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DEVELOPMENT OF COUNTERPARTS
RESTORING POLLEN FERTILITY AND
RESISTANT TO BROOMRAPE (OROBANCHE
CUMANA WALLR.)° AND DOWNY MILDEW
(PLASMOPARA HELIANTHL NOVOT.)

"he main- purpose of our sunflower breeding

kprogramme is the development and introduction
into agricultural practice highly produchve Fq

hybrids to obtain maximal yields in the dry
steppe zone of the southern part of the Ukraine.

- One of the main aspects of the programme  is

the development of counterparts restoring pollen
fertility- which are resistant to broomrape and
downy mildew in male fertile lines and have ‘high
general and specific comblmng abilities.

The counterparts restoring pollen fertility
were obtained from lines OD 2586 and OD 2625

‘screened in the sixth inbred generatlon from
sunflower wvariety Armavirsky 3497,

The Romanian line MZ 1398 was utilized as
the source of restoring pollen fertility (VA Vran-
ceanu, F.M, ' Stoenescu, 1971). :

°* The source of complex resistance to broom-

‘rape and downy mildew was the line TA 1631
~ obtained at the All-Union Institute for Breeding

and Genetics from an intervariatal cross H. tu-
berosus x H. annuus., This line is homozigotic
in resistance to local races of. broomrape and
downy mildew.

"The counterparts restomng pollen fertility
and possesing complex resistance to diseases
were obtained on the basis of V.F. Kukin's
method of laboratory-field and laboratory-vegeta-
tion evaluation in the following sequence.

‘In 1974 the counterparts restoring: pollen

fertility, BC-4 OD 2586 and BC-4 OD 2625,

showing no re51stance to diseases, were castra~ :
ted in the field and ‘crossed with the source of
complex resistance to broomrape and downy
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m1ldew. ' .

Male fertile Fq hybrlds were castrated in.
the greenhouse and crossed with the original
- line in autumn 1974,

- In spring 1975 the Seedlmgs BC- 1 were
1noculated with mildew zoosporangiae and
planted in the greenhouse in the soil infestated
with broomrape seeds, At the phase of two pairs
of real leaves the humid chamber was created
and all plants susceptible to mildew were kil-
led. All plants susceptible to broomrape were
eliminated from the greenhouse rack as a rule
before flowering. Remaining male fertile plants
- were again backcrossed to the original line,

Similar work was done to obtain BC-3 seed
and BC-4 seed ‘in the field and greenhouse
" conditions in 1975, :

The complete domination of the resistance
traits to the mildew and broomrape was obser-
ved in F,. obtained from crossing counterparts
restoring pollen fertility - and susceptible to di-
seases with the TA 1631 line homozigotic for
resistance to them, All 15 plants of F, hybrid
were thus resistant to these diseases.

Segrega’uon for resistance to riildew in the
progeny of the counterpart restoring pollen fer-
 tility of the line OD 2586 at BC-4 is shown in

Table 1. .

The dommatlon of the trait. of re51stance to
mildew in Fq-and actual segregation into clas-
ses studied in a proportion close to theoretical
expectation (1: 1) in the progeny of the cross
- between the counterpart BC- 3, heterozigous in
resistance, with the s‘usc‘eptible ‘original line OD
2586, is the evidence that resistance to mildew
s controlled by a single dominant gene P1,
Results of our studles are in accord with ear-
lier flndlngs of ‘other authors (v.A. Vranceanu, '
F.M. Stoenescu, 1971).

Remalnlng plants resistant to mlldew were
evaluated. for resistance to broomrape. Plants
shcwing flower bearers of broomrape were re-
gistered and ehmlnated before the ﬂowemng
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V Table 1,
 Segregation for Resistance to Mildew
(Plasmopara Helianthi Novot.) in BC-4
of the Counterpart OD 2586 Restoring

Pollen Fertility. (Greenhouse, '1975)

Cros- Hybrids . Number = Pre- '.
ses o of dict- L
i “plants . ed P
re- sus- gre-
sis- cep~ ga-
_tant tible tion
1  BC-3 OD 2586
 x OD 2586 25 22 11 0,75-0.50
2 "o 11 13 1:1 0,75-0.50
3. mew 14 12 1:1 .0,75-0.50
Total . 50 47 1:1 0,75

stage. Thus, by the time of the next backcross
we possessed plants resistant to. both diseases.
Among them. we registered male fertile and male
 sterile samples, B ' A e

Segregation for resistance to broomrape .and
for restorihng ability is presented in Table 2,

~ From the Table it can be seen that the
actual segregation of the studied traits into
phenotypical classes corresponds to theoreti--
cal expectation. Thus, progenies of the back-.
crosses segregated for both traits in proportion
1:1 and from the selfed heterozigote in propor-

tion 3:1. This fact shows that traits of resistan-

ce to broomrape and restoring ability are cont-
rolled independently by. one dominant gene Or
and. Rf, ) : V ’ o
Analyzing data presented in Tables 2 and 3
we may. conclude that the three traits under ‘
study are inherited independently. ‘Thus, among
‘50 plants resistant to mildew 27 were resistant

324



. 05°0-62°0 Tt

8z

(s26T ‘ssnoyuesan) ANIAY

Suraojsay 10 pue odedwooag O} 9OULISISEy J0j uonedaadeg

[ NV

g. 02 | 62°0-08°0 T . €T 8T % 9852A0
: V R . z2-0d
o
62°0-05°0 - T:T 9T €2 6€ 08'0-2°0 T ¥€  6¢€ €2 oL
6g°0+62°0  T:T S 2 2T S2°0-06°0 LT T TT €2 §292a0
: B ) , .€-0d
Gz°0~0S°0 - T:T TT 9T. 22 08°0-G2°0  T'T €z .2z 09 988gdO
, . _ ﬂ _ - E $-0g
uon uon
—es - ~eB sssns *sed
~oas SN JN sju . =S G pez -
d - -as - wewy -vid & -8es Surp -—Areue
dxmg Suowyy 'S99y cdx -naul = sueld Dg

325



~Table 3-

Comparison of Original Line with
Counterparts- Restorers of Different
Backcross Levels 'in Main Agro-

" nomic Features. 1975

Oil content /

Backcross level Huskness,

% seed .&ernel
BC-1 OD 2& 29.7 54,20 38,1
BC-2 OD 2586 - 26,9 54,42  39.8
EC-4 OD 2586  25.0 58,20 43,7

OD 2586 24,3 = 58,40 . 44,2

and 23 suscep’uble to broomrape, and among 27
plants resistant to both diseases 16 were male
fertile and 11 male sterile. _

When restoring feriility counterparts were
produced, the plants' agronomic properties were
evaluated in addition to thelr eelecnon for re-
sistance- to diseases.

The data .in Table 3 make ;t clear that the
counterparts restoring pollen  fertility at the le-
vels of BC-1 and BC-2 showed considerably
lower agronomlc characteristics that the original
line and approached it only at the level of BC-4,
‘Hence, at least 4-5 backcrosses are necessary
to develop counterparts restomng pollen fertility.

Counterparts restoring pollen fertility created
at the Institute will accelerate the development
of highly productive sunflower hybrids based on
CMS and possessing complex resistance to lo-
cal races of broomrape and downy mildew.
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