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Abstract
Khompat, K., Tokhao, W., and Jantasilp, A.
Factors affecting in vitro seed germination and shoot multiplication of

a pitcher plant (Nepenthes mirabilis (Lour.) Druce)
Songklanakarin J. Sci. Technol., 2007, 29(2) : 253-260

Mature seeds of a pitcher plant (Nepenthes mirabilis (Lour.) Druce) were cultured in liquid and solid
MS medium (Murashige and Skoog, 1962) supplemented with BA (6-benzyladenine) at 1, 3 or 5 mg/l or with
coconut water (20% v/v). The cultures were incubated under light and dark conditions. Seeds germinated
only under light incubation and BA supplemented to both types of media, and solid medium with 3 mg/l BA
resulted the highest seed germination (26%) with good development of seedlings. On the contrary, the
addition of coconut water to the basal medium produced poor seed germination and seedling growth. More-
over, all cultures in liquid medium terminated their growth after 6 weeks of culture. Young seedlings were
subsequently transferred to fresh media of the same treatments after 15 weeks of seed culture. Multiple
shoots were proliferated in all levels of BA after 6 weeks of transferring and more shoots were produced as
BA level was increased. However, at high BA level of 5 mg/l, rosetting of shoots occurred while lowering BA
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level to 3 mg/l, fewer shoots were produced but they were vigorous, larger shoots with complete leaves. Root
development finally occurred in all BA treatments except the addition of coconut water.

To evaluate the potential of shoot multiplication in different strengths of MS macromutrient, two
types of explants, viz. shoot explants and stem explants (both approx. 1.5 cm long) from in vitro seedlings,
were cultured on full-strength MS macronutrient medium, 1/2 MS, 1/4 MS and 1/8 MS medium. Following
16 weeks of culture, shoot production (number/ explant) increased in both explant types as the macro-
nutrient strength decreased. However, when lowering to 1/8 MS, the fewest shoots were produced and ex-
hibited nutrient deficiency of leaf chlorosis. The optimum strength of MS macronutrient for the maximum
production of normal shoots with complete leaves was 1/2 MS medium while 1/4 MS medium produced the
highest shoot number from stem explants but shoots were small with abnormal narrow leaf blade. In vitro
pitcher development occurred spontaneously in all levels of MS macronutrient .

Key words : Nepenthes mirabilis (Lour.) Druce, seed germination, shoot multiplication,
in vitro
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Figure 1. Mature seeds of Nepenthes mirabilis (Lour.) Druce prior to surface sterilization.

(bar =1 mm)

Figure 2. Light green embryo with expanding cotyledons germinated on MS solid medium
supplemented with 3 mg/l BA under light condition, 6 weeks of culture. (bar = 0.5

mm)

Figure 3. Proliferated multiple shoots with complete leaves from a young seedling cultured
on MS solid medium supplemented with 3 mg/l BA under light condition, 6 weeks
after transferring (totally 21 weeks after sowing). (bar = 0.5 cm)

Figure 4. Vigorous multiple shoots with complete leaves proliferated on a stem explant
cultured on half-strength MS macronutrient medium with 2 mg/l BA supplement

for 16 weeks. (bar = 1.0 cm)

[Color figure can be viewed in the electronic version]

v . g
WYY 20% wu 20 N udrdedgthnduilasaiie
3 A5 MEINNTUINZIHEATUINIUTILATDITINGD
,A3 MS 1dn BA (6-benzyladenine) anadadu 0, 1,

v
3 uaz 5 wn/ans  viseldmthwewdn 20% pH 5.8
I a k% 1 ' I~
aImIuiadAnnaiy 0.7%  udazvinevsl wda
dszanas 60 WaaANauINe 4 eaud  e1nsudal 8
VIAFeYANIINAARY eI 4 W faens
Y = )

NAARY LUEAIEANNIY 100 59U/AN7N AT
X & A X A Aq v
wnztagautady 2 wwy de asdlundauaznlvin
Yszanae 2,000-2,500 dnck (Lux) e 16 $alug/
Ju Ngamgil 25+2°C  wdwmamnzwda 15 “Uaw

v o e A < iy < A
anvusnudaneen waan hisenuaziudameni
PS - g Ay o v I
s loulaswiu hmadm wisunsdeausauauu
' a dqu < v 4 =
onslval asidsldnzindanina: 1 au e
msasaAvlavesfunsiedIndounidandsninien

MINUNUINYBADINTY IUAY
Hy 9w v a X N
namsnaunliedndeunsdwevunly amau
niimeeIiiia JadEnyINaveINITAnSINaEINe IS

v 1

U v
nandaMItIgyAvlALazMIANTIUIUBIANNTY U

o Y

RIZHT Tﬂﬂaﬂﬂ‘%mmﬁmmmswﬁﬂ (macronutrient) A3
MS wide 1/2, 1/4 waz 1/8 wh (5on 1/2 MS, 1/4



2. 3VAIUASUNS NN,
~

U3 29 atfuit 2 e, - uLe. 2550

M399NVBILUAALLAZ MU UIUYBAVBIHNBVNINIBLLAIAS
257

MS uaz 1/8 MS)
slgﬂmﬁmaaﬂ%mmnﬁqLtaztau BA 2 un./ans  Fu

Wisuioudy @3 MS Un@ w0

' A A o ~ a X,
JUNY (explant) NNINAABIN 2 LU ABFU U
L, o v o v A& X DAY
goauarsu wdau  lasthaunwzidesindasnn
wazlueen  udrdauvinsuiuru 'auﬂammw%u il
MAu udaz LL‘U‘IJEJTJ’LI‘J e L5 . e
pWIIRAz 13U uay mnmstasamileudy am
mazdauvulin 1 Tagnaununsnaaeuuy u
Nuuiiﬁ (Completely Randomized Design, CRD)
& A dqud

uenii 2 Minaaes  AeMIMAaeIN1YBU veaALAY
mnaaeanl¥yu uddu udazmmanesdl 4 yams

Vv
NAABY NUIU 3
HanN1INAa0

HaVBINISLAN BA WAz NNZNIIABNTIBNVDILUAA
1BVNINNBUNIAT
1 &/ <& 1 g’ =
nmswensiyemdanunimsduitleunnnga
60% udtipINNANNTNTUYRInaTNH LT 30% ¥
imstuitlentiosas (wmdedszanar 10%)  uawmdals
= A w4 & o
30N awmdasvAmIzaanseannstuileusiuiu
fipy  aghalsfimunuiudanimzidusvsivaiuas
< v A qu . Y VY A
2150349 1snsenlaielsin iy udduseun
o P o ¥ ey Ay
senluemsatazaely “Yasin 6 dauinudddiideya
Mmnzidaluevsiviad
< A < i 9 -
WAANLINZ DU IMSUY BRIz L a5usenly

awin 5-6  Tasseniudugeuvgaesnainigeris

WM TUNnas wazaue
< ' < A A ' P '
wae  uwdannzlunialisenuaziiuaaung
ael)  msnzlu mwlve wdiedy BA lusims

mlvidasenlannanududu (Table 1) Tagwidan

< a a =~ ~
ZUUOIMUWIAAN BA 3 un./aas dimsseninnil a
(26%) yazivnzluemsliify BA "lu:unmaﬂmﬂ
Fu warmsimnhuznhnliudaentlesinn (2%)
atdlsfion BA shldiwdamemnnnitenmsiliib
BA waziidsiiuzni (Table 1)

a a v v v v v a
MIsLAYlavaIaunaImIleYINIBUNIAIlUBIHIS
LAy BA wazuznin

@ a ¢ & ¥
naannme 6 “damviuueimsudanazliin g
< & a a A
wandenlagdnuile (embryo) L93¥qABBNINLED
v < Y A A ' X ' ' A
vuda aul"wegdeu luldsaurnieesn  ulauin
a I aAdA o . ¥ 1 Q' = a 1
winndunnii“m (Figure 2) ausauiauiiluaialusig
Ui 8-10 mswsandvlaluszezdemnaeudnahda
Aesdneaudeuasemslyal asidn (BA 1, 3 uaz 5
v ] 1]
un./Ansvisethuzndn 20%) ludmvin 15 welwid
IMININe miumsiasaavlavesduseuasileeiu
& A (. < A o
msdutlouves 1snddeveeninnnuaanmey waan

4
fedee 6 “Uant (21 “Uanindaumziuda) dudins

a a = lil a IS a
winanlaaluemsiidy BA  uaziimsiingensiu
(multiple shoots) NATUMNYSe BA fanu
Taglamzinan BA 5 un./ans veaulvigeainnga 20

|| A v ' P
ven udiluseanilunszanuuuavanuden  udun

g a a = Y = o
W@EUUMSIAN BA 3 un./aas deudiiesiisiunu

4 1 1 T 4 1 .
gaateundn uailuvinalve sysalndn (Figure 3)

Table 1. Effects of BA and coconut water (CW) added to MS
solid medium on seed germination (%) and seed death
(%) of Nepenthes mirabilis (Lour.) Druce seeds cultured
under light condition for 15 weeks.

Medium supplements

% Seed germination

% Seed death

0 mg/l BA
1 mg/l BA
3 mg/l BA
5 mg/l BA
20 % CW

0.0 10.0
14.3 43.8
26.3 26.8
10.3 52.5

2.0 12.8
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Table 2. Effect of MS macronutrient strengths on shoot proliferation
(mean * SD.) of shoot explants and stem explants cultured
under light condition for 16 weeks.

Macronutrient strength of

Shoot number/explant (mean + SD.)

MS medium Shoot explant* Stem explant"
Full strength 4.3+0.4" 4.0£1.2°
12 5.0+0.8" 5.8+0.5"
1/4 3.840.5" 7.5%1.6"
1/8 2.4+0.7° 4.240.5
k k

Significant level

*statistically significant at p < 0.05 determined by ANOVA with 3 replications
X mean values followed by the same letter in the same column are not
significantly different according to LSD at p 0.05
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