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Abstract

The study investigates the effect of gamma irradiation on germination and survival
percentage of rhizome shoot after 8 weeks of exposure. The gamma ray at 0 to 200 Gray
doses was emitted from the Cobalt-60 source at Applied Physics Program, Faculty of
Science, Maejo University, Chiangmai, Thailand. The results showed that dosages of gamma
radiation to obtain lethal dose 50 (LDs,), base on survival percentage was 50.24 Gray.
After that, the effect of gamma rays on growth, morphological characteristics and curcumin
content of Curcuma longa rhizomes treated with gamma rays at eleven different dosages
(0, 5, 10, 15, 20, 25, 30, 35, 40, 45 and 50 Gray) were studies at Maejo University Farm,
Chiangmai, Thailand, during the period from 2018 to 2019. The results showed that the
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gamma more than 10 Gray dose decreased the pseudostem height and number of shoots,
more than 35 Gray doses decreased leaf length. The highest average number of leaves
obtained by 0, 20 and 30 Gray doses. The rhizome harvested after 32 weeks of exposure
showed the rays more than 40 Gray doses decreased rhizome fresh weight, more than
50 Gray doses decreased the dry weight and more than 30 Gray doses decreased curcumin
content. In addition, the results showed that all doses caused some morphological
variations such as dwarfism character, leaf chlorosis, twisted leaf margin, wrinkled leaves,
abnormal storage roots and small size of rhizome.

Keywords: Turmeric, gamma ray, growth, morphology
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Figure 1 Radiosensitive test curve demonstrating the effect of different dose of gamma

rays on survival rate of rhizome shoot after 8 weeks of exposure
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Table 1 The effects of different doses of gamma irradiation on the pseudostem height,
pseudostem diameter, leaf size, leaf number and shoot number of Curcuma
longa after 20 weeks of exposure

Gamma  Pseudostem Pseudostem .
. L. . . Leaf width Leaf length Number of Number of
irradiation height diameter

dose (Gray) (crm) (erm) (cm) (cm) leaves shoots
43.2740.76°  2.65+0.025° 17.89+0.34  58.46+0.59° 12.10+0.14° 4.54+0.044°
5 45.5040.64" 2.41+0.023° 17504023 58.21+0.76° 11.12+0.13° 4.12+0.045°
10 40.03+0.61°°  2.5840.027° 17.03+0.32  51.09+0.87° 11.04+0.13° 3.92+0.041°
15 41.0040.55°  2.57+0.020° 17.20+0.29  58.07+0.84° 11.2140.09° 2.48+0.041°
20 40.2140.43°  2.41+0.020° 17.34+0.16  55.2640.75° 12.23+0.1* 2.95+0.046°
25 39.37+0.35°  2.51+0.028° 17.0240.15 57.47+0.64° 11.01+0.18" 2.58+0.036°
30 39.4140.59°  2.39+0.026° 17.1240.23  56.87+0.67° 11.87+0.19° 2.31+0.030™
35 39.56+0.83% 2.3140.028" 16.48+0.26  49.64+0.79° 10.96+0.20 2.12+0.027°
40 38.45+0.87%  2.18+0.029° 16.12+40.28  49.08+0.79° 10.45+0.19° 1.47+0.017°
as 39.0140.79°  2.41+0.027° 17.01+0.32  48.0240.85° 11.13+0.21° 1.62+0.020°
50 38.32+0.99°  2.24+0.033° 16.76+0.30  45.75+0.98° 10.64+0.22° 1.22+0.014°
F-test s * * ns * * *

Remarks: *; Significant difference (p< 0.05), ns; No significant difference (p< 0.05), Mean values followed

by the same letters within a column are not significantly different according to DMRT.

Table 2 The effects of different doses of gamma irradiation on rhizome yields and
curcumin content of Curcuma longa harvested after 32 weeks of exposure

Gamma irradiation Rhizome fresh weight  Rhizome dry weight Curcumin content
dose (Gray) (9) (9 (mg g™
0 274.25+4.50° 61.50+0.76° 2.3240.023°
5 253.25+4.31% 58.25+0.45° 2.2240.016°
10 276.50+4.83° 63.50+0.79° 2.15+0.018
15 264.50+4.55° 60.75+0.67° 2.39+0.028°
20 256.75+4.01° 61.75+0.54° 2.47+0.030°
25 279.75+5.06° 64.75+0.88° 2.19+0.021°
30 271.25+4.23° 61.00+0.68° 1.70+0.015°
35 287.25+6.32° 62.00+1.05° 1.66+0.019"
40 252.50+4.42°" 59.50+1.02° 1.57+0.014°
a5 228.50+4.56" 58.25+0.91° 1.64+0.012°
50 230.25+6.78" 41.50+0.79" 1.65+0.015°
F-test, os * * %

Remarks: *; Significant difference (p< 0.05), Mean values followed by the same letters within a column

are not significantly different according to DMRT.
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Figure 2 Morphological variation on pseudostem, leaves and rhizome induced by gamma
irradiation of Curcuma longa; (A) normal pseudostem and leaves, (B) dwarfism
character, (C) leaf chlorosis with yellow lines (arrow), (D) twisted leaf margin
(arrow), (E) wrinkled leaves (arrow) (F) pseudostem and leaf sheaths deformation
(arrow), (G) normal rhizome, (H) small size rhizome and large storage roots
(arrow), (1) small size rhizome (arrow)
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