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Abstract

Effect of indole-3-acetic acid and kinetin were studied on the germination, seedling growth and some
biochemical constituents of chick pea seeds irradiated with 0.2 and 0.7 kgy gamma rays. Exposure to gamma
rays significantly inhibited germination and seedling growth. Combined application of IAA and Kinetin how-
ever increased germination, root and shoot growth as compared hormones used singly. Root and shoots raised
from seed stock after combined treatment of hormones showed pronounced increase in dry matter, reducing
sugar and carbohydrate contents as compared to seedlings raised from seeds treated with JAA and Kinetin
alone.

Introduction

Gamma rays and other ionizing radiations are gradually increasing in our environ-
ment. These are considered as environmental stress and are known to induce varied
physiological and biochemical changes in seeds which ultimately manifest in plant
growth (Sparrow, 1961; Goud, 1967; Bajaja, 1970; Hussain & Khan, 1971). Exposure of
plants to gamma irradiation brings about changes in the endogenous level of growth
hormones. Degani (1976) reported increased abscisic acid level in root and leaves of
gamma irradiated wheat seedling and suggested that these elevated level of ABA may
cause disbalance in the endogenous levels of other hormones. Staikov (1986) found in-
creased levels of IAA and Gibberellin in soybean plants exposed to x-rays while Muira
(1974) observed decreased level of IAA in gamma irradiated Avena coleoptile. Very few
studies have been carried out to study the interaction between hormones and ionizing ra-
diation. El-Aishy (1976) reported that partial reversal of radiation induced inhibition
seedling growth of rice after treatment with GA, and IAA. The present report describes
the effect of IAA and Kinetin on seed germination, seedling growth and some biochemi-
cal constituents of seedlings raised from seed irradiated with 0.2 and 0.7 KGY gamma
rays.

Materials and Methods

Chick pea seeds cv. CM 72 with 13% moisture content were exposed to 0.2 and 0.7
KGY gamma rays from CO,, source at Nuclear Institute for Agriculture and Biology,
Faisalabad. Irradiated and non irradiated seeds were surface sterilized with 0.2% HgCl,
and soaked over night at 25°C+1°C in appropriate volume of 10 ppm IAA and Kinetin
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(Sigma) solutions scparately and in combination. For comparison the irradiated and non
irradiated seeds were soaked in distilled water and 25 seeds from each treatment were
placed in 10 cm dia. Petridish lined with double layer of Whatman No. 1 filter paper.
Sceds were allowed to germinate in the dark at 22°C+2°C. Emergence of radicle was
taken as the criterion of germination. There were 4 replicates of each treatment.

Seedling growth: Five germinated seeds from each treatment together with control
were grown in small pots fitted with nylon gauze containing half strength Hoagland nutri-
ent solution. Plants were grown at 25+2°C day and 20+2°C night temperature with 14 hrs
dark and 10 hrs light period of 6000 lux. Root, shoot length and their dry matter was re-
corded at different stages of growth.

Extraction and estimation of reducing sugar: One gram of root and shoot tissues
from each samples were ground in 10 mi distilied water and centrifuged at 6000 rpm for
10 min. The supernatant was uscd for the estimation of reducing sugar as described by
Nelson & Somogyi (1944). Tolal carbohydrate was estimated by anthron method of
Yemm & Willis (1956).

Results

High dosage of gamma rays 0.7KGY reduced seed germination by 27% as com-
pared to 15% reduction in 0.2KGY treatment (Fig. 1). Application of TAA and Kinetin
alone did not show any significant effect on inhibition caused by gamma rays but the
combined application of these hormones significantly (P<.001) reversed the inhibition.
Treatment of seeds with a combination of hormones significantly reversed the gamma
rays induced inhibition in shoot, root length and dry matter content of seedling (Table 1).
This effect was more pronounced in 0.2KGY where the shoot, root length and dry matter
showed an increase over non irradiated control. The amount of reducing sugar and total
carbohydrate however decreased significantly in root and shoot (Fig. 2 & 3) both at 0.2
and 0.7 KGY gamma rays. Combined application of (1AA + Kinetin) hormones in-
creased the amount of reducing sugar and total carbohydrate (Fig. 2 & 3) substantially as
compared to separate use of hormones.

Discussion

The results demonstrate that irradiation of chick pea with gamma rays inhibits germi-
nation (Fig. 1). This inhibition is considerably reversed by the combined application of
IAA and Kinetin, Gamma rays possibly influence some early metabolic processes (Kuro-
bane, 1979; Levitt,1980) and related enzymes which regulate the process of germination.
The increase in percent germination of chick pea recorded after the combined application
of IAA and Kinetin may possibly be due to the activation of these processes by the action
of these hormones (Gordon, 1957, Machev, 1975).
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Fig. 1. Effect of growth hormones on germination of chick pea seeds exposed to (a) 0.2 KGY (b)
0.7KGY gamma rays. Data is an average of four replicates.

Gamma rays also inhibited (shoot, root length and dry mass of seedlings and reduced
the levels of reducing sugar and carbohydrate both at 0.2 KGY and 0.7 KGY treatments.
Exposure to gamma radiation possibly brings about changes in the growth regulators and
alteration in glucose metabolism which ultimately contribute to the inhibition of seedling
growth and dry matter. (Gordon, 1957; Jordon & Haber, 1974; Degani, 1978; Inuo,
1980).

Use of TAA and Kinetin in combination considerably reversed the inhibition of seed-
ling growth and enhanced the levels of reducing sugar and carbohydrates in the seedling
raised from gamma irradiated seeds. Proper balance of growth regulators and their inter-
relationship presumably forms the basis of regulatory control of growth and development

“in plants (Fuchs, 1968; Abrol, 1969). It would appear that combined application of IAA
and Kinetin provides a regulatory control of growth and development of seedling by
interacting with inhibitors produced by gamma irradiation. (Smith, 1968; El-Aishy,
1976). Alternatively, accumulation of reducing sugars by the combined application of
IAA and Kinetin and subsequent translocation of assimilate may play a role in the recov-
ery of seedling growth from radiation damage (Bhardwaj, 1986). It could therefore be
concluded that growth hormones play an effective and complex role in radiorepair
mechanism (Levitt, 1980) which needs proper elucidation.



EFFECT OF GROWTH HORMONES ON GAMMA IRRADIATED CHICK PEA SEEDS 287

30+

02 KGY

204

gl fowt.

10 1

30 1
0:7 KGY

20 1 ROOT SHOOT

Mg Reducing sugars

12
Days Days

Fig. 2. Effect of growth hormones on reducing sugar in the roots and shoots of chickpea seedlings raised
from the seeds exposed to different doses of gamma rays.
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Fig. 3. Effect of growth hormones on endogenous level of total carbohydrate in the roots and shoots of
gamma irradiated chickpea seeds.
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