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Effect of Colchicine on Survival Rate, Physiology and

Morphology of Anthurium andraeanum cv. Micky Mouse
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Abstract: In order to generate genetic viability in Anthurium andraeanum cv. Micky Mouse, nodular callus was
used to treat with 0, 0.05, 0.1, 0.15 and 0.2% colchicine for 24, 46 and 72 h. Average survival rate of the calli
after 21 days of culture was significantly decreased (P<0.01) when the concentration was increased to 0.1%.
Treated nodular callus at 72 h gave the lowest average number of survival percentage at 45.95, significant
difference (P<0.01) to the other two times. The average of stomatal size and chloroplast numbers in guard cells
were increased when concentration of colchicine increased. Explants treated with 0.2% colchicine for 72 h gave
the highest average stomatal size and chloroplast numbers at 1.92 ym in width and 1.91 pym in length, and
39.06 chloroplasts/stomata, respectively. Abnormality of stomata such as, stomatal shapes and chloroplast in
guard cell were observed. Leaf sizes of plants obtained from all concentrations and durations of colchicine
showed no significant difference. Chimeral leaves were obtained which could be classified into three categories:

sectorial, periclinal and combination of sectorial and periclinal.
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Table 1 Survival percentage of callus of Anthurium andraeanum cv. Micky Mouse, 21 days after treating with

difference concentration and duration of colchicine.

Survival (%)

Colchicine (%) Average
24 h 48 h 72 h
0 71.75abcd 71.75abcd 71.75 abcd 71.75AB
0.05 67.75abcd 92.25 ab 8.25f 56.08BC
0.1 76.75abcd 16.75 cef 50.00 cde 47.83C
0.15 85.75abc 51.75 bcde 41.75 def 59.75ABC
0.2 80.00abcd 100.00a 58 .00bcd 79.33A
Average 76.4A 66.5A 45.95B
F-test **
C.V.(%) 27.72

*k

significant difference at P <0.01.

Ns non significantly difference.

Means within treatment combination not sharing small letter in common are significantly difference by DMRT.

Mean within treatment not sharing capital letter in common are significantly difference by DMRT.
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Table 2 Effects of different concentrations and duration of colchicine treatments on chloroplast number,

stomata size and leaf size of Anthurium andraeanum cv. Micky Mouse.

Stomata size ( um)

Leaf size (cm)

T ) Colchicine - | b
ime oroplast number ) )
concentration (%) Width Length Width  Length
0 28.98°(21.67-37.17)"  1.62°(1.4-1.82°  1.58 °(1.4-1.95)°
24 0.05 28.91°(22.33-47.33)  1.67°(1.17-2.33)  1.62°(1.43-2.10)
0.1 35.11 *(24-54.17) 1.84°(1.43-252)  1.73 ™(1.4-2.26)
0.15 35.39™(23.67-53.83)  1.82 %(1.44-2.39)  1.76 *°(1.46-2.18) 0.53 0.67
0.2 37.65°(24.5-52.83) 1.93 °(1.48-2.67)  1.86 °(1.47-2.32) e 0.63
48 0.05 32.59%(20.67-52.17)  1.85%(1.53-2.62)  1.87 (1.43-2.21) 0.53 0.64
01 ) ) ) 0.49 0.56
0.15 35.33%(25.67-45.83)  1.89 °(1.52-2.12)  1.81 %(1.43-2.10 0.57 0.65
0.2 36.93 (24.67-52) 1.85 °(1.43-2.43)  1.84 °(1.48-2.2) 0.5 0.58
72 0.05 - - - i i
01 ) ) ) 0.61 0.65
0.15 ) ) ) 0.49 0.56
0.2 39.06 °(26.5-54) 1.92°(1.45-2.2)  1.91°(1.53-2.15) i i
0.48 0.53
F-test i * * ns ns
C.V.(%) 9.86 4.96 6.02 14.41  15.64

*k

ns
A
B

all explants died.

non significant difference.

significant difference at P <0.05.

significant difference at P <0.01.

maximum and minimum numbers of chloroplasts in individual concentration and duration of colchicine.

maximum and minimum sizes of stomata in individual concentration and duration of colchicine.

Means within column not sharing letter in common are significantly difference by DMRT.
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Figure 1

Chloroplast number and stomatal size of Anthurium andraeanum cv. Micky Mouse from different

concentrations and durations of colchicine. (bar =10 um)

(A) 0% colchicine (control)
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Figure 2 Abnormal stomata of Anthurium andraeanum cv. Micky Mouse obtained from colchicine treatment

(bar =10 um), (A-B) shape of abnormal stomata, (C-D) stomata pore not open and abnormal

shape, (E) closed stomata without chloroplast, (F) opened stomata without chloroplast, (G) unequal

sizes of guard cell, (H) stomata with half guard cell, (I-J) small size of chloroplast in guard cell,

(K) stomata with chloroplast in one guard cell, (L) Aggregated stomata
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Figure 3 Different chimera in leaves of Anthurium andraeanum cv. Micky Mouse obtained from colchicine

treatment (bar =

sectorial and periclinal
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