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L. Cuk, Yugoslavia

BREEDING SUNFLOWER EFOR RESISTANCE
1O SCLEROTINIA LIBERTIANA FUCK.

- The phytopathogemc fungus Sclerotinia l1ber—
tiana Fuck. causes white rot which does serious
damage to sunﬂower crops even under crop rota-
tion conditions.

In the seasons favourable for the development
of the pathogene the rate of infection is over 70%,
In the stalks of the piants the fungus forms about
10. g of sclerotiae making up - over 400 kg/ha un-
der severe infection; most of them are left in the
soil. Such intensivé soil infection may prevent
further sunflower culhvauon in some regions.

At present there are no effective control mea-.
sures against this disease which could consider-
ably reduce its damage; thus, breeding sunflower
. for resistance to white rot is - the only effectrve
*path to solve this problem, :

New sunflower genotypes that have been re-
cently developed have totally changed the
views upon. the possibility of breeding sunflower
for resistance to white rot. Considerable differen—
ces in resistance of the breeding material under
natural infection in the field make it possible to
select tolerant genol:ypes. :

Matemals and Methods

Successful choice of resistant matemal de-
pends upon the reliability of trials. Evaluation
based upon natural infection is impossible in
Some ‘'seasons because of unfavourable condi-
tions for disease expression. Evaluation of the
breedmg material by reliable methods of artificial
“inoculation allows a rapid and effective sunflower
breeding for resistance to white rot.

Difficulties of developlng the réspective me-
thods of artificial inoculation are conditioned by
the presence of independent forms of the disease
, (roots and the above-root part of the stalk, the
stalk and leaves, the heads). Infection bemg ef-
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fected by micelium and ascospores in different
~ stages of sunflower development necessitates uti-
lization of different methods of evaluation,

The method.of V.F. Kukin (1968) was used
for three years (1973-1975) to evaluate a large
number of varieties, hybmd combmatxons and in-
breds of different genetic origins.

Resistant plants were grown. under self-ferti-
lization and their progeny was again tested, In
1975 this material was tested under different me-
thods of artificial inoculation, Along with the me-—
thod of Kukin the. follow1ng ‘methods were also V
tested:

A, "’I‘ooth ple" Following the heat treatmenl:
in the boiling water the tooth pick was immersed
into the nutritive solution (100 g of carrot, 10 g
of glucose, 20 g of agar per 1 litre of water), .
then later it was covered with the fungus from
the diseased stalk of sunflower. In five days,
when fungus micelium was developed the tooth
ricks were sticked into the stalks of sunflower, -

B, Particles of infected leaf petxoles were in-
.troduced into the cuts on the stalks., Inoculation
was effected followmg 24 hours of petioles being
in a humid chamber to form the micelium of the
fungus. -

C. A piece of pith with an actxve fungal mice-
lium was taken from the stalks of plants natural-
ly infected in the field and was applied to the
stalks of tested plants without injuring the t1s- -
sues of the plants.

D. Sclerotiae were 1ntroduced 1nto the son
along with the planting. = . -

Inoculations were made. on I:he stalks 60 cm
above the soil level at the phage of head forma-.
tion before flowemng, The spot of inoculation
was covered with moist cotton  wool "and alumi-
nium foil, excepl: the Tooth—-Plck method where.
moistening was not utilized, ' \ :

The resistance of the tested matemal Was
evaluated as percent of diseased plantb in the.
hasis of the typical. symptom&,.
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,Expemmental Results :

The 3 year trials by the Kukin method show—
ed that most resistant were the lines RHA 265,
RHA 266 and the hybrids including these lines,
and also the progeny of resistant plants of some
hybrids and varieties. The wvariety VNIIMK' 8931

and the line CMS HA 60 were most susceptxble

to white rot.

The progeny of res;stant plants from hybrld
combinations and varieties had a considerably
higher resistance than the initial material. The -
progeny of the resistant plant from the VNIMK
8931 had only 10% of diseased plants as com~
pared with 64% of diseased plants in the intial
variety, We have obtained the progeny of one
- plant from the Romanian hybrid H-52 following
two vears of selection for resistance the proge-
‘ny having % of diseased plants, The hybrid
H-52 in the 1973 trials had 97% of diseased
plants (L. Cuk, 1974). Nevertheless, the selec-
tion results by the Kukin method cannct be con-
sidered reliable, For example, under field condi-
tions the line RHA 265 (stalk damage) showed
the highest percentage of dlseased plants, while
.in laboratory trials it was one “of the most re-
sistant ones,

Trials by methods A and B gwe a hlgher
percentage of diseased plants but the obtained
material is not sufficiently differentiated in resis-
tance. The high percentage of diseased plants
means that there are no significant differences in
the tested material, which reduces the possibili~
ties of selection.

When the C method is used the material is
not differentiated at all as the moculated plants
were diseased 100%,

When the fungus sclerotiae were introduced
into the soil along with the planting a high dif- -
ferentiation of the tested material was obtained.
The most resistant was the line RHA 265 with

10% of diseased plants, and the most susceptible
was the line RHA 266 showmg 90%: dlseased '
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plants. Such considerable differences suggest
that this method can be used for evaluatlon of
the root form ‘of the dxsease.

Discussion

Hyphae provided with sufficient reserve nut-
- rients are capable to invade the superficial liv-
_ing cells of the- host’ plant. The capability of in-
fecting the plants depends on the hyphar's abi-
lity to penetrate through the cell membrane (A.
de Bary, 1886; R. Lumsden, R. Dow, 1973). -

Apphcatlon of infected sunflower tissue on
the stalks of the tested plants resulted in their
~ total killing. In this case the fungus possessed
sufficient food enablmg it to invade the tissues
of the host plant, _Apphcatlon of infected tissue -
with ‘moist cotton wool round the stalk quickly
leads to the killing of cells of the host plant.
As the fungus has enough’ food it forms toxines '
killing: cells and opens the’ path into the plant
for itself. As soon as the fungus penetrates
into the plant and starts. utilizing the food of the
freshly killed cells the host plant is no longer
_able to stop further development of the fungus..

When the infection is effected by ascospores
the fungus does not possess additional reserves
of nutrients and penetrates into the host plant
with difficulty. The greater part of the above-
ground portxon of sunflower plant is resistant to
‘ascospore “infection, In the line. RHA 265 the in-
fection penetrates through the leaves. In 1975 )
under field conditions this line showed 40% di-
seased plants, though at the same time the line
CMS HA 60 did not have any diseased plants
(infected through the leaves). The hybrid combi~-
nation CMS HA 60 x RHA 265 was also resis-
tant to this form of disease indicating the domi-
nant character of resistance in the CMS HA 60.
Comparing the methods of artificial: inoculation
we may state that the line.CMS HA 60 is hlgh—
ly resistant and the line RHA 265 is h1ghly sus-
ceptible, This proves that resxstance depends ‘
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on the possibility for the fungus to penetrate
into the host plant rather than on the resistance
towards the infection. after its invasion into the
‘host plant. The emergence - of "susceptible spots"
through which the fungus can penetrate into the
plant is mainly dependent on the mechanical
structure of superficial tissues rather than on the
weakened: physiological and b10chem1ca1 protec~:
tive mechanism of the host plant. :
Differences in resistance expressed when,
fungus is introduced into the host plant tissues
" are also dependent on the structure of tissues.
When the cut is effected on the stalk of the line -
RHA 265 the latter is easily cracked longitudi-
nally causing the least damage of the cells, On
the other hand the cut is rather difficult to be
effected in the wvariety VNIIMK 8931, .and when
the fungus is introduced into the stalk this
leads to a considerahle damage of adjacent
cdls, . Hence the fungus comes into a direct con-
tact with available food increasing the percen—
tage of diseased plants,

Conclusion

Under natural mf@ctlon considerable differen—
ces are observed in sunflower resistance to
Sclerotinia libertiana Fuck. The amourit of da-
maged plants ranges from 3% to 75% indicating
the possibility of selecting resistant genotypes.

The possibility of infecting the plant depends
on the capability of fungus to penetrate through
the membrane, to kill the cell and to obtain
available reserve food. As soon as the patho-
logxcal process in the plant has started the lat-
ter .is no longer able to stop further develop-
ment of the fungus, :

The method of fungus introduction into the
tissue of the host plant does not give signifi-
cant results as well as the method in which -
micellium possesses available reserve food.

Emergence of "susceptible spots" ‘through
which the fungus mostly penetrates into the
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plant is typical for every genotype. In the line
RHA 265 infection proceeds through leaves at
the stage of bud formauon and lasts till the
flowering phase.

Resistance of the line CMS HA 60 to the -
leaf infection is genetically dependent and inhe- -
rited (in combination with RHA 265)as a doml—
nant traxl:
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