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Abstract

Studies have been carried out in 1991-1993, using 17B and Rf inbred lines (L.C)
and 200 experimental hybrids representing the Fy, Fo, BCj and BCy populations

obtained from the crossing of the 17 LC. The degree of self-fertility was
investigated in lines and their crosses, and correlations between the degree of self-
fertility in the lines and Fq hybrids, were calculated. The total variance and its

components were also calculated, together with gene action types and the number
of the gene pairs involved in the genetic control of sunflower self-fertility. As a
result of this study, it was demonstrated that between the degree of self-fertility of
the lines and their hybrids was a positive and significant correlation. In the Fy, 4

dominance effect for self-fertility was determined.
Additivity and nonallelic gene effects were also proven. Heritability of this

character was moderate ( hi‘ = 0.11-0.67) and the number of gene pairs involved in
genetic control of self-fertility was 5-12.
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Introduction

The self-fertility of sunflower lines as well as hybrids is one of the most important
traits in breeding programmes. It is a decisive factor for yield, especially under
less favourable weather conditions, during flowering and in areas where the
number of pollinators is reduced.
Several papers identified the importance of the subject. According to Vranceanu
et al., (1978) the genetic influence on self-fertility is complex and environmental
factors have a large share in its expression. (Fick 1978) reported a high level of
variability among sunflower lines from completely self-fertile to zero self-fertility.
- Segala et al., (1980), using the regression between parental forms and hybrids,
found a low heritability for this trait (0.26). Burlov and Krutko (1986) found
basic differences in inheritance of the expression of self-fertility by autogamy and
- geitonogamy. Skaloud and Kovacik (1994) showed that a hybrid obtained from




the cross of self-fertile lines was generally more self fertﬂe than the parental
forms.

The ObjBCt of this study was to estabhsh the relationship between self-feruhty of
lines and their crosses, and to clarify some aspects concerning the genetic control
of this trait. :

Matenals and methods

For this study, 17 mbred lines possessing different degrees of self-fernhty were
used. From the crosses of 17 inbred lines, 200 hybnd populatlons Fi, Fp, BCy and

BC1 resulted.

Together with the parents, the hybrid populatlons Fi, F2, BCy and BCy were

studied under field condmons for two years (1992, 1993).

The design of the experiment utilized the randomized block with’ three

replications.

The degree of self-fertility was determmated over 15 sunflower heads / variant.
The type of gene action has been calculated by the method proposed by Gamble
(1962). :

Total, genotypic and envxronmental variances have been calculated using the
‘formula proposed by Brewbacker (1964).

The heredity coefficient in the wide sense has been calculated using the formula
proposed by Mahmud and Kramer (1951).

The determination of the estimated number of gene pairs involved in the genetic

control of self-fertility has been estimated using the formula proposed by Weber
(1950). :

Results, discussions and conclusions

In practice the level of hybrid self-fertility is highly dependant on the self-fertﬂity
of the inbred lines. The results, with their positive and significant correlation,
1 =0.54 (Figure 1), emphasise that to obtain a hybrid with high degree of self-
fertility, it is necessary to increase the selectlon pressure on the inbred lines for
this character.

~ The inbred lines used for genetlc study of self- fertility in sunflower were
significantly = different in this respect (Table 1). Based on mean differences,
according the Duncan test, the lines were classified into three groups: self-fertile

(SF) - RHA-270, V-1304, T-66-8712, SVM-8791, medium self-fertile (MSF) -

1SS-14699, MD-4634, ND-1416, and self-sterile - O-7657, V-3281, SP-4559

(Table 2). The hybrids from diallel crosses have shown the presence of dominance

for self-fertility.
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Figure 1

Relétionship hetween self-fertility of sunflower lines and self-
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: Table1
Self-fertility degree of B and Rf sunflower lines used
in genetic study of self-fertility
(Fundulea - 1992-1993)
Source of Degreesof { Sumof Mean Observed Tabular F
variation | freedom square square F - 5% 1%
Lines (A) 16 14,916 93230 3162%%* 197 2,62
Error (A) 32 94 2.94
Years ®) 1 43 43.23 6.64* 4.13 . 7.44
Lines x Years (AxB) 16 . 9,643 602.71 02.66%* 195 258
Error (B) 34 221 | 6.50
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Teble 2
Self-l'ernhty degree orB and Rf sunflower lines (significations .‘ccordmg DUNCAN test)
1992-1993
RHA |VI304| T66- | SVM [O7493] ISS- | MD |A1566] ND- |Vied3] Os. | H13- [s-13s8] O O |V38i| SP | Sdint| Sud
270 w2 | am 14699°| 4634 W16 13328 | 6874 7657 | 7889 4559 | (DUN | imiSx
CAN) | (Sx=
sx_| 098 |

648 I8  S27 489 428 379 338 334 31.3 28.5 281 254 204 178 173 170 13.6
30 121 159 20 269 29.0 34 135 383 387 94 44 470 415 418 512,289 283

9.1 129 150 29 268 234 305 333 317 34 414 MO M43 448 452 89 2

33 29 143 169 193 314 u2 s 213 323 M9 354 3837 39.% 97 a9t

L8] no 131 155 176 204 08 25 83 3 316 39 353 303, 296

- 45 70 9.4 s 13 147 174 224 38 253 25.8 192 32 .14

B 5§ 43 66 94 98 123 173 20.1 205 209 243 135 38

24 43 3 7.1 104 154 130 185. 183 22 336 349

u 49 i3, 8.0 13.0 156 141 164 198 36 353

2.8 32 39 109 135 4.0 143 177 319 3

04 31 81 107 112 115 149 3.8 32
7 7.7 102 103 15 145 38 n
S0 16 &1 -84 11.8 398 37

. oS 08 42 43 4q
MSF . : 03 37 445 43
~ 34 435 4as

Whilst the overall variance was large, the genetzc variance was clearly the most

important (Table 3). _ .
" In the genetic control of self-fernhty, the effects for addmvny were significant
(Table 4).

Effects for dominance and nonallehc interactions were also present (V-1304 x O-
- 7493; 0S-13338 x S-1358, RHA-270 x T-66-8712).

With reference to the relationship between genetic variance (Vg)‘and the total

variance (Vp), and with the genetic variance for additivity to the genetic variance,

- the heritability of self-fertility was moderate ( hi = 0.11-0.67)(Table 5).

Table 3
Phenotyplc (Vp), genotlplc (Vg) and environmental variance (Ve) for self-
- fertxhty in sunﬂower
1992 ’ 1993
CROSS Vp | Ve | ¥z ve | I Vp | Vg | 72 Ve | Ve
7 100 7 ¥100 | 75100 77100

| V-1304 x 175 | 87 so | 88| s0 |163]|83| 51 | 80 49
0-7493 .

V-1304 x 593 | 478 8 |1us| 19 | 289 [179] 62 110 | 38
V-3281 : '
08-13338x | 105 | 59 56 | 46 | 44 99 | 28| 28 7.1 72
S-1358

RHA270x | 217 | 74 | 34 |142] 66 | 167 | 24 | 14 | 143 86
T-66-8712 ) _ ‘

RHA270x | 568 | 468 | 82 [100] 18 [ 399 [286( 72 113 | 28
0-7869 ) ‘
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Genes action type involved in genetic control

of sunflower self-fertility (1992-1993)

Table 4

CRQOSS Year | Statistic M Genes action type
parameter A | D | AA | ap DD
1992 X 55.7%%* 15.2% T7.1%* 45.2% 4.8 -23.1
Y-1304 x Vp 17.5 28.7 410.5 395.0 32.3. 801.5
0-7493 . 1993 x 50.2%%* 37 (Qxkx 318 164 28.3%** -10.1
Vp 16.3 25.1 376.4 361.2 28.0 723.2
1992 x 42.8%*x 22.1* 54.8 39.0 2.8 472
V1304 x Vp 593 82.3 13047 12775 84.6 2374.1
V-3281 1993 x 68.4%%* 37 504 14.6 -16.8* -86*
) Vp 36.8 56.7 837.9 815.5 60.2 1509.7
1992 x 34.5%** 9.8* -7.6 217 16 327
08-13338x Vp 10.5 16.1 2429 231.8 17.2 469.8
S-1358 1993 x 31.5%%* 14.1%* 44.3% 33.4* " 86 -75.4%*
-Vp 9.9 17.4 237.5 226.2 20.7 482.2
1992 x 60.8%** -1.3 67.2* » 53.8% -6.75 -100.5%*
RHA-270 x Vp 16.7 315 4147 393.0 38.6 858.1 -
T-66-8712 1993 x . 65.4%%* 13.2% 526 420 6.6 -65.9
Vp 21.7 36.6 517.8 493.4 427 . 1030.5
1992 x 60.2%** 11.1 420 150 -10.4 186.5%%*
RHA-270 x Vp 39.9 56.3 384.4 864.4 61.0 1559.2
0-7869 1993 x 61.2%x*x D8 Zkx 376 116 2.8 -326
Vp 56.8 76.2 12309 1214.6 80.1 2202.0

** %% = gignificant for P > 0.01 and P > 0.001 respectively

. * Table 5
. 2 2 . . -
Wide (;, W) and narrow sense ( h,,) heredity coefficients for self-fertility
“ of sunflower (1992-1993)
) Heredity coefficients
CROSS 2 p)
hy by
1992 1993 1992 1993
V-1304 x 0-7493 0.50 0.51 0.36 0.46 -
| V-1304 x V-3281 0.80 0.49 0.67 0.46
08-13338 x 5-1358 0.54 0.28 0.46 0.25
RHA-270 x T-66-8712 034 0.14 031 0.11
RHA-270 x 0-7869 0.82 0.71 0.66 0.59
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‘ . Table 6
Estimated number of pair genes involved in genetic control
of sunflower self-fertility

. CROSS ' Number of gene pairs

' ' 1992 1993
V-1304 x 0-7493 ' 9.44 o 9.15°
V-1304 x V-3281 8.59 11.70
05-13338 x S-1358' ‘ 542 7.64
RHA-270 x T-66-8712 4 ‘ 6.54 V C 712
REA-270 x 0-7869 . 7.94 . 93l

 As the results have already demonstrated, the self-fertility of sunflower is
estimated as a complex phenomenon, and polygenically, inherited. The number of
gene pairs involved was 5.42-11.7 (table 6). ' :
It is clear that to obtain hybrids possessing a good level of self-fertility, the
presence of higher level of self-fertilty in the cross of inbred lines is required.
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