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Genotypic Effect of Watermelon (Citrullus lanatus Thunb.)
on Organogenesis from Shoot Tip Culture of Seedlings
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The genotypic (2n, 3n, 4n) response of watermelon in vitro shoot tip culture was evaluated. Different genotypes had
similar response in terms of shoot formation and growth. Shoot formation was better at lower concentration of 0.3 mg/L
BA and higher concentration of 5-10.0 mg/L 2iP and kinetin, but growth of newly formed shoot was inhibited. With further
subculture, kinetin did not promote shoot formation. Better shoot formation was observed at 0.3-0.5 mg/L BA. Combination
of 0.3 mg/L TAA and 0.3-0.5 mg/L BA was effective in shoot multiplication, growth and induction of more internodes.
Varrying levels of light intensity and agar concentration did not affect the performance of tetraploid plants. Higher light
intensity and agar concentrations decreased the number of shoot formed in triploid plants. Growth in both genotype,
however, was inhibited. Higher light intensity was found to promote leaf senescence in all genotypes. All growth
inhibitors decreased the number of shoots formed and slowed plant growth there by prolonging duration of cultures.
Growth inhibitors were also observed to decrease incidence of hyperhydricity in culture. No difference in shoot formation
was obserbed in each of the concentrations used in Ancymidol, TIBA, CCC and PP333. Shoot formation and growth was
more inhibited in ABA treatments. Leaf expansion and growth was poor in all treatments.
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Table 1. Effect of BA on organogenesis from shoot tip culture of
seedling of diploid and triploid watermelon genotypes after 4 weeks in
culture2

Growth No. shoots Shoot Root

WG:neo— }I:Ey regulator  /explant length  formation I?‘f_hsg)t
(mg/L) (£ SE) (am#SE) (%) 8%

HNW-1 2n Control 20+ 0 11 + 01 100 021 + 04
BAO03 83+ 12 10 + 02 052 £ 013

10 47 05 07 £01 040 + 001

30 43+ 05 04 +01 035 + 0

50 47 +£ 05 04 £01 051 + 009

100 60 £ 08 04 £ 01 033 + 008

HNW-1x 3n  Control 10+ 0 18 + 01 10 128+ 0%
HNW-2 BA03 87+ 05 09 + 02 06l + 001
10 60+08 11 +01 038 + 006

30 53+09 09+ 01 058 £ 001

50 73+£05 09+01 067 + 002

100 80 + 03 09 + 01 038 + 009

2Addendum to the MS basal medium was 0.3 mg/L IAA, and the
number of explants for each treatment ranged from 15 to 20.



Table 2. Effect kinetin on organogenesis from shoot tip culture of
seedling of diploid, triploid, and tetraploid wateremelon genotypes
after 4 weeks in culture?
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Table 3. Effect of 2iP on organogenesis from shoot tip culture of
diploid, triploid, and tetraploid watermelon genotypes after 4 weeks in
culture?

Geno-  Phidy Growth  No. shoots  Shoot No. nodes Roo? Fresh wt. Geno-  Ploidy Growth N/o. s?oots 1Shoot No. nodes Roo% resh wi.

¢ vl regulator /explant length  /shoot formation (¢+SE) type level regulator explant ength ~ /shoot formation (¢+SE)
ype (mg/L) (+ SE) (cmzSE) (+ SE) (%) (mg/L) (£ SE) (cmzSE) (£ SE) (%)

HNW-1 2n  Control 15405 20+03 30106 100 02+ 006 HNW-1 2n Control W0+£0 0901 200 100 034 £ 007

kinetin 03 23 + 05 50 £ 06 48 £09 100 073 + 013 2ip 03 40+ 10 24 +£04 38+09 1M + 02

10 33+£07 2607 3006 667 05 + 015 10 47+ 05 29+£04 4309 - 118+ 00

30 3804 12+04 20+05 33 057 £011 30 37+£05 12+03 23+05 - 045+ 00

50 5612 33+05 34+08 167 073 + 008 50 47+09 114+£01 23+£05 - 05 %013

100 60+12 1603 25+05 - 045 £ 009 100 57+14 11+£02 22+ 04 069 £+ 012

HNW-1x3n  Control 200 50+10 59412 100 036 % 006
HNW-2 kinetin 03 20+ 0 53 £ 07 57 £ 14 100 044 £ 008
10 23+£05 5111 53411 667 062 £012

30 4008 4912 67 %17 068 + 007
50 63+ 11 42+05 50+ 12 049 £ 005
100 6813 2 £05 38x04 046 £ 011

HNW-2 4n  Control 15+04 3104 56212 1000 035 £ 007
kinetn 03 20 £ 05 45+ 09 7313 100 070 £ 0.4

10 23+06 22403 6217 100 059+ 006

30 43+ 11 3608 52+ 13 167 064 + 005

50 57 +08 2605 38x08 - 08 +018

100 58+11 16+£03 3508 077 + 007

HNW-1x 3n Control 100 20+£03 23+05 100 08 + 014
HNW-2 2p03 3705 31205 2804 167 092 £023

10 4711 28+02 40+08 074 + 0.4
30 5514 22+£02 35+08 079 £ 011
50 37 +£08 17+£02 27405 064 + 008
00 42207 161203 27+05 09 £ 010

HNW-2 4n Control 0+0 15102 26+ 05 100 049 £ 013
2p03  42+£09 38+ 08 48 £08 33 078 £ 017

10 50+10 25+04 42407 074 + 0.12
30 50%12 24 %062 35+ 05 068 + 017
50 62+ 11 21+ 04 37 %08 079 £ 009
100 57+£13 12+02 3006 083 £ 021

aAddendum to the MS basal medium was 0.3 mg/L IAA, and the
number of explants for each treatment ranged from 15 to 20.
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aAddendum to the MS basal medium was 0.3 mg/L TAA, and the
number of explants for each treatment ranged from 15 to 20.

3] JAFHIL uld 7} Faste] Aduigs HAANE £
shed Eelsksioh

221} Blackmon} Reynolds (1982) = Citrullus lanatus A}
Gu ekl = 2iP7}, A5t wjekA]o] = kinetin 0.99~1.99
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Table 4. Effect of kinetin and BA on organogenesis from shoot tip
culture of shoots regenerated from diploid, triploid and tetraploid
watermelon genotypes after 4 weeks in culture?

Genot-  Ploidy Growth  No. shoots Shoot Root

ype level regulator  /explant length  formation (?eihsvg)
(mg/L) (+ SE) (em =+ SE) (%)

HNW-1  2n  Control 10 £ 0 705 100 011 £ 001

kinetn 03 17 £ 05 3705 100 037 £ 005

05 L7 +05 200 B3 032 +00

BA 03 93+17 20+ 04 065 + 002

05 57 %05 22+03 032 + 003

HNW-1x 3n  Control 10+0 36 £ 03 100 039 + 005

HNW-2 kinetin 03 10 £ 0 41 £ 03 100 040 + 009

05 100 42 £ 06 667 049 + 006

BA 03 6705 2303 034 + 007

05 70+08 28 %02 062 + 004

HNW-2 Control 10+0 27£06 10 017 £ 003

kinetin 03 10 + 0 54 £ 06 100 033 + 002

05 10=+x0 42 £ 02 100 034 + 016

BA 03 70+x08 2401 060 + 014

05 70x14 20x0 070 + 0.08

3Addendum to the MS basal medium was 0.3 mg/L IAA, and the
number of explants for each treatment ranged from 25 to 30.
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3 Az EIA o9 ol Srivastava 5(1989)0]
st 243} wf Sl Aol = BA AE]7} kinetino] ¥] A
AzxFA 54l dA8) e Bae FARI 2y
FEAM A S HFAE Aol kinetin E7}
AAHAT A A2E WFHEE 4IPS AT Az

Figure 1. Organogenic pattern according to growth regulators and
multiple shoot formation. a = growth of axillary bud in MS
medium with 0.3 mg/L BA and 03 mg/L IAA in tetraploid, HNW-
2 b and ¢ = abnormal growth from shoot tip explant cultured on
MS medium containing 0.3 mg/L 2iP. Note inhibited leaf growth in
triploid, HNW-1x HNW-2 and multiple root formation in tetraploid,
HNW-2. d and e = multiple shoot formation and subsequent
growth of tetraploid, HNW-2(d) and triploid, HNW-1 x HNW-2
(e) on MS medium supplemented with 0.3 mg/L BA and 0.3 mg/L
TAA after 7 weeks in culture.



Table 5. Effect of IAA levels on shoot multiplication from shoot tip
culture of shoots regenerated from diploid, triploid, and tetraploid
watermelon genotypes after 4 weeks in culture?

Growth  No. shoots Shoot Root
regulator  /explant length formation
(mg/L) (£ SE) (em + SE} (%)

Geno-  Ploidy
type level

Fresh wt.
(g + SE)
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Table 6. Effect of light intensity and agar level on shoot
multiplication and subseguent growth from shoot tip culture of shoots
regeneranted from tetraploid, HNW-1, watermelon genotype after 4
weeks in culture?

HNW-1 2n TAAQ0 63 £08 240 £ 06 40+ 08 038 £ 008
03 63+ 11 28 +£052 47 +05 052 £ 006
05 6804 215+ 02 3508 059 £012
10 53 +05 28 +£025 43+ 11 04 + 004
20 40 £ 07 307 £ 019 48 £ 08 058 + 0
30 23 £056 207 £00 37 +£05 025 £ 009

HNW-1x 3n JAA00 20+0 315+£06 500 03420

HNW-2 03 60+14 28 +£013 60£07 04 £ 056
05 37 £05 277 £021 42 £ 04 054 £ 009
10 40+0 28 046 42 +£04 049 £ 006
20 35105 333 +£012 57 £05 043 £ 00
30 30 £07 28 +024 43 £04 042 £ 009

HNW-2 40 TAA Q0 48 £ 04 225+ 023 43 £ 04 045 £ 006
03 60412 328 +£03 5808 06l £00
05 5007 278+ 028 43 +04 05 £ 006
10 53+£08 268+ 029 55+ 05 037 + 002
20 38 £08 303+£045 45+£05 053 £ 0M4
30 43119 287 £ 045 47 2 05 033 x 02

Light Agar  No. shoots  Shoot No. nodes  Root
intensity level /explant length /shoot  formation Fresh wt,
W %) (£SE) (L SE) (xSE) (%) E*SD
500 04 4211 36207 3507 092 + 015
06 52+ 07 66+16 47+ 11 09 + 018
08 4807 5704 30+0 079 £ 017

10 60 £ 10 56 £07 47 +£05 167 071 £ 008
12 50 £08 41 +£10 38+ 07 - 048 + 008
1000 04 65+ 13 41 +11 37 +09 167 093 + 008
06 53+ 16 48+ 16 40 %08 167 065 + 018
08 45+ 08 24 £ 08 40+ 08 167 052 £ 011
10 58+12 36+09 3807 167 062 + 010
12 53 £ 11 61 £13 47 £ 09 B3 0% £ 009

2000 04 33£05 24206 40+ 10 - w03
06 25£05 21 £04 27 %05 167 061 £ 012
08 43+09 19+04 3708 049 + 004
10 32+£04 21205 42%11 041 + 008
12 3015 3015 53+11 048 + 010
3000 04 2804 181203 23%05 049 + 008
06 4008 2605 3305 067 £ 015
08 3707 2405 3305 055 + 012
10 4209 2505 37+£05 048 + 090
12 4711 26+05 40+ 08 056 + 003

aAddendum to the MS basal medium was 0.3 mg/L BA, and the
number of explants for each treatment ranged from 25 to 30.

FAd T G AL I Solg WAbolzt Az
ABY AdE A BR A0S o AxFAe EHA
°|]5ixl BA 03 mg/L A7} wjAlo] [AAE FEHE 44
2at 29 T1AAS] Fx7t 03 mg/L o] AH7bed HHA
% dzqeE SRR WAglel s AE o
spiont Azl As AAA oo GAPolE e
n] XA} ¢k9koH(Table 5).

=3 1AA 557} 718l ets NAA A ToliM 35
Ad AFAY FA(AH A o] FoiAA ket ule}
A s A A AHER NAASL BFA 244 93 34
of A 7|09 AxHHFE FolaL Wl WA o]
Ao doh WARYS B9 Axd S FE seds
IAA7} E3A o)} A7k gl v} Srivastava 5-(1980) = BA%}
NAA E4Al0)E AA £8HEA Hoh S0 g AR
o AT AR A e Aol e o AF
2dA L] B4 IAAE S NAAS 4o 7] wiele
A7 BA% 24-DE E4ajeiekE S AR Al
(Anghel and Rosu, 1985). BA %7} 03~05 mg/L 8¢ o
W Az 4ol 2 AolE vehiA esked S o)
A<l Minilee 2] Zxujokel| A E BA 5~10 uM %=

K

aAddenda to the MS basal medium were 0.3 mg/L BA and 03
mg/L TAA, and the number of explants for each treatment ranged
from 25 to 30.
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Gray, 1993).
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B
WA of7ke] FEE ol FEF Tl Wi & 2
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7t FEEGE FEe wiet Aeolrt gle] FEIF Folds
5 AxYFE Fas
Aze) A A wiA el 04%e M 239
JAFH AL WA e HALEs} g 2 A A A
Fxg AL debdeh ey FEe mE AR
Aste] 500~1,000 lux®] Mz Aol FAHIL 2,
000~3000 luxel] M= 79] ®l&gt A=2 AAe] JAHN
o ol g e v oyl FE7F fA fle] dAE A
&S vebliu 3000 luxell A ot Zrashe e vehd
o FelgAdE-E 1000 lux Me]TelM wjx]e] o7} ¥ e
FA el 167%¢l datdeh. AAFE 2 =9} op7} ¥
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Table 7. Effect of light intensity and agar level on shoot
multiplication and subseguent growth from shoot tip culture of shoots
regeneranted from triploid, HNW-1 x HNW-2, watermelon genotype
after 4 weeks in culture?

Light Growth  No. shoots ~ Shoot No. nodes  Root

intensity  regulator  /explant length /shoot  formation  Fresh Wt
(v (mgl) (£SE) (an+SE) (£sE) (%) (%S
500 04 44+12 49+08 6013 - 08 + 02
06 36+08 39+08 44+12 167 059 + 005

08 58415 51406 60+08 - O0R+012

10 43409 34+£08 5508 - 083+ 009

12 42+1] 3408 6815 031 + 006

1000 04 43405 55410 6209 - 0% %017
06 48 %07 37407 5709 167 06 + 013

08 45+11 3602 63+11 - 03+ 00

10 38407 34406 63+11 - 030 +08

2 45+15 31+04 57+09 - 0+ 00

2000 04 52407 23405 4708 0 06 + 012
06  35+05 16+03 40+09 - 071 +005

08  42+07 22+06 60+08 043 + 009

10 33405 17+04 4808 050 + 015

12 32405 27403 63405 - 09+ 009

3000 04 25405 15+02 54+10 081 + 002
06 25+11 14+02 44+05 048 + 011

08 23+05 14+£04 4010 034 + 006

10 37405 13£01 40%0 056 + 011

12 3006 19+04 4007 048 + 009

aAddenda to the MS basal medium were 0.3 mg/L BA and 03
mg/L IAA, and the number of explants for each treatment ranged
from 25 to 30.

=7h Z71eaE Fadhs Aok 2y FE7h Fot
A5E PAE Az 3} AL FA=] Wt 455
T 3 IR oo Fbst eyt et HEE dE
3ksd ek Figure 2Zc).

A (HNW-1 x HNW-2)¢] 7-$-(Table 7) A123HA 4
4y ) 9) *—J?’*’é%f} AR A vehle] 27} U4
o2 AxgAer Ao HasgdEd 53] 300
1ux°ﬂ’\1“ 0}7} FEo WAl 23~3774 HHE A
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AR HE 4L eI A sk ol Fxel
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ol7} FEZE 2 olr}b glor} 3000 huxel ME ozt 7
Ake AT Relga e Fxe) ofy) FEI} ELS
5 A Belgt AL =7t FIHESE fofe] &
o] kzate] EAF7F FUhsl2n ki wWe o] Fof
A AEA7 LA BAsHFigwe 2b). o]4ke) #
=g} op7l v AP A Gt B} AEeM BAHE F
g3t g4 Esbe A dehdA dgken] FEr} %%24?
E 3yt el APHA opr} FES Frhsioizte A%
ael7k 22 4 SALS AU sk AR Y

r\r

0.8

Figure 2. Growth respones of in vitro cultured shoot tips of
watermelon, a = inhibited shoot growth by 1.0 mg/L ancimydol in
tetraploid, HNW-2. b = multiple shoots formation and compact
growth obtained from adventitious bud at base of explant and
axillary bud on MS medium with 0.3 mg/L BA at 2000 lux of
light intensity in triploid, HNW-1 x HNW-2. ¢ = effect of light
intensity on shoot growth of tetraploid, HNW-2. d = effect of agar
concentration on shoot growth of triploid, HNW-1 x HNW-2 after
4 weeks in culture.

HEe 2ARPA A ekt Fe) FES FAAA
wjA| 8] % potential & F7HAIFIE AAe] AAHI A
ek 717+ AAAA £ 5 o defA 9l (Paek and
Hwang, 1993). ZLejv} el X e 457 o= 7 2or
FEG o} B} FNG4F FY3 BYEE Faso]
AA3 AEAE AT = ddE AM(Han et al, 1991
Paek et al, 191 Ziv et al, 1983)3}= Atgst A&7t Sle
AEZ A st Adck 717 AR 7
YhE FY 5 s P ZAN] A5t WA 4%
AA EAE Arste] wpeFs] £ @4 4v) ) (HNW-2) 2]
73-¥(Table 8) AWz A 2¥Ago] A=



Table 8. Effect of growth inhibitors on shoot multiplication and
growth from shoot tip culture of shoots regenerated from tetraploid,
HNW-1, watermelon genotype after 4 weeks in culture?

Growth Shoot No. shoots Shoot No. nodes
inhibitor formation Jexplant length /shoot
(mg/L) (%) (£ SE) (am % SE) (£ SE)

Fresh wt.
(g + SE)
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Table 9. Effect of growth inhibitors on shoot multiplication and
growth from shoot tip culture of shoots regenerated from triploid,
HNW-1 x HNW-2, watermelon genotype after 4 weeks in culture?

Growth Shoot No. shoots Shoot No. nodes

ABA 10 100 18£04 1103 23205 030 £08

30 833 24+05 07+£02 12+£04 0121003
50 100 17+05 0401 12+04 008001
100 66.7 13£04 04£01 10x0 007 + 001

Ancy- 10 833 26+ 05 14403 28+08 0424009

midol 30 30 30+0 14+£04 33+£05 028+006
50 6.7 25405 14+£03 25+£05 043 £ 008
100 0 23+£09 09£01 200 035 + 007
TIBA 10 66.7 204207 124£03 27205 039007
30 0 33205 134£06 27205 02 £006
50 333 200 05+£01 20%0 010 £ 001
100 33 L5+05 13£0 300 010 £ 001
cce 10 100 3304 14£02 25+£05 037 £00B
30 833 20206 0401 14£05 030+ 00
50 833 3006 17+£02 42108 039+ 006
100 6.7 18+04 12402 25+05 036007
PP333 10 30 23205 0901 200 021 £ 0%
30 0 1705 12+£02 300 013 £+ 003
50 8.3 22+ 04 08+£01 22404 027 %004
100 0 200 W0 1505 03 +013

aAddenda to the MS basal medium were 0.3 mg/L BA and 0.3
mg/L TAA, and the number of explants for each treatment ranged
from 25 to 30.

E3] ABAY CCC #2]Fol ¥]#] Ancmydol, TIBA ¥
PP333 Aol A AlzAdEo] wokon AzxPYpx &
A3 Fashe AgE ebdd Y Az ee A
AAAAY Ffiel Al 2 = 10 mg/L H7b A
oA A gEd E3] ABAY TIBA 100 mg/L 2|4
A L3708} Lo7h 2 e} Mel T vle] JAlEE A =r) Alst
Aot Az A gAIA 7h&s ABA 30 mg/L o] 4} A
2ol A #A3] JAFHE S eplgler o t’“’l
A A M]FAME 15 am o] HA o] o] FeiRAE ¢
et Holgt AL AAAE MY AL AEIN ﬂal
Alghe 2] Aol A HEA £7]9 B3y} o] Folz|
2 Qo] M el BaFslgvhe A o|oH(Figure 2a). v}
g Aol B3 ABA A TolA 7MY FHx
uH Al AAlA AT 20 WA 348 vie] A4S
vreRd 9l ot

Su A (HNW-1 x HNW-2)9] 73$-(Table 9) § =i =) A)
o] Ffvh wxol BAIgle] AxHAHE] 50% o4 Bl
A et A2l vlat ok vebleh Al AAA
= By AA2AAY] FhHu so 2 ol E ehdel
el Al dA = ﬁﬁ-— el a1 Fel A X ABA 30
mg/L o] el Al A AA =7} A3k

inhibitor formation /explant length /shoot émih gg”)
(mg/L) (%) (+ SE) (em % SE) (+ SE) -

ABA 10 By 23£05 08 £01 43 £05 019 £ 003

30 0 3£04 0501 10x0 015100

50 5% W0x0 05+£01 1505 0I3+00

100 % 17202 05+0 10+£0 008 %00

Ancy- 10 100 B+04 08+£01 18+04 037 008

midol 30 833 25+05 200 30 +£02 018 £ 00

50 667 17403 1604 23+09 026+ 004

100 833 2606 18402 33+08 040 £ 008

TIBA 10 833 J U] 030 10+£0 015+ 0

30 83 8£04 1001 18+£04 0B+ 00

50 667 30407 14+£01 37 +05 026+ 006

100 833 20+ 0 131203 2804 02 %002

ccC 10 66.7 1504 14202 2020 027006
30 833 20+ 04 19404 33£05 0 +£006
50 100 27205 1103 25+£05 027+ 006

100 %0 27205 1601 30+£0 026+ 002
PP333 10 067 30£07 15201 33205 03200
30 33 0+0 06 £01 15+£05 02 + 006
50 100 14+£04 04+£01 1505 006
100 6.7 300 L +02 23204 029+ 006

aAddenda to the MS basal medium were 0.3 mg/L BA and 0.3
mg/L TAA, and the number of explants for each treatment ranged
from 25 to 30.

St ARAA A A7bs FEY o) x| FrhEb

Aze] At do el o AA|AH o2 245l 9
A FEErE wAEe A ke Adeick 71E 4
sl BHAolgled ol TIBAY CCCE A7t dld
g £93 Alde =go] A ¢om(Debergh et al,
1981 Hussey, 1986), 7} ol& Z A ujekA] CCC, ancymidol,
PP-333 g B-9 Xl AAT Ja|A)7]2 §73} @A
EA7 ¢ul= H(Kim et al, 1988) 2} x}o]7} ¢jch
o wiokA] AARAAA Al e ANE S
A7) Wl Ty A 9 AN Bejn 9
of AMNH FefolM JAAE Helstds AS FH3 o
Ao AL Al i 9EA "ok ot gA)
A e Qlsle] Aol Aol Aok 7|HE AF
AR 3 et w3k wAg 4 99dch

2L rlr

o

2

5=

==

i o
= g

WA o] Arolgt uM(Citrullus lanatus Thunb.) 2vjx), 3
WA F 4eiAe) fm Ag wicks) B A} wjsA] abe)
b 712 4ol & 4 wAA ket ANEFe F
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T sxo wal 7|3 YA zolrt APk BA He
Aol 03 mg/Le] AgxolA, 2P 1} kinetin 2] Ao A
5~100 mg/L 7} WA AM Az o] k3 st 2t A
A A3 A AR Az A ok 2 A
3} kinetind A% Aol A9 A7} ¢IslE BA 03~05
mg/L A7}Fo A AxFA o] FFsgon] IAA 03 mg/L
o} ERAE xS F4H AF A vl g Fotd) B
Holodek 7oA HAHE AxE FA o} 2 Yo} Ha
Aot r-Ee dolrl whdsld Az ARsigd. F=
9} oyt F=F FEdte ok £ An dAle Pz
ob7} wxo &AA ol AxIFAFIL AY nlksd oy
AL gAF o, s Fx9 oty I} v}
g5 A2 4 Ao Frasiglo w3 FE7} ¥
olA4E FR|9] Ao ksl ont ol w3EAS
ehdeh A A Aee A2xPAHS 2 AL Fxe)
A Z2AA Ak 717HE A3 4 9ok Ancymidol,
TIBA, CCC, PP333L Ha¥x7t AlzgAldd] 2}o]2 1}
el Al gotom] AAAl F ABA HelFrt Az A
Aol 714 dAA L2 2489t BE A AT A
Qo AN} o] EFalr
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