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WF, L OREEN» EEOL LT = F ST AL
NEEEIh, ZoORBESRLELR TV, HEETO L
AT e T T A BIEWERSAEE UG
TR LS, BRENCEEREDY TR ELRE LS
v T IANEBERKE LR TS,

58, BEFERZC X AHEBEROMEMST X 2
BEREZHOFHIEHY, Yo+ 77 A VEERIED
TEELEZ RS,

v & A oWTIE, Engler &5 (1982) ¥ X O Berry
H (1982)® 1Lk -T, ThENRT v b T IFAILLD
WA ODWTHRERD D, LT, FHELIA
ECHELRLBEIR TV LvEA (BEIAF—) &
Ay, ABRENTERLAEFEZOFENLT v 75
A FOHEEEREEYRL, BEHHOMEBT vE=v o8B
RN 2o B F RS - OB N e KBt s o ki
Xv, WHEELEETSZ ENRFTETH - DO THRET
%,

vEA (LAY ) OFTFRT0YG =5/ — 1T
BREL, KREEFES> VY AKBE BoEH0.1
%) 104 R E L CRELE LT - . REAKT3E
KELIDL, chbofETFsw MS EREICIEEL,
3,000lux, 16BFMIMRBITF CHFE2 2BR L.

T b5 A OB, EEKR3~4 B RDOFA
2B TR E AV ic. ZhODTFER 2 AT 1~
2mm JEHIBT L, 0.5M D= v = b —A¥I0.5% D
NF—EF s AH RS, 0.02%D~<27 + Y7 —+ Y23 %
fiz, pH 5. 8IK iR U ABERIKICZ L, 25°C, BT,
BEREO S & CI6~ ISR Uc, AR, BER
BIZ7mATHEMEL, 100x ¢ 25MomEoaMe X
DA Uy, 0.5M O~ v= b — AT 3 EEEL

Tr bR IVEBE ZDXd &L E TS b
75 A OB TIE 100mg B b 7 x 105 [EijH
Thaote, Bobhics e P75 2 ML MS Eic fRE
LER 6em OFFAF, 7 vy — LI 2.5ml OBEE
Br AN T 7 4 VA TEESE, 25°C, BETCREL
7o,

FORER, BEMBE 2 ~ 3 H BB FAE R
BB X ORI, 0 B filas 2 s i
&, BEERIOH B I10MREE &M ¥ TREL R
2, T OBREMOBELNELRBC N2 v = — L BE
LTCHEBR R L.

8 THEMEAHSEC OWTHRHA Y ED L, 57 e b
T A NEBEOHOBRM T = + 7T A M AVEEICRE
L, ZOBROFEEIHFE L s\ EErE2 52 L%
2 bivicie®, B 7 4 e — 2 (SIGMA type 1) ©
W AR AL ThH, 0.1% OWEE CEER LI ZhEN
Wobhic, Frh, MEa#EE ST 2 v = —HEICH
THS e+ IAOBIERE L, 1ml 240 2 x10¢ F
%7z, (Table 1).
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Table 1. Effect of protoplast density on cell
division and colony formation.

Protoplast density PR Colony
(cells/ml) Cell division® g o tione
4104 +++ +++
3x 104 +++ ++
2% 10¢ +++ +++
1x104 + +

¢ Visual estimation ; + =poor ; + + =good ;
+ + 4 =very good.
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Table 2. Effect of NH,NO; on cell division Table 4. Effect of NAA and BA on shoot and
and colony formation from lettuce root formation from protoplast-derived
protoplasts. calli.

NH,NO; (mg/l) Cell division® Colony formation® No. of NAA BA

Exp. No. . Shoot Root
call [ mg/l
1, 640 ++ + ! (mg/l)  (me/1)
200 +++ + o+ 1 16 0. 05 0.5 1 —_
80 4+ 4+ + 2 16 0.5 0.5 2 1
0 ++ 4+ 3 16 0.5 1.0 8 1
] 4 16 — 0.1 — —
The same as in Table 1. 5 16 . - n 9

Table 3. Effect of time of addition and mannitol concentration in fresh medium
on colony formation.

Exp. No. Medium A Medium B Medium C  Colony formation®
1 7 days® 12 days 17 days +++
2 7 days 14 days 21 days +
3 7,12 days 17,22 days 27,32 days +
4 7,12,17 days — — +

The media containing modified MS salts, 1% sucrose, NAA, BA and 6% (Med. A),
3% (Med.B) or 0% (Med.C) mannitol.
¢ After the start of protoplasts culture.
5 The same as in Table 1.

Fig. 1. Freshly isolated protoplasts.

Fig. 2. First division of a protoplast.

Fig. 3. Protoplast-derived colony.

Fig. 4. Whole plant obtained from a protoplast.



THE Ll on, MS EEHEEE L h T, B 1
Eh 80~200mg L33 2L =2e=—HEIRED
Sii: (Table 2).

Lol, COXIBEETChzrn=—HEObLE
TALHHEL H A ABDTRIC E Tl bied st &
DRHEE LT, MEsREI H#TL 2 e = —HROBE T
Ml OREFE Y BHE T A2 BRI B L, ThanE
HEL L LTWLEE2 bhvie, £ o THEERRS
CHERE M A BN B B R RS k. BERE 0BT
< ve b= VOBEERIRR T e s 3 BICH T -
fo. ZOFBE, BMoMEE LTIEBER7THA, 128
HRIVCITOBRToEETOHBE N R &0 /2
(Table3). o X5 IEXFHEMEZBINTS &, =
m =3 2 B H OB MRS IR L, 5% 3 BR%
i 0.3~1.0mm KDz2r=—ZRELE.

I Tar=—pbh N ADFELEEEFN Lol
5, WEEHHOHESRT v = = v A BEYTEREBE
MS ##c 0.1mg/l > NAA, 0.5mg/l © BA, HEE
ELTYaER 1Y, ERXELIYBIV <wv=r—
B3 GMMAlHEMIC e = —ABIETL L THARATY
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BAERD bz,

DL LTHE LRI VAR, NAA + BA 24
ZEHRIBE MS BB Ltz h, 0.5mg/l O
NAA, 1.0mg/l © BA #jnx 7cic, BHE LA v
ADER» OREFNHFE S hic (Table 3, 4),

T, TNHLORESFIT NAA 5L BA %+ nFh
0.1mg/l 4ty MS Bilh L CEEL MR IR DL, MS
MRZEI0D 1 Lichre v7 ) —ORIBEHCBE
THIER XY, BEAEYGhEBLZ LEMFETH-
o, O ERENLEE RS Lk oA, TEECETE
LETFEBLENTER. BB, 7rRIEZITAM0E
WHEIE SR E COMEBEARYZ L L, ar=—
BOE TLU~NITH, » AT E TR0 A, XS
Wik E CIX0HBELE L (Fig. 1~4).
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Summary
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Leaf mesophyll protoplasts of Lactuca sativa were enzymatically isolated and cultured in a modified MS
medium. After two or three days, cell division started. The sequential addition of fresh medium during
the culture period was essential for sustained cell division and colony formation. Shoot buds were developed
from protoplast-derived calli on a regeneration medium containing 0.5mg// NAA and 1.0mg/l BA and

intact plants were developed from these buds.



