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ABSTRACT

Follen grains and dry dormant seeds of two varieties of castor were irradiated with
Xerays at different doses. Reduction in germination and number of racemes per plant wers
noticed in R C 1377. No marked decrease in survival of seedlings, reduction in ﬂowering
duration, height of plant and number of primary branches per plant in both the ‘varieties of
pollen and seed irradiations were noticed in the M, generation, A greater }nhibiti6n~of§ef§
mination was noted in seed irradiations in the two varieties in the M, generation. Increase
in height was recorded in pollen and seed irradiations in the two varisties. Reduction in R C
1377 and increase in NPH 1 in respect of the number of primary branches was registered in
pollen as well as seed irradiations.  In respect of the lehgth of main raceme increase in
R C 1377 and decrease in NPH 1 of pollen and seed irradiations was noticed. The num-
ber of racemes per plant increased in both the varieties in pollen irradiation The doses
employed in the present investigation can not be considered as high enough in the case of

sead irradiation.

INTRODUCTION

Attempts on improvement through
mutation breeding in castor (Ricinus
communis L.) have been a few and were
conducted by irradiation of seeds with
neutrons and gamma rays (Chandramouli
et al.,, 1961; Bhatnagar er al. 1862 and
Ankineedu ef al., 1968). The potentia-
lities of irridiation of pollen grains for
inducing genetic changes have not been
assessed in castor so far, as made in
certain other crops. In the present study
X-irradiation of seeds and pollen grains
was made in two dwarf varieties of

castor, NPH 1 and RC 1377 to find
out the radiosensitivity and induced
variation. The observations. from these
investigations are reported herein.

MATERIALS AND METHODS

Seeds and pollen grains of two vari-
eties of castor, viz., RC 1377 and NPH1
were utilised in the present investigations.
Fifty dry seeds were irradiated at 30,
40, 50, 60 and 60 kR in each variety at
room temperature (28-30°C) with X-rays
(50 Kv-2MA) using a Phillips Contact
Cavity Therapy Apparatus. Non-irra-
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diated seeds in.both the varieties served
as controls. The seeds were sown in
the ‘field on the next day for obser-
vations.

Pollen collected at anthesis was
successfully cerminated in 17 per cent
chemically pure sucrose solution
with 50 ppm of boric acid in vitro
for fixing the Median Lethal doses for
X-irradiated pollen, The criterion taken
for pollen germination was the length
of the tube extended to twice the dia-
meter of pollen grain. Pollen collected
at ‘anthesis and irradiated was dusted
immediately on previously protected
and emasculated flowers of the respec-
tive varieties. The doses given were
2.5, 5.0 and 7.5 kR for pollen. At the
same time protected and emasculated
flowers of RC 1377 and NPH 1 were
pollinated with non-irradiated pollen
grains to serva as controls. The germi-
nation and survival of seedlings of M, and
M, progenies - were recorded on 10th
day and 45th day after sowing. Pollen
sterility in-the M, was determined by
staining the pollen grains in1: 1 ace-
tocarmine-glycerine mixture.

RESULTS AND DISCUSSION

In the M, generation raised from
seeds obtained by polien irradiation, an
inhibition. of germination was noticed
in RC 1377, while there was no reduc-
tion in the percentage of germinalion
in the case of NPH 1. In seed irradiation
also, in the M, generation, an inhibition
of germination was noted -in RC 1377
only. However there was no reduction
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in survival of seedlings in polien as well
well as. seed irradiations in both the
varieties. The high tolerance to irradia-
tion of NPH 1 was observed in pollen
grains and dry seeds as may be seen
from Table 1.

In pollen irradiation, the morpholo-
gical variations induced in the M, resul-
ted in a earliness in flowering (first
flowering), reduction in height at matu-
rity and number of primary branches per
plant in both the verieties. A reduction
in the mean number of racemes was
registered in RC 1377 whereas increase
in mean values and co-efficient of va-
riation was noticed in NPH 1.

In M, progenies following seed
irradiation, a reduction in mean values
for height of msaturity, number of pri-
mary branches and number of racemes
per plant (except 30 kR) was noted
in the two varieties. In respect of du-
ration to flowsating (first flowering) a
delay in flowering in NPH 1 ard earli-
ness in RC 1377 (except 60kR) were
noticed. Pollen sterility was consider-
ably less in the ptogenies derived from
pollen irradietion than those from seed
frradiation (Table V). Bhatnagar ef al.
(1962) noticed detrimental effect in
germination only in higher doses, reguc-
tion in seedling survival and height of
plant &t horvest in the treated seeds
with gamme rays. Shivaraj and Ramana
Rao (1963 noted a linear stimulating
effect with increase in dose in the case
of fast nautrons, whereas gamma irradia-
tion showed non-linear relationship with
slight st:mulating effect on germination
in higher doses. They also observed
reduction in seedling survival and height
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of plant following gamma irradiation.
Ankineedu e/ al (1963) noted that ger-
mination was not much affected in any
of the treatments with fast neutrons and
gamma rays Marked reduction in survi-
val and height of plant were observed
when the seeds were irradiated with
fast neutrons end gamma rays. Increase
in the number of racemes per plant
was noticed by them in treated material
with fast neutrons.

In M. generation, there was reduc-
tion in germination and survival of seed-
lings in the treatments except 2.5 kR in
both the varieties following pollen irra-
diation. In seed irradiation, a greater
reduction in germination and a decrease
in the percentage of seedlings survival
were noticed in both the varieties. This
may be due te lethal gene segregating
as brought out by Atsmean (1858), due
to 2 mutated lecus. There was an in-
crease in the mean values for height at
maturity and number of racemes per
plent {except 2.5 kR in RC 1377) in po-
llen irradiation of the two varieties. In
respect of the number of primary bran-
ches per plant, there was reduction in
RC 1377 and inciease in NPH 1 was
noticed. The length of main racemes
found to be highin RC 1377, while there
weas decrease in NPH1. In seed irradi-
ation, increase in mean values for height
at maturity and length of main recemes
(except 40 kE) and a decrease in mean
values for number of primary branches
(except 30 and 50 kR) and number of
racemes per plant were noticed in RC
1377. There was a significant increase
in co-eificient of wvariation for height,
number of primary branches and number
of racemes per plant at all doses studied

933

[Vol. 61, Ne. 10—12

in NPH 1 (Table 2). In respect of length
of main raceme, a reduction was found
{except 70 kR) in that variety.

Swaminathan (1965) found decrease
in the mean expression of quantitative
traits in M, M, and M, in comparison
with control, if no selection for fertility
was made. [f selection was applied the
mean approached the normal. Gaul
(1965) also showed variability in many
polygenic trajts in M.. Decrease in the
mean values in the irradiated population
of the M. and M, was shown by differ-
ent investgators (Gregory, 1956) in
peanuts, (Swaminathan, 1963) in wheat
and (Gaul. 1865) in barley. Borojeric
(1265) showed that the decrease in
means in irradiated material was
followed by an increzsse in variability in
M, and in subsequent generations. The
variability was shown 1o be due to the
increase in variation in the genetic
compenents,

The polygenic veriation induced in
the preseni study is of considerable
intsrest because the dwarf varieties
utilised in iiradiation was & spontaneous
mutant (RC 1377) of mutant origin
(NPH 1) by thermal neutron treatment,
Even though only mino deviation in
height could be observed in the mean
values for the M. population under
different dosez, the range of variation
shows that there are plants as tall as
the progenitors (TMV 1 and HC 6 ) and
as short as the psarents (RC 1377 and
NPH 1). Plants shorter then the two

could also be noticed pointing clearly

to the genetic thangss in the polygenic
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system - controlling the height. The
situation was also similar in respect of
the three important traits related to
yield in castor namely number of
racemes, length of main raceme and
number of primary branches. The
induced variation which is positive
and transgresses higher limit of the
range of the parental values, can be
satisfactorily further canalized by selec-
tion towards the development of plants
with shorter stature and better expres-
sion of atiributes related to yield than
‘ound in the varieties, RC 1377 and
NPH 1.

The doses employed in the present
investigation ceannot be considered as
high enough as judged by the parameters
employed in M, to estimate the sensi-
tivity in the case of seed rradiation. It
would be desirable, therefore, to study
the effects &t high doses with reference
to mutation frequency that can be
realised.
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