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Radiosensitivity in callus tissues of Phaseolus vulgaris L. cv. Kentucky Wonder
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Fig. 1. Callus growth on an agar-solidified me-

dium for 28 days after gamma irradiation.
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Fig. 2. Callus tissue cultures grown 24 days after gamma irradiation on an agar-solidified, modified
Linsmaier and Skoog’s medium supplemented with 2,4-D (0.5mg/1), kinetin (0.5mg/1) and

yeast extract (1,000 mg/1).

Table 1.

Callus growth on an agar-solidified medium for 28 days after gamma irradiation

Dose  Fresh weight Dry weight Growth index* o
Color Friability

(KR) (2) (mg) Fresh weight Dry weight

0.00 1.43 68.7 57.5 41.9 Creame to light brown -
2.50 0.78 54.1 30. 8 32.8 Creame to light brown —
5.00 0. 87 50. 2 34.5 30. 4 Creame —
6.25 0.50 35.8 19.6 21. 4 Creame -
7.50 0. 64 40. 4 25.3 24.3 Creame to light brown +
8.75 0.24 23.0 8.8 13. 4 Light brown +
10. 00 0. 05 4.6 1.1 1.9 Dark brown +
12.50 0.09 7.4 2.6 3.6 Dark brown +
15. 00 0. 05 4.9 1.2 2.1 Dark brown +

* Growth index= Final weight—Initial weight
Initial weight
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Fig. 3. Callus growth in subculture of gamma irradi-

ated- and 24-day-cultured callus. Callus
growth was measured at 28 days.
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Fig. 4. Callus tissue subcultures grown 28 days gamma irradiated- and 24-day-cultured callus on an
agar-solidified, modified Linsmaier and Skoog’s medium supplemented with 2, 4-D (0. 5mg/1),
kinetin (0.5mg/1) and yeast extract (1,000mg/1).
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Effects of varying doses of gamma radiation
on 10-day-old seedlings grown for 16 days.
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Fig. 7. Growth response of seedlings grown after gamma irradiated seeds.

after transplanting to water culture.
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Fig. 8 A comparison of effects of varying doses of gamma radiation on the fresh and dry
weight of callus, seedlings and seeds grown for 28 days, 16 days and 18 days respectively.

Table 2. Comparison of RDs, among callus tissue, seedlings and seeds

RDs (KR)
Fresh weight Dry weight Height Mean
Callus tissue 5.0 6.5 — 5.8
Seedlings 0.9 1.0 1.0 1.0
Seeds 12.2 13.1 13.0 12.8
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Sammary

A comparative study on the effects of 8Co gam-
ma radiation was carried out on callus tissue,
seedlings and seeds of Phaseolus vulgaris L. cv.
Kentucky Wonder. Callus was obtained from the
hypocotyl pieces grown on an agar-solidified, modi-
fied Linsmaier and Skoog’s medium supplemented
with 2,4-D (5 mg/1), kinetin (5 mg/1) and yeast
extract (1,000 mg/1). Subculture was conducted
on the same medium in the dark at 28+1°C. Cal-
lus was exposed to various doses (2.5-15 KR) of
gamma radiation at 20 KR/hr. Fresh and dry
weight, potency of growth in subculture of irradia-
ted callus, color and friability were measured. As
compared with control, irradiated callus growth
showed a significant decrease with increasing doses.
Callus growth was classified into three types, i. e.
callus began to grow from the early stage of cul-

ture at 5 KR and below, from 6. 25-8. 75 KR there
was a delayed growth, at 10 KR and over there
was little visual sign of growth. The potency of
growth in subculture for 28 days of irradiated-
and 24-day-cultured callus was recognized at 10
KR and below. With increasing doses, color of
callus darkened, and the degree of friability in-
creased. While 10-day-old seedlings were irradia-
ted, striking inhibition of growth occurred at 2KR,
followed by degradation of the apical meristem and
growth ceased completely at 5 KR. Severe inhibition
of growth of irradiated seeds occurred at 20 KR
and over. A remarkable difference in radiosensi-
tivity was observed among callus tissue, seedlings
and seeds, i.e. seedlings were most sensitive, fol-
lowed by callus tissue, and seeds were most re-
sistant.



