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ABSTRACT

Background: Senna tora is a flowering plant in the legume family Fabaceae. Its seeds are roasted and consumed as tea in Asia, to
reduce inflammation in the liver and improve eyesight. Thus, it has been considered as an important medicinal crops in Asia. How-
ever, breeding trials to improve its genetic properties are rare. Mutation breeding by gamma ray is known to be an effective and
highly successful approach for the generation of agronomically useful cultivars. Here we analyzed the effects of several dosages of
gamma ray on the biological conditions of Senna tora seeds.

Methods and Results: The germination rate and growth patterns of Senna fora were examined following irradiation with gamma
ray at 100, 200, 300 and 400 Gy. The total phenolic compound contents and antioxidant activities of Senna tora were analyzed. Ger-
mination increased at 100 and 200 Gy in the M1 and M2 generations compared with that of the control (M0). The total phenolic
compound contents and antioxidant activity of the seeds significantly decreased as the radiation dosage increased above 100 Gy in
the M1 generation.

Conclusions: Senna tora, irradiated with gamma ray at dosages 100, 200, 300, and 400 Gy, showed maximum germination rate at
200 Gy in the M2 generation. Plant height and leaf size gradually decreased with increasing gamma ray intensity in the M2 genera-
tion. The total phenolic compound contents decreased significantly at 400 Gy, and the related antioxidant activity was also decreased
as the radiation dosage increased.
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Fig. 1. Investigation site of growth charateristics in

seedling of Senna fora after gamma ray
irradiation. A; true leaf length, B; cotyledon
length.
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Fig. 3. Effect of gamma ray on the growth of Senna tora. A-E; M1 generations, a - e; M2 generations.
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Fig. 2. Effect of gamma ray on the germination of
Senna tora. The data were statistically analyzed
using t-test, significant differences were assessed
to be significant at *p < 0.05 and **p < 0.01
level of probability. Average n = 145 (M1), 55
(M2).
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Effect of gamma ray on the stem length of
Senna tora. The data were statistically analyzed
using t-test, significant differences were assessed
to be significant at *p < 0.05 and **p < 0.01
level of probability. Average n = 151 (M1), 55
(M2).
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Effect of gamma ray on the length of cotyledon
and true leaf of Senna tora. A; M1, B; M2.
The data were statistically analyzed using t-
test, significant differences were assessed to
be significant at *p < 0.05 and **p < 0.01
level of probability. Average n = 84 (M1), 54
(M2).
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Fig. 6. Effect of gamma ray on the total phenolic
compounds of M1 - M3. VE; Vanillin equivalent,
control; MO. The data were statistically analyzed
using Two-way ANOVA, significant differences
were assessed to be significant at *p < 0.05 and
**p < 0.01 level of probability. a - b; the data
were analyzed using Tukey’s HSD (honestly
significant! difference).
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Table 1. Two-way ANOVA analysis of antioxidant activity using
the seeds of Senna tora.

Sum of

Mean square  f-value p-value
squares
M1 0.65 0.16 258.70 0.00*
M2 0.50 0.12 49.22 0.00*
M3 0.03 0.01 4.01 0.03

a-b; the data were analyzed using Tukey’s HSD (honestly significantl
difference).
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