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Effect of Colchicine on Survival Rate and Guard Cell Characteristics of

Etlingera elatior (Jack) R.M. Sm. In Vitro
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Abstract

Torch ginger is native flower which can be used for eating as food, beverage, spice and cosmetic.
Improvement of this plant for bushy type and early flowering in order to grow as potted plant is of great
importance. Thus, the aim of this study was to study the primary effects of colchicine on viability and physiological
characteristics of torch ginger leaves after soaking shoot in colchicine solution at the concentrations of 0, 100, 100,
200, 250, 250 and 300 mg/l for 6 hours. The results showed that high concentrations of colchicine resulted in the
decrement of survival rate and multiple shoot formation. The estimated concentration at 194.65 mg/l could inhibit
survival rate, multiple shoot formation and number of shoots at 50% (LDsp). For physiological characteristics
colchicine at 300 mg/l gave the lowest size of guard cell (20.23x20.87 pum) but the highest guard cell density and
number of chloroplasts (5.33 cells per square mm and 22 cells, respectively). In conclusion, physiological
characteristics could indicate the change of chromosome number better than LDsq. Thus, colchicine at 300 mg/l for
6 hours might be the best concentration for ploidy induction.
Keywords: Torch ginger, mutation, colchicine, LDsq, physiological characteristic
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Figure 1 Survival percentage of shoot explants of torch ginger after treating with various concentrations of

colchicine for 6 hours subsequent to culturing on MS medium supplemented with 3 mg/L BA for 4 weeks

Table 1 Survival percentage and multiple shoot formation from colchicine-treated shoot for 6 hours

subsequent to culturing on MS medium with 3 mg/L BA for 4 weeks

Colchicine Survival rate Multiple shoot formation Number of shoots/explant

(mg/V) (%) (%) (shoot)
0 100a 100.00a 7.67a

50 77.67b 63.33b 6.33ab
100 77.00b 56.67c 4.33pbc
150 58.00c 53.33c 4.00bc
200 53.33d 46.67c 3.33c
250 30.00e 25.00d 3.00c
300 28.50f 18.5%¢ 2.25¢C

F-test * * *

CV. (%) 1.25 6.34 18.65

* Significantly different at P<0.05

Means followed by the same letter (s) within each column

15

are not significantly different according to DMRT.
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Figure 2 Multiple shoots percentage of shoot explants of torch ginger after treating with various concentrations of

colchicine for 6 hours subsequent to culturing on MS medium supplemented with 3 mg/L BA for 4 weeks
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Table 2 Effect of different concentration of colchicine treatment on guard cell density and size and

number of chloroplast of torch ginger after culturing on MS medium supplemented with

3 mg/\ BA for 8 weeks

Colchicine Density of guard Gard cell size (um) Number of

(mg/V) cell (celVmm?) width length chloroplasts
0 2.25¢ 42.54a 59.76a 16.67a
50 2.95c 34.56b 37.93b 18.33b
100 3.00b 25.58cd 37.87b 19.33b
150 3.00b 24.62cd 36.12b 18.75b
200 3.11b 24.32cd 25.89b 18.67b
250 3.17b 22.23d 23.87c 18.33b
300 5.33a 20.23d 20.87c 22.00b

F-test * * * *

CV. (%) 22.49 5.29 4.42 11.79

* Significantly different at P<0.05

Means followed by the same letter (s) within each column are not significantly different according to DMRT.
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Figure 3 Size of guard cell and number of
chloroplasts in guard cell from peel epidermis of
torch ginger leaves obtained from control (a) and
300 mg/l colchicine-treated shoots for 6 hours (b)
after culturing on MS medium supplemented with 3

me/| BA for 8 weeks
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