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F AL EEFERED Solanum toxicarium 13+ A 3§
ERMIFETH 2 FMK (Ali ef al,, 1990), FHEHE
(A - Wi, 1978), MEBEHERE (Al eof al., 1992)
DFRTICH LBEETEEEL TV 32, FA08H
AELUTFIALLEE, NEWEL S LD HATHE
»NdH 3 (Al, 1991). Solanum toxicarium D IKFELK
Fitkx, BEARKELTHVLORTWAEFAH DI
EBRFEBCEAT S 2 LT ETEAN L EARE
Mennasd, Larl, FADIWLIAEETFEREL S
toxicarium DIHERMMEIZELS (FHES, 1984), R
FRic & 2 HEREEY O BB L 1232w,

THRBEDOEY, H20REWHEAEDEOHEY)
Blo#gE2EY HyEML LT, Hlg@mE»rEBSn
Twb, b7 bEYe A1 EOFMMEI RS
W&o TEHEE TR (Melchers et al., 1978),
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TRINEFTOLIAREMITT P77 A b biE
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EIFRTIE, S. toxicarium O 7 b 77 A N EER
EPRESIT B 72001, U 75 AOEED SHEYIE
BEE TORBEC BT LEEFEERIT L,
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Solanum toxicarium DT %, 20% K EBFRE
FU YA (BEFR2%) 20 SHBELTE
HEREL, BEKT3IERELLR, 1%0D> a4
BLU025% D7 VT4 P EFMUK 1/2MS B
(Murashige and Skoog, 1962) (pH = 55) WEK
L, 25°C, 284 uE - m2«sec? HEiEIEHT CHHF,
EExv, BEEZGHABCHRFR S U&H%E, %
BLTCH1cm ORSCYIDERD, RFERA{MEEU
EMcBE Lz, UTIRLE L, ~6, OWTid
EERBICBWTY, BiEK6EAED, BELSHRL
leAEE T NI AN R EET MR E LT L,

1. 70 F75 R P OBBEERGORES

IO 728920 RO AEE R, 13%D~ = h—n
#% 20ml (pH=55) HCHHLEAIC 1~ 2mm g
AT L, BELL, 1ERRERIC T Y= b — VR R R
FEL, 0.05% %713 020%D~%a ¥ A ARI0 &, 0.
5% E 7213 1.00%D A4 T —¥ & BHAEGDLY TR
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mu7Z1/2MS&H (v s 1%, > =h—105
M, pH=55) (BEZ®) % 20ml iz 7, BEREROLER
25°C, BEBLMFTT, 16 HRIHES 5\ 13 Tostrokes +
min™ T4RMEEIEL > TAI LI LV ITo R, A
B BEEREE A0V Ay ya B0um) TH
BL, 7 b 7IRA L EBR, BohkTO LTI R
k%, 1/2MS ###1 (NH,NO; @ & 200mg - liter™ i<
BE, »af1%, ~>=1t—N04M, pH=55) T
3 EkHE Lo, MEREEEEZMLT 0752
DEERFAL, HEREEOBEES50X10' - ml? & &
LB LS WHEB LR, Fu NS FZ M 0.1mg ¢ liter™
DF 75 v oEE (NAA) B X U 0.1mg - liter ™ @
WA RF U REMLE 1/2MS s (NH,NOy © &
200mg ¢ liter P WCIBIE, Y a 1%, v =h—N
0.4M, pH=55) (¥IfigH) wHBL -, ERXEG6
MmOy v —1ic2ml FOMFL, 25°C, BEBAH
TORERSRLL, HERKRE2EEH L 38, <
Y= LEEE 02M KERE L PR % 2 ml
FOGMU:, HBEEKESEEER 0.5mm Mk
WEBLao=—KE2EEL .

2. 7a b F5R P OEBEFEEORE

0.05% D<= aH 4 A RI0BLU025%D A4 £T—
YREMLL 1/2MS 54 (v a881%, > = b —
W 0.5M, pH=55) ®fAw, 25°C, BEERHETTI16
REBBLET 2L, EELL TN ST R
NEHBL, TOMNIRANERSESELERCH
BL, UT1., tABOAETHEREB L UVAEAERT-
7.
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2. LRBOHETEELS Fa s 75 R 2 EE
L, BEBOBENSOXIC -mlT L h2 L5 CHE
L. 7u b 75 A%, 0, 0.1 8L 1.0mg - liter™!
DO NAA &, 0, 0.1 B U 1.0mg * liter? D& 4 5
v ERBASHETHEMUL 1/2MS 51 (NHNO,
D& 200mg -« liter ' IIBIE, v affl1%, v =b—
L 0.4M, pH=55) (FIfUEH) wBBL, UT1.
RO FETEEB L URERTo 2.

4, EEEEOKGT

2. LRAROFETEE»S SO N TR REBE
Uz, B%BIROBRE % 25°CE 7212 30°CE L, BE
DAOZGEE1, LRRCL THEERTo L, BERE
Bi%3EEIC, PREROBETHEELZLOETD
o, Fl2°CBL U CRERT THEELE
Uz, EERAKRESEECER 05mm U EcEFL
Frao=—¥EFAELE, 0.lmg » liter ' @ 2, 4-

sun’x /% VB (2, 4-D), 0.lmg - liter! @
NAAB LU 10mg - liter ' DA A 2 F > 2HIML 2
1/2MS 554t (v a¥61%, v~ =b—n02M, pH
=5.5) (ou=-——FRAEH) BHEL, 25°C, 14.2
pE m2.sec EEHEHATCEEL, ou=-—04%
BERELL, BHEESHEBC I = —D4ATFRERE
Lz,

5. BALAEIZET S HIVE AAROKRET

Elanizau=—%ao=—-FRASIIBEL,
4, LAROXETSHEBEEL TS0 IR M H
KHNARB, FOHINVA%E, 0.1mg - liter ! DA
VK- LB (IAA) &, NSRY UL 77 =2 (BA),
AARFYBEVETFVEZRENRL, 3BLUS
mg * liter ' OPETHA S DL THMU 7z MS #Hh
(v a%83%, BK0.7%, pH = 55) (HobHR
#) WEKRL, 25°C, 14.24E - m? - sec! T HHEA
TCREELCEEDEMER -7, BREZ4:BEHIC
va— MEREEFEELL,

6. FARAEHOKRET

Fa s ArHEHESINVAE, 0.1lmg - liter? O
JAA BE U 5mg « liter ' DET7 F > 2EHML 72 MS
Bt (v a %83 %, EXK07%, pH=55) EKL,
5, LEBOKETHEREL:, BRE4BEHCERS
Nleva—L+ %, BRRLTCEELSHN 2cmn DE X
Y1V B AR E U7z, 5, 10 8 & U 20g - liter™?
Oy aBEREMLY, 1, 1/28X01/30EERE
D MS i (XK 0.7%, pH=55) (FRAEM)
TIoW -y a— b 28BHEL, 25°C, 142¢E -m™@-
sec” GBI T CREL CRBEEL., BHE4
HEHICHERELFEL /2,

ERB L UEER

1. 70 75 R b OHEBEEGORE
TabSTRA N OEBREERE LIEREE 1R
WRLT, 1L.00%D A4 25 —¥BLUT020%D~7 L
YA LAESURERTCHEL - 2 NI X M,
EELTLHRSHEZE 2T, BEREORRLHES,
T LTI RAMOEREELIETIEHDEEL
sz, BREBEOVLWHACLLDLS T, 4RMEE
ReEINET 2 L, BERMENELZD, Yo7
FAFDINESELS Koo, ThIBIRE S EH%E 75
strokes « min™ 5 40 strokes * min WIS L 721
BLEAKETHY, HBCTSZEOSO NS TR E
"/arl-vwid, 16 RHEBEBELBEOANEYLTH S &
Ezohlk, 025%D A4 7 —EB LT 0.05% D~
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Table 1. Effects of enzyme treatment on protoplast yield and colony
formation in protoplast culture of S. toxicarium.

Meiserase Maserozyme Treatment Yield Cell No. of
(%) (%) (X10° » ml™) division® colonies
0.25 0.05 No shaking 45 +(2)7 21
0.25 0.05 Shaking 0.1 — —
1.00 0.20 No shaking 6.3 - —
1.00 0.20 Shaking 1.2 - -

Medium : 1/2 MS with 1% sucrose, 0.4 M mannitol, 0.1mg - liter? NAA and
0.1mg ¢ liter™ kinetin.
* Volume of protoplast suspension = 6.0ml, protoplast density = 5X10*+ml™.
¥ Days to first cell division.

oW ArSUBRECI6HMBBELE T2 I L
kD, BEOBWSO N FIAMNESKEBLI L
TEl (B1R). 20F

No. of colonies

0.5 1.0 5.0 10 50
Protoplast density (X10%-ml-!)

Fig. 2. Effect of protoplast density on colony

2. 7077 A OEBRBEORES formation in protoplast culture of
BEEEGRE S BECERE Ao = —HEE 2 . S. toxicarium.

WoRL7z, LOX100 e ml? LT OEEETIX, BEL
THMESEICES B o7z, #HiZ, 5.0X106° - ml™
DEEETIE, HESHEERD NN, Tu b T T
2 FBEEL, 1~2EOFHET-> LBRIZEESL
20, BETELZREIDIn=—RBERIAZ»S
72, 5.0X10¢ - mlt BELOX1I0° - ml™! DOFEE TH
HEETO L, BEEOSMMmULOBHEAELZARE SO
aon=—pEREh (B3I, BbE{Dao=—
BB L7 50X100  mI OBBELEBRECRETH 3
LEzohi,

3. RIS BT BRIV E B ORET

FoRwRLI kD, BEMGERIBERCIu-— ,
BRSO, NAA 0.lmg - liter™, 44 % F Fig. 3. Cell colony of S. foxicarium (5 weeks
> 0.lmg - liter ! RO HTH -7, NAA B LU after culture).
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Table 2.

Effects of NAA and kinetin concentration on colony formation

in protoplast culture of S. toxicarium.

Conc. (mg - liter™) Volume of Cell No. of
protoplast
NAA Kinetin suspension® division colonies
(ml)
0 0 6.0 - -
0 0.1 6.0 - -
0 1.0 6.0 - -
0.1 0 6.0 - -
0.1 0.1 6.0 +(2)7 15
0.1 1.0 6.0 +(3) 0
1.0 0 6.0 - -
1.0 0.1 6.0 +(2) 0
1.0 1.0 6.0 +(2) 0
* Protoplast density = 5X10*+ ml™,

¥ Days to first cell division.

Table 3. Effect of temperature on colony formation
in protoplast culture of S. toxicarium.

Temperature (°C) Volume of No. of Percent
protoplast colonies
0-3 3-5 suspension® colonies survived”
weeks weeks (ml)
25 25 6.0 4 100
25 30 6.0 7 100
30 25 6.0 58 100
30 30 6.0 85 53
Medium : 1/2 MS with 1% sucrose, 0.4 M mannitol, 0.1mg * liter

NAA and 0.lmg - liter? kinetin.
* Protoplast density = 5X10* » ml™,

¥ 5 weeks after transfer.

AR2FrOnTid, FRBEOHEFLEISERVEK
THELLZa 77 A MEIMRSBECES Rpo T2,
ZOMOX T, EECBERLHENS<ED N,
D& MR SAEL TCLRPTEERELEL, B
AR AESDIu=——3EEEKs > -2, Mk
SEBLao=—0OFRIZ, FIREHETD NAA
BIUIAXFOEBER, »wFhd 0.lmg - liter™
DELETHIEEZ SN,

4, BEEEOBRE

EEMR®R I ABCEERIN oo =—%, BLUV
o= —FRAEHICBER S BEO 10 = —D4ERE
ReBIRIR L, EEME»S 3BEE T 30
CTHEELLXTIE, FRHHM2°CTREELLX L
NTEHERXELDav=—2BERaN, LrL,

EHB» o SEHEZ TR CTERELET R TR,
au = —FRK ARSI BER, B4, BT Sao=—
BHELBD LN, FEESMMORITHERTKEL S >
2. 2O Eehs, VHEERCBTIEER, o
Z—ERZI TR, TOBROEBRZ HHELRIZT
bokEzo6N0, BHERE»S BB % T% 30°C
THEL, Z0%O 2EM %2 25°CTHETLI LK
&D, BeRan——%2BRBLLHBTE,

5. BMLRIEMICZE T 5 HRLE AR OB
Fa b FPIAMNHERINALSD Y 2 — MERICKR
T HRIVEHAROEERZE 4RI L, BoeA
I ERE 4 BB ICIZ, WO DMBXRIZB LT
Va— MSEREEN (B4R, ¥ a2 — P OBKE
X, ¥7F>5mg-liter TORTRAKER >, &
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Table 4. Effects of cytokinins on shoot formation of protoplast-derived
calli of S. foxicarium.

Concentration No. of calli
Cytokinin (mg - liter™)

cultured forming shoots

BA 1.0 63 0 0)*
3.0 63 0 (0)

5.0 63 0

Kinetin 1.0 63 V(1))
3.0 63 8 (12.7)

5.0 63 3 (4.8)

Zeatin 1.0 63 (VN (1)]
3.0 63 17 (27.0)

5.0 63 22 (34.9)

“ Percent calli forming shoots.

AAFVEFSUORTRETF U ESVREID by a—
MERESPPED, BAEFUXTEY2— MOF
BRGEE® Sk otz BT AR > EBREFEED
BEIZBVWT, 70 b 73R MEEI VA S DEE
OFMEC R ETF U BEHTHD LI WMET LWL
(Nishio &, 1987 ; Asao 5, 1989), AEBRTHW:
S. toxicarium OFBEL, KRRV A M A A= THS
BT F o, R A VALV THEIIA 2T R
BA tHART XV EMMEALZ b EFE L 5T,
6. RiRAEMOKRET
Fig. 4. Shoot regeneration from protoplast- RIRFALHICE T 5 MS HHOERBES £ U a
derived callus of S. foxicarium (4 weeks BOBENY 2 — FOFRBRERIZTHELESRICT
after transfer). Lie, BEBIUY a ML bz, BENERB1TD

Table 5. Effects of MS salts strength and sucrose concentration on
rooting of shoots obtained from protoplast-derived calli of
S. toxicarium.

MS Conc. of No. of shoots
salts sucrose
strength (g - liter™) cultured forming roots
1 5 15 12 (80.0)°
10 15 9 (60.0)
20 15 7 (46.7)
1/2 5 15 12 (80.0)
10 15 10 (66.7)
20 15 10 (66.7)
1/3 5 15 . 14 (93.3)
10 15 9 (60.0)
20 15 10 (66.7)

“ Percent shoots forming roots.
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NTEBRENEL 23 EANED S, vallisg:.
liter™, HIFBEE 1/3 0 MSEMIIBET S LiC X
D, BEAYXDY2—  BRBLL (B5K).
LED Xz, 7o b 752 b OEM, HigsH,
an=—JEE, FUbrTITRAMEEIVADLDY 12—
FERB LY 2 — o ORIBOSRBICBT 28
Wkt A MNESMERD, S toxicarium O 7 T
FSIAMEEREELT DI ENTE,

Fig. 5. Regenerated plantlets of S. foxicarium.
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Solanum toxicarium D¥ER 7T b 75 A+ DHEHE
FFZ DR L, BAY O b7 I X ~OHE L
LTEBEMICBRLUCEET*H L, HOFELR
ML, 025%D A4 7 —EBILV0.05%D< o
1 AESUBEREERA, 25°C, 16 FREBHELET
BIrickh, EEOFBNTIT NI A MNBEHES
iz, ¥R L LT 0.1lmg - liter'! NAA 8L U
0.1mg « liter ! # 4 2 F > & &E 1/2MS B % flvs,
50X100 - mIT OBETEET LI LILD, FLOD
ao=—pEoni, BHERKE»S IBAHETE 30
°C, #DHB2BEZCTHETLIZEICED, B
ernan-——n%EEEon:, a7 ANHKS
WA SDEEOEHSMLCIZE T F U IRTHY,
¥7F > % 5mg-liter? & L7z MS 823 TR 4

HHEIZ 349% Dy 2 — MERENE SN, v a5
g liter™, HEFBEHE 1/30 MS BicBET 5 2 &
wED, BEAEYDY 2 —FBRIBLL, ULEOFER
&Y, S toxicarium QDERT T M 75 A b S5D
WEMEEELE SRR EMILT LI LNTE L,
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Summary

Culture conditions were studied for plant regeneration from mesophyll protoplasts of
Solanum toxicarium. Axenic seedlings of S. foxicarium were used as material for protoplast
culture. Many viable protoplasts were isolated by incubating leaf slices in an enzyme solution
containing 0.25% Meicerase and 0.05% Macerozyme for 16 hours at 25°C without shaking.



Solanum toxicarium 7’11 h 75 R S OEYIEEE 19

Protoplast density of 50X10*-ml™? in 1/2 MS media containing 0.Img -« liter? NAA and 0.lmg -
liter™ kinetin was suitable for colony formation. Most colonies were formed when protoplasts were
cultured at 25°C for 2 weekes after initial culture at 30°C for 3 weeks. On the MS agar medium with
5mg « liter? zeatin, 34.9% of protoplast-derived calli differentiated shoots. These shoots rooted on 1/3
MS medium with 5g - liter™ sucrose and 0.7% agar, and developed into whole plants.



