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ABSTRACT

The micropropagation of hybrid waterlily, Nymphaea ‘Chalong Kwan’ was conducted at
the Faculty of Agricultural Technology, Rajamangala University of Technology Thanyaburi during
2010-2012. The objective of this research was to determine the types of explant, appropriate
methods for surface sterilization and factors affecting plant growth in micropropagation of
Nymphaea ‘Chalong Kwan’in vitro as well as determining potting materials for transplanting.

Bulbils, young shoots and young leaves were surface sterilized. The result showed the
highest sterilization and survival of 85.0 and 68.3 percent, respectively when sterilizing bulbils in
10% sodium hypochlorite for 20 minutes following by 0.1% mercuric chloride for another 10
minutes. The effects of plant growth regulators were studied and the result showed that the bulbils
cultured on MS medium supplemented with 10 uM BAP gave the maximum number of shoots per
bulbil (8 shoots) and medium with 5 pM BAP and 10 uM IAA gave the highest number of leaves
per bulbil (25.7 leaves). For shoot induction, the young shoots cultured on medium with 5 uM BAP
gave the maximum number of shoots of 4.1 shoots per plantlet and medium with 10 pM BAP gave
the highest number of leaves of 12.7 leaves per plantlet. It was found that root induction from
bulbil-attached shoots cultured on MS medium with 10 uM NAA gave the highest number of roots
of 15.2 roots per shoot. The MS medium supplemented with BAP+IAA, zeatintNAA and kinetin
showed no effect on in vitro flowering after 6 weeks culture.

The result showed the survival of plantlets was 86.9 percent after transplanting in natural
condition and gave the average number of new bulbils of 1.3 bulbils per plantlet. The plantlets
planted with the lotus growing mud (cow manure) in proportion of 7:1 gave the average numbers of
leaf and flower more than planting with lotus growing mud.

Keywords: hybrid waterlily, Nymphaea ‘Chalong Kwan’, plant tissue culture, shoot induction,

plant growth regulators
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AgNO, Silver nitrate

BAP N6 — Benzylaminopurine
CaCl,0, Calcium hypochloride

2,4-D 2, 4 — Dichlorophenoxyacetic acid
H,0, Hydrogen peroxide

HCl Hydrochloric acid

HgCl, Mercuric chloride

IAA Indole - 3 — acetic acid
Kinetin N6 — Furfurylaminopurine

uM Micromolar

MS Murashige and Skoog medium
N Normal

NAA 1 - Naphthaleneacetic acid
NaOCl Sodium hyperchloride

NaOH Sodium hydroxide

TDZ Thidiazuron
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Dancan’s New Multiple Range Test (DMRT)
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Dancan’s New Multiple Range Test (DMRT)
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Macronutrients
NH,NO, 1,650.00
KNO, 1,900.00
CaCl, 2H,0 440.00
MgSO,.7H,0 370.00
KH,PO, 170.00
Micronutrients
KI 0.83
H,BO, 6.20
MnSO,H,0 22.30
ZnS0O,.7H,0 8.60
Na,Mo0O,.2H,0 0.25
CuSO,.5H,0 0.025
CoCl,.6H,0 0.025
Fe-EDTA Solution
FeSO,.7H,0O 27.80
Na,-EDTA 37.20
Organic compounds
Glycine 2.00
Nicotinic acid 0.50
Pyridoxine-HCI 0.50
Thiamine-HCI 0.10
Myo-inositol 100.00
Others
Sugar 30,000
Agar 8,000
pH 5.7-5.8

76



A5 1INUINT 2

77

a L4 J 3 4 dil aa Qy 1 v 1
muazanuulslsunlesisudmslasayouazmsentinyuduiges
Y
1Az I80011I9 4 druveetiinassving Ae3snsvenaiude 4 35 Uue 1T

MS iunan 2 dle

Mean Square

SOV df Hdoy Wa8oaLll 4 9
matlaoaide  maseadia  matasaide  mizeadia
Treatment 3.00 97.22 ns 919.44* 1155.56%* 141.67 ns
Error 8.00 141.67 133.33 175.00 83.33
Total 11.00

ns = IUANANNWADA

[

* = ANANNNADANTLAUANUFONU 95%

M519NUINT 3

1 A J <3 J dy A Qy 1 1
ﬂ’liﬂﬂﬁ'ﬁ]'ﬂﬂ“ﬂaﬂLﬂ@ﬁL%uﬁﬂWiﬂa@ﬂ!%ﬁ]Llagﬂ’liﬁi’]ﬂ“]f?@]ﬂl'ﬁ]\i“]fuﬁﬁuﬂﬂﬂﬂﬂu

o @ Yy aa 1 g an 1< @ 4
VBIUINABDIVITY Q’JEJ’J‘ﬁﬂﬁ‘V\I’E]ﬂG]ﬂL“]fE] 295013 ‘]Ju@iﬂﬁ’ajﬁi MS L“]J‘LlL’JTm 2 E‘TﬂﬂTH

ﬂ?iﬂﬁ@ﬂl"]ﬁ;@ ﬂ'lii@ﬂ%%@]

Frmii B 2 Fmsii 35msdi 2
Mean 53.33 40 53.33 40
Variance 133.33 400 133.33 400
Observations 3 3 3 3
df 4 4
t Stat 1.0 ns 1.0 ns
P(T<=t) one-tail 0.19 0.19
t Critical one-tail 2.13 2.13

ns = IUANANNWADA



78

d’ a J J 3 4 dy t:y 1 J
MINWUINT 4 115 ns1eHaNNLlsUsrudesisuanisaeasevessudiuluesuves
4

@ [ 9y aa T A an 1< o 4
UINADIVIY AT NeNU YD 4 5 UUBINITYAT MS Wuai 2 dlav

Mean Square

SOV df

Treatment 3.00 900.00%**
Error 8.00 100.00
Total 11.00

v
o A

#* = IANANNNADANTLAVANVIFONY 99%

4 a 4 o v [
m‘snwuanﬁs ﬂ'li')l;ﬂi?gﬂﬂ')'lllllﬂﬁﬂiﬂuinu’guﬂ@ﬂlla31Uﬂl@ﬁﬂ'§ﬂﬁﬁ]ﬁﬂ]3iyﬂ’lﬂﬂ15
Y 4

a 1 o { a Yy 9
L‘W’lglaﬂQWUﬁQUWUﬂ@ﬂUu@TW'ﬁq@i MS ﬁl,@lll BA autuyUu 0 5 uag 10

TulasTuas saudu IAA anududu 0 5 uaz 10 Tulasluars dunar 6 daw

Mean Square

SOV df
IUIUYDA uauly
Treatment 8.00 10.58* 129.67**
Error 18.00 3.74 4.85
Total 26.00

i
o A

* = IANA NN NADANTLAUA VTN U 95%

% = ANANNNADANTLAVANUFO U 99%

v E4
a 4 o o v
VﬂﬁNN‘H’Jﬂﬁ 6 msamswwmmLgﬂiﬂsaummuﬂaﬂuaﬂummmnaawaty INNITINIZIAL
9 v
FUAIUYDALAZYDALUIND VUDINITFAT MS Man BA mmmﬁ’wﬁ'u 05uaz 10

TuTas Tuans Saudu 1AA At 0 uaz 5 Tulas Tuas wunar 6 duenv

Mean Square

SOV df 8oADDY 89ALUIND
UIUYOA uauly UIUYOA ORITRITAT
Treatment 5.00 3.89 ns 20.09 ns 8.09 ns 15.12%*
Error 12.00 1.80 10.35 6.61 1.44
Total 17.00

ns = INUANANNWADA
= (IANANNNADANTLAUANUFDNU 99%



79

4 a -4 o o g
MINWUINN 7 ﬂ1i';l!,ﬂ5”I$1riﬂ?]”lllLlﬂi‘ﬂ5’J‘L!iﬂLl’JLlLlazﬂ’J”IlJEJ”I’Ji"IﬂﬂJE’NiJ’Jﬂﬁ@Q"’IJ’JiUU AINNIT

v
~ v |

Y Y Y v
MReIFUAIUANNN G0 azFUAINIDA VUDINITYAT MS AN NAA

ANty 05 uaz 10 lulasTuars Hunar 8 §an

Mean Square

SOV df goafi 00y Fuduoon
NUIUIN ANVENTIN ITUIUIIN AVBIIIN
Treatment 2.00 27.72 ns 1.37 ns 1.72 ns 0.06 ns
Error 6.00 12.64 10.11 1.84 0.15
Total 8.00

ns = IUANANNWADA

[

4 a 4 o v o @
ﬂ1§NN‘I—!'3ﬂﬁ 8  msaaneanuudsdsiudiuauees lutazsin minms¥niinenvestinaosv iy

g

VUPWTFAT MS AN BA anmaiudu 00.1 0.2 uaz 0.5 TulnsTuais sauny

1AA anududu 0.1 TulasTuars duna 6 dlant

Mean Square

SOV df
NUIUBDA uauly UIUTIN
Treatment 4.00 3.10 ns 8.10** 9.73*
Error 10.00 1.20 1.33 2.47
Total 14.00
ns = MLANANNADA
. 4

PANWFONU 95%

[

VAN 99%

* = UANANNNTDANT

ee

aa

#* = IANANNINTDANT

ee



80

. a 4 o ¥ o o [
MEWINT 9 madnnzianulsismsaueen 1o nazsn minmsimimenvestiinasy iy
{ a g o
VUBIMITGAT MS NAN zeatin ANUFUAY 0 0.5 1 uaz 2 TuTasTuans souiy NAA

Aty 00.25 Tulasluans funar 6 §an

Mean Square

SOV df
NUIUBDA uauly UIUTIN
Treatment 6.00 17.41%* 181.38%* 17.27%*
Error 14.00 0.81 12.76 2.95
Total 20.00

[

= (1ANANNNTDANTLAUANUAFONY 99%

. a 4 o v o Y g
m‘snwuaﬂﬁ 10 MsaasizraNulsdsiudmauesen lu uagsin VINNITFNUIADNUINADIVITY

A a 3 4 y 9 s &
‘]J‘N’O'IWTJQ'G]? MS NAY kinetin ANUUNYH 0 0.5 1 1ae 2 hliJIﬂﬁIiJaﬁ L“]J‘Ll!,’m1 6

ot
Mean Square
SOV df < [ R
VTUIUYDA ﬂTL!’JL!GhJ TUIUIN
Treatment 3.00 2.22% 17.89* 17.64*
Error 8.00 0.50 2.67 2.75
Total 11.00

(%

* = (IANANNNADANTLAUANUFONU 95%



81

[

M5 1eWUINA 11 MsnadounundssuIuaenuaz luvesdutinass iglgnluanmsssuana

ol Taulgn 2 wila iunan 8 Fland

UIUABN suuly

Jagilgn 1 Jagilgn 2 Jagign 1 Jailgn 2
Mean 7.67 5.44 19.58 19.05
Variance 2.77 2.8 2.02 0.07
Observations 3 3 3 3
df 4 4
t Stat 1.71 * 0.56 ns
P(T<=t) one-tail 0.08 0.30
t Critical one-tail 2.13 2.13

ns = IUANANNWADA

[

* = ANANNNADANTZAUANUYONU 95%

]
[

M51IEUINT 12 MsnadouauRdgvIanen ANunazaue luvesduimassuinilgn

a A @ a o @
Tuanmsssumnaieldiaggn 2 vila Wunar 8 dlasd

VUIAADN aunIely A1u812 11

Jagilgn 1 Jaqilgn2  dagilgn 1 Jaqilgn2  Yaeilga1  Jagilgn 2

Mean 7.62 7.37 10.81 10.43 13.70 11.49
Variance 0.15 0.01 1.01 1.23 2.15 0.78
Observations 3 3 3 3 3 3
df 4 4 4
t Stat 1.08 ns 0.43 ns 2.24 ns
P(T<=t) one-tail 0.17 0.34 0.04
t Critical one-tail 2.13 2.13 2.13

ns = IUANANNWADA



MANHIN U

d'd a d v
NAITHNANWHNWINELIWNI



Agricultural Sci. J. 43(2)(Suppl.): 249-252 (2012) 7. 3N, N 43(2) (RuAH): 249-252 (2555)

NAURY BA WAz IAA slansiinganuadiiteaasrdnludaninilaaniia

Effects of BA and IAA on in vitro Shoot Induction of Nymphaea sp. ‘King of Siam’

¢ o 1 a, a  a o 1
tenaunad daslusd’ uaz tlazah LRTTYIBNUL

Noimai, Y.1 and Charoenwattana, P.1

Abstract

The effects of plant growth regulators, N6-Benzylaminopurine (BA) and 3-indole acetic acid
(IAA) on in vitro shoot induction of Nymphaea sp ‘King of Siam’ were studied. The bulbils were cultured on MS
(Murashige and Skoog, 1962) medium supplemented with 0, 5 and 10 uM BA in combination with 0, 5 and 10
MM IAA and topped with sterile distilled water for 6 weeks. The result showed that the bulbils which were
cultured on MS medium with 10 uM BA gave the maximum shoots of 8 shoots per bulbil and MS medium with 5
MM BA and 10 pM IAA gave the highest leaf number of 25.7 leaves per bulbil. Root induction was conducted
by culturing shoots on MS medium supplemented with 0, 5 and 10 uM Naphthalene acetic acid (NAA) and
topped with sterile distilled water for 8 weeks. It was found that the shoots which were cultured on MS medium
with 10 uM NAA gave the highest root number of 15.2 roots per shoots. Then the plantlets were transplanted
into pots for 4 weeks. The result indicated that the survival percentage of the plantlets was 86.9 and gave the
average number of bulbil formation with 1.3 bulbils per shoot. The healthy plantlets were transplanted into lotus
tub with lotus growing mud or lotus growing mud and cow manure (7:1) for 8 weeks in a natural environment.
The results showed that the plantlets which were transplanted with the lotus growing mud and cow manure
(7:1) gave a higher number of leave and flowers than with lotus growing mud.

Keywords: Nymphaea sp., in vitro, shoot induction, plant growth regulators
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Wiiluniassghazes s indanuanunenlunisutsiuuazifindanutanianisnanaeaiall (g wazans,
2551) lun19a5 19y aANANER LLmmeﬁqmmﬁmiﬁLﬂuﬁmmeﬂﬁwmmﬁ 5ia 4
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anesdnilianmemzidsaiede Tnefine fudeueenigniunssnaieayunadiuna 4 §lnof fusew
zﬁugimmumLL@qﬂ@Jﬂqum\aL@mm‘umm@um@uﬂﬂmq 20 wuswes Ugnanuauensay 1 fulnalidanilgn Ae
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Table 1 Effects of BA and IAA on number of shoot and leave after 6 weeks in culture

Plant growth Regulators (uM) Number of shoot Number of leave
BA IAA
0 0 3.7 7.0
5 3.0 6.0
10 2.3 4.7
5 0 7.3 12.0
5 4.0 17.7
10 4.3 25.7
10 0 8.0 15.3
5 3.0 13.0

10 4.3 10.7
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Control BA 5 uM BA5 UM + IAA 5 UM BA 5 uM + IAA 10 pM BA 10 uM

Figure 1 Effects of BA and IAA in MS medium on shoot Induction of Nymphaea sp. ‘King of Siam’
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Table 2 Effects of planting materials on growth of Nymphaea sp ‘King of Siam’

Number of Leaf width Leaf length Number of Flower diameter
Planting materials
leaves (cm.) (cm.) flowers (cm.)
1. mud:cow manure 19.6 10.8 13.7 7.7a 7.6
2. mud 19.1 10.4 135, 5.4b 7.4
T-test ns ns ns * ns
CV% 22.45 12.54 11.27 35.35 6.05
ns = non-significant at (P <0.05) * = significant at (P <0.05)
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