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Effect of Plant Growth Regulators on Regeneration from the Cotyledon
Explants in Watermelon (Citrullus lanatus (thunb.) Matsum. & Nakai)

Song Mi Cho'*, Sang A Oh', Yong Soo Choi' and Sang Bin Park’

'Department of Horticulture, Chonnam Techno University, Gokseong 516-911, Korea
’R&D Center, Asia Seed Co. Ltd., Icheon 467-906, Korea

Abstract - In this study, we developed a high frequency watermelon regeneration system using three breeding lines (‘B02’,
‘B05’ and ‘D04’) of watermelon (Citrullus lanatus (thunb.) Matsum. & Nakai) which are differed in their fruits in shape,
color of pericarp and flesh. The highest frequency of explants with callus was observed by using explants that consist of
cotyledon proximal part end in all breeding lines, and the highest rate of callus induction was obtained on MS medium
containing 1.0 mg/L BAP + 0.5 mg/L IAA for ‘B02’ (94%), 3.0 mg/L BAP for ‘B05’ (95%), 3.0 mg/L BAP + 0.1 mg/L TAA
for ‘D04’ (90%). The highest shoot regeneration rates from derived callus were obtained on MS medium containing 1.0 mg
/L BAP + 0.5 mg/L IAA for ‘B05’ (94%), and then a ‘B02’ (81%) with a same culture conditions, and the lowest regeneration
was obtained on MS medium containing 1.0 mg/L BAP for ‘D04’ (56%). Regenerated plants showed the best rates of root
formation on MS containing 0.1 mg/L IBA for ‘B02’ (67%), 0.1 mg/L NAA for ‘B05’ (87%), 0.5 mg/L IAA for ‘D04’ (88%).
The regenerated plants showed a 100% survival rate in soil condition. The tissue culture and regeneration conditions
obtained from this study will be useful for regenerating plants in breeding applications, and will be a useful tool for further
genetic transformation studies on watermelons.
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Table 1. Morphological traits of fruit in watermelon (Citrullus
lanatus) breeding lines, ‘B02’, ‘B05’ and ‘D04’

Breeding lines

Traits

B02 B05 D04

Fruit shape Oval Oval Circle
Color of pericap Back Yellow Green
Color of flesh Yellow Yellow Red
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Fig. 1. Difference of pericap and flesh color and shape on fruit
of watermelon breeding lines ‘B02’, ‘B05’ and ‘D04’ (Scale
bar=1cm).
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Table 2. Germination of watermelon breeding lines ‘B02’, ‘B05’ and ‘D04’ on light and dark condition on Murashige & Skoog
medium’

B02 BO0S5 D04
Treatments Days to Germination rate Days to Germination rate Days to Germination
germination (%) germination (%) germination rate (%)
Light 5-7 89 +£ 7.9 4-5 84.2 + 8.5 4-5 98 + 1.7°
Dark 5-7 96 + 2.9 5-6 90.8 + 4.2° 5-7 90 + 4.1

*Values are means of five replicates + standard error. Each replicate includes ten explants per a petri dish. “Significant at P=0.05.

Fig. 2. Callus induction from cotyledon explants of watermelon breeding lines ‘B02’, ‘B05’ and ‘D04’. Calli were best highly
induced from proximal part of leaf explants on the medium containing 0.5 mg/L IAA and 1 mg/L BA for ‘B02’ breeding line (A), 3
mg/L BA for ‘B05’ breeding line (B) and 0.1 mg/L IAA and 3 mg/L BA for ‘D04’ breeding line (C) (Scale bar=1 cm).

Fig. 3. Germination and plant regeneration from cotyledon explants of watermelon breeding lines ‘B02°, B05” and ‘D04’. A, Seed
germination. B, Adventitious callus induction from proximal part of cotyledon cultured on MS medium supplemented with 1 mg/L
BA and 0.5 mg/L TAA or 2,4-D. C, Shoot induction from calli cultured on MS medium supplemented with 1 mg/L. BA and 0.1 or 0.5
mg/L TAA D, Elongated shoot cultured on MS medium supplemented with 1 mg/L BA. E, Rooted plantlet on MS medium
supplemented with 0.1, 0.5 mg/L IAA or IBA or NAA. F, Acclimatized plants grown were in plastic Mazenta box.
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Table 3. Comparison in the efficiency of adventitious callus induction among different plant parts excised from cotyledon of
watermelon breeding lines ‘B02’, ‘B05” and ‘D04’

Hormonal

Percent of callus induction”

supplements 502 B0 Do
(gL’ Part of explants Part of explants Part of explants
Prox. end Prox. Distal. Prox. end Prox. Distal. Prox. end Prox. Distal.

2,4-D

0.1 38 + 2.0cd 20 + 2.0defg 0.0 £ 0.0g 20 + 2.0bcd 10 + 2.0cde 0.0 = 0.0e 25 + 2.0cde 10 + 2.0ef 0.0 + 0.0f
0.2 41 £ 1.5bed 25 + 1.5def 5.0 + 1.0fg 35 + 1.8b 15 + 1.5cde 0.0 £ 0.0e 35 + 1.5bed 25 + 1.0cde 5.5 + 1.2¢f
0.5 60 + 2.3ab 30 + 2.3de 10.0 +2.0efg 55 +22a 35 +£23b 5.0 +20de 60 + 2.0a 35+ 2.0bcd 10.0 £ 2.0ef
1.0 65 +23a 55+ 23abc 12.0 £ 1.5efg 70 + 2.5a 25 £ 2.5bc 10.0 £ 1.5cde 50 + 2.5ab 45 + 2.5abc 15.0 + 1.5def
1AA

0.1 20 + 1.5efg 25 £ 23ef 0.0 +0.0g 75+ 152 40 + 2.0bcd 0.0 + 0.0f 80 + 1.5a 45 + 23cd 0.0 = 0.0e
0.2 35 £25de 25+ 2.5ef 0.0 £ 0.0g 40 £ 2.5bcd 35 £ 2.5cd 0.0 + 0.0f 65+ 2.0ab 35 +2.0d 55+ 13e
0.5 85 +25a 50 + 1.3cd 10.0 + 2.5fg 55 + 2.5abc 30 + 2.0de 16.0 = 2.0f 50 £ 1.5bed 55 + 1.8bc 7.3 + 1.5¢
1.0 75 + 1.2ab 60 + 1.5bc 30.0 + 2.3def 60 = 1.2ab 30 + 1.8de 10.0 £ 2.5¢f 55 + 1.8bc 50 + 1.0bcd 16 + 1.6e

BAP+HAA

1/0.0 75 + 3.2abc 25 + 2.8def 0.0 £ 0.0f 88 + 1.9ab 82 + 2.3abc 25 + 2.8bfgh 59 + 1.6bc 75 + 0.0ab 13 + 2.0ef
1/0.1 50 £ 0.0bcde 25 + 2.8def 0.0 £ 0.0f 58 £ 2.1bcde 67 + 3.1abed 25 + 0.0fgh 88 + 2.0a 25 £ 2.9def 0.0 £ 0.f
1/0.5 94 + 1.0a 63 + 3.3abcd 0.0 £ 0.0f 75 + 2.0abc 83 + 2.labc 13 + 2.0gh 50 + 0.0bcd 50 + 0.0bcd 13 =+ 2.0ef
3/0.0 50 + 3.4abcd 33 + 3.3def 0.0 £ 0.0f 95 + 1.3a 58 + 2.1bcde 13 + 2.0gh 63 =+ 3.5abc 25 + 2.9def 25 + 0.0def
3/0.1 63 + 2.9abcd 63 +£ 0.9abed 0.0 £ 0.0f 92 + 1.9a 33 £ 2.lefg 42 + 1.7efg 90 + 1.8a 25 + 2.9def 0.0 + 0.0f
3/0.5 38 + 3.5bede 63 + 3.0abed 13 + 2.9aef 75 + 0.0abed 67 + 2.1bcde 50 + 0.0def 50 + 0.0bed 50 + 0.0bed 13 =+ 2.0ef
5/0.0 63 + 2.9abcd 29 + 1.1def 0.0 + 0.0f 88 +29a 38 + 2.0efg 25 + 0.0fgh 63 + 2.0abc 25 + 2.9def 13 + 2.0ef
5/0.1 38 & 3.5bcde 25 + 0.0def 0.0 £ 0.0f 90 + 1.3a 38 + 2.0efg 13 + 2.0gh 75 + 0.0ab 25 + 2.9def 0.0 = 0.0f
5/0.5 88 + 2.0ab 50 + 3.5bcde 0.0 + 0.0f 75 + 2.8abed 83 + 2.1abc 0.0 + 0.0h 63 £ 2.0abc 38 + 2.0cde 0.0 + 0.0f
7/0.0 50 + 3.4cdef 38 + 3.1cdef 0.0 = 0.0f 88 + 2.0ab 50 + 3.8def 25 + 0.0fgh 63 + 3.5abc 38 + 2.0cde 8.5 + 1.7f
7/0.1 84 £ 34ab 17 + 2.3ef 0.0 = 0.0f 75 & 2.7abed 55 + 1.8cde 29 + 1.2efgh 25 + 0.0def 13 + 2.0ef 0.0 + 0.0f
7/0.5 50 + 2.9abcd 17 + 23ef 0.0 £ 0.0f 83 +2.0a 39 + 1.8efg 0.0 = 0.0h 50 + 0.0bcd 50 + 0.0bcd 0.0 + 0.0f

Each explants were cultured on MS medium supplemented with 1, 3, 5 m&/L BA and 0.1, 0.5 mgL IAA or not 0.1, 0.2, 0.5, 1.0
mg/L 2,4-D or IAA, only, and the callus induction frequency was evaluated 4 weeks after cultivation.
*Values are means of five replicates + standard error. Each replicate includes ten explants per a petri dish. Means followed by different
letters within a column are significantly different by Duncan’s multiple range test, P=0.05 level.
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Table 4. Effect of plant growth regulators on adventitious shoot regeneration of watermelon breeding line ‘B02’, ‘B05’
and ‘D04°. Via callus derived from cotyledon explants of 7-day-old seedlings were cultured on MS medium, and the
efficiency was evaluated 4 weeks after culture initiation”

Breeding lines”

Hormonal

supplements B02 BO5 D04
(mg/Ly Regeneration ~ No. of shoots Regeneration ~ No. of shoots Regeneration  No. of shoots

BAP/IAA frequency (%) per callus frequency (%) per callus frequency (%) per callus
1/0.0 50 + 0.0ab 1.0 = 0.8ab 69 + 3.6ab 1.7 + 0.6abc 56 + 2.1a 1.3 = 1.3bed
1/0.1 50 + 0.0ab 23 + 0.6b 63 + 1.2ab 25+ 12 38 + 0.0ab 3.5+ 0.6a
1/0.5 81 + 3.0a 33 £ 1.0a 94 + 1.9a 3.5 £ 0.6a 50 + 0.0ab 2.8 + 0.5abc
3/0.0 42 + 2.4ab 1.8 £ 0.5b 88 + 0.0ab 2.0 = 0.8bc 44 £ 3.6ab 2.0 + 0.8bcd
3/0.1 63 + 0.0ab 2.0 = 0.8ab 63 + 0.0ab 2.8 = 1.0abc 44 + 2.1b 3.0 = 0.8ab
3/0.5 50 + 0.0ab 3.0 + 0.8ab 56 + 0.7b 3.0 = 0.8ab 50 + 0.0ab 3.5 £ 0.8bcd
5/0.0 40 + 4.0ab 1.0 = 0.8b 63 + 1.6ab 1.8 + 0.5abc 44 + 3.6ab 1.8 £ 0.5cd
5/0.1 31 + 3.6b 3.0 £ 0.8b 69 £ 2.1ab 2.0 £ 1.0abc 50 + 3.0ab 2.8 + 0.5abc
5/0.5 63 + 0.0ab 2.8 £ 1.0b 88 + 2.6ab 2.5 + 0.8bc 31 + 2.1ab 3.5 £ 0.6d

YEach explants were cultured on MS medium supplemented with 1, 3, 5 mg/L BA and 0.1, 0.5 mg/L, and the callus induction frequency

was evaluated 4 weeks after culture initiation.

“Values are means of five replicates + standard error. Each replicate includes ten callus per a culture dish. Means followed by different
letters within a column are significantly different by Duncan’s multiple range test, P=0.05 level.
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Table 5. Effect of different concentration of auxin on rooting from regenerated shoot from cotyledon derived callus of watermelon

breeding line ‘B02’, ‘B05’ and ‘D04

Hormonal Percent of Rooted plants”
supplements (mg/L)” B02 B05 D04

IAA

0.1 23 + 2.0ns 23 + 2.0ns 54 + 1.1b
0.5 45 + 2.3ns 22 + 1.8ns 88 + 0.8a
1.0 25 £ 1.2ns 23 £ 0.9ns 50 +£ 1.3b
IBA

0.1 33 +£ 1.5b 36 + 2.0c 63 + 0.0b
0.5 67 + 2.6a 55+ 1.2b 80 + 1.6a
1.0 43 + 1.5ab 73 + 0.9a 63 + 1.1b
NAA

0.1 32 + 0.9b 87 + 1.9a 61 + 0.7b
0.5 40 £ 1.2a 23 £ 1.9b 75 £ 1.2a
1.0 33 + 0.9b 32 + 1.5b 66 + 1.6ab

*Each regenerants were cultured on MS medium supplemented with 0.1, 0.5, 1.0 mg/L IAA or IBA or NAA, and the rooting frequency

was evaluated 2 weeks after cultivation.

“Values are means of five replicates + standard error. Each replicate includes ten plants per a culture dish. Means followed by different
letters within a column are significantly different by Duncan’s multiple range test, P=0.05 level. Ns, means were not significantly

according to analysis of variance.
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