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Abstract - To produce high quality watermelon, three tetraploid watermelon breeding lines (‘SA03-1°, ‘SA06-1" and
‘SB01-1") were developed by treatment with different chromosome doubling reagents. To identify the optimal tetraploid
inductive conditions, the three watermelon breeding lines were selected by counting the number of doubled chloroplasts in
guard cells. Tetraploid induction rates differed depending on the genotypes and treatment with doubling reagents. However,
the highest induction rate occurred with 1.0% colchicine (82.2%). These putative tetraploid lines were re-confirmed for
ploidy using flow cytometric analysis and chromosome counting. The internode length of the tetraploid breeding lines was
different when the leaf size was larger in all three tetraploid lines compared to their diploids. The fruit weight of the
tetraploid fruits for ‘SA03-1" and ‘SB01-1" was lower than for their diploid, and the rind thickness and total sugar content
(°Brix) of tetraploid SB01-1 were significantly different from those of its diploid. Tetraploid lines were sterile, yielded a
lower number of seeds per fruit for ‘SA03-1" (21), ‘SA06-1" (62), and ‘SB01-1’ (34.7), and the seeds were larger and thicker
than those of their diploids. These tetraploid breeding results will be useful for breeding new seedless watermelon cultivars.
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Table 1. Morphological traits of three different color—type watermelon (Citrullus lanatus) breeding lines

Breeding lines

Traits
A03

A06 BO1

Fruit shape Circle
Color of pericarp Green & stripe
Color of flash Red

Oval Oval
Yellow & stripe Green & jubilee
Red Yellow
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Fig. 1. Number of chloroplast in stomata guard cell from three diploid (2n=2X) and tetraploid (4n=4X) breeding linses leaf peels of
wateremelon’ SA03-1’(A), ‘SA06-1’(B) and ‘SB01-1°(C). These tetraploid plants derived from colchicine or 2,6-dinitroaniline
treated leaf segment and diploid plants derived from the control treatment without these chemicals.Number of chloroplasts per guard
cell pairs examined (30 pairs per each breeding lines). Size bar = 10 m.
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Fig. 2. Number of chloroplast diploid (2n=2X) and their putative tetraploid (4n=4X), (A) and percent polyploids induced by
treatments of colchicine (B) and 2,6-dinitroaniline (2,6-D) (C) solution into growing apex of three watermelon breeding lines
SA03-1, SA06-1 and SBO1-1. Data are from three independent experiments and are represented as means and standard errors.
Different letters for each breeding line have significantly different (P <0.05) levels of chloroplast based on Duncan’s multiple range

test.
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Fig. 3. Flow cytometric analyses of a diploid (2n=2X) and their tetraploid (4n=4X) in three watermelon breeding lines ‘SA03-1" (A),
‘SA06-1’ (B), and ‘SB01-1" (C), respectively. These tetraploid plants derived from colchicine or 2,6-dinitroaniline treated leaf
segment and diploid plants derived from the control treatment without these chemicals.
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Fig. 4. Chromosome counts analyses of a diploid (2n=2X=22) and their tetraploid (2n=4X=44) in three watermelon breeding lines
‘SA03-1° (A), “SA06-1" (B), and ‘SBO1-1" (C), respectively. These tetraploid plants derived from colchicine or 2,6-dinitroaniline

treated root tip cell and diploid plants derived from the control treatment without these chemicals. Arrow indicates stained
chromosome of the root tip cells. Size bar =2 m.

Table 2. Comparison of vegetative traits in three diploid and tetraploid watermelon breeding lines™

Lines Internode length (mm) Leaf length (cm) Leaf width (cm)
2n 4n 2n 4n 2n 4n
SA03-1 62.7+1.27* 60.8 £1.25 17.0£0.27** 19.6 £ 027 20.4+0.31 26.6 + 0.35%*
SA06-1 61.0+0.95 68.0 £ 1.01** 15.7+0.37 17.8 £0.38** 16.2+0.41 22.7+0.47%*
SBO1-1 74.3 £0.79** 63.4+0.77 16.8+0.70 19.1£0.31* 17.2+0.84 23.4+041%*

*Data are from three independent experiments and are represented as means and standard errors.
*The symbols indicate significance of the difference between two mean values at the p < 0.05 level(*), and p < 0.01 level (**) at
tested by two-sample #-test.
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Table 3. Comparison of fruit traits in three diploid and tetraploid watermelon breeding lines™

Lines Weight (kg) Rind thickness (mm) °Brix

2n 4n 2n 4n 2n 4n
SA03-1 8.0 £ 0.23%** 54 + 042 79 £ 0.23 12.3 £ 0.71** 11.1 + 0.87 12.0 £ 0.32
SA06-1 3.4 + 0.68 2.6 £ 0.36 9.0 £ 0.90 9.9 £ 0.90 8.70 + 0.33 10.7 + 0.42%*
SBO1-1 5.1 £+ 0.32 3.7 £ 0.22%* 83 £ 0.29 12.6 + 0.42%* 11.9 £ 0.20 11.8 £ 0.29

"Data are from three independent experiments and are represented as means and standard errors.
*The symbols indicate significance of the difference between two mean values at the p < 0.05 level(*), and p < 0.01 level (**) at
tested by two-sample #-test.

A. B. C.

2‘ 4 2n. 4' \ . A'
Fig. 5. Comparison of diploid (2n=2X) and tetraploid (4n=4X) seed trait in three watermelon breeding lines ‘SA03-1’ (A), SA06-1°

(B), and ‘SB01-1’ (C). These tetraploid plants derived from colchicine or 2,6-dinitroaniline treated and diploid plants derived from
the control treatment without these chemicals. Size bar =2 mm.

Table 4. Comparison of seed traits in three diploid and tetraploid watermelon breeding lines™

Lines No. of seeds Length (mm) Width (mm) Thickness (mm)

2n 4n 2n 4n 2n 4n 2n 4n
SA03-1 250 £ 1.92** 21 + 0.87 73 +0.18 7.8 £ 0.12¥* 42 + 0.16 5.5 £ 0.10¥* 1.6 + 0.14 2.4 + 0.08**
SA06-1 155 £ 1.30%* 62 + 246 73 + 0.14 8.6 £ 0.28** 5.0 + 0.19 59 £ 0.24** 19 + 0.12 2.3 + 0.18**
SBO1-1 300 +2.24** 34 £ 0.39 82 + 0.04 8.7 £ 0.19** 49 + 0.23 6.4 £ 0.40** 2.0 £ 0.11 2.4 £ 0.08**
Mean 235 +268 39+156 7.6=+022 84 +0.13 46 =020 56=+0.19 1.8+ 0.08 2.3 =+ 0.06

"Data are from three independent experiments and are represented as means and standard errors.
“* indicate significance of the difference between two mean values at the p = 0.01 level, at tested by two-sample -test.
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Qlth(Berdahl and Ries, 1997; Jaskani et a/, 2005; Ye et al.,
2010).

S5oR219] 48 A o] Hufj o] B4 ARRE At KL 2ulA|
Hop 252 7hasielar mhu o) e 2ielof| whef Afol & K
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