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Effects of colchicine application on morphological and physiological characters

correlated with tatraploid watermelon
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Abstract: The objective of this research was to study the effects of time and methods of colchicine application on
morphological and physiological characters that correlated with tatraploid in watermelon. The experiment was conducted at the
Chia Tai Co., Ltd, using split-split plot design. Three different concentrations of colchicine, 0.2%, 0.4% and 0.6%, were
applied on the apex of the 5-day-old watermelon seedlings; 1) once a day, at 7.00, 8.00, 9.00 or 10.00 a.m.) and 2) twice a day
at 7.00 am. + 5 p.m., 8.00 am. + 5 p.m., 9.00 a.m. + 5 p.m. or 10.00 a.m. + 5 p.m. for three and five consecutive days. The
morphological characters and number of tetraploidy were recorded. The results showed that treated watermelons had the

characteristics of high stalk and wide leaves that varied accordingly to the different treatment. The impact of colchicine
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application on morphological characters and the number of tetraploidy watermelons was estimated from the size of guard cell

and the amount of chloroplast. The confirmation of the result was done by counting the amount of chromosome from root tips

of tetraploid watermelons. The result revealed that the application of colchicine at 0.4% at 08.00 a.m. in five consecutive days

provided the highest numbers of tetraploid watermelons in which the numbers of tetraploid watermelons were positively

correlated with the flowering day of female flowers, leaf length, leaf width and blossom ends’ size, but they were negatively

correlated with the height of watermelons.

Keywords: seedless watermelon, morphological character, tetraploidy, correlation
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Table 1 Mean of some agronomic characters of watermelon and tetraploid plants received from different treatments.

Treatments Plant height Days to female Leaf length Leaf width Blossom Tetraploid
(cm) flowering (cm) (cm) ends’ size (cm) Plant (%)

D1xT1xC1 1.36 19.40 22.00 14.60 0.51 222
DI1xT1xC2(check) 133 19.40 20.67 14.67 1.21 222
DI1xT1xC3 0.70 26.67 29.67 2423 0.37 6.67
D1xT2xCl1 1.44 16.60 1733 12.40 0.32 0.01
DI1xT2xC2 1.00 2333 2437 20.03 1.15 11.11
D1xT2xC3 1.05 22.07 2373 17.40 0.51 8.89
DI1xT3xCl 1.34 19.07 21.83 15.53 0.45 4.44
DI1xT3xC2 1.44 16.60 16.67 11.33 0.32 0.01
DI1xT3xC3 1.11 2253 2433 19.40 0.97 445
D1xT4xCl 135 20.20 24.67 19.10 0.31 445
D1xT4xC2 1.21 1795 2533 18.63 0.92 8.89
DI1xT4xC3 1.10 23.67 28.67 22.17 0.67 6.67
DI1xT5xC1 1.30 19.37 24.00 18.03 1.07 6.67
DI1xT5xC2 1.29 19.73 21.67 14.70 0.36 4.44
DIxT5xC3 0.83 24.11 2583 21.13 0.48 11.11
DI1xT6xCl1 133 18.73 22.00 1533 1.55 2.22
DI1xT6xC2 0.80 24.00 2850 2027 2.13 6.67
D1xT6xC3 1.44 16.60 17.67 1227 0.32 0.01
DI1xT7xC1 1.05 21.67 25.17 17.73 0.51 4.45
DIxT7xC2 0.90 2433 28.03 2153 0.93 6.67
DI1xT7xC3 1.10 21.70 2583 20.20 0.61 6.67
D1xT8xCl1 0.97 26.67 28.67 22.13 1.07 6.67
DI1xT8xC2 0.89 2337 25.00 18.40 0.79 6.67
DI1xT8xC3 1.28 1723 20.87 16.13 0.85 4.44
D2xT1xCl1 1.28 20.87 2533 18.03 0.54 4.45
D2xT1xC2 1.06 19.40 2147 15.87 0.35 222
D2xT1xC3 1.44 16.60 1833 13.73 0.32 0.01
D2xT2xCl1 1.15 1153 26.17 18.30 0.64 4.45
D2xT2xC2 0.54 24.50 28.40 21.57 2.09 1333
D2xT2xC3 1.05 2153 2453 1823 0.62 4.45
D2xT3xCl1 1.01 22.87 24.67 19.17 0.48 6.67
D2xT3xC2 1.23 20.03 2433 17.30 0.47 6.67
D2xT3xC3 133 1793 20.17 1443 0.61 222
D2xT4xCl1 0.82 24.00 2727 21.03 1.48 11.11
D2xT4xC2 1.44 16.60 17.67 1233 0.32 0.01
D2xT4xC3 0.99 19.40 21.67 14.03 0.65 222
D2xT5xCl1 1.03 2040 2133 16.20 0.41 222
D2xT5xC2 0.83 2270 2533 17.87 1.06 6.67
D2xT5xC3 1.44 1823 18.00 13.13 0.32 0.01
D2xT6xCl 1.15 21.20 2583 19.33 0.37 6.67
D2xT6xC2 0.88 2253 2433 17.87 1.74 4.45
D2xT6xC3 1.44 16.60 17.33 13.70 0.32 0.01
D2xT7xCl 1.31 18.90 22.00 14.67 0.75 4.44
D2xT7xC2 0.71 2220 2493 17.77 0.41 4.45
D2xT7xC3 0.99 19.40 21.00 14.40 0.58 6.67
D2xT8xCl1 1.13 1823 21.00 14.67 0.43 6.67
D2xT8xC2 0.88 23.70 24.60 17.93 0.52 6.67
D2xT8xC3 0.99 2040 2223 15.03 0.45 2.22
F-test ns ns ns * * ns
LSD 0.05 - - - 6.78 1.05 -

ns = non significantly. Days of colchicines dropping (D): D1 =3 days, D2 = 5 days. Treated time (T): T1, T2, T3, T4 =7, 8,9 and 10 a.m., respectively. Colchicines concentration (C):

Cl1, C2, C3 = 0.2%, 0.4%, 0.6% respectively.
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Table 2. Correlation coefficient between number of tetraploid plant and morphological characters of watermelon.

Characters Plant height Days to female Leaf length Leaf width Blossom Tetraploid plant
flowering ends’ size
Plant height 1 -0.76 -0.74 ** -0.71 ** -0.45 ** -0.69%*
Days to female flowering 1 0.75 ** 0.78 ** 0.38 ** 0.64**
Leaf length 1 0.95 ** 0.46 ** 0.77 **
Leaf width 1 0.41 ** 0.77 **
Blossom ends’ size 1 0.47 **
Plant height 1

#*  Significantly different at p< 0.01

07

e

WAPHLA LB T
G

SOt

]

=

uy

= R C
——

Figure 1. Guard cell of diploid (A), tatraploid (B) and chromosome of diploid (C) and tatraploid (D)



