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”.[‘HE EFFECT OF GAMMA RAYS ON
SOME _ AGRONOMIC CHARACTERS
'OF Mso. POPULATIONS IN INBRED LI~
NES. OF SUNF‘LOWER

Numerous works ‘have been reported on
the "effects of ionizing radLauon on plant’ cha—
racters follqw1ng seed wradlatlon (4, 5, '6, 10,

- 13). Common ‘results deal with increase ‘of
seed germmat'uns, faster vegetative growth and
improved: vyield, As far as sunflower ‘is con-
cerned, different studies have been. carried

out. The' following results have been observed
~in "Ml""populatlon, obtained from seeds irra-
diation with- 1 kilorad gamma, mean seed weight
‘increased but number of seeds per head de-
creased {9). Seed irradiation with 6500 rads

' gamma ‘and irradiation of pollens of "M1" plants
with 1000 rads: of X rays, using these pollens

- for crossing "M1" plants, produced some "Mg"

pure lines with larger leaves, higher plants,
_earlier in maturity, when compared with non '
irradiated check variety. An increase of 3.5%
was also observed for the percentage of oil
in some "1\/14" lines - (1). Seed irradiation ‘with"
8 to 40 kllorads of X rays has not decreased
the percentage of seed germination but intro-
duced chromosomal aberrations (2). Two mu-
tants were obtained from seed irradiation with
5 and 20- kxlorads gamma which were supe-
rior in comparison with' the check variety for
‘head diameter, mean seed weight and perren—
tage of oil in seeds (7). . ‘

The present investigation was undertaken
to study. some agronomic character's of Mg po-
pulations in two gamma 1rrad!ated sunflower
inbred lines, -

The varieties used. in thxs expemment we-
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re two homozigous sunflower lines (S -1 and

. S-41),The seeds were irradiated with gamma

rays. at the doses of 6 and 12 kilorads by the
Atomic Center of Tehran University., Irradia-
ted seeds were planted at the Agricultural
experiment station of the College of Agricultu-
re, Tehran University., Some agronomy charac-
ters of "M1" plants were compared with check
-varieties (8) A random sample’ from the seeds
of each "M1" individual plant with parental
"S-1" and "S-41" inbred lines. were planted

in '1975. The experimental design used was a
completely ‘randomized block with unequal treat- .
ment and five replications. Each replication- con-
sisted of one row per parent and 2 row per-
each My population. Each row was’ 4 meters
long and the distance between them was one
meter.. Plants on the row were at an interval

of. 20 cm. The plant height for each individual
was measured just. before harvesting. Head
diameter, seed weight, and 100 seeds weight
were recorded for each plant after the harvest,
M productzve plants which showed ‘morpholo-
gical changes like big leaves, large heads and
short stems were selected.

Extraction of oil: five plants in parents and
in "M2" populations were randomly selected
for oil extraction in each replication, two seed
samples for each plant were used. The oil
content of the seeds was determuqed accordlnsz
to A.O0.A.C. (3).

Protein content the pr‘otenn content of the
seed cakes of each oil samplc was determined
dCCOI‘dan to the procedure of Tavakoh et al.
(12). The broad sense hentablhty was calcu—
la’ced by the formula

where H is heritability, VI\/I-2, and VP are M2 and
parent variances. o
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The results of the analysis are summanzed
in Tables 1 to 3. .

From these tables, we ‘can draw the follow—
ing conclus1ons The "F" values for all studied,
characters show a significant difference between
the two inbred lines. No significant difference
1n"'M2" populations for all mentioned characters
were observed when compared with their pa-
rents. Genetic variability induced by 6 kilorads
gamma is lower than 12 k1lorads for all charac-
ters except for mean weight of seed (Table 3).
E stimates of heritability (broad sense) obtained’
in the Mo generations are shown in Table 3.
The’ estimates for plant height (2.18 to 22,2%),
head diameter (7.57 to 20.89%), seed weight: '
(2,32 to 9.62%), oil content (8.04 to 22.66%) are
not high enough to ‘indicate that considerable
amount of genenc variability is present in Mo
population. Heritability for mean seed weight
(24.46 to 35.26) and percentage of protein
(5.18 to 30.45) may be high eniough to start a
pedigree selection from Mg population. Produc-
tive morphological mutants selected in "Mao",
population are more promising ° than the gene-
tic gain that may occur in late generahon by
selecting & percentage of plants. These morpho-
logical mutant will be evaluated for agronomm
characters, percentdge of oil and protein in
commg generations.
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