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ABSTRACT

The conservation of Bat Flowers (Tacca chantrieri Andre) germplasm was carried out to
determine appropriate methods for in vitro conservation. The research was performed through
minimal growth and shoot tip cryopreservation, using Encapsulation —Vitrification technique.

The 3 months-old plantlets from the seeds culture in vitro were used in the minimal growth
method. The plantlets were cultured on 9 media with 3 different MS strengths (MS, Y2 MS, ¥4 MS),
and three different sucrose concentrations (30, 60 and 90 g/l). Subsequently, the plantlets were
transferred to a culture room, and maintained at the temperature between 25-27°C, with light
intensity of 2,000 luxs for 16 hour photoperiods. The experiment was a completely randomized
design (CRD) divided into 9 media, each media is 10 replications and recorded the results in terms
of plants height and number of leaves for over 9 months. It was found that the best conservation of
the bat flower germplasm through the minimal growth of plantlets was achieved through the use of
%2 MS medium containing 90 g/l sucrose. The plantlets cultured on this medium had the lowest
height and number of leaves of 2.22 cm. and 3.9 leaves, respectively.

The cryopreservation of shoot tips was established by using Encapsulation — Vitrification
technique. The experiment was a completely randomized design (CRD) divided into 5 treatments,
each treatment is 3 replications. The rate of the viability of shoot tips were recorded. The pre-culture
step was performed on MS medium supplemented with 0.3 M sucrose followed by incubation in
infusion solution (PVS2) for 20 minutes. The results showed the survival of shoot tips was 33.3
percent. The pre-treatment shoot tips were then stored in liquid nitrogen for 24 hours. It was found

that the growth of shoot tips could not be recovered after one month cultured on MS medium.
Keywords: in vitro conservation, Tacca chantrieri Andre, minimal growth, cryopreservation,

encapsulation - vitrification
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NUINAHINUTNITUAIYIT  cryopreservation ﬂ@Luﬂlﬂ@miiyﬁ’)uﬂﬂﬂluﬂﬁnﬂ ]‘luﬂawwuxjuaz

o

Uaoahsa Taw Aina vazame (2548) ldnaaounvsnrlarseeasitldsussluluTasmumad

a

I o {
Ta87%5 encapsulation - vitrification 198113 preculture 11181 2 T4 NQUHQN 25 DeA AT

U

g o o . 1 . . I Y
nnuuilaregeaui encapsulation gy osmoprotective solution Funa 60 w1 1

1 I~ o 1 [ o
Sreuualu Pvs2 duna 60 wii 3eh ldualu lulasmumar vasmihdarsseauiazais
3 <3 o dy v o Y . . ' a I 9y
Wwds uazii lifesuue1msFniidu  (regeneration medium) wua@mIsORI i iludu
ay v - Pt . K A
aund 1A 26.6 + 8.2 lodisua Tuaaeh Panis ef al. (2005) T18UVUIATIUVOUHOIBDAIU
1 o Aa o < o 4 [
gOARDBATITOATIANAINITINUSNHIVDINA18WUT Williams (AAA  group) WU YUIA
A A Y o aa a s 2 4 A ] 1 dy Y o ana
1 Hadmas Inonsiseadingange 65.8 tlesidud vuanlugninilionssenrIinanas
o 1 < 1 3 (] 4 { 1 4 % a
ANy dauvaannl iz duiiesnnd@enennuden1eiioInmsaa qans
1 S o < a
(2541) 518UNMINUTIBINAY Abaca Tuan1mbenudalag 33 encapsulation - vitrification
' ¥ s A A 3 {
wunanuuTuveuimaglasa 0.3 Twars imvasldluems » Ms Wuanududuin
o A = a S 4 =1 =
magan U3 preculture 119991NNDAIINTINABIATIGA 78 1oTIFUA HazlinNUgUnaY
Aa 4 @ o . <
VY0809 0.5 lyuAas e1TeuMeunun13Mi encapsulated meristems 14 PVS2 1iuiaan
A o ] I < A o 1 Aax 3 o o
20 - 30 w1 nowih ldusluluTasmuwmaniunal 1 ¥11ue 130 1 U WUIITMINVTIBING
Aan ] ' 1 o Y Ay ¥ 3 o Y an .. . an
2 3% Wiwa liuanareiuTaeduseui 1da1nnsnuSABINGIT vitrification 11a23% encapsulated -

Y o a @ @ a J 3 4 o w
vitrification flaﬂ‘Hﬂ!gﬂ'l\?ﬁﬂlg'lu'Jﬂﬂ'llﬁﬁﬂuﬂu fl'f]@li’lﬁ@ﬂ%')@] 90 1Lag 91 !“]J'E]ilﬂﬂ.lﬁ ATNAIAY
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(Y} v d a
2.7 mi!ﬁ‘u5ﬂH]WMgﬁ‘UIﬂUmﬂuﬂmﬁﬂ!ﬁﬂu (encapsulation or artificial seeds)
A 3~ 3 a A 0w 2 o X o oa A

matawaaMeuuanmuaendMSUMIINUTINEUFDWUFTNY (NONAUNUTSUUNIT
S o 9 1 { o a o o ¥
musnu lugaimrasaunnuunMinmaanuAulInawugnssy 11nnIdoaoeniu

3 o 44 2 X o v = v Y YR A ° a <
szeznamanusnemuau ¥ ldgadennuasinuiug 1 1limsdueunatdawan
= 9 9 A = A 1 A a da! Y < = < 3 A a
Wemdnanldmenandesdymaieg erwneiuld (@ues, 2541) waaiouilumwaaninaain
o a g A Y AA o IS ° Y A A A Y} < A
My Teanduus Tenualreasnianyuziduiu Mvinelounlaonuuaa e
[ [ =] a { [] Qy 1 ]
YosnuduasioldunduniTofognielu Tassudiuiisszgnierualedislalasioa
(hydrogel) 1Y THAeUDAUA (sodium alginate) TnunaiFeuoadiua (potassium alginate)
4 4 a

THAgUINNLAN (sodium  pectate) A13LTVLUUY (carrageenan) AITUONTINTaLsag lad
(carboxymethyl cellulose) LA 19A1AY (Redenbaugh ef al., 1984 11ag Rai ef al., 2008) W updeu
2 1 A 1 o 3 o I = = o
FUTIUVOINY NOUITINITINUSNYT (Redenbaugh er al, 1987) wwaaouidse Toxilluns

o d A

Y 4 Y Aa
YrORUFNB11010 Wy Inagaiug Negnuauri1e1n Nsdyulng uagWuasygng

Q u 9 Q

Y o A

(¥ a 9 { s !
(Mandal et al., 2000) Nwf latiwugnssumiewdan 14 lumsuannlaowiugiiaTaeg luiing

E)

o

A X Yy o 2 A A A g 7 2
ﬂulﬂ@uﬂ]@ﬂcﬁﬂiiﬂ Llagi%@uiﬂy u‘gﬂi‘mW%%ﬂa’am%E}WﬂUﬁﬂzﬁmmziwzﬂn PYUTIU

a

v
A A

o a < 1 1 ] 1 [
Armihwaamaadmey 1aun microbulb microtuber 1149 ¥1UD AIUVDIAIBDANI DAV UADSA
4 Aa a a 3
waz s Inaesy Aslivuia 3-5 Haawas (Standardi and Piccioni, 1998) MSHAANAANENIIN
o a S . o I
Yanesgeaniemtelseaunadusaluivriaiesiia Saiprasad and Polisetty (2003) 1@vinsinw
o 4 9 9 . . 9 A v A S o ~
SnunT1s Taneiuveanalelsl Dendrobium Sonia A18N1TIAADUAITDAIUALAZINVTAYIN
a = [ S o 9 = o =1 S 3 4 T W
gl 4 ossnialTed WuNAWITANUTIET Iauuda 90 Tu TaelinleSiduaanusonminy
3 o I [ o =1 9 S 3 4 .
56 wazlumsnusnpuiluszezina 60 4 §anaiinnugenla 100 1o5iGuA Singh et al. (2006)
a <3 1 v Aa
HanIuaaioNINa1880av0d Phyvllanthus  amarus WU THIAINEAUAANNITUTY 3
P-4 a s Y Y A a J A A
wofigud nazmsazane lymdsuaas lsaanuidudy 75 Tad Ina1s Tanummnzauigalums
a 2 a d a  AdAyy G Y A gy 72 I W y A
panaaney waaieun laaunsasondluduiiala 9o wesisud vaandeaesuueIviig
A 1 Aa a a A3 o S Y A Ay Y a
gas MS N ludumsarugumsnsgau Invesimiunal 5 dlam dunsh ldinmsnigues
a . a = . .
argenauazs1ne1uina Srivastava et al. (2009) wammmﬁﬂm”mﬁ%mgu”lm Cineraria
maritime 1INa1880ALAZ AIUVBITOVLIA 3-5 Hadwas Tagldomsgas v MS glasanw
9 9 d 3 4 =) v A 9 9 S 3 4
WY 1.5 wediyua TwmeuoaduanuauIy 3 1ulesigua uazaisazalgaisazany
a s Yy 9 Jd 3 o A A = 3
unaiBennas lsannuudy 3 Wedidud nusnufigungil 25 + 2 seruzaFea iJuna 6
9

A Y

A Y g <] = ] J AR v @ (% 9 dy
1ADU 3ﬂH'lﬂ'J'lﬂJGI)'u"ll’ENl,llﬁﬂWlElllI@Uﬂlﬂiflu’lﬂauﬂuﬂm’ll‘]f@t!aﬂnﬂ”] 15 U a3 nNY1La e
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~ 1 a a a A I ] 4 3 =1 A
vueIMITgas MS N liiaumsarugumses gau Tavesianilunar 2 dlai waadionisuaen
I @ 4 < I~ S 3 4 [ Y4
Fuduiy vaznelu 4 dant waameusondluduiis 18 82 nlodidud auiled azdaaiad

a < ~ 9 ! a A Yy 9 = LN
(2549) asuuaasuraudnINgeAsoUIUIA 3-5 Haawas Huae TsAondadiua (Wako)
Y 72 o . 4 A v sl & 1 ) a aa
anududu 2 odidud wuinudaieusonld 100 wlesisud naumzassluielfiianis 2
o o o 3 v Y A o P ™ v @ a 3 o
Fat vazsiamiludundinuduselunar 2 e deun aaaiad (2552) nanuaaiay
Y
vaudnnruaIvlateseavua 3 Taawas laeld lgReusadiua (Fluka) Aauau 1, 2,
P-4 A A s A
3 uaz 4 osigua Tuensgas MS MsmnnuaaiFennas lsa neaasluaisazareunaidon
I'4 s I 4 o ] <3 ] [
aao lsaanududu 028 losigud uarnihlduslululaswumanilumar 1 ¥ 7ue wun
3 a A Y Y a o a D) 3 L aa
waafeundudie Isnfeudadiuannududu 3 vag 4 1Wefidud insseatingaga 80
J 2 4 aa A Yy 9 = v A
nlodifud nazmssearInanadiionnuuduuo TuAsudaduaanad
a <3 =\ o o o o y 3 o dy v A [~ Y
madamaaiendigsosaulasdmsulFinusayure wug s uUusua 1S

a

o v IA < ] an A = 3 . .
ﬂ155ﬂ]&l']W‘L!'ﬁlWGMLU‘]JLﬂUL!GD'LHNIﬂfJ'J'ﬁﬂ’]ﬁfnﬁlﬂﬁ'ﬂll HazANUIDDN (encapsulation - dehydration

' v
aaAa U =)

o I A o 1 dy A 90’
method) Tﬂﬂmﬁmmawauwmumuwwﬁqmagmﬂiu thLaﬂﬂﬂuﬂ1ﬂ1ﬁﬂuu1ﬁ1ﬁ“§1ﬂﬁﬁ

= 3 1 ' =

Y
anududugs nimiuilddanheenuediuneuiivziih liinusnumluluTasnumaide

. IS o -4 [~ a Y 1%
(Martinez et al., 1999) W%'E]ﬂ’liLﬂ‘]JﬁﬂH']WH‘ﬁﬁ(’]fLL‘]JULLGMHN Iﬂﬂ'ﬁ%ﬂ’]il,ﬂa@llllagﬂ'lﬁﬂ@ﬁﬂu

q

=

g Ya =< ¥ . (C . Vg 2 g o -
1319 anantinda (encapsulation - vitrification) Tuvazusuielasnsneayanieouinil
& I A o ] Aa Y Yy 9 g a 9
Fuduisdsaregnieluuuemsitiiimaylasaanududugs nniuanasazareinilos
¥ 4 ] ' ° < g
ety usTe (plant  vitrification  solution;  PVS)  Aeuiin ldinuuyudelily
luTaswumaiae’lil (Phunchindawan et al., 1997)

o o Aawv = 1 Yo A =® 3 o dy A A

dusuavidelulsumealne T5saunlddutiunsdayimsinusay ey Iae
Iinaiin cryopreservation Tufiynatewia wu ndleld wziag ayu wie lddTe dudnlznas

= 1
uagmmagu‘lwmnc]
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UNN 3

ad o a\ a v
IHAUUUNIFTIVY

J
3.1 9o
A
3.1.1 N¥NAa09
< @ 4 = A Y dy o I A ) v Ao
waawufuszydlnenldvinsuinisiyewugine 11003

YW

D

A A o A 3 AA o ' 4 3 AA o o
mﬂiuiaﬂmmw i].ﬂniJ‘ﬁ'm AADDNINAANNANYUSUD TNYTU LNAANTA (MNN 3.1) U

@ o & Y 1 g A & A &
Fnuniudussudlismsmz@euiows luanindasairo

oS

! <
M 3.1 Anwazwaaveuuszyd lng

A A do w 2 A A
3.1.2 mimummzqﬂnsmmmmwwmmmmﬂa
A @ < 1 A @ 9 2] ~ 4
(1) 1nFe3taaNuElunIa-a1e 1A3e95 I wuda Unnes nszuennl

Y o v & o Yy X A a4 1o - 2 & A @
FOUANTT Wil’t’]u\‘]ﬂ'g'lllﬂuhl@ @'ﬂ’lﬂluﬂlﬂﬂ HARTINA ﬂ’]ﬂ‘ﬂll VIAUNISLAYUUDLYDUUIN 2 DDUY

4 a
Ve 4 oous nieurhila
v A& A4 A ~ ) 2 A
(2) ¥ioumReAlpEaNAIUANYUKNN 25-27 BIRTAIYA WIDUFUINNL
A = 9 v Jq Y < o ' o
vaoa INEoauaadu anuvunaalszana 2,000 ans Iruauilunal 16 ¥ luane

J o v I Y v =R
3) q‘ﬂﬂimmmmﬂmagauawuwﬂwa

A A ¢ o [V v A <&
3.1.3 !ﬂii’NNi’]!!ﬂ%i’gﬂﬂimﬁ]‘ﬁiﬂlﬂﬂiﬂﬂﬂuﬁﬂ"l'll‘l!ﬂ@ﬂ!!‘llﬁ
1 %’ a a <3 o
ANUINIVANYUNYN HADANAITANNUAINULYY mmﬁ;"luimmumm

3.1.4 msninlFlumsnzaeaiiote
(1) sl lumsesouemisdaunsgigas MS (Murashige and Skoog, 1962)

(MIHUINT 1)
(2) e3nuAUMss an In'1aln N -benzyladenine purine (BAP)



3) ssaiidmsudonainge 1&un uoaneaod Aaesend LazaIaAUIIRIA
(tween 20)
@ maaiflTsuanuslunsameese s asuiione 18un Tufe
laasen e (NaOH) naznsalalasnaosn (HCI)
3.1.5 mswinldamdumsiuluamwionuds
lawnadanenlyd (DMSO) ndsosoa (Glycerol) t0hiaulnansa (Ethylene

glycol) TwiRousaiiug (Na Alginate) 1oy uAniFounas 1sa (CaCl.2H,0)

3.2 38msnaae
= A
MSIAENNFNAAD
) I Y4 = dy dy v A ] Ax
(1) dnwaanufuszyd neuumziaedlugamilaoaie Tasaa@onuaani
[ = d A o 1 4 Y 9 3 S I a0 ~
anyuzh auysal aM usteansgoannulydy 70 wedimud 1Hunal 1w neuiiez
" & A 3 v s Y 9 72 & A ~
JUFOAUNAAAIY A1TAZAUAADTONFANWANTY 10 Wo5iFua N nIU 20 Uszua 1-2 viea
A ' = Yy 9 2 4 A& 4 X Y] o ~
(5UAE uazaAue, 2551) 11 10 -15 WA 1A 19AINAUNTINFBIUEY 3 AT ag 5 WIf
Y
Tagviludiaoaiie
o S A [ dy Y <3 1 =& < A A
) duwaanmumsanyeud Avwaaldvinemisnuigas MS A
%l o 1A o VL I v 1 o
e 30 niuseans uagiu 8 nfuseans Anwilunia-a1g 1MIAY 5.6
g ! 2 < 2) X
3) hvranmngiasawan lihauusuaesluiesnmeldaninanudunea
v & ] oW a = A Y a I Y I
2,000 and 1una 16 2 Tweaeiu gungil 25-27 ssruaaidod e Tisyiludusowilu

A A Y g o g’; 1
01 3 AU LW’E]%fﬁﬂ’iiUﬂﬁT]ﬂﬁ@\ﬁluﬁﬂllﬂ

d' = S v Y =) &,
Msnaaesi 1 AnmstiusnmnduszuaIngluamnilasavelagmsvzasns
2 a
w3aAvln
o Y A = A 9 dy 49’ v A 9 1
1.1 ihdunsuszyd Ined ldnnmsmnzi@esluanimilasaie Aadenduoou
{ o a 4 dy a
Alusou 2 1o yua 1.5-2.0 suamwas SInauysel ¥1IasdUU01HITEAT MS 9 a3 lagiay
v 1 a <3| '
Ju 8 nFuaedas anwilunsa-ans 5.6 Tuomsnngas
8IM13gAIN 1 MS + Sucrose 30 g/l
8IM13gATN 2 MS + Sucrose 60 g/l

8IM13gATN 3 MS + Sucrose 90 g/l
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m‘lfﬂimﬁﬁ 4 2 MS + Sucrose 30 g/l
m‘lfﬂimﬁﬁ 5 % MS + Sucrose 60 g/l
m‘lfﬂimﬁﬁ 6 2 MS + Sucrose 90 g/l
m‘lfﬂimﬁﬁ 7 Y MS + Sucrose 30 g/l
ﬂ1ﬁ13§f§li‘ﬁ 8 Y MS + Sucrose 60 g/l
611413@@3171' 9 Y MS + Sucrose 90 g/l

A A

Y
1.2 naaeuassluvia e 2 sous NNYSuwe s 10 Yadans Lm%ﬁfl‘ﬂ

a

2 v v ) v 29 Y 3 & Vo A

wazmﬂﬂu‘wmmsflﬂﬁmwmmmmum 2,000 anwy Glmmarﬂunm 16 GB’JIiN@]fJ'JH NgAUrYY
= 9 A a o 1A I
25-27 DA ALY Iﬂﬂﬂl%q@i MS ‘ﬂmiﬁgiﬂﬁﬁ 30 NIUADANT Lﬂu@']ﬁ']ﬁq@ﬁﬂﬁ‘ﬂﬂi]
1 4
1.3 27NUAUNTNAADILDUGUA NI (completely randomized design; CRD)
[l I 1 %’ 1 %l Y 1 o

uU9eentu 9 gaIDINIG Tﬂmmazqmﬁ 10 %1 umwmmwwmﬁmﬁ'uﬂﬂu 1 @9]}1! HagnInNIg
o = A g A v 2R o A a ' Y o o
vunnpanniaou Wunal 9 1neu Iﬂﬂﬂu“ﬂﬂﬂTuﬁuﬂ@ﬂﬂlﬂﬂiﬁﬂJ ANNGIAY mmu‘luaﬂymz

Y = 1% aa o 3 o I A a 4 aa
Guamumizmﬁ"lmﬂ HAZOATINITIOAFIANAINITINVTAB UL 1A 9 1ADU IUATIZHHANIEDA
9y a J Y o < aa .
A28n1331A 3121110151591 (ANOVA) AreTilsunsud15o31neada IRRISTAT version

= o ~ ' ' A 9 ax

3/93 (t:fﬂﬁﬁ'lﬂﬁm LaSAMUS, 2537) Llagllﬁﬂﬂl‘ﬂEJ'Uﬂ'J']N!W]ﬂ@'l\isllfmﬂuﬂﬁﬂﬂﬂﬂj‘ﬁ duncan’s

multiple range test (DMRT) N52AUAMMFOUY 95 %

4’ = & v A =) A <& Y a
mInaaesi 2 Anmmatusnmilaeseansuszyd Ingluangenudaasfinaiia
encapsulation - vitrification
2y 2 o A A - ) a .
2.1 dupeumstnusnyuilowelaiveoaussnd Inediemaiin  encapsulation —
vitrification
o Y 1 AN ¥ 2 A A A o & A ]
hdugeun ldnnmamizaeadawoilunal 3 weu dalawollarseonald
9 a A o d' 9 o [ dy
Taunalszana 2 - 3 Haaweas ihilarsgean lduiimsnaasaaail
g'.: ~ Y ¥ 4
2.1.1 TUABUMTIATBNANNNS DUVOUHOIED (preculture)
o Qy 1 = Y dy d' [
TagayuaiulalssoauasgsunNUNS oYUl IE UUD1M15 U5
[ o { a 9°l J 4 " a g
amunouinmInaaes gas MS Miduihmaglasa 0.3 Twa1d, 0.5 Twa1s uaz lu@uina
I Y] dy g’/ g A 9 Y & 1 @
glasa Hunar 134 (M 3.2 0) @eauurunaieme luroamelaaninued 16 47 TuanoTu

9J [ 4 a = d‘ 9 2’, 1
ANWVVLEF 2,000 AN QUNNY 25-27 DI ALEY m@%iumamammum"lﬂ
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Y
2.1.2 YUABU encapsulation — vitrification Usznoudiy
o 3 A . o A A A ~
MM UNAANGY (encapsulation) Tasiiniogodaleseain1uns 1nsew
N Sol 1 1 .
anuwouuuoImsgas MS MamimagIasaanududuang  uyludisazaie loading
. A = s 3 4 = v A
solution NUAIUNANVDI NALFDTDA 2 Tuas WimagIasa 0.4 Tua1s uaz TmAeudadiue
S I S @ g}z o\ { o a . a
3 wesidua Wunar 20 it niuldlulasthnlaidadateny (ip) waradn gaaisazaieli
de [ &1 A a 9 A A = 4
N¥uaInveaiietolatseennauialerieaadluaisazals MS Ny uaalteunan 15a 0.1
s H s 12 yug = A A Ao Yy Ay
Twas uaz anaglase 0.4 Twars uane 13idlunar 30 i vwilewelianyuzadieli juun
#01uog (beads) (NN 3.2 ¥)
o .. . o < ~ . Ay v
1591 vitrification Iag1iuuaANe (encapsulated meristems) A8 uss 9
a <3 a %
Tu viaeANA1aANNUANNIETY (cryotube) HavAaz 10 beads {ANAITAZAY PVS2 Ha1l5eneuaie
= 3 4 adn s 3 4 a [ o s 3 4
nasesea 30 aiua tenau lnanea 15 Wlesidud uaz lawnasaronlad 15 nleddgua
(Sakai ef al., 1990) MM sfSeumevsceznallumsusaIsazale PVS2 710, 20, 40, 60 uag 80
A A A gJ; 1 o 1 3 o
WIN emseeznamzan luduaauaeguesmsUsvanimiarveeansumsinusnui lu
luTasuman (MmN 3.29)
° < [ I <
1 waamey TdusluluTasmumad dunar 24 109 (00 3.2 9)
o Y dy A a a = g’/ o a 2 A
2.1.3 mamliliaweniwaulaonaiy lagihivasanaradnnuaugui
I = = i < ¥ a
ussyuaaiionoonainlulasmumaiviazatenantiiudaqio11gu gungil 37-40
I =1 Qy Aa 4 1
peraFed 11unal 2 - 3 w1 gaaisazate PVS2 N udauanasazatoylasd 1.2 Tuans uy
v a9 QI 2 & A A o
Piflunar 20 w1 §e waafioy viRssuueIMITgas MS 1Hunar 1 1@y MegdasInNs
Aa ) A A 3 A A a A A Ty 3 o
500370 MINUudelowelaweealuaaney AUNTTY voaldUed InanaANow
= & AN o o I Y dy A A
panFuiullarsseandnanniauniludy ¥ U UINIIGAT MS AN BAP 2.0
a a o 1A A o I A A o o Y @ I Y
Haaniumeans (SNAY uazamy, 2551) 1Wunan 1 saeu wewniiilvlaieseanmuniludy
o 11/
J o . . ' I
MNWANUMTNANDIVUFTUTUYTYU (completely randomized design) (CRD) wuveenilu 5
A ] A = 2 1 2 Yy IS A I o R o AAAa
Fanaans laguaazaanaasd 3 51 luuaazs lmuaamon 10 waa TuNanNasnIInNNLFI0
< =1 Aa a A a 1
voslarweealuy waamen  Tasdsziuainmsniguazmuidiunuveslatssealunaas

i1 Y '
waaioy dev lidesluemsdnihldlasseam Tanagiinsina Tasldgas

o A a o A = a
291310NUNUYIN (%) = 91UIY beads VITJﬁ"IEJEJ@ﬂiJﬂ"IiW]’UT@ x 100

9
911U beads NIHUA

24



a aa a o
AnTIZHRANINEADA f2eM5InTIzHANNTUsIU (ANOVA) daeTilsunsuduSegl
NNEDA IRRISTAT version 3/93 (gNT510581 uazane, 2537) uaznl3ouiounNuLANA1UDY

v A Y aa . A o A & P-4
ANURAYAIYIT Duncan’s Multiple Range Test NTEAVANUIFOUU 95 nlodigua

d' g’} 3 o = ax .
NINN 3.2 ﬂluﬂ@uﬂ’]ilﬂ‘ﬂiﬂ}l']‘]Ja"lﬂﬂﬂﬂluigmﬁllﬂﬂclullUTﬂiWulﬁﬁ'JTﬂﬂTﬁ encapsulation —
vitrification
1 a o
. W‘nzlﬁfN‘lIﬁTfJﬂ@ﬂlui&’w’ﬁ]lﬂﬂsluﬂ"lﬂ'ﬁ preculture UIU 1 IU
o I, = v Aa J 3 J
%. 911 encapsulation Ua1eeen 1u Tasaeudadiua 3 1osidFua
[ < = A 1
f. UBanngy 114 PVS2 N3gag301019¢)

S o [
1 nusan lussluTaswumian

U

o de N
3.3 amuiinazszgznaINmnaIg
3.3.1 aguins Iy
Y Aa oA dy &I d'l A 0 Y Av o as o =1
Woulfiamamzi@suiiomony dnindsewmuuna lulagdin v o. w13
v. Unusi
3.3.2 szaznammsIvg

FUIINTIVBADU WHIYU 2555 DAUADU HUIAN 2557
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UNN 4

Han1innaed

4.1 mavuSnmnduuszyd Indluammiaeavelasmsszaemsigydvla

3w X o A = Y X Y dy
ﬁ]'lﬂﬂ"lilﬂﬂiﬂ‘]&l1L%9WU§ﬂ§§NW%LU§$WJﬁ1%fJﬂ”JEJﬂ"IﬁL‘WT%Laﬂ\iﬁu@@uglUﬁﬂTWﬂa@ﬂﬂfﬂ

[J

Y v
Tagnsyzaonsniaaulnvesiy Tas@esausouvuia 1.5 -2 wudmas nldmou 2 o u

' Y a 1 { 1 I
11115 MS gasa1ee 9 gas tnzimesluaninilnd Taelulinisnlasunive s flunat 9 hou

'
Y v A

WU LiJ’E]‘VHﬂWiLﬂ“UiﬂHH‘]JHL’JﬁW 11,@1’014 ﬂ’ﬂll’tffxiSIJ’(’]\W]HW%?J?]'N&JLW]TW]N@?JN ELARLIE
£

1)

NNADA muwwmﬂﬂummigm 1o MS mmwﬂm’d 90 NSUABANT llﬂ’JHJ’d\i"’U’O\W]uGHﬁﬂ

Q

MINY 1.81 15UANAS c?%q"lmmﬂdwﬁ’uﬁ'uﬁ%ﬁwamﬂwummiqm ViMS idugTasd 60
niuAeans MS Naugy Insd 90 NTuABARNT LAY % MS NANg AT 90 NTUABANT FaTANGI
H Y 1
N 1.86 1.98 1Az 2.01 uamas awaay dauduisimzimedduomsgas 1% MS Niay
[ 1T A = 9 A 1 o a A A
1A 30 NFUADANT UANUFIAUNINNGA IMAD 3.26 LEUANAT (1131991 4.1)(D NN 4.1)
H 4 v

mstus v luvesduseuinmziaos wua IanuuanaedsiiodAngsaneana lasau
A A dy A A % (=Y A o Y ~ [
Wynziaealuesgas % Ms fdiuy Iase 90 niuaeans Nauludeesngaminy 2.1 Tu
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1.MS +sucrose 30 g/l 2.9120.16"cd”  3.45:0.17cd ~ 3.69+021d  4.03:02d  4.08£020de 4.22+024de  4.28+024ef  4.33+026d  4.37+0.25ef
2. MS + sucrose 60 g/l 2.4140.18 be 2.50+0.20ab  2.70+0.17bc  2.76+0.18ab  2.82+0.19ab  2.894+0.21ab  2.96+0.23bc  2.96+0.23bc  3.00+0.24bc
3. MS + sucrose 90 g/l 1.984+0.15ab 2.05+0.11a 2.15+0.11ab ~ 2.18+0.11a 2.234+0.11a 2.24+0.11a 2.25+0.11a 2.2540.11a 2.25+0.11a
4. Y% MS + sucrose 30 g/ 3.26+0.17d 3.71+0.17d 3.77+0.17d 3.98+0.22d 4.40+0.2¢ 4.64+0.22¢ 4.79+0.23f 4.82+0.22d 4.89+0.20f
5. % MS + sucrose 60 g/l 2.61£0.19¢ 2.97+0.28bc 3.1140.30c  3.26+0.33bc  3.40+0.34bc  3.42+0.35bc  3.4340.35cd  3.43+0.35c 3.4540.35¢cd
6. Y2 MS + sucrose 90 g/l 1.81+0.10a 2.03+£0.12a 2.17+0.14ab  2.22+0.12a 2.2240.12a 2.2240.12a 2.2240.12a 2.2240.12a 2.2240.12a
7. % MS + sucrose 30 g/l 2.76+0.21c 3.17+£0.24cd  3.25£0.23cd  3.4040.22¢  3.56+0.29cd  3.64+0.3cd  3.73£0.33de 3.5340.27¢ 3.7440.34de
8. ¥a MS + sucrose 60 g/l 1.86+0.15a 2.034+0.13a 2.0540.14a 2.25+0.14a 2.35+0.19a 2.36+0.19a  2.36+0.19ab  2.36+0.19ab 2.36+0.19ab
9.4 MS +sucrose 90 g/l  2.01+0.17ab 2.1240.16a 2.21+0.15ab  2.26+0.15a 2.26+0.15a 2.2740.15a  2.2840.15ab 2.2840.15a 2.2840.15a

CV (%) 21.9 22.0 21.4 21.1 22.1 22.8 233 22.5 23.2
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1. MS +sucrose 30 g/l 3.120.1'cd”  3.4+022d  4.4+022¢  4.9+031d  52+029d  5.9+031d  6.6+0.43d  6.8+042d  6.8+0.42d
2. MS + sucrose 60 g/l 2.9+0.1bcd 2.940.1bc 3.240.13bc 3.6£0.16b 4.1£0.1¢ 4.2+0.13b 4.4+0.22b 4.8+0.25b 4.8+0.25b
3. MS + sucrose 90 g/l 2.7+0.15bc 2.7+0.15b 3.1+0.18ab 3.4+0.22b 3.440.22ab  3.7+0.21ab 3.840.2ab 3.9+0.18a 4.040.18a
4.% MS +sucrose 30 g/l 4.0+0.21e 4.6+0.22¢ 5.6+0.27f 6.2+0.25¢ 6.4+0.27¢ 7.1+£0.28e 7.9+0.18e 7.940.18e 7.9+0.18e
5.% MS +sucrose 60 g/l  3.2+0.13d 3.340.15cd  4.0+0.15de 4.2+0.25¢ 4.8+0.25d 5.1+£0.23¢ 5.1+£0.23¢ 5.440.22bc  5.4+0.22bc
6. % MS +sucrose 90 g/l ~ 2.2+0.13a 2.240.13a 2.740.15a 2.740.15a 3.0+0.21a 3.3+0.26a 3.5+0.27a 3.9+0.35a 3.9+0.35a
7. Ya MS + sucrose 30 g/l 2.240.13a 2.940.1bc 3.8+0.13d 4.5+0.17cd 4.8+0.13d 5.2+0.2¢cd 5.7£0.15¢ 5.8+0.2¢c 5.8+£0.2¢c

8. Va4 MS + sucrose 60 g/l 2.6£0.16b 2.74£0.15b 3.64£0.16cd  4.7+0.15¢cd 4.9+0.18d 5.2+0.2¢cd 5.3+0.21c 5.3+0.26bc  5.0+0.33bc
9. ¥4 MS + sucrose 90 g/l 2.1+0.1a 2.6+0.16ab  2.8+0.13ab  3.24+0.13ab ~ 3.7£0.26bc  3.8+0.25ab  4.0+0.26ab 4.04£0.26a 4.04£0.26a
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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
ZnSO,.7H,0 8.60
Na,MoO,.2H,0 0.25
CuSO,.5H,0 0.025
CoCl,.6H,0 0.025
Fe-EDTA Solution

FeSO,.7H,0 27.80
Na,-EDTA 37.20
Organic compounds

Glycine 2.00
Nicotinic acid 0.50
Pyridoxine-HCI 0.50
Thiamine-HC1 0.10
Myo-inositol 100.00
Others

Sugar 30,000
Phytagel 2,500
PH 5.6
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In vitro conservation of bat flower (Tacca chantrieri Andre)
through minimal growth
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ABSTRACT: A study of an appropriate medium for in vitre conservation of bat flowers (Tacca chantrieri Andre)
germplasm through minimal growth were carried out. The seeds were cultured on MS (Murashige and Skoog)
medium containing 30 g/1 sucrose. Once the cultures were established. the 3 months-old plantlets from these cultures
were used for the experiment. The plantlets were cultured on 9 media with 3 different MS strengths (MS, 1z MS,
t4 MS) and sucrose concentrations (30, 60 and 90 g/l). The plantlets were transferred to a culture room and
maintained at a temperature range of 25-27°C with a licht intensity of 2,000 luxs for 16 hour photoperiods over
6 months. To conserve the germplasm of bat flowers, it was found that the minimal growth of plantlets was best
achieved on *:MS medium containing 90 g/1 sucrose. The plantlets cultured on this medium had the lowest height
and number of leaves of 2.22 cm and 3.3 leaves, respectively.

Keywords: in vifro conservation. Tacea chantrieri Andre. minimal growth. sucrose concentration
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Table 1 Effect of different strengths of M5 medium and sucrose concentrations on plant height of bat flowers
after cullured for & months.
Plant height (cm)
medium 1 month 2 months 3 months 4 months 5 months 6 months
1. MS + sucrose 30 g/l 2912016"%d¥ 3.45:0.17cd  3.69:0.21d 4.03+0.2d 4.08:£0.20de  4.22+0.24de
2. MS + sucrose 60 g/l 2.41x018bc 2.50+0.20ab 2.7020.17bc  2.76x0.18ab 2.82:x0.19ab 2.89+0.21ab
3. MS + sucrose 90 g/l 1.98+0.15ab 205+0.11a  2.15x0.11ab 2.18+0.11a 2.23+0.11a 2.2420.11a
4. Y2 MS + sucrose 30 g/l 3.26+0.17d 3.71£017d 3.77+0.17d 3.98+0.22d 4.40+0.2e 4.64+0.22¢
5. %2 MS + sucrose 60 g/l 261+0.19¢c 2970 28bc . 1 3.11+£0.30c 3.26b+0.33c  3.40+£034bc  3.4240.35bc
6. V2 MS + sucrose 90 g/l 1.81+0.10a 2.03£0.12a | [2.1740.14ab 2.224+0.12a 2.22+0.12a 2.22+0.12a
7. YaMS + sucrose 30 g/l 2.76+0.21¢ 3.17x0.24cd - 3.25+0.23cd 3.40+£0.22¢ 3.56+0.29¢cd 3.64+0.3cd
8. ¥a MS + sucrose 60 g/l 1.86x0.15a 2.03+0.13a 2.05+0.14a 2.25+0.14a 2.35+0.19a 2.3640.19a
9. ¥ MS + sucrose 90 g/l 2.01+0.17ab 2.12+016a 2.21+0.15ab 2.26+0.15a 2.26+0.15a 2.27+0.15a
F —lest = ={ - o -
"Values are the mean number (£SEM) of plant height in ten replicates
“ Means followed by the same letter are not significantly different at P £0.05 by DMRT
** significant different at P £0.01
Table 2 Effect of different strengths of M3 miedium and sucrose concenlrations on leaf number of bat llowers
after cullured for 6 manths
number of leaves
medium 1 month 2 monlhs 3 months 4 monihs 5 months 6 months
1. MS + sucrose 30 g/l 3.1x001"cd”  3.4+0.22d 4.40.22¢ 4.9+0.31d 5.2+0.29d 5.9+0.31d
2. M5 + sucrose 60 g/l 2.940.1becd 2.9+0.1be 3.240.13be 3.6+0.16b 4.1x0.1c 4.2+0.13b
3. M5 + sucrose 90 g/l 2.7+0.15bc 2.x015b 3.120.18ah 3.440.22b 3.4+£0 22ab 3.7+0.21ab
4. ¥ MS + sucrose 30 g/l 4.0+0.21e 4,610 27e 5.620.271 6.2+0.25e 6.4x0.27e 7.1£0.28e
5. V2 MS + sucrose 60 g/l 3.2+0.13d 3.3x0.15¢cd 4.0d+0.15e 4.2+0.25¢c 4.810.25d 5.120.23c
6. ¥z MS + sucrose 90 g/l 22+0.13a 22+0.13a 2.7+0.15a 2.7+0.15a 3.0+£0.21a 3.3+0.26a
7. Ya MS + sucrose 30 g/l 2.2+0.13a 2.9+0.1bc 3.8+0.13d 4.5+0.17cd 4.8+0.13d 5.2+0.2¢cd
8. ¥a MS + sucrose 60 g/l 2.62£0.16b 2.7+0.15b 3.6+0.16cd 4.7+0.15¢cd 4.9+0.18d 5.2+0.2cd
9. ¥4 MS + sucrose 90 g/l 2.1+0.1a 2.6+0.16ab 2.8+0.13ab 3.240.13ab 3.7+0.26bc 3.8+0.25ab

F —test

.

" Yalues are the mean number {SEM) of number of leaves in ten replicates

* Means followed by the same letter are not significantly different at P S0.05 by DMRT

** gignificant different at P =0.01
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Figure 1. Plant regeneration from cultured plantlets of Tacca chanirieri Andre. on MS media plus 30, 60, 90

g/l sucrose ( A-C), 2 MS media plus 30, 60, 90 g/l sucrose {D-F), and ¥4 MS media plus 30, 60, 90

g/l sucrose (G-l) for 6 months.
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