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Watermelon [Citrullus lanatus (Thunb.) Matsum and
Nakai] exhibit great variation in  seed morphology, par-
ticularly in seed size and shape, and in seed coat
tissue texture, and color. However, in recent years, seed-
less watermelon are more acceptable to consumers, and
seed companies make great efforts in breeding for high
quality seedless watermelon varieties. Kihara (1951)
produced triploid seedless hybrid watermelon by cross-
ing tetraploid (4n) and diploid (2n) plants. A large num-
ber of triploid varieties have been developed in Asia and
North America. However, in contrast with the USA, seed-
less watermelons have not been popular in India. There
is a need to develop tetraploid breeding lines suitable
for consumer needs in India. Breeding stable tetraploid
line with adequate fertility is a major challenge in trip-
loid watermelon production (Mohr, 1986).
Compton et al. (1996) developed an easy technique for
the early identification of putative tetraploid watermelon
plants. In tetraploid plants, the guard cells of the sto-
mata contain a high number of chloroplasts compared
with these in diploid plants. Here, a procedure has been
optimized to induce polyploidy in the commercial wa-
termelon cultivar Sugarbaby, and the resultant M1 gen-
eration plants were  morphologically characterized.

Materials and Methods
Polyploidy was induced in the seeds and seed-

lings of the watermelon variety Sugarbaby using colchi-
cine solution (0.1 % and 0.5%). The seeds of Sugarbaby
were soaked in clean water for 6 hrs and then soaked for
24 hrs in a solution containing 0.1, 0.5, 1, 1.5, or 2.0%
colchicine. The seeds were briefly rinsed before sowing
in polybags filled with sand. For seedling treatment
seeds were sown in polyhouse. Once seedlings emerged,
a drop of colchicine (0.1 or 0.5%) was applied to the
shoot apex between the cotyledons. The chemical solu-
tion was applied to the growing point during morning
hours for three consecutive days.  The plants derived
from seed and seedling treatments were examined with
respect size of stomata guard cells and number of chlo-
roplasts in each guard cell.

Results and Discussion
Seeds failed to germinate when exposed for 24

hours to a concentration of 1, 1.5 and 2 % colchicine.
Variable response to high concentration of colchicine
was reported by Jaskani (2005).  Giant guard cell was
observed in plants generated through 0.1% colchicine
seed treatment and 0.5% colchicine seedling treatment
(Table 1). Polyploid plants had a higher chloroplast
number, ranging from 17-22, while the diploid (control)
plants had about 12 chloroplasts in the stomata guard
cells. Chloroplast counting is an efficient indicator of
polyploidy during early phase of plant growth (Jaskani
et al., 2005) and a higher chloroplast number is an indi-
cator for higher ploidy. In general, polyploids took more
days to form male and female flowers (Table 2). Slower
growth rate and delayed appearance of shoots and flow-
ers were observed in colchicine treated seedlings. The
same trend was also reflected in the days taken to har-
vest.

Plants generated following treatment of seedlings
with 0.5 % colchicine produced large pollen grains (40.35
µ). Consequently, the polyploidy plants produced
smaller fruits with a small number of seeds (Table 3).
The number of seeds produced in plants treated with
0.5 %  colchicine  (15-46 seeds) is significantly lower
than that produced in the diploid control plants (430-
530 seeds). In general, plants regenerated from seeds
treated with 0.1 % colchicine or from seedlings treated
with 0.5 % colchicine exhibited polyploidy characters.
On the other hand, seedling treated with 0.1 % colchi-
cine produced chimeral growth and normal fruits with
high seed numbers. Variability in colchicine tolerance
by watermelon lines was observed in a previous study
(Jaskani et al., 2004). The variable response of genotypes
to colchicine indicates that optimal colchicine concen-
trations may vary in treating watermelon genotypes.

Although tetraploid watermelon plants are mor-
phologically distinct, they may not be stable and pro-
duce mixoploid vines on the same plant. Rose et al. (2000)
reported that mixoploid plants in which more than 40%
of the cells were tetraploid could be mistaken for full
tetraploids but that mixoploids with 10–30% tetraploid
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cells usually resembled diploid plants. However, chlo-
roplast counts and other morphological features could
be helpful in successive generations to develop pure line.
The results of this study underscore the need for con-
tinual observation for distinguishing polyploids from
diploid plants and presence of mixoploids calls for a
cautious approach in breeding polyploid lines. Overall,
ploidy level can be determined by examining epidermal
tissue from the lower leaf surface, without the require-
ments of specific equipment and high expenditure.
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Culture 63: 127-132. Table 1 : Leaf characters of plants produced

from seeds or seedlings treated with
colchicine versus untreated control plants.
(values are mean±SD , n=12)

Sl 
no 

Treat- 
ment 

 
 

 
Leaf  Guard cell 

Length 
(Micron) 

Width 
(Micron) 

No.of 
chloroplast/cell 

1 0.1% 
seed 

1 29.55±1.2 
 

21.21±1.7 19±2.0 

2 
 

28.82±1.5 22.99±1.9 19±1.2 

3 
 

26.99±1.3 22.79±1.5 18±1.1 

4 
 

29.49±1.7 22.58±1.3 19±1.2 
 

2 0.1% 
 

Seed-
ling 

1 29.85±1.3 
 

21.17±1.3 18±0-5 

2 30.55±1.2 22.70±1.1 17±0.3 

3 27.06±1.2 20.47±1.2 17±1.0 

4 25.19±1.1 21.50±1.2 17±1.2 

3 0.5%  
 

Seed-
ling 

1 28.76±1.2 
 

21.48±1.3 22±0.7 

2 26.59±1.2 
 

21.67±1.2 22±1.0 

3 29.05±1.2 21.61±1.3 22±0.7 

4 29.44±1.2 
 

23.96v1.3 22±0.6 

4 Cont-
rol 

1 20.52±1.4 
 

15.86±1.0 12±0.3 
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Table 2 : Biometric  characters of plants
produced from seeds or seedlings treated
with colchicine versus untreated control
plants. (values are mean±SD , n=12)

Sl 
n
o 

Treat 
ment 

 
 

Size of 
pollen 
grain 

(Micron) 

Days 
taken to 

open first 
male 
flower 

Days 
taken to 

open first 
female 
flower 

Days taken  
to harvest 

1 0.1 
seed 

1 35.0±0.2 57 69 137 

2 
 

34.54±0.3 57 69 137 

3 
 

35.09±0.4 52 69 131 

4 
 

33.07±0.2 52 69 131 

2 0.1 
seed-
ling 

1 32.69±0.2 56 60 145 

2 31.26±0.1 50 62 153 

3 32.20±0.1 
 

58 63 140 

4 32.00.±0.2 63 65 142 

3  
 
 

0.5 
seed-
ling 

1 37.46±1.0 57 63 116 

2 33.05±1.1 60 68 153 

3 38.04±1.0 60 68 153 

4 40.35±1.1 61 61 166 

4 Cont-
rol 

1 31.74±1.0 29 32 82 

 

S
l 
n
o 

Treat 
ment 

 
 

 
Fruit 

Rind 
thick-
ness 
(cm) 

Wt 
(Kg) 

Peri-
meter 
(cm) 

TSS 
 

Seed 
no 

Avg.wt 
of 10 
seeds 

1 0.1%
seed 

1 2 1.51 45 7 32 0.2 

2 
 

1.5 1.21 34 7 51 0.2 

3 
 

1.5 2.64 54 8.3 506 0.3 

4 
 

1.5 1.50 40 8 15 0.2 

2 0.1% 
seed-
ling 

1 1.5 4.73 65 9.3 596 0.3 

2 1.5 1.50 45 7 323 0.3 

3 1.5 1.81 49 7.8 521 0.3 

4 1.5 2.51 55 7.8 340 0.3 

3  
0.5 % 
Seed-
ling 

1 1 0.50 30 7.5 34 0.25 

2 1.4 0.96 40 8 18 0.3 

3 1 0.52 33 8 15 0.3 

4 1 1.10 38 10.3 46 0.4 

4 Cont-
rol 

1 1.5 3.20 55 7 530 0.3 

Table 3: Fruit characters of plants produced
from seeds or seedlings treated with
colchicine versus untreated control plants.


