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In Vitro Propagation of Venus’ Slipper

(Paphiopedilum godefroyae (Godefr.) Pfitz.)
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ABSTRACT

in vitro propagation of Paphiopedilum godefroyae (Godefr.) Pfitz. was induced the
large number of muitiple shoots and conducted at the laboratory of Biotechnology Research
and Development Office during 2001-2006.The experiment was divided into two trials. The
first one was studied on the effects of growth regulators of BA (6-benzyladenine) and NAA
(naphthaleneacetic acid) on the plantlets development. The experiment was designed as 4x5
Factorial in CRD with 5 replications. The plantlets were cultured on Murashige and Skoog
(MS,1962) medium supplemented with 0, 1, 2 and 3 mg/l BA and 0, 0.1, 0.3, 0.5 and 0.7 mg/
| NAA. After 8 months the best growth and development of plantlets was obtained in
cultured of MS + BA 2 mg/l + NAA 0.5 mg/l media. The result was completely supported
vigorous leaves, roots and 3 shoots per plant initiation. The second trial was studied on
clonal propagation of root part and was designed as CRD with 10 replications and 3
treatments. The diameter of expansion roots 2, 3 and 4 ¢cm of 8 months old were cultured on
MS+BA 2 mg/l + NAA 0.5 mg/l media. After 10 months in culture, the expansion root 4 cm
of diameters gave the highest number at 38.9 shoots per root. The shoots were excised and
cultured on MS+BA 2 mg/l + NAA 0.5 mg/l + activated charcoal 2 gm/l media to develop the
roots and vigorous plantlets into the large numbers for propagation and conservation under

natural condition.

Key words: in vitro, propagation, Venus’ slipper

o oa

Y dninideiannmaliladfanm nndmmeinens andns 10800

v Bictechnotogy Research and Development Office, Department of Agriculture, Chatuchak, Bangkok 10900

230 TEFimmanYeEs 19 24 atuf 3 fusaeu - Suey 2549



UNARED

mazeneiuinieldsaaviuinug
WiRleen3a (Paphiopedilum godefroyae) Tu
snmdaamds WolAlEsunuduysunasnn
‘i.uﬂmwﬁmﬂﬁﬁ’ﬁmﬂwwuﬁmLﬁ'mﬁaﬁﬁ
gninfidewanmaluladfinm nsudsnis
A5 5ol we. 2544-2549 Tapuaiaiiy
2 MINAaYAD NIeaedi 1 Anuwazad
m'sﬂ’m@mﬁw%n&uﬁﬂm BA uar NAA i

at ar

nTWauFudaundaaliTaariituiiwu

sthe,

MRS 1A MEUMTNARBILLY 4 X 5
Factorial in CRD %1 5 21 tW1ziApauu
a3gns MS Adinasnugamsiaiydiule
BAO 1 2 uar 3 4n/a. 974U NAA 0 0.1
03 05 uay 07 NA/A. NEINWITIALY

Juan 8 WHou 0 mIgnT MS+BA 2 un/

]
o~

a+ NAA 05 un/a. Lﬂugmmmiwﬁﬁa}‘m
ansaNdamsasuivlanasiRundusau
wazwanlgd 3y snuazmia 3 miad
udgnsouasssyanl nsnaaasii 2 Anwinis
seelaaundplisasinndmuginiamss
Toelddmoeenn Taersununsmaasaluy
CRD %1 10 41 3 35338 Tnwassa 21y
8 Lﬁauﬁﬁmmmﬁum@uﬁnmo 2 3 URz 4
. wazl,gﬂ\mua'mmgm‘s MS+BA 2 §n/a.
+ NAA 0.5 ¥N/8. Mdsnwziaes 10 ey
mnﬁﬁﬂmmﬁumquﬁnma 4 oy, Wy

fusasnaniigaiady 389 fu amiuLen

& ) é’
fuazinlwnzid BILUDIWNTERT MS+BA

2 An/a+ NAA 0.5 un./a.+activated charcoal
2 n/a. Wewaursnuassundiudeusals
SwausiuFnasnn wshluzseduiuss
pudniiugluanmssinmasaly

&

o - & @
andan: lugnwdasmds n1svetuwud

3

naaeldsaaiiung

A

niuldisaaing  (Paphiopeditum
godefroyae (Godefr) Pfitz) fidassTy
Venus' slipper ffslngdn saaviiuninia
spadiumsund s neendlidnunizvey
thneadudhmifudugdasensadt viei
SDITNUALTNIRRT (Cribb,1987) Faifufia
fidnunwinoiianis a,ﬁaaﬁ'ssﬁgﬁmq fdu

anuulanazasaanuazly  Seividauls

fnuaztgniunndu - Snfafiufy
ABUT NG f‘».v'ﬂﬁﬁn']'ﬁjgnLﬁamiﬁﬂammwé
viae U inAuasseYsznA agnals
fian madgnniwldseadiund Tasowz
nieldisoaviundiufuidu aasldunazis
gnéipsmungyang uazvaniisenisinasy
Wusenassnd  slvindaeldsaaii
widWuiuvinsagaasaly  uasliguiugly
Culaing!

ndeliisaviiiuridaayluaed
Orchidaceae W#tiay Cypripediodeae 49

ar
4]

fiogMavun 4 ana Ap Cypripedium,

Thai Agricultural Research Journal Vol 24 No, 3 September - December 2006 231



Selenipedium, Phragmipedium U8
Paphiopedilum (Teoh,1989) &w3iun&uld
soURNNIANR Paphiopedilum fumiile
ANBITHTIA lULALIIATaUTRU BTy 9N
fudpuazfunsuld s Tusenidugls
(Koopowitz and Hasegawa.1989) &y
Uszialvewy-ndeldseswihunifiveana
\fanfin Paphiopedilum winiu
nielifssadinnsdundrelissnm

= o

s Asdulalasuanvialmionandlau
sudnidtonroonon sriuduannlaifisagn
niae sifisflausuiiungy Tusswnendtu
Bemdpdulilnauuiuiigeanszdumea
1Ng viadunamenniu uasiufuditonn
Tuldimuaudunanuuvaned (wyad, 2521)
fm3unfeliseainunanatinueguuiiu
fu wazdmaesoduladn
niaeldsasuiundibuizeysndlu
Tduuuievineas 1 musudynyinde
nradsnidssing Seaidadaiihussiug
ﬁ’ﬁﬁr‘f’!ﬁ'ﬁgwﬁuﬁ: (CITES, The Convention of
International Trade in Endangered Species
of Wild Fauna and Flora ) uazaiugulaili
finsdsannnaalisasinundfiueini
saiunsdfiisayinimariliainnissany
wufifsniniy  Femsnasufeduilldan
mawziisdlugnwlasadedin  uazag
FuuwenaWugly nmszeeiufifivudiey
vilFms s ndumsdnlutiagiu ils

WNIZIINAITWI LA AN

232

Unfimssensiuindaeldsoeinng
feuvilaoniswnswin deldnsmulunis
son uazldidwausiuySantdaian (Lucke,
1971; Cho and Valmayor, 1988 : Pierik et 2,
1988) uaranaiflosnananyzasiin A
Lisnysolzeswdaneluiin - visanul
WA ENTIgATOIMIALHIWIIADY Fmdy
nspeeiuflasntsuenmis s
dapndtnniwiziuda  Lilseeinnisiasn
Wulnzassiuth Fevihlimsuanmiadenuly
fian  fagifunisunzifeiisifendaeld
spaiuaislilssaunadSawifinns wi
wefinszenelaau (clonal propagation} o
nainasean Uanasin futonsniasf sy
mmaacmw:zﬁm‘iummiqmmm qn
ﬂi:auﬁuﬁmmmsﬂmﬁaumnf,%mmazﬁ'n
wigells 90% (Morel,1974) uazldiian
Waunnulunmstmi idaueaaa (Stewart
and Button,1975) Bniouaada laWmuisie
14/l (§Aws, 2540)

Fonrsimaiuupgasemns uazld
FusgruBuiiawmuiniseslaaundield
seavitund  Telddruaududeusunnuan
uazaedtu dussduusylemiludums

g &

suinBuaznszeeiufifuniadt Tasmne

9

&

Basdausinvaandreldsaaituriwus

=

WMABIATIUUBIMITEAS  Murashige WAL

Skoog (1962) Fafiugnsemisfitszney

m"mm@mm'iaﬁmmuﬂ%’u Tuusunuf

ar
s

wsnzandamawsutivisvecfis  wefelu

P v od .
FIETIEINTIINEAT ﬂﬁ 24 auum 3 NuENBY - SUAN 2549



agfvrilauaziinuaeessaIuaNNIsaSY
dulafdnTuomamasdes mnsauiy
silepasiase Tumeasssldldarsaiuay
ma3aifivla BA (6-benzyladenine ) 9
dulslalafiudanssietonids @30
Fnirlvineenlddlundivlivaroaia
(Koch,1874 ; Tanaka and Sakanishi,1877)
waziuasifquanifinsziunisudosad
NMABENELTRE LR MSWRBULURI TR HRALHR
(Skoog and Miller,1957) MINAaRILwIE
\Roandaeldsaadundiidumn  ldamse
gyuldihaslimanugumstaiaiivla BA
fasfvnizandenigfinduiusanlils
YEanamnn datu Foldneasdldludnm 1-3
un/a. Ssvinmanessefiinuun 1F BA dasn
figonindl fnaliidasnsiaduugenm
wasfludy dwsuliidesauileald Ba Tu
5971 1-2 Wn/a. ('%’oamsﬁ, 2540) AIUFNT
AILANMIE3TYLALLN NAA (naphthaleneacetic
acid) Husanduduaneifomhanlddm
Tidasn Teensefulvioadudion vascular
cambium Tfinswiiesn Fadiugaidusiuzas
mM3AaTIn waz NAA duansiifignizasean
Bugs HlHlusBinumdndugs enadud
Asfinuaenls (Arteca,1996) Taevialuas 14
NAA  Tudasn  01-1.0 wnsa. dau Feld
nwaaasldludesy 0.1-0.7 wnsa. dodu

o e M

fnsfinunsandniuldtuRsredndqnld
el

[ Y|
Q:Jﬂimum:'aﬁmi

o

wslNarndauldTsatviouniwu

atthe

wdsensy YueIMIgnT Thomale GD
(Withner,1959) Tugnwilaifluiaan 4-5 1isu
wAnessanuazwauiulyslanasufinias
v3ofzuindungs mnatdusingudnans 2-
3 3. thelsTnrasuluvmnzidssuuemisgas
Murashige 4at Skoog (1962) uazairiyly
Tufisluss 2,000 &nd grunpd 24 -26°y 1
na1 67 Weu  Buwaundusugewield
Tunsveasssialy ( Figure 1)

A1NARDIA 1 ANBINATBIAITAIVANNTT
w@Suiiule BA (6-benzyladenine) uar NAA
(naphthaleneacetic acid) @an1INmUIAY
saundeldspsinuniugimiasnss

idusaundlrelisnatdituriwusg

9

miseeds  AlFnmamwnzdadunm 9
ifiau (Figure 2) dgnuuamadalninsigns
MS ﬁwaumﬁmu@wmiw%mtﬁﬂm BA 26137
0 1 2 uaz 3 un/a. 900U NAA 9851 0
01 03 05 Uar 0.7 ¥n/a. LABIURY
AIVARBIUYL 4x5 Factorial in CRD 1 5
$q ax 1 Mwn swmnsngasdy pH 1
56 rowhluilvndefigungfl 121y u
a1 20 Wil uszthedilgniaSaus a9
VUTLRTHANNERIEY 2,000 dndunn 16 i/
Hu qumgil 24 - 26"y Wasue N 3
faw Tuszer 3 1ieuusn s ndudou

fadnuaznmaadalfvings  wivenily

Thai Agricultural Research Journal Vol 24 No. 3 September - December 2006 233



;ﬂﬁﬂumm‘mnﬁ‘ﬁmﬁ Yufindnwienis
wigAvlnvaafiugeufinizidssuusinis
nngas iy Anuddinegsan dnnuly A
#12e9ly ANn192e9ly 91N AN
81N FIUUNU LASN1TWRIUITEFuE Y
Taunalincuundodmualised 1 = flu 2
= fluuazsn 3 = 8y Tinuazwis 1 wis
4 = fllu nuazvie 2 mia uas 5 = dly
Tnuazviie 3 s v nuzsaiua
8 \feu sufluniimaasefiviastfiiinig
wzae ey dnin3seiannmalulad
10 NIVAFINISINBAT TTHSLIRINIT
NARDITET W.A. 2544-2546
manaanedt 2 Ansnszenslaay (clone)
ndelisaainunslael¥dmaaean
umdanielfsaafinnituivies
afofidly 2 Tu suslndifsei wzides
uupWIRATIEgRT MS Ainauarsrugy
naesafiula BA 2 wn/a.uar NAA 05
un/a. Affige doldiannimennsii 1 e
desulFiasafulaudousauassinweedn
Tmﬁu ntdudineawizawsniwe o
ffmunadusgudnansfous 1 - 4 o, 910
fuiifiony 4 6 8 uax 10 oAb

as

amsgaaaN Tufindnvuzmswasuulae
70990 An Anudiiinegeauardiiausiu
sinsn miuisniifieeildemausiumn
figrarmanevdn wiavnsmiifidusiguiinans

ga9nauIninlsrs e waudiulsNaumnn

234

fign Tapoumumsnasesuuy CRD h 10
1 3 199933 wnsdeTinwasiaffinng
WuhAudnan 2 3 uaz 4 BH. UUBYNg
FATLAN Janmdnsausnsisunlas uaz
Tusinduudusasin hlduenfundsein
wnzidee 10 Weu Tasiwnzidseuuaims
gasAnnazifnmadu (activated charcoal)
2 n/a. Wethelinnuasdundiaduivls
whausaliss  dwduhsendgnluaniw
sysnfdaly  nnsnaaedtfiuntsfivios
Ugtiansimzidvadofeds  dninise
Wamnmaluladfnw  nsudinisineas

sewivl) WA, 2546-2549

NANTSNAADILREASIL
P

nsnRARaeAl 1 AnwINaTevEIIAILANNTS
Wiuhule BA uar NAA sianswmiundu

saunialisaadiuiiufiviemss
n1swnzLassdusaundlslisaaisia
uiWugiviaendy vusmnidenseigns MS
FuFIMIUANNMSR3UHLLe BA uar NAA
[ 1 ar [~ r-] 1
Tudmssneg fu Wutan 8 ey wudd
Ujiserduiusiu Tunsldansauauns
wiwAule BA iy NAA  Tesdinnsmeu
AUDI LURIUTBIAINGIT AINATISLAL
T FINTIATIHENITN FUIUTIN
FRMU FIUINUDADAL LaZNITWAIUIDEY

fiudou ageitudALMIIaNA (Tables 123

ar
s 37

4 5 and 7) 1 Mifasmuannreiodule

a -l Y] . ar
M3EINEInEeT IR 24 a0udl 3 fusneg - funaw 2549



Seeding

Figure 1. The seeds were germinated on
Thomale GD (1959) media after

6-7 months
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WinlAvln BA Saudne wudinnsldans
mupnniiula NAA fisziu 0.3 un/a.
niauliisaaiiudaINT0naLALBIRDAY
s1ly Teelvauenluwie 162 23 wn
sy 0.1 an/a. udlduanAraneda
FUTsLiy 0.5 way 0.7 Nn/a. dauzideiudi
Tdmnsewgumsdudivla BA wiseadne
Wenfises 2 un/a. Femeuauasdormuenty
TolHenuelugegaiofs 1.88 ou. uaslv
HaltuanseumeaiAfunslENs LAY 1 uay
3 un/a. wanenssiunadRtunsladldans
dmfunsldasmuaumasiudvla BA
Jauy NAA wuimsTdans BA Nedu 2 uas
3 un/a. aufusns NAA fissdu 05 an/s.
Theramealugegaiads 294 uaz 2.02

u.aNasy TuzsintsiHas BA fseiy 1

Thai Agriculiural Research Journal Vol. 24 No. 3 September - December 2006

Plantlet

Figure 2. The seedlings development on
MS+BA 2 mg/l + NAA 05 mg/l

media after 9 months

un/a. ldildans NAA Asesulalvinaluuan
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(Table 3)
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Table 1. Leaf length {cm} of Paphiopedilum godefrovae, cultured on MS medium supple-

mented with various combinations of BA and NAA after 8 months.

NAA (mg/l) BA (ma/l Mean
0 1 2 3
0 144 b C 1.78 a AB 188 b A 1.86 b AB 1.74
0.1 146 b C 178 aB 190 b A 1.86 b AB 1.75
03 162 aC 1.72 a BC 190 b A 186 b A 1.78
0.5 162 aC 170 aC 294 a A 202 aB 2.07
0.7 164 aC 182 aB 198 b A 182 b B 1.82
Mean 1.56 1.76 2,12 1.88

CV (%) 4.9

Means in the column followed by a common letter are not significantly different at the
5% level by DMRT.
Means in the row followed by the same capital letter are not significantly different

at the 5% level by LSD.

Table 2. Leaf width (cm) of Paphiopedilum godefroyae, cultured on MS medium supple-

mented with various combinations of BA and NAA after 8 months.

NAA (mg/l) BA (mg/l) Mean
0 1 2 3
0 070 a A 074 a A 076 b A 0.76 a A 0.74
0.1 072 aA 076 a A 076 b A 076 a A 0.75
0.3 072 aA 074 a A 076 b A 0.76 a A 0.75
05 072 aC 0.76 a BC 106 aA 080 aB 0.84
0.7 072 a A 074 a A 076 b A 0.74 a A 0.74
Mean 0.72 0.75 0.82 0.76

CV (%) 75

Means in the column followed by a common letter are not significantly different at
the 5% level by DMRT,
Means in the row followed by the same capital letter are not significantly different

at the 5% level by LSD.
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Table 3. Mean number of leaves per plant of Paphiopedilum godefroyae, culiured on MS

medium supplemented with various combinations of BA and NAA after 8 months.

NAA (mg/l) BA {mg/l Mean
0 1 2 3

0 200a A 200a A 220 bc A 200b A 2.05

0.1 200a A 200a A 200c A 200b A 2.00

0.3 200a A 200a A 220 bc A 220b A 210

05 200a C 200a C 360a A 260 a B 2.55

0.7 200 a B 200a B 240b A 200b B 210

Mean 2.00 2.00 2.48 2.16

CV (%) 12.7

Means in the column followed by a common letter are not significantly different at
the 5% level by DMRT.
Means in the row followed by the same capital letter are not significantly different at

the 5% level by LSD.

Table 4. Root length (cm) of Paphiopedilum godefroyae, cultured on MS medium supple-

mented with various combinations of BA and NAA after 8 months.

NAA (mg/l) BA tmg/l Mean
0 1 2 3

0 064 a A 070c A 068c A 068c A 0.67

0.1 070 a A 070 ¢c A 068¢c A 070 bc A 0.70

0.3 070 a A 072¢c A 070c A 072 bc A 0.71

05 070a C 102 a B 266 a A 110a B 1.37

0.7 074 a B 084b AB 084b A 082b B 0.84

Mean 0.70 0.80 113 0.80

CV (%) 10.6

Means in the column followed by a common letter are not significantly different at the
5% level by DMRT.
Means in the row means followed by the same capital letter are not significantly different

at the 5% level by LSD,
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Table 5. Mean number of roots per plant of Paphiopedilum godefroyae, cultured on MS

medium supplemented with various combinations of BA and NAA after 8 months.

NAA {mg/l) BA tmo/l Mean
0 1 2 3

0 100a A 100 b A 100b A 100b A 1.00
0.1 120a A 120b A 140 cd A 140b A 1.30
03 140 a A 140 b A 160c A 140 b A 1.45
05 140a C 240a B 560a A 240a B 2.95
0.7 160 a B 200a B 220b A 200a B 1.95
Mean 1.32 1.60 2.36 1.64

CV (%) 255

Means in the column followed by a common letter are not significantly different at the
5% level by DMRT.
Means in the row followed by the same capital letter are not significantly different at the

5% level by LSD.

Table 6. Mean number of shoots per plant of Paphiopedilum godefroyae, cultured on MS

medium supplemented with various combinations of BA and NAA after 8 months.

NAA (mg/l) BA (mo/) Mean
0 1 2 3

0 000a A 000a A 000c A 000b A 0.00

0.1 000a B 000a B 060 b A 040 a A 0.25

0.3 000a C 000a C 080b A 040a B 0.30

0.5 000a C 000a C 300a A 060a B 0.90

0.7 000a C 000a C 080 b A 040a B 0.30

Mean 0.00 0.00 1.04 0.36

CV (%) 87.8

Means in the column followed by a common letter are not significantly different at the
5% level by DMRT.
Means in the row means followed by the same capital letter are not significantly different

at the 5% level by LSD.
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Table 7. Plantlet development of Paphiopedifum godefroyae, cultured on MS medium

supplemented with various combinations of BA and NAA after 8 months.

NAA {mg/l) BA {mgfl) iMiean
0 1 2 3

0 200'a A 200a A 200c A 200b A 2.00

0.1 200a B 200a A  280b A  240a A 225

0.3 200a C 200a C 280b A 240a B 230

05 200a C 200a C 500a A 260a B 2.90

0.7 200a C  200a C  280b A  240a B 2.30

Mean 2.00 2.00 3.04 2.36

CV (%) 13.1

Means in the column followed by a common letter are not significantly different at the

5% level by DMRT.

Inarow means followed by the same capital letter are not significantly different at the

5% level by LSD.
¥ Marks of plantlet development
1 = leaf initiation

4 = |eaf, root and 2 shoois initiation

240

2 = leaf and root initiation

3 = leaf, root and 1 shoot initiation

5 = leaf, root and 3 shoots initiation
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Shoot Shoot

Figure 3. Plantlet development on MS+BA Figure 4. Shoot bud initiation from plantlet
2 mg/l+ NAA 0.5 mg/l media cultured on MS+BA 2 mg/l + NAA

after 8 months 0.5 mg/l media -

Expansion root

Expansion root

Multiple shoots — Multiple shoots

31/08/20059+

Figure 6. Multiple shoots development from expansion root after 8 months (a) and 10

months (b) in culture

Thai Agricultural Research Journal Vol. 24 No. 3 September - December 2006 241



Adventitious buds

Multiple shoots

Root

Expansion root

Multiple shoots

Expansion root

Figure 7. Adventitious buds formation form expansion root cultures on MS+BA 2 mg/l +
NAA 0.5 mg/l after 6 months (a) and multiple shoot buds development after 8

months (b) in culture

4 cm 3 cm 2 cm

Figure 8. Multiple shoot buds development from the diameter of expansion roots 2 3

and 4 cm after 8 months (a) and 10 months (b) in culture

242 MIFIATINTLNEAT U7 24 afufl 3 Ausney - funeAn 2549



Paphiopedilum plant

Figure 9. Vigorous plantlet cultures on MS+BA 2 mg/ | + NAA 0.5 mg/l + activated charcoal

2 mg/l media (a), plantlets form clonal Paphiopedilum root part (b) and

Paphiopedilum plant at 18 months (c)

nsneaadt 2 Anwinisveulaaundls i
saairunFlasldgiuaaesin

a 5

alAannuandavlisaituiiiusg

L]

al a,

waseaTedyAvlandouseiilu 2 Tu uaz
e lndAseiu (Figure 4) WziApauy
eﬂmsgmsﬁﬁﬁqmmnmswﬂaaa‘ﬁ 1 fia gns
MS + BA 2 an/a. + NAA 05 un/a. e
mzéju’[ﬁtﬁaLﬁaﬁhuma%‘lmﬁa (pericycle
tissue) BOITINMULLNAIDENTIALEILAZ RN
Fu (lwyad, 2524) (Figure 5) vdsantiudn
nzsusniinesdiifiegiond 4 6 8

WAZ 10 LHDU LW’]tLﬁHdﬂJuﬂ’]ﬁ’}igﬂiLﬁN WM

1 €
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= £,
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Table 8. Root growth of Paphiopedilum godefroyae, cultured on MS + BA 2 mg/l + NAA

0.5 mg/l media after 10 months.

Age of root Diameter Vitality of
No. of shootis per root
{months) of root {cm) root (%)
4 1-15 10 -
6 1-2 20 -
8 2-—4 a0 156-40
10 24 20 1-3

Table 9. Number of shoots per root of Paphiopedilum godefroyae, cultured on MS + BA 2

mg/! + NAA 0.5 mg/l media after 10 months.

Diameter of root (cm)

No. of shoots

after 8 months per root

2 168 ¢

3 296 b

4 389 a
CV(%) 59

Means followed by a common letter are not significantly different at the 5% level by DMRT.

fafifuiwsrsrezaassnisiesalivia
299710 ughefilaaaaysoizaesig
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