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The rasults of gamma irradiation of five varisties of green gram ar 25 LR have
indicated that variation in mutagenic sensitivity exisis among different varieties and doses

in My generation.

Significant differences were noticed between doses
noeticed in the expression of chiorophyll mutations in the Mz generation,

The variety PS. 7 was found to be more sensitive than the others.

also. Genotypic differences were

The wvariety

PS-7 which was highly radio-sensitive in M generation yielded the highest frequency of
chlarophyllmutations in the M, than the other varietios siudied.

A study of mutagenic sensitivity
is a pre-requisite for initiating prac-
tical mutation breeding programme in
any crop plant. The sensitivity of
seeds to mutagenic treatments s
dependent on many fectors of which
the genetic constitution of the varie-
ties plays an important role. Com-
parison amang varieties of tomato by
Bianchi er af., (1963), in barley by
Mikaelsen and PBrunner (1968). in
rice by Soriano (1971), in soybeen
by Ukai and Yamashita (1968), and
in pea bv Mujeeb and Siddiqui (1973)
showed wvariation in response to
radiation - amaong different genotypes
indicating the .influence of genetic
factors on radiosensitivity (Saric, 1961;
Blixt. 1968 and De Nettan Court and
De Vreux, 1969). Since varieties of a
crop species may differ in relatively a
few hereditary traits, differénces in

their response to radiation may be
associated with a factor or factors
governing such trait or traits.

MATERIALS AND METHODS

Five varieties of green gram viz.
Ne, 305, PS. 7, G.65, SSM.1 and
T. 44 were taken up for the present
study. Gamma irradiation was done
with CO® gamma cell (1,000 curie
delivering at the rate of 3.9 rads/
minute) installed at the Tamil Nadu
Agricultural Unijversity, Coimbatore.
The seeds of these five varieties
were treated with 25 and 50 kR.
One hundred and eighty seeds with
the moisture content of 11 per cent
were treated with each dose and were
sown in a randomised block design
aleng with contro! with three replica-
tions during summer, 1974. Germina-
tion counts were made on 8th day,
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while survival of the seedlings and
seedling height were recorded on the
30th day after sowing. The percontage
values of germination and survival
were transformed into angular sine
values and analysed. The M, plants
were harvested individually and carried
forward 1o W, generation., The frequ-
ency of chlerophyll deficient M, seed-
tings was scored when the seedlings
were 4 to 10 day old.

Mfol; £5. No. B

RESULTS AND DISCUSSION

M, generation: The ochservations
on germination, survival -and seedling
height are given in Table l. - The per-
centage of germination (transformed)
ranged from 51.28 in the variety PS.7
to 72.54 in by No, 305. Significant
diffarences existed among the varieties.
There was negative linear relationship
between in dose and germination.
The interaction bstween variety .and

TABLE 1. Effect of gamma rays an germination, survival and plant haight in the M, geneeation

Particulars Germination 9, Survival Y5 Plani height
(transformed) (transformed) . (em)

Varieties

P57 51.38 44.48 8.76

No. 305 72.54 61.05 12,09

T. 44 68.04 56.84 10.36

SS5M. 1 66.72 43.11 7.39

G. 65 67.63 49.63 7.74

‘F* value 16.21%% 24,13%% 18,22%*

5E 1.82 2,48 0.44

CD 5,22 7.15 1.27

Doses .

Contral 67.83 (100.00) 54,37 (100.00) 10,12 (100.00)

25 kR 67.11 ( 97.47) 46.68 { 90.05) 9.37 ( 93.26)

50 kR 59,18 ( 85.08) 40.22 ( 72.23) 7.85 ( 77.54)

'F*ovslue 14.08%F — 16.26%% — 13.70%*%  —

1 1.28 — 1.76 - ) 0.21 -

cb 3,70 = 5.06 — 0.89 -

Variety x Dosa interaction

F* value 3.07¢% — 0,825 — 0.90NS

SE 3.156 — 4.30 — 0.76 —

CcD 5.06 - - = — —

**  Significant at 1% MS: Mot significant
In parenthesis: (expressed as °f over control).
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TABLE 1l. Effect of gamma rays of germination (interaction of variety and desz)
in the M) genaration
Doso
Conirol 25 kR 50 kR
. Absolute Absolute Absoluto
Varjeties {trans- Relative {trans- - Relative (Lrans- Releti.:
formed) formed) formed)
PS. 7 §1.5 100.0 52.5 81.6 40.2 4.0
Mo, 305 68.7 100.0 81.5 112.8 67.4 8B8.2
T, 44 77.8 100.0 G4.8 85.7 61.5 B7.%
S5M. 1 6E.6 100.0 T07 102.9 60.9 | 24 |
G. 65 69.7 100.0 67.2 96.6 G5.7 94.4
SE T 3.5
Zo . 9.05

;o
dose was significant and are presented
in Table Il. The reduction was dras-
tic in PS.7 while there was no
reduction in No, 305,

In the case of survival, there was
significant differences among :varieties.
The wvariety PS. 7 was mors sensitive
than the others. The survival of
seedlings showed a decline with
increase in dose, But the variety
and dose interactions were not
significant.  Significant differences
noticed among the varieties in the
case of reduction of seedling height.
The seedling height got reduced
with increase in dose and there was
no significant interaction between
varisties and doses.

VI, generation: The (requency
of chlorophyll mutations are presented
in Table Ill. The rate of mutation

was, in general, higher when express;
ed as percentage on i, plant progeny
basis than on the basis of M, seedlings,
The observation indicated 2 tendsncy
for incresse in the frequency of mutz-
tion as the dose increased except in
the variety T, 44 where the ireverse was
the case. The frequsncy of mutatiors
expressed on M, seedling basis range2
from 0.15 par cent at 25 kR in SSM. i
to 1.51 percent in PS.7 at 50 kR.
The variety PS.7 recorded the maxi-
mum of 27.78 percent on M, plant
basis and 1.61 per cent M, seedling
basis at 50 kR. The wvariety SSM. 1
recorded the minimum per cent &t
50 kR on M,; plant and M, seedling
basis.

The spectrum of chlorephyll mu-
tations are given in Table IV. Tha
types were a/bine, xantha, wviridis,
chlorina and others. The occurrencs
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TABLE 111, Freguency and rate of chlorophyll mutations in My gnn‘gralinn
oa - - - Mutation frequency
= “g%m‘ ”éE' 2= °%n - T m
< =53 2Z2ia = S85 = i
“Urtiaty i G.® Twio - -2 - aa .
2 ;€8 gSEs £8 28 a.2 L
a 28% =%L& 25 PEE S5 sE
PE.7 25 a6 10 4,203 3z 27.78 0.76
50 36 10 3,437 52 27,78 1.51
Ne.305 25 41 2 5,348 7 4.88 1 0.31
50 30 a 3,414 25 * 13.33° . 0.73
T.44 25 24 B 3,683 33 25.00 0.89
50 24 1 2,733 11 4.17 . 0.40
5.1 26 36 ] 6,755 10 8.67 0.15
50 24 G 3,863 39 25.00 " 1.00
.65 26 42 a 6,833 - 24 21.43 0.356
50 24 5 3.156 3z 20.83 1.01
TABLE IV, Spectrum of chlarephyll mutations in Ma generation
Relative percentage of mutations
= BN
m,1-II'U-
- g £58
Veriety Dose (KR) .E £ '_E 5 E 5 = E‘E
= 2 S S o £%5c3
PS. 7 25 25.0 8.0 15.6 37.5 12.5 3.27
50 - 11.5 38.4 19.2 30.8 6.31
lo. 305 25 - 57.1 42.9 — — - 2.85
50 ©12.0 36.0 52.0 — —_— 5.14
T. &4 25 — 2.0 - —_ 72.7 24,2 . 3.81
50 — 100.0 —_ - _— 7.28
SSM. 1. 25 — — 10.0 80.0 — 1.68
50 43.6 —_— 5.1 38.56 12.8 4.06
c, 66 25 4.2 8.3 12.5 62.5 12.5 1.797
. 50 43.8 6.3 37.56 12.5 — 4.88
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of chiloripa and viridis was more
when compared to a/bina and xantha.
The spectrum was wide in the
varieties PS.7 and G. 65 in which
all the types were observed. The
spectrum was narrow in the case of
T.44, No.306 and SSM.1. The
per cent of mutants in !the mutated
plants was generally low at 25 kR
bat increesed at 50 kR,
of the varieties. The variety T. 44
showed the maximum percentage while
the wvariety SSM. 1 showed the mini-
mum,

It appears from the data, that
the variety PS. 7 which recorded
refatively a much lower percentage
of germination, survival and seedling
height in M, than the others showed
a higher frequency of M, chiorophyll
mutations. On the other hand, the
variety S5M. 1 that was found to
be as sensitive as PS. 7 in survival
percentage gave much fewer mutant
ssedlings than the latter variety. Signifi-
cant negative correlation (r=-0.791)
exists between the germination pet-
cent in M, generatien, and chloro-
phyll  mutation frequency in M,
generation. But no such association
was noticed betwsen the survival
per plant and seedling height in M,
and mutation rate in M, generation,
Thus, these results have brought about
a situation similar to that found
earlier by Davies (1962) who recog-
nized the multiplicity of the mechanisms
involved in the radistion responses
of diiferent genotypes. Searic (1961),
Blixt (1961), De Nettan Court and
De Vreux (1969) and Soriano (1971)
beliove that radiosensitivity of varie-

irrespective
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ties depends on
position.

their genetic com-

On an overall consideration of
M, effects and chlorophyll mutation
in M, it may be stated that PS.7
is more sensilive and the varisties
SSh. 1 and Ne. 305 are the least
sensitive.  The mutstion breeding
programme in these varieties has
therefore, to be orienied based on
their relative sensitivity to the mutagen.
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