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l. INTRODUCTION

Sunflower is an oilseed crop with wide adaptation, due to its tolerance to low
temperatures and diought The seeds have a high oil content with very good quality. This crop
represents a new eption for the Drazilian Gumers, considering both agronomic and markel
aspects. Diseases are one of the major limiting factors of sunfllower production worldwide, The
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plant is a known host of more than 35 infections microorganisms, mostly fingi, which may,
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under cettain climatic conditions, significantly reduce yield and quality  One ol the most
impartant diseases ocaunring in sunllower in Brazil, cspecially in the Soath, is Alternaria leal
and stem spot, seedling blight and head ror This pathogen produces dark brown lesions on
leaves, petioles, stems, and lower parts and, when numerons, these lesions form large necrotic
areas. Chemical contiol is not recommended becanse of the dilficulty in obtaining complete
foliar coverage by acrial application of funpicides Also| there are no fungicides tegistered (o
the contiol of foliar diseases of sun{lower in Biazil Therelore penctic control of the discase
through breeding for resistance, is a highly desitable objective Hawever, the genetic hase of
cultivated sunllower is narrow and resistance penes are seatce Resistance (o Alfernaria has
been found in some ather species of Helianths, such as 1. tuberosus, 1. hirsutus and 1.
resinosies. The use of these species as sonrces of tesislance requires interspecific hybridization
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with 71 annuns. This is particularly diflicolt hecause these species are tetraploid oc hexaploid,
while cultivated sunflower is diploid The increase of variability within /. annuus would be
very usclul in order to get sources of vesistance (o Alternaria diseases One way [ crealing
genelic vatiability in cualtivated sunflower is (he use of induced mutation by radiation with
gamma ray  Sced treatment with ganuna radiation has been extensively used for sunflower (o
increase variability for several characteristics, like days (o flowering, seed weight and ol
content

The objectives of the present work are. (o create genelic variability in cuoltivated
sunflower; to select mutant lines resistant to Alternaria diseases: and to evaluate these lines o
oil content. Advanced resistant mutant fines will he multiplicd for ficld tiials and selected for
hybrid production. The best hybrids will he rapidly distributed to sunflower farmers

2. RESULTS

A prcliminary experiment was petfoimed at the Radiation Genetic Section of the
Agricultural Atomic Energy Center (CENA), in callaboration with EMBRAPA Soja, to define
the level of gamma radiation that should be used for (reating sunflower sceds Sceds of the line
S4 9AN208 89V2372, from Embrapa Soja, were inradiated with gamma rays at 100, 200, 300,
400 and S00 Gy alt 30 cm distance [or 144 minutes Fach (reatment was composed of 10
sceds, with 3 replications. The irradiated progeny were grown in the greenhouse with non-
irradiated sceds as (he contiol. Seedlings were evaluated for: survival, hypocotyl and epycotil

length and plant height.
17
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The results of the preliminary experiment for determining the optimum level of ganmma
radiation for sunflower seeds showed that seeds survived the 200 Gy level. However, this dose
rate reduced plant height by 37 %5 Dased on these resulls, the 180 Gy level was chosen lor

[urther experiments

FFour thousand sunllower sceds of the line Sy @AN208 89V 2172 were irradiated with
180 Gy of ganuna rays at 30 confor 144 minutes The inadiated and non-irradiated secds were
planted in the field, where the M, germination rate was less than 50% and maost of the plants

were sterile, showing that this level was still too severe.

In June 1996, cight thousand seeds were inadiated with 150 and 165 Gy ol gamma
rays. My seeds were sown in the field 1o produce 4000 M, self pollinated plants - About 300
non-irtadiated sceds were sowed as controls Scedlings and plants were evaluated (o survival,
chlarosis, plant height at harvest, sterility and number of seed per head. The results of seedling
survival indicated a reduction both for 150 and 165 Gy radiation levels. No plants showed
chloresis. Sterility was more of a problem with the 165 Gy than the 150 Gy treatment. Both
treatments reduced plant height and the number of sceds per head Tleight ranged ftom GO to
00 cm in the control and 35 to 60 in the irradiated material These results indicated that the
radiation levels used for sunflower secds were still hiph, and studies on the determination of
the best radiation level shoold be continued  All M, plants were harvestod in hulk

[n January 1997, the next peneration (M,) was sowed in a density of about 70 000
plants/ha, in order to provide conditions for high incidence of Alternaria leal spot. Plants of
the M, population from 150 Gy sced tieatment (R106) and from the 165 Gy seed freatment
(5552) were screened (or disease resistance The plants were itrigated 1wice a week 1o increase
the humidity thereby enhancing the pathogen's spread. The plants were evaluated for
Alternaria leal spot symptoms using a disease seale Gom 0 (no symptoms) (o S (disease
maximum). Belore Mlowering, the plants showing no symptoms of Alternaria leaf spot (grade
0) or less than 5% discased leal area (grade 1) were bagped for scll-pollination. These plants
were periodically assessed 1o ohserve disease development. Seed fiom five bagped and self-
pollinated N, plaots, two fiom the 150 Gy and thice from (he 165 Gy population, which had
no disease symptoms, was harvested for conliomation of disease resistant in M, Additionally,
apen pollinated M, plants were selecled (25 fiom (he 150 Gy population and 28 ftom the 16S
Gy population) at maturity. These plants had mild disease symptoms, bt developed and
matured without severe symptoms. Other unprotected plants that showed head deformation
were also collected, to evaluate the maintenance of this character in the next generation
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