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dawdodin Tunsinundl Wisuieunsandelusmsdunseideisnisldnsietdussiuled fumsiurasiule
sanlgdmnududunieg donisasyiulavemiiedrmiiounsdsiuduudaiisnfa (Nepenthes ampullaria Black
Miracle) ndmadsadunm 2 wWeu linumsvudowdelunnnismanes dundfidssuuemsiienidefevsiots
wsauloth fdhminan 2.35 n$u S1uaueen 9.11 sendetudu s1uulu 7.55 lusetudiu Anueily 3.11
BURINT LaYATNGITNTLENan 4.19 iwuRiuns gentdunddssuusnafunsoiulaeenled luvaed du
néfldnausnanndige 5.93 510 dledsruusmsiiunasiulaoonles Wudy 5 ppm unnsansadatunsiesi
L%aﬁawﬁaﬁﬂLLiﬂé’ulaﬁwLLazms@maa‘%ulmaaﬂlﬁﬁmmL%mﬁuqaﬁ'ﬁu aghilsfinny snflvunadunin 0.5 wudiums
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Finasgn 91.67 wWoesidus Bnswseudundineussnugnlaenisiunismeeendurilauazanudud uaa Lifina
ADAINYIITIN TIUIULAZVUIN LU TIUIULAZIUINUI D é\’uﬂﬁwmﬂmmuauﬁimjmLLﬁaaﬂ%uﬁﬁwwﬁﬂaﬂmﬂﬁqﬂ
0.57 n3u Fundngeiian 2.81 lufiuns
Aandgy: rassulaoanles, Manziasaiede, viledvsioundda

Abstract

Media sterilization is an important procedure for medium preparation of micropropagation. In this
study, medium preparations by autoclaving and adding chlorine dioxide at different concentrations were
compared to study effect of sterilization procedure on growth and development of Nepenthes ampullaria
Black Miracle. After 2 months of culture, the results showed that all treatments were non-contaminated. The
plantlets cultured on autoclave sterilized medium had the higher fresh weight (2.35 g), shoot number (9.11
shoots/explant), leaf number (7.55 leave/explant) and shoot height (4.19 cm) than the plantlets cultured on
medium supplemented with 0.5 ppm chlorine dioxide. However, plantlets had the highest root numbers of
5.93 when cultured on medium supplemented with 0.5 ppm chlorine oxide significantly difference with the
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plantlets cultured on autoclaved sterilized medium and medium supplemented with higher concentration of
chlorine dioxide, but roots were shorter than 0.5 cm. The study of auxin on acclimatization of the in vitro
plantlets. After 1 month of acclimatization, the highest survival rate at 91.67% was obtained. The preparation
of plantlets by soaking with different types and concentrations of auxin did not affect to root length, leaf

number, leaf size, pitcher number and pitcher size. The plantlets of control treatment without auxin soaking

had the highest fresh weight at 0.57 ¢ and shoot height at 2.81 cm.
Keywords: Chlorine dioxide, plant tissue culture, pitcher plant

unin

nHoU19oun9as (Pitcher plant, monkey
cup) dntdudivAuuuas (camivorous plant) aaﬂuaqa
Nepenthes fiutiialugfinaeidens Jusenidedd
aglu19d Nepenthaceae wunnluussmanaide
Sulaililde Fenlus Unafiafdl waglvne dundedna-
ndfounsandufivluifewiidulides fuifer suvey
guuiagUly YaneiSeauvan dunanduyuluduuda
warngnieanituaie Bendi deu (tendril) weguan
Feadenin agis dauvaneneseenidunsyuendnme
(pitcher) éﬂqméwﬁam‘%aﬂdﬂ nilo awsandnoulesd
genugosaansuuafinnadlulunszuenld (Rugjdnn
uarAny, 2554) nlsdrmdeunsdsaunsasayiulale
fusfanmAudunsafianugauanysalal (Momin et
al., 2018) NBV1INIIBLNAIHANUNAINNAYVDIVUIN
JU9 anang wavdduveamide viliaisnuudanan 3
fdneamlunisiiulddulduseavladuedned
wenani YULHIMA9UI5IN N, ampullaria Uaz N.
gracilis fuduguiviniios wazdmdoussyimilen
Wudmilemdedinsiownsdessudseniula (Sissi,
2018) Dhamecha uagamy (2016) 5184137 ¥iduaN
N. khasiana \Judas@addmivdunsizioyniauily
7194 (gold nanoparticle) 91NULINDY aigmﬂmiumaq
annsnthluyszgndlddmsuiinmeinusinaansis
F1uAawinden 81M15 wagnITuNng Jagdunisfnen
AUNSAsRLLA Nsveteiuguasiugaansvasiy
wifetmslounsdeniffuiuisluysamalneddosann

n1svereRusndet1veunsdainlanaeds
U ASINEER N15RRTT waznnzEeuiiede
(Rathore et al., 1991; Nongurum et al., 2008; Devi et
al, 2013) Mswnziasuiiodeaunsaiusuudule
Usuasnnnlusseznaisusings wmalanisandely
omsiodutuneudidyiifinaseniudnialunis
wnzidsniedefiy nstehidedeneiiusiuloth
(autoclave) \uismsmasgwilidmiunissdeiie
w3snosAeunsiunuasduduite Seiedd

28

= '

gunsalfifisadoudraunauazdeddlnirlunsvinli
Uaene madenlunisvilieomisuasaide wu n1s
duarsaaeiulneenles (Chlorine dioxide: CLO,) 34
Huansipiidansizvfianuisasidadouuailide Wos
warh¥a duseansanludreanudunsa-anenine
Faust 3.0 f9 9.0 Feilifivesidudanudaonidogs ld
AT TUaNsBunSe anunsamaniteuuiiouldaud
Toanudadiudn Uszndanan Bnsandoulsigeen uas
Tszansammsiaundufivdulmifninisandedie
wifatlauseiulot (Cardoso and Silva, 2012) f51891u
nsihaaesulneenledlddmsunsimneidsaiedodis
Fu namnzidesdulsaguaszuululeiuoaned
(T wazaues, 2557) mimmgmnssgmiﬂamnau
Aaesulnoanlan LUUTU 25 Hadnsunedns Tue1mis
wazLﬁymLﬁaa%fwamuzﬂaam%@lumsmwL?ﬁymmsgm
Tululesueamasszuuuutuazifueinie (@uUss waz
Aalz, 2560) sanisldaasiulaeanlesiiienonsiide
Fuduity (Deein et al, 2013 way Duan et al, 2016)
wannd fins51891u fvudazadafinsneuauase
nassulnoanlununnm1eiy Tan1 wazamy (2561)
seeumsidrasiulneanlys Wudu 75 ppm Aknly
smnsansnannisUudeudelunsinsideaiede
ﬂé’wlﬂgnmamsijﬁqimimm%aaﬁuﬁﬂmﬁamalfua'%'
InAn ImaLWWL??EJﬂuqﬂ‘wmaﬁﬂial,ﬁaamﬁuv;umiwam
nsnzia e ovinlrladuluysuauin
LazsINGY AundritanysaiuszneusisgenuazsIng
s ztiefindnssentiandniosnananmiasn
Bo Tuanmsssuinsedinsoundaduisiingn
ldgrnuazdi Fednludestniisindieaisaiuny
nisasyivlnvesiivlundueendu (Auxin) 1u
Naphthalene acetic acid (NAA), Indole-3-butyric acid
(IBA) Wwag Indole-3-acetic acid (1AA) Fuduarsnguildl
WTEIRUNSYEEILINTEATAs N1SWUIITeNTAS
Tuweaudeon n1stAnsIn nsvenevwInvesHa Sudiuan
a9 nstdmaluladnisiizidsaiedeodaoiiy

2. WYMIANSaYAIMATUNT 6 (3): 27-33
Songklanakarin J. Pl. Sci,, 6 (3): 27-33



Choopeng et al. (2019)

AnennlunisiauisiunsveeiusuasUsulsaiug
iladuniiodrmvdeawnsdaeiuglui annisuidu
panNaNMssIHIR Jagtu diliifisneaunislidnassu
avonled lunsngidsaidoibontiodmiounsddly
anmiaanide Fafunuideiiliinwnavasnaeiula
panlydsonisasgiivlnvemiiodnindowndanug
wiefisuAaluanmiaenite naenaufnyinavesoond
udensoyuIaiundfildannismnsdsaiede e
Wuniadenvialunisanduyunisveiewusg
wifetrmiiounsdsieiinamziasaiebosely

789 aunIaluazisng
1. wavasnaasulaanludsansasysivlnvasdunal
wﬁa"z?"nwﬁaunaﬁdﬁuqﬁzUﬁﬂﬁmﬁzﬂuzm7wz/aam°z'?a
dundamdediniounsduiuguudaiisaa
MNgeUsEanm 1 lwuRlms (Us1ae1nsin) filsnnnis
INZIAAUNEIMIELATIEEAS Murashige and Skoog
medium (MS) Wuiian 3 ey fedundnnaiscuy
91M1TFUATIENEAT MS LAY Benzyladenine (BA)
Wudu 1 dadnsumedns s9uAU naphthalene acetic
acid (NAA) Wudy 0.5 fiadnsusiedns glasa 30 niusie
dns Audunsn-ang 5.62 waziu 6.6 nfunedng Auau
doaudainlivasnidelnenisiiunasiulaneonles
Wt 5 10 15 wag 20 ppm ussqasluganaiasinla
A 4x6 T Wisuifleufvemsdaasziiviliaon
Fodondotaussiuloth dgungfl 121 ssmneaidea
Anud 15 Yauddenisneindunan 15 wiit Huge
AUAK ineResTigmnfl 2542 ssreaifea uas 14
Hlustefu vdmadsadunat 2 e uiinuathnn
A9 IUIURUD F1UIUTIN AIUENITIN UL AW
n1evedlu Anuevedly ANugeiy Wisuifigy
fusgnieimaenide TNUNUNTNAGBILU LN ALY TR
Completely randomized design (CRD) U3y uLigu
ALANA1IVBIALaAEA283F Duncan’s multiple
range test (DMRT) w#azn15naaodii 3 %ﬂ"’] ag 10 999
4 ¢

2. navasaandusianIsiasgiulauazansisendinvas
Fundmdladhandaunsdeiuguvdadsuaaiildainnis
iwrzidpailaide
rdundndiedrmdeunsdaiuguuaaiisiaa
INNITIZIE T IE M TR IAS e R s LT e da e

raosulnoenlyd Wudu 5 ppm asdunailinuniu
o A v Y aa Y o H o
AnLdanAunanivunnlnatAe iy dntnUseunn 0.25-

29

0.35 N3y dhaunausdlaudulusanduaiingng o Ao
(1) urth WuynAIuR (2) asagans start B1 §n91du
1 69 10 (v/v) (3) NAA Wiutu 0.5 Tadn3usedng (4) IAA
(indole acetic acid) Wutu 0.2 fadnsusadng waz (5)
IBA (indole butyric acid) WWudu 0.1 fadniuseans 1
wa1 15 wiil dignlunesiialas aquiieganatadin
QLLaimﬂmiWuﬁ’uwLLuuasaanawﬂi’u na41nUgn
1 oy Yufinuatwidnan $1uaumie S1uausin A
817510 Fwulu anundelu anuealu Anugedu
FIUIURALVUIANDTD UaLTRTITOATIN 1TILNUNT
NARBILUY CRD WisuifisuAadslngds DMRT udaz
nsMAREN 5 §19 Ay 20 fu

NANITVINADY
1. wavasnaasulavanludsanisiasysiulnvasdunal
ndladramdounddeiuguvanisnaalusnindaenie

PMNN1IAnwINaveInassulnoanlynfanis
WwigAulavesiundamdedinliownsduiuguuaniis
e ndnadsadunan 2 Wou nud1 nsidsund
vuemIduATETE W Tedendeiiuswiuledlagy
néniioningn 2.35 n$u Sruaueen 9.11 seasetudau
$muaulu 7.55 luseTudiu anuenilu 3.11 wufians
LATANNGIUBITUZTIAR 4.19 Wwufiuns luuansneng
affedilfdiey (p<0.05) funseidesiaasiule
ponlega LWNTYU 5 ppm HaINAITNAaeslinunIg
Uuioudelunsnadssiunduuemsdunsiziisn
Fesevsotuswiulethuazniaifunaeiulaeanlednn
AULTLTY

dlefinnsansausn nuih msdesuuems
Fuaszidunasiulaeenlys [Wudu 5 ppm dunanil
FIuusNUINTIER 5.93 310 UANENIsaRReEadl
Yuddiny (p<0.05) funisendesevteduswiule
LLazmi@maa‘%ﬂmaﬂlqﬁﬁmmL%m%uqﬁu pg19lsA
au Fuiildannmsmzdenddnafivundundn
0.5 wumunas (Table 1, Figure 1)

2. navasaandusanisiasyiviauazdnsisendinveas
FundmdadhavdounsdeiuguvedsnAaiildainnis
inzidgaiods
nnsidiundmiiedundownsdaiuguudad
uAaildnnmamzdsuuemsivilivasadese
nsiiuraesulnoonlen Wudu 5 ppm (Figure 2A) 4n
15INUBNVABANARDIAILDBNTUTLAMY UAIBLUIA
Tutanugn Wuaan 1 few wudi dundrangaaiun

2. WYMIANSaYAIMATUNT 6 (3): 27-33
Songklanakarin J. Pl. Sci,, 6 (3): 27-33



Choopeng et al. (2019)
fuwinangeiga Ae 0.57 NU wand1aNsEdfeee

fodnfny (p<0.05) funisgulaududae NAA Fefud
ﬂfmﬁﬂamﬁaaqm fio 0.42 n3u (Table 2, Figure 2B) Au
nd19ngARIUAL Fugedign 2.81 leuRlums WANA1IYNS
addeensilfoddnyds (p<0.01) Funsguudlaudusie
NAA [BA wag IAA

ifefinnsandiuiugensim wuin Msguutlay
AUy 1AA 131UIUEBAZIEA AD 2.87 8OA LANKIANI

atfegaildedfey (p<0.05) AunsgulAuRUY start

B1 Fafuiidruiusentiosan Ao 1.53 von Fundnil
Frurusinuniian 13.30 10 eguuslaudusg NAA
uansnesaiAegsiitodfny (p<0.05) Auyanruauis
Sruaunnifesiian 6.55 510

n13uuslaudumeaeNTuYdaf199 Wudl A1
wigivlnvesdunanliianuunnananisadaluaiu
AMHE1IIIN TUly AnuekaraNn ey 91y
WAZUUIAYRINLD

Table 1 Growth and development of N. ampullaria Black Miracle were culture on medium autoclaved or

sterilized with different concentrations of ClO; after 2 months of culture

ClO; Fresh Shoot number Root number Leaf number  Leaf width Leaf length Shoot

(ppm) weight (shoots/ (roots/ (leave/ (cm) (cm) height

(9) explant) explant) explant) (cm)

Autoclaved 2.35° 9.112 3.00° 7552 0.65 3.112 4.19°

5 1.79% 8.722 5.93° 6.41% 0.59 3.44° 3.89°

10 1.75% 3.55¢ 1.45¢ 6.45% 0.56 2.06b 2.07°

15 1.40%° 4.89°° 3.03° 5.45° 0.67 3.222 2.71°

20 1.49° 5.92° 2.67° 7.49° 0.67 2.320 2.45°
F-test * * * * ns * *

CV. % 29.09 12.72 9.65 9.91 21.73 13.71 17.37

ns: non-significant difference
*: significant difference at p < 0.05

Means followed by the same letter within each column are not significantly different according to DMRT.

Autoclaved 5

Figure 1 Growth and development of N. ampullaria Black Miracle from culturing plantlet on culture

medium autoclaved or sterilized with different concentrations of ClO, (Bar 1 cm)

30
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1:10(v/v) start Bl

Control

0.5 mg/l NAA

0.2 mg/l I1AA

0.1 mg/L IBA

Figure 2 Growth and development of N. ampullaria Black Miracle from soaked with or without various

auxins and acclimatizing 1 month (Bar 1cm)

Table 2 Effect of auxins on growth and development of N. ampullaria Black Miracle after 1 month of

acclimatization

Fresh Root Leaf Leaf Shoot Pitcher Pitcher
Shoot number Root number Leaf number
Treatments weight length width  length height number size
(shoots/explant)  (roots/explant) (leave/explant) .
(g) (cm) (cm) (cm) (cm) (pitcher) (cm)
control 0.57% 237 6.55° 1.88 16.80 1.26 3.34 2.81° 1.82 0.52
Start B1 0.47%° 1.53° 9.62% 1.50 14.72 1.25 3.26 221 1.96 0.63
NAA 0.42° 2.13%° 13.30° 1.67 15.32 1.14 3.26 1.44° 1.80 0.78
IBA 0.48%° 2.39%° 8.61* 1.78 16.47 1.01 2.87 1.73> 1.63 0.68
IAA 0.48" 287° 8.60" 1.63 17.32 1.05 2.85 1.20 1.67 0.52
F-test * * * ns ns ns ns ** ns ns
CV. (%) 13.18 28.92 27.96 16.59 9.28 16.55 12.29 16.33 13.92 16.28

ns: non-significant difference
*: significant difference at p < 0.05

**: significant difference at p < 0.01

Means followed by the same letter within each column are not significantly different according to DMRT.

Table 3 Effect of auxins on survival rate of

N. ampullaria Black Miracle

Treatment Survival rate (%)
Control 91.67°
Start B1 86.67°
NAA 76.67°
IBA 76.67°
IAA 76.67°
F-test *
C.V.(%) 3.53

*: significant difference at p < 0.05
Means followed by the same letter within each column are

not significantly different according to DMRT.
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