
wa
le

 
ro

om
s 

e
e
e
 

en
e 

a
s
e
 

S
S
S
 

. i 

i 
| 

i 

  

  
    

15° Sachi He Nr Tournesol 

1 Be LOL Pa Cae 

  

PS ee aM er Selo 
12-15 June 2000 Toulouse - parce 

2 be 

FN Os We q 

4 I id COO) OY OA Ch ee 
} + ¥ ¥ 

cee, a ie : pi = 
Y ‘ 3 
bs 

=: = * 

ves 
¢ j i 

| i Ej 

ae iS Ps 

A ‘ i 7 A 

a 

 



Seance pléniére/Plenary session : A - Economie / Economics eRRwE SERRE Semmes ee em em TOME I 

Seance pléniere/Plenary session : B - Technologie/Technology.........................-... TOME | 

Seance pléniére/Plenary session :  - Agronomie et Environnement /Agronomy and Environment... ....... . TOME | 

Seaxe pléniére/Plenary session : D - Génétique, Sélection et Biotechnologies/Genefics, Breeding and Biotechnology TOME | 

Stelier posters / Poster workshop : A - Variation de la composition de I’huile/ Oil composition variation... . TOME | 

Mtelier posters / Poster workshop : B - Nouveaux usages/New uses.......................... TOME | 

Mteliers posters / Poster workshops : C - Conduites des cultures/Crop management.................. TOME | 

Steliers posters /Posfer workshops : D - Agro-physiologie/Crop physiology...................... TOME | 

Steliers posters /Posfer workshops : 
E-Productivité : composantes, aptitude a la combinaison, interaction génotype x environnement 

Productivity: components, combining ability, genotype x environment interaction 

<7 2-  DIALLEL ANALYSIS IN SUNFLOWER (HELIANTHUS ANNUUS L.), GENETIC AND PHENOTYPIC CORRELATIONS FOR SOME AGRONOMICAL 
AND PHYSIOLOGICAL CHARACTERS E-] 
Franco Cecconi, Monica Gaetani, Raul Srebernich, Nestor Luciani 

—*2- COMBINING ABILITIES OF SUNFLOWER GENE POOLS ISSUED FROM CROSSES BETWEEN POPULATIONS AND INBRED LINES samne BSED we eEE BEE E-7 
Yves Griveau, Felicity Vear, Michel Tersac, Patrick Vincourt 

“ST - HETEROTICGROUPSIN SUNFLOWER... eee eee eee E-13 
Antoine Mezzarobba, Jean-Louis Loffont, Jean-Louis D’Hautefeuille, Gilberto Sosa Dominguez, Herbert J. Schmidt, 5. Thirthamallappa 

<S:- COMBINING ABILITY FOR OIL AND PROTEIN KERNEL CONTENTS OF SUNFLOWER INBREDS IN TWO DIFFERENT ENVIRONMENTS .............. E-18 
Pilar Rojas, Dragan Skoric, José Maria Fernandez-Martinez 

TT15- GENERAL (GCA) AND SPECIFIC (SCA) COMBINING ABILITIES INSUNFLOWER 2. eee eee E-23 
Dragan Skoric, Sinisa Jocic, Igor Molnar 

27E- LINE X TESTER ANALYSIS OF THE COMBINING ABILITY IN SUNFLOWER (H.onnusL).. 2.2... ...0....0 000 eee ee eee E-30 
R. Marinkovic, D. Skoric, 8. Dozet, D. Jovanovic 

TS RECIPROCAL CROSS AND CYTOPLASMIC EFFECTS ON AGRONOMIC TRAITS MEASURED ON ALLOPLASMIC HYBRIDS OF SUNFLOWER (H. annwusL.) .... . . E36 
Hervé Serieys, Yves Griveau, Francois Kaan, André Bervillé 

—NS- INFLUENCE OF DIVERSE CYTOPLASMIC MALE STERILE SOURCES ON YIELD AND YIELD COMPONENTS INSUNFLOWER. 5... ....0000.00 Ce E42 
CH. Abdul Gafoor, S.A. Patil, R. L. Ravikumar 

<715- GENE EFFECT AND COMBINING ABILITY FOR PLANT STATURE AND HARVESTINDEXINSUNFLOWER .. 2.2.2.0... 00... ee ee eee E-47 
Joksimovic J., Mihaljcevic M., Skoric D., Atlagic Jovanka 

<322- GENOTYPE AND ENVIRONMENT EFFECTS ON LINEAR RATE OF INCREASE OF SUNFLOWER HARVEST INDEX AND ITS DURATION... 222. ow. E-53 
Abelardo J. de ta Vega, Antonio J. Hall 

=S64- GENOTYPE BY ENVIRONMENT INTERACTION AND INDIRECT SELECTION IN SUNFLOWER FOR ARGENTINA. |. MULTI-ATTRIBUTE TWO-MODE PATTERN ANALYSIS  £-59 
Abelardo J. de Ia Vega, Scott C. Chapman, Antonio J. Hall 

<885- GENOTYPE BY ENVIRONMENT INTERACTION AND INDIRECT SELECTION IN SUNFLOWER FOR ARGENTINA. Il. THREE-MODE PRINCIPAL COMPONENT ANALYSIS . E-65 
Abelardo J. de Ia Vega, Scott €. Chapman 

=425- SPATIAL AND SEASONAL EFFECTS CONFOUNDING INTERPRETATION OF SUNFLOWER YIELDS INARGENTINA... 22... ... 022 ee, E71 
Abelardo J. de la Vega, Scott C. Chapman 

£713- GENOTYPE X ENVIRONMENT INTERACTION IN NEW SUNFLOWER (HELIANTHUS ANNUUSL.) HYBRIDS 2. .2.0...0..........0000. E77 
Domenico Laureti. A. Del Gatto 

= £278 - PHYSIOLOGICAL TRAITS ASSOCIATED WITH SUNFLOWER YIELD POTENTIAL: FUTURE OPORTUNIES 5... le ee ee ee E-82 
M. Lopez Pereira, VO. Sadras, N. Trapani 

SOP2. INTRASPECIFIC COMPETTTIION ANT VICI OF CLINE OWED CIITIVARS RELCACED IN ADCCNTINA BETWEEN 1029 ANT logo roo
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Atelier posters /Poster workshop : G - Traitement des semences / Seed treatment 

wn - MISE AU POINT D'UNE METHODE DE CONTAMINATION ARTIFICIELLE EN VUE DE EXPERIMENTATION DE FONGICIDES SUR PLASMOPARA HALSTEDII 

‘ 

ot
s ~ METALAXYL RESISTANCE IN SUNFLOWER DOWNY MILDEW AND CONTROL THROUGH GENETICS AND ALTERNATIVE FUNGICIDES 

Marc Delos, Nathalie Eychenne, Isabelle Birba, Duprat C.,Miallier D,, Denis Tourvieille de Labouhe D 

- ETUDE DE EFFICACITE PRATIQUE DE DIVERS FONGICIDES SUR PLASMOPARA HALSTEDIL AU MOYEN D’UNE METHODE DE CONTAMINATION ARTIFICIELLE . . . 6-7 
Marc Delos, Nathalie Eychenne, Michoud I, Taverna S,, Jacquot A,, Péres A, 

SG SER HK HEM Bae 6-16 
TJ. Gulya 

2235 - EFECTO SINERGICO DEL INSECTICIDA IMIDACLOPRID SOBRE ALGUNAS VARIABLES MORFO-FISIOLOGICAS DELGIRASOL 5... oe 6-22 
PJ. Pooloni, LF Hernéndez, C.N. Pellegrini, R. Bottini 

SULT] - EFFICACY OF INSECTICIDES FOR THE CONTROL OF SOME HARMFUL ORGANISMS IN SUNFLOWER VIA SEED TREATMENT. 2 =... 2. G-27 
Radosav Sekuliz, Stevan Mosireviee, Tatiana Keresi 

Mclier posters / Poster workshop : H - Entomologie / Entomology 

1217 - FLORA COMPETIDORA EN LA POLINIZACION DE GIRASOL PARA PRODUCCION DE SEMILLA HiBRIDA, POR APIS MELLIFERA L., 
EN EL SUR DE LA PCIA. DE BUENOS AIRES, ARGENTINA 2 cee H-T 
Liliana Gallez, Ana Andrada, Alda Valle, Pablo Paoloni y Luis Herndndez 

-3- THE NECTAR PRODUCTION OF SUNFLOWER HYBRIDS AND THE FREQUENCY OF BEE VISITS AT TWO LOCATIONS INHUNGARY 2... lll, H-7 
Gabor Bujaki, Zoltan Horvath 

5 LES EFFETS DE PESTICIDES SUR L'APPRENTISSAGE OLFACTIF CHEZ L'ABEILLE DOMESTIQUE APIS MELUIFERAL.................... H-1] 
Axel Decourtye, Bernard Roger, Jean-Francois Odoux, Minh-Ha Pham-Delégue, Sophie Cluzeau 

METHOD FOR DETERMINATION OF TOTAL IMIDACLOPRID RESIDUES IN SUNFLOWERNECIAR... =... H-18 
Alain Quinsac, Mohammed Krouti, André Merrien 

= 542 -- BIOLOGY AND PEST MANAGEMENT STRATEGIES FOR THE SUNFLOWER BEETLE IN CULTIVATED SUNFLOWER INNORTH AMERICA 22... H-22 
Laurence D. Charlet 

*4554-  EVALUACION Y MANEJO DE ORUGAS CORTADORAS (Lepidoptera: Noctuidae) EN CULTIVO DE GIRASOLEN ARGENTINA ©... ...... H-28 
Jorge R. Aragén 

*4355- PLAGAS PRINCIPALES DEL GIRASOL EN LA PROVINCIA DE CORDOBA, ARGENTINA. 55... H-34 
Jorge R. Aragon 

- ~3%7- DAMAGE BY THE NEOTROPICAL BROWN STINK BUG, Euschistus heros (F.)(HEMIPTERA:PENTATOMIDAE) TO SUNFLOWER INBRAZIL......... H-4l 
Andrea B. Malaguido, Jovenil J. Silva, Osvaldo V. Vieira, Anténio R. Panizzi 

“2543 -  BI-MEDIATED INSECT RESISTANCE IN SUNFLOWER (Helianthus annuus, L). cece cee eee ee. H-46 
G. Pozzi, M. Lopez, 6. Cole, G. Sosa-Dominguez, D. Bidney, C. Scelonge, L. Wang, Lu, Guihua, J. Miller-Cohn, G. Bradtisch 

= Melier posters/Poster workshop : | - Epidémiologie, description des maladies / Epidemiology, description of diseases 

323- OCCURRENCE OF SCLEROTINIA SCLEROTIORUM ROT IN SUNFLOWER FIELDS SOWED AFTER HARVESTING OF SUMMER CROPS, 
IN THE STATE OF PARANA, BRAZIL. ee L-1 
Regina M.V.B.C Leite, Marcelo Fernandes de Oliveira, Vania B. R. Castiglioni 

4 36- MOLECULAR AND PHENOTYPIC CHARACTERISATION OF FRENCH ISOLATES OF DIAPORTHE HELIANTHI / PHOMOPSIS HELIANTHI MUNT.-CVET. 35... L5 
5 Anne Viguié, Véronique Says-Lesage, Pascal Walser, Jeanne Tourvieille, Patricia Drevet, Paul Nicolas, Félicity Vear, Denis Tourvieille de Labrouhe 

=20- LE PHENOMENE ““PIEDS SECS” DU TOURNESOL - IMPLICATION DU PHOMA ET ETUDE DU MECANISME DE LA CONTAMINATION 22. ee, -il Aneaes Dirt Died*.. De.
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~ HIGH OLEICACID CONTENT IN SUNFLOWER GENOTYPES IN RELATION WITH RESISTANCE TO DISEASES 2.0.0.0 .........0.00-000.. J-49 
Moria Pécureanu-Joita, Alexandru Viorel Yranceanu, Danil Stanciv and Steluta Raranciuc 

IDENTIFICATION OF PROTEASOME (PROSOME) ASSOCIATED ENDONUCLEASE ACTIVITY IN PLANTS 

     

Sass g YR GE RIS AER EREE Ghar haliae J-57 
Lionel! Bollut, Franck Petit, Said Mouzeyar, Hans-Peter Schmid, Poul Nicolas, Salova Badaoui 

Meier posters / Poster workshop : K - Résistance horizontale/ Horizontal resistance 

v= - SUNFLOWER WHITE ROT INCIDENCE: COMBINING ABILITY OF INBRED LINES AND RELATIVE PERFORMANCE OF HYBRIDS IN TWO ENVIRONMENTS ..... . K-] 
lisrcela Godoy, Fernando Castaite, José Ré, Rad! Rodriguez, Alberto Escande 

SS- SCLEROTINIA DU BOURGEON TERMINAL DU TOURNESOL : AMELIORATION DE METHODES D’EVALUATION DU COMPORTEMENT VARIETAL EN SERRE... . . . K-7 
Ancré Pérés 

TS SCLEROTINIA SUR COLLET DE TOURNESOL : METHODOLOGIE DE 'EVALUATION DU COMPORTEMENT VARIETALENSERRE................. K-13 
André Pérés, Denise Poinsignon, Bruno Grézes-Besset 

a - EESISTANCE TO SCLEROTINIA HEAD ROT IN SUNFLOWER AFTER ARTIFICIAL INFECTION WITH INOCULATED MILLETSEED .... 2.0... ee K-19 
Volker Hahn 

LT COMPARISON BETWEEN ARTIFICAL INOCULATION AND CULTURE FILTRATE OF SCLEROTINIA SCLEROTIORUM LIB. DE BARY TREATMENTS 
OM NINE SUNFLOWER GENOTYPES. 2. eee eee tenes K-23 
Sediar Tahmasebi-Enferadi, Maurizio Turi, Mario Baldini, GianPaolo Vannozzi 

2D - STUDIES ABOUT THE INFLUENCE OF SCLEROTINIA SCLEROTIORUM FILTRATES ON SOME QUANTITATIVE AND QUALITATIVE TRAITS 

(N ROMANIAN SUNFLOWER GENOTYPES IN VITRO ANDINVIVO TESTED. 20 ee K-29 

“lorentina Réducanu, Al. V. Vrdnceanu, loona Hagima, lena Petcu 

SE- ACCUMULATION OF SOLUBLE PHENOLIC COMPOUNDS IN SUNFLOWER CAPITULA CORRELATES WITH TOLERANCE TO SCLEROTINIA SCLEROTIORUM .... K-35 
E Prats-Pérez, M.E. Bazzalo, A. Leon, J.V Jorrin-Novo 

= PEDIGREE SELECTION FOR SUNFLOWER CAPITULUM RESISTANCE TO SCLEROTINIA SCLEROTIORUM 2... ee ee K-42 
Felicity Veor, Frédéric Serre, Pascal Walser, Henri Bony, Georges Joubert, Denis Tourvieille de Labrouhe 

S2- ANALYSES OF QTL ASSOCIATED WITH RESISTANCE TO SCLEROTINIA SCLEROTIORUM AND DIAPORTHE HELIANTHI IN SUNFLOWER (HELIANTHUS ANNUUS L.) 
USING MOLECULAR MARKERS 20. ee eee en K-48 

Fierre-Francois Bert, Isabelle Jovan, Frédéric Serre, Florence Cambon, Denis Tourvieille de ichrouhe, Paul Nicolas, Felicity Vear 

/Sl- TRE RELATIONS BETWEEN THE RECESSIVE GENE FOR APICAL BRANCHING (B1) AND SOME DISEASE RESISTANCE AND AGRONOMIC CHARACTERS .. 2... K-54 

isabelle Jovan, Pierre-Francois Bert, Florence Cambon, Annie Perrault, Denis Tourvieille de Labrouhe, Paul Nicolas, Felicity Year 

8S) - SCLEROTINIA HEAD ROT RESISTANCE CONFERRED BY WHEAT OXALATE OXIDASE GENE IN TRANSGENIC SUNFLOWER ..............0... K-60 
léoria Eugenia Bazzalo, lon Bridges, Teresa Galella, Martin Grondona, Alberto Leén, Alon Scott, Dennis Bidney, Glenn Cole, Jean-Louis D’Hautefeuille, Guihua Lu, 
Mork Mancl, Chris Scelonge, John Soper, Gilberto Sosa-Dominguez, Livan Wang 

274 - TRANSGENIC SCLEROTINIA RESISTANCE IN SUNFLOWER (Helianthus annuus, L.). =. =. 2. ee ee eee eee eee K-66 
Garis Scelonge, Livan Wang, Dennis Bidney, Guihua Lu, Craig Hastings, Glenn Cole, Mark Mandi, Jean-Louis D’Havtefeville, 
Gierto Sosa-Dominguez, Sean Coughlan, 

7/2272 - CONSTITUTIVE PROMOTERS AND SCLEROTINIA DISEASE RESISTANCE INSUNFLOWER. 22... ee ee K-72 

Exihua Ly, Dennis Bidney, Zhongmeng Boo, Xu Hu, Ju Wang, Tim Vortherms, Chris Scelonge, Livan Wang, Aihua Shao, Wes Bruce, Jon Duvick 

S3S0- TRE USE OF NATURAL INFECTIONS UNDER CONTROLLED CONDITIONS AND OF ARTIFICIAL INFECTIONS TO ESTIMATE PHOMOPSIS RESISTANCE 

OF SUNFLOWER HYBRIDS: CONCLUSIONS AFTER TEN YEARS OF TRIAS. 2.) 2 eee K-76 

Anne Viguié, Frédéric Serre, Pascal Walser, Felicity Vear. Denis Tourvieille de Labrouhe 
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SUMMARY 

Used in this study were 20 new Rf-lines, five A-tester lines and their 100 hybrid 
combinations. A large number of agronomically important traits of these genotypes have been 
studied. The present paper reports the results for plant height, seed yield (kg/ha), seed oil content 
(%), oil yield (kg/ha), and resistance to Sclerotinia head rot. 

In most of the hybrid combinations significant heterosis of various intensity levels was 
found for all the above traits. 

Analysis of the combining abilities for the traits concerned has shown that there are 
significant differences among the Rf-lines and A-tester lines regarding the values of the general 
combining ability (GCA). In some of the lines highly significant positive and negative GCA 
effects were observed. Analysis of the components of genetic variance has shown both additive 
and nonadditive gene action to be responsible for the inheritance of the traits. Still, the 
contribution of the nonadditive component was more significant. This is supported by the 
GCA/SCA ratio values, which were lower than | and as such indicative of the higher importance 
of nonadditive genes in the expression of the traits. 

The largest contribution to the traits’ expression was that of the A-testers. The 
contributions of the Rf-lines and tester/line interactions were smaller. 

Based on the study’s results, it can be concluded that the following lines have the largest 
practical value in breeding terms: PR-ST-3A, Ha-26A, RHA-N-92, and RUS-RF-100. 

KEY WORDS: Combining abilities — GCA and SCA, plant height, seed and oil yields, 
Sclerotinia head rot.



INTRODUCTION 

The first extensive studies on inbreeding, heterosis, and combining abilities in sunflower 
were carried out in Russia in the 1920s (Morozov, 1947). Inbreeding depression in different 
generations of self-pollination, the manifestation of heterosis for different traits, and studies on 
the GCA and SCA were covered in detail by Schuster (1964). 

A large number of authors have studied the GCA and SCA for the major agronomic traits 
(Skorié, 1975; Joksimovic, 1992; and many others). Sunflower yields depend on a number of 
traits as well as on environmental conditions. Because of the importance of environmental 
factors, the heritability of seed yield is relatively low compared with other agronomic traits 
(Miller and Fick, 1997). Putt (1966) concluded that the SCA for seed yield is more important 
than the GCA for the same trait, suggesting that nonadditive genetic variance has more 
importance than the additiye one when it comes to yield fluctuations. 

Schuster (1964), Skori¢ (1975), and Joksimovié (1992) all found significant heterotic 
effects for seed yield content. Schuster (1964) also found a significant positive correlation 
between the seed oil content of the Fl hybrids and that of the female parents. Kovacik and 
Skalaud (1972) reported that the inheritance of seed oil content is controlled by incomplete 
ominance. 

Many authors have reported very frequent and high heterosis for plant height. Joksimovié 
(1992) found significant and highly significant differences in the GCA for plant height among the 
inbred lines he studied. 

The inheritance of resistance to S. sclerotiorum is complex, especially bearing in mind 
that there are three types of this disease in sunflower (root, stem, and head forms). Results found 
in the literature are often contradictory (Pirvu et al., 1985). Nevertheless, the development of 
hybrids highly tolerant to all three forms of this disease is possible, as evidenced by the existence 
of such hybrids in commercial production. 

The objectives of this study were: i) to investigate the GCA and SCA of 20 new Rf- 
inbreds and five known tester A-lines for plant height, seed yield, seed oil content, oil yield, and 
resistance to Sclerotinia head rot; ii) to determine the components of genetic variance and the 
ratio of GCA-indicators of additive genetic variance to SCA-indicators of nonadditive genetic 
variance; and iii) to determine the percentage contribution of the Rf-lines, testers, and their 
interactions to the expression of the traits under study. 

MATERIALS AND METHODS 

Used in this study were the following 20 new Rf-lines and five A-tester lines with 
different values of the agronomically important traits — Rf-lines: RHA-N-6, RHA-N-13, RHA- 
N-49, RHA-N-62, RHA-N-55, RHA-N-92, RHA-N-147, RHA-N-155, RHA-N-187, RF-KV-2, 
RF-KV-4, RF-KV-5, RUS-RF-6, RUS-RF-78, RUS-RF-94, RUS-RF-168, RUS-RF-51, RUS-RF- 
100, RUS-RF-16, RUS-RF-156; A-tester lines: Ha-26A, Ha-48A, PR-ST-3A, PH-BC-1-40A, and 
VL-A-8A. 

Hybrid combinations among the A-sterile testers and the Rf-lines were produced in cages 
as genetically pure. 

Comparative trials with the five A-sterile testers, 20 Rf-lines, and their 100 F1 hybrids 
were carried out at the Rimski Sancevi Experiment Field of the Institute of Field and Vegetable 
Crops in Novi Sad. The trials were set up in three replications with a net plot of 40 plants. All 
observations and measurements were made during the growing season. 

Weather conditions during the growing season were optimal for the development of 
Sclerotinia head rot (over 200 mm in July) — in point of fact they could not have been made 
better even if the disease had been introduced by inoculation. The severity of attack by S. 
sclerotiorum was estimated based on the percentage of healthy plants per basic plot. 

Analysis of variance for the parents and Fl hybrids was performed according to Suab 
(1973) and analysis of the combining abilities using the line x tester method by Singh and 
Choudhary (1976). The results concerning the SCA will not be shown in tables due to their 
volume, instead, they will only be commented upon. 

 



RESULTS AND DISCUSSION 

Significant differences were found among the Rf- and A-tester lines and their Fl hybrids 
regarding plant height, seed yield (ha), seed oil content, oil yield (kg/ha), and severity of attack 
by Sclerotinia head rot, indicating the existence of genetic differences among the genotypes. 

Among the Rf-lines, the smallest plant height was observed in RHA-N-147 (101.6 cm) 
and the largest in RUS-RF-168 (176.6 cm). Of the A-testers, PH-BC-1-40A was the shortest (124 
cm) and Ha-48A the tallest (201 cm). As regards seed yield, the lowest-yielding Rf-line was 
RHA-N-49 with 100.6 kg/ha, while the highest-yielding one RUS-RF-168 with 696 kga/ha. 
Among the A-testers, PH-BC-1-40 A had the lowest and Ha-26A the highest seed yield (735 and 
2,027 kg/ha, respectively). The lowest seed oil content among the Rf-lines was found in RHA-N- 
62 (37%) and the highest in RUS-RF-6 (52.8%), while among the A-testers the lowest value was 
recorded in PR-ST-3A (36.5%) and the highest in Ha-48A (45%). In the case of oil yield, the 
highest value was observed in RUS-RF-168 (335 kg/ha) and the lowest in RHA-N-49 (39.8 
kg/ha). Finally, the two Rf-lines most resistant to Sclerotinia head rot were RHA-N-92 (100%) 
and RUS-RF-168 (99.3%). Among the A-testers, the highest resistance was recorded in VL-A- 
8A (100%) and the lowest in PH-BC-1-40A. 

Heterosis for plant height manifested itself in all the hybrid combinations. 
Analysis of the combining abilities for plant height has shown that there are significant 

differences between the Rf-lines and A-testers with respect to the GCA. . 
The most prominent negative effect of the GCA for plant height was found in the Rf-lines 

RF-KV-4 and RF-KV-5, while the most prominent positive effect was observed in RHA-N-6. In 
the A-testers, the most prominent negative and positive effects of the GCA for this trait were 
recorded in VL-A-8A and Ha-48A, respectively (Table 1). 

In studying the SCA for plant height, highly significant positive effects were recorded in 
several hybrid combinations, most notably in Ha-26A x RUS-RF-168 and Ha-48A x RUS-RF- 
156. These results support an earlier observation made by a number of authors, namely that the 
highest SCA values for plant height will, as a rule, be found in hybrid combinations that include 
one parent with a poor and one with a good GCA for this trait. 

Highly significant negative values of the SCA for plant height were also found in several 
combinations, most notably in PR-ST-3A x RHA-N-49 and PH-BC-1-40A x RUS-RF-156. 

The GCA/SCA ratio for plant height was less than 1, namely 0.08 (Table 3). Our analysis 
of genetic variance components showed that additive and nonadditive gene action played a 
significant role in the inheritance of plant height. The study’s results indicate that the nonadditive 
component had a more significant role in the inheritance of plant height in the Fl hybrid 
combinations (Table 2). 

On average, the A-tester female parent lines made the largest contribution (55.8%) to the 
expression of plant height in the Fl hybrids. The contributions of the Rf-lines and line/tester 
interactions were less significant (Table 3). These results are in agreement with those of 
Joksimovié (1992), who also found that tester lines played the dominant role. 

Heterosis for seed yield (ha) was manifested in most of the hybrid combinations. The 
exceptions were combinations that suffered significant Sclerotinia head rot attacks, which 
decimated their yields. 

The mean squares of all sources of variation in the variance analysis for seed yield (kg/ha) 
were highly significant. 

Highly significant positive effects of the GCA for seed yield (kg/ha) were observed in the 
Rf-lines RUS-RF-100 and RHA-N-92 and the A-lines PR-ST-3A and Ha-26A. Highly significant 
negative effects effects for seed yield were found in RF-KV-4, RF-KV-2, and PH-BC-1-40A 
(Table 1). 

An analysis of the SCA effects of the inbred lines in the Fl hybrids showed that the 
highest positive values for seed yield were achieved by the following combinations: Ha-48A x 
RUS-RF-156, PR-ST-3A x RF-KV-4, Ha-48A x RF-KV-4, and Ha-26A x RHA-N-92. The 
highest negative values of the SCA for seed yield were recorded in VL-A-8A x RF-KV-4, Ha- 
48A x RF-KV-2, and HA-48A x RHA-N-62. Interestingly, Ha-48A and RF-KV-4 appear with 
great frequency in both hybrid combinations with positive and those with negative SCA effects 
for seed yield. 

The GCA/SCA ratio in the Fl generation was lower than | (0.07), indicating that the 
nonadditive component of genetic variance (dominance and epistasis) made a larger contribution 
to total genetic variance for seed yield than the additive one (Table 2).



The average contribution of the testers to the expression of seed yield was 51.4%, 
followed by that of Rf-lines (23.9%) and tester/lines (24.6%) (Table 3). 

Heterosis for seed oil content manifested itself in most of the Fl hybrid combinations. 
Our results showed that the highest positive GCA value for seed oil content was achieved 

by the lines RUS-RF-6 and PH-BC-1-40A. The highest negative values were those of RF-KV-2 
and PR-ST-3A (Table 3). 

The highest positive SCA values for seed oil content were recorded in Ha-48A x RF-KV- 
5 and Ha-48A x RUS-RF-156, while the highest negative ones were found in the combinations 
Ha-26A x RHA-N-187 and Ha-48A x RF-KV-2. 

The GCA/SCA ratio for seed oil content was less than 1, namely 0.18 (Table 2). Also, the 
other components of genetic variance showed that the contribution of the nonadditive component 
of genetic variance in the expression of this trait was higher than that of the additive one. 

The average contribution of the tester lines to the expression of seed oil content was 
58.2% (Table 3). 

Heterosis for oil yield (kg/ha) was very pronounced in this study. 
The highest positive value of the GCA for oil yield was found in those lines that had 

positive GCA values for both seed yield and seed oil content. Significant negative GCA values 
for this trait were found in lines that had either negative GCA values for both seed yield and seed 
oil content or a very high negative GCA value for seed yield (Table 1). The combination Ha-48A 
x RUS-RF-156 had the highest positive and VL-A-8A x RF-KV-4 the highest negative value of 
the SCA for this trait. 

The GCA/SCA ratio for oil yield was lower than 1, meaning that nonadditive gene action 
(dominance and epistasis) played a considerably more important role in the inheritance of oil 
yield than additive gene action (Table 2). These results are in agreement with the findings of a 
number of other authors. 

The average contributions to the expression of oil yield were as follows: tester female 
lines — 38.6%, Rf-lines — 29.9%, and tester/line interactions — 31.4% (Table 3). These results 
differ from the results of Joksimovié (1992), where it was the interactions that made the largest 
contribution (55.4%). 

The highest positive values of the GCA for resistance to Sclerotinia head rot were 
observed in RHA-N-92, RF-KV-2, and PR-ST-3A, whereas the highest negative ones were found 
in RF-KV-4, RUS-RF-6, and PH-BC-1-40A (Table 1). 

Notably, the highest positive SCA value for this trait was recorded in the hybrid 
combination Ha-48A x RF-KV-4 and the highest negative one in PH-BC-1-40A x RF-KV-4, 
meaning that the most resistant combination was composed of a line with a positive GCA value 
and the line with the highest negative GCA value for this trait. This supports the results of other 
authors, which indicate that the SCA is very important in developing hybrids with high tolerance 
to Sclerotinia head rot (Pirvu et al., 1985). 

Overall, the average contribution of the A-tester lines to the expression of tolerance to 
Sclerotinia head rot was much more significant than those of the Rf-lines and interactions (Table 
3). 

CONCLUSIONS 

The study’s results have lead us to conclude that : 
There are significant differences among the sunflower genotypes (inbred lines and F1 
hybrids) we tested with regard to the mean values of all the traits involved; 

- The nonadditive component of genetic variance plays the main role in the inheritance 
of the traits concerned, as shown by the analysis of variance of combining abilities 
and the analysis of genetic variance components. This conclusion is also supported by 
the fact that values of the GCA/SCA ratio for all the traits were lower than one; 

- For each of the traits, highly significant positive and negative SCA values were 
recorded in some of the hybrid combinations; 

- The largest average contribution to the expression of the studied traits was that of the 
A-tester female lines.
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Table 1. The sunflower inbreds’ GCA values for plant height, seed yield, seed oil content, oil yield, and 

resistance to Sclerotinia-head rot 

  

  

  

    
    

Traits 

No. Inbred Plant Seed Seed oil Oil Sclerotinia 

lines height Yield Content yield Head rot 

1. RHA-N-6 19.28 84.87 -0.21 37.68 -0.32 

2. RHA-N-13 -3,32 -152.72 -0.57 -83.64 -5.48 

3. RHA-N-49 3.48 -116.99 1.64 -23.53 -1.06 

4. RHA-N-62 4.28 86.01 -2.18 -6.21 7.67 

5. RHA-N-55 -12.12 -110.05 0.65 -38.55 -0.21 

6. RHA-N-92 0.81 367.07 0.32 179.66 10.21 

7. RHA-N-147 -11.18 196.14 -1.60 52.28 0.29 

8. RHA-N-155 -2.78 127.07 -0.11 61.48 3.35 

9. RHA-N-187 19.81 220.74 -1.99 53.48 7.89 

10. RF-KV-2 1.08 -433,59 -3.14 -248.50 10.38 

11. RF-KV-4 -15.72 -546.79 0.76 -248.13 -19.22 

12. RF-KV-5 -14.32 109.67 1.33 80.91 8.71 

13. RUS-RF-6 0.28 -267.12 2.82 -72.12 -14.19 

14. RUS-RF-78 0.34 TOAT -2.32 -15.11 -0.95 

15. RUS-RF-94 461 -213.72 0.95 -85.26 -12.09 

16. RUS-RF-168 9.81 151.01 0.30 75.77 3.41 

17. RUS-RF-51 3.81 -186.39 -0.06 -92.55 -9.71 

18. RUS-RF-100 -5.12 527.81 1.90 297.59 8.91 

19. RUS-RF-16 -1.65 276.61 0.71 149.97 7.05 

20. RUS-RF156 -1.38 -199.12 0.79 -75.21 -4.64 

21. Ha-26 A -5.37 209.77 -1.21 75.54 -0.01 

22. Ha-48 A 22.53 -9.99 0.71 21.60 3.68 

23. PR-ST-3 A 8.16 A4T4A.97 -3.40 142.60 13.35 

24. PH-BC-140A -9.45 -685.85 2.58 -278.17 -21.73 

25. VL-A-8 A -15.87 11.09 131 38.43 4.69 

SE GCA / lines 1.315 76.284 0.199 36.109 2.241 

SE (G-G)) / lines 1.859 107.882 0.281 51.065 3.170 

SE GCA / testers 0.657 38.142 0.099 18.054 1.121 

SE (G-G)) / testers 0.930 53.941 0.141 25.533 1.585 

LSD (1-20) 5% 3.66 212.53 0.55 100.59 6.24 

1% 4.83 280.49 0.73 132.76 8.24 

LSD (21-25) 5% 1.83 106.26 0.28 50.30 3.12 

1% 241 140.25 0.37 66.38 4.121              



  

Table 2. Components of genetic variance for plant height, seed yield, seed oil content, oil yield, and resistance 

to Sclerotinia-head rot 

  

  

  

  

  

  

  

  

  

              

Components Plant Seed Seed oil Oil Sclerotinia 

height Yield content yield -head rot 

GCA 6.308 4841.395 0.160 797.59 4.691 

F=0 Va 25.235 19365.582 0.641 3190.37 18.767 
F=1 Va 12.617 9682.791 0.320 1595.18 9.383 

F=0 Vd/Va 12.021 13.311 5.499 20.04 12.513 
F=l_ Vd/Va 6.010 6.656 2.753 10.02 6.256 

SCA 75.838 64447.591 0.881 15983.72 58.713 
F=0 Vd 303.355 257790.367 3.525 63934.87 234.852 

F=l Vd 75.838 64447.591 0.881 15983.72 58.713 

GCA/SCA 0.083 0.075 0.181 0.049 0.079 
  

Table 3. Average contributions (%) of the lines, testers, and their interactions to the expression of plant 

height, seed yield, seed oil content, oil yield, and resistance to Sclerotinia-head rot 

  

  

  

    

Average Plant Seed Seed oil Oil Sclerotinia 

Contribution height Yield Content yield -head rot 

Lines 25.17 23.90 30.81 29.90 26.20 
Testers 55.84 51.41 58.29 38.69 50.40 

Lines/Testers 18.98 24.68 10.88 31.40 23.39         
  

  

 


