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Figure 1 Comparison of leaf sizes resulting from treatment with colchicine
solution at different concentrations and durations. (0 %, 1 day, 0.01 %, 2
days, 0.05 %, 2 days, and 0.50 %, 1 day for 120 days).
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Figure 2 Metaphase chromosomes of mitosis in root tips (A) diploid control;
(B) obtained tetraploid (100X).
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12

0.5% 1d

Figure 3 Comparison of the size of the panicles between the diploid and

tetraploid plants after treat colchicine 120 days. panicles of the diploid (left),
panicles of the tetraploid (right).

0%, 1d 0.5% 1d

Figure 4 Comparison of the size of seed between the diploid and tetraploid

plants after treat colchicine 120 days.
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Figure 5 Comparison of the stomata size of diploid (2n=2x=24) (A). tetraploid
(2n=4x=48) (B). Bar=50 pm.
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Table 1 Effect of colchicine concentration and duration time on the survival rate of Oryza sativa L. cv. Khao Jek after treat colchince solution at 60 days

Concentration of colchicine

Survival rate (%)

Average of survival rate (%)

(%) Duration period (days)
1 2 3
0 91.90° 83.75° 78.75° 84.80°"
0.01 63.15" 59.40° 43.13° 55.23°
0.05 54.38° 13.75° 12.50° 26.88°
0.10 27.50° 11.25° 2.50° 13.75°
0.50 5.63° 1.875¢ 1.25° 8.76"
Average (%) 48.51%% 34.01° 27.63°

F-test Concentration Level
Soaking duration
Concentration Level X Soaking duration

CV. (%) 391

VDifferent letters within the same columns indicate statistically significance difference using DMRT test at 95 % (p<0.05).

% Different letters within the same row indicate statistically significance difference using DMRT test at 95 % (p<0.05).

*=There were statistically significant difference at 95 %; ns= not significant difference.

Tables 2 Effect of colchicine concentration and duration time on the average height of Oryza sativa L. cv.

Khao Jek at 120 days

Concentration

Average height (cm)

Total average

of Duration period (days) (cm)
colchicine (%) 1 2 3

0 67.44 + 4.39° 68.06 + 4.06° 66.42 + 4.13° 67.31°Y
0.01 87.91 + 3.96° 64.82 + 3.57° 7213 + 2.23° 74.95°
0.05 68.06 + 4.06° 68.00 + 1.41° 72.00 + 1.41° 69.35°
0.10 68.80 + 3.11° 72.50 + 2.12° - 47.10°
0.50 109.00° - - 36.33°

Average (%) 80.24° 54.68" 42.11°

*

F-test Concentration Level

Soaking duration *
Concentration LevelX *
Soaking duration

CV. (%) 14.79

VDifferent letters within the same columns indicate statistically significance difference using DMRT test at 95 % (p<0.05).

? Different letters within the same row indicate statistically significance difference using DMRT test at 95 % (p<0.05).

*=There were statistically significant difference at95 %; ns= not significant difference.
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Table 3 Frequency of polyploidization of Oryza sativa L. cv. Khao Jek for 120 days after colchicine treatment

Concentration of Duration period (days) Total number of Number of Frequency of tetraploid
colchicine (%) plants tetraploid (%)

0 1 20 0 0

2 20 0 0

3 20 0 0

0.01 1 20 0 0

2 20 0 0

3 20 0 0

0.05 1 20 0 0

2 20 0 0

3 20 0 0

0.10 1 20 1 5

2 20 0 0

3 20 0 0

0.50 1 20 1 5

2 20 0 0

3 20 0 0

Table 4 Comparison between diploid and tetraploid plants of panicle length, length width and thickness of a grain of rice at 120 days

plants Panicle length Length of a grain of rice Width of a grain of rice Thickness of a
(mm) (mm) (mm) grain of rice (mm)
Diploid 13.96 + 0.79Y¥ 10.75 + 0.62° 2.28 +0.28 224 +0.11°
Tetraploid 23.15 + 1.49° 11.86 + 0.67° 222 +0.14 3.37+0.09°
t-test ** ** ns **

** There is a statistical difference at the 99 % confidence level.
ns= not significant difference.
yAverage + Standard Deviation.

“Different letters within the same columns indicate statistically significance difference.

Comparing the means of two samples by t-test method.

Table 5 Effect of colchicine concentration and duration period on stomata size

Plants Mean stomata Length Mean stomata Width
+ SD (um) + SD (um)
Diploid 21.10 £ 0.97 V¥ 15.20 = 0.74°
Tetraploid 2253 + 1.42° 17.25 + 1.24°
t-test ** **

** There is a statistical difference at the 99 % confidence level.

YAverage + Standard Deviation.

YDifferent letters within the same columns indicate statistically significance difference.

Comparing the means of two samples by t-test method.
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ABSTRACT

The study aimed to investigate the effects of colchicine on survival rate, growth,
chromosome number variation, stomatal cell size, and morphological characteristics of
Oryza sativa L. cv. Khao Jek. Samples were collected from Hankha District in Chai Nat
Province. Germinated seeds of Oryza sativa L. cv. Khao Jek were immersed in different
concentrations of colchicine solution (0, 0.01, 0.05, 0.10, and 0.50 %) for 1, 2, and 3
days, respectively. The average survival rate of the rice after 60 days of colchicine
treatment significantly decreased (P<0.05) as the concentration and duration of
treatment increased. After 120 days of treatment, plant height was found to decrease as
both the concentration of colchicine and the duration of treatment increased.
Chromosome counting confirmed the presence of two tetraploid plants, both with
chromosome numbers of 2n = 4x = 48, at 0.10 % and 0.50 % colchicine concentrations
for 1 day. Highly significant differences (P<0.01) in stomatal length and width between
diploid and tetraploid plants were observed, indicating that tetraploid plants exhibit
altered morphological characteristics. The panicle length, as well as the length and
thickness of the seeds in tetraploid plants, were greater compared to those in diploid
plants.
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