ANNUUS L.) SINGLE CROSS HYBRIDS UNDER HEAT STRESS
L0101 70 1T PPN 138

EXPLORING DROUGHT TOLERANCE RELATED TRAITS iN (HELIANTHUS ARGOPHYLLUS, HELIANTHUS ANNUUS) AND

THEIR HYBRIDS ...ttt ettt ettt e e e e e ettt e e e e e e e et ta e e e e e e seaaaebaaeaaaeeesnstaaseaeeeesassassaeeeessansssssenaeessanes
EFFECTS OF HERBICIDE AND SALINITY STRESSES ON SOME DEFENSE RESPONSES OF SUNFLOWER PLANT
IMPACT OF EXOGENOUSLY APPLIED GLYCINE BETAINE ON PHYSIOLOGICAL ATTRIBUTES OF SUNFLOWER

UNDER DROUGHT STRESS ....cettitttietiieitiiteee e serititt et e s s s e siaiete e e e s sesasbateeeeesesssbasaeeeesssssssssseasesssnssssenesesssnnssnnens 158
BiOACTIVITY AND PHYTOCHEMICAL EVALUATION OF SUNFLOWER (HELIANTHUS ANNUUS L.) LEAF EXTRACT .oevvveeeveesveeennennn 175
THE ESTIMATING DROUGHT STRESS TOLERANCES OF SUNFLOWER INBRED LINES UNDER CONTROLLED .....cvevrerrrnunnrreeeerssnnnns 176
EFFECTS OF NAPHTHALENEACETIC ACID AND N6-BENZYLADENINE ON ANDROGENESIS IN HELIANTHUS ANNUUS L.
........................................................................................................................................................................ 177
CYTOKININS: THE KEY TO DIFFERENCES iN PATTERNS OF CANOPY SENESCENCE iN STAY-GREEN AND FAST DRY-DOWN SUNFLOWER

HYBRIDS 1eeetteeiuittteeeeeeseesitteeetesssestutaeeeesssasustaeeeesssasssraeaeesssasasssesaeeessssasssaseeasssssanssssaeesesssasssnsenesesssansnnsseeeesssnnnns 185
PHYSIOLOGICAL BASiS AND ANTIOXIDANT ACTIVIiTY iN COLD STRESS RECOVER iN SUNFLOWER (HELIANTHUS ANNUS L.) ......... 186

EXPRESSION OF DEFENSE RELATED GENES IN LEAVES OF TWO SUNFLOWER LINES AFTER INFECTION WiTH SPORES OF PLASMOPARA

LEAF SENESCENCE IN SUNFLOWER WAS ADVANCED OR DELAYED DEPENDING ON CHANGES IN THE SOURCE-
SINK RATIO DURING THE GRAIN FILLING PERIOD ....ccoiiiiiiiiiiiiiiiiiiiciiiin s 191
TWO SIMPLE MODELS INCLUDING THE SOURCE/SINK RATIO TO EXPLAIN BLACK STEM BY PHOMA MACDONALDII
IN SUNFLOWER ...ttt bbb e s st e e s aba e e s s bb e e e e aba e e ssanes 201
CALLUS FORMATION AND PLANT REGENERATION IN SUNFLOWER (HELIANTHUS L., ASTERACEAE) IN VITRO
LIS LU O S 211



19" International Sunflower Conference, Edirne, Turkey, 2016

OBSERVATIONS ON IMI GROUP HERBICIDES STRESS ON SUNFLOWER LEAVES (HELIANTHUS ANNUUS L.) BY SCANNING ELECTRON

IVHICROSCOPY ...ttt eitteee ettt e ettt e sttt e e esubee e s ettt e e saubteessabeeeseaabeeesanseeesaabeeeeaasbeeesnseeeesasbeeeannbeeesanseeeesanseeeesnbenesannne 218
ASTUDY ON THE STANDARD GERMINATION AND SEEDLING GROWTH OF SOME CONFECTIONARY AND OIL
SEED SUNFLOWER( HELIANTHUS ANNUUS L.) CULTIVARS .....ottiiiieriieeiie ettt ettt site i siteesaaeesiseenanes 219
DETERMINATION OF ACCELARATED AGING AND FIELD GERMINATION TEST VALUES OF SOME
CONFECTIONARY AND OILSEED SUNFLOWER (HELIANTHUS ANNUUS L.) CULTIVARS ....ooovvieiieeiiecieeseie e 224
GENETICS AND BREEDING .......ccceeiiiiiiiissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 230
GENETIC ANALYSIS OF SEED YIELD RELATED TRAITS UNDER OPTIMUM AND LIMITED IRRIGATION IN
SUNFLOWER ..ttt ettt ettt ettt s ettt e st e e e sa bt e s e abte e e s abeteeeabe e e s asbee e sabbeeeenbeeesanseeeesasbeeeennbeeesaanneeesanneeeans 231
A UNIQUE CYTOPLASMIC-NUCLEAR iNTERACTION CAUSING SUNFLOWER PLANTS WiTH REDUCED ViGOR AND THE GENETICS OF VIGOR
RESTORATION ..eeeeuutteeenuneeeeeureeesaseeeesauseeessuseeesaasseeesausaeessaseeesasnseeesansseessaseeesaasseeesanssaeesanseeesaasanesannseeesannneessnsseeeans 238
CORRELATION STUDIES OF SSR MARKER BASED GENETIC DISTANCE AND HETEROSIS IN SUNFLOWER
(HELIANTHUS ANNUUS L.) ..ttt eteeeieeeeieeette et e et e vee et e s eveesateaeaaeesnteeenseesabeeaaseesnteeanseesasaaanseesaseasasessnteeassessnsennsseenn 239
STABILITY OF THE LEVEL OF PARTIAL RESISTANCE TO WHITE ROT IN SUNFLOWER .......ccccvtieeiiiieinieeeriieenne 245

COLLECTION OF WILD HELIANTHUS ANOMALUS AND DESERTICOLA SUNFLOWER FROM THE DESERT
SOUTHWEST USA

SEED CHEMICAL CHARACTERISTICS IN FIELD CONDITIONS......uuttututuuuruuutnunrnrnrernrnrernrerernrerensrnnnnerernnenann.—... 264
PRINCiPAL COMPONENT ANALYSIiS FOR CARBON ISOTOPE DiSCRiIMINATION-RELATED TRAITS iN RECOMBINANT INBRED LiNES OF
SUNFLOWER . ..ututuuuuueueusnsnsssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsssnnnnsnnsnsnnnnnne 276
NEW VIRULENCES OF OROBANCHE CUMANA APPEAR IN ROMANIA ..cciiiiiiiieiiie e e e e e e e eeeeees 277
THE CULTIVATED SUNFLOWER PAN GENOME PROVIDES INSIGHTS ON THE WILD SOURCES OF
INTROGRESSIONS AND THEIR ROLE IN BREEDING. ...ccciieiiiiiiiiee e eeiiitieeee e e stvtre e e e e e seiivtre e e e e e s esaenaneeee e s sesnnnnnns 278
STABILITY PERFORMANCE OF NEW iNTRODUCED SUNFLOWER HYBRIDS FOR SEED YiELD AND iTS COMPONENTS UNDER SUDAN

(o0 ] 11 1] L PP 279
ADVANCEMENTS iN CLEARFIELD® PLUS SUNFLOWER HYBRID VARIETY DEVELOPMENT ....uuvvrreeeeeerinrnreeeeeeeeeennreeeeeeesensnnnnes 286
GRAIN, KERNEL AND HULL CHARACTERIZATION OF OiLSEED AND OiLSEED X CONFECTIONARY GENOTYPES .....uvvvvuvevnvernrennennnnnns 287
DEVELOPING WELL ADAPTED HYBRIDS iN EUROPE BY USING A G¥E APPROACH ....eeeeeuveeeeereeeeeitreeeeereeeeeisreeeestneeeeniseeeennns 296
OPTiIMIiZATION OF AGROBACTERIUM-MEDIATED GENE TRANSFER SYSTEMS iN TURKISH SUNFLOWER (HELIANTHUS ANNUUS L.)
VARIETIES teteteeeteiesesesesesesesesesesesesesesesesesesesasasesasesasasasasasasesssssssssssesesssesesesssesssssssesesesesesssssssssssesssesesesesesesesesesenenns 297
INCLUSION OF DOMINANCE EFFECT iN GENOMIC SELECTION MODEL TO iIMPROVE PREDICTIVE ABILITY FOR SUNFLOWER HYBRID
PERFORMANCE ....cttttttttteteeeeeteeeeeeeeeeeeeetereeeeeeeteeeeeeeeetereeeeeeeeeeeeeteeeeetereteteeeeeeeteteeeeeteretereeeretereeerereeeeeeeeererereeeeerenenen 298
ASSESSMENT OF SUNFLOWER GERMPLASM SELECTED UNDER AUTUMN PLANTING CONDITIONS ...ouvvvireeeeeieriiniieesesesennnnnes 299
TESTING ANNUAL WiLD SUNFLOWER SPECIES FOR RESISTANCE TO OROBANCHE CUMANA WALLR. ....ccoeevviieeeeeeieriiiieeeeeesennes 307
STUDY OF THE CHARACTERISTICS OF CULTIVATED VARIETIES OF SUNFLOWER, REGARDING THE PRODUCTION OF HiGH QUALITY
SUNFLOWER MEAL WITH DEHULLING PROCESS ...eeieeeieieeeeesesesesesesesesesesesesesesasasssssesssasesesasssssssssssssssssasasssssssssssssssasasens 308
THE B1 LOCUS THAT CONTROLS APICAL SHOOT BRANCHING iN HELIANTHUS ANNUUS EXHIBITS A MOLECULAR DIVERSITY LINKED TO
THE BREEDING HISTORY OF HYBRIDS ..ieieiiieieiiieieieieieieieieieieietetetetetetesetesetesesesesesesesesesesesssesesesesssssesesesssesesesessssessenenees 325

EFFECTS oF OSMOTIC STRESS wiTH DIFFERENT HORMON COMBINATIONS oN CALLUS INDUCTION iN

SUNFLOWER ANTHERS ...ttt ettt e ettt te e e e e e ettt e e e e et e eaa e e e eeeeeaasa e eeeeesassnn e eeeensnnnnnnseeeeenesnnnnn
CONFECTIONERY SUNFLOWER HYBRID BREEDING iN VNIIMK (Russia)
POPULATION STRUCTURE, LINKAGE DiSEQUILIBRIUM AND ASSOCIATION MAPPING FOR MORPHOLOGICAL TRAITS iN SUNFLOWER

(HELIANTHUS ANNUUS L)« e eeeee ettt e ee e e etaee e e aaee e eeaae e e eeaaeeeeenteeeeenssaeseesseeesesaeeeensreseeesseeeaseeeeens 331
MAPPING QTL CONTROLLING SALT TOLERANCE INDICES IN SUNFLOWER (HELIANTHUS ANNUS L.)c.ccuevveeeeiiiee e 332
GENETIC DIVERSITY OF SUNFLOWER (HELIANTHUS ANNUS L.) LINES UNDER NORMAL AND SALT STRESS CONDITIONS USING

IMULTIVARIATE STATISTICAL ANALYSIS 11 tiieiiieiiiiieieieiee ettt e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaeeeeeeeeesesenesanenens 333
FOUR DECADES OF SUNFLOWER GENETIC RESOURCES ACTIVITIES IN INDIA .cceiiiiiiiiiiiiieieiececcceeecececeeeeeneeeeee e eeeeeneeeneees 334
QTL MAPPING FOR BROOMRAPE (OROBANCHE CUMANA WALLR.) RESISTANCE IN SUNFLOWER ....cevuvrreirernieeenireenieeesireenaees 335

PERSPECTIVE AND CHALLENGES TO DEVELOP HiGH YiELDING, DISEASE RESISTANT AND OiL QUALITY SUNFLOWER HYBRIDS iN INDIA

MOLECULAR AND GENETIC ASPECTS OF SUNFLOWER DEFENSIVE RESPONSE TO DOWNY MILDEW ......cuvvvrereeeeieivrirereeessesnnnenes
COMPARATIVE ASSESSMENT oF ANDROGENIC RESPONSE IN SUNFLOWER (HELIANTHUS ANNUUS)

APPLYING THE TOOLS OF GENOMICS TO SUNFLOWER BREEDING ISSUES ....cieieieieieieieieieieieieieieissessiesssesssesesesssssssssssssssesenens
DETERMINATION OF SUPERIOR HYBRID COMBINATIONS IN SUNFLOWER AND TESTING OF THEIR RESISTANCE
TO BROOMRAPE (OROBANCHE CUMANA WALLR.) IN INFESTED AREAS ...t ceeeeciee e ereeeeesivee e 346



19" International Sunflower Conference, Edirne, Turkey, 2016

RECENT MOLECULAR STUDIES ON DOWNY IMILDEW DISEASE......c.uuvvrreiereiereeiereeeeeeessstereeesesssssssnseeesesssssssssseesessssssnnnes 363
MOLECULAR STUDIES OF SUNFLOWER RESPONSES TO ABIOTIC STRESSES ......ovviiiiiiiiieee e 371
MOLECULAR STUDIES iNVOLVED iN SUNFLOWER RESPONSES iIN DROUGHT STRESS...cccceeieuvrrrreeeersssnnrnrreesesssssnnneeesesssnsnnnnnes 381
DETERMINATION THE GENETIC CHARACTERIZATION OF DIFFERENT LINES OF SUNFLOWER (HELIANTHUS ANNUUS
L.) BY USING GENETIC RESOURCES BASED ON SSRS (SIMPLE SEQUENCE REPEAT) ...vveeiuveesereerreesereesireeeveesveesnneens 389
GENETIC DIVERGENCE IN SUNFLOWER ACCESSIONS ...vvvvvvvuuuueruuesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnsnnnne 397
COMBINING ABILITY AND GENETIC COMPONENTS FOR SEED YIELD iN SUNFLOWER (HELIANTHUS ANNUUS L.) «.oevveerereenreannee. 402
RECOMBINATION AND SELECTION IN SUNFLOWER POPULATIONS FROM EEA PERGAMINO INTA........cccuueee 407
AN EMS MUTATION ALTERING OIL QUALITY IN SUNFLOWER INBRED LINE ....ccceieeeieeeieeeeeeeeeeeeeeeee e, 414
SUNFLOWER GENETIC GAIN IN ARGETINA . ..ot tteeeteeecttteee e e sttt e e e e e st re e e e e s s e saatae e e e e s sesnnstaaaeeessessnnnnnneeeens 422
PRODUCTION POTENTIAL OF NEW SUNFLOWER HYBRIDS DEVELOPED AT DOBRUDZHA AGRICULTURAL
INSTITUTE = GENERALTOSHEVO ... et e e e e 431
HYBRIDIZATION BETWEEN CULTIVATED SUNFLOWER AND WILD ANNUAL SPECIES HELIANTHUS NEGLECTUS
HEISER ..ttt ettt ettt e e e e ettt e e e e e e e e e e attaeeeaeeeeaaasbaaaeaeeeesaassaaaaaeesesasstssaeaaaeesanstasaeaeeaesanssnsaaeeeeesannsrrans 443
COMPARATIVE INVESTIGATION OF IMMATURE EMBRYOS GROWING OF INTERSPECIFIC SUNFLOWER HYBRIDS .......cvuvvvevevevnnnnnn 449
DEVELOPMENT OF SUNFLOWER HYBRIDS RESISTANT TO HERBISIDES........ccvvviieeieeeiciireee e 454
RESPONSE TO WATER STRESS iNDUCED BY PEG 6000 ON GROWTH OF PLANTLETS iN SOME SUNFLOWER GENOTYPES RESULTED
FROM INTERSPECIFIC HYBRIDISATION ...vvvvveeeeeeesusrureeesesasansssreeesesasassssseesssssasssssesssssssssssssssssssasssssssssessssnsnnssnsessssennns 462
ANEW BULGARIAN SUNFLOWER HYBRID DEA ...ttt ettt ee e e e e e e s e e e e e ee e e e e ee s e e e e e sesnan e e ee s 463

INVESTIGATION ON SUNFLOWER LINES AND HYBRIDS (HELIANTHUS ANNUUS L.) FOR EXPRESSION OF
HETEROSIS AND DOMINANCE RATE OF IMPORTANT ECONOMIC TRAITS IN F1UNDER THE CONDITIONS OF

NORT-EAST BULGARIA ...ttt e ettt e e ettt et e e e e e s eba e e e e e e eeseataaaeaeeeesestssaeeaaeesaantsseeseeeesassssseaeeessannssrnes 472
MORPHOLOGICAL CHARACTERIZATION OF UGA-SAM1 SUNFLOWER ASSOCIATION MAPPING POPULATION........uvveeeeeereinnenns 479
HiGH OLEIC SUNFLOWER HYBRiD OXY WiTH CHANGED SEED TOCOPHEROL CONTENT ...uuvvvrieeeeeesinrrereeeeeesesnnnnensesssssnnnnnes 480
VALIDATION OF SCAR-MARKER FOR RESTORATION FERTILITY GENE iN UKRANIAN iNiTIAL MATERIAL OF SUNFLOWER ............ 484
THE PUBLIC SUNFLOWER ASSOCIATION IMAPPING POPULATION ......uuuviiiiiieeeieiiiieeee e e eesiitteee e e e e senvnrneeeeeessnnnnnnaneesssennes 489
FH-586- A SHORT DURATION HiGH YIiELDING SUNFLOWER HYBRID UNDER SEMIARID CONDITIONS......uvteeeerernrirerreeeessssnnnnnnes 490
BROADENING THE GENETIC BASE OF CULTIVATED SUNFLOWER (HELIANTHUS ANNUUS L.) iN INDIA THROUGH PREBREEDING ..... 491
MOLECULAR BREEDING FOR MAJOR DiSEASES OF SUNFLOWER iN INDIA: PRESENT STATUS AND FUTURE NEEDS..........ceeuuunnee 492
GENE EFFECTS AND COMBINING ABILITiES OF SUNFLOWER YiELD AND MORPHOLOGICAL TRAITS BY LINE X TESTER MATING DESIGN
........................................................................................................................................................................ 493
SOURCE-SINK RATIO EFFECTS ON THE EXPRESSION OF GENES ASSOCIATED WITH GRAIN GROWTH IN
SUNFLOWER (HELIANTHUS ANNUUS L) «1veeieuiiieeeiieeecitieeeeittee e eeteeeesteeeeeaaeeeetseaeesabaeesessseessseasanstssesasssessnssesanns 499
PRODUCTIVITY AND QUALITY TRAITS OF SUNFLOWER INBRED LINE COLLECTION OF KAZAKHSTAN ............. 508
THE EFFECT OF SOWING DATE AND DENSITY ON CALLUS INDUCTION AND SHOOT REGENERATION FROM
SUNFLOWER ANTHERS ...cetteeiiie ittt ettt e e ettt e e e e s st e e e e e e s abataeeeeessessabaeaeaessassssbanaeesssenssnsnnaeeeens 509
DEVELOPMENT OF SUNFLOWER NECROSIS ViRUS (SNV) DISEASE iN SOUTH INDIA.....cccveeruieeireeeieeiieesreesreesveesveesaneens 515
GENOME WIDE ASSOCIATION STUDIES ON SUNRISE GWA POPULATION ....uuvvuuvevvrvrererererererererssersresereseseseseresesssenerenmnan. 518
SCREENING FOR RESISTANCE TO HIGHLY VIRULENT RACES OF SUNFLOWER BROOMRAPE (OROBANCHE CUMANA) .......eeeecuvenen. 519
PREVALENCE OF SUNFLOWER DOWNY MILDEW AND PATHOGEN VIRULENCE IN THE UNITED STATES NORTH
CENTRAL GREAT PLAINS ...ttt ittt ettt et s e sttt e e e e s s iaat e e e e e e s abataaeeeessessnbaaaeaessassnssanaaasssensnnsnnaeeeens 520
OILSEED AND CONFECTIONARY (SUNFLOWER (HELIANTHUS ANNUUS L.) RESEARCHES IN AEGEAN AGRICULTURAL
RESEARCH INSTITUTE (AARI) e eeettteeteeettt e sttt ettt eetteeteeestaeestaeessaeessaeessseessseessseessseesssaasssessssessssessseesssessnseessennn 527
PERFORMANCE OF SOME OILSEED SUNFLOWER (HELIANTHUS ANNUUS L.) VARIETIES IN AEGEAN REGION OF
TURKEY L.ttt ettt e e ettt e e e e e sttt e e e e e e e s et bateeaeeeeseasstaaeeeeeseasasbaaseeaseesanstaeseeeaeesanssassaeeeeesansnssreneaessanes 535
PERFORMANCE OF SOME CONFECTIONARY SUNFLOWER (HELIANTHUS ANNUUS L.) VARIETIES IN AEGEAN

REGION OF TURKEY ..uttiiiiiiiieiiiiiiee e e e ettt e e e e e e sitttae e e e e e eesattaaseeeesesaastaaseaeesesaastssaeaaaeesaassassesaeaesanssssseaseessennssrnns 548
OILSEED AND CONFECTIONARY SUNFLOWER (HELIANTHUS ANNUUS L.) LANDRACES OF TURKEY .......cceceuuneen. 556
THE FRENCH BiOLOGICAL RESOURCES CENTER DEDICATED TO HELIANTHUS: CRB.TOURNESOL@TOULOUSE.INRA.FR ............... 567
EVALUATION OF VARIATION ON SUNFLOWER SINGLE CROSSES ......outiiiiiiiiiriees e eesiiieeee e ssereee e e 568
HYBRIDIZATION BETWEEN SUNFLOWERS (HELIANTHUS ANNUUS L.) AND LESS STEM ROSETTE (CARLINA
ACANTHIFOLIA ALL.). CHARACTERIZATION OF RECEIVED INTERGENERICFORMS.......ccooitiiieeiieecciiee e, 578
SUNFLOWER VERTICiLLIUM WILT: BEHAVIOUR OF COMMERCIAL HYBRIDS iN QUICK TESTS PERFORMED AT CONTROLLED
CONDITIONS. +vvvtvvvuuuesuuesessssussssssesssesesesesesesssesesesssssssssesesssesssssesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnne 583
ARGENTINEAN AND EUROPEAN SUNFLOWER HYBRID PERFORMANCE iN A VERTICILLIUM INFECTARIUM ..ccoveveieieieieieieieeeeeeennn 584
CHARACTERIZATION OF HELIANTHUS TUBEROSUS L. ACCESSIONS FROM VIR COLLECTION ..ceetvveirrriieeeeeeesierineeesesessannnnneenens 585
GENETIC RESOURCES FOR THE BREEDING OF LARGE FRUIT SUNFLOWER .....uuvvvreerersieirerreeresssesnnreneeessssssnnsenesesssssssnsssneenens 586



19" International Sunflower Conference, Edirne, Turkey, 2016

CAN GENOTYPE X ENVIRONMENT MANAGEMENT INTERACTIONS (GEMI) BE PREDICTED iN SUNFLOWER MULTi-ENVIRONMENT
L2 PSRRI 587
SUNRISE PHENOTYPING DATABASE: A TOOL FOR THE SUNFLOWER COMMUNITY TO SHARE AGRONOMIC,
PHYSIOLOGICAL AND MOLECULAR DATA ... eteee ettt ettt e ettt e st e e e ate e e e eaaaae e sataeaaaataseseassaeesnnsaeeenssenennnnns
NEW TECHNICAL AND METHODOLOGICAL DEVELOPMENTS FOR SUNFLOWER FiELD PHENOTYPING...

DIVERSIFICATION OF SUNFLOWER GERMPLASM FOR DIiFFERENT iMPORTANT CHARACTERISTICS ......
CURRENT STATUS OF SUNFLOWER CROP MANAGEMENT iN MOLDOVA........uuvvieeeeeeeeiiiiereeeeeeeennns
EFFECT OF GIBBERELLIC ACID ON POLLEN DEVELOPMENT iN SUNFLOWER (HELIANTHUS ANNUUS L.) cceevveeeeiieeecciieeeecieee s 592
GENETIC VARIABILITY OF BROOMRAPE POPULATIONS FROM REPUBLIC OF IMOLDOVA .....ecvieeieeiniiiieeeseeesnerrereesesessnnnsneesens 593
MICROSPORE CULTURE RESPONSE oF SUNFLOWER (HELIANTHUS ANNUUS L.) CULTIVARS......ccovveeiiieeeeiree s 594
GENOTOXIC EFFECTS OF IN VITRO TISSUE CULTURE CONDITIONS IN SUNFLOWER (HELIANTHUS ANNUUS L.).... 595
NEW RACE OF BROOMRAPE iN SOUTH REGION OF UKRAINE.....cceiiiiieiiiiieieieieieceeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeseseeeeesesesseesesesseens 596
TISSUE CULTURE STUDIES IN SUNFLOWER ..cettiiieieieieieieieieieeeteteeeeeeeseseeeeetesesesesesesesesesesesesesesesesesesesesesesesesesassssesseneeees 597
WIDE (INTERSPECIFIC AND INTERGENERIC) HYBRIDIZATION IN SUNFLOWER (HELIANTHUS ANNUUS L.): A
TOOL FOR CREATION OF GENETIC VARIABILITY AND SELECTION OF DESIRED TRAITS ...ccoeiiiiiiieiiieieieeeeeeeeeeeees 598
AGRO-MORPHOLOGICAL DIVERSITY OF TUNISIAN SUNFLOWER (HELIANTHUS ANNUUS L.) .vveiieviieeeciiee et 599
MOLECULAR STUDIES OF RESISTANCE MECHANISMS IN SUNFLOWER AGAINST OROBANCHE CUMANA WALLR.
........................................................................................................................................................................ 600
THE RESISTANCE OF ADVANCED HIGH OLEIC RESTORER LINES AND THE EVALUATION OF THEIR HYBRDS' YIELD
TR AT Sttt ettt et et e ettt e e e e e s et taeeeeeeeeeeeaaaeeeeeeeeaaasbaaaeaeesaaaasbaaaeaaeeeaaatasaeeeeeeaaasraraeeeeeeeannaraeeeeeeeannns 607
IMIOLECULAR GENETICS.....ccuuutiiiiiiinimnniiiiniiiiemmsssssssiimssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 608
PROTEOMIC RESPONSE OF SUNFLOWER TO DROUGHT STRESS ..eeeieieieieieieieieieieieeeeeeeresesesesesetesesesesesesesesesssssesssesssssesesenens 609
APPROACHES FOR IMPROVEMENT OF RESISTANCE TO POWDERY MILDEW IN SUNFLOWER (HELIANTHUS
ANNUUS L) oottt ettt e ettt e e e st e e e etae e e e abaeeaeabaeeeettseesssaaaeaabseeeanssssesassaaeeassaeaeastseseansaeeessrenaans 613
COMPARISON OF CYTOPLASMIC MALE STERILITY BASED ON PET1 AND PET2 CYTOPLASM IN SUNFLOWER
(HELIANTHUS ANNUUS L) weeeeetieee ettt ettt e e e tte e s tttee e e atae e s aaaae e staaaasastseasenssaessssaaeesasseaeanstaeesansaaeessseaaans 620
IDENTIFICATION OF HADELLA, HAGID1 AS WELL AS HASLEEPY AND HASNEEZY GENES iNVOLVED iN GIiBBERELLIN SIGNALING iN
SUNFLOWER 1vvvteeteeeeeeutrreeeeeeseesiussseeeeeeeasasssssseesesesasssssssseesssaaissssesseessasssssssssesssesasssssssesesesassssssesesesenssssesseessnnnsnsnes 630
QUANTITATIVE DETERMINATION OF SUNFLOWER iN MiXED CONCENTRATE FEEDS BY REAL TIME PCR........cvvvvvivninrnnnnninnnnn, 640
EVALUATION OF WRKY AND MYB TRANSCRIPTION FACTORS iN SOME DOWNY MILDEW iNFECTED SUNFLOWER LINES; MiCROARRAY
DATA ANALYSIS «.vvvteeeeeeeeeiuereeeeeseeasssrasseesseasasssssssesesasanssssssesssssanssssssssssesanssssssssssssenssssssseesssesssssssssesssensnsssssesssennns 641
DE NOVO SEQUENCING OF THE HELIANTHUS ANNUUS AND OROBANCHE CUMANA GENOMES ...ccciviiiiiiieieieieieieeeierereeeneseeenens 642
IN VIiTRO POLLEN VIABILITY IN SOME WILD TYPE SUNFLOWER GENOTYPES (HELIANTHUS SPP)....vvveeeveeeeeiuveeessiveeeeeisveeeenns 643
CHARACTERIZATION OF SUNFLOWER INBRED LINES WITH HIGH OLEIC ACID CONTENT BY DNA MARKERS... 644
GENETICENGINEERING STUDIES ON SUNFLOWER .......uttitiiiiiiiiiiitet ettt e e e s eirree e e e s s s sisvanneeesssssssnnnaeeee s 651
MAPPING OF A BROOMRAPE RESISTANCE GENE iN SUNFLOWER LINE LIV-17 .ociiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 659
SCREENING OF THE PRESENCE OF OL GENE IN NS SUNFLOWER COLLECTION .....uuuiiiiieeeiniiiiieeeeeeesieeneeeann 660
SEASONAL TIME-COURSE OF EXPANSIN EXPRESSION IN FLOWERS AND GROWING GRAINS OF SUNFLOWER
(HELIANTHUS ANNUUS L.) oottt eeetee ettt e e ettt e e tte e e s taee e e tteeeeeattaeesataaaaasstsseeasssaeesssaaaeaasasesanstaeeeansaseesnssnaaans 667
CHARACTERISATION AND MAPPING OF A LOCUS CONTROLLING LIGHT-YELLOW RAY FLORETS IN SUNFLOWER ........uuvvvvrerererennn 677

EXPRESSION PROFILES OF DROUGHT iINDUCED WRKY TRANSCRIPTION FACTORS iN SOME SUNFLOWER CULTIVARS; MICROARRAY
DATA ANALYSIS

THE MOLECULAR GENETIC DIVERSITY OF THE BROOMRAPE (OROBANCHE CUMANA WALLR.) POPULATIONS OF TURKEY.......... 682
THE DEVELOPMENTAL FEATURES OF THE OVULE AND EMBRYO SAC iN THE HERMAPHRODITE FLOWERS OF HELIANTHUS ANNUUS L.

THE EFFECTS OF APPLIED HERBICIDES ON YIELD AND OIL QUALITY COMPONENTS OF TWO OLEICAND TWO
LINOLEIC SUNFLOWER .....coiiiiiitiiititt ittt sttt s ba e sba e e s s b e s e s eabae e s sna e e s ssabaeesnnns 689



19" International Sunflower Conference, Edirne, Turkey, 2016

GENETIC CHARACTERIZATION OF THE iINTERACTION BETWEEN SUNFLOWER AND OROBANCHE CUMANA ......euvvveeeseeesecnrnnnnannns 701
ISOLATION AND iDENTIFICATION OF PATHOGEN OF SUNFLOWER FUSARIUM WiLT...ccciiiieceiirieeeeeeiciiinreeeesesesivnneesesssesnnnnnes 702
PCR COMBINED WiTH GFP TAGGED VERTICiLLIUM DAHLIAE CONFIRMED THE SEEDS TRANSMIiSSION OF SUNFLOWER VERTICILLIUM
LY PP UPPPPRN 703
RAPID INVITRO SCREENING OF SUNFLOWER GENOTYPES FOR MOISTURE STRESS TOLERANCE USING PEG-
00 N 704
GENOME-WIiDE ASSOCIATION OF OIL YiELD PLASTICITY TO DROUGHT, NITROGEN AND CHILLING STRESSES iN SUNFLOWER ......... 715
BREEDING FOR SUNFLOWER HYBRIDS ADAPTED TO CLIMATE CHANGE: THE SUNRISE COLLABORATIVE AND MULTI-DiSCiPLINARY
100 T oy PRSP 716
CONTROL OF VERTICILLIUM DAHLIAE CAUSING SUNFLOWER WILT USING BRASSICA COVER CROPS ....cceeeeiernrrrrreeeeeessnnrneneenens 717
STUDY OF THE GENOMIC DIVERSITY OF VERTICILLIUM SP. CAPABLE OF COLONIZING SUNFLOWER. HOW KNOWLEDGE OF PATHOGEN
GENETIC STRUCTURE CAN BE COMBINED WIiTH CLASSICAL BREEDING APPROACHES TO GUIDE iT ..vuvvvvvvvevvrererererernsnnnnnsnnnennnnnns 726

STUDY OF OROBANCHE CUMANA GENETIC DIVERSITY

REACTION OF SUNFLOWER (HELIANTHUS ANNUUS L.) LINES TO DROUGHT STRESS BASED ON TOLERANCE INDICES................. 735
CADMIUM-POTASSIUM INTERRELATIONSHIPS iN SUNFLOWER (HELIANTHUS ANNUUS L.) +oevevveviieneeriieeereeeeeveeieeseesrennenas 736
RESPONSE TO SUNFLOWER (HELIANTHUS ANNUUS L.) PLANT AT EARLY GROWTH STAGE TO CADMIUM TOXICITY ....cvevvvenrenen. 737
THE VIRULENCE OF PLASMOPARA HALSTEDIi IN THE SOUTHERN REGIONS OF RUSSIAN FEDERATION.......cvvevevereerereneerennenens 738
QUANTIFICATION OF DROUGHT TOLERANCE LEVELS OF SUNFLOWER INBRED LINES BY MEANS OF

CHLOROPHYLL-A FLUORESCENCE ...t iieeiiiiieee ettt e e e eeeiese e e e e e e tataese e e e e e e taaae e e e e e e e aaasaaaeeeaeesannanneesesennsnnnns 744

PHYSIOLOGICAL VARIABILITY OF SUNFLOWER DOWNY MILDEW CAUSAL AGENT, PLASMOPARA HALSTEDII, IN

CHANGES IN THE PATHOGENIC COMPOSITION, ATTACKING THE OiL SUNFLOWER iN BULGARIA ...

VARIATION iN AGGRESSIVENESS OF PHOMA MACDONALDI| iSOLATES FROM THREE BALKAN COUNTRIES AND UKRAINE ............. 764
SUNFLOWER DISEASES IN NORTHERN GREECE .....eccuuvvreeeeeeeieutrreeeseeesesiunseeeseeesenisnssessesssesssssssssesssessssssssessesessssssseseens 769
HELIAPHEN : A HiGH-THROUGHPUT PHENOTYPING PLATFORM TO CHARACTERIZE PLANT RESPONSES TO WATER STRESS FROM
SEEDLING STAGE TO SEED SET c.uuutreeeeeeeeeriutreeeeeeeeeiaiuusseeseeessaassssessesssassssssssesssesasssssseesssesasssssssssssesassssssssseessnssssees 770
INDUCED RESISTANCE iN SUNFLOWER AGAINST WHITE ROT (SCLEROTINIA SCLEROTIORUM (LiB.) DE BARY) AND DOWNY MiLDEW
(PLASMOPARA HALSTEDIT (FARL.) BERL. ET DE TONI) uvvieieiieeeiitiieeeiiteee ettt eeeitee e e sttt e e eettaeesavaaeesabaeesensseeesnasaseesnssnaaans 771
A REEVALUATION OF MYCELIOGENIC GERMINATION OF SCLEROTIA FOR SCLEROTINIA SCLEROTIORUM STRAIN SUN-87 ........... 772
SEED PRIMING APPLICATION EFFECT ON ALLEVIATION OF DROUGHT STRESS iIMPACTS DURING GERMINATION iN SUNFLOWER HYBRIDS
(HELIANTHUS ANNUUS L.) et et eeeee et e ee e e etaee e e aaeeeeenaae e e eeaaeeeeentaeeeesseeeeesseeessnsaeeeensreseeeseeeeeseeeeens 773
THE BEHAVIOUR OF SOME SUNFLOWER CULTIVARS TO THE MAJOR PEST AGENTS IN THE SOUTH-EASTERN
AREA OF ROMANIA Lottt e e e et e e e s e s sttt e e e e e s s e bbbt aaeeessesssnbaeaeeessasssbanaeaessessnsnsaaeeesssnnnsnnnes 781
APPLICATION OF GEOSTATISTICS ON PHENOMIC AND PHENOTYPING DATA: AN A POSTERIORi DIAGNOSTIC OF DISEASE SPATIAL
PATTERN UNDER NATURAL INFESTATION ...tttttettteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeerereeeseseseeeeeeerereseseeesesesereseseeesesesseesessreresereessenenen 787
IMPROVING GENE-TO-PHENOTYPE PREDICTIONS WIiTH CROP SIMULATION MODELS: WORK iN PROGRESS FOR SUNFLOWER YiELD
STABILITY UNDER WATER DEFICIT 1eteieieieieieieieieieieiesesesesesesesesesesesesesssesssssssssssesssssesssssssssssssssssssssssssssssssssssssssssssssessnnns 788
INVESTIGATIONS AND THE DESCRIPTION OF VIRUS DISEASES IN SUNFLOWER GROWING AREAS IN THE
TRAKYA REGION OF TURKEY ...ceitiiiiitiieiiiiiteee e e sttt e e e s seitteee e e e s sesaasbaaeeaessssnsbaseeesessssssssssaeeessssnssnsseseesssnnns 789
IDENTIFICATION OF GENETIC AND MOLECULAR FACTORS iNVOLVED iN SUNFLOWER PHYSIOLOGICAL RESPONSES TO ENVIRONMENTAL
VARIATIONS: AN ARCHETYPE OF INTEGRATIVE SYSTEMS BIOLOGY APPROACH ....uuuueeeeerrrutniesesererrennnneseseeensnnnnseesessnmmnnneeees 790
EXPLOITATION OF THE KNOWLEDGE ON OOMYCETE EFFECTORS TO DRIVE THE DISCOVERY OF DURABLE DiSEASE RESISTANCE TO
DOWNY MILDEW IN SUNFLOWER ..eetttteeeeeereeeeeeeeeeeereeeeeeeeeereeeeeeeeeseseeeseseeesesseeeesteseeteseseseseseseseseeeseretsteseeereresesesesesesens 791




19" International Sunflower Conference, Edirne, Turkey, 2016

CROP PRODUCTION AND MANAGEMENT .......ccoiitiiimmniiiiiiiienmmmisiiiiiissmmssssssiisssssssssssiisssssssssssssissssssssssssssaes 811
USE OF POLYMER HYDROGEL IN SOIL MOISTURE CONSERVATION FOR SUNFLOWER CULTIVATION IN RAINFED
SITUATIONS OF NORTHERN KARNATAKA, INDIA: A CASE STUDY ...coviiiiiiiiieeie et s e eesetvne e e s e e sannnnee s 812
EFFECTS OF MICRONUTRIENTS ON OiL QUALITY OF SUNFLOWER ...eieiiiiiiiiiiieieieieieieieieieeesetetesesesesesesesesesesssesesesesesessnenens 819
(HELIANTHUS ANNUUS L.) ..ttt eteeetee et eieeeetee st et e et e seveesateeebeeanteeenseesnbaeaaseesnteeanseesasaaanseesaseasnseesnteesssaesaseensseenn 819
PERFORMANCE OF SUNFLOWER HYBRIDS IN BLACK COTTON SOILS OF NORTHERN KARNATAKA, INDIA....... 826
CONFECTIONARY SUNFLOWER IN TRAN ....uuuuuuuuutuuuunseunsssesesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnnsnsnnnsnne 839
RELATIONSHiPS BETWEEN GERMINATION AND ViGOR TESTS WiTH FiELD EMERGENCE OF SUNFLOWER iN IRAN ......ccveeirriunnnnes 840
GREEN AND BROWN BRIDGES AiD SURVIVAL OF MULTIPLE DiAPORTHE/PHOMOPSIS SPECIES WIiTH A RANGE OF VIRULENCES ON
SUNFLOWER, SOYBEANS, MUNGBEANS AND OTHER CROPS IN AUSTRALIA ... ..uuvirierereeeririureeeeesasinrnneeesssessnnnsnneesesssnssnnnnes 844

PULSAR® PLUS AND EUROLIGHTNING® PLUS - HERBICIDES FOR ENHANCED WEED CONTROL iN CLEARFIELD® PLUS SUNFLOWER 845
CHEMICAL BROOMRAPE (OROBANCHE CUMANA) CONTROL iN CLEARFIELD® SUNFLOWER WITH DIFFERENT IMAZAMOX CONTAINING

HERBICIDE FORMULATIONS ..eveteteteeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeesseeseeeeessreesseseeeseeeeseetetereeeserererereeerererererererereeereeerereren 846
THE EFFECT OF CLIMATE FACTORS ON THE YIELD OF SUNFLOWER AND SUNFLOWER YIELD PREDICTIONS
BASED ON CLIMATE CHANGE PROJECTIONS: EXAMPLE OF MARMARA REGION .....cccoiieiiiiiiiiiiiiiiieieeeeeeeeeeeees 847
NEW SEED TREATMENT SOLUTIONS FOR PLASMOSPORA RESISTANCE MANAGEMENT iN SUNFLOWER .....eeeeeeieervireeeeeeseinnnnnes 858
MODELING SUNFLOWER FUNGAL COMPLEX TO HELP DESIGN INTEGRATED PEST MANAGEMENT STRATEGIES ......vvvvvereeeerrennnnns 859
APPROPRIATE NITROGEN (N) AND PHOSPHORUS (P) FERTILIZER REGIME FOR SUNFLOWER (HELIANTHUS ANNUUS L.) iN THE HUMID
L1370 L1 o PRt 860

INTERACTIVE EFFECTS OF DIFFERENT INTRA-ROW SPACING AND NITROGEN LEVELS ON YIELD AND YIELD
COMPONENTS OF CONFECTIONERY SUNFLOWER (HELIANTHUS ANNUUS L.) GENOTYPE (ALACA) UNDER ANKARA

CONDITIONS ..t e et e e e s e s a et et e e st e ab et et e e s s e snbaaeteeesesnnnanaeeeess 870
EFFECTS OF DIFFERENT ORGANOMINERAL AND INORGANIC COMPOUND FERTILIZERS ON SEED YIELD AND
SOME YIELD COMPONENTS OF SUNFLOWER (HELIANTHUS ANNUUS L.) .ccovveiiiiirieneenieenieeieeieee s 881
EFFECTS OF MiCRO NUTRIENTS (FE, ZN, B AND MIN) ON YieLD AND YieLD COMPONENTS OF TWO SUNFLOWER (HELIANTHUS
ANNUUS L.) CULTIVARS IN URMIA CONDITION 1.vveeuveerereeeieesreesnteesteeenseessesesseesssessnsessssesssseesssesssseesnsesesssesssessssesssees 886
GLOBAL CHANGE ADAPTATION: WHAT FUTURE FOR SUNFLOWER CROPS AND PRODUCTS? A FORESIGHT STUDY FOR OILSEED CHAINS
AT 2030 HORIZON. ... eeiettteeee ettt et e et et e e e s b a et et e e s se s ab e s et e e s s e ssabaa et eessesnsraneeesesesennnnnnee 891
ESCAPE TO TINY BUG (NYvsius simULANS STAL) ATTACK ACROSS PLANTING DATE ADJUSTMENT IN SUNFLOWER
HYBRID SEED CROPS FROM SOUTHERN BUENOS AIRES PROVINCE, ARGENTINE. .....ccoccviiiriiriiiniiiieniiiieinne 901
SUSTAINABILITY OF SUNFLOWER PRODUCTION FROM THE POINT OF PRODUCERS.......cccccovvriiiiiinieinnieenne 907
EVALUATION OF APPLICATIONS OF THE SUPERVISION PRICE AND CUSTOMS DUTY IN SUNFLOWER FOREIGN
TRADE ..ottt e a e et e s e e s e e e s e e e s s e e e s earne 908

DETERMINATION OF THE YIELD AND YIELD COMPONENTS PERFORMANCE OF SOME SUNFLOWERS (
HELIANTHUS ANNUUS L.) UNDER RAINFED CONDITIONS ....ouvtiitieecieeere e citeeetre e steesireesiaeesteeesaaeesraeesaseesnseesnneennnes
MIiCROBIAL DRESSING OF SUNFLOWER SEEDS WiTH TRICHODERMA HARZIANUM KUEN 1585

NITROGEN ECONOMY THROUGH BiO-FERTILIZER iN SUNFLOWER (HELIANTHUS ANNUUS L.).veeiiiuviieeciiieeeciiee e eciiieeeeiiee s 925
THE EVALUATION OF SUNFLOWER HARVEST WASTE AS SILAGE FEED ..cieiiiiiiiiiiiiiiiiiiieieieieieiereieeeseeeeeseseseseseeesesesesssssesenens 926
PATH ANALYSES OF YIELD iN SUNFLOWER (HELIANTHUS ANNUUS L.) PARENTAL LINES....cceecuveeeiiurreeesreeeeeisreeessreeeesssseeeenns 927
EFFECT OF THE PLANT DENSITY AND FOLIAR FERTILIZATION ON THE YIELD FROM NEW BULGARIAN HUBRIDS

OF SUNFLOWER (HELIANTHUS ANNUUS L.} c.vveeiuvieeuieeiieeetteesiteesteesteesseessaeessseessseessseesssesssssesssesssssssssesssssessessnnes 933
EFFECT OF SOWING DATE ON HEAD DIAMETER IN SUNFLOWER ...cceitieieiiieieieieieeeeeeeeeeeeeteteeesereteseseseseserereseseseresesesesesenenens 941

EFFICACY OF TRICHODERMA SPP. ISOLATES AGAINST SCLEROTINIA SCLEROTIORUM ON SUNFLOWER

) = = 1N
EFFECT OF BIOSTIMULATORS ON SEED QUALITY, YIELD AND OIL CONTENT IN SUNFLOWER
INSECT MONITORING iN SUNFLOWER CROPS (HELIANTHUS ANNUUS) iN NORTHERN GREECE (2010-2015) ....ccccuvveeeeiieeennnes
INFLUENCE OF SEED SIZE GRADE ON SUNFLOWER PLANT HIGH ...cociiiiiiiiiiiiiiiiiiicecccecececeeeeeeeees
AGRONOMIC PERFORMANCE OF SUNFLOWER CULTIVARS IN CAMPO NOVO DO PARECIS - MT, BRAZIL ....cevvveveeierieneieseeene

OR MASTER APP, THE UNIC SMARTPHONE APPLICATION TO FIGHT AGAINST OROBANCHE CUMANA .............. 972
PICTOR® — A BROAD-SPECTRUM FUNGICIDE FOR SUNFLOWER....cc.uvveeeeueeeeesurreesasseeessssesesssessanssesesssssesessssesssssssnesnnnes 973
PATHOGENICITY AND MOLECULAR CHARACTERIZATION OF AN INTERNATIONAL COLLECTION OF VERTiciLLium

DAHLIAE, PATHOGEN OF SUNFLOWER ......cciiiitiitiee ettt e ettt e e e e e ettt e e e e e e s e antaa e e e e e e esastaaeeeaesessnnsnsnnasans 974
SOCIO-ECONOMIC iIMPACTS OF NEW SUNFLOWER IDEOTYPES ...vvvvvvuvuereresssssesssssesssssssssssesesssssesssesssssssssssssesssesssssssssesssnns 975
SUNFLOWER YiELD RESPONSE TO CROP DENSITY UNDER CLIMATIC UNCERTAINTY: COUPLING AN EXPERIMENTAL AND A SIMULATION

APPROAGCH ..tvtvtetteeseeuuuteeeeesssssusteeeeesssasasssenaeesssesassseseeesesssassssssessesssasssssssssesssesssssneeesssessnssesseeessssssssssseesesssnnnnnnees 976



19" International Sunflower Conference, Edirne, Turkey, 2016

FERTILIZATION OF SUNFLOWER, ACCORDING TO DATA FROM FOUR-CROP ROTATION LONG-TERM

o o 1Y/ =V U PPRPRE 977
RELATIONSHiP BETWEEN SEED YiELD AND SOME QUALITATIVE TRAITS OF SUNFLOWER (HELIANTHUS ANNUUS L.) UNDER
DiFFERENT IRRIGATION REGIMES AND FERTILIZER TREATIMENTS.....uuvvtreeeeeeeiurrrneeesesesasrereeesessssssnsseesesssnssssseseessssssnnnes 982
LONG TERM CHANGES iN GERMINATION AND ViGOUR OF SUNFLOWER HYBRID SEEDS HARVESTED AFTER CHEMICAL DESICCATION
WITH PARAQUAT «.eieieieeeieeeseseseseeeseseeesesesesesesesesasesasasasasasesasasesasesasesesesesesasesesesesesesesesesesesesasesesesesesesesesesesnensesenns 986

VARIABILITY OF THE LiFE CYCLE ASSESSMENT RESULTS OF SUNFLOWER ACCORDING TO DIFFERENT AGRICULTURAL PRACTICES.... 987
STUDIES OF SOME HYBRID SUNFLOWER(HELIANTHUS ANNUUS L.) CULTIVARS FOR THEIR YIELD AND YIELD

COMPONENTS IN THRACE AREA ......eeeeeeee ettt ettt e e e e e sttt e e e e e st a e e e e e e seanataaeeeeeeesnstanaeeaeeessansssneenens 988
TOWARDS DEVELOPMENT OF SUNFLOWER iN WEST AFRICA: BURKINA FASO AND MALI ....evvviiieereeesciirreee e e e eeiiveee e e e e 989
MICROMYCETES ASSOCIATED WITH SUNFLOWER SEEDS DURING STORAGE PERIOD......cccccoovevviieeeeeeieinnns 993
PROJECTION OF SUNFLOWER AND SUNFLOWER OiL PRODUCTION AND FOREIGN TRADE .....cceveveieieieieieieieieeeeeeeeeeeeeeeeeees 1001
SUNEQO: TECHNOLOGY FOR YIELD PROTECTION ..vuuuuuuuuuuusuunussuuesesenssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssnsnns 1002

RESULTS REGARDING BIOMASS YIELD AT SUNFLOWER UNDER DIFFERENT TECHNOLOGICAL CONDITIONS 1003
RESULTS REGARDING THE CORRELATION OF THE GRAIN YIELD WITH THE YIELD OF ABOVE-GROUND BIOMASS

AT SUNFLOWER CROP ...ttt ettt e e e ettt e e e e e e e st e e e e e e s e s et b aaeeeeee s asbataeeeeeesassananeeeessnssnnrnns 1010
TOWARD REAL TIME INSPECTION OF QUALITY IN SUNFLOWER SEEDS: MACHINE VISION.....ccccvvvvviviieienennns 1018
POTENTIAL OF HYPERSPECTRAL IMAGE PROCESSING FOR CLASSIFICATION AND QUALITY EVALUATION OF
SUNFLOWER SEEDS .....eututuiutttuititeuuuuuuuuueueueueuneerererereeenanenerenenenen.....................—.—.....r.....................—.—.—————————— 1019
SOME MORPHOLOGICAL CHARACTERISTICS OF CONFECTIONARY SUNFLOWER GENOTYPES OBTAINED
THROUGH SELECTION BREEDING .....coieiiieieieieeeeeeeeeeeeeeeeeeeeeeeee ettt ettt e e et e e e e e e et e e e e e e e e e e e e e e e ee e e e e e eee e e e e e e eesaeeaeeaeens 1020
A PRELIMINARY STUDY ON CONTROL OF SUNFLOWER DOWNY MILDEW (PLASMOPARA HALSTEDIi) WiTH CULTURE FiLTRATES OF
ANTAGONISTIC FUNGI ..vvvtveeeeeesetttreeeeeseiesussseesesssasussasesesssesassssseessssssnssssssssssessnssssssesssssssssssessssssnssssssesesessssssssnns 1024
AGRONOMIC PERFORMANCE OF SUNFLOWER (HELIANTHUS ANNUUS L.) IN AN ORGANIC CROP ROTATION
SYSTEM IN THE HUMID TROPICS ..ottt ettt e e e et taee e e e e e et v a e e e e e s esnstaaaeeeesesnansannaeaeessnnnsssnaeeens 1025
OIL AND MEAL QUALITY ceeuuiiiteuiiiieneisimmasisimeasssimsssssimssssimssssstsssssstsssssstsssssstsssssstsssssstsssssstssssssssssssssssnsssssnnsss 1032
LESSONS FROM TEN YEARS OF AN iINTERPROFESSIONAL SURVEY PLAN ON OILSEEDS FOOD SAFETY ..cvvvvreerieieieeeeeeeeeeeeeeeeenenens 1033
THE EFFECTS oF VACUUM AND ATMOSPHERIC DEEP-FAT FRYING PROCESS oN TOTAL FRYING-USE TIME oF
SUNFLOWER OIL AND ON FRENCH FRIES QUALITY ....uuuuuiuiueieuuuutereueunreusuerennrennnenssernrnrernnesennmersnsssrasensnnnenn.. 1038
EFFECT OF CURCUMIN NANOPARTICLES ON OXiDATIVE STABILITY OF SUNFLOWER OiL-IN-WATER EMULSIONS.......cccevverererenns 1039
DETERMINATION OF TEXTURAL, RHEOLOGICAL PROPERTIES AND SFC, SMP VALUES OF OLEOGELS PREPARED USING SUNFLOWER
[ ] P PPR R 1040
ASSESSMENT OF SUNFLOWER OIL ADULTERATION .......uuuiiiiieeeieiciiiteee e e eeceiittreeeeeeseirsaneeeeessesnnnsneneesssennnnsnns 1041
EFFECT OF DIFFERENT STORAGE CONDITIONS oN QUALITY PROPERTIES OF RAW AND ROASTED SUNFLOWER
KERINELS. ...ttt ettt ettt ettt e e e e e sttt et e e s sttt e e e e e s sessbateeeeeessessaabeaaeeeesesaasbaneeeeeessasstnsaaaeesssanssnssnnnesssnnnns 1048
QUALITY CHARACTERISTICS OF ROASTED SUNFLOWER SEEDS DURING STORAGE........coovvuiiiiieeiiiriiieieeen, 1049
ACCEPTABILITY OF CHAPATI MADE WIiTH SUPPLEMENTATION OF SUNFLOWER (HELIANTHUS ANNUS L.) SEED MEAL ............ 1050
SOME ANTINUTRIENTS AND iN VITRO PROTEIN DIGESTIBILITY OF HOME PROCESSED SUNFLOWER SEED MEAL........uvvvvvvvnnnne 1051
CONTENT AND OiL PRODUCTIVITY iN SUNFLOWER GENOTYPES PRODUCED iN CAMPO NOVO DO PARECIS — MT, BRAZIL......... 1052
DETERMINATION OF FATTY ACID COMPOSITION FOR FRYING SUNFLOWER OIL USING GAS
CHROMATOGRAPHY ...ttt ettt ettt e e e sttt et e e s s e e e et e e s s e s s baeaeeeesesssbaeaeaessessnnbanaeeessesnssseaaaeens 1058
BIOPELLET PRODUCTION FROM WASTE MATERIALS OF THE SUNFLOWER IS A MAJOR INDUSTRIAL PLANT 1063
FACTORS AFFECTING THE NUTRIENT COMPOSITION OF SUNFLOWER MEAL ...vvvuuueeeeereiurnnesesereesennnneeesesennsnnnnesesesenmsnnneeees 1064
EFFECT OF HiGH OLEIC SUNFLOWER OiL INCLUDING OLEOGEL ON THE TEXTURAL AND SENSORY PROPERTIES OF CAKE.......... 1065
SUNFLOWER OIL QUALITY SYIMPOSIUM ........cottireeeeeiceerieeennnnnseesseeesnnsssssssssesenmnssssssssesennnssssssssesennnnssssssnenes 1066
LESSONS FROM TEN YEARS OF AN INTERPROFESSIONAL SURVEY PLAN ON OILSEEDS FOOD SAFETY .cieieieieieiiieieieieieneeenenenennns 1067
THE EFFECTS oF VACUUM AND ATMOSPHERIC DEEP-FAT FRYING PROCESS oN TOTAL FRYING-USE TIME oF
SUNFLOWER OIL AND ON FRENCH FRIES QUALITY .. ..itiiiiiee ettt e ettt e e e e etvae e e e e e e staae e e e s e e sanaaaaaea s 1072
EFFECT OF CURCUMIN NANOPARTICLES ON OXIiDATIVE STABILITY OF SUNFLOWER OiL-IN-WATER EMULSIONS........cuvveeeerernnnnn 1073
DETERMINATION OF TEXTURAL, RHEOLOGICAL PROPERTIES AND SFC, SMP VALUES OF OLEOGELS PREPARED USING SUNFLOWER
[ S PPR PRI 1074
AFLATOXIN CONTAMINATION IN SUNFLOWER OIL ...uetiiiiiee ettt eeectitte e e e sevvtee e e e e e e e sanaaeeae e e seennnnes 1075
APPLICATION OF COLD NEUTRALIZATION IN SUNFLOWER OILREFINING .....ccctviiieiiiiiiieee e eeciiieee e eeiieas 1080
COMPARISON OF GAS CHROMATOGRAPHY AND NEAR-INFRARED REFLECTANCE SPECTROSCOPY METHODS
FOR THE DETERMINATION OF FATTY ACID COMPOSITION OF SUNFLOWER SEED .......ccovveveeeeicciiieeeeee e, 1081



19" International Sunflower Conference, Edirne, Turkey, 2016

AROMA DETERMINATION OF A REFINED SUNFLOWER SEED OIL BY GAS CHROMATOGRAPHY-MASS

SPECTROMETRY USING DIFFERENT EXTRACTION METHODS ....ottiiieiiiiiiiieteee s ceritreee e sinne e e e e svvvnneee s 1086
THE EFFECT OF THE ESSENTIAL OIL FROM CITRUS AURANTIUM AS A SOURCE OF NATURAL ANTIOXIDANT IN
SUNFLOWER Ol ctttetiieiieiiiieeee e eeeittee e e e e settte et e e e seitttae e e e e e sesaastaaeeeaesesnstaseeeessessssanaeaessasasssaneeeeesesnnssssnnneens 1087
CHARACTERIZATION OF SUNFLOWER OiL OLEOGELS PREPARED WiTH BEESWAX AND SUNFLOWER WAX.......uuvvvvrerernrnrnnnnnns 1092
QUALITY CHARACTERISTICS OF THE OILS OBTAINED BY COLD PRESSING TECHNIQUE .........uuvvvvveiernininnnnnnnns 1093
EFFECTS OF TEMPERATURE AND VACUUM PARAMETERS APPLIED DURING DEODORIZATION STEP ON
SUNFLOWER OIL QUALITY etttttttttttutuuuuuuuretaueteseueuereueeesesesesesesesesesesesesssessssssssasseseseresssesessnenenenerenene.......... 1094
DiFFERENT EXTRACTION METHODS FOR SUNFLOWER AND OTHER EDIBLE OILS ....vvvveeeeieiiiiirieeeeeeieiirrreeeeeesesivnneeeeseeeans 1095
FRYING PERFORMANCE OF HiGH OLEIC SUNFLOWER LS ...vvteieeiieieriieeeeseiereirneeesesesssrsnneesesssssssssessesssssssssnseesssannns 1096
COMPARISON OF PHYSICAL AND CHEMICAL PROPERTIES OF SUNFLOWER AND DIFFERENT VEGETABLE OILS
BIODIESEL ... 1097
LC-DAD/ESI-MS/MS CHARACTERiZATION OF PHENOLIC COMPOUNDS OF SUNFLOWER OlL ...vveeevvreereeenreeennveenseeesnveennnes 1098
COMPARISON OF ENZYMATIC PROCESS FOR BIODIESEL PRODUCTION FROM SUNFLOWER OIL ........uvvueeeee 1106
ASSESSMENT OF SUNFLOWER OIL ADULTERATION ...t eie e ee e e e e s e se e e e e seee e e ee e e ee e e ne e e e e 1107
EFFECT OF DIFFERENT STORAGE CONDITIONS oN QUALITY PROPERTIES OF RAW AND ROASTED SUNFLOWER
KERINELS. ....eteeeeee e ettt e e ettt e e e e e sttt e e e e e e s e abe e e e e eeesseaastaaeeeeesasnstaaaeeeeeesaassasaeeaeessassssaaeeeessansnnsrnneeeseannns 1114
QUALITY CHARACTERISTICS OF ROASTED SUNFLOWER SEEDS DURING STORAGE........cuuvvvurererireieieiennnannnnn 1115
ACCEPTABILITY OF CHAPATI MADE WiTH SUPPLEMENTATION OF SUNFLOWER (HELIANTHUS ANNUS L.) SEED MEAL ............ 1116
SOME ANTINUTRIENTS AND iN VITRO PROTEIN DiGESTIBILITY OF HOME PROCESSED SUNFLOWER SEED MEAL........uvvvrvvennn. 1117
CONTENT AND OiL PRODUCTIVITY iN SUNFLOWER GENOTYPES PRODUCED iN CAMPO NOVO DO PARECiS — MT, BRrAziL......... 1118
DETERMINATION OF FATTY ACID COMPOSITION FOR FRYING SUNFLOWER OIL USING GAS
CHROMATOGRAPHY ...ttt ettt e e e e et e e e e e e e et eeeeeesesaaetaaeeeeesesnstaeaeaeeeesaansaaneeeeeesanssrrneeaens 1124
DETECTION OF REFINED MAIZE AND CANOLA OiL iN COLD-PRESSED SUNFLOWER OiL BY USING RAMAN SPECTROSCOPY............ 1129
DETERMINATION OF REFINED SUNFLOWER OIL iN COLD-PRESSED SUNFLOWER OiL USING RAMAN SPECTROSCOPY .......ccccnnn.. 1130
MONITORING THE CHANGES iN COLD-PRESSED SUNFLOWER OiL DURING HEATING BY RAMAN SPECTROSCOPY ........cvvveeeeennee 1131
APPLICATION OF ARTIFICIALNEURAL NETWORK ON PREDICTION OF MOISTURE CONTENT OF THE DEEP-FAT
FRYING OF BEEF MEATBALLS IN SUNFLOWER OIL ...cceiiieieieeeeeeeeeeeeeeeeeeeeeeeeeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 1132
DEEP FRYING QUALITY OF HIGH-OLEIC SUNFLOWER OlL..cccciiiiieiiieiececececeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 1133
THE DIFFERENCES BETWEEN LINOLEIC AND HIGH-OLEIC SUNFLOWER OlL.....cuvviieiieiieiiiiieeeeeeceeiveeeee e 1134
AROMA PROFILE AND SENSORY CHARACTERIZATION OF OXIDIZED SUNFLOWER OlL ceeeveieieieieieieieieieseieieee e eeeeeeee e 1135
APPLICATION OF SUPERCRITICAL CARBON DiOXIDE FOR SUNFLOWER OIL EXTRACTION ..ceeeieieieieieieieeeseeeeeeeie e ee e ee e 1136
EFFECT OF ENZYMATIC INTERESTERIFICATION ON OXIDATIVE STABILITY OF SUNFLOWER Ol c.eveveieieieiiieieieieieieieieieeeeeneneneenns 1137
EFFECT OF THE DEEP-FAT FRYING PROCESS ON AROMA COMPOUNDS OF ....ccoeveieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 1138
SUNFLOWER SEED OIL ..uuuttiiteitiieiiiiieeee e e eeeiiteet e s s s ittee et e e s seiaabaeeeesssesnsbasaeassssssssssnaeesssssssnseneeessssssnsssaeeeens 1138
BIOPELLET PRODUCTION FROM WASTE MATERIALS OF THE SUNFLOWER IS A MAJOR INDUSTRIAL PLANT 1144
FACTORS AFFECTING THE NUTRIENT COMPOSITION OF SUNFLOWER MEAL ...cvvuuueeeeereeurnisesereesennnneeeseesnnsnnnnesesesenmsnnnnesees 1145
EFFECT OF HiGH OLEIC SUNFLOWER OiL INCLUDING OLEOGEL ON THE TEXTURAL AND SENSORY PROPERTIES OF CAKE.......... 1146
XYLOSE PRODUCTION FROM PRETREATED SUNFLOWER STALKS .....ovtiiiieiiiiiee et eeirre e e e 1147
NATURALLY BLEACHED VEGETABLE OiL, SHAPED BY ONE ALL-ROUND SOLUTION: TONSIL® ...cocooiiiiiiriiiieeiieieieeeeeee e 1149
1ISC2016 PARTICIPATION LIST....ciiiiiiiuuiiiiniiinennnsssssniimmemsssssssssimmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssanes 1150
OUR SPONSORS......coitiiiiinniiiniiirrrnsssisssiiressssssssssstmessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 1184



19" International Sunflower Conference, Edirne, Turkey, 2016

PRESENT STATUS AND FUTURE PROSPECTS OF GLOBAL CONFECTIONERY
SUNFLOWER PRODUCTION

Nada Hladni?
YInstitute of Field and Vegetable Crops, 21 000 Novi Sad, Serbia

nada.hladni@ifvcns.ns.ac.rs

ABSTRACT

Although sunflower is mainly grown for the production of vegetable oils in the world, there
are many countries that prefer confectionery sunflower hybrids and varieties (landraces).
Confectionery sunflower breeding is characterized by the fact that different markets have
different demands when it comes to the seed size, hull color and other traits, which makes this
process more difficult and costly. Confectionery low-oil protein type is used in the snack food
industry in the form of roasted sunflower seeds or dehulledas a part of snacks and baker's
wares, as wellas for bird and pet feed. It currently represents less than 10% of total global
sunflower production. Seed of high protein sunflower usually varies in color, from black,
black with white stripes, to white and colorful. It is significantly bigger than the seed of oil
type sunflower, with thicker hull loosely connected to the kernel. The hull is easily separated
from the kernel and allows the whole seed to be dehulled. When creating confectionery
hybrids it is very important to combine genes responsible for high yield potential and good
technical and technological traits of the seed. In order to successfully obtain high yields and
adaptability for confectionery sunflower the main direction in breeding is defining an ideal
ideotype of plantfor specific agro-ecological conditions, sef-fertility rate, larger seed,
increased 1000 seed weight, protein content and quality. While lowering the seed oil content
and hull ratio and at the same time introducing resistance genes in order to achieve stability of
sunflower resistance to certain pathogens. Major breeding goals are tolerance to biotic and
abiotic stress conditions, resistance to diseases (Plasmopara halstedii, Phomopsis helianthi,
Sclerotinia sclerotiorum), broomrape and herbicides. In the resent period introgression of
genes from wild Helianthus species for herbicides resistance of confectionery hybrids
(Imidazolinone (IMI) and Sulfonyl urea (SU)) has become a crucial breeding objective. By
growing confectionery IMI hybridsto the same time control both broomrape and the main
broad leave weeds. They have recently effectively increased the market share in many
countries which prefer confectionery hybrids. Developing confectionery hybrids with
modified oil quality(higher oleic acid and tocopherols) to increase in the nutritional value in
seeds is also an important breeding objective. By introducing molecular markers, genetic
maps, genomics, bioinformatics data and other developing techniques, many relevant
sunflower traits, such as oil and protein quality, cms, fertility restoration genes, and resistance
to diseases and abiotic stress can be verified. Armed with this knowledge and the possibility
of further development of these techniques, in the future we should be able to pinpoint the
desirable genes and more efficiently trace their transfer to the confectionery sunflower.

Key words: Confectionery sunflower, Breeding, Seed and protein yield, Resistance to disease
and herbicides, MAS

INTRODUCTION

The genus Helianthus is comprised of a large number of species. One of the species is
the cultivated sunflower Helianthus annuus L., which is a globally significant oilseed crop
and an important source of non-oil confectionery seed. Native Americans gradually changed
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the genetic composition of the plant by repeatedly selecting the largest seeds (Yarnell, 1978).
Sunflower oil and confectionery types arrived from the USA to Europe, first landing in Spain.
They was transferred from Spain to France, England, Germany and other European countries
and then spread along trade routes to Egypt, India, China and Russia (Brintall and Conner-
Ogorzaly, 1986). In the mid-19th century, sunflower seeds oil and confectionery types were
transferred to Bolivia, Paraguayand Argentina where sunflower was used for human
consumption as a roasted and salted confection (Feoli and Ingaramo, 2015).

The agronomic development of sunflower for oil (“oilseed"” types) and edible achenes
("confectionery" types) occurred in Eastern Europe and Russia, where by the late 1800s a
number of landraces had been developed (Cronn, 1997). Russia is considered as a secondary
domestication center for sunflower, as seeds of local sunflower varieties were reintroduced
into the USA, and then spread to Canada and Argentina in the late 18th century by Russian
Ukrainian and German immigrants. In commercial sunflower breeding there are two main
types: oil and non-oil (confectionery) sunflower type (Duihua and Hoeft, 2009; Gontcharov
and Beresneva, 2011; Hladni et al., 2011, 2012). Around 10% of the world’s annual
production of sunflower seed is used for non-oil purposes, mainly for confectionery and snack
food, as well as for bird and pet food (National Sunflower Association, 2011). Market
demands and production area of confectionery sunflower show a steady increase due to its
nutritional value and use in human nutrition. Confectionery sunflower for human
consumption has found its place in production in Turkey, China, USA, Canada, Spain, Russia,
Ukraine, Israel, Argentina, Pakistan, Iran, and many other countries (Lofgren, 1997; Kaya,
2004; Zhang, 2004; Feoli, 2004; Dong, 2007; Kholghi, 2011). This type of sunflower has a
small presence in the EU, which makes the EU (particularly Spain) a large importer of
confectionery sunflower seeds (Nabloussi et al., 2011). In contrast to EU, confectionery
sunflower represents more than 60% of sunflower production in China (Zhang, 2004).

Confectionery sunflower breeding is characterized by the fact that different markets
have different demands regarding the seed size, hull color and other traits, which makes this
process more difficult and costly. Although the favored seed color of confectionery hybrid in
Turkey is white with gray stripes, in Balkan countries such as Serbia, Bulgaria, Moldova and
Romania, as well as Russia black seeds are preferred (Ergen and Saglam 2005; Yaia et al.,
2005; Sincik and Goksoy, 2014). Gray seeds with stripes are popular in the United States,
Spain and China (Kaya, 2008).

Most customers prefer tasty, high-quality, and longer seeds for confectionery types. It
is not easy to develop bigger kernels in breeding programs. For instance, consumers from
China, Turkey, and some other countries require seeds that are at least 2 cm long, whereas in
Eastern Europe such as the Balkans, Ukraine, and Russia consumers prefer big seeds with big
kernels and reduced hull content. Confectionery sunflower is distinguished by a large hull
ration, usually up to 40 or 50% (Jovanovi¢, 2001), high mass of 1000 seeds which is usually
higher than 100g (Hladni et al., 2011), should ideally contain less than 30% oil and has hull
content up to 50% (Kaya et al., 2008). The hull is easily separated from the kernel and allows
the whole seed to be dehulled (Gonzalez-Perez and Vereijken, 2007; Fernandez-Martinezet
al., 2009; Hladni et al., 2012a; Kleingartner, 2015). Breeding advances allow confectionery
sunflower to have similar yields to regular sunflowers (Feoli and Ingaramo, 2015). Based on
its size confectionery sunflower is generally classified into three categories. The largest size
seeds, called “in-hull seeds”, go on hall market. They are salted, roasted and packaged for
human consumption. Medium-size seeds, called “hulling seeds” are hulled and are usually the
kernel market. Kernels are used, either roasted or not, as a snack food or in a number or
confectionery or bakery products. Finally, smaller seeds, called “bird seeds”, are mainly

46



19" International Sunflower Conference, Edirne, Turkey, 2016

intended for feeding wild birds and pets (Holfland and Kadrmas, 1989; Lofgren, 1997; de
Figueiredo et al., 2011, 2014).

Dehulled sunflower kernels are typically less expensive than some of the other nuts,
used for confectionery, cakes, and other purposes in the food industry in North America
(Miller and Fick and, 1997; Fernandez-Martinez et al., 2009; Skori¢, 2012; Kaya et al., 2012).
The bread and bakery industries are growing markets for sunflower kernel, which is also used
for the fortification of foods by sunflower meal, especially meat and milk products, infant
formulae, bakery and pasta products (Zili¢ et al., 2010). Growing confectionery sunflower for
consumption is becoming more and more attractive in the whole world, currently production
and research of confectionery sunflower is very low in comparison to the oil sunflower.The
main goal in writing this paper was to present an overview of what has been done so far in
confectionary sunflower breeding and production, along with the directions in which
confectionery breeding is expected to develop in the future.

GENETICS AND BREEDING

An important quality of modern agricultural production is breeding for high yielding
cultivars and hybrids tolerant to diseases, pests and unfavorable climate conditions. These
cultivars and hybrids are developed primarily by employing different breeding techniques and
methods which are based on the choice of favorable genotypes depending on the selection
goals (Hladni, 2010).

Genetic resources

Land races/local populations have huge genetic variation and are well adapted to local
soil types and climatic conditions as well as other environmental factors. They are the source
of many desirable genes, especially those addressing higher adaptability to environmental
conditions and resistance to certain diseases (Kaya, 2015). However, little is known about the
levels and distribution of genetic variation within confectionery sunflower gene pool (Omar
Gieco et al., 2013).There are several important confectionery sunflower collections in Turkey
(Kaya et al., 2001), China (Jan et al., 1998), Spain (Velasco, 2014), Russia (Borodin, 2003;
Mamonov, 2004), US (Marek, 2004) etc. Velasco et al. (2014) assessed variation in seed
quality traits (seed weight, kernel percentage, oil content, fatty acid composition, squalene,
tocopherol and phytosterol contents, and tocopherol and phytosterol composition) in a
germplasm collection of 137 Spanish local landraces of confectionery sunflower, and found
large variability for all traits evaluated. Other important genetic resources are: cultivars in
production, breeding lines, synthetic varietiesand others. Cultivars in production are easier to
use in breeding programs, good source of genes that confer high yield and quality disease
resistance. The benefits of synthetic populations that came to be by recurrent selection
maintained by open pollination are the development of inbred lines showing high values of
combining ability as a result of hybrid combinations (Fernandez et al., 2009; Skorié¢, 2012;
Kaya et al., 2012). That is why it is important in a breeding program for confectionery
sunflower to create new synthetic population for creation of new confectionery lines and
hybrids.

The directions of confectionery sunflower breeding

Sunflower breeding is directed towards the increase of: genetic potential for yield,
yield stability, health safety and nutritive quality with the increase of production economy
(Hladni, 2010). In creation of new sunflower hybrids, significant attention should be paid to
increase of adaptability, stability, and attractiveness to pollinators and tolerant to dominant
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diseases, broomrape, insects, and stress conditions (high temperatures and drought conditions)
(Hladni, 2010; Joci¢ et al., 2015).

Confectionery sunflower breeding is mostly similar to oil sunflower breeding,
especially in increase of seed yield and resistance to main disease, but there are also certain
specificities Joci¢ et al. (2015). Specific breeding goals for confectionery sunflower are: the
increase of protein content and quality (>25%), 1000 seed weight (>100 g), hectoliter mass
90kg/hl, oil stability with decrease of its content in the seed (<40%), large achene and kernel
size, uniformity in kernel size, increase of kernel ratio and decrease of hull ratio (<35%),
uniformity in seed size, shape and color, ease of dehulling, seed quality maintenance in long
term storage as well as tolerance to dominant diseases in the cultivation region (Hladni et al.,
2009,2015; Skori¢, 2012; Kaya, 2015). Seed size, shape, and color are especially important
for confectionery-type sunflowers depending on the market. Consumer demand varies widely,
especially for seed color.

In recent years, introgression of genes for resistance to herbicides (Imidazolinones
(IM1) and Sulfonyl Urea (SU)) from wild Helianthus species has become a topical breeding
objective for both oil and confectionery sunflower (Skori¢, 2012). Drought stress is one of the
most key aspects for crop yield losses in recent years and it seems that will be active threats
for restricting crop productivity in the years to come, due to recent climatic changes and
global warming (Peckan et al., 2016). In recent years, there have been many changes in
research techniques, in particular, the possibility of determining the genotype of a plant and
not just its phenotype Vear (2016). Marker technology is currently being used in breeding.
Great steps have been made in obtaining essential knowledge of inheritance and linkage of
target traits for breeding confectionery sunflower adapted to Australian production
environments. The identified markers can be used in practical application of molecular
markers (MAS), and further enhance the breeding process (Sun, 2009).

Confectionery sunflower breeding has become more prominent over the last decade
(Sincik and Goksoy, 2014). In the world currently there are not a lot of Institutes and
companies that have a confectionery breeding program. Market demand for confectionery
sunflower seeds made Institute of Field and Vegetable Crops, Novi Sad initiate a special
breeding program with the aim to develop modern confectionery open-pollinated hybrids.

Breeding goals

Two important criteria for introducing confectionery hybrids into production are high
seed and protein yield (Hladni et al., 2009). Breeding for a desirable plant architecture and
yield components requires a study of the gene effects, the number of genes controlling the
expression of a particular trait, the mode of inheritance of quantitative traits. As well as the
examination of general and specific combining abilities and interdependence of morpho-
physiological traits with yield is of utmost importance in order for their breeding programs to
be successful (Hladni et al., 2006; Skori¢ et al., 2012). For the creation of new sunflower
hybrids with high genetic potential for seed and protein yield, it's important to find traits that
have the biggest influence on the seed and protein yield formation. Presence or absence of
correlations can contribute to the right choice of examined traits so as to enhance the
efficiency of some selection criteria. Plant breeders commonly prefer yield components that
indirectly increase yield (Kaya et al., 2007).

The most important criteria for introducing new confectionery hybrids into production
are: protein and seed yield, plant height, head diameter, seed protein content, seed oil content,
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number of seeds per head, 1000 seed weight, seed size, color of seed, hull kernel ratio (Hladni
et al., 2009,2016; Pekcan et al., 2015).

Protein and seed yield

Higher protein yield is an ultimate objective of confectionery sunflower researchers.
When creating new confectionery hybrids it is important to find traits that are easily
determined and at the same time show their interdependence and very strong direct effects
with protein yield, based on which that those traits can become selection criteria (Hladni et
al., 2011a, 2015). Traits such as seed vyield, seed protein content, kernel ratio, 1000 seed
weight have a very strong positive direct effect with protein yield and, that breeding for these
traits simultaneously breeding for protein yield (Hladni et al., 2011; Sincik and Goskoy, 2014;
Hladni, 2015). Seed oil content had a very strong negative direct effect on protein yield
(Hladni, 2015). The greatest positive indirect effects on protein yield were exhibited by the
1000 seed weight, plant height, and head diameter though their impacts on seed yield (Sincik
and Goksoy, 2014).

Selection for higher seed yield, and other traits should start during inbred line creation
by defining the effects of heterosis and by analyzing and evaluating the correlations among
them to develop a productive hybrid with the desired traits (Skorié et al., 2007; Skori¢, 2012;
Hladni, 2011b). Any increase in seed yield depends on increasing one of three main
components: number of plants per hectare, seeds per plant, and 1000 seed weight traits (Kaya,
2015). One of the efficient ways of increasing seed yield is lowering hull ratio and increasing
the kernel ratio. That is why inbreeding programs special attention is paid to the hull and
kernel correlation (Jovanovié, 2001). Kholghi et al. (2011) found that the head diameter and
1000 seed weight had positive direct effects on seed yields of confectionery sunflowers.
According to Hladni (2015), path coefficientanalysis showed strong direct effect of kernel
ratio on seed vyield is shows that the kernel ratio important selection criterion for
confectionery sunflower. A negative weak correlation between seed oil content and seed yield
was determined by Kaya et al. (2008) and strong negative correlation between seed yield and
seed oil content to the research performed by Hladni et al. (2008). A positive and important
interdependence was determined among morphophisiological traits like plant height and head
diameter with seed yield (Goksoy and Turan, 2007; Hladni et al., 2008,2010; Kaya et al.,
2009).

Seed protein content is one of the indicators of sunflower seed quality. According to
(Jovanovi¢ and Stanojevi¢, 1996; Hladni et al., 2009a; Hladni, 2010), protein content varies
and, depending on the genotype, agroecological conditions and the interaction of the genotype
and environment conditions, it ranges from 16-28% with confectionery sunflower. With
kernel increase, the amount of protein in the seed also increases so breeding for increased
seed protein amount should be followed by the selection of genotypes with larger kernels
(Hladni et al., 2009b). Proteins of sunflower seeds have high digestibility and high biological
value and hence the increase in their use as a component of functional foods and a
nutritionally balanced diet, especially in this day and age when consumers wish to protect
themselves from genetically modified soy protein products (Dimi¢ et al., 2006). When
choosing the initial materials for selection, theyshould have enough variability before the
application of adequate plant-breeding methods. Recurrent selection is one of the most
appropriate methods to increase sunflower seed protein content (Fick and Miller, 1997;
Fernandez-Martinez et al., 2009; Skori¢, 2012; Kaya et al., 2012).
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Plant architecture

Plant height plays a major role in the creation of new SC hybrids with different plant
model and high genetic potential for seed yield, but it is strictly linked to total leaf area and
petiole length, which are very important for seed yield per plant. At the same time it is a very
important trait because it has influence on the stability of the plant i.e. the tolerant to lodging
and some diseases (Hladni, 2010; Hladni et al., 2014; Kaya, 2015). Confectionery sunflower
is normally a tall plant. The height of the plants is very dependenton climatic and soil
conditions and while drought or poor soil drastically reduce it, irrigating and less water stress
affect the plant height very positively (Kaya et al., 2012).

Head diameter is a very important trait in the sunflower seed yield structure greatly
influenced by the environmental conditions similar to the plant height. Head size, expressed
as head diameter (cm), is one of the sunflower yield components that directly influence hybrid
model changes (Hladni, 2010). Sunflower breeders should consider optimal head size and
head shape with optimum plant density to increase sunflower yield (Miller and Fick, 1997).
Plant height showed significant and positive correlation with head diameter in confectionery
sunflower consorted Sincik and Goksoy (2014).

Total number of seeds per sunflower head represents one of the most important
components of sunflower seed yield. It is conditioned by the number of formed tubular
flowers, the degree of self-compatibility, attractiveness towards the pollinators and the
environmental conditions during flowering and pollination of sunflower (Hladni, 2010). To
increase total number of seeds per head breeders should focus on developing bigger kernels
which need to assimilate more during seed filling and should consider limiting factors for
seed growth development during the flowering period (Pereira et al., 2000; Skori¢, 2012).

1000 seed weight

Breeding for increase in 1000 seed weight, results in increased seed yield. Therefore it
is considered an important criterion in the development of confectionery sunflower hybrids
(Miller and Fick, 1997; Goksoy and Turan, 2007; Hladni et al., 2008; Yasin and Singh, 2010;
Kholghiet al., 2011; Hladni et al., 2016). The analysis of simple correlation coefficient shows
a very strong negative correlation between 1000 seed weight and kernel ratio, and very strong
positive correlation with hull ratio (Kaya et al., 2008; Liet al., 2010; Hladni et al., 2015). Path
coefficient analysis for 1000 seed weight at the phenotypic level showed that the length of
seed and thickness of seed had a very strong direct positive effect on 1000 seed weight, which
is in accordance with the simple correlation coefficient. Length and thickness of seed were the
most important traits for 1000 seed weight, and can be used for the improvement of seed yield
and evaluation of sunflower breeding materials (Hladni, 2016).

Seed size, shape, and color

Increased seed length is one of the main goals in confectionery sunflower breeding and
it can be achieved by selection. Sun (2009) found that the polygenic system controls seed
length in sunflower, but QTL analysis showed that only one or two major genes play an
important role. In order to produce larger seeds, plants should first of all have good genetic
potential for this trait. By studying the seed parameter inheritance in confectionery sunflower
Dozet and Jovanovi¢ (1997) have found that the seed length and width were intermediary in
F1 generation in all hybrid combinations and in a three hybrid combinations expressed
dominance and partial dominance by better parent for seed thickness. Shape is usually
described from a side view of the kernel. Kernels may be round, oval, ovate, oblong with
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edges that are relatively straight when viewed from one edge, and rounded the variousdegrees
the others (Janick, 2013). Confectionery types have seeds of variable colors black, white, or
striped grey/black and white.

Drought tolerance

Water stress is a major limiting factor for sunflower production in the many regions in
the world especially when the frequency and amount of rainfall are often quite variable during
sunflower growing season. Therefore, drought tolerance became one of the most important
goals in the sunflower breeding programs in the world (Pecan et al., 2015). Generally, drought
stress reduces leaf area, stem extension and physiological activities as well as photosynthesis
rate of plants resulting in decreasing seed yield (Anjum et al., 2011). Breeding for tolerant to
drought and high temperatures is an important objective in many sunflower programs.
Drought stress decrease grain filling period, grain length and yield potential (Anonymous,
2013). When setting up a breeding program for sunflower resistance to drought, it is
important to decide in advance whether to aim for adaptation to a specific environment,
adaptation to a variable environment, or combined selection for drought tolerant traits and
high yield potential (Fick and Miller, 1997; Skori¢, 2009; Pecan et al., 2016). Skorié¢ (2009) in
sunflower breeding for drought tolerant in oil sunflower, best practical results have been
achieved using the phenomenon of stay-green. Confectionery sunflower showed that seed
yield decreased significantly due to water stress (Anjum et al., 2011). In order to evaluate
morpho-physiological traits of confectionery sunflower under different irrigation regimes,
tested fifty six confectionery sunflower landraces in Iran, the effect of genotype X irrigation
regime was significant for seed yield, kernel/ seed ratio and kernel weight (Gholinezhad,
2013). Growing the drought tolerant genotypes will contribute to more stable sunflower
production. Furthermore, the screening of the response of sunflower cultivars or breeding
lines to drought stress can play a crucial role in breeding programs (Onemli and Gucer, 2010).

Resistance to diseases and broomrape.

Diseases are the main limiting factor in the production of sunflower (Helianthus
annuus L.) and they cause poor realization of genetic yield potential of sunflower hybrids
(Joci¢ et al., 2010). Different diseases are dominant in different regions, depending on the
prevailing environmental conditions. More than 30 different pathogens that attack sunflowers
and cause economic loss in production have been identified so far (Skori¢ et al., 2012). Due to
confectionery sunflower production in different scattered areas, the damage from birds, such
as crow, sparrow and starling, is another factor reducing yield (Kaya,2015). Breeding for
resistance or tolerance to diseases is one of the most important goals in sunflower breeding
(Kaya et al., 2015). Although some sunflower diseases occur only locally or in specific
environments, some of them result in great yield losses in sunflower production. The most
serious ones for oil and confectionery sunflower are Downy mildew (Plasmopara halstedii),
Phomopsis (Diaporthe helianthi), Sclerotinia stalk and head rot ( Sclerotinia sclerotiorum),
Charcoal rot (Macrophomina phaseolina) Verticillium wilt (Verticillium dahliae), Rust
(Puccinia helianthi), Phoma black stem (Phoma macdonaldii), Alternaria (Alternaria spp.)
and Rhizopus head rot (Rhizopus spp.). Chemical application is effective in the control of
some diseases, but developing resistance genes is considered the most effective and
sustainable control in sunflower. Sunflower breeders have achieved significant results in
finding genes for resistance or high tolerance to certain diseases in wild species and in
incorporating them into the cultivated sunflower genotypes. Besides drought conditions
during seed filling, different diseases, and the main problemlimiting sunflower yield is the
occurrence of broomrape (Orobanche Cumana Wallr.) infestations. Broomrape spreading
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rapidly to new areas in recent years leading to considerable yield losses up to 100% and
reducing sunflower seed quality (Kaya et al., 2012; Pineda-Martos et al., 2013). Since
broomrape is a highly variable parasite, the break down of resistance is a frequent
phenomenon, and multiple sources of resistance are needed (Seiler, 2012). In Spain,
broomrape was detected first in the Toledo Province (central plateau) in 1958, infecting
confectionery sunflower (Gonzalez Torres et al., 1982). Herbicide-tolerant hybrids are in turn
divided into two different classes: tolerant to Imidazolinones (IMI) and tolerant to Tribenuron
methyl or Sulfonil urea (SU). The utilization of IMI sunflower along with herbicide treatment
offers an effective control of broomrape what ever the path type might be (Alonso et al.,
1998), since this combination prevents the multiplication and dissemination of the pathogen.
One of our breeding projects aimed to incorporate desirable traits such as disease resistance
and herbicide resistance into confection sunflower lines for public release (Yoe, 2007). The
sunflower breeding program at Institute of Field and Vegetable Crops, Novi Sad has been
directed towards creating lines and hybrids which are resistant to new broomrape races.
Continued work on creating new sunflower hybrids resistant to broomrape demands the
screening of breeding materials for resistance in both field conditions and in controlled
conditions of a greenhouse (Hladni et al., 2012a). One of the main advantages of Clearfield
hybridsis the simultaneous control of broomrape and a broad spectrum of weeds (Pfeninget
al., 2008). The combination of both strategies of broomrape control, genetic resistance to
broomrape and herbicide tolerance, will contribute to a more durable control of broomrape
while simultaneously controlling a wide spectrum of weeds (Fernandez-Martinezetal, 2015).
In particular, resistance to fungal diseases and broomrape will continue to be a key aspect of
sunflower breeding

PRESENT SITUATION IN CONFECTIONERY SUNFLOWER BREEDING

Landraces/open-pollinated confectionery varieties are mainly used for confectionery
sunflower production in the many countries such as China (Zhang, 2004), Turkey (Tan,
2010), Iran (Kholghi, 2011), Spain (Nabloussi, 2011). The main reason is that there is not
enough certified seed production with desired quality. The landraces or local varieties are not
suitable for combine harvesting because of their non-uniformity of plant development in the
field (Tan, 2009; Tan, 2010). In Turkey, confectionery sunflower farmers do not get higher
yields even under irrigated conditions, as farmers plant different local populations. In
Hungary, the stripe-patterned confectionery sunflower is still produced at small farms. The
traditional manual technologies do not involve use of chemicals. Spraying with field machines
if needed can be carried out only in first few months of the growing period because of the
height of plants, while the small field size excludes aerial spraying (Szabo et al., 2008, 2010).
In Spain, confectionery sunflower production was maintained at a small scale, mainly based
on local landraces (Nabloussi, 2011). Traditionally open-pollinated confectionery varieties of
sunflower are cultivated almostevery where in China. These open-pollinated varieties have
quite low average yield (Zhang, 2004). Open-pollinated varieties covered about 500 000
hectares in Russia (Goncharov and Beresneva, 2011). This type of seeds has special Russian
name “mezheumok” and means intermediate. Their seeds are close to the oil-type one by
structure but larger in size and 1000 seed weight, has bigger husk content and less oil content
(Borodin, 2003; Mamonov, 2004). In Serbia large open-pollinated confectionery varieties
were grown, in the last few years they have been replaced by NS confectionery hybrids which
keep spreading. Several factors have contributed to this occurrence, including crop
uniformity, suitability for mechanized harvesting, and optimalplant densityfor achieving the
desired size, seed quality and color suitable for the Serbian market demands.
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FUTURE PROSPECTS IN CONFESTIONERY SUNFLOWER BREEDING

Market demands and production area of confectionery sunflower show a steady
increase due to its nutritional value and use in human nutrition. It is expected that a high
productive confectionery hybrids will replace varieties, which will influence the increase of
surfaces under confectionery sunflower. Newly developed confectionery hybrids should have
higher yield potential, higher self-fertility rate, resistance to diseases, broomrape and
herbicide, and larger seeds with high oleic acid and vitamin E (tocopherol) content to increase
their nutritional value and prolong seed shelf life (Joci¢ et al., 2015; Kaya, 2015). Modern
varieties of sunflower show great variability in height, but for achieving higher yields lower
plants are preferred. Lower plants are also more convenient for mechanical harvesting.
(Hladni et al., 2008). The main direction of sunflower breeding is creation of hybrids with
high genetic potential for seed yield >5 t/ha and seed protein content >25%. In order to
achieve high and stable confectionery hybrid yield it is important to create a model of a
sunflower plant which would enable an increase of number of plants per hectare in the
conditions of high agrotechnics and mechanized harvesting. It is necessary to pay more
attention to the architecture of plant organs, like petiole angle, petiole length, plant height and
number of leaves per plant, which directly influence the change of the photosynthetic
apparatus. The optimal plant size of confectionery sunflower hybrids for mechanized
harvesting is <175cm, while the optimal head diameter is 20-25cm. Direct yield components,
like number of plants per unit area (ha):42-46000, seed oil content <35%, seed protein content
>25%, number of seeds per plant >1500 seeds, 1000 seed weight up to 110g, and low husk
percentage <25% also play an important role in obtaining high seed and protein yield. When
breeding for confectionery hybrids it is important to create hybrids with different vegetation
seasons: early (80—90 days), medium early (90-100 days), medium late (100-115 days).

Molecular markers have several advantages compared to classical morphological
markers and enable increased efficiency of conventional breeding (Vasi¢, 2001). It can be
expected that the marker assisted selection (MAS) and molecular markers will increasingly
beused in confectionery sunflower breeding for introduction of many desirable and
agronomically important traits, quality traits, disease resistance or stress tolerance.

Within the breeding program for confectionery sunflower, special attention needs to be
directed towards creating hybrids for different types of consumption and production
depending on the demands of the European, Russian, Ukrainian, US, Turkish and Chinese
market. Testing confectionery sunflower under different production systems (classical or
organic) can be useful in identifying hybrids with broad adaptability (Hladni et al,
2015a;2015b).

CONCLUSION

Confectionery sunflower breeding is characterized by the fact that different markets
have different demands when it comes to the seed size, hull color and other traits, which
makes this process more difficult and costly. When creating confectionery hybrids it is very
important to combine genes responsible for high yield potential and good technical and
technological traits of the seed. In order to successfully obtain high yields and adaptability for
confectionery sunflower the main direction in breeding is defining an ideal ideotype of plant
for specific agro-ecological conditions, sef-fertility rate, larger seed, increased 1000 seed
weight, protein content and quality. In order to achieve high and stable confectionery hybrid
yield it is important to create a model of a sunflower plant which would enable an increase of
number of plants per hectare in the conditions of high agrotechnics and mechanized
harvesting. Confectionery hybrids have siggnificantly higher seed yield than the open
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pollinated varieties. The advantage of confectionery sunflower in comaprison to varieties are
crop uniformity, suitability for mechanized harvesting, optimal plant density for achieving the
desired size, seed quality and color suitable. It is expected that confectionery hybrids will
continue to spread more in production and eventually replace the varieties. One of the most
important goals in breeding is creation of resistance or tolerance of hybrids to diseases,
broomrape, and drought and to incorporate herbicide tolerant traits in the adapted
confectionery hybrids.

LITERATURE

Alonso, L. C. (1998). Resistance to Orobanche and Resistance Breeding: A Review. In
Current Problemsof Orobanche Research, Proceedings of the 4th International
Workshop on Orobanche, Albena, Bulgaria, pp 233-237.

Anonymous, 2013. "Food and Agriculture Organization of the United States.” from
http://faostat.fao.org/.

Anjum, S.A., Xie, X, Wang, L. (2011). Morphological, physio-logical and biochemical
responsesof plants to drought stress. Afr. J. Agr. Res.6: 2026-2032.

Borodin, S.G. (2003). Sunflower OP varieties breeding for specific use. p. 15-25. In: Proc.
Internat. Conf. devoted to 90 years of VNIIMK, Krasnodar. (in Russian).

Brintall S.B. and Conner-Ogorzaly M. (1986). Economic Botany, Plants in Our World,
McGraw Hill Book Company, New York.

Cronn, R., Brothers, M ., Klier, K., Bretting, P., and Wend el, J., (1997). Allozyme variation
in domesticated annual sunflower and its wild relative s. Theor. Appl. Genet. 95: 532-
545.

De Figueiredo A.K., Rodriguez L.M., Riccobene 1.C.,Nolasco S.M. (2015). Analysis of the
Performance of a Dehulling System for Confectionary Sunflower Seeds.Food and
Nutrition Sciences, 5, 541-548 http://dx.doi.org/10.4236/fns.2014.56064

De Figueiredo, A.K., Baiimler, E., Riccobene, I.C. and Nolasco, S.M. (2011) Moisture-
Dependent Engineering Propertiesof Sunflower Grains with Different Structural
Characteristics. Journal of Food Engineering, 102, 58- 65.
http://dx.doi.org/10.1016/j.jfoodeng.2010.08.003

Dimi¢, E., Romani¢ R., Jovanovi¢ D., Pajin B. (2006). The quality of raw and heat-treated
kernel protein sunflower. EKO-IV International Conference: safe food, Thematic Codes
I Novi Sad, 363-368.

Dong, G., Liu, G., Li, K. (2007). Studying genetic diversity in the core germplasm of
confectionary sunflower (Helianthus annuus L.) in China based on AFLP and
morphological analysis. Russian Journal of Genetics 43 (6): 627 - 635.

Dozet, B. and Jovanovi¢, D. (1997). Combination Ability and Mode of Inheritance of Seed
Size in F1 Generation of Confectionary Sunflower [Helianthus annuus var.
macrocarpus Dc (CKll)]. Selection and Breeding, 3-4, 20-25

Duihua, L., Hoeft E. (2009). Compendium of Transgenic Crop Plants, Sunf., 10:2776.

54



19" International Sunflower Conference, Edirne, Turkey, 2016

Ergen, Y. And Saglam C. (2005). Yield and yield characters of differrent confectionary
sunflower varieties in conditions of Tekirdag. J. Tekirdag Agric. Faculty, 2(3): 221-227.

Feoli C.E. and. Ingaramo J. (2015). South America Perspectives on Sunflower Production and
Processing .Sunflower Chemistry, Production, Processing, and Utilization, Chapter 17,
517-553.

Feoli, C.(2004) Girasol Diferenciado. Agroclaves, Ago, 21-22.

Fernandez-Martinez, J.M., Perez-Vich., B., Velasco, L. (2009). Sunflower. In : Oil Crops,
Handbook of Plant Breeding, V.4, Vollmann, J. An d Rajcan, I. (Eds.), Springer, pp.
155- 232.

Fernandez-Martinez FM, Perez-Vich B., Velasco L. (2015). Sunflower Broomrape
(Orobanche cumana Wallr.). Sunflower Chemistry, Production, Processing, and
Utilization, Chapter 5, 128-25.

Fick, G.N. and Miller, J.F., (1997). Sunflower Breeding. In: Sunflower Technology and
Production. ASA. Inc., CSSA, Inc., SSSA, Inc., Publishers. Madison. Wisconsin, USA.
pp. 395- 441.

Goksoy, A.T. and Turan Z.M (2007): Correlations and path analysis of yield components in
synthetic varieties of sunflower (Helianthus annuus L.). Acta Agron. Hungarica 55(3):
339-345.

Gontcharov, S. V. (2012). Hybrid Sunflower Breeding in VNIIMK (Russia). In Proceedings
of the 18th International Sunflower Conference, Mar del Plata & Balcarce, Argentina
Feb 27—March 1, 2012; p. 160.

Gontcharov, S. V. and Beresneva, N. D.(2011) Confectionary Hybrid Sunflower Breeding in
Russia. J. Agric. Sci. Technol. B1, 919-924.

Gonzalez-Perez, S. and Vereijken, J.M. (2007). Sunflower proteins: overview of their
physico- chemical, structural and functional prop erties. J. Sci. Food Agric. 87: 2173-
2191.

Hladni N., Skori¢ D., Kraljevi¢-Balali¢ M., Saka¢ Z., Jovanovié D. (2006). Combiling ability
for oil content and its correlations with other yield componentes in sunflower. Helia
29(44): 101-110.

Hladni, N., Joci¢ S., Mikli¢, A. Miji¢, D. Safti¢-Pankovi¢ (2008). Direct and indirect effects
of morphophysiological traits on seed yield of sunflower (Helianthus annuus L.). Proc.
17th Int. Sunf. Conf., Cordoba, Spain 1: 393-397.

Hladni, N., Joci¢ S., Mikli¢ V., Dusani¢ N., D. Safti¢-Pankovi¢, D., Radeka I., Leci¢ N.
(2009). Test results for new experimental hybrids of confectionary type during 2007 and
2008. Periodical of Sci. Res. Field and Vegetable Crops, Novi Sad, 46(1):385-392.

Hladni, N., Joci¢ S., Mikli¢, V., Radi¢, V., Radeka 1., Leci¢ N. (2009a): Borneo - New NS
sunflower confectionary type hybrid. Selection and Breeding, XV(4): 63-73.

Hladni, N., Joci¢ S., Mikli¢ V., Dusani¢ N., Safti¢-Pankovi¢ D., Radeka I,. Leci¢ N. (2009b):
The evaluation of values of new confectionary sunflower hybrids. Proc. 50th Oil
Industry Conf., Herceg Novi, 57-61.

55



19" International Sunflower Conference, Edirne, Turkey, 2016

Hladni, N. (2010). Genes and Sunflower Yield. Monograph. Foundation Andrejevi¢, Serbia
Beograd, pp 116.

Hladni, N., Mikli¢, V., Joci¢, S., Saka¢, Z., Radi¢, V., Radeka, 1. (2011). New NS
Confectionery Sunflower Hybrids. Ratsr. Povrt. 2011, 48, 49-56.

Hladni, N., Mikli¢ V., Marinkovi¢ R., Joci¢ S. (2011a). New NS oil and confectionary type
sunflower hybrids. Proc. 52nd Congress on Production and Processing of oil crops with
international participation, Herceg Novi, 31-36.

Hladni, N., Skori¢ D., Kraljevi¢-Balali¢ M., Joci¢ S., Mikli¢ V., Dusani¢ N. (2011b). Line x
tester analysis for yield components in sunflower and their correlations with seed yield
(Helianthus annuus L.). Genetika, 43(2): 297-306.

Hladni, N., Joci¢, S., Mikli¢, V., Saftic-Pankovi¢, D., Kraljevi¢- Balali¢, M. (2011c).
Interdependenceof Yield and Yield Components of Confectionary Sunflower Hybrids.
Genetika, 43 (3), 583-594.

Hladni N and Mikli¢ V (2012). Old and New Trends of Using Genetic Resources in
Sunflower Plant Breeding With The Aim of Preserving Biodiversity. Proceedings 4 ™
Joint UNS - PSU International Conference on BioSci: Biotechnology and Biodiversity,
Novi Sad, Serbia, p. 109-120

Hladni, N., Mikli¢, V., Joci¢, S., Jockovi¢, M., Radeka, 1. Leci¢, N. (2012a). Determining the
influence of yield components on the confectionary sunflower seed yield. Proc. 53rd
Conference of Oils Industry. Production and Processing of Oilseeds. Herceg Novi,
Montenegro, June 3-8. p. 55-62.

Hladni, N.; Dedi¢ B.; Jocic¢ S.; Miklic¢ V.; Dusani¢ N.(2012). Evaluation of Resistance of
New Sunflower Hybrids to Broomrape in the Breeding Programs in Novi Sad. Helia
2012, 56, 89-98.

Hladni N., Mikli¢ V., Joci¢ S., Kraljevi¢-Balali¢ M., Skorié D. (2014): Mode of inheritance
and combining ability for plant height and head diameter in sunflower (Helianthus
annuus L.). Genetika, 46(1), 159- 168.

Hladni N., Joci¢ S., Myji¢ A., Mikli¢ V., Miladinovi¢ D. (2015). Correlation and path
coefficient analysis for protein yield in confectionary sunflower (Helianthus annuus L.).
Genetika, Vol 47 , No.3, 811-818.

Hladni N, Joci¢ S, Mikli¢ V, Miladinovi¢ D (2015a): The Possibility Of Growing
Confectionery Sunflower Under The Conditions Of Organic Production System. 2th
International Conference on Plant Biology 21st Symposium of the Serbian Plant
Physiology society, Petnica, Serbia, 51.

Hladni N., Joci¢ S., Miji¢ A., Mikli¢ V., Miladinovi¢ D. (2015). Correlation and path
coefficient analysis for protein yield in confectionary sunflower (Helianthus annuus L.).
Genetika, 47(3), 811-818.

Hladni N., Mikli¢ V., Joci¢ S., Miladinovi¢ D., Saka¢ Z. (2015b). Confectionery sunflower
under conventional and organic production systems. Il. International plant breeding
congress and Eucarpia — oil and protein crops section Conference, Antalia, Turkey, 161.

56



19" International Sunflower Conference, Edirne, Turkey, 2016

Hladni N., Joci¢ S., Mikli¢ V., Miladinovi¢ D., Zori¢ M. (2016). Interrelationship between
1000 seed weight with other quantitative traits in confectionary sunflower. Ekin J.
2(1):51-56.

Hofland, C. and Kadrmas. N. (1989). Confection Sunflower Handbook. 2nd Edition. National
Sunflower Association. Bismarck. ND. USA

Janick J. (2013). Plant Breeding Reviews, Volume 37Wiley-Blackwell.

Joci¢ S., Miladinovi¢ D., Kaya Y(2015). Breeding and Genetics of Sunflower. Sunflower
Chemistry, Production, Processing, and Utilization, Chapter 1, 1-25.

Joci¢, S.; Cveji¢, S.; Hladni, N.; Miladinovi¢, D.; Mikli¢, V. Development of Sunflower
Genotypes Resistant to Downy Mildew. Helia 2010, 33, 173-180.

Jovanovi¢ D. and Stanojevi¢ D. (1996). Sunflower breeding for increased protein content in
the seed. Zbornik radova, Proceeding of 3" Conference of Production and Processing of
Oil crops, Budva, 223-241.

Jovanovi¢, D. (2001). Possibilities of Using Sunflower and Breeding for Specific Purposes.
Ratsr. Povrt. 2001, 35, 209-221.

Kaya, Y. (2004). Confectionery Sunflower Production in Turkey. Proceeding of 16th
International Sunflower Conference. August 29-September Fargo, US. 817-822.

Kaya, Y., Evci G., Durak S., Pekcan V., Gucer T., Yilmaz I. M. (2007). Cluster Analysis in
sunflower (Helianthus annuus L.) 1st International Conference on "Research People and
Actual Tasks on Multidisciplinary Sciences". June 6-8. Lozenec, Bulgaria. 283-286.

Kaya Y., Evci G., Pekcan V., Gucer T., Yilmaz .M. (2008). Yield Relationships in
Confectionery Sunflower (Helianthus annuus L.). Sci. lab. Ruse Univ. 47(1.1): 7-11.

Kaya Y.; Joci¢, S.; Miladinovi¢, D. (2012). Sunflower. In Technological Innovations in Major
World QilCrops; Gupta, S. K., Ed.; Springer, New York; Vol. 1, pp 85-129.

Kaya Y. (2015). Sunflower. Breeding Oilseed Crops For Sustainable Production. 4: 55-82.

Kholghi, M., Bernousi I, Darvishzadeh R., Pirzad A. (2011). Correlation and path-cofficient
analysis of seed yield and yield related trait in Iranian confectionary sunflower populations.
Afr. J. Biotechnol. 10(61): 13058-13063.

Kholghi, M., Bernousi, I., Darvishzadeh R., Pirzad A. (2011). Correlation and path-cofficient
analysis of seed yield and yield related trait in Iranian confectionary sunflower populations.
Afr. J. Biotechnol. 10(61): 13058-13063.

Kleingartner L. (2015). U.S. and Canada Perspectives on Sunflower Production and Processing.
Sunflower Chemistry, Production, Processing, and Utilization, Chapter 16, 491-516.

Li, S., AnY., Guo S., Nie H., Zhang M. (2010) Analysis on Hereditary Variation, Correlation and
Principal Components of Main Agronomic Characters in Confectionary Sunflower.
Heilongjiang Agric. Sci. 2010-09.www.cnki.com.cn.

Lofgren, J. R. (1997). Sunflower for Confectionary Food, Bird Food, and Pet Food. In
SunflowerTechnology and Production; Schneiter, A. A., Ed.; Agronomy Monograph 35;
AmericanSociety of Agronomy: Madison, WI, pp 747-764.

57



19" International Sunflower Conference, Edirne, Turkey, 2016

Mamonov, A.l. (2004). Development of initial breeding material of confectionery and oil-type
sunflower with big seed size. p. 39-41. In: NTB VNIIMK, Krasnodar (2004) 39-41. (in
Russian).

Marek LF (2004). The sunflower collection at the north central regional plant introduction
station. 16th Int. Sunflower Conf., Fargo, ND, USA, pp.761-765

Miller J.F., Fick G.N. (1997). The genetics of sunflower. In ‘Sunflower production and
technology’. (Ed. AA Schneiter) pp. 441-495. (ASA-CSSA-SSSA: Madison, WI).

Nabloussi A., Fernandez-Cuesta A., El-Fechtali M., Fernandez-Martinez J.M., Velasco L. (2011).
Performance and seed quality of Moroccan sunflower varieties and Spanish landraces used
for confectionery and snack food. Helia, 34, 75-82

National Sunflower Association, 2011. Sunflower Statistics. World Supply and isappearance

Onemli , F., Gucer T. (2010). Response to Drought of Some Wild Species of Helianthus at
Seedling Growth Stage, Helia, 33(53): 45-54.

Pekcan V., Evci G, Yilmaz I., Kaya Y. (2015). Developing confectionery sunflower hybrids and
determination of their yield performances in different environmental conditions. EKkin
Journal of Crop Breeding and Genetics (2015) 1-2:47-55.

Pfenning, M., Palfay, G., Guillet, T. (2008). The Clearfield® Technology—A New Broad-
Spectrum Post-Emergence Weed Control System for European Sunflower Growers. J. Plant
Dis. Protect. Special Issue XXI, 647-651.

Pineda-Martos, R.; Velasco, L.; Fernandez-Escobar, J.; Fernandez-Martinez, J. M.; Parez-Vich, B.
(2013). Genetic Diversity of Sunflower Broomrape (Orobanche cumana) Populations from
Spain. Weed Res. 2013, 53, 279-2809.

Pekcan V., Goksel E., Yilmaz I., Balkan Nalcaiyi S., Culha Erdal S., Cicek N., Arslan O.,
Ekmekci Y., Kaya Y. (2016). Effects of Drought Stress on Sunflower Stems and Roots.
International Conference on Chemical, Agricultural and Life Sciences (CALS-16),53-59.

Sincik M. and. Goksoy A.T. (2014). Investigation of Correlation between Traits and Path
Analysis of Confectionary Sunflower Genotypes. Not Bot. Horti. Agrobo. 42(1): 227-231.

Sun, Y. (2011). Genetic Analysis of Important Traits for Confectionery Sunflower in Australia.
Ph.D.Thesis, School of Land, Crop and Food Sciences, The University of Queensland,
2009.

Szabd B., Szabé M., Varga Cs., Toth F., Vagvolgyi S (2010). Relationships between sunflower
variety, sowing date and the extent of damage caused by the European sunflower moth
(Homoeosoma nebulellum Den. et Schiff.). Helia, 33(52):37-45.

Szabo, B., Toth, F. és Vagvolgyi, S., 2008. A napraforgémoly (Homoeosoma nebulellum Den.et
Schiff.) rajzasdinamikéjanak és a kartételének vizsgalata a Nyirségben. Novényvédelem
44(1): 34-38.

Skor¢ D, Joci¢ S, Hladni N, Vannozzi GP. (2007). An analysis of heterotic potential for
agronomically important traits in Sunflower (Helianthus annuus L.). Helia 30: 55-74.

Seiler G.J. (2012). Utilization of wild Helianthus species in sunflower breeding. In: Skori¢ D et al.
Sunflower genetics and breeding. Int. Monography. Serbian Acad. of Sci. and Arts, Branch
in Novi Sad: 520.

58



19" International Sunflower Conference, Edirne, Turkey, 2016

Skori¢, D., (2009). Sunflower breeding for resistance to abiotic stress. Helia 32: 1-16.

Skori¢, D., G.J. Seiler, L. Zhao, J. Chao-Chien, J.F. Miller, L.D. Charlet (2012). Sunflower
genetics and breeding. International Monography. Serbian Acad. Sci. Arts, Branch In Novi
Sad, pp 520.

Tan, A., (2009). State of plant genetic resources for food and agriculture in Turkey. Second
National Report of Turkey on Conservation and Sustainable Utilisation of Plant Genetic
Resources for Food and Agriculture. ftp:/ftp.fao.org/ag/agp/countryreports/TurkeyFINAL-
CR.

Tan, A.S., (2010). Sunflower (Helianthus annuusL.) landraces of Turkey, their collections,
conservations and morfometric characterization. 8thEuropean Sunflower Biotechnology
Conference. Sunbio 2010. 1-3 March 2010, Antalya, Turkey. Helia 33(53): 55-62.

Vasic D. (2001). Use of methods of biotechnology and molecular biology in sunfl ower breeding
—achievements in the world. Field VVeg Crop Res 35:259-269.

Vear F. (2016). Changes in sunflower breeding over the last fifty years.OCL 23(2) D202

Yarnell R.A. (1978). Domestication of sunflower and sumpweed in eastern North America. In:
Ford R (ed) The nature and status of ethnobotany, Anthropol Papers 67. Univ Mich Mus
Anthropol, Ann Arbor, pp 289-299.

Yasin A.B. and Singh S. (2010). Correlation and path coefficient analyses in sunflower. J. Plant
Breed. and Crop Sci., 2 (5): 129-133.

Yue B, Vick BA, Cai X, Hu J. (2010). Genetic mapping for the Rf1 (fertility restoration) gene in
sunflower (Helianthus annuus L.) by SSR and TRAP markers. Plant Breed 129: 24-28

Zhang H. (2004). Sunflower needed by the Chinese market, in Proc. 16th Int. Sunflower Conf.,
Fargo, ND, USA, pp. 823-826.

Zili¢ S., Bara¢ M., Pegi¢ M., Crevar M., Stanojevié¢ S., Nigavi¢ A., Saratli¢ G., Tolimir M.(2010)
Characterization of sunflower seed and kernel protein. Helia, 33(52):37-45

59



