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MR L BERY F VYRS v (Opuntia ficus-indica) DRERFEEEBRIT L, PTOMEEET.
1L EAEME UTRBRE Ui ABBRO BRSO 5> 5 MS SR bB LT,
2. BEREEHTI, BA 1mg/l, NAA 0~0.1mg/l OHEHEERATYEOHEAETY o — F OBENE

HFTh-7c.

3. Fi, EREEMWTOSNMLRICE UTIZER 0.4% /237 v 7 4 + 0.2~0.3% 25#E LT WO,
4. FBEWICBNT, NAA % bmg/l HiNd 5 LItk D RIS LT EIOER E SN L 7.
5. FRLUIo/MEMEROBMLRAESRTH Y, ERICE 8-> TREMERBROBEZR Ui,

1. #& B

BEYFIYERTF v (Opuntia ficus-indica (L.) Mil-
ler) 1%, # % v aPMdiBRRRE, —ROIEHOREE
DIREE R RBHRICRB T, BEELEEY, BB &
UEEEY E UTHAIN TN S, Colknikidk
BEHOFH(LIE EOBBETRICEFREY S LTOEA
MPERTE 5.

FRF VERESE UCERECEEITH 59 A,
BTEEZT S L EAEOPHERFEEHNE L HRIUE
KBHOPTNY., ZODEFERIERRLACE-T
ThNTV S0, FIRImD TENY., 2070, #i
Hic X 5 REHEEOBADTEEERE TS &
BRETHDEEBEL OGNS, TTIK Opuntia FD O.
dillenii®®, O. polyacantha’*®, O. basilaris® XU
O. amyclaea® @ 4 BT DN THBRISEOHIELTHON
TWBD, O. ficus-indica DIFFHERICETIMARR
Bl pif, T TAPATR, KEREICHEY 2 5EH#
RIS EMREEE L0, EHFGEPERYF 79 R7 YD
Y a— bt QEETERS JOMEGROERICKIZTREL
Bt OLERIC DN THRE Lz,

2. MHEBIVHE

BEAEEEZ A F v a TR E Lic O. ficus-indica
DEETHD. MBEER, BFE=MA7 7 AINTHE
ERFIETHEL. REICELDL, BT 10% =4

J — Wi 30 %, #WNT, Tween 20 24¢r 5% DRI
HEBF LY Y LRKRT 20 5E8E L%, BEKT
3EIT TV, REFRHFOBTRREFLLT VL IKE
BB ao0 . BHicis 3% oL s fit4ats MS i
HWPAEHEN, pH 2 5.7 K& LB, 0.8% OER
BMAET, A—1+7 L—7icL Y 120°C T 15 SRIEE
BT o7, BRCRNIEIVIR O RO MS B A IR AR R
Hid UTHOL.

(1) BEHEMSy 2 — OB T T2

BEHthOEEREYE B L U7 VLKA Y = — b HE5E
KRBT EET DN THE Ui, SR I I3 53R 20
540 B UcEEEFED LT L, ZECHE
L BH lem OFLEHAV. EEAGHWEOEES
U2 DA ONTRE L2ERTIE, NAA BX
U BA OEEZEZZNEFNO0, 0.1, 1 BXU bmg/l D 4
Beps & L, P16 REZE LIc, COER TR F VLA
ELT0.2% DX VT 4 PRV,

Wi, EHor vikFIOREER R X CBEIC DV THRET
UcEBTR, EXBXOF V54 PEBRAL, ERE
Bl 0.4, 0.8 BXU L.2%, Fik, Fuid bEER
0.1, 0.2 BLUT 0.3% OZ N TN 3EELLL. F
7o, SRRX & L TH v LFERMOBEEOR ik
g, TR E LUl EHoOEEFRGSE G BA 1mg/!
& L.
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B A (mg/1) 0 0 0 0 ¢.10.10.10.1 1 1 1 1 5 5 5 5

NAACg/1)0 0.1 1 5 0 0.1
Fig. 1.

5 0 0.1 1 5 0 0.1 1 5

Effect of various combinations of BA and NAA on axillary shoot

formation from explant’ of Opuntia ficus-indica in wvitro. Basal
medium : MS. Culture period : 60 days. 5 explants were used for each
section. * Explants were obtained by excising the portion above the
cotyledon of each seeding. Axillary shoot formation at section of
BA 5mg/l could not be measured because they were abnormal.

MEBE SHEEMZ 60 HE U, EBRITHYOEE T
WHIE U2 v = — VAR Uke, RIEBUIS5 & L.

(2) HEMERERRINMEGEROERICRIZT HE

MS, 1/2MS, B5 H Xk White @ 4 X 0 BT
Va— AR AOHEEREUVERRIR U, SiEHE D,
BRI 3%, TAREREIL 0.8% &Lk i, BER
HE T EEIn & U e, SMERICIT EAEE MS+BA
Img/l W THELTES 728 200mg DY o — b
RV, REFEIMERXSYD 10 & LUk,

(3) 3o NAA BEWNEGEROERIC JIZ T
2

FAERAD LI L 7o ke NAA BEZ 0, 0.1,
18X 5mg/l @4 BEEE L MS EHT 60 HE%E
U, BERZHE U, REBIZMBEKED 5 & L.

nh, FEBRELERABICIERE O0ml ORBREE
Ao, BEHARERE 8ml & L.

%%ﬂﬁigiﬁ&%zwc~m,%ﬁm313om
~4,000lux, 16 RFEIRHETE Lc.

PULIRFR Ui/ MESIR 2 N — 3 F 254 b e—1
2% 1: 1 ICRA LETICBELTH 7 22N TIT
> 7z,

3. BEBLUEER

(1) BB Y 2 — F ORFEIC T T8

(a) HERESGYE

Va— hOREHICOVWTHSE, BA 1mg/l HHK

Fig. 2. Multiple shoot formation of O. ficus-
indica on MS medium supplemented
with 1mg/l BA.

BLU BA 1mg/l+NAA 0.1mg/l ROWGXORICH
BENEL, AEBRTHEELK 16 XD bTHRE T
Hotc (Fig. 1). BA BEFEZ 0.1m/l & UKRTHR
va— MEEKIE BA BED 1ng/l ORIZEYD, —F,
BA BEZ bmg/l & LK T NAA BEICEDLS
T, HETOHBOMBED bhcbOD, ZOKRER
REBA VKT, SOICRE - ERLTW oo v
2—PELUTHEIRTETH D HIE X TE R .
¥72, BA BHENOARTE, Ya— bORERE -7
L AHOLNEh-Te. Ulehi-C, BFEE#E O BA B
13 1mg/l GIBE LTS EEZ 5N S. Mauseth i3
BREDOY K7 R OEBERICS T, Bigkthd
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® BA BEIZ1B8XC 10mg/l BB LTI EHEL
TWAW, F7, Hugo 513 O. amyclaea OBHILE
BT, Eiido BABED 1x107°M (# 2. 25mg/l)
CBNTY a— PREBBEKRTH-TLEFE LT
39, REBICBOTRETH L EEZ SN BAL
mg/l EVWHBER, BEORE & HET S EPPED
THbHEELONG, ChRAFBEOBETHELEEZD
NBD, AEEBEETH S ESERTD 2 AREES
0, IHICRIAVBMKETH 5.

—7, NAA OBz v=a— 1 RECdLTEE A
EOBAMARIICEIN . £, NAA BEOBEIMCE
W, AREERBEBEFEICERL, $, BELLY2—
t sk vz Abd BEEDA S, AvARILLICY 2 —
b RREEERAABEEOEENEL T AEERIED
&G, BEREEMICIE NAA 2HINLKE N C & B8
FLWEEL OGNS, BEDY X7 VEREHOHRBMESE
KBNTA—F YV EFAL I AL =V OHAEIRDONVT
BREAET>TOAHERSBL., UL, 2OREN &
WABHTY a— P 2ELENTHDATV S, L
Do TAEROL S CHFEPOEEY 2 — V2FHETS
BAICRA —F Y Y OFEMIERNRELSD D RIFE
ThobEEZ LN,

UL, BAO0. 1mg/l+NAA 0. 1mg/l KiF¥ a—1
DREBCZ 10 Lo 7chs, ANAAEBEL AL
NTRAET, ¥5ic, BELLYa—PBKREL, 20
mm PIED YV 2— i3 2.8 REAEBROBTELMANT
RELSTh-7. %1, ZOKXTHE, Ya—bORAEK
i3 BA 0.1mg/l BRER%Z kA>T & 56, BA
& NAA OHBEHEBBEN T EZEL DN, TO
hE13 BA XU NAA o0Fhd 0.1mg/l L)
BEEEICBNTDAL SN, TUULOEBEICBOTE
HoNEhote, ZOCEXY, BREYFIHRT VO
WERERIC BT BA & NAA OBEEARENE
NOBENMENEAICOLTENDS L EBHEINSG, T
DERICDOVTIE, /MEBENOERFHYED L ~v
CHEELTWA CEMHEEINED, AERICBOLTIE
HOLTREEL, SORADBBETH S EELLN
5.

(b)  #wAtH

Va— "REMDBEDLSTDRIERD 0.4% BIV
F5 4 RD0.2%, 0.3% [XTdh -7 (Table 1). thT
HEEK 0.4% RRBEELL Y a— Y TABRBLUHN
WAL LT b DOBEBEAELLNT, ¥ a— b OHEFEIC
EoTHRBBELTVDEEZLNS,

—7F, WEERTE, AEEERSEEICERLUE.

Table 1. Effect of concentration of two differ-
ent solidifying agents on axillary shoot
formation of Opuntia ficus-indica in
vitro.

Concentration of No. of axillary shoots

solidifying agent

Agar 0.4% , 25.8a
0.8% 13.4b
1.2% 9.0bc

Gelrite 0.1% 10.6 be
0.2% 24.0a
0.3% 25.2a

Liquid 1.2¢%

Basal medium : MS containing BA 1mg//.
Culture period : 60 days

5 explants were used for each section.
Explants were obtained by excising the portion
above the cotyledon of each seedling.

z Means followed by the same letter within
columns are not statistically different (Duncan’s
multiple range test, p=0. 05).

Fig. 3. A rooted plantlet of O. ficus-indica
in vitro.

SEANTRBEEE - OKRRICIE > THY, RERA
WAL LT, fi, MEEOEXRICHED, BEEAL
ORIEIIEAL, BFRISLLPTTHIdDD, £h
W BERAONTERIC Y 2 — U TEEH0
BEBEAEEBLNLE>T, Lich-T, A&RvF 7Y
K7V OBEBICBOTIHE, HASE I SEERCIIRE
THHTENPELMEL T,

g4+ 0.1% R T IR I Pl @RI A 5
N, IVARILUBE LYy 2 — 038 -7, Fh, &
K1.2% RiZTTONEERB L ORELTEICY 2 — b8
ERSHETHD, By a— FREKIDPE -7,

(2) HEHEBIERERAMEMROERBICKIZTE
INEBHAAEROEREIZ MS R B8 BRTED, &’
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Table 2. Effect of different basal media on growth of plantlet of Opuntia ficus-indica in vitro.
Plant Diameter No. of Root Fresh weight

Medium height of shoot roots length Shoot Root Total

) (mm) (mm) (mm) (mg) (mg) (mg)
MS 36.4a* 5.4a 10.1ab 46.5a 513.1a 36.1b 549.1a
1/2MS 33.8a 5.2a 13.6a 43.8a 447. 4 a 67.0a 514.4a
B5 28.8Db 5.0a 5.6¢ 53.0a 376.0ab 23.4b 399.4a
White 25.1b 5.1a 6.9 be 56.1a 370.7 ab 37.9b 404.1a

Explants were obtained through the culture of seedling on MS containing BA 1ppm.

Culture period: 40 days
10 shoots were used for each section.

= Means followed by the same letter within columns are statistically different

(Duncan’s multiple range test, p=0. 05).

Table 3. Effect of NAA concentration on the growth of plantlet of
Opuntia ficus-indica in vitro.
NAA Root length Plant height Diameter of Fresh weight
concentration No. of roots shoot
(mg/l) (mm) (mm) (mm) (mg)
0 8.6d. 87.4a 26.8¢ 5.0b 314.5¢
0.1 12.0¢ 58. 0 be 23.4¢ 5.6b 302. 3¢
1 21.2b 65. 0 be 41.4b 6.7b 755. 8 be
5 40.2a 33.6b 66.6 a 10.8a 2119.8a

Basal medium : MS. Culture period: 60 days

5 explants were used for each section.

> Means followed by the same letter within columns were not statistically different

(Duncan’s multiple range test, p=0. 05).

Explant was obtained by excising the portion above the cotyledon of each seedling.

T 1/2 MS [X, White X, B5 ROJETH -} (Table
2). Johnson 5 & F 7z, Opuntia J& B &L O Mammil-
laria BO Y R 7 Y FHEHOMBIEREIC BN T MS B
DEFHTH-Ic T E2HE LTNEY. ZoERIE, &
FF v RIFEREYTH 0P, Ok fRiEhdhT
BRLEREE AT MS B 8 0 TEENRKIT
Bofcc itk EEZ ol Uh L, White 3T
BE#bDESRIT B5 B0 — &M% i s
WIZHEDL ST, EEICREBEAEERED T D
D, BICEMhOERL I NEELBRBETLERELD
nEW., LichioTERIBIOERIC DT HEET S
PERH L. #ic, NHe BERTOH A7 VvORES
WHTEE NI HEDD 5 0, 4% % 51T, NOs~
E NH ONF VR DWTEEETALRENS B 7
A3, '

W EEREROERARLTEL R E, HEHOEERE
TRPRY MS RPEEKRTH »7z. White K& B5 X
CRIEEAEEMIEL, Fhic MS RED 2z E 7.
—7%, BOEEICE LTI, 1/2 MS REEKRTH - 7.

BT, FETI 67.0mg & D 3 KD 2 FENET
Fote. 72U, BRICEBLTIE 1/2 MS R %H -
TWiedoo, ERXEICEEEZRE» - /.

(8) b NAA BEINNMEMHADOAR I KIZ
TR

NAA BEXEL B2 20 THEBERIEMLL
(Table 3). 5mg/l ROFEIRET 40 AL, BHRMXO 4
fEPIETH 7. BICBRER, ERMXS 87. 4em &5
bEL, bmg/l RIZERMROESUTTH - 7z,

INEYMEOFEEE, EHRMXE 0.1mg/l RicidzE
1278 - fohs, 1mg/l [ 755. 8 mg HIETRINK D 2
£, F7 5mg/l R 2119.8mg L19 6.7 (5T - 7=.
PED LS NAA BENEVEEERBEN TV
s, AEBXO NAA BERFHENTRIAED R
BEAD oNIEh -7z, Mauseth Z¥EO K7 v Ok
FCBWT, RIREMDO NAA BER 10mg/l 255
BTH-TEHELTB®, O. ficus-indica 1THBNT
bEUE NAA BELEICE W TEROREN R
INBIcw, XLICBIAINRETHA.



168

Fig. 4. Acclimated plantlets of O. ficus-indica
7 months after transferring to a pot.
left : cylindrical shape, right: typical
cladode shape.

(4) BLBOEDEOERE

INERDIEERIZ 100% THY, BEERIEIE—TE
BRRD b0l NEREREZEEPRIOEROEET
B rchs, Bt EHBETIRD, BANTy 5
7 RF vOREER U (Fig. 4). £/, EERCR
£ O/NEBETRIOMESR e ds, BibBoLER
WWEEWERIPADTNIZIZEAER SN -7, L
Fo o THRIEEIC X » CTHH Lo IR (9]
W) 282, BB IUERELE LTOFHEOEKR
MR TE 3,

Pk, ERvFIHRT v JEBEEOENEHNS
CEick, H—UEELRKRICHhDEEICED Z &8
TETHD, ERNEFBOREEEIREI NI, D
FHEREEEROBRES JUBERNTEEED2HITE
B SIGHETEETHAS. Starling'”™ b eHED Y
RF VB TEER AR E UTERETY, k0
BIERIC YD CTRIRNISAEEDSFIRECTH 5 L& L
T3, AERICBOTHEEDLOHEKREHER L
25, BFEINIOUMEYKICRZERIRD SNk k.
Fle, EEENFEEEUTHETZEERIIBNTH,
Starling 23R LT3 LAY, EhDO TARAEERR
FEHROBPLEENLSGETTARTE LD, Ub
MR OEBRIEL, EFERERENICED 5 T &M
HTH5.

UL LB LHEE TOBRNc X ) KEEITEZNICR
RETH DT EDOERMCTBRINICBEREADR
BROZEHEZHANEEBLVEE LV, ZCTAERE
BRNCHRMOER ZABEKIC B0 EE bRAET
A, EELOEEINLOOEABEENTOY 2 —}

BELN., LhL, O TEROIVEI X —Va Y
MFEL, REDHERBHEL LIclooBohicy a—

FREBOTOETH - 7o, WEE LT 2 OBEEE
BRBIDHENE D o722 E D, EFWNICNAET S
BOPRERTHLEELZONS. COBRTRET SV
ZIx—vaVvRYRF VOXEAERTLEEOME
EXNTHOVY, ERAPRERED 2 D IC IXTESEHE
BB I U BRI ES RO BETOEEIC DN TR
B9 ANENH D,

4%, XOERNGEEODICIE, FEROEMEK
A THAREROZEDINNGRENR ch i 5 EED
BREEWNETEHD. Tk, B F I HFF Vi
CAM E¥THD®, BREHBIUBRERESED
FERRISERIERM A TR T B, COkD, EEBELSHIT
DWTHRITIHVENH S EEZ LN 5.
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Summary

In wvitro Propagation of Edible Cactus (Opuntia ficus-indica)
Yasaburo OpA and Hiroki SAWADA

College of Agriculture, University of Osaka Prefecture
Sakai, Osaka 591, Japan

The method for mass propagation of edible cactus (Opuntia ficus-indica) was investigated by in
vitro culture, and the following results were obtained :

1, Shoot and root growth on a Murashige and Skoog (MS) basal medium were better than those
on 1/2MS, White, and B5 basal media.

2. The optimum condition of growth regulators for shoot proliferation was 1mg// BA and 0-0.1
mg/l NAA.

3, Optimum conditions of gelling agents for shoot multiplication were 0.49% for Gel-rite and 0. 2-
0.3% for agar.

4, Maximum root and shoot growth were obtained at 5ppm NAA.

5. Rooted plantlets were acclimatized with relative ease.



