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Radio - sensitivity and Response to GA Treatment
| in the Sub -species of Oryza

by ;
J.V.GOUD' and K. MURALEEDHARAN NAYAR

“Introduction : The response of a genotype to the external application of
gibberellic acid (GA) is an index of the level of endogenous gibberellin content
(Ecklund and Moore, 1968). Radio-sensitivity of a genotype depends upon the
changes in endogenous levels of auxin and ascorbic\ acid (Sparrow and
Christensen, 1953). To find out the differences in radio-sensitivity, if any,
of the two sub-species of Oryza, and to correlate with their response to the
external application of GA, an erperiment was conducted in two varieties of
paddy viz,, Sy and Taichung.65 belonging to ‘indica' and ‘ponlai’ groups
respectively.

Materials and Methods: Seeds of Sy, of ‘indica’ group and Taichung-65
a ‘ponlai’ type collected from selfed plants were dried uniformly and brought
to uniform moisture content. Seeds were treated with four ml of distilled
water or GA solutions of 10-%, 104, and 10-3M concentrations. Twenty
seeds were planted in each petriplate and the height of seedlings was measured
on the sixth day. The treatments were replicated four times.

In another experiment, 500 seeds per treatment were irradiated with
gamma rays from the gamma cell installed in the Botany Division, Indian
Agricultural Research Tnstitute, New Delhi, with the source strength of
2000 Cu of Co™, at a dose rate of 3000 rads per minute with the doses of
20 Kr, 30 Kr and 40 Kr, Fifty seeds from each treatment were laid out for
germination tests in petri plates in two repeats, The seedling growth was
recorded on the seventh day. The seedlings raised in nursery were transplantcd
in field to raise M, generation, First formed five tillers in M, plants were
tagged and harvested separately. To raise My generation, the population was
grown by dibbling the deeds on spike progeny basis on 10" long rows. In M,,
chlorophyll mutations were scored in seedling stage and viable mutations were
scored periodically, throughout the growing period ard after mawrity and
the mutation frequency was expressed on M, plant basis,

Experimental results : The seedling growth taken on six days old seedlings
of GA treatment is represented in Fig. 1. The seedling height in untreated
sceds of S;q, was 23 mm and it was 31,60 mm and 32.95 mm in scedlings raised
from seeds treated with GA 105 and 10~'M respectively. But at a higher
concentration of 10-3M, the seedling growth showed a negative irend
(28.48 mm). In case of Taichung-65, the height of control scedlings was
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15.15 mm and it was 22,45 mm in seedlings in treatment GA 10-5M. There
was no appreciable increase in the height of the seedlings with higher concen.
trations of GA. The difference in the height of scedlings of Sy and
Taichung-65 treated with GA 10-°M was 9.15 mm and it was 11.55. mm in cas¢
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of seedlings treated with 10-¢M solution. At a given concentration of GA,
the height of scedlings was always lesser in Taichung-65 compared to the
height of the secdlings in S;ps. The two sub-species i, ¢., ‘indica’ (Sy;) and
‘japonica’ (Taichung-65) respond differently to GA treatment. S,y is more
responsive to the external application of GA whereas Taichung-65 is
comparatively less responsive to the exogenous GA treatment,

The seedling growth in irradiated seeds measured on the seventh day is
represented in Fig. 2. In case of seedlings raised from un-irradiated seedlings
it is observed that height of S;; seedlings is only 2.67 mm whereas in
Taichung~65 it is 10 | mm and there is corresponding decrease with increasing
dosage. An interesting observation is that the decrease in seedling height due
to radiation effect is more in S;y; compared 1o that observed in Taichung-65,
‘Indica’ type (Sws) is highly sensitive to irradiation but * japanica’ types
(Taichung-65) is comparatively less sensitive to radiation eflect.

M; Generation : The mutation frequency in M generation as measured
by chlorophyll and viable mutations is represented in Table 1. 1t is observed

Tawig 1, Mutation freqiency in My population irradiated with 20 Kr pamma rays.

Chlorophyll mutations Viable mutations —
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that the mutation frequency in Sy is higher than the muration frequency in
Taichung-65. A wide spectrum of chlorophyll mutations is observed in Sy

compared to Taichung-65, whereas the spectrum of viable mutations is
comparatively narrow in both the varieties.

Discussion : The effect of external application of GA on cell division is
abundantly clear, The difference in cell size accounts for a proportion of the
tremendous growth responses frequently recorded following gibberellin
treatment. The most satisfactory explanation for the mechanism of gibberellin
action is increased protein synthesis, cell division, auxin production and ccll
expansion, As a consequence, some of the gibberellin efiecls may be
considered as expressions of increased auxin supply (Paleg, 1965). Itappears
that the differential response of the (wo varietics {o the external application of
GA is a reflection of their differences in the endogenous levels of gibberellin
content, that Taichung-65 has a higher level of gibberellin content compared
to S';ni.
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It has been shown by Sparrow and Christensen (1953) that the response
of a genotype to the radiation effect dcpcnds upen the endogenous.. levels of
auxin and ascorbic acid. The reduction in scedling height of ;rrad;atcd smsds
is due to inhibition of auxin synthesis [Gurdan 1957). Sm is more, scumwc
to radiation compared to Taichung-65. Tt appears that gamma 1rradmuml
impairs a possible endogenous gahhercllm synthesizing system (Mathur, 1961),
so that in Sy which seems to have lower level of endﬁgtncua GA, the gruwlh:
reduction is too drastic compared to the extent of feduction in ‘growth-.
observed in Taichung-65, which apparently has a- higher level' of ‘auxin
content, However, further studies are under way to 'emblish this hyﬁblhtsié‘

The response of a varicty to muzagnn treatment in producing mutau»'.:-n
is usua!iy worked out on the basis of the frequency of chlorophyll mulatmns
or frequency of viable mutations for a particular locus (like Q _lcscusm wheat)
(Mackey, 1959). In the present study, the mutation frequency is worked;out
on the basis of chlorophyll and viable mutations. However mutation
frequency on M plant population: basis is a correct assessment of - the
mutational events (Gaul, 1958). It is'seen that Syy; is highly mutable compared
to Taichung-65 at 20 Kr dose. Hence, it appears that there are varietal:
differences in their radiosensitivity, and the radin-sensilivilj,r..islinu'n']a:nly
correlated with the response of the variety to the external application of GA,
So, it can be. hyputhes:zed that the variety which is less responsive to the appli-
cationi of GA'is mutable, If this hypothesis holds good, there i is scope to believe
that the sub-species of Oryza differ widely in their radio-sensitivity, *Jaoponica’
(Taichung-65) varieties are less sensitive compared to ‘indica’ types (Sy;).

The authors are grateful to Dr. N. P. Patil, Director of Research,
University of Agricultural Sciences,  Bangalore for his encouragement and to’
Dr. K, 8, Krishna Sastry, Plant Physiologist, for constructive criticism at the
time of preparation of the manuscript,
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THE FOLLOWING PUBLICATIONS ARE AVAILABLE :

1. Proceedings of the Seminar on Wastes and Effluents in Chemical Industries held at
Sindri in 1965 (103 pages). Price Rs. 7/, Postage extra. Foreign § 2.50
(air mail charges extra),

Contains 29 papers on diverse aspects by leading authorities and
specialists. They provide a valuable survey on the problem of industrial
effiuents and possibilities on their treatment and disposal in India.

12

. Proceedings of the Semioar on Application & Results with N~P Fertilizers,
Particularty Nitrophosphates with Differing Citrate and Water Soluble Phosphate
Contents held at Sindri in December, 1967 (128 pages). Price Rs. 10/-,
Postage extra; 20% discount to Research Institutions, Libraries &
Univ;rsities and 15% to Scientists. Foreign $ 3.00 (air-mail charges
extra),

Contains 25 papers by distinguished Scientists from TARI, Central
Rice Research Institute, Fertilizer Corporation of India, Planoing Com-
mission, Agricultural Research Institutes & Colleges, Universities, etc.

The following Publication will be available very soon :

Agronomical Studies on the Relative Efficiencies of Citrate and Water-Soluble
Straight and Complex Fertilizers under the Agro-climatic Conditions of Eastern India
(under print). Prices will be moderate.

Those interested may contact :

EDITOR, TECHNOLOGY (Quarterly)

The Fertilizer Corporation of India Limited
PLANNING & DEVELOPMENT DIVISION
P. O. Sindri, |Dist. Dhanbad, BIHAR

Tele No. 6541-44 (Jharia) Gram: PLANDEV, Sindri
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