




Conservation of Musa spp. Genetic resources In vitro 

dRGn5 
9 

i?.a~arzoin n.arnq0d daqpn auW3.a ~ a ~ i o d  

d1od"n3~~~~0d11~nbodbn~%anm n3013aini31n~n3 

9 

UdPJaR (Cryopreservation) 
a 

nirwnaotdl  n i r l ~ u i n w ~ n u a n n i r ~ o ? ~ ~ ~ u ~ F ; ~ ~ ~ ~ i a ~ ~ R u w n a o ~ ~ ~ u ~ U ' o ~ u o d a i u  

UOR (shoot tip) uo~n6audpn hu?u 6 w"u< Iffufi nb?ulj;?l na"3uu:Bdod na"3Unounod 

n!aimr uuoimr%dlnn:~~wdonirood,~n.d"~iuau 6 qnr $8 oimr MS + BA 5 UPaBniudo 

Bnr miiu&rnaTlnrn 30 nYudafinr, l i z u ~ d t t u i i m n  15 niuifinr, 1 1 2 ~ s d ~ i i u & n i a  7.5 

- nirn~ao.rd 2 nirltuinuiLio$on~au~u~mn~ii"uuiquam (Cryopreservation) T R U  
i i l io$odaiuuonn~aunouwod uidinir preculture ~ ~ ~ ~ n ~ i n a i u ~ 6 ~ u ~ ~ ~ ~ i n i a ~ T n r n  

d l n u ~ : i o n ~ r l ~ l f ~ ~ ~ d o l e ~ d a ~ ~ ~ ~ ~ f i o u i ~ I d l t ~ i n u ~ ~ u n n ~ w ~ p l ~ ~ u ~ h  





ni2u ( ~ u s n  ' spp.) iidufii~modluunu~o~3umouli i?Iudao$u2cR' Musaceae 

1la:iguwal~diin.nudiBi~5uAu&uluma1mwal~~an wud~nluds:maii-rq uinnii 130 

~s:ma ~ i i i m s ,  2530) I U ~ I Z L Y ~ ~ ~ U  n ~ 2 u ~ i $ U ~ ~ 0 1 ~ n ~ d i i i ~ i ~ ~ i i m ~ i - r  muisnd~nIEnu 

ynmnuo.rds:ma ~da-roinds-malnui~u~~nd-rfiii~muo.rna"aud~ ~ . r ~ i ~ ~ ~ n ? i u n a i n n a i u  
4 A n  

m-ri7ulnrruq-r nB~ulguwanurlolds:Fuapa"uinuiu ~siuwauo-rfi6~~?a~ueinisaiuisn 

iuds~rnulk~a:ii~ol~iwi.rlnauinisq.r eiu~:r?nd~uuo-rn6~uaiu~s~~~u~~#ds~~uaPdd 
Y Y  

9, 90, 
lMG.ri?u r~u~.rmlnsollda-ri6uw~m501.n"ii.r7 nficyaciii~u"uua-siuln9nnulunru~$u 

iiuauuin n6~uu1-raiimniuisnl~~~ulGds~Aui1u1~mnaulX3nXau 

nX~udiuds:rnu!~udsz~wa!wuiuinu~unaiu~"u idd~uuui'lnn ltillri n62u 

nou nXmti5i nX2uli Ya4 n~2unainnaiuaiimd u i . r a i i m . k d u ~ ~ 6 a s ~ ~ h  d-roanrii 
s a a  

nul61~6uds:ma n~~o~in~~~a:s~usauw'u~na"aui~onisw"mu~wawamo.runaiudi~~ 
d.4 90, 

r iu~n6~udF1nd~gufiu6,wZon~u~mu6a~~~~i i f i  (iuqolnn, 2545). 

1. n62unouno.r (Kluai Horn Thong) ;FI~$U"~~U AAA '$0mlj0? Gros Michel ;dl 

hduugc 2.5-3.5 lumr i8udiuguGnaituinnii 20 au. mudi~u61uuoniids:ii Aiuluii 

Puu--ddouiiaium#uBau Kiuluiiio.rcinuuYi-rn5i-ri~a:3n ~Xunai.rluiiPuu--d Kiusiomoniuu 

dFi ( ludr-h)  ~d"lYiriouu'i-ru12 daiuimau 6iuuuiillm-rouah.r i i lu 61uii.rBiiiim-r~n 

m~onud-rii 4-6 n'i n'ind-rii 12-16 wa wa4n$n-%-r 3-4 .au. ui? 21-25 au. JaiuwaiiylGulA 

;m ida'onu1.r iboqnwaldduu13uiiina"o.rwo-r ~ lddda~u~na: i i i i ~ua~~a"a~d~uu~n iuna ' - r  

idaiim~o.riuYu n&nou mn2iu imd-rdgnri?uln$ odlumnna1-r d ~ n u i n l i ~ u d y u ~ i i  

uaznqslwwr n~oC.rnim1n6iZu-r 6nuliaioFsnlupm II~:%S~W~UWSIU 

2. n62Y?Ull~l (Kluai Namwa) ABB %om@ Pisang Awak i i i o ~ u n  

6uq idu nX?u1.L31indo.r n62ulnY n6mdo.r iidi&uWuuq.rliliiu 3.5 rums i8uciiu 

gubai-ruinnii 15 .au. mudi&u6iuuoniiiSuadou iidr:h~ifnaou 61uluiiPuu2dou Kiu 

luir'o.rdouuYi-rmu 1dunai.rluiil8u2ouauvj Kiudanonliiuu dFipIlidouBi.rdou G2u 
K 

.rsuudaiudiu huuu~1m.roui2-r iu2a Aiudi-riiim.r~Gu m~on~-ridr:uiol 7-10 n'i n'i 

n4 . r~  10-16 wa 6iuwaui-a lddonnui iioqniiimi;o-r idoiiu12 rnn2iu l d n a i ~ i i l i n d ~ ~  
Y 

rulyniou1-a &riil#iii.roanlAigu n&uihiiwdo-r nX--d"7v15iim.r irn-nX-ruii$iui? 



3. ~~~u&31~:1ido.r  iSuniu~u~~ouuo-rna"auG'i3i riitiuq-rliiZu 2.5 iunr 1814 
4 4  4  

diuqubnai-rriitiu 15 ru. muditiuAiuuon unnu2duun.r ijdr:6iFiou&.ruin Kiuluii 

i?u?nn Sio-rluiju2nuin m'ionud4 5-7 n"?nvoriwnmuuonmiounXau~ia"i niuuia wa 

qnijiimn'o.rdudma idConu1.r ui-mf-ri;nr:diia itfo1uijiiinn'n-r rnn2iubniir?nvju< 

iflunz2ud~uud~n 1un~uuouui.rnonu'ou iin:n~uv18uudkninuuwU~ ij%ow'o.rii 

nX~uiLa"in2uwo.ruiio-r 

d u 
5. nd~umuuou1.r (Kluai Leb Mu Nang) ~nodlunt$~ AA 40w ' t~  nXau41-a nhu  

d 4  

iauuo nXxnuin di~uiiiuuq.rlriiZu 2.5 iunr i8uiiuguGnai.rbounii I5 ru.  niuriitiu 
' A '  R'iuuonii.auyouin1.r idr:hnui R'iuluiiauyouiia-r Kiu1uii.auyouun.r luri-ruu iiio-r 

A' nh.r ijgn iduluii.auyouun-r Kiuniononiiuu dIi~dlririou$i.ru12 ihu-rouu daiuimau 
A Miuuuiiiin.rouri2-r R'iudi-rilim-rGn m~o4'ooniIuu'i-r mioni-rij 7-8 nli nlinu-r 10-16 wo 

wai!n n5i.r 2-2.5 ru.  u i?  110-12 ru.  ~ d l h a t ~  drnuPru2ui2 Kiuwai?u dn'onnui iu"oqn 
w 4 9  u 4  i d d u u i S u i i i w  irn:u.runiumnr6~iiju~no~ n8unouur.r i & x m ~ o - r  rnn2iu f uu 

dgnuoumnl8lnuiawi:knin~uwr 

4. nb2ulri (Kluai Khai) h ~ d l ~ n i ~  AA %om@ Pisang Mas %o~'o- I  n~?~n3:  

nt7-mtnuo.r Cii~uduuq.r 2.5-3 iunr i8utiuguGnai-r 16-20 ru.  niuCii~u~iuuonii i?~? 

dumn'o.r ijdr:iiiinindou R'1uluii.auyouiin-r n'iuluiii?u2aumn'o ijio.rni1.r lnun'iu 
A' 

luiXlnii.auy n'iuniononijuudou dIi$hi ahu-rovu daiun'ouBi.rimau Aiuuuiiim.rou 
B 

oj,, Ai~da'i.rd~nunIiuii~n tniowudaij 6-7 n: w l i ~ u ~ ~ ~ r ~ u i o r  14 wa waiou"~~-ri!n n5i.r 2-3 

ru. u12 8-10 ru.  n'iuwai?u idCinnwau1.r iu"oqnijiimiio-rn~ ui-mf-rijgnriiii?nq dr:dsiu 
4 4 4  

i;onnruou#u rnnnu irnri-rdgnnr:aiuodniuslindi.rq idddgniSumrnYiuin 1Cilifi 

6. nX2uniQ (Musa balbisiana Colla) %0w'~.] nX2~d1 ~ X ~ U W O Q ~ I I  nX2P.j ~ I ~ ~ J W I ;  

9u nX2t1iuln nX2u.a:Qlu ri16iuiiiuuq-r 3.5-4 run3 iXuwiuguGnm-rdr:uior 20 ru.  ii i8u2 

i 

kninriiim-rm.as gluviv mn unrn2rrn" m.ary9 tiiumuciolrnmuwnu iidWhumudo I ! 

lsnlugn I 



niri6uinlnriu~nbau1nu6ald o z i 8 u r a u r a u o i n u n d q d i ~ q  ~d r iu<d i  G u i d ~ n  
4 w ddo  

rauotwupnuiuioindiqd~~iwa raur-aul?runmwiidaqdcn i~ndo.rEuirmrgawiuTnu 

sr ruvin '  u a z n i r Q ~ ~ d l ~ d r z ~ u v p a " l u n i r d ~ u d ~ ~ w ' u  r inuu iuGu~Tnuni ruunn io  &ni r  
a 4  4 

i6uinlni$ovju$lu2diiuu<qndia iii8uR'o.rijnirgiiain~ioriiqn o t u n a i u d ~ u i n l u i f o d i d o  

u r d n u  naiuidu~doniri&diaiuuo~1sn iwad i i a z n i ~ i d d u u i i d a d ~ o ~ ~ d ~ i a n b o u o ~ i ~  
8 8 

1uin.r naonounnu$ud80.rlunireiia~nEli (or;, 2541) m ~ i b o n n u t a . m m i r o i i K i l q m  

i l i  ~o niriifu~nlni$ovjupnrsu~unniwdaonLdo ~nuniuiroii iulu~~uo~idoiio ndu 

m a 6  TdrTnwain GuuiTo  i8un'u ( k n q u i ,  2545) nirl6u?nui~u<~v1unniwdaoni4~ 
u d a  d d d  i 

rJrrnunaludidoluGv~a~u(~~Gn tsiu wvnuwannluodiln'iifi~~iba~zq~~duna~u~onotji~ 
u A 4  

ran$a (reculcitran seed) I&ii $uu m i d  TnTK ia: u y u  uzwFi? i 8 u h  wvnumrnrzo iu  I 
riuig-a ido~ildd~nii8aliXulGnr~niuGui ~ Y o s l 4 d a u 6 u ~  luniruuiuw'u< lkifi Gu l 

did-nk n8au i8uiu ( q t n r i ,  2541) n i r i i f u i n l n d i l i  2 ~ d i i u u  g o  I 

d 
1. mri6uinlniio~q~urzuzdiuna19 (medium-term preservation) 1 ~ 1 ~ f v l l t l ~ f 1 l 5  

Y Y  d  u d o  s l a w  ~oi~ln 'uTnln '4 ia . r  (slow growth) i8u57ni~i~u~iUIo1uowvlunniw~~ilnuonrinir 
! 

i ~ i ~ ~ u ~ n i i  iw"oanilndmnirtiniiunidoido~iazi~~uuoinireiouq 8 . rv i i ? i~nun i s  

d  u  
2. niri6uinlnliovjup'w"v1urzuzuia (long-term preservation) I R U ~ ~ L ~ U L ~ D ~ U O W V  

~ u n r n w d i j p o l n ~ i i ~ i u i n q  (Cryopreservation) n i r i 6 ~ 1 u ~ u 1 n r i ~ u m a a d ~ ~ p o l n ~ ~  -196 
s 4 d  slw ~dfni%ai$utI i t tuaan ' lvnuu~nt iqn 1unmw6nrzuaumrio~n-1~u~~o~ (metabolism) dldq 

2 4 o:nyna.r iaa&ianuoiuon~nniwlGidduuiida~ ii~5nodlbiauiulri~uqniiat$niina"u 
sl u 

i!h.Ifl~~lf?ki (d'izFflET~5d, 2536; Willcing 1151% Dodds, 1983) ~ ~ W ~ U S ~ U ~ ~ U ~ W ~ S ~ L M H ? W U  ij 
d  u nu~iuiilidiiu'unir8nEliniri~u~npJiidoiuowv1nu14iwnu'n Cryopreservation lui!vnaiu 



. a h  iniu n{aulu'uzia.r uyu nriolfidtq Ic i  ~ujucltq riudid:nk iia:w".anquIwsdic7 d-r 
mmi1luou1nnoziin1s~n~1i.lu"mu1iwnGn Crjopreservation lfi~ianUYiiia:lGdszl~.aPddo1n5% 

J 
h l n u ~  (Kirdrnanee iLaznSWr, 2000) 

nis8n~i5o'oi~uan"una"auuinuiu sia~iiniswmaosaiazsausaulmunisifiu?n~lilunniw 

daoni~ondu~icii1ilbwodauqiu~?u~m.aoulmums~ i r n : 8 . r u ~ i i n a " a ~ ~ i ~ 6 ~ n ~ n ~ u A u o ~ ~ u  

w".a iasugn'o i i~qu~~u~~nru~.a in~s~n~ms k~i!&od'lun ~ U ~ " ( I I ~ ; ~ ~ D ~ ~ ~ I B ~ ~ " U B ~ ~ S % L W B I  

iina"au8iinmui16q1usz5uM"oq$u uazn.nu$oio.lmsuoqma~mSandqiioiu~n Tmuiawiz 
pl d maimluPlszawa$u dsdrziwa?wuriiozGnaiu1nidsuuiiaziia"nuniwlun1sw"mu1idoiii~~w 

riudszmaiuq 1; 81; na"aunnu na"au1i ndau1f131hu im:na"audr:riu uonoind nsu 
P 

aaimr m ~ m r ~ ~ n ~ o ~ ~ u n ~ u d s z i w a n u i ~ n i n ~ ~ ~ i u ~ d ~ n n a " a u ~ u i o i ~ u i i a z i i d ~ ~ n  
4 

(BAPNET-Banana Asia and Pacific Network) mi7~AiiQu~iuiaun"w lmuIAsausau$uQiaz 
ds o, u 

muiu~ndaulnuiiuau 120 muvjuiimz'on 22 aiuvjuq' oin BAPNET ~gu~aouw.anau 

Sinr o.4ins imz~n~iuaund~i~u iu~n~r~ .a~n i r&~uw" .a i iaz~otun~swa"m~S"~~"u  o. 

qluviu (?wlro&~a:o?q, 2548) imzimdcsausauduq mn' noidibdinsios o.unrnaiiui 

guiraumu$u~nbas Fiw'sn'olnnniut~ninKiiiw~iw(11siaa"uwsz~"nus5 o.Kirmcm.ar nau 
9 sssd d p l  B 

nudows:ui.rioinsnm nlqmwr innaui6a o.uuwy; i m z . a u r u ? n v n a a u ~ ~ i $ u i i ~ d ~ ~ ~ ~ a  

uoana"auoiisnuysd (iaiiuhff 2548) uono1n~ndiau1~ni~d~nns:o1u~~6a~dlun~1w 





d  2 
1.2 u'iiikuiodaiuuonnh i& 6 iiuq muauuoinls 6 qns iw"o8nvirns 

io i~ l8u ln  lnum8uju 6 n?ucioSnr PH 5.8 luoimrynqns 

olnlrgnri 1 MS + BA 5 m&+ Sucrose 30 & 

o l l 4 1 5 ~ n ~ ~  2 1/2MS+ Sucrose 15 g/L 

01~15qn3fi 3 1/2MS+ Sucrose 7.5 g/L 

o ~ n i s ~ n r d  4 1/2MS+ non sucrose 

~ I M I S ~ W S ~  5 1/4MS+ Sucrose 1'5 g/L 

oimrqnrd 6 1/4MS+ sucrose 7.5 g/L 

(Cryopreservation) 
Y Y  

u'~wrionbauwounoq 1niioirtbutLiiodo1u~1~1sqns Ms riRLLda4 (1962) 
l a  a  '  dig^ BA 5 mg/L IRUI#?~ ~ l S L ~ ~ U U i U ~ 6 ~ 6 L W ~ ~ ~ ~ 9 ~ ~ ~ f i l I W d ~ ~ ~ L ~ Q  $~~~'I~&%I&U~DUL~U 

i?ni 2-3 mzou n~ol#&udou~n?iuq 3-4 au. ud?$~u ' iu ink~~o~~oda iuu~n  ~fl t ;Uuin 

drzlnaixl uu. u'i~ifoi&G"& ui~ in isnn~0-1C~d 
Y 

8nlnn~iuib~u;run~~iniaylnsn.  luoims preculture ~UQIYI IS~~I  MS+ 

non-sucrose, MS+ 0.3M sucrose, MS+ 0.5M sucrose LLaZ MS+ 0.7M sucrose LLd?$lfll~~na89 
d  
Lfl¶J?flMllFl~?f Vitrification Ling Encapsulation-vitrification (Matsumoto LLAZ Sakai, 1995) 

~ ~ u u ~ ~ u u 5 n s i n i s o ~ s o n ~ o ~ ~ d o i d o  

nir~8uinlnTnu?f Vitrification lmuii~~o$odaiuuonndauoinni~iwiz~du~ 

L & L B ~ ~ ~ ~ ~ U U ~ I U G U ~ Q U G I ~ & U  ~ M U U I ~ ~ ~ Z U I P I  1x1 UU. ~~U-IUUOIWII preculture (MS + 

u'in~ayTnsnn?iu~buGudi~~) dunai 1 i u  u'l~ifo~udo~$'lu Loading Solution Jqi 

ri~uwnuuoq glycerol 2 Iua Lm: i f i n ~ a ~ l n r n  0.4 Iun dunm 20 u i i  n k o i n b d u  
Y a  A 

<U~~DU%BWI~ Dehydration I R U L L T L ~ Q L U Q I U ~ ~ ~ ~ ~ I ~  PVS2 ~ . l d l z f l ~uhU  glycerol 30 
d d  d .  

L ~ Q S I C ~ I U ~  Ethylene glycol 15 L~D~L$u& LiBZ DMSO 15 Ld0:ih& (Sakai LLAZnRfU=, 1990) 6 8 ~  
Y. l a d .  

n a i  25 u i i  J I L U ~ ~ L ~ ~ L ~ ~ % U ! W I W ~ L ~ ~ L H ~ ~ ~ ~ ~ L ~ ~ I  1 4?1us ira"a$~u'~iuoiuow!~uiazaiu 



ri;li is~auui~uli;du~mv~ii 40 o.milaalGun 1aulaa12-3 uibi GI lifoliouli~u mtaeaiu 
9 4  9  .alntnlbu'u 1.2 lwa d u n m  20 u i i  uaao.ruiu~ukoidodaiuuoana"aua~luoivitQnt MS 

Y 

dn5 ~ w ' o ~ b s i r n r o d r s n v o d ~ ~ o $ o  

44 

~ i t l f i ¶ J ? n l n ~ R ~ ? $  Encapsulation-Vitrification aEmtlm~UUi$O$Olla:nl5il 
w 94 

preculture d ~ ~ $ u i f l u a n ¶ ~ a ~  vitrification v & Q l f l & i ~ U & . . l m O U d  Encapsulation I~umtGi  
A 4  I d'a$odaiuuomddiums preculture i~9ilumta:aiU loading W U ~ I ~ U W H U U O ~  glycerol 2 Tun 

&ma7htn  0.4 l u a  ilae Na-alginate 3 l d ~ i l $ u i  l8ulaal 20 ulbi lla"al4 pipette gRl$890 

Iriadlumtaraiu MS d ~ u  c a a ,  0.1 lwa lm: i i m a . g ~ n t n  0.4 lua  il<Aj<lfiunai 30 
a P W  ~ 1 4  oul~aiuouanvmenXiu~;8"uwi~o$w~~ (dm bead)  ill:^ bead (encapsulated rneristerns) 

B im '  ~mdumtaeaiu PVS2 a.rllr:nhu$au glycerol 30 ido<l$u& Ethylene $lycol 15 

ldoti$u6 alae DMSO 15 id~sd l$~ i  (Sakai Llanme, 1990) l ~ u l a a l  25 ulfi i l l & ?  bead l l d u  

~ u ~ a t l o u m a a l ~ u n a i  1 h ~ u s  ~~a"a i i9Gi  $a bead ~ ~ t i U i a : a i u $ i ~ i i d ~ m u ~ ~ i ~ u i i ~ u  

gmnlii 40 ~sm~aaiGun ~ S u ~ a a i  2-3 u i i  GI bead llilu m t a e a i u ~ h t n l 4 ~ 4 u  1.2 
P , B ~  A,=, 2 a lua  6th.uaai 20 uibi liaaoduiuii jn bead ~ ~ l ~ ~ l ~ ~ d ~ l ~ ~ ~ ~ ~ ~ ~ ~ a d ~ ~ ~ l ~ i t ~ ~ ~  MS dnR 

~ w ' ~ ~ ~ m t i m t ~ ~ t o ~ v ~ ~ ~ ~ o ~ d o  



a A 
msnnooci 1 mrdnlnnnaoakffu?nuib~oiuodaiuuomna"auda,nl6uu~:aonis 

io?qli?uTn (slow growth) luna~nnnaoauui~ 3x9 ~au. Tnudin~onXauda,n 6 Guf 1 i u i  
d 4 

nXaunounoa n~au i i5 i  n8auiihu:fidoa nXauli nXau~auuouia im:nXaumi; 

~dohodmuuon$tluoinis 6 gPl5 l i l l f !  01n15$n5 MS + BA 5 mgL + Sucrose 30 gL , 

112MS + Sucrose 15 gL, 112MS + Sucrose 7.5 gL, 112MS + non-sucrose , 114MS + Sucrose 15 

gL LLW: 114MS + Sucrose 7.5 gL ~ I ~ J ~ I ~ ~  W U ~ I  

1.1 nbauwounsa ~udoi~uinlni&$odaiuuonna"au~ou~oa~$u~aai 3 L%U dmu . Y 

uo~n'Bualuo~msg~s MS + BA 5 m a  + Sucrose 30 gL lla: 112MS + Sucrose 15 L Q ? ~  

1guiudoulm:imnuo~lni1~A luuar:ddaiuuondl$sluoinisgms lI2MS + Sucrose 7.5 
9 8 

9 9 

gL I W ~ L ~ ~ ~ ~ ? ~ L ~ U $ U ~ W  i~:l~FIlWI3$~3 114MS + Sucrose 15 gL lm: lI4MS + Sucrose 

7.5 g~ kullnnduuonlinq dauluoimsn~s 1 1 2 ~ s  ~ ~ i m ~ u $ i n l a ~ ~ n r n ~ a ~ ~ j L L n n u o n  

diniunisoyinri9ur:u:laa1 6 ila: 9 izou ~ X ~ C J ~ L ~ U ~ I U D I ~ ~ $ ~ ~  MS + BA 5 m g L  + 

Sucrose 30 g~ lu$uidduu~$uilinboa~~a:iisinuia Iu~inisgns 1I2MS + Sucrose 15 g / ~  l u  

~';uii~mboa$n 1m:iirnsimnuo~'lni81uauuin 'lugnr l n M S  + Sucrose 7.5 g L  naiuga 
' 2  d 

iGuuumnGou iimsimnuon~niiw"u luoimsqns 112MS i1 i I~u; imia~~nsn~ana~Llnn 
, , 

pl a n  a a o  
uon 'luolms 114MS + Sucrose 15 gL $udoul~~qlla: l i~9~~sa~ iiu1anunlsuun~l lla:lu 

o1msg.3 114MS + Sucrose 7.5 g~ io?q~8uAudouuuinii(n iiwumsunnuonlni nXau 

nounotrnuimliiuinu11&uiuda 12 m'ou Tnuli$oaldduuoims 'lu-gnsoimr MS + BA . Y 

5 m g L  + Sucrose 30 gL, 01l415 112MS n ' ~ ~ ~ d l ~ l ~ ~ & % f l ~ ~  15 IiR: 7.5 'i?ud05m5 Lba: 019.s15 

114MS d l i k ~ ~ ~ f l ~ t f  15 "?U@~O~RI T ~ ~ i i L d 0 i i ~ ~ & ~ i 5 3 0 R ~ ? n  90, 90, 80 L L ~ :  80 ~doiGuA 

~ 1 ~ 6 1 6 ~  (Fl1519n' 1) (fll~; 1) 

1.2 nbau;i?Yi ~Uaon~aoa~iiu~nuiLdoLdoda~uuonna"au~i?Yi~$u~aai 3 L E ; ~  du 

i~urnslo';ql$uiudouluoinisqnr 1I2MS + sucrose 15 d a u ~ ~ i i u ~ u ~ i m s g n s ~ u ~  k 

Ii~mnuomdou ido~Aus'nlndoWl$u~aai 6 lla: 9 m'ou luoimrgms MS + BA 5 m g ~  + 

sucrose 30 g ~ i u ~ w d u o ' a  8 ~au. lududduutguilC;rna iimsiinnuo~9ni~inGou l u  
I W  a pl d w  oimrqns 112MS + Sucrose 15 g / ~  d a i u u o ~ n ~ a u ~ o ~ q ~ ~ u ~ u d o u ~ i ~ n u a u u ~ a n u n u a ~ i ~ ~ n n  

UOR '~uo IMI~~RI  1RMS + Sucrose 7.5 gL &$UGRMBO.I i inn~0R'l~i i$nG8~i~~dn"u 'lu 

tIlW15QF15 112MS + non-sucrose lln: 114MS + Sucrose 7.5 gL ~ ~ I u u ~ ~ ~ ~ ~ ~ L L ~ ~ ~ u o ~ L L ~ : ~ ~  



w d l  

~d~uu~$u%& daufuo imsqnr  114MS + Sucrose 15 gL d a i u ~ o ~ u ~ u f l a u ~ ~ ~ u ~ ~ ~ u a o ~  
i d 

Lia:Luobnu?nNiio?d~$u5:u:iaal 12 bzou i ~ ~ u 9 f ~ d 0 1 ~ 1 5 q n 3  MS + BA 5 m g L  + Sucrose 
d w  a 9  d w  d I 

30 gL M U ~ ~ C I U ~ L Q T ~ I ~ L ~ ~ ~ ~ G ~ I ~ M ~ B ~  L K I L ~ U O I ~ ~ ~ R I  114MS + Sucrose 15 g/L ~ U P U ~ ~ ? U  

daiuuoni i i~ua (nir16i 2) (niw; 2) 

1.3 nXau&hu:iido9 ~ d o ~ ~ u ? n ~ ~ d a ~ u u o n i ~ u ~ a a ~  3 LADU ii~Cju9daiuuon1u 

01M15 MS + BA 5 m g L  + Sucrose 30 g L  bin: 114MS + Sucrose 15 gL ~IG~LTULLM~UFI~~~U 

f~5:u: 6 LLa:: 9 i%u f~81WIrfJolr MS + BA 5 m g L  + Sucmse 30 gL i u d o u i i f u d u ~ ~  
w  P U  u 

r iau fuo imrqnr  114MS + Sucrose 15 gn ~ ~ I U U O R U ~ U ~ ~ ~ V U ~  ~ ~ i i i u ~ ~ d a ~ u u o n ~ u  

~ d $ u u ~ $ u i i i i  iia:mu daudaiuuond$.rfuoi~isqnr~u~ l l j imnuon i ia: l l iwumr~~nn 

uonfnri fuoirnry"qnr i d o ~ i i u ~ n l n d u n a i  12 m~ou I u o i m r q n r  MS + BA 5 m& + 
d w d a  a 

Sucrose 30 gL & U d U ~ n i l  LL~L~UOIHII 114MS + Sucrose 15 gL ~ U ~ O U U U I ~ ~ ~ U ~ U ~ ~ ~ U U ?  

od (n1ri.r; 3) (mw; 3) 

1.4 na'au"l iiius"nuidaiuuonna'aulslii5u~aai 3 LABU MS + BA 5 mg/L + Sucrose 

30 g L ,  112MS + Sucrose 15 g/L, 112MS + Sucrose 7.5 gL LLa: 114MS + Sucrose 15 g/L daiu 

u o ~ ~ ~ ? ~ i & . ~ i i u d o u  L~:~u;~~~IMIs 112MS + non-sucrose, 1/4MS + Sucrose 7.5 gL daiu 

uon l r i~o7~uondou idoLiiuinwL$unai 6 iLa:: :9 LR'ou fuqnso imr  MS + BA 5 m g L  + 

Sucrose 30 gL LLa: l12MS + Sucrose 15 g L  'iudouL$uLd~uu~$u3in3o~sJ'i~ d a ~ f ~ p t  
9 4 4 4  

o i m r  114MS + Sucrose 15 gL ~ ; u ~ D u ~ ~ J ~ ~ L v u $ % I  ~ ~ l t L R ~ U D ~ f M ~ L i ( ~ ~ 0 U f P d ~ l M 1 9 ~ 9  3 

Sucrose 30 gL Lia: 1DMS + Sucrose 15 LLR: lI4MS + Sucrose 15 gL ~ ~ m u i r n ~ ~ ? ~ o ~ W i i d  

d 4 d 4 

1.5 na'au~auuou19 nir~iiu~n~i~aiuuonna'au~auuoui~i$u~aai 3 iZ0u f u o i ~ i r  

qnr MS + BA 5 m& + Sucrose 30 ~o?~dui~dou?&~i ia :~~u i innuonf~r i~ i (n~  fu 

FlIHlSfJ(r;14 112MS + Sucrose 15 g L ,  112MS + Sucrose 7.5 gL LLa: 114MS + Sucrose 15 gL 

daiuuon~o?~i$u iudauf f  ~ u o i m r q n r  l n M S  + Sucmse 15 gL wuflirunnuanfnlj dau 

~ u o l m r q a r  112MS + non-sucrose, 114MS + Sucrose 7.5 gL d a 1 u u o n ~ l j 1 ~ i ~ ~ $ u ~ u d o u  1u 
d u 

I Y 

r:u::mrl8uinw 6 lm: 9 lAou n#aurnuuouis~i'iu9fuqnr MS + BA 5 m g L  + Sucrose 

30 g L ,  112MS + Sucrose 15 g L ,  1/2MS + Sucrose 7.5 gL LLa: 114MS + Sucrose 15 gL $ ~ d 0 ~  

iuldduul$uiiLniaiLa:niu~ui~n dau'luoimrqnr lI2MS + non-sucrose, IMMS + 



sucrose 7.5 gn daiuuo~~iiimnuoadoui~a::du~d$uu~~u~di I i m u i r n ~ ~ i ~ o d I ~ ~ s  12 
I .  

L ~ D W  ( m i r i s i  5) (niwi 5) 

MS + BA 5 mg/L + Sucrose 30 g/L, 112MS + Sucrose 15 g/L, 112MS + Sucrose 7.5 g/L LiQZ 

114MS + Sucrose 15 g/L & ~ u o m i 8 u ~ ~ u a o ~ ~ i ~ i ~ ~ ~ i m n i ~ u ~ u d o u  dau~uoi~ l f  tJm3 ll2MS 

+ non-sucrose lla:: 114MS + Sucrose 7.5 g/L daiuuomldduuiauiidi l d 0 ~ ~ a ~ d l 8 ~ d 0 l d i 9 ~  

laal  12 lz0u d a i ~ ~ ~ ~ n i ; ? ~ m l n 3 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ 1 ~  114MS + Sucrose 15 g/L 

(mntd 6) (mwd 6) 

~do~fiuu~iuuwarnr~mao~~~nqmroinir (m1r id - i  1-6) mrI&nrnrqmr MS + 

BA 5 mg/L + Sucrose 30 g/L ~ l u i ~ n ~ ~ ~ u n l ~ l 8 ~ ? n Y l l ~ o d ~ d a l U U ~ ~ ~ a " a U ~ ~ ~ n w ' ~ p ' L ~ u  

oaieiid;ou 9-12 lzau Tnulljio~ldduuoinirlni naiuasia$uuosYudoudr::uim 7 au. 
d c3 , a  2 

wuiilunhunnunod na"au&ii nXaulri iia::na"aumuuouis dmrlmnuomlnumuuu~ra"au 

1-2 unm i~a:nXaunounod na"au;i% na"au&iiuzfdod iiazndaulri $oi8uinwiSunai 

12 izou i i ~ m r i n i r o ~ r o ~ ~ m u ~ ~ o ~ d o u " ~ n s i i Z ~ 3 u a  90, 90, 80 ila:: 60 idailQun' mudin'u 
d 4 d d  d 

na"aumuuoui.ruazndaumii liiuinlnlilaunai 9 lzou iiodoansunnua 60 a:: 70 

ldoii4un' m1ui1&J 
4 4 qmroimr lDMs + Sucrose 15 g k  aiuirnl~lumrt~uiu6iuodaiuuomna"aunou 

nnsim::na"aulri iSunain4it;ou 9-12 Gou Tmu~~dduuoims ~muinaiuq.rladuuosiu 
d u d dw 44 d 

drzuim 4-5 au. iimnu~mlnljIiZ ~~a1~6~o~u~nudnsu~~uua 90 im:: 50 ido~i$un' miud~&~ 
d u 

i8uinlndaiuunmna"au<i<i na"au&hu::2idos ndauiauunuis ua::n&umii iSuiaai 9 

izou TmuIiiosidduuai~ir Tmu~~odo~$.andiiiiOua so, 60, loo iia:: 70 idoilQud 
Y 

d 4 

miudiiYu na"aulj~<i~iazna"au~auuoui~ iinaiuqd~ra~u 2.25 uaz 6 au. miuriiriu iimrimn 
%Id I 

unmlnilmn naulundaudhu::~dosila::na"aumiii daiuuoml i i~3~i~uiudou 
2.4 qmrolmr lDMS + sucrose 7.5 n i u i ~ n ~ B 8 u ~ n ~ i i u o i ~ o d a i ~ ~ o m n a " a ~ ~ o u  

nod iSunai  12 isau T~u~idduuo imr  inaiuadiadu 2.5 au. ilnnuonlnilP Tmuiifoida 
d d  d d 4 

kn-lumuua so idoii4un' ndauii5 na"au&5y.J:n'das ndaulri ndaumuuouid iiazndau 
d dw d d d  m i  muiroiiiuinlnlAiSu~aai 9 m'ou i&xunnusnsumuua 60, 70, 50, 90 iia:: 60 
d 4 i d o i i ~ u i  m i u i i ~ i ~  ~mu~un~auii<iiia::n~auiauuouis iinaiuq9l~iu 5 a 7.8 au. 



m I Y 

niudiiYu imnuon'lnd1iYG nbauli ?u'ii(iuauuoninnuulnu' na"auJihu:Bdosua:ndau 

nii i 1rii~i~iSun'uiou 
Y 

qmoinis l14MS + Sucrose 15 g / ~  nBaunounos nBaulj151u~iid~~ ~~n:nBau?i 

niuisoio?cyi~udiudouiia:io?cyo~~~i~uiaa~ 9-12 igou l nu~ id~uuo in i s  T R U L ~ ~ L ~ O  

aa a d d  d  I P O  

&nsrmnua 80, go, iia:: 90 idosivun niudi<u wuiinbaun~un~siia:na"au?"u UQIU~U 

I d  I 
uonlnuiwuuu na"au~ij;liiia:nauni daiuunnlrinirnsoio?cyi~uXuiou iidiiiuinln1A 

44 4 d  a 
uiu 9-12 ii;ou lnuiifodoihnquniuuaod 60 ido;i$u6 daunbauia~uoui~i~~1X~4us 9 

igou dmuuonlriio?cyiSuXuiou im:iifo$olnsiguiii~ua 80 idoiiiu6 

qnsoimr lI4MS + Sucrose 7.5 g / ~  muisol%~u?nuiiifododaiuuonna"au ntau 
d  a 

nomoq na"aulij;li ndauG1hu:a'dos nXauli iia:na"auiauuouiq 1KiSuiam 9 mzou ~ n u d  
da a d d  d  

iifohodaiuuon~io?cyi9uiuiou im:ito$okn.runnua so, so, 70,70 iia: 40 idosivun 

rnudiih iia:nhuniij muisoiiiuinlni~ododaiuuon~1rin~uisoio?cyi~u~uiou 1A 
~ 4 ~ 3  3-6 i z 0 ~  

diniuqnsoinis 1nMS + non-sucrose ~~wana"iutiuqmroln1s 114MS + Sucrose 

7.5 g ~ .  go muiml$iiiuinlniU-'oiiodaiuuonna"au ndaunounos n6auiij;li nXauGiYi 
d  a ~2 A 

u:a'doq na"au1i iia:ndauiauuouw ?$iSuiaai 9 i ~ o u  ~ n u ~ i u ~ ~ u ~ d m ~ u ~ ~ ~ d i ~ ? ~ i 6 u ~ u  
4 a  a 

iou iia:iifo$o~~n.runi"uua 60, 50, 40, 40 im: 40 i d o i i ~ u i  n i u i i i ~u  na:~unh-~auniii 

muisoiiiuinlnitoiio~laiuuoni1iariu~soio?cyi~uiuou 1~ds:lntu 3-6 ii;ou 



%- 
I-: 

K B 
uuh.aiinuosw'.a (knqutj, 2545) w.monn&o~~umsw~ao~uo~ q i n n  (2541) bir iu~iui i  

u A 
~un&au Abaca ~ 6 1 ~ 1 l $ ~ ~ U ~ I ~ l l  112 MS ~ i ~ l l ~ ~ R ~ 1 V ~ 1 5 ~ l U i ~ ~ ~ U ~  (subculture) w<dq 

i la:mri~u$inia~~nsn~uoi~isQns 112 MS d-~lfiGmsimsso~??nuoqna"au Abaca Qqnii 

lunns 1 ~ 2  MS d1liiiurj;nia ~uni r i i iu i imiaT~nrn i s  ila: 30 nruriasmr iwauoscmsi 
P W  4 B 

nisson%m 60 ua:: 75 ido=%u& niud16u uonoin;u~unuciuvm or"n254i) w.xr~usau 
Y Y  

wir$n&3ulRu?tnizi"audl~o~io mutAu~unnonnnao.rii~.~i~n w i n  2.5~10 wu. ursp 

oinis MS+ iiuzm+n 15%+ BA 5 r n f i  waona:: 10 G; ~uw~o-rgolnn~ 25-28 o.~~iiqal;un 

l17imd 12 hlutr io iu muirno~json1Gi 1 8 ~lib~~dduuoirnsua::1li$o~~4aris.azaonis 

Q u a : m s ~ ~ u ~ n l n ~ u u a ~ ~ n a ~ ~ u u 1 n ~ d n ~ ~ u n 1 s 8 1 n " n 1 n i  ~nut?'nd3uoon$iou 
9 u iunuinii~qdonislo?q~~uFm i?o ~ m s i n i s ~ ~ ? q i i u l m ~ o ~ m u w . a ~ : : a n a ~ ~ ~ ~ ~ m s i d a u u o ~  

oon~~ouhini i  50 Gaii~unsuo~dron i~a:wuii1~iwadomri~?q~ia::~n~nuol::~o~~.ana'~ 

u ' iuoondgn luss i  ( D O ~ ~ S ,  1991) 
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I/=+ S- 7.5 g/L, 112MS + Summe 15 gL, 1/2MS + non-sucrose ,114MS + 
s ~ i h k - 7 . 5  g / ~  LMZ 1 1 4 ~ s  + S- i s  g / ~  ~IU~IGIJ 13ulani 3 1Gsu 



30 g L  ,112MS + Sucrose 7.5 gL, 112MS + Sucrose 15 gL, 1/2MS + non- 
~rmosc, ll4MS + Sucrose 7.5@66tl:: 114MS + Suna .  15 g L  .l~dlt%J 

<q-- - .d> 
. - 6flu1a~1 3 1 4 8 ~  .' 1; 

X .A A' 
4 6 ~ 8 6 ~ 8 d ~ ( l l ) 8 ~ ~ ~ 3 ~ ~ ~ ~ 6 t l ~ 1 9 1 ~ ~ 1 H l f  41~9% MS + BA 5 mgL+ Sucrose 30 gL , 

112MS + Sucrose 7.5 gL, 1/2MS + Sucrose 15 gL, 112MS + non-sucmse, 114MS 

+ Sucrose 7.5 g L  161Z 114MS + Sucrose 15 gL c i l l ~ b l h  6 ~ ~ 6 3 t l l 3  6Z8U 



"'C 

2 4 4 2  n i d  6 ~ u s ~ d a h a a e c m ~ a m i u n ~ n c ~ ~ ~ u ~ ~ ~ i ~ ~ ~ s  MS + BA 5 mgn+ sucwx 30 gn , 

112MS + Sucmse 7.5 gL, 112MS + Sucrose 15 gL, 112MS + non-sucrose ,114MS + 
sucrose 7.5 gn !In: 114MS + Sucrose 15 g / ~  P~IU~I~ IJ  aIlulat113 I#QU 



iSuna1 1 i u  ~ i & a ~ ? ; ; ~ l i ~ u ~ m n a o . r i i i ~ ~ n ~ ~ l u n n ~ w ~ ~ m n ~ u ' R ~ u ~ n  b u i 7  Vitrification 1mzi7 
i 9 

Encapsulation-Vitrification ~aunisdofui;~$o:~~uonau Na-alginate W U ~ I  ~$o$odaiuuoniiAU 

i n u ~ b u i f  vitrification wkoin4ioonainmstA~~lu1uIms~oumaaqmn~u' -196 0.1RI 
4 4  4 

i.aaAun unnuaCaan9olgu3uia iiazldobiuiiiualuoinis MS qnrdnii i$o:dodaiuuon 

~ n d 1 a ~ z ~ d d u u i ~ u 3 ~ 1 n 1 a i ~ a z n a i u i ~ u 3 i 1 l u ~ ~ n  Irimuirnrnn~imlX ( m w i  7) Inu 
~ n ' ~ a ~ l ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ 6 ~ ~ 1 ~ ' ~ 1 ~ a ~ . 1 l f  ufn~i Inu77  Encapsulation-Vitrification (W319i 7) 

9'4' A 
Jsii.ru~ioziinisn'ofxIldoiiodaiuuonXau ~a-alginate $iauiloa6ulilniuo~uo1Xfu 

6umsiu ( m w i  8) d.monn~o~n'unis~~u~~o~dodaiuuon6oulu"buIms~uina Inuif m r i c  

lGkln'.1 (air dry), ?f Vitrification ilaz Encapsulation-dehydration da1uuon6ou1Jniu1s 
A 

ronnkdiumsiAulu1uImsiou~naa (Gocy.a, 2542) ~ i d ~ u n i s m ~ a o . r u o ~  qiimsi (2541) 9.1 

mnaosr~ufnMiXau 2 57 ~.rnila$ls$u % u ~ & ? u  Abaca slu.1luil n l 5 l i % ~ f ~ M l ~ ~ ~ ~ ~  
d d d 

Encapsulation-Vitrification ~ l d ~ ~ l % ~ n " l f  mPnuonuinnii 5; Vitrification n5.1 Qln8lPJl$Qi~tl 

uiiiu.r~uoinis MS qmrdnR ifiunai 30 <u iiazwuiinirl!u'lnu??i Encapsulation- 
9 w 9  

dehydration ~ ~ ~ l ~ ~ ~ ~ ? ~ ~ ~ ~ l d ~ ~ ~ . 1 1 ~ ~ 1 ~ ~ ~ 1  

olnwanisnnaeai~a1ddsznuwadil?oEu wuiiijilobnaiudr:nis~i~ua$o~ 4.r 
i lob~o:di lAPnnaiudi i~o 1Xiifi ssru.ai~liazn'is:imuivo~idoiioriou~inis~~u Inu 

A L i t  u d 
oiyuosi$oluomoouazln'waiinii w.am~oifylunnnu~aozii~a~ud~i~olumr~Aulu~oln~u' 

Y Y  

h u i n n i i  ~nvm:soa~.ado--~ufi  ~~olboo:i~nnaiu~uwiu1Xuinnii1u~umouuo~nisiAu 

i n l n  iu"o.roin&luira6ozLdiuuiSuwa"niitt4~ &mu~uim:muuonlaa~ 1utumouuo.1 

r n r i n ~ u u l i o i o  (preculture) m s i ~ u & m i a ~ ~ n ~ n ~ u o i n i s  preculture iiwadilGdfuimilqu 
'4' i.aa6ana.r Inumnn?iuib<uuoaiinia31Rsnuinuu liirnu~ulsariiiozd~anaa ilazuuin 

A d a  d 9 9 9'4' A unsdoaonuwadutiu 1uni~r in i io i iodaiuu6nvuinianno~i i~aiu~iui~ iw'o~n~aiuoiuo 

iiisuindinui:nuila:ii9mniw~ o i a n ~ o s ~ i n i s n ' ~ r n u ~ ~ n ~ o . r ~ a m s s ~ O a "  i inumui i lunis  
4 w e 4 4  gni$o:iodaiuuonn&aul~iiuuin 0.8-1 u'afiiunr i u  dinfu$dQum~unaiu4iuifyoz 

muirngnl$o:o8odaiuuonna"au1~ 6-8 $udof t~u . r  (Panis imz Nguyen, 2001) 1 u ~ u n o u v o . 1  
A mrdi dehydration n%nisAdioonoinl%a .au'nvo~ms cryoprotectant aa~gumsdii 

Y 

r]mnuGZlumr~.r4ioonoin~~aa"iin~iudi$ify InuoYil&u'nuoc cryoproectant iiazn?iu 
9 9 d  nuuumlnuiznu oz~~un'?iaudott iu6unsiuoinnismnwa"nu~~~ii i~~ do~tiunaiuibumu 



r 2  A 
d ~ : i Z ~ h  cell membrane 1ia:i;o~iiid~8anaiuniuiralunir~u~Giq~uoiuou0~~ir n13 

Bo~~uiuui~ttwadtiinointtrtiiuoonTuZnuintduldna~~ou~aiu~8u~uuo~nir~nii (Rall, 

1987) 1iu P V S ~  J9du clyoprotectant d~~uu141fu @an (2541) ndiaii P V S ~  dJunii 
d 2  a B laaatuoluodaiuuo~na"aulud~uiord1dtnui:nu0iol4taaidou~Zu1d osiil.A"nir1d 

mlnmdndot~aazil.A"p1uwiueionirttiuu1u~orn~Ch~uin~ 18 nlooiolLaaiu~nlZu W ouii 
Y Y  

d W  d W  

waiil.A"~n'~~uio~~ot~ot~a:niuri~udo:ttiuulu1uTnrt~unaa uonoinuutuuumouuom 
. 2  A 

r i i ~ & ~ o o o n ~ q o r n Q C d n Z d ~ 8 u ~ ~ o ' u ~ t ~ ~ n a i u d i ~ ~ ~ l u n i r ~ ~ ~  ~nui luoluolu~orn~~i i  
B uinq Gnds:nirnus 

niaiai 7 nirronf?nuodliot$odaiuuo~ diimr Preculture ~ U O I ~ ~ ~ R I  MS diZuiimia 

~ T n m  ibGu 0.3M, 0.5M, 0.7M lla:!dl~ui1niaqj~nrn i~a:ltiuu?nuihu?; 

Vitrification lta: Encapsulation-Vitrification 

nala~t6u"p16u"pdwoa 

Sucrose 

Non-sucrose 

0.3 M 

0.5 M 

0.7 M 

~uor:t$olio 

2i A 5naimaasn~"awoaapdotp1odaip1uo~1 

Vitrification 

0 

0 

0 

0 

na"dointt?i%u 

?u tmrlouinaa l i f ~ d o o :  

d~uu~8uiiuialdnriias 
Y 

l % J d % ~ ~ l ~ l r j q m ~  MS h; 
1la:o:ld$uul8u~tiilu 

laaieioui 

encapsulation-Vitrification 

0 

0 

0 

0 

n~duu~8uii&mn1& 

bead 11a:~dduut8uiitiildo 

~ik~~luoiwisqnr ,MS dnZ 





~ m g / ~ + ~ u c r o s e  30 mg/L L S U I ~ E ~  9-12 I&U i i a : ~ ~ o a ~ n a ~ u ~ ~ u ~ u n ~ r o ~ n ~ r a ~  (112 MS na: 

114 MS) b i ~ n a " a u ~ ~ u l ~ ~ i o ? ~ ! ~ ~ ~ ~ l ~ l ~  1/2MS+Sucrose 15 g/L ila: 1/4MS+Sucrose 15 g/L 

Tnu!ribiotidiuuoims Tnuiawi:oirnrqnr 1/4MS+Sucrose 15 g / ~  n a r J ~ u i l $ l u n i r i ~ u  

4iaua:aonisia?~iS'~1T~;1iiXa i%huandudr:uiol i a m  iin:iis~aiulunir~iuidoLdoSn~au 

n i r~$u?n ln~~uu.a~a~n i~~o?~ iSu9n (slow growth) 1nun1ri1riRd~u1oln1ro1~1r 

f: oiodinirlnln~w'utbu lun~r~nod"~l~in"nnn~~a:od"i~~nd~nlunn~w~rru.a~S rauvfa 

nnaotRnlnn~r~!u$u~nrruna"a~d~i~a:na"audr:~uludr:iu iia:muiroiildl$lu 

nirraurarmiuiu~n~au~nru"a.ainirin~nri!u?nln~~ovju<luuda~d~n u in r?n~?3u  
Q auirnrlioriutdv nau~Kunis~nlnmsn~ao~i~u?n'~~i i~uu~oln~~iu inq .a~mndrznu 

44 w naiud~i~o!o:%$n~ri!u~nuabndni~ado~d 

mmnao-rtioudz niri~uinlnliow"ona"au~unniwl~u~duan (Cryopreservation) 

I ~ ~ $ ~ ~ ~ U U D ~ ~ X ~ ~ H B X I W O ~  od"luld?u~mwiio:odo~uolnlr preculture !ill6 MS+O.3M 

sucrose, MS+0.5M sucrose, MS+0.7M sucrose lla: MS+non-sucrose ~ R ~ ~ ~ ~ ~ u I U ~ ~ ~ ~ I Q U P ~ I  

U l f l q  inu?; Vitrification lla: Encapsulation-Vitrification ~ ~ ~ ~ d m u u ~ m n ~ a u ~ i n i u ~ s n o ~  

ron!tinkain~!u?n~ilu!uTnri~uiwaa (- 196 o.mii.anl4un) ~ t b i o ; r i j m r 8 n l n d ? u i d ~ u u  
Y 

m n ~ ~ l % o d h n ~ u l ~ f l l ~ b $ ' ~ ~ ? f l ~ l  01; &-l~DUfll3 Preculture & . ~ R B U I U R I ~  Dehydration 

~ I I ~ ~ Y I T Q ~ U O ~  Cryoprotectant I I B : ~ : u : ~ ~ ~ I ~ u ~ I ~ G u L G I ~ ~ c ~ ~ ~ ~ " v Q ~  Cryoprotectant 

nasnaufllrlilli~:o$o~u~diluu%od Cell Suspension (m5dli%a~11%3ua0u) Embryogenic 

callus nnao~l!u?n'~1iio!d 



uwi?wuia"uinvmsainmi. 219 nc i  
44 aoms %%u. 2530.na"au. nin?riw"rnaw n a r z i n w s  urn?wuitYu~n~msarinm~, 

fl74iWW1.339 u .  (5md1iu1) 

qimn ~ w f d l ~ .  254l.~i~ifiu?~lni~B~'~~flSS~fla"aU Abaca (Musa textilis Nee.) 1I.l 

nmwdaomi&~. 3 n u i u ' w u ~ d i q l a ~ i T n .  nin3riw'mau ntu-mvms 

urn ' inuir iumvnrainmi,  nl.rmw1. 84 nUYi 
d 9 aa 

0s; n n i r i u n i  2541. ms0Y?n~iia~~uiuw"uBnaau6unaiud~6~d~a"wu~ssu 

im:drzntihu . rnsoy?n&mz~wuiwrsarw"r~i~~ada"wu~rru?nu, 

naiGu?o"uiia~i~11u1iip.O'~un1~~uitYuinvmra1nmi. 66-93 u .  
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Micronutrient 

Macronutrient 

NH4N03 

KNO, 

1 Vitamin and organic 1 1 

m g k  

1650 

1900 

1 Glycine 

Nicotinic acid 

Pyridoxin HC1 

Thiamine HC1 

Myo-inositol 

t¶Jl Murashige and Skoog (1962) 

0.1 

100 

Other 

Sucrose 30 





d pl 

flnvi~n~lula~m.i~iipI~nvl~~aw"odqnaau~~~odaga Spathoglottis 

Study on Technique of preservation of Spathoglottis sp. 

lmunmu.au'nln'qBfu$diia"a im:lnnmu 7 .au'niiikorqodvjup' i<oaaindi lGgni imu 

n~r~inXaulu'oono~nd~iia:d~nlunniwdliinu~~nu nisa"flasuBana"aulG4Iildu"a 
dor d 9 d o ,  d 9 diadr:mn Qa6ii$uloaayin~wupnaaulGla"!ilXq~w"up' mroyinvwuqnnaulfilu 

A 
nmwnnoamnaoa (in vitro) i$umroyin6uanduiiiu (ex situ) .aao:ibuiindaifiuin~i 

imnGnmriiiuinlnn4aaYin6na"aulGlXinui:nu~ia:idr:~mb"niw mriinlnimnlul9 

mriiiuinlniiariu{na"aulG5uarfl,a Spathoglottis $udiiu'urnrlnuraurau6un&aul~u 
Y Y Y 

nfjnii 4 TGR AD S pibescens Lind 1 (i&a%..Am7) S. aftinis de Vriese ( i&ld~2&2i~fkJ? )  

S. eburnea Gagnep (uiui%~) iin: S. plicata ( i iupn)  aia"ariini~was~anarAaun~rwnu~aioa 

lunon?$nqa Spathoglottis ih 4 .aGn iUdoinPnRn (pod) U I U ~ I Y U I P I  1-2 iffou 8 n i i i i i  
Y 

ilnuiiwizGuauuoinirqmr vw auliinldslnnau iwi:i~uau.~~ds~nnouou~~~udou 41 
Y 

~udouna"au~~uiiw~zi"aualuo~n~r.a:a~n~rio?~iSuln 2 drzinm Ao (1) 8 n ~ i n i r n n  

~ l ~ u i o l m r o i m s d i w i z i i u a  ;a oymhuoimr 112 vw l o  vw iinz 114 vw (2) 
Y 

8n~linirI~ni~u"~l~"a~o~1u~ardi~u1uoinir ;a manitol PI?~IPI  15 iiw 30 n?udaSms 

wnmmnnoa wuii  na"au!fi~unfja Spathoglottis ;a 4 viin mu1rooYin6uuoimr 

qnr  114 VW k%Jlu 7-8 ~Aau Inu1i6aa subculture I n i  iln:m58nYlmr~481ru"uia 

oonlu4n manitol 15 n?uiotmr wuii S. pubescens ilil: S. eburnea ~ I U I I O ~ ~ ? ~ ~ U I U  



5 iz0u $49:: subculture S. aftinis O ~ ? ~ ~ & J I U  4 i z 0 ~  iiil:: S. plicata 0l4?flM?i 

ulu 3 iz0u aiau rnanitol 30 n?lJi0a9Gls il%~iuna"au?fi%'u~?4a"09 %0lJ%lJ?nfiLia:Gllu 
I 

! 
I u  I lAou k i fu  iw'oi~ums~r:nkd~l~d~e,Iun~so~~n.d" 8.m~silion?Bmsn~pl?uim 

9 9 2 '  m ~ o ~ m ~ ~ u ~ ~ u i i ~ ~ i ~ l ~ ~ u o ~ " u d ~ ~ % u ~ ~ ~ ~ s  di~n'muisnoy~n~?Auiu~~ 1 3 T~u?riio.r ! 
Y 

i i n i s G ~ u ? p l i ~ u ~ n r u ~ i ~ i s I ~ P j  ! i 
I 



L. Y .  

La io3yi~u1m1usrsu.ai~dii~nd;.rtiui8uoci1.ru1n nbauYu'i8uw".a'luiliu.ri8ua (Subclass 
B d B 

.T" Monocotyledoneae) 0 d l ~ ~ i h b 7 ~ l u '  (Family Orchidaceae) ~qig~39aniiq~a98(npdd"u09 

L - w"lf!Fl0fl (Class Angiospermae) flbaU%l??ld5",ltU 25,000 %;a (species) (Dressler, 198 1. 

81.rlnu nss?n, 2547) i~3yi.Pulnln'lu~n~"adunia"uiiou~i~n.Pn i j ~ d u u u m r i o 3 y i G 1 ~ h  
P, 2 

n a i u i i u u  i i u  I Q S ~ L . P ~ I ~ U U ~ - ~ I U  W U A U  Asu iia:$+uii9:: n a i u i i ~ n d i q v o q v ~ ~  

nbauldo:wulnnlunniou (tropic) iia:linigunbau~u'ain18( (epiphyte) daunXaulu'd~~i 
d c; 

lunnaudu (temperate) lini?lunZaulu'Su (terrestrial) ni;?ull?ijvuiniuiqiidvuinianw Q~ 
8 %I 

4 0  9 
QZunii 1 6 im:l8nonijvuindi~aiiun~PIldoudqvuiwlp.sidqn l n u u n ~ n u i q i i d  5 

4 Id~un"9 10 V/n II?~ononul?d4 15 (Shuttleworth et al., 1970. 81qlnu f l ~ ~ % l ,  2547) 
9 4 0  

~dii~nonnbaulu'ijuinuiunaiuuuu Rvomonwuimuynftuniaunni im:rnsdnhoiniln 
, 0 

nbaulu'nqnaiiiaai (vanilla spp.) 94~~uIuo1~1sInui~~1~vo~na1u~i jna"unoua1Qaa1 

igud$tn;uiiwinaiu 

9w d 2  rhn~uds~m~lnuijnbauluwu~wuiGo~~ina~unau~~ui ia:mnnmu 
9 4s-d 

(nauwqnvmnn~nui~ows:ui~ioinsn~ idu 6, 2542) i d o . r o i n i ~ u ~ u r i i i ~ n ( ~ o ~ n ~ a u ~ 4 J " i G o ~  

fau~rh~yii l i-an&voqlan lnuiinbauIl?~udosuindq 167 nqa 1,140 TQR oindiuau 

n~aulfidwun'~iibaia~anuinnii 796 n?n dr:mtU 19,000 1Qn  (ds:uaa, 2546) nbaub? 
lnummsniili~ooni8un~u~1ua'nvtU:n1si~3y1~ulnlXiu 2 dr:mnlnaj q $8 

1. n junbaulu'G'a'9oib (epiphytic) $onb~ul l?dm1:8 i~uo~uuiu~~~u q 

lnuijsincni:.Pnfl"un"qll?w?~di$u nbaulu'oini~ijbiuauds:ui~ 65 i d o i i G u i u o s  
9 4  4 ndau lu~vhnun  n B a u ~ ~ o i n i a d ~ a u ~ n a j ~ ~ n i ~ u n i s X i  i i u n l n ' i g u n b a u l u n u m s  

io3yi.Pu~ni8udi~ui~ualojijnisiinnno (monopodial) idu  n g a u a u h  (Vandn) n?aiBu 

(Ascocentrum) cf a h 4 (Rhynchosfylis) nq a fj n rl I u (Aerides) ~ ~ 5 1 d l i ~ ~ ~ d $ ~  
9c;4 

(Phalaenopsis) Y aY nb3u ! u n ~ m r  i o ? y i ~ u l n  iguno (sympodial) i i u  aqanaiu 

(Dendrobium) T I Q ~ ~ ~ D U $ I ~ U U  (Oncidium) n ~ u i i ~ n ~ u i  (Cattleyo alliance.) 

2' 
2. nbaul;Su (terrestrial) i j i i u a u  35 idoiiGuA wuvuodniuifu~uddn 

ngulmo'unTuinq daulnniguwandiiii?oiliSu im:iguwan$iimsrin~anaonq~iibq 

huma"oiiu.mioil$5u ido&~ih~~~duo::wa"luiia:i~non wiYounfi-lfalnoj i i u  aqa 
9 Y 

E l l ~ u l d ~  (Habenaria) n ~ ~ d ~ - l " a l  (Tainia) nqCl¶-Jflf$J?d (Anoectochilus) nqai~oqAulu 



nmfl (Spathog/ottis) n $ a u l ~ ~ n d r : ~ n n W ~  W2flnflnd4n~u n"8fli%u?~fl~a~~4~w"1u1: 

(Paphiopedilum spp.) ~ani;Q:%u~~n~uv~nn~uii1u~fi~w"ufilun'u0$ ila38UW?flli;91~ 

Zii19uama~~"nl 
B Y 

fl$aulfitiufl?a Spathoglottis o ~ ~ u ? ~ ~ ; ( ; o u  Epidendroideae ~ 4 ? 9 % 0 ~ i i  
B B 

n a i u n a i n n a i u r n c ~ i u ~ o ~ o i a " u ~ ~ a z ~ d i ~ ~ a ' n ~ m z  ~rn:iiiiuau.aGnu~nni~nr~nu~"uo~ 
2'2 n 

n~au1h f9nunuu lan  i i n ~ a u l h a i u n g a \ u a ~ ~ e i ~ u u ~ u n a 1 u d 1 6 ~ ~ 1 ~ ~ ~ r ~ ~ n " ~ " ~ ~ ~  

d r : m ~ l n u  rkd ngaaiu'nm (Vanilla) ngana iu  (Dendrobium) flgad1-1 q d o d ~ u n i u  
B d 4  

lmn:ui i lazaqa Spathoglottis !~un~au!~nQanutnuuudGnbdu9 (nrr%n, 2547) 

~u"oaoini8un~au~~dwuif iou6a~~:~n~d~n1n~n~ m n n z i u o o n  i m z m n n z i u n n  iSu 

wandiinoniim8o9n?o%iauaa riau.aGndwum-lmn16noniiia9 Iud r :mahu i i  5 .aGn 
2 

lnu6aldaouru lud l l i t1 lk  f?rino$uun'uun:iimflnodo\ni~nn"Ufain'u I uu ia i i az i r ou  
2 

i u t u m u u i a  ~ l i n z f a i  2-4 IU ionof l i~nEi1~$1tro9fa ui-r jL l l i  20 IqfuiilURIUUld 

ui~.aGnuiai i iou 1 iunr noniiind~aiunioniu~Bu~iiaznZunon~dii9na"iu~u imzm-loon 

i%ou$Ius:uiui8uariu nZulhnniasnai.rGnoznon$a ia.rdmun-5.a ri3ulnui;an+uhn 

r i u i f q i f ~  m8i~nnrwouuia lk iC;nGou nduir%d 2 i n  I n a z  4 ndu ida:n4un&u 
nr:uo.r i i i - loaniSu 4 %fin ri-rd 

Y 

1. Spathoglottis aflnis de Vriese ( l ~ ~ d f a b V ' i a l ~ i ~ 2 ,  fa&ialn{ua) 

r iaudu p l i i . r l i ~ i r i u o u  uu in i&ud iugu~na i . r  1.5-3 ivuiiiunr i i a B u u i  

wdouid1nn~u1ul8ullt-m u u i n  20-30 x 1.5-2 iruiilunr da iu imau  i i d u ~ u r i o u h a u i s  

niononnr.rg.r 20-40 ieuiiiunr Kiunionauwou irdir%a j;Iuds:ii~i8n 7 n'adur:uz nio 
1 nonldisrn"n~innaiaio6~uld n*iunonuia 2-3 ivuiilumr ~u inn0n 2.5-3 ~vu$~unr nadu 

iimffotn'foi8niiria96-1nuniu nai.miuIunr-rdaulnu~nom~~uidoido2difiounau 2 

i u  a z i n ~ a l n d o i t d h I u q t i l a " 9  9uq~~rlu3tnfi.r'luiiaznon oennsnqa inu-wq~ i in iuu  
I Y 

nn o B wumuihldim3o.aiud1m1ua1u~~nuu1vuifiou~nfil1n~o~drzi~~ uni%mnnmc (ou 

air( 2543) (mwd 1) 



Y 

2. Spathoglottis pubescens Lindl. (i80.1Gua13) 

ijldiidnXia$osfla4iainGua (s. afinis) uin iidd1-rriunsddn2iud1nuod 
2 

1 ~ ~ ~ u a i - r ~ s ~ ~ ~ u d a ~ ~ ~ ~ a ~ 4 1 1 i u . a " u ~ i ~ ~ ~ 6 u u ' 1 ~ - 1 I u ~ ~ u a k ~  fi5i.r 1-1.5 i.aufuuns u1-r 40- 

60 iauiiwns i ium 2-4 l w i o i i ~  aonooniguio iqoin~m XIU~~UI? 60-80 
Y 

iaun'iumr $ 1 ~ 3 ~  5-10 nondodo nfiui~udii9nmuuiaZ~imia nEiuJiniiina"o.ribiidszii 
d d 9  

i'imiad~nun2iu nonuiuinumn31-r 3.5 - 4 iaun'iuns oon~ond3-riR'ou!m~u - h m n u  
9 ssss 

wumuaiuihnTovjt1i-rd4uiiwz (n~uwqnvmnminaidowszui~ioiasn~, 2543) (mwd 2) 

3,. Spathoglottis eburnea Gagnep. (UIU~R) 

n ' ~ i i a z l u n ~ i u i $ o ~ f l ~ 4 1 a i n G u a i i a z i C ~ ~ S u a 1  bnvarzn'3uduiiqnila:: 

d i i i i u u  uuinidudiu~u~nrn-rnlszu~ol 2-3 iaun'iuns luiibnvolziguiiuiu q 

ui~dszuiol 30 iaun'iumr daiuluimau TnuOu3ibn6ou donnngd 20-30 iaun'iums 

noniiinddmudo nonluio6ouunzozmuouuiunI~az 1-2 non Kiunonui? 2-3 

i c ~ p d n ' i o ~ m ~  " ~ ~ 1 ~ ~ 6 f l d ~ ~ ~ l o l  3 i%un'ilJ@I~ ~ ~ ~ ~ ~ ~ ~ ~ Q ~ ~ ~ ~ " ~ ~ ~ B ~ ~ ~ Q ~ ~ Q ~ ~ I ~ Q Q ~ ~ D ~  

izouqmnu - wqaimuu wumunujdn~~m1d~1inind~iiaz~1inmza"u~~ni~udindo (ou 

Gun', 2543) (mwd 3) 

4. Spathoglotfirplicata Blurne (nb3ulGSu 1 i Q d ~ U  jiupn nrziQuuih) 

fd3~?¶%ugd 40-60 iaun'iums ~nu~ui8unszidizdou~i-rflau idudiu 

tubnaic 2-5 iaun'iuns iimuluqu 4u~Giinuuouuuiunii 5-12 iaun'wns I 800 

i~un'lum5 z d  1 iUm3 W?IU~UBIJ&J 7 ~ Q ~ Q Q ~ ~ ~ ~ U U Q ~ ~ Q I ~ I R U ~ ~  ~ Q F I Q ~ U I ~  60-100 
9 sssd 

iaun'iunr (n~uwqnva~nminuidowszu~-rio~nsnm, 2543) KiudonauiiC.~ noniiinddaiu 



Inuuyui $ o s o ~ n u ~ u i ~ ~ ~ u u u ~ a q $ o ~ o ~ ~ u i ~ a ~ u A u i ~ ~  liiu$unBauldaindi~Aon~rK~ 

iilXdr:vinrnBaulGana~~~a:o~~q~w"u< 
d w  d  Y 

iiu2~i.rlum~oyinvwuqnaau7sJ" vii1Jn;naiu'it i i iqoonlif lu 2 ri2u 

lwnjq $0 

1. m 3 ~ ~ k ~ ~ u ~ i ~ ~ i ~ ? ~ a u 1 1 ~ d 4 ~ 3 3 ~ 1 ' t l i $  ( in  situ conservation) iqu 
d P I  d  Y d i d  d 

n ~ r l i i u o ~ i n v w u ~ n n a u ~ d ~ ~ ~ ~ ~ ~ a ~ u ~ m o ~ ~ u n n ~ w b r r u v ~ ~  8qi$u'i+mroy ?n lmnn4~~~u 
Pa4 p l d l  

mr~nlnna~unmnna~uwi~w"uqnrru (genetic diversity) ~dns: i i lb in  a5;lvnaIan 

{ounii l o  idoii4un' i u " o ~ ~ i n u i n ~ o ~ n ~ ~ ~ d ~ ~ ~ a f f u o ~ n a " a u ~ ~ ~ ~ 6 a : n ~ a  raubh%rnuim 

nauqunmwarruvi~lur:u:uial~ 

2. rn3syYn~'nliluamwuen~~~d4~33p1'tli$ (a situ conservation) dauln+a: 

~Au'lunauw~nvainpli iioun~aul~iquo.rn.vnirila:lonvu 8.n~uniruin$a:inln 

l ~ ~ : ~ g ~ ~ l ~ ~ ~ d ~ : ~ l f i l d i L ~ : P d ~ ~ l ~ ~ ~ L ~ ~ i : ~ ~  ~dotaini~unirii.nu~ur:u:uiau~u 

n1~~8uSnui luar f i l iwuon~~~d~~~ruv i~  i i l inaiu'iZ 
Aaac l  

2.1 ~iiulu~dmunuvam (living collection) 

~~unird~nua:~~ualu1r~L?ou~iinfiliw~~anBou~~nui:nu iinirlii~.rgiln 

inlnoriiq8 iiynninrdiinaiufnaiuaru~~iia:9~alaai rauh.rudr:uioriwoi4uq $39: 

dr:nunaiuliidolumroyin&muG: 

2.2 l i iu~uE%uin (seed storage, seed banks) 
aY4 9 a 92 d p l  

Y Y Y  

rnrl8ulluuuuuon $8 lvwunuou luinnXaulddaulnnjiio~~Zu vhii 
1 
uuodtiuqomr?Oua:naiu~uluiuin $9n'o.1Drnrwnumnr~ia:~iiuJn (iuin) ynY 

2.3 l f f u l ~ ~ d i 5 ~  (pollen bank) 

~ q u n i r i i f u o ~ r a u l u ~ d n ~ u ~ r ~  (pollinia) &iil$41u ~nui iuandi i iu i r~ 

(Seaton, 1994) 

2.4 i f ; l l~~~i=10@ll l63 (in vitro conservation) 
Y Y  

1 ~ u n i r ~ ~ u o ~ i n 6 1 n u l 4 ~ n n G n ~ w i : ~ " a u 9 ~ ~ o ~ d o ~ ~ i i a u  mlnrooyin6w"up' 
9d 4 4 

l$iLldr:tiuiraa' ~ifo:do oiua: ~~a:n'udou 1nuliiuiia:liu:u.lilunaonLLn"a ariuuu 
p l u  d 

l~i iuuin~do.roinlaw'un~ir~9iu~~a:nirg~~ainuiod"ou anrnr~~u.r5uiu"otuiainnir 



2.5 nir l i iuinlnlugarnqi6in~ipn~don~~4~ (cryopreservation) 

muirodauliiuinln1Auiauiu (nrr$nua:qnn'o, 2540 ; Thammasiri, 2002) 

l ~ u m r l i i u ? n l n l u { ~ ~ i ~ ~ i ~  (freezer) f ! P ~ ~ P ~  -10 nwinadun ~ 3 0  -40 owianGun 
(koopowitz and Thornwill, 1994) l l a : % ~ ~ ~ ~ m ~ l ~ ~ b ~ a ~  (-196 odflla%aa?u~) (Pritchard, 

B 
1984 ; Thammasiri, 2002) ~ ~ u a r : ~ n ~ r ~ n ~ ~ n ' u u ~ n ~ ~ u a n " u ~ n n G n % u n ~ r ~ ~ u ~ n ~ ~ ~ ~ a a "  

A 9 diwonudouliaziuiin d.rn~au1fi~d~:nunaiudi~~olunir~iiuin~i 1Auli nbau1rjZuun.r 

(Bletilla striata) (Ishikawa et.al., 1987) na"a~1f i ln~r j lG~d  (Doritis pulcherrima) 
a 

(Thammasiri, 2002) ~tdimrnnao.~~n~im~nn~u~a"uniro~~n.d"na"au~oJ"~u~qa 

(Spathoglottis) lunmwdaoal~on3oluwaoalln"a (in vitro conservation) ~ I M ~ U L ~ ~ U  

mn~u~a i i lwdnn i ro~  ?n.d"na"au1o~"lna"nmw"u<n~a8udo1d 91 ,o 

pdnrd 

1. h.mh-'?u!u'tf?a Spathoglottis l d  4 TGR (species) $0 
Y 

1.1 Spathoglottis pubescens Lind 1 ( l ~ 6 d h a l 2 )  
Y 

1.2 Spathoglottis affinis de Vriese (l%l9$2~12l~ G u ~ )  

1.3 Spathoglottis eburnea Gagnep. (¶JIU&) 
Y 

1.4 Spathoglottisplicata ( l ~ 0 d i h  i l u  pn ns:l?luudl) 

3. m~nc~~n"ana:rnrmGi14lunir~wi:~~u~~u~nna"au1rj 
Y 

4. nirh~u'9oonFuGn (osmotic inhibitor) 6 d ~  manitol 



v i h  

2. i i n l c i g m . r e i w i s ~ ~ n . r i : ~ 1 ~ w ~ ~ i : ~ a ~ p d n i ~ ~ w i : ~ B u ~ ~ a ~ ~ n ~ a u ~ ~ ~ p d h ~ ~ i n n i . r  

olnassfi 1 

mmnno.r~io:n~r~n~~~mro~~~r~~inr~:idi~u~:nu~un~riw~zidu~ 

iu!nna'au!u~~nwnu~aio9id 4 %h b W l ~ ~ i m 7 q ~ 3  Vacin and Went (1949) ijjuqmf 

oiMisiugiu im:tnuda.rigu 3 qmr 

qmr A :  oirnrii-amnei vw (1949) ditu~iu:w~ia 70 On[in?udoS~r 

I~UTI$~UR (P) 70 f l ?~ io%T j  iin:~.l(il~n'~oJ"~d (AC) 1 n?uioIimr 

agar 8 n?uio?imr 

qw B : oirnrZ-anrirG vw (1949) d i ~ u ~ i u ~ w f i a  50 3nFiniuioBnr 

~J"u&~EIw 50 n?u&3[im5 ~9(iiun'uoJ"u6 1 n?uio[imr sucrose 20 n?u 

dFl[im;15 agar 8 n?~Fk2m5 pH 4.8. 

qm c : oirnr~amri:i vw (1949) ditui'iuzwfia 30 ~n?iniueioiimr 

oJ"pdd$4PIFI 30 n?ud~%X W ~ ( i l ~ n ' ~ o J " p d 6  1 f l ? ¶ . J & l [ i ~ ~  sucrose 20 n ? ~  

do?ims agar 8 f l%.J~~?h~ pH 4.8 

liii3nnbaulPJ'uiAi~lXn:oi~ s i i i~o i iauo~Rnnbaul~~auni r~ i~ lu io5a  

iionnoclon' 70 ido%.~& uiu i ui? juiJnnbau?~uioPniionnoclon' 95 1doii8ui nu 

ldoinidaalduo~m:i"nu~~ioanoclon' Gnflaw*iuiJnna'auW wiRnoonmiuuiaigu 2 dau 1; 

JaiuAu~niu!noonoini3n lii~u!nldiw~:uuoi~irZqinri:i (luau 4 qnr Gild 

mi:i;i;t~uXo;o.idua~olp.s~~ 25 + 2 osmi.ani;un ounr:Aiuilntonigul?rn 9 r i r ln i i  

01M19%Hi (subculture) 



3.2 ~nlnnir1~nir~uiqoon1u~niWdov:aonirio3a~iiu~m 
94 9 

iiiu;udounirau?un~no~nnirMwao~d 2 i?q 4 van uiou?nduumwir 

vw ~ I G U  manitol 113aiol 15, 30 nfuioFimr I j u ~ n b n r n r ~ a 3 ~ 1 i i f i  LL~:I:ULIXVIU 
rnroy?n~1nuIi iot id~uuoiwir lwri  (subculture) 

.- 

[I: 
L 

1.2 &~0lzmiaw~nvfliaF;1iv~ana"au'%oJ" S. pubeseens (l8BJi?Uala) 

i~o4~'ualaiihvolzWl9 phenotype iniriuriu ~es~au' l?mi iuauln Qz 
Y 

2 i i q ~ u i i  n"audinuotnoni~oc~'ua1a mrq~nudnon iiiiiuliu~n~.r~.rvuui~uiiuaRqniriu 
Y 

a 
dniPi1I.h $ ~ ~ ~ ~ ~ ~ ~ ~ f l ~ l f l ~ f l ~ f l ~  ~ I W $ O ~ O ~ U I ~  60-80 I IU~LPJ~S VpdlRF~Ofl 3.5-4 

i.au%ums anars~a~ui~uws'ouwnu1oda"od~ 2 ~ 6 ~ m o n u i u  iiazw~auwaruioi$o9lel 

aunrz$qnonidua mnriYa(18undu Inuiif\"nvtu:i8uKouiwa"o~ iimriniln 37.5 

idoiiciu.' iln$uunnwkoinwnumnsi8uiaai 25 i u  ilniiuuin ( n h  x uia) iviin'u 0.75 

x 2.3 i ~ p d i i o ~ m ~  ~VWIFILIJ&~ 182 x 574 " b p ~ f l ~ ~ ~  ~UWI~L&J¶J?~Q 147x199 b J f l ~ 0 ~  

d d a  d 
idaiiduiiuanvluiouu?ToiPiin"u 13.2 ido%ui (mntd 1,2) 
























