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COHVERSION OoF SINGLE HEADED INBREDS' INTO RECESSIVE BRANCHED
RESTORES AND THEIR UTILIZATION 1IN SUNFLOWER BREEDING

A.V.Vranceanu, F.M.Stoenescu and ¥.Pirva
Research Institute for Cereal and Industrial Crops,
8264 Fundulea, Romania :

Abstract ‘

An important number of single headed 1nbred lines with high com-.
bining ability -were converted into regessive branched restorers,
 following & acheme with six backcrossés in alternation with a
gimilar number of selfing generations. The comparative study of 16
isogenié for the b gene inbred lines crossed to the same cytoplaé-
mic male sterile iines, put in evidence the analogy of both types
of hybrids - vie unbranched and branched restorers - with small
significant morpho-physiologicel differences. ‘

Introduction

The descovery of the recessive gene b (Putt, 1964) has permitted
the development of the recessive branched restorers which release
pollen cvecr an extended period of time, allowing to produce hybrid
seed with females that flower later than the male perent. This
trait seems to improve the bee attractiveness &and therefore the
femele pollinetion and seed set which results in higher hybrid
geed yields. ‘ ' '

The availability of such restorers is however quite limited, most
of them having a common genetic background and being selected by
self pollination within the present commercial hybrids produced
by means of & small number of recessive branched male parents.
This is the reason we initiated a programme of conversion of the
best single headed inbred lines existing in our collection into
receseive branched restorers containing the gene»ga

In order to assess the influence of the recessive branching on the
main agronomical characteristics of the Fi hybridse, & comparétive

study with sunflower hybrids produced by using both isogenic lines
i.e. unbranched and branched restorers, was conducied at Fundulea

in 1983 and 1984 and the results are discussed in this paper.
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: - Materials and Methods , _
Both unbranched normal B and fertility restorer C 1ines included’f

in our conversion programme were advanced selection inbreds with

high combining ability and superior morpho-physiological traits.
Segregeting F2 progenies of single hybrids produced with recessi-
ve branched restorers were used as sources of Rf and b genes,
Only fully branched with central head plants were chosen as
donors of the b gene along the whole conversion scheme, °

For cbnverting the normel sihgle headed lines into recessgive
branched restorers, fertile (Rf ~ ) and branched (bB) plants of

. the nonrecurrent female parent were esmaculated in all crosses

(Fig.Al). Fl as well as each of the six generations of backcross

.wvas followed by a generation of selfing, in order to put in evi-

dence the homozygous genotypes bb. Two or three generations per
year were obtained under field, phytotron or greenhouses condi-
tions,

The conversion of the unbranched restorers into récessiie bran-
ched analogues (Pige. 2) was cafried out using .sterile (xf rf)
and branched (bb) plants as female parents, avoiding thus the

artificial emasculatlon.

The comparative study of hybrids produced by using both isogenic
lines consisted of 32 entry randomized blocks with 3 replications,
with plots of 60 harvested plants.

: Results ' .
Data presented in Table 1 show no significant mean differences
between the agronomic performances of sunflower hybrids produced

by means of the unbranched and branched restorers. The arithmeti-

cal means auggeqt however a bias in diminishing the seed size and
increasing the oil content and the test weight, In these cases
gsome hybrid combinations express significant mean differences,
indicating perhaps that the conversion process was not completely
performed.,

Discussion and Cbnclusions

Other uséful genes as those .for disease resistance could be

transferred into the branched genotypes along with the Rf and b
genes, The genes PEJ' Pl, and Pl2 for resistance to Plasmopara
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Conversion of normal unbranched sunflower inbreds info recessive
branched restorers
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Fig. 2. Conversuon of the unbrunched sunflower restorers m’ro recessive
branched restorers.
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helianthi as well the gene O for resistance to Orobanche cumansg
have been: successfully usedfgn the conversion programme developed
at Fundulea. The second scheme permits to handle them emsier

because the Rf genes are already present in the recurrent parent.

- When a valuable genotype is used as nonrecurrent parent, e part of
the fertile (Rf -) and branched (bb) plants in the first backcross
generations could be selfed and selected for developing new gu~
perior branched restorers.,

The comparative study concerning the performances of the hybrids
obtained with isogenic unbranched and branched restorers was

intended also to evaluate the length of the linkage block associ-
ated with the b locus. The preliminary investigations carried out
within the frame of this research work allow to foresee that the

genes controlling the main plant traits are less associated with

the b gene,

£1though the conversion schemes pfesented in this paper require
a double period of time for obtaining isogenic lines due to the
recessiveness of the branching trait, it is worth using them in
the advanced breeding programmes, when valugble lines are propo-
sed for conversion,
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