1
i
{
§
l
.i

i
A

ey

15¢ Conference Internatlenale Tournesol
L% Intemetwnal Sunflower Conference

12-15 juin 2000 Toulouse France : : A
12-15 June 2000 Toulouse - Frahce
;i . A ;

& 1 ’ L &

5 TABTES) -
- PROCEEDINGS ..

]
B
2

A
-‘1 { _i &
!'4
i ;
) }
xl \ : %
=
T % ; %
oo R S 3 !
ek B .
-4 Tome I |
2 R 7 ~‘t



Seance pléniére/Plenary session : A - Economie/Economies . . . . . . .. ... ... ... TOME |
“sance pléniére/Plenory session : B - Technologie /Technology
szznce pléniére/Plenary session : C - Agronomie et Environnement / Agronomy and Enviromment. . . . . . . . . . . TOME|

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

Sslier posters/ Poster workshop : A - Variation de lu composition de I'huile/ Oil composition variation. . . . . TOME|
Aszker posters/Poster workshop : B - Nouveaux usages/New wses. . . . . .. . ... ... ... .. .. .. . . TOME |
Sszliers posters/ Posfer workshops : C - Conduites des cultures /Crop management . . . . . . . . . .. . .. . . .. TOME |
Sszliers posters/ Posfer workshops : D - Agro-physiologie/Crop physiology . . . . . .. ... . ... ... ... TOME |

Ss=liers posters/Posfer workshops :
£ - Productivité : composantes, aptitude & la combinaison, interaction génotype x environnement
Productivity: componenfs, combining ability, genotype x environment inferaction

~72- DIALLEL ANALYSIS IN SUNFLOWER (HELIANTHUS ANNUUS 1), GENETIC AND PHENOTYPIC CORRELATIONS FOR SOME AGRONDMICAL
AND PHYSIOLOGICAL CHARACTERS £

Franco Cecconi, Monica Goetani, Raul Srebernich, Nestor Luciani

—<C- (OMBINING ABILITIES OF SUNFLOWER GENE POOLS [SSUED FROM CROSSES BETWEEN POPULATIONS AND INBRED LINES

................. E7

Yves Griveau, Felicity Vear, Michel Tersoc, Patrick Vincourt

ST HETEROTICGROUPSIN SUNFLOWER . . . . . . o e E-13
Antoine Mezzarobba, Jean-Louis Laffont, Jean-Louis D'Hautefeuille, Gilberto Sosa Domingusz, Herbert J. Schimid?, 5. Thirthamallappe

—72- (OMBINING ABILITY FOR OIL AND PROTEIN KERNEL CONTENTS OF SUNFLOWER INBREDS IN TWO DIFFERENT ENVIRONMENTS . . . . . . . . . . . . .. E-18
Pilor Rojas, Dragan Skoric, José Maria Fernandez-Martinez

215~ GENERAL (GCA) AND SPECIFIC (SCA) COMBINING ABILITIES IN SUNFLOWER . . . . . . . . . . E23
Dragan Skoric, Sinisa Jocic, Igor Molnor

~ - LINE X TESTER AMALYSIS OF THE COMBINING ABILITY IN SUNFLOWER (Homnuus L) . . . . . .. .. . . .. . . .. .. E-30
R. Marinkavic, D. Skoric, B. Dozet, D. Jovanavic

~ >~ RECIPROCAL CROSS AND CYTOPLASMIC EFFECTS ON AGRONOMIC TRAITS MEASURED ON ALLOPLASMIC HYBRIDS OF SUNFLOWER (H. annuus L) . . . . . . E-36
Hervé Serieys, Yves Griveau, Franceis Kan, André Bervilla

_8Z- INFLUENCE OF DIVERSE CYTOPLASMIC MALE STERILE SOURCES ON YIELD AND YIELD COMPONENTS IN SUNFLOWER . . .. . . . . . ... ... ... E42
CH. Abdul Gafoor, 5.A. Paiil, R. L. Ravikumar

~"15- GENE EFFECT AND COMBINING ABILITY FOR PLANT STATURE AND HARVESTINDEX IN SUNFLOWER . . . . . . . . . . . . . . . E47

Joksimovic J,, Mikaljcevic M., Skoric D., Atlogic Jovanka

_4E2- GENOTYPE AND ENVIRONMENT EFFECTS ON LINEAR RATE OF INCREASE OF SUNFLOWER HARVEST INDEX AND ITS DURATION . . . . . . . . . . . . E-53
Abelardo J. de Is Vega, Antonio J. Hall

—4E4- GENOTYPE BY ENVIRONMENT INTERACTION AND INDIRECT SELECTION IN SUNFLOWER FOR ARGENTINA. |. MULTI-ATTRIBUTE TWQ-MODE PATTERN ANALYSIS  E-59
Abelardo J. de Ja Vega, Scott C. Chapman, Anfenio J. Hall

B3~ GENOTYPE BY ENVIRONMENT INTERACTION AND INDIRECT SELECTION IN SUNFLOWER FOR ARGENTINA. 1. THREE-MODE PRINCIPAL COMPONENT ANALYSIS . E-65
Abelordo J. de lu Vegu, Scoff €. Chopman

485 - SPATIAL AND SEASONAL EFFECTS CONFOUNDING INTERPRETATION OF SUNFLOWER YIELDS INARGENTINA . . . . . . . .. . . ... ... E-N
Abefardo J. de lo Vega, Scott €. Chapman ,

— 13- GENOTYPE X ENVIRONMENT INTERACTION IN NEW SUNFLOWER (HELIANTHUS ANNUUS LYHYBRIDS . . . . . . . . . . .. ... ... .. . .... E77
Domenico Loureti, 4. Del Gatio

~4578 - PHYSIOLOGICAL TRAITS ASSOCIATED WITH SUNFLOWER YIELD POTENTIAL: FUTURE OPORTUNIES . . . . . . . . . . .. . .. .. ... . .. . ... E-82

M. Lopez Pereira, V0. Sadras, N. Traponi
IR0 . INTRASPECIEIC COMPETITION AND VIEID NE CHNE AWER CIUTIVARS PEICACER IM ADCEMTIMA DETWEEM 1049 AMP 1000 r a6



(335 NI SNISILNY NQILSTVH VHVOWSYId DI1I0 0L ISIL YSIH NV 30 INAWAOTIAIG - 943
18431(+-Jo3330Y LILIDY "8ynciqD] 3P S[liBIAIRG] Siua( ‘So[odly D4 ‘SioIAin0] suuDay ‘ojoeyy vydp) “aBinsay-shog anbuossy

S1dINVS G335 NI (HGILSTVH VAVJOWSYTd) MITIW ANMOQ SIMOHNNS 40 TINISTE IHL 30NV OL153L V40 INIWA0HAI0 - 6544
DIDgyBSOIOS " YDIDASPOYXY]) “DAnysayOwuDY) g

HIMOTINNS QR¥EAH 40 ALTIAVHOLS NV ALITVNYD Q335 NO SYINIVING) ONI9VHIVY G335 QNY INTWIVIHL Q335 40 DNINHNI - LENH
lniaag “ry ‘maoyyesputos y ‘ouupsoyy yyy ‘oddomy 47

A1VLS VAVIVNAYN NI SNOWYDOT INF¥HI0 1V 0340LS YIMOHNNS 40 SLOT G335 40 TVILNILO 39VHDLS 40 NOIDIO34d - 62N
D101 SDADN [SOUOYY SIN] “UDIRG DUDY 350 ‘DIAAJG onbiyy asof

000Z-NOLNYI 130 0103W ¥0d 105VI9 30 SOINANDY 30 ¥0IIA T30 NODVWIIST - bdS3
nddauads “y ‘oddojyg ‘oapysaypuuoy) g ‘iymimaspoyyny) ‘opmobauysiry1y ‘oivipyasourss y

S35 WIMOLINNS QIYBAH L-HSEN 40 INISSTI0Y ¥04 371S IAIS 40 NOILVSIOUVANYLS NO STanLS - 9TNId
Duysinjojog 4 ‘pioyyesowios “y ‘bddooy 4y

S1IVY G335 QELVSHAWOD ONY TYWYON ¥IONN EMOTINNS QIHGAH L-HSE 40 THIA ONY HLMOYD d0¥) NO ANDIIA @335 40 PNINTNI - $ZNIY
0anbuy) saapwitiog ourbay nuoy ‘apanyy ylaynepuy Ajarop

""""""""""""""""""" 4NOIIA ONY NOLLYNIWYID NO INICYED QFISYIMOHNNS 40 DNANTANI - 9383

0¥3L1N0D T0SV4I9 30 0Ar¥EIH NN 13
SVOVHI0T SYLNYId 30 OUIWNN T3 3H40S VLI3d V130 0QYHOTTId NIS A NOD YHYDSY) 1 30 HODOWAY Y130 A YTIW3S 30 ONVWVL B0 0DH3 - ZhAvH

Appong paas /sedusias sap apjon - § : doysyiom Jogsog /s1asod saiply

noapnoy

| NOISSTYIU TVINOLYS 0IXIW JUSYAIISONILIH INISN SILLAIAYA MIMOTINNS UN04 40 STINYWHOSIS QT3IA NIVHS 40 NOUYSIADVIVH)  -<143
opn] dojss)j “yniiagass jooy ‘Buning ooy en1g) oaunig

| C e SYTRIYW JILINID LN3¥33410 404 SNUILIV YOLOIS 40 SISATVNY “(T SNANNY SHHLINVITI) 33MOTNAS I NOIDNQNI VEIWIH) - 113
nupasmy! outeg vswim) laipuy buag

| e INNOWY N3T10d THL O NIQ¥0Y SINIT GIHENT ¥THOLSTY WIMONNS 40 NOLDITS - LNOYT
qUoN Y DY3JQ MDADDID) Y DUDY ‘zepupuisy  Sing ‘yniuni) g oliay

e (7 snuta snyuoya) 10SVI9 30 OTNLIAY) T K3 K310 T QVMIGVIA A NOIDNADE Y130 NODNGIMISIC - 6¥v3
JU0NS " PN A “Aowisyof °f “uboyry pyupAof

T T SINIT QI4ANI H2MOTINNS 40 TTIIA Q335 NO SOLLSIFADVAVHD INDISTHOLNI IW0S 40 DNIMHNI - INAT
Ioujoyy Joby oy unbiniq ‘ospurs 2nop

4IMOTINAS NI 3Z1S G335 40 DNVIRAKNI - §10AT
AQDS3) HOJUY “DAGJAOND) DUS[T ‘DACJONOS DUAIT ‘DAGJLIADY Digy

SSINYVA] 40 T04INOD JL3ND 40 SIAAL INIHIHIA GNY SINN MIMOTINNS NI SHYOH0 INLVIIT3A 40 STHNLVH TIJ010HAMON - Zny3

HIYO¥ddY MIN V “¥MOHNNS NI XIANI ALMISNLAIISNS LHINONA - LXTW]

"""""""""""""""""" 221 VIV4EINI ALIIEVA ¥IMOTINNS NYITIZVAE NO LNAWSSISSY ONIGIYENI - b¥g3
AL13ojog | ouoy ‘oisaaip iy saparyy ‘zenbiupoy ' jany ‘aUaiero] wmoy ‘viaLm) g BpYY ‘ouinzy) 9 ouvspng

VLVQ 33491034 QNY 0dVY IWAZOSI NO G35V8 ‘SINIT QNI SIMOTHNNS NI SJIHSHOLLYIZY J1LENED 40 SISKIVNY JALLVHYANOD - 96NV
BAljQ S0}ID) ‘0snauoyy oio ‘Zejozueg oy

T0SVH19 30 QYAITY) A OLNIIWIGNIY JHLNT SINODYTUN0D A STIVINTIOWY ‘SODLINAD STHODY - 0283

Ioitiyg -y ‘pnabi sayuoys |
* YIMOTENNS NI SANTTE/STUNLXIW QIYAAH ANV STUNLNW NITI0d INGDYIAI HINOYHL ‘1340TIAIT SAYGAH 40 DNVWH0443d THL NO slanis - v



[Fa]

CEd .

m

- METALAXYL RESISTANCE IN SUNFLOWER DOWNY MILDEW AND CONTROL THROUGH GENETICS AND ALTERNATIVE FUNGICIDES

Aszlier posters/ Poster workshop : G - Traitement des semences/ Seed reatment
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2554 - EVALUACION Y MANEJO DE ORUGAS CORTADORAS (Lepidoptera: Nociuidoe) EN CULTIVO DE GIRASOL EN ARGENTINA . . . H-28
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2855 PLAGAS PRINCIPALES DEL GIRASOL EN LA PROVINCIA DE CORDOBA, ARGENTINA . . . . . . .. ... ... . .. ... .... H-34
Jorge R. Aragén
- TIF - DAMAGE BY THE NEOTROPICAL BROWN STINK BUG, Euschistus heros (F.)(HEMIPTERA:PENTATOMIDAF) TO SUNFLOWER INBRAZIL . . . . . . . . H41
Andrea B. Malaguido, Jovenil J. Silva, Osvaldo V. Vieira, Anténio R. Panizzi
©23A3- BT-MEDIATED INSECT RESISTANCE IN SUNFLOWER (Helianthys amwus, L) . ..o, H-44

6. Pozzi, M. Lopez, G. Cole, G. Soso-Dominguez, D. Bidney, . Scelomge, 1. Wang, Lu, Guibug, J. Miiller-Cohn, G. Bradfisch

= Kzelier posters/Poster workshop - | - Epidémiologie, description des maladies/ Epidemiology, descripfion of diseases

OCCURRENCE OF SCLEROTINIA SCLEROTIORUM ROT IN SUNFLOWER FIELDS SOWED AFTER HARVESTING OF SUMMER CROPS,

INTHESTATEOF PARANA, BRAZIL . . . ... ... H
Regina M.V.B.C Leite, Marcelo Fernandes de Oliveira, Vania B. . Castiglioni
MOLECULAR AND PHENOTYPIC CHARACTERISATION OF FRENCH ISOLATES OF DIAPORTHE HELIANTHI / PHOMOPSIS HELIANTHI MUNT-CVET . . . . . .. I-5

Anne Viguié, Véronique Says-Lesnge, Pascal Walser, Jeanne Tourvieille, Poiricia Drevet, Paul Nicolas, Félicity Vear, Denis Tourvieille de Labrouhe
LE PHENOMENE ~*PIEDS SECS” DU TOURNESOL : IMPLICATION DU PHOMA ET ETUDE DU MECANISME DE LA CONTAMINATION

A pr s mf fa opmos



#pau] Gunbyoy Jaurey sowoy ‘wyoy saxpey ‘wynig zing

MITIW ANMOT ¥IMOTINNS LSNIVOV TINVISISTH U04 INICT3 NI T00LV SV SYIH4VW ¥VIMTIoW - 13397
d SBjoNN * 4084 “q aynougoy ap SiBinn0] ] UoguID) “§ moopog “yy Ipiznog g InAaznopy

""""""""""""""""""" HMOTINNS NESIOTYNY INID TINVLSISIH 40 SISKTVNY NV ONINOT) - ey
SOOI Jnog Jodeznoyy ping ‘alnoiqo] 8p ayiainimg] sag Jasjoyy masng ‘aydoy aunpfs ‘vodiyyg autenboor ‘10ay Ay

""""""""" 51d IN3D IINVISISTS MIATIW ANMOT ¥IMOTHNNS THL 40 SISKIVNY WMIENI - p5dT
HOlA “y YApt uoa 5 i ‘ndyng 7

SIN3 TTAILINW 40 DINICIAT ANV (SINOIOLOSYHL 09NATY) LS TLHM OLDNVISISTY - swsnT
Jmounsof volag “wroys uofinig Jazog ADjSIDIG

(HTIVM YNVWND JHINVEDHO/ 14301 YINN) HINVA0U0) 34VYWOOS OL TINVLSISTH 404 INICITIS WIMOHNDS - ENAT

"""""" S0V (ATIVA YNYWND “0) 3Vaw00Y4 0L
ANI30Ud SSOUDYE ONY 'SAIOTAIHAWY JHDIISHILNI 'SI0S TYINNINI (SnumEH) FIMOTINAS 30 DNVISISTY - LvsT

YUBY Doy “IIpuy gjjiaseg ‘A3l sAauag ‘ydossiny) 1sauora) “‘aliny)-sunyy oty ooy assooiqoy

""""""" ATIVM YHYWN) JHONYE0R0 ¥ 10SINYNOL NG JINVISISTE 30 STWSINVDIW - €047
1084, Apijay “sojoany jmog ‘7 1oy-ung Dioypunyg addipyy Aouosj saey ‘bnospuiys odyg ‘jassag-sazaig ounlg ‘jaAsig-ja3pacy ooy ‘aubiog aa dinaliag

"""""""""""""""""""" HIMOTINAS NI NVIWND JHDNY040 01 TINVISISTY 40 TINVLIHIHNI L -pHT

8objsisal j3ije/| fopmayish exunysisay - [ : doysyiom tajsod /sieysod BIRY

Punyiay opoy “jenbiny < ouLoy

(A10g 9p () wasoossps OIUHOI3PS) YNILNIONY NI SIMOTINNS 40 LOY QYIH VINILONITIS 40 YIVLIV 40 SISKIVNY - 23V
18)0s] °§ ‘ubialy 41 fays 4 ebiag Yy y ‘g 11

SMAIAALOG JIVSOW YAMOTINNS 40 JONVY LSOH ONV NOLYZRADVAVH) - SN
oA °f

""""""" SHADINN JAILVNYILTY ONY SI13NZS HINONHL T0YIND) NY MITIUW ANMOT ¥IMONNS NI TINVISISIH TAXYTVLIN - #ys
ynoIqn] ap 3jjlatalng] swag 4nay Aiiay ‘opoyey by

NOIDDIINI AUVONOS 40 SHSIY JIWONDIT ONY AIOT0IWACId3 A90I0LYWOLIWAS ‘MIATIW ANMOT JIMOTNDS - 1911

NGILSTVH VIVOWSYTd 40 ALTISYRIVA ¥YIOTIOW - 0941
Mupnp suasay ‘pysoy 4 Pimyy pasusd syauuy ynaisoy uoasss ‘sding SBUIOY ‘8Ynosqo] 8p ajpiaiAlno) sitag

"""""""""""""""" (NIQTIW ANMOQ ¥3MOTINDS) HOILSTYH VEVIOWSYId 10 SV 10 PNLDNIWON MIN - 1547
2oy ouojf ‘Wupny iuasay

TINVEII0L JIINNS ANV ALDHDIAS LSOH “110ILSTYH YEYJONSYTd NO ST1GRLS NOLVINdDd - Z0H1I
9n0Iqn] ap siiellnal siwaq oy -ajjaqns| ‘Sojag 2oy ‘oyny abeg

ONVH NI 105INUNOL NQ ROICTIW NG IDNVITEAYNS 30 STENNY X10 30 NVTIg - 8L
Alquy euisiag) ‘dutg yjeqosj ‘suusipdg aypyyoy sojaq a0y

TINYY N3 1QILSTYH YSYJOWSVTd 30 SINDNLLY §30 SHOLYALN ST] INYNDIMdA SENDYY 303001 - Zi41
staifjosg Asyy ‘Buoy Aiog ‘vAing wioy

NIDI40 JIHAVHA039 A8 NOLLYIAVA GNY SDANNY SNHLNVITIH QTIM N DNVISISTE 1SnY - fvsi]
QuusAY soynN ‘punitioyy senboop ‘sojoq 2oy

DNV¥ N3 10SINUN0LNA SIHION STHIVL S30 IIQVIYW YT 30 Inday 'ILISINDANIT VINIVHdSOL431 30 19010W3Q143130300 - LA
}jnoring pinsgg ‘swnpying-duneq Aiobar ‘sanysnoy 1y “aliojay DIpDYy Jisin] aujm) ‘ol sudy

~ STAION STHOVL S30 JIQVTYW V1 30 F19VSNOASTY INTOOHLYE 1439y “IQTYNOTYI YWOHA 10 INDIXOLOLAHd ADVIIaIanNE -1
aunog 3] suibap ‘aia4 aipuy
NOLLYNIWYLNOD VT 30 SNSS3)0 31 SNVA SIAINDAD S30 13 $3IHLRd S30 3003

 { ILLSINDUNIT VI¥TYHSOLITN 30 ILIVNVIWI IWH04 ITYNODIYI VWOHd) TOSINENOL N0 YWOHd 11 - 2241

uojolg Avigfosg ‘uossioy 8uipunyg ‘3134 Ipuy
AUMAISINN 1 30 JHI0¥AAV 13 $351V) $30 30013  10SINYNOL NC L.5IS STA.. INQUANAS 1 - 1341



- HIGH OLEICACID CONTENT IN SUNFLOWER GENOTYPES IN RELATION WITH RESISTANCE TO DISEASES
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Mariz Evgenia Bozzalo, lon Bridges, Teresa Galella, Mortin Grondona, Alberto Ledn, Alon Scott, Dennis Bidney, Glenn Cole, jean-Louis D'Hautefeuille, Guikua Lu,
Marx Mandl, Chris Scelonge, John Soper, Gilherto Sosa-Dominguez, Lijvan Wang

(aris Seelonge, Lijvan Wang, Dennis Bidney, Guihve Lu, Croig Hastings, Glenn Cole, Mark Mand, Jean-Louis D*Hautefeville,
Giberfo Soso-Dominguez, Sean Coughlan,

- CONSTITUTIVE PROMOTERS AND SCLERQTINIA DISEASE RESISTANCE IN SUNFLOWER K-72

Guihog Ly, Dennis Bidney, Zhongmeng Bao, Xu Hu, Ju Wang, Tim Vortherms, Chris Scelonge, Lijuan Wang, Aikua Shac, Wes Bruce, Jor Dovick

THE USE OF NATURAL INFECTIONS UNDER CONTROLLED CONDITIONS AND OF ARTIFICIAL INFECTIONS TO ESTIMATE PHOMOPSIS RESISTANCE
OF SUNFLOWER HYBRIDS: CONCLUSIONS AFTER TEN YEARS OF TRIALS K-76

Lnne Viguié, Frédéric Serre, Pascal Walser, Felicity Vear, Denis Tourvieille de Labroohe

=YALUATION OF SUNFLOWER GERMPLASM FOR RESISTANCE TO PHOMOPSISSTEM CANKER . . . . . . . .. . . . . ... . . . ... . .. K-84
Mesirevic Stevan

AHAIYSE GENETIQUE DE LA RESISTANCE AU PHOMOPSIS (DIAPORTHE HELIANTH! MUMNT-CVET. T AL) CHEZ LE TOURNESOL CULTIVE ~ = . . . . .. K-90
Kamel Langay, Yves Griveau, Hervé Seriays, André Bervillé

COMPORTEMENT DE GENOTYPES DE TOURNESOL (HELIANTUS ANNUUS L.) A DES INFECTIONS ARTIFICIELLES SUR FEUILLES

AVEC CINQ ISOLATS FRANCAIS DE PHOMOPSIS (DIAPORTHE HELIANTHI MUNT-CYEL ETAL) . . . . . . . . . K-96

Komel Langay, Yves Griveau, Laurent Ziercher, Hervé Serieys, André Bervillé

O CTADNIITV AC CIHIMEI AWIED PECICTAMIC TN VEDTICI L HTIAR WIHIT TR



A1malS 13134 ‘DAOJLADY DI3 ‘ADX.IN] DPIDS AB1DUGY J3pUDXE]lY ‘DACIISIUY DU

W T SNIFLOYd J9VYOLS G336 ¥IMOTINNS NO SAIONLSIIINIT - INAW
[2HIqZIL3] JUaInD] ‘Binlag aipuy Muousg saliiosq ‘Lisqyy sqpg nID pouy Soleg saloy DyNT
L S3300I1dWI SINDIWOSOWOYH) SNOI9IY S1a

SHOLLYDLILNAAI 13 ("1 SNANNY SNHINYITIH) 105INYNOL 31 Z3HD OULIA NI 35INIFONVI¥0 30 INDILANAA TIQHIND) - &4
337 [30yMy ‘3pDIpUY Jopayy apupile] “Uoa) opaqpy

L {7 SnALUD ShYIUDISK) WAMOTANNS Ni INISIMOT OL SAVA 40 SISKIVNY JOVHNIT IILTHIO HOJ SHINEWW J14Y 40 35N - UV W
1bong ung “aif nry ‘Busyssiy oy ‘sysbuey nry

W "o dIMOTANNS 0335110 40 SARIGAH N3FHDS OL SHDIIVW GdvE 40 35N - CHI'W
BN TV WY 4 ALiar “unf 37 Wop Y Apoig

W $1808d VNG INIS SINIT QF48N1 VASD €T INOWY ALISEIAID JIINTD- LIVSA'W

SpIomp yikey “osduwioyy Aoy ‘ddouy [ uanays JoBuoy apar ‘ny SunAy-np
© SHTHEVIN 111 TOSILEYD $0D03S J1ANd 40 SISKIVNY “HIMOTHNNS 40 SINIT GRAENE LTI INOWY SWSIHIHOWKI0 HIONAT I¥3d38 LNANDAS TTdWIS- ZLYSnW
Aiiag 7 vowrs seung -y uaydays ‘ioyn.ing yojapqy ‘zanbunweq ayjaqosy
""""""""""""""""""""""""" §13d53 §3) 30 INVNIAOYUd $153.0 107dW3:1 dvid
SIHYSTRA V139 13 YNVIIYHL SISAOQIEVEY ‘SNONNY SNHINYITEH.Q SIWONID ST JULND JINLINAS 30 JHDMEIHDY - 1AW

stoysour ‘Burddoyy /sinanbow ‘anydniBopiny - gy : doysysom Jagso fsiajsod laipapy

nof osung Juoxs unboug soy bunboig
SHVALLIND YIMOTANNS 40 TANOIND ¥3IHINY - §INAT
AGUDA] 18184 ‘pauIopo) DuIIBIY
$1500 NOWLYIQVRAI-YWWYS 40 DHAT SINNNY SIHLNVIIZH) $IMOHNNS NI SISINGO0NIHIYVA GDNANI - e

ITIVD QI49AH JLLYWOS ¥3IMOHNNS 40 SISKIVNY Qdvdl - 61047
[0S Y ‘wnuogss) ) ‘pragsig )y

SMHLNVIT3H SNN3D 3HL NI ANIS0Hd YIZHL ONY SORIGAH DILVNOS JRLIWWASY JHIDIASHIINI 40 NOIYZRALVAVED - 94397
[§oups “f lupusqia) 3 ‘pragsug 4

T12) 3HL OINI STINDTTOW 394V GNV TIVWS ¥IAITI0 OL GISN UNCII08 ¥ SY NOLLDITNIOWIIW LSVIJ0L0Nd TIONIS - 29T

[HINVITIH SISdOWOHd ¥ T0SINYNOL NO FINYISISTY V1 30 IN0LLINII TI06INGD - 0147

STANNVHD NOI YIA SIONVHDXI NOI N1 7108 WYI00104d OAMAWS IHL
SIROMHOIH INIWVTANTYIANIH LNZDSTHONTA AD SANSSIL JINOAYEN {1 SNNNNY SHLNYITIH) YIMOTINNS A0 ONTTIEYT CAA NI - 29471

""""""""""""""" ESISYI0L04d ¥IMOTINNS NI SIIWYNAQ NOLITINSOLA) FHL AYINITY SNIALO¥ Wil oa - W1
Hagua daqyy ‘vinfy noaunop ‘oysiyy alaug ‘toyiog Lusy "y z2ddmay

* NOLDNQSNYYL TYNSIS NOISTHQY XIMLVW-INVEAWEW JHL 40 SINVNIWNIIQ SY SINIWYTHOWIW NIDY - NOILYWYOS QIOAYEWT GDNANIISONYDY - Z41

Juprquing 0B Tujtion) ousymg npunig oLraqoy ‘satbng olpnof)

LNVIIVA JITIAHAI43 NY 30 NOILYZI¥ILOVEYHD ONY F4RIIND JNSSIL NI
(3LVEINIOTH AISNOIATEd SLNYTd HI ADNILOAILOL QISYRAINI “SHLNVITIH SANIO JHL NI 3INILZAWD) JENIIOHNIOW - SLLN

Alojouipaorg Afojosq 1opnyra) /21bojouipajog ‘aumjnjja) aifiojorg - 1 : doysyrom sajsog /ssagsod sayjey

Jounyny 1y
A (TSANKY SNHINYTIH) $IMOTINNS NE TNVISISTH LHAIG 43T YINYNYITY 404 NOLLVITIVAS ANTI0¥ ANV NOIDTHS NITIOd - ZZNIN

o4nbupy saapiuog ouibay ouoyy
LT T T TIZV "3VLS 0INVd OYS NI LNAWA0T3A30 HDUVAST VINYNNILY - Mgy



il

ZENTIFICATION OF RAPD MARKERS LINKED TO DROUGHT TOLERANCE BY BULKED SEGREGANT ANALYSIS
Zeizno M. Pankovic, Zvonimir 0. Sukoc, Marijana |. Plesnicar, Dragan M. Skoric

= MOBILE GENETIC UNIT ASSOCIATED WITH DISEASE RESISTANCE IN SUNFLOWER
Wezady Lawson, lon Godwin, Gary Keng, Jeseph Kachman

Sieler pasters/Poster workshap :

¥ - Ferspecives du développement du tournesol dans différents pays
Fefare development of the sunflower around the world

- SINFLOWER HYBRIDS ADAPTED TO THE FINNISH GROWING CONDITIONS

FUOMALTY OF QILSUNFLOWER INCHINA . _ . .. .. .
L Gongshe, Liv Jie,Li Fangfang

WANIFESTACIONES TERRITORIALES DE LA EXPANSION DEL CULTIVO DE GIRASOL EN ARGENTINA

iz Irjarte, Suseno Silvia Brieve

—

=ZEDLEAND POSITION OF SUNFLOWER INUK AGRICULTURE . . . . . .. . . ... . ... . . ...
Serzn K Cook, Alostair McCartey, Brion Fletcher, Peter D Hutley-Bull lon Barrie, David Harris

“Z(ZNOLOGY TRANSFER FOR IMPROVING SUNFLOWER PRODUCTION INBRAZIL . . . . . . .. .. .. ... ... . .. .. . .
Jovado V. Vieirg, Lineu A. Domit, Marcelo F Oliveira

iz A Nemels, Unto £ Tobsdle T rnrrronnren
CENTIFICATION OF SUNFLOWER HYBRIDS APPROPRIATE FOR DRYLAND AGRICULTURE . . . . . .. . ... . ... ... . .
4 Monznath, P Ramanogowda, S.0. Nefru, Panduronga, B.R. Hegds

SZECTION OF SUNFLOWER HYBRIDS FOR BOSMA | HERZEGOVINA (BIH)

Jovan Kondic

Sieler posters/ Poster workshop : O - Ressources génétiques / Genefic resources

FRELIMINARY EVIDENCE FOR THE CYTOPLASMIC CONTROL OF TRANSPIRATION EFFICIENCY IN SUNFLOWER
Cristopher J. Lambrides, Scott C. Chapman, Bodapati P Naidu, Ray Shorter

~=0DUCTION, STUDY AND UTILIZATION OF SUNFLOWER INTERSPECIFIC HYBRIDS

¥ero Gavrilova, Galina Nizovo, Tatyana Tolstaya, Nickolay Tavolzhansky, Flena Akhtulova, Fmiliya Shyusar

%FL? APPLIED TO INTERSPECIFIC PROGENIES REVEALED CROSS FAILURE AND TRUE HYBRIDISATION BETWEEN SUNFLOWER

AND HELIANTHUS PERENNIALSPECIES . . . . .. .. .
Nathalie Faure, Hervé Serieys, Yves Griveay, Francols Koan, André Bervilié

'KHERITANCE AND FATE OF TRANSLOCATIONS IN H. ARGOPHYLLUS T.8G. X H. ANNUUS PROGENIES
N. Madjidian, A. Bervillé

EYALUATION OF AN INTERSPECIFIC SUNFLOWER POPULATION ISSUED FROM THE PERENNIAL SPECIES H. DCCIDENTALIS $5P PLANTAGINEUS
FOR RESISTANCE TO DIAPORTHE HELIANTHI AND SCLEROTINIA SCLEROTICRUM IN RELATION WITH PHENOTYPIC AND MOLECULAR TRAITS . . . . . .
Harvé Serieys, Abderrahmane Tagmoun, Frangois Kaan, Yves Griveau, Michel Tersac, Thierry André, Hugures Grave, Xavier Pinochet. André Bervillé

SREEDING FOR ALTERNARIA RESISTANCE IN SUNFLOWER: APPROACHES FOR INTROGRESSION FROM WILD SUNFLOWERS
AJ. Probakaran, M. Sujotha

"2 -DEVELOPMENT OF HERBRICIDE RESISTANT GERMPLASM IN SUNFLOWER

Jerry £ Miller, Kassim Al-Khatib

IMIDAZOLINONE-RESISTANT SUNFLOWER (Helianthus onnuus): INHERITANCE OF RESISTANCE AND RESPONSE TOWARDS SELECTED
SULFORYLUREAHERBICIDES . . . . . . . o

Goran Malidza, Dragan Skoric, Sinisa Jocic

HISTOCHEMICAL AND CHROMATOGRAPHIC CHARACTERIZATION OF FUNGAL DISEASE RELATED DEFENSE STRUCTURES IN PERENNIAL HELIANTHUS SPECIES . .
C Cerboncini, G. Beine, . Peisker PC. Binsfeld, H. Schnabl
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SUMMARY

There are several ways to increase yield per unit area. One of the most commonly used
ways is to increase seed size and seed number per head while maintaining or raising the
number of plants per unit area. Breeding for seed size may prove to be of great importance in
increasing sunflower yields.

In order to study the mode of inheritance, components of genetic variance and combining
ability for seed length, width and thickness (seed size), half diallel crosses of six divergent
sunflowers inbred lines were made. The results have shown that there existed significant
differences between the parent lines and their progenies regarding the mean values of the three
traits.

In the inheritance of seed length, width and thickness, the additive gene effect proved to be
of great importance since the value of the additive component (D) was considerably higher
than that of the dominant component (H;, H»). The average degree of dominance indicates the
presence of partial dominance in the inheritance of the three investigated traits in the
progenies. The inbred line cms-13 had the highest positive values of general combining ability
for all examined characters. The best specific combinations for all three investigated traits
were R-15 x cms-19 and cms-77 x R-18.



INTRODUCTION

Sunflower seed yield is the product of three basic components: number of heads per unit
area, number of seeds per unit area and the mass of single seed (Merrien, 1992). The
commonly used method of yield increase involves the increases in seed number and size per
head while simultanecusly maintaining or increasing the number of plants per unit area. The
ratio kernel vs. husk too plays an important role in increasing oil yield per unit area (Skoric,
1996). Evans (1981) points out that the key for increased genetic yield potential is an
increased ability of the sink to compete with other organs for assimilates. The competitive
ability depends on the relative size of organs, their relative distance from the source of
assimilates and the relative orientation and volume of their vascular bonds. An increased sink
should be put in balance with stem height and leaf architecture. The increase in the sink, i.e.,
the increase in the number and mass of grains per spike, ear, head, etc., is a way for further
improvement (Borojevic, 1992). The botanical name for the sink in the sunflower is 'achene’,
while the commonly used term is 'seed’. It is comprised of pericarp, meristem and the germ
with cotyledons. For the purposes of oil industry, the seed is divided into husk and kernel with
germ.

Dakov (1969) maintained that the best way to increase oil yield per unit area is to increase
kemel yield per unit area, i.e. to increase the number of kernel's cells capable of oil
accumulation. High oil and low oil varieties differ more in kernel yield than in oil-
accumulating capacity of the kernel. According to Skori¢ (1974) seed yield and oil content in
seed determine oil yield forming, while Pathak (1974) found a significant positive correlation
between seed yield per plant and the mass of 1,000 seeds (kernels). Conversely, Putr (1943)
reported negative correlations between kernel content and seed size, which occurred in nine
out of eleven cases. It led him to believe that the selection for lines with small seeds may
produce breeding material with high kernel content. However, according to Pustovoit (1966),
the pioneer breeder of high oil sunflower varieties, seed quality, i.e., seed size is an important
resource for increased yield. The selection for seed size, i.e., for increased mass of 1,000
seeds, may be an important asset in sunflower yield increase. Studies have shown that the
increase in the mass of 1,000 seed by a single gram increases the yield by 40 kg/ha (Morozov,
1970). Sun Lianging (1996) believes that the selection for elongated seed and the mass of
1,000 seeds over 70 g leads to yield increase.

When breeding for seed size, it is well advised to keep in mind the findings of Pakov
(1982) on high negative correlation between seed size and the number of seeds per plant - if
an increased number of seeds are formed, each seed has a smaller portion of available
resources. The regression between seed number and seed size has the form of a hyperbola,
while the correlation between the two traits is negative. The additive component of genetic
variance governed the inheritance of seed length and width, the non-additive component
governed the inheritance of seed thickness (Marinkovié and Skorié, 1987). Stojanova and
Porisova (1982) found a direct positive effect of seed length and thickness on seed yield level,
and a direct negative effect of seed width on seed yield level. Seed length was negatively
correlated while seed thickness was positively correlated with oil content in seed (Marinkovic
and Skori¢, 1988). Absence of negative correlation between oil content and seed size was
reported by Zali and Samadi, (1978).

The objectives of this study were to establish the components of genetic variability for seed
size (length, width and thickness) in sunflower and to examine the effects of general and
specific combining abilities for these traits employing the diallel cross method.



MATERIALS AND METHODS

Six sunflower inbred lines (restorer lines R-15, R-17, R-18, and maintainer lines cms-13,
cms-19 and cms-77) were selected for analysis of components of genetic variance, general and
specific combining abilities for seed length, width and thickness. The lines were divergent
regarding the investigated traits.

In the first year of the experiment (1997), the lines were diallelly crossed for n(n-1)/2
combinations, excluded reciprocals. The plants used as the female component were
emasculated by hand, in early morning, before anthers open up. In 1998, the parents and the IF
generation were sown in a comparative trial established after the system of random blocks in
three replicates. The comparative trial was sown in the optimum period, on a well-prepared
chernozem soil, at the Rimski Sangevi experiment ficld of the Institute of Field and Vegetable
Crops. Intensive cultivation practices were applied in the trial. The harvesting was done by
hand.

Thirty plants (ten plants per replicate) were taken from the comparative trial for analyses.
The sampled plants were taken from inner rows. Seed length, width and thickness were
measured with a micrometer caliper. Data were processed by MSTATC (Michigan State
University, version 1986), Program for Quantitative Genetic Analysis IDC-AGRO/CuSof
(Institute of Field and Vegetable Crops) and SYSTAT, Version 5.02, 1991, Systat Inc. The
analysis of combining ability was done after Griffing (1956), method 2, model 1, the analysis
of components of genetic variance after the method of Jinks (1954), Hayman (1954) and
Mather and Jinks (1971).

RESULTS AND DISCUSSION

The studied sunflower inbred lines differed significantly regarding seed length, width and
thickness. Among the parent lines, the line R-15 had the smallest seed length, the line cms-13
the largest, 8.57 mm and 15.08 mm, respectively (Table 1). In the IF; generation, the largest
average seed length was found in the combination cms-77 x cms-13, the smallest in R-15 x R-
18, 14.22 mm and 8.98 mm, respectively. The parents’ mean values for seed width varied from
3.51 mm in the inbred line R-18 to 8.71 mm in cms-13. The largest average seed width in the
F; generation was found in the hybrid combination cms-13 x R-17, the lowest in R-15 x R-18,
8.02 mm and 3.86 mm, respectively. The inbred line cms-13 had the highest mean value for
seed thickness, the line R-18 the lowest, 4.71 mm and 2.41 mm, respectively. In the I
generation, the highest and the lowest mean values were found in the combinations cms-13 x
R-17 and R-15 x R-18, respectively. Seed length, width and thickness were largest in the
combinations of lines with highest mean values for these traits and vice versa.

The analysis of variance showed highly significant differences in GCA and SCA for all three
traits (Table 2). Since GCA is considered as an indicator of additive genetic variance, and
SCA an indicator of non-additive variance, i.e., of dominance and epistatis, it may be
concluded that seed length, width and thickness are controlled by both additive and non-
additive gene action. However, the additive effects are much higher, as indicated by the high
values of the ratios GCA/SCA for all traits. The analysis of general combining ability showed
that the parents with highest mean values were at the same time best general combiners for the
studied traits. This is also an indication of the additive mode of inheritance of these traits. The
inbred cms-13 had the highest positive values of general combining ability, which were highly
significant for all three traits (Table 3). Also, the lines cms-77 and cms-19 were good general
combiners for seed length, while the lines cms-19 and R-17 were good general combiners for
seed width and thickness. The combinations R-15 x cms-19 and cms-77 x R-18 had highly
significant values of specific combining ability for the studied traits (Table 3). These
combinatiosn confirm once again that high SCA values are frequently obtained by crossing



parents with high GCA (in our case cms-19 and cms-77) to parents with poor GCA R-15, R-
18).

Table 4 shows the values of and ratios among the components of genetic variance for seed
length, width and thickness. The values of the additive component (D) being much higher
than the values of the dominant component (H;, H;), it may be concluded that, when all
combinations are taken into account, the additive gene effect is more important than the non-
additive effect in the inheritance of the studied traits. These results are not in full agreement
with the results of Marinkovi¢ and Skori¢(1987) who found the additive gene action to control
the inheritance of seed length and width and the non-additive gene action to control the
inheritance of seed thickness. The F value was positive in all cases, indicating the
predominance of dominant over the recessive genes. This was further confirmed by the
frequencies of dominant (u) and recessive alleles (v), the former being higher for all three
traits. The dominant and recessive alleles were not evenly distributed among the parents since
the values of Hy/4H; were not equal to 0.25. The ratio Kd/Kr was larger than unity in all
parents and for all traits, indicating the prevalence of dominant over the recessive alleles. As
the average degree of dominance [(Hi/D)"?] was invariably lower than unity, it may be
concluded that, when all combinations are taken into account, seed length, width and
thickness are inherited partially dominantly.

CONCLUSION

The obtained results indicate that the studied lines differed significantly in the investigated
traits. Significant differences in mean values were also found among parent lines and hybrids.
Both additive and non-additive component of genetic variance were important for the
inheritance of seed length, width and thickness. However, the ratio between the components
indicates that the additive gene action prevails over the non-additive one. This is in full
agreement with the results of the analysis of components of genetic variance, which indicated
the preponderance of the additive component over the dominant component. The line cms-13
was the best general combiner for the investigated traits; the combinations R-15 x cms-19 and
cms-77 x R-18 were the best specific combiners. When all combinations are taken into
account, seed length, width and thickness are inherited partially dominantly.

LITERATURE
Borojevi¢ S.: Principi 1 metodi oplemenjivanja bilja, Naudna knjiga, Beograd, 1992.
Pakov A.B.: The way of inheritance of seed yield and oil and their variability in sunflower. Dokladi VASHNIL
Nol. 19-22,Kolos, 1969.
Pakov A.B.: physiological basses of sunflower variety and ideotypes for limited conditions. Proc. of the Eucarpia
Symmposium Sunflower Breeding, Praque, 1982.
Evans L. T.: Yied improvement in wheat: empirical or analytical. In:L..T. Evans and W_J.Peacock (Editors),
Wheat science- today and tomorrow, Cambridge Univer. Press, pp.20.3, 1981.
Griffing B.: A generalised tretment of the use of diallel cross in quantitative inheritance. Heredity, 10, 31-50,
1956.
Hayman B.1.: The theory and analysis of diallel crosses I. Genetics, 39, 787-805, 1954.
Hayman B.1.: The theory and analysis of diallel crosses II. Genetics, 43, 64-85, 1958.
Jinks I.L.: The analysis of continuous variation in a diallel cross of Nicotiana rustica varieties. Genetics, 34, 765-
789. 1954
Marinkovi¢ R., Skori¢ D.: Proudavanje nasledivanja nekih kvantitativnih karakteristika semena u dialelnim
ukrstanjima inbred linija suncokreta (Helianthus annuus L..). Arhiv za polj. nauke, 48: 213-221. 1987.
Marinkovi¢ R., Skori¢ D.: Association of oil content in seed with other charactters in the sunflower (Helianthus
annuus L.). Uljarstvo, vol. 25, br. 2, 107-111, 1988.
Marher K. and Jinks J.L.: Biometrical genetics. Second Edi., Chepman and Hall, London, 382 pp. 1971.
Merrien A.: Some aspect of sunflower crop physiology. Proc. of the 13™ Inter. Sunf. Conf., Vol 1., 481-498.,
Pisa, 7-11 September, Italy, 1992.
Morozov V.K.: O selekeiji podsolneceka na uroZajnost. Selekeija i semenovodstvo, No. 18-25, 1970.



Pathak R.S.: Yield components in sunflower. Proc. 6th Int. Sunf. Conf., Bucharest, Romania, pp.271-281,1974.
Putt E.D.: Association of seed yield and oil content with other characters in the sunflower. Sci. Agr., 23(7), 377-
383, 1943.

Pustavojr V.§.: Izabrane trudi. Kolos, Moskva, 1966.

Stojanova I.P.D., Porisova M.: Study on the yield and coeficient of reproduction in inbred sunflower lines,
Rastenievodni Nauki, 19 (7), 23-29, 1982.

Sun Lianging: Selectio of ideal characters of oil-bearing sunflower self lines. Proc. of 14 Inter. Sunfl. Conf.,
Beijing, China, vol. 1, 38-42, 1996.

Skori¢ D.: Corelation among the most important characters of sunflower in F; generation. Proc. of the 6th Inter.
Sunfl. Conf., Bucharest, 271-283, 1974.

Skori¢ D.: Achievements and future directions of sunflower breeding, Proc.of the sympossium on breeding of oil
and protein crops, Eucarpia, pp. 267-280, August 5-8, Zaporozhye, Ukraine, 1996.

Zali A.A., Samadi Y.B.: Association of seed zield and seed oil content with other plant and seed characteristics in
Helianthus annuus L., Proc. of the 8” Inter. Sunf. Confer., pp 164-171, July 23-27, Minneapolis, Minnesota,
USA, 1978.

Table 1 - Mean seed length (SL), seed width (SW) and seed thickness (ST) of parents
(diagonal) and F; generation (upper right) for a 6 x 6 diallel cross in sunflower (values are
totaled over three replications)

Parent Character Parent
R-15 cms-77 cms-19 cms-13 R-17 R-18
R-15 SL 8.57 10.96 10.82 11.86 10.09 8.98
SW 3.58 5.70 6.35 5.79 5.23 3.86
ST 2.52 3.79 392 3.90 343 2.53
cms-77 SL 12.42 12.29 14.22 12.11 11.51
SW 5.18 5.69 7.19 6.65 5.57
ST 292 3.48 3.58 4.23 3.42
cms-19 SL 1142 13.80 11.62 10.48
SW 5.68 7.51 6.52 5.97
ST 345 3.96 3.87 3.44
cms-13 SL 15.08 13.20 12.12
SW 8.71 8.02 6.12
ST 4.71 442 3.58
R-17 SL 10.24 9.54
SW 5.81 4.48
ST 3.62 2.28
R-18 SL 9.19
SW 3.51
ST 2.14

Table 2 - Analysis of variance of combining ability for seed length (SL), seed width (SW) and
seed thickness (ST)

Source of Character Degrees of Mean of Fe F 0.05 F0.01
variance freedom squares
GCA SL 5 11.52 589.11 3.51 245
SCA 15 0.13 6.61 2.55 1.94
E 40 0.02
GCA/SCA 88.61
GCA SW 5 6.04 503.05 351 245
SCA 15 041 34.03 2.55 1.94
E 40 0.01
GCA/SCA 14.73
GCA ST 5 1.19 165.71 351 245
SCA 15 0.15 21.27 2.55 1.94

E 40 0.01



| ccassca 7.93

Table 3 - Combining ability for seed length (SL), seed width (SW) and seed thickness (ST)

Parent and hybrid SL Rank SW Rank ST Rank
GCA values
R-15 -1.303 6 -0.866 5 -0.259 5
cms-77 0.697 2 0.013 4 -0.011 4
Cms-19 0.240 3 0.296 2 0.111 3
Cms-13 1.885 1 1.376 1 0.556 1
R-17 -0.404 4 0.185 3 0.173 2
R-18 -1.115 5 -1.004 6 -0.570 6
SE (gi) 0.045 0.035 0.027
LSD 5% 0.141 0.111 0.086
1% 0.180 0.148 0.115
SCA values
R-15 x cms-77 0.096 10 0.694 4 0.536 3
R-15 x cms-19 0.413 2 1.060 1 0.538 2
R-15 x cms-13 -0.185 14 —0.583 15 0.076 7
R-15x R-17 0.331 4 0.049 8 —0.005 10
R-15 x R-18 —0.068 11 -0.133 12 -0.168 12
cms-77 X cms-19 -0.120 13 —0.478 13 —0.144 11
cms-77 X cms-13 0.172 9 —0.058 10 -0.219 13
cms-77 x R-17 0.348 3 0.590 6 0.540 1
cms-77 X R-18 0.452 1 0.695 3 0.473 4
cms-19 X cms-13 0.205 8 —0.028 9 —-0.234 14
cms-19 x R-17 0.318 5 0.180 7 0.065 9
cms-19 x R-18 0.238 7 0.811 2 0.368 5
cms-13 x R-17 0.257 6 0.593 5 0.160 6
cms-13 x R-18 -0.119 12 —0.115 11 0.067 8
R-17 x R-18 -0.410 15 -0.567 14 -0.251 15
SE (ij) 0.102 0.080 0.062
LSD 5% 0.346 0.271 0.210
LSD 1% 0.463 0.363 0.281
Table 4 - Components of genetic variability in sunflower
c Character
omponent Seed length Seed width Seed thickness
D 7.59 3.61 0.83
H, 0.51 1.50 0.55
H, 0.40 1.33 0.46
F 0.65 0.92 0.38
E 0.01 0.01 0.01
H,/4H, 0.23 0.22 0.70
U 0.65 0.67 0.30
v 0.35 0.33 0.21
(H,/D)* 0.26 0.64 0.82
Kd/Kr 1.39 1.49 1.79




