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SUMMARY

Crossings betwcen 16 sunlltrwcr prrent lincs (8A, 48 and 4R) were carried out and as
a result l6 single, l6 thrcc-way and l6 doublecross hybrids were produccd. After three yeani
of testing it was found that the doublecross hybrids posses a higlrer oil content and are less
influcnccd by the growing conditions in conrparison wilh thc simple and double--cross ones.
The expression of the oil content trait is specific for the different parent lines in their
participation as components o[ thc various types of hybrids. An economic characteristic of
sonre single, three-way ând doublecross hybrids is presented.
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INTRODUCTION

The use of thc malc sterility in sunflower brceding gives the opportunity for hybrid
conbinations to be developcd including diflbrcnt number of parent lincs. Vulpe (1974)
and Vranceanu and Stocnescu (1979) hacl crcatcd singlc, three-way and doublecross
hybrid combinations through the usage of nuclcar malc stcrility, markcd by the gene "T"
and cytoplasmic male sterility (CMS). The diftcrcnt types of hybricls produced by these
authors did not differ significantly in productivc potential and biomorphological charac-
1ers. They had pointed out as advantages their bcttcr ccological plasticity and a higher
secd yield in the process of the hybrid seed production.

Schcmes for production of simple, thrcc-way and doublecross hybrids on the base of
cMS-Heliantlrus petiolais had been worked our by vclkov and stoyanova (1974).

The aim of the prcscnt study is to investigate the heterotic exprcssions rcgarcling the
oil contcnt in the seecls of simple, three-way an<l doublecross sunflower hybrid combina-
tions.

MATERIAL AND METHODS

Crosses bctwecn 16 parent lincs (8A, 48 an<l 4R) were carriecl out in 1985 and 1986.
As a result, 16 simple, 16 three-way and 16 doublecross hybrids werc produced. The
simplc and three-way hybrids are with IOOVo fertllity rcstoring, whilc thc cloublecross
ones have 507a restoring. The schemes, according to which the crosses wcre conductecl,
are presentetl in Figure 1.

Thc parent lines and the hybrid combinations wcre testecl in the course of three years
(1987-1989) in a trial carried our according to block merhod.

The oil content in thc complctely dry secds was dctcrmined by nuclcar magnetic
rcsonance.
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RESULTS AND DISCUSSION

The variation limits and the mcan valucs for oil conlcnt in thc parcnt lincs and thcir
hybrid combinations during thc thrcc ycars of study are prosentccl in Tablc 1.

The highest variation was rccordod in thc parcn{ lincs, thc slighcst onc in the

cloublccross hybrids. Thc range of variation cluring thc diffcrcnt years was prcserved in
approximatcly equal limits, both in thc lincs and in lhe thrcc hybrid grclups. More
significant variation of thc mean values for oil contcnt was rccordccl in the parcnt lines

comparcd with that of thc hybricls.

Table 1 - Variation limits and nrcan valucs for the oil contcnt in parent lincs and hybrid
combinations.

Type Parameter
of the
hybrid

Orl content lTol
191J7 198B 1989

PL Variation limit
Mean value

35.9 - 46.6 33.2 - 46.8 32.5 - 44.4

42.0 40.9 39.3

SII Variation limit
Mean valuc
Avcrase toMP (%\

39.7 - 46.6 38.0 - 47.0 39.3 - 45.1

43.O 42.6 42.5
103.9 106.5 11 1.0

1'II Variation limit
Mean value
Averaqe to Mlt (Vo\

4t.2- 47.6 40.4 - 47.2 40.8 - 47.5

44.2 43.r 43.7

101.7 10-5.1 I 10.9

Vilrirtion limit
DtI Mean value

Averaue ToMP (Vo\

42.5 - 47.8 42.2 - 46.2 43.O - 47.8
4-5.1 44.6 45.3

to7 .4 109.0 1 l-5.3

"PL" - Parent lines
"1'II" -'lhrec-way hybrids

"Sl{" - Singlc hybrids
"l)ll" - Doublc-cross hybrids

The superiority over thc parent forms, detcrmincd as perccntage over thc mean

parcnt quantities, was highest in the doublecross hybrids. Thc changes of thcse values

in the three hybrid groups was one-way, whilc the differcnccs during the single years of
tcsting wcrc due mainly to the greatcr variation of the mcan valucs of the parent lines by

kccping the stability of the mean valucs of the parent lines.
The mcan values for oil content during the thrcc years of testing of the parent lines

and hybrid combinations in which thcse lines participate as componcnts are indicated in
-lable2.In this table distinctions are obscrvccl in thc oil content of thc parent lincs,while
in the hybrids thevarialion was lowcr. A highcr oil contcnt is recordcd in thc doublecross

hybrids, and in many of the cases thc values of thc simple and the thrcc-way hybrids are

practically equal.
The expression of the parent lincs is spccific for each line in the different hybrid

combinations regarding the oil content in secds. Somc of thesc lines have show a
significant heterotic effect in the thrcc hybrid groups, but in the others thc lcvel of the
initial line is preserved.

As a result of the prcscnt stucly, hybrid combinations with high productive poten-
tialities and good economic qualities wcre developed. Some of thesc and the standard

hybrid Albcna are describcd in Table 3. The thrce groups of hybrids have not significant
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Figure 1 - Scherrcs of surtflower hybrid seed production on C.MS basis (accordbtg ro Velkov atu! Sroyartova)
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Table 2 - Oil content in parent lincs and hybricl combinations.

l'able 3 - Economic characteristics of some singlc, thrce-way ancl double-cross sunflower
hybrids.

Parent
lines

Oil content (%)
Parent line Single hybrid 'fhree-way hybrid Double-cross

hvbrid
t234 A
1607 A
3004 A
3064 A
147 It
210 R
26R
2"14IJ'

295M B
874-6F
3127 B

3631 B
3148 Ar
2607 At
3901Ar
3230 At

40.2

40.6
35.8
34.8
45.r
42.3
39.9
39.6
44.6

43.6
38.4
45.4
41.3
37.8
37.6
44.5

4s.2
42.2
40.1

43.0
44.6

42.5
42.0
41.5

45.5
42.9
42.8
43.7

45.6

43.8
42.7
42.7
42.8
43.7
42.9
45.5

46.7

44.1
44.7

45.2

44.7

45.0
45.6

44.8
44.1

45.2
44.1

46.7
45.O

44.7

44.8

45.6
Mean
vllr res

40.7 42.7 43.7 45.0

T'ype Ilybrid combination
of

hybrid

Seed Oil Oil yield 1000 Plant Days to
yield content (kS,4r) sccds hcight maturity
(kS/h) (%) wcight (cm)

(c)
SH 1234xl47l\

I 607 x l47ll
3004x 147R

3064 x 147R

3544 46.2 1637 60.5 176 119

342t 44.2 r5t2 60.9 183 rl7
3290 42.5 1398 60.0 189 ttg
3053 45.4 1386 56.2 166 111

1'II (1234 x 3631) x 14711

( 1607 x 3127) x I47I\
(3004x295M)x 147R

(3064x 8744) x 147R

3238 47.0 1522 5t.7 167 tt9
3216 46.0 1479 55.1 t77 tI7
3113 44.6 1388 57.4 181 121
3097 44.8 1387 57.O 177 118

DH (1234x3631)x(323ûx26l{)

(r23 4x3 63 1 )x(26o7 x | 47 R)
(3 004x295 M)x (323w26R)
( 306 4xB7 44\x ( 390 1x27 4P.\

3406 46.9 1597 47.4 166 r2I
3175 46.6 1480 55.9 166 tzl
3377 45.2 1526 58.4 177 t20
3386 45.4 1537 62.5 181 rr9

Slf ALBENA - Check 3170 43.3 1373 54.4 r75 116
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differences in the main economic characters. Thc basic inclcx - oil yielcl pcr arca unit, is
higher in all of the hybrids indicatcd, than in thc hybrid Albcna.

Thc bcst indexcs arc cxpressed in the single and thrcc-way hybritls including the
restorcr line 147R as a component.

CONCLUSIONS

Thc tloublccross sunllower hybrids posscss a highcr oil contcnt and arc lcss influenced
by the growing cclnditions in comparison with thc singlc and thc thrce-way onos.

Thc cxprcssion of the oil contcnt trait is spccilic for thc clifforent parcnt lincs in their
parlicipation as components of singlo, thrcc-way and doublccross hybrids.

The varic'rus typcs ol sunflower hybrids do not dillbr in their main cconomic qualities
and thcy are of cqual value in sunllowcr production.
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CONTIINIDO EN r\CEI'l'E FIN I)Il.LRliNTltS'I'IPOS Dlt IIIIIRIDOS l)E CIRASOI-

TT.ESLJMUN

Cruccs entre I 6 lincas parentirle dc girasol (8A. all y aR) fucron lleyados a cabo y como
resu ltatlo fircron prod ucid os 16 h (britlos sim plcs, 1(r t res vias y 16 hibrirlos tloblcs. Después de
lres af,os de ensayos se cncontrd que los hibridos tloblcs posecn un contcnido dc aceile mas
alto y son menos inl-luenciados por las condicioncs ambiantales cn conrparacidn con los
h(bridos simples y trcs vils. I-a cxpresi6n tlcl contenitjo tlc accite es espccifica para las
difcrentes l(ncas parcntalcs y su particip:rcitin conro componcntcs de los varios tipos de
hfbridos. Las caràcteristic:rs econonricas de algunos hibridos sinrples, doblcs y lrcs vias son
prcscntadas.

.I'ENETIR EN IIUII-E I)ANS I-ES DI}'FÉ]RF]N1'S'IYPES D'ITYERII)I'S DI.]'I'OI-IRNESOL.

ITLSUMT:

Dcs croisemcnls cntre 16 lignécs pârcntillcs d(j iournesol (84, 4Il et 4R) ont été
effectua's ct ont pcrmis l'obtcntion dc l6 hybridcs sinrplc voie, 16 hybrides double et triple
voies. Aprés 3 années tl'otrscrvations, il a été montré cluc lcs hybridcs dout>lc voics possédent
une tcneur en huile plus forte quc les dcux autrcs typcs d'hyhridcsct que lcur teneur en huile
est moins influencée: par lcs conditions de culturc. I-'cxpression du cnrâcte<r'e "tc:ncur en huile"
est spécifique à chacunc dcs lignécs parcntalcs dans lcur p:rrticipetion comnrc composante des
divcrs types d'hybrides. I-cs carâctéristiques économitlucs de certains lrybrides simple, double
et tr'iple voies sont préscntécs.
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