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ABSTRACT

In order to find out the best media, explants and environmental conditions for induction of calluses and
organogeneses of Pineilia ternata (Thunbd.) Breit in vitro, various parts of adult have been cultured on Murashige
& Skoog’s medium containing various levels of 2 4-dichlorophenoxy acetic acid(2,4-D) and kinetin. The results
obtained were as follows:

Calluses were induced from the surface of apical meristem and leaf tissue. Formation and growth of calluses
in petiole explants were best on the MS medium complemented with 2,4-D 2.0 mg/1 and kinetin 0.2mg/1. But
callus formation in stem explants of the nearest tuber was not induced at all kinds of media.

Plantlets occured at all treatment except absence of growth regulator. Their numbers, size, leaf and fresh
weight were promoted by 2,4-D 2.0mg/1 and kinetin 0.2mg/1.

Root growth was increased on the medium containing higher 2 4-D concentrations.

Size and fresh weight of callus were increased at 25°C compared with 10, 20 and 30°C, respectively.

Optimal pH value was at 6.0 for growth of callus.

Morphological aberrations were observed in plantlets, especially in regenerated leaves. The separation of the
broadleaved plantlets and albino were observed in some cultures.

Growth of plantlets after transplantation was best in pots with the sterilized vermiculte. But abnormal

variants withered up.
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Table 1. Combinations of growth regulators sup-
plemented to the Murashige & Skoog’s

medium
Growth regulators (mg/!)
Medium

2,4-D Kinetin
M, 0 0
M, 0 0.2
M, 0 2.0
M, 02 0
M; 20 0
Ms 02 0.2
M, 02 2.0
M;, 20 0.2
M, 20 2.0

] R

1. Callus e U #HFESL

HEHGHHE ) callus Fi2 U HES kol mlxle=
Age K 5He 8B % HAT e £ 29 2
ol —fRie R HAMe R A #EIR &
6~7 AEHYE callus FZEHE ARl BEKD
S ddm yiE® dmol A HFEE callus AL %
e e Ae gl BEERES RIFT AY
+& pEme 99ch(Fig. 6).
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Table 2. Effect of growth regulators on callus formation in apical meristem and leaf cultures of
Pinellia ternata (Thunb.) Breit at 5 and 8 weeks on Murashige & Skoog’s medium

5 weeks 8 weeks
Medium

Meristem Leaf Meristem Leaf
M; * C-G~ * C*G*
M, Cc*G* C*G*S* C*G*S C*G*S*R*
M; St C-s* S+ C G"S**R*
M, C- Cc* C*G- CHG*
M, C*G* C*G* C*G* CH QG
Ms C*G*R~ C* G R* C**G*R"* CH+GH R
M1 C—G—S—R— C—G—S+R++ C* G**S*R* C*+G*S* R+
ME C G SH—R+ C+++G++ S+++ R+ C+++G++S+++ R* O+ GrrgTer R
Mg C*G*S*R* C*+G*S** R* CHG** SR CH G+ S+ R

*

, C, G, S and R=No response, callusing, greening of callus, shooting and rooting, respectively.

— ;poor, *; slight, ** ;good and *** ; excellent response.

Callus Fi 4 HES L Effo LY A/
o thated tiAZ RBFIT RELS 2oth 4B @
#He EEAGHE O RMERA % M igelA =
8] o= g fEEERY #ME7t AAE ¥ callus+= BE
stAl @atth(Fig. 7a). ARHSHVHE BHEE D
Kol 49 callus Hit+E kinetin 0.2mg/ ¢(M, :
Fig, 7e)ol 20mg. /¢ (Ms) Hmat ko] Hhstod,
2,4-D 20mg/¢(Ms)°l 02mg/¢(M,) &%
ol Hdtel BAFSled Kineting & JEEF oA,
24-D+ =& BENA #HEMeIAE  Shoot =
kinetin%k RMNT Bl A= K& 5EEYH Bl
g7l Alzstgd o 24-D vt Bnd kol e B
# 8BAAE EEEA gl

HERTGHES BAT EMA A callus FiL 2
HBESLE BH EHec d43 BiFsides 24
-D9) HEin&ol kinetin® RMERC ¥& A+ K
feol FEstdch #3 24-D 20mg /¢ 3 kine-
tin 0.2mg./2 & RMT M, Sl A 748 PR
ol th(Fig. 3, 4).

Bl ERe dAR ARBREYHES BEHEEY 4
2+ kinetino] 2,4—-Dxc} hEMNIJot BERARE
B Aol 2388 24-D9 dFo aA vE
weh(Fig. 8). £ R Hihol A Fi2S callus oA
+ %27} Shoot Bt A EEkEl= A9t e
olgj ¥t HRE 24-D 0.2mg ¢ +kinetin 0.2mg
/0E BN M kol A 84 5 ch(Fig. 5).
M, ¥5#(24-D 0.2mg/¢+kinetin 2.0 mg/£)°IA
s Bh —%+ SRER(Fig. 13)% BEE 5
AL o= AR M, ¥#(24-D 2.0mg, /¢ +kine-
tin 0.2mg. /@)l A (B kel 713 RgFstdo

(Fig. 11, 12).

TR OMEETE % SEYH e MUY BR 3~
48 o REMNeR HEHEH/ BREAL EKE
= —ET PR e e EEEe Aol i
£33 Bk o] Mt EHEl 085~113mmA
ol FERE b8 Ao W olglch(Fig. 21).

2. fEMERCl & BMIA FEREMEENA =R

B & AR FRERE 228 KAt
2t MS gl & 13 #eol 24-D ¥ kinetin &
Winstel AREE 2 OMR 9 TS Esta U
fiez FHET FIRe ABEHHELS £ 33 ok F
RERS £ERHSYHES WRnd M 5ol £E
RS BESIEE W K A gldx 24-D
Y kinetin®] BEAEERcH: BEAREYE W £R
B o BaBd AL FHEel BiFstgch ERY
R ERN 118 BEANAN 24-D 20mg/ ¢ +
kinetin 0.2mg/¢-& M M, fE#ier 24-D 2.0
mg /¢ +kinetin 0.2mg ¢-& M, Hitol A FEHR¥K
£ 87, TEke 4£#Ee I9ImgiBEE it EEE
ol Hhslte] BiFstadct

FRERS 2R R EHf) £ RMAMSE &
#3d& Muc RiFSge R o BEAAE T
R®7h A BREA got & PAIH FERELESN
Z7F HETE ¢ & Ak MY RN THRE
REENI S ARREME S BABE(Ms, M7, Mg, Mo)
7t BRAERE (M, Ms, M, Ms)oll sl #EF3IS
3 BEREEAA Bl—k#e 24-D #iol kinetin
Ringtol 1BMMT +% FHRER BEFL AT
ol FERel #= 2,4—-D 2.0mg./ ¢ +kinetin 0.2

—32—



Table 3. Response of tissue culture of apical meristem, leaf, root and tuber explant Pinellia ter-
nala (Thunb.) Breit on the Murashige & Skoog’s medium supplemented with 2,4-D and
kinetin cultured for 5, 8 and 11 weeks in viro

After 5 weeks After 8 weeks After 11 weeks

§ = 5 ® g @

b= B 5 m% :Sf - m% % \i “ 8 %\E ‘:S\ §
T S2 3% 3 BT 03 53wy BY Gf 23 g3 I%

& 25 22 52 £28 28 528 38 £3 28 @32 3§ &2

M, Meristem 24 — - — - — — — - — - —
Leaf 24 080 085 252 104 103 002 808 210 191 1.04 1007

Root 24 - — - - - - - - — - -

Tuber 24 - - — - - - - - - - -
M, Meristem 24 - — — 210 121 024 2426 339 231 192 2907
Leaf 24 167 131 403 333 253 027 3265 633 283 184 4533

Root 24 - - - — - - - - - - -

Tuber 24 - - —_ — - - - - — — -
M, Meristem 24 124 1.03 345 392 137 026 2092 617 206 190 36.02
Leaf 24 233 122 433 506 228 031 3028 965 253 207 4530

Root 24 - - - - - - - - - — -

Tuber 24 — — — - - — - - — - -
M, Meristem 24 119 104 326 204 181 031 2092 484 210 206 3106
Leaf 24 133 107 333 203 225 041 3028 401 274 207 4912

Root 24 — — — — — — — — — - -

Tuber 24 - — — - - — - - - - -
M; Meristem 24 137 103 314 332 147 029 210 491 209 208 3023
Leaf 24 167 121 334 301 203 043 3007 431 257 211 4919

Root 24 - - - - — — - — — - —

Tuber 24 - - - - - - - - - - -
Mg, Meristem 24 20 1.01 284 313 191 036 2030 538 233. 203 3592
Leaf 24 274 127 367 433 213 051 2970 899 267 212 5014

Root 24 - - - — — — - — — - -

Tuber 24 - - - - - - - - — - —
M;, Meristem 24 192 110 293 311 195 040 2124 6.02 208 215 36.14
Leaf 24 367 135 338 802 203 043 27.67 1030 268 215 4433

Root 24 - - - — - — - — - — —

Tuber 24 - - — — — — — — — — —
Mg, Meristem 24 225 111 319 468 204 032 2143 821 243 20 3925
Leaf 24 379 134 383 833 217 048 3066 1231 273 215 53.05

Root 24 — — — — — - — — — — —

Tuber 24 - - - — - - - - — - —
M, Meristem 24 213 109 308 415 20 033 2099 810 209 218 3722
Leaf 24 40 113 367 867 213 044 2976 1377 263 207 50.80

Root 24 — — — - — - — — — —
Tuber 24 - — — — - — — — - -

mg,/ €& RN M, Eal A 1442 72 BREF3t R Zog @MastY 24-D 20mg. /¢ +kinetin

gieh 0.2mg/¢-& WM MS ol B3t BhrEI
2 RES HRe R 49 2o
3. E2 & BBGIA FRREMKEEN =R BET & B8N A ohEs FRe B i

iEe] & HOIR FREREENY EEE R fbe BB #% 58 % 118 @EAA & Hhkol
st #e A HARK, BitaE siRsR o AEke AEsElda 2 F KMol A RiFstgl o
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Table 4. Regenerative response from various regions of leaf tissue explant of Pinellia ternata
(Thunb.) Breit on the Murashige & Skoog'’s medium supplemented with 2, 4-D 2.0mg/¢
+kinetin 0.2mg 4 cultured for 5 8 and 11 weeks

After 5 weeks

After 8 weeks

After 11 week

Q

g g H ~ 8 £ ~ 3 £ ~

= 2 < o3 z ? o8 . = ~ ¥

K 2 § 3 3 E 5§ 3 = 2 £ 5 ko 3 S ~

2 2 = £ - 5 = = 5 2

- <5 2 2 5 f 2 2 <& 5 5 & 2 3 )

o » 3 2 3 = 3 g '5 El El g o

- v g k= s z 2 - o £ 3 P S 3

=] D > et > o 2 « > L «

o = - o (=] =) Bt o Qo = e o [+] - o

® st ¢ & £ & s 8 § £ & 5 & @3 g

< z & = & e a3 2 9w 3 & a4 = & 3 &
Marginal . 94 2L b e b . N b . b s
orNe 24100 24.30° 30.57% 7224 100 6117 126,64 23.01 175215 100 78.93" 198.26* 165.29" 3799.97
2’::;‘“ VI 94 100 28.80°° 37.57* 87.51°° 100 64.45 135.64 2559 1850.53 100 82.73° 217.44*" 187.08% 3966.03"
L‘:“:“’s“" 24 100 29.40° 38.85° 9275 100 62.56 130.46 25.28 1800.53 100 87.67** 226.70** 184.50°* 4297.33**

e

Petiole 24 100 31.70* 38.28* 97.78" 100 64.94 13519 27.01 1876.31 100 93.60* 238.68* 198.35* 4692.33*
LSD 5% 334 373 1448 679 2640 2080 424.26
Values 1% 481 536 2080 976 37.93 2088 60956

—Rie 2 1E 118 BEANA FR & 27, %
Mg o AEBEe ERE EEUS 4T A%sE4A
£ mES o EiResR o FEsd oK(Fig. 10).
A ) o fHo| e ERAMS
EEShE Aol 7R #Eastoha ¥k

4. Z9| & Al FEREREENY R

ol & LA FRIEKENE KHs At

Table 5.

L 4%45359 24-D 20mg./¢+kinetin 0.2mg
/€% RINE MS kgio] EIRT # B2 3
A R £ 59 Aok HEA A BER ¥
WA= FRREREET A gdddoy 3R A
Y ¥AKY 55 FHREREN ) RiFstick(Fig.
18). Ak YHETH Loyt HEsdew
B #l#- callus #4zol EE ARY Aoz T
Bt EREgEd ole ZR dv R FER

Response from various regions of stem tissue explants of Pinellia trnata (Thunb.) Breit on

the Murashige & Skoog’s medium supplemented with 2, 4-D 2.0mg ¢ +kinetin 0.2mg, /¢

cultured for 5 8 and 11 weeks

After 5 weeks

After 8 weeks

After 11 weeks

T
3 —~ —~ ~ ~ -~
& S ) < & § g
3 N § o 8 g ~ & E >
= E 5, T g B 4 = ~ g 2 - et ~ £
g £ 5 &B S = 3 & % c =2 2 = % z
0 _q o [ b - =% [ b - . 1 153 -
s =5 2 &£ % 5§ &2 £ < & ¥ 4 £ < 5
® o Py o [ o a - -3 3] =3 - - O [
a o 2w b 3 2 s & 2 2 = s a &
8 3.z © 5 2 Z % =3 S = 2 B s S e
bo > o g S @ > o [ @ |9 . a 2
g 24 2 & £ &2 & 3 £ & 2 & % &
A 21
B 21 69 16.33 17.20 50.47 100 35.93* 46.35* 10.10® 910.10* 100 48.07° 107.40° 80.73° 1952.36°
C 21 82 18.66 21.46 61.10 100 43.30° 82.97** 14.0> 1146.21° 100 61.37* 145.88" 114.52* 2783.37*
D 21 93 23.33 28.23 84.13 100 55.47* 114.54* 22.56* 1532.71* 100 66.03* 172.33* 137.33* 3216.16*
LSD 5% 6.26 2489 310 15527 404 16.23 7.36 320.58
Values 1% 9.27 37171 4.69 23522 . 6,11 24,59 11.16 48565

A ; Explants are the nearest tuber.
C ; Low part explant of the D explants.

B ; Upper part explant of the A explants.
D ; Explants are close by the petiole.
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# 4 hormone o @ Fo B RAS S FEIT FARS
= zdom Azgch DMMGEERY N BET &
Agye & Mol FERel EEREEN O M RiF
stgles C o Dfghe LR/ BRA Ehfe
2 A 3 Bifhol sty Flo] RIFF Ho 2 7
o mol M At BWHEEKN THRERA 9%
e Ao R HAEV 4% HIR Ea SESHo
az A Agek(Fig. 16).

5. Callus 2ol AIxls BE & pHol S8

Callus Fitoll =2l BHEERG BERHEY &
Re % 63 2ok £HS callus & B3] # st
oy 24-D 2.0mg/ ¢ +kinetin 0.2mg ¢& BN
¢ MS itdiol ERS BERZ EESIAY 9 25
ColA callus® 7] 2 E#idgol 714 RIS
th&ol 20C o 30CIH Il e 10CelAE 3
A F-8 we| kb 8R5EHE S e (Fig. 14).

Table 6. Effect of temperature on the grow-
th in callus culture of Pinellia tern-
nata(Thunb.) Breit by 5 weeks after
incubation on MS medium supple-
mented with 2,4-D 2.0mg/¢ and
kinetin 0.2mg ¢

No. of Survived Size of Fresh weight

Temper- explant callus of callus
ature  explant (%) (mm)  (mg)
10C 25
20C 25 79.1  6.61° 485.33"
25¢C 25 91.6 9.02° 746.33°
30C 25 60.3 5.17° 261.03° .

LSD 5% 0.46 85.74

Values 1% 3.35 124.75

Table 7. Induction of callus on MS medium
with various pH levels after 5
weeks in culture

No. of Survived Size of Fresh weight

Media explant callus of callus
pH  explant “(gy" (um)  (mg)

4.5 24 8.3 2.45* 117.01°

5.5 24 66.6 7.43°® 572.67%

58 24 91.6 8.83* 677.04°

6.0 24 95.8 9.02° 726.33*

6.5 24 79.2 7.43% 559.33**

7.0 24 292 6.37°* 416.67°"

7.5 24 12.5 3.36° 333.37"
LSD 5% 261 11591
Values 1% 4.08 181.26

g8 24-D 20mg/¢+kinetin 0.2mg ¢
RN MS sithol pHE 45~752 w4ste] 4
e s w v, 2 BRe & T Frh EE
5 #% s A callus 7} RS oW callus
ek ®&e pH 6.00 4 8 96%= 71& =Uch &4
callus 27 % 4£#&ES pH 6004 %% 9.0 mm
9} 726mg o2 cld mEK#S pHolA K#Estd
9 Aol Wt A BiEFeA cH(Fig. 20).

6. BRI/ [E

Baol A MR REE HHAEME  [REREo
+ #H¥od oy 4kEe e 28 HIMLE
Qi —#E EEMAEE REE £ 5 dAH(Fig.
22, 23). E3 albino A7 LW HE =T
Ao o BE-E W3ch(Fig. 9). Albino M
+ B A #BE RESRA E3ta Miele
F(FHAUmeg)e s#EEE Polyethylene pot el &

- fEEe ERC A SLERE A T EESR

o HEE N IAY #% Ao EHEE BRET Ver-
miculite o BfgEe] EMEAIZA R vl E£2T iy
2 Flslg e £58RGG A8HU /e BE
& 4 ek (Fig. 23).

£ g

e SR Rl ART MY RAEA
e hEers FA=EL Y callusFE Y &F
Babe Yo B, ERAGYHES EEY HE,
HREA W ERAKRY Ao wel 227 ko
o= Pl A HEEY Qo iRs® o
Ax AZ7A ool M #EF alol A callus
o] IS AT EEAER J BERF & KBS
27 FERsHY vk ]

EERTYHE ) callus Figol "z Fgad o
ste] BP e @rlol RSN NAA T2 24
-D 02~20mg/¢% kinetin £& BA 2mg/ ¢
mmE BHiol A callus 7+ BEEESHAl HEstolcta 8
Qo Pierik %2 % NAA, IAA £+ NAA &
Rt & WE REHREE flxdlgded f H*®
E AEREFAGYWE B Bet callus BEkol £
A Jebdolan stdoh K fEolA fEe £E
oo EAMS RS R 24-D 20mg ¢ +
kinetin 0.2mg /& &M st HEBEHUY
WEEET Aol M el K3t callus®l 27 2
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H£E8E g BIFstEcTh ol& Mo MM E
Aol A EHGYHE e R ke Aq8
ﬁ%]7.28,3],32,4ﬂ)2}_ ﬁﬂ;{fi}‘. ﬁfﬁii éi:‘_gg]
FHL o |acdls Auxing Fmst LR\ Z ER
sl kinetin RMNMEZ W@#H4ERE hormone 2] FHR7F
B#ER Aotz 44, ¢4 & H'Ye 24—
D/BA &7t & W callus 7} B58# kTt 3
douv &K Rl AL 24-D¢ kinetin & &M
ol A BEES de AFeldrnh

B kol B3 FHRKE Maene & Debergh™ %5
€ IBA 2mg/¢ #Hm7t Bel HERS REAZA T
sz 525 24-D 3mg el Bzt RN
ozt dgon &RV BIREL mEYyHE L
NAA @l #Aglol BA BE o124 o}
2 @aoleta ®eERN v R B R
Ae 24-Det BT Bx B& % 8EAA A
HiR=2 ghatot kinetin %k ANE B S5
o fEEsIAIvE FiRo) =l fA#me Bl Wt 2
ME mEstdel 28y 24-D o kinetind &
Aol 2 #%7 R#E=IAR s8], 24-D 20
mg/ ¢ +kinetin 0.2mg/¢ = #°l 2,4—D EBE
EUR Huol A 23l8 RIFE HRIAA 4% B
kg RB#EAAE 5 A+ EPER hormone & B
A o kol t& Ko LBtz ok

EEREGYHE Ol THRER 92l AF ™3t
o] Be#®E= Auxin¥ Cytokinin 9 A4 £ E
BEYHES mmst LA L WM ERe £F 4 4
b8 (R#EA Aok sigich 18iub Pierik & Steeg-
mans *& hyacinth & #fol NAA SEE ZEc
FREgENS 288 ETAZHE, &35 N-
AA 10°°M EE+ 10°ME FREKHET &1
FRe A% skt #ET v e

TH R MAE FERERA A A Li 22
Wl S0l A FEAHLkol, 2ela 2dte] o7 @M lA
RS, JEHIL 2 ETID o) f Mhoh HEH &
& callus EX, HEMML 2 FERER RiFsich
a2 s eh A BRlA FERIERS BK % 5BH
8 ERES AAsded EoEe & s
BE st ™ v, Edifkol /1A BiFsgdn WER
Y4 24-D 4 kinetin®] AR B $HERE
oli #3 ARFAHYHEARS FHRERS 24D
20mg/ ¢ +kinetin 2.0mg/¢ HM7t A3 zHEM
ol el B MEMALS A3 L gl
By marel met FRERiETIC HAESd

callus

T e HEEMAR FEEMRAEN-S el 3
fhiEs, AIARHE U EEoHEHE ol 4%
P F s ERde ERS FlfAste Aol HMEW
otz A Z&cl EIF FEE 4%4535e] BB
ERER FREREN-S 3o K3 2iMez @
ozl Agelglch #HUBEE ol K st e
& BIFSR L g AzE Fiud +5 KR
Aot ol R BRe T HEel 2ol [
—iEm#st gxXets BRSO callus B o
BEHLS KEZE 27 MFojeta 4 A=)

EREEY B¢ HAREE Murashige®®+ 25 C
7t BEMME £ EA HERGolet ger De
Fossard® = Cattleya tEEXIEFAA 26 2 C 7
#igoleta &gleh FE F-®L hyacinth o SRk
Foll A FERe RS 20CNA 73 BiFsictz €@
#3 ¥ gvk zdbel Wimber®™ 55+ 2°*¥ £ Cym-
bidium Protocorm & & 20 C ol A #ipE) 18
ndhe A oIl chn W4 ste] el o whet
Fidol Zsth A BBl AL HHEMAKES 25
Col A callus & Z7] ¥ 4@ldEo 7% BRiFI4
th olE RRE 43 F o HEFHFRS £
Yol 2871 BE=dch

Beupel pHel s &' stulold AR
B pH 504 ™ BE 94 SK#- @msle 3 3ol
2t stglos FE & ool ARIEER pH 65
AN A callus kel BiFdtcta sigich & %9 &
Saintpaulia ionatha &) HERHEHEEE pH 5844 HE
S 9 £ Eo 1A RiFsigictn stgdEd X B
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28 ( Pinellia ternata (Thunb.) Briet > 2] H#i& 2
PRt callus FE, BEML 2 FRE B/

A7l BE&T et ERBHE £EZAH Mur-

ushige & Skoog ¥g#iol 2,4—D¢} kinetin® XM
Be 9oiste] HpEsidn £ BERE W e
pH 93%& FHESHD v 2 FRE B oy
7} gt

1. Callus FEE B&E 5~78 #o 8RR 2
HRIAK OEEme A BEY & e 24-
D 20mg/¢ +kinetin 02mg, /4% RN [Ef
A callus ¢} B o £l 713 RFsHEL

2. F3Y ERe BEER Y £REHES 24 -
D 20mg,/¥¢+kinetin 0.2mg/¢ £+ 24-D 2.0
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Falga 8 2 REEAKAI s FRA A BlE
A gkokTh

3 #o |OLB FREMETIL Petiole o1 FEE
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meristem , minor vein area & intercostal area 2
o} BEFEA

4. ;o pArd) FRERMENS LBL AT
& TR BRE =), EEK Y E8HC BT
Ko FTHANAdTS RABESHE

5 BEREx 25CoNA callus Hig, 271 2
HEEE A REFsch

6. fE#1e] pH+ 4.5~75°4 25 callus 7t &
iZeldov 2% pH 6.0 gl A 7Hg RiFsigleh

7. B4EE EYE 87 BELASE fEmel g
om 4o albino WSS BHRES BAEY T
AR ek
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. Adult of Pinellia ternata(Thunb.) Breit.
, Callus formation from leaf tissue of Pinellia ternata(Thunb.) Breit MS medium added with

24-D 20mg/¢+kinetin 0.2mg ¢.

. A meristem was differentiated into roots on medium supplemented with 2,4—D 0.2mg, £+

kinetin 0.2mg "¢,

Callus formation from cutted meristem.

Callus formation from leaf tissue Pinellia terna:us(Thunb.) Breit. Ta. Not response on M, me-
dium. 7b. Moderate callus formation on My medium. 7d Excellent callus formation on M,

medium. T7e. Slight callus formation on M; medium. 7f. Good callus formation on M, me-
dium.

Shoots and roots differentiated from callus.
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Fig. 9. Adult of abnomal variant.

Fig. 10. Callus formation from leaf tissue. 10a. Minor vein area. 10b, Intercostal area. 10c. Pe-
tiole.

Fig. 11-12. Mass of multiple developed on medium supplemented with 2,4-D 2.0mg /¢+kinetin 0.2
mg 4.

Fig. 13. Shoots and roots differentiated from callus on medium added with 2,4—D 0.2mg ¢ +kine-
tin 2.0 mg /4.

Fig. 14. Growth of callus at 10 C(14a), 20 (14b), 25 (14c) and 30 C(14d).

Fig. 15. Callus formation from leaf explants (15b) and apical meristem(15a).
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Fig. 16. Callus formation from various parts of stem.

Fig. 17. Leaves were differentiated into plantlets. The plantlets are ready for transfert in to the pots.

Fig. 18. Stems were differentiated into callus.

Fig. 19, 22. Plantlets developed from leaf tissue. The number of tuberlets in Fig. 19 is about forty.

Fig. 20. Callus formation from leaf tissue on medium with various pH levels at 5 weeks in culture.

Fig. 21. Tuberlet formation from petiole explants of Pinellia ternata (Thunb.) Breit on medium added
with 24-D 20mg,/¢+kinetin 0.2mg,”¢ cultured for 6 weels.

Fig. 22. Plants developed from tissue. They were hardened in the laboratory.
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