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_ Abstract

A significant negative correlation coefficient was found between
pelf-fertility and the melliferous index, indicating that sunflo~
woer adaptation to insect pollination is associated with neotar
production. A breeding strategy is discussed accordingly.

‘ Introduction

The expansion of sunflower cultivation in regions with ‘low
frequency of pollinating insects or with unfavourable meteorolo-
gical conditions for their activity as well as the intensifica-
" tion of chemical pest control in blooming time, have determined
7the development of breeding works for obtaining high self-fertile
sunflower hybrids (Fick, 1978; Vranceanu gt al., 19783 Roath and
Miller, 1980; George et al., 1980)., The selection pressure on
this character has been greatly increased by selfing without
artificial pollination under bag followed by diecarding all
self-compatible individualse.

In order to study the implications of the increased level of -
gelf~-fertility on the melliferous value of sunflower, adequate.
investigations weré conducted at the Research Institute for Cere-
el and Industrial Crops of Fundulea, Romania, and the tirst
results are presented in this paper.

Materials and Hethoda
A set of 53 sunflower single (SH) and three-~way hybrids (TH) and
3 open—pollinated varieties (OPV) represanting both domestic and
foreign selections was used in this study. The genoiypes under
study were those experimented at Pundulee in 1982 and 1983 within
the FAO Research Network on Sunflower (trial no.l with early and '
medium-early hybrids end trial no.2 with medium-late hybrids),
and in one local competitive trial (trial no.3). The randomized
block design for +trials no.l and 2 and the rectangular lattice
design for trial no.3 were used, both with five replications.
Pour pldnts,por plot were chosen at random and isolated with
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1ight sotton ‘bags with orifices of 0el=0¢2 mm? aize. Fo artifioci-
. al pollination was carried out inside the bags.

The dogree of self-rertility was defined as the ratio between

~ the mean number of filled seeds on the bagged heads and the meean
number of filled seeds on the open-pollinated heeads. Arcsine

transformation of data was used prior to statistical analysis.

The melliferous index was considered as the product of the nectar
content and its sugar concentration. The nectar content was de-
termined by its extractionAwith‘capillary gless tubes weighed
before and after nectar extraction and sugar concentration was
established by means of a portable refraciometer. Ten tubular
Ilowers‘in the pistillate stage (Free et 8l., 1976) situated in
different zZones of the head were analysed and the mean melliferous
index of each entry was estimated on the basis of ten head deter-
minations., '

Resultis

Data presented in tables 1, 2 and 3 show a large variation (s34
‘the present sunflower hybrids as concerns their self-fartility
degree which ranged from 0.3 % in the case of the Yugoslav hybrid
NS-H-3 to 66.3 % for the Hungarian hybrid IH-56. The melliferous
index also varied from o0.14 (the Hungarian hybrid Citosol-2) to
0.62 (the Romenian hybrid RO-150). The analysis of variance
- (Table 4) showed that the genotypes differed greater among them
for self-fertility degree than for the melliferous index. In both
cases the fluctuations due to years were large and distinct
' aignificadt but they didn't exceed the differences among genotypes.

Thé values of the genotype x year interaction indicate that the
cultivars reacted significantly to each year, especially in rea-
pect of the melliferous index.

' Exemining the trend of variation of the two anaelysed traits, it
is quite obvious that, as a general rule, the increase of one
trait is accompanied by the decrease of the other one, After
statistical interpretation, a significant negative correlation
was found between the degree of self-fertility and the mellife-
rous index, indicating that sunflower adaptation to- insect_polli-
‘nation is assbciated with nectar production. The coefficients qt
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Table 1. FAO trial no.l with early and medium-early sunflower
cultivars (Fandules, 1982 and 1983) '

Cultivars Gene~ Country Nectar Sugar Melliferous Sélr-rerti-

tlc of origin mg/fl/ con- index lity

type 24 h czggr. ' degree (%)
H9/P2 TH Frence 0.50 51,6 0426 - 50,1
H9/P1 SH LI 0.72 5048  ° 0437 41,1
G-9/76 SH Germny,F.R.ooSJ, 5040  0,27- 8.8
G-19/77 SH 0.69 " 46,1 032 ‘ 605
¢-24/77  SH " 0,73 47.4 0635 9.3
Citosol-3 SH Hungary 0.44 42,8 0.19 - 391
Koflor-l  SH " 0.7l 33,5 024 53.3
HNK-81 SH n 0.80 44,5 0636 21,6
HNK-84 ' SH oo, 0092 42,4 0439 19.5
RO=To SH . Romania 0.80 40.8 0¢33 26.3
RO-59A SH n l.oo 42,1 0042 1202
RO-25 SH n 0.91 47.0 0443 28,2
NS-H-4 SH Yugoslavia o.70 45.8 0632 1504
NS=-H=5 SH " 0.80 42,2 0,34 5109
NS-H-3 SH " 0.91 43.8 Oe40 0.3
Toherneanka OFV ~ U.S.5.R. 0458  35.4 0421 T3
| LeSeDe 5 % 0.08 3.7 0405 6.2

| Table 4, Analysis of variance for self-fartility and melliferous
index to 56 sunflower cultivers (Fundulea, 1982 and 1983)

Source f ' ar - Meari sguares for
: EeIf—?erEIII%y _ EeIII?erous index

Replications . 4 8,11 . 5,22
Genotypes 55  919.,03%% 316,02%F
Genotypes x Replioationa 220 4.88 o 4,33
Years o 1  109,70** 98 .80
Genotypes x Years 55 48,34 2T

Pooled error | 330 5.83 | 4.29

xx Significant at the 0,0l probability

699



- Table 2. FAO trial no.2 with medinm—late sunflower cultivars
(Pundalea, 1982 and 1983)

Cultivars Genetic Country Nectar Sugar Melli- Self-fer-

‘type of ori- mg/fl/ oconcentr. ferous +¢ility
gin 24 h % index degree (%)

HB-783 SH Baulgaria 0.67 5506 0037 7.8
H9/P4 TH France  0.48 61.9 0.30  12.4
Citosol-2 -SH Hungary 0.38 38.0 0.14  4l.4
IR-56 =~ . SH " 0465 49.0 0s32 6643
1H-155 SH n 0.70 48.6 0.34  31.8
Gahib=T SH n 0.78 52.8 0042 6.3
RO~134 SH ~ Romania 0.53 40.8 0422 29,3
RO=44 ~ SH " 045 6309 0429 23.7
RO-131 ~ SH " 0469 43.6 0030 58.1
RO-141 TH " 1e11  43.8 0.49 16,1
RO-150 . - SH n 1.32 37.4 0449 14.9
Pemir OPY  Spain 1.19 39,4 - 0447 9.7
Carglill-205 - SH UeS.A. 0485 29,0 025 ~ 48,2
' Sunbred-254 SH n 1.01 41.4  0.42  28.6

. Seedtec-S-315 SH " l.06 40.4 0e43 45.0 -

Stauffer-3lol SH " 1l.92 3046 059 579 .
Peredovik )44 UeSeSeRe 0498 44.8 0.44 8.8
NS-H-42  SH Yugoslavia 0.86  32.4 0428 - 39.7
NS-H-40 . SH " 081  38.6 0.3l | 1ll.2
NS-H-43 SH " 1,08 41.2 0.44 18,7
LeSeDe 5 % 0.1l 4.2 0,06 543

oorrhlation for each of the three trials were -0,49, =0,60" ",
and =0,59°> respectively. The general correlation coefticient of
-o,S?xx for the whole set of cultivars (Table 5) is yet not vexry
high, 1nd1cating the existence of some exceptions. Thus, there are
hybrids with high self-fertility degree and high or medium melli-
ferous index, such as Stauffer-3lol, IH-56, NS-H-5, Seedtec-S5-315,
Sorem~-82, RO-131, RO-942, and hybrids with a low level of
self-fertility and a low to medium melliferous index, as for
{nstance @9/76, ES-H-40, RO-134., The three open-pollinated varie-
' ties Toherneanka, Pemir and Peredovik, used as checks in the FAO
trials no.l and 2, iexhibited a very low degree of self-fertility
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Table 3. Romanian competitive trial no.3 with sunflower medium-

late hybrids (Pundulea, 1982 and 1983)

Hybrida Genetic Nectar Sugar Mellife- = Self-fer-

type | ;ﬁlg}/ cq;centr. ,i;g:x g:éi:e %)

RO-131 = SH 0463 37.2 0423 57«6
RO-176  TH 0469 42,6 - 0429 5844
RO-157 SH 0.68 43.6 0430 . ‘12463
RO-68 SH 0460 - 50,2 0430 16,9
RO-954 SH 0,76 42,0 0e32 34,7
RO-174  TH 0s56 42,4 ' 0,32 18,1
RO-25 SH 0457 58,2 0033 22,0
RO=154 TH 0485 40,2 0434 8.4
RO-177 TH 0092 39.4 0436 645
SOREM-82  SH . 1.07 36,8 0439 46,9
RO-155 SH 0499 - 39,8 0439 7.7
RO-942 SH 0.74 53,6  0.40 45.9
RO-29  TH 0488 4Te4 0442 3043
RO~152 TH 1400 42.0 0442 23.9 .
' RO-933 SH 0472 60,6  0.44 5.9
RO-173 ™ 1.18 37.8 0445 2.4
RO-109 SH . 1,19  39.8 0447 2.4
RO-153 °~  SH 1.31 36.4 0448 3545
'RO-175 TH 1.38 37.4 0452 2.T
RO-150 - SH 1442 43.6 0,62 2.4

" LeS.De 5% 0s10 4.7 0,08 6.4

Table 5. Mean values for self—fertility and melliferous index and
the correlation between the two traits estimated for 56 sunflower
cultivars '

Traits Mean L.S.D. Correlation coefficient (r) C.V.
values 5 % Tr.l Tr.? Tr.3 TotE% %
Self-fertility 24,9 6.0

90049xx -OQGOxx -0.59xx-0957xx 26
Melliferous index 0,36 0.06 N :

xx Significant at the 0.0l probability .
(3.1 - 9,7 %) and a low to medium values of the mellirerous index
(0021 - 0.47).
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Digeggs;gn and Conc;uniogg

‘The low degree of aelf—tertility end the abundant nectar secre-
»'tion have been developed as a phylogenetic adaptation of sunflo=~
wer populations to inseot pollination so that the selection
pressure put on high self-fertility without any concomitent se-
lection for nectar production leads inevitably to the loss of the
latter trait which will become of no use for sunflower species.
. From data presented in this paper, it is evident that sunflower
breeding could be performed in two divergent directions, high'
self-fertility or high melliferous value, depending on the ecolo-
gicel conditions and the frequency of pollinating insecfs;
However the possibility to develop‘sunflower self-fertile hybridh
with good melliferous value exists and in a such direction
should be oriented the modern sunflower breeding programmes.
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