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(hEBZR EREWAERRRAT, L 200032)

WE ALEMNELERAERFRERRR LB NEETREDPEFHY R A —
FEELFEE NERNAR NGEEN O REENYT R, B ABERRERDA, CHEWE
ERURARBAFEAKOEARTEA=ARY . IEARD £, RARGRENERESBA
B BATEABRFUNERE RZAKRY —EFAMRTRER S 5 RABTHE LR
BRACHETHBEMK, RE- DT EOHR, Mo, W E & R H AT R 3 64 5
WHEERNEEENE R BRI REVASREECRB T 4R, A — S FRELFHK
MELFRRBETRE AV AANRERERER N RA GO BEREEN) BABARE VH%E
EESE#, EERENREERGEANRANKEFAFRIRE Y EHEN,

XWE RAEFGK; BE FHEN; AMHH

AR A RE AR, REBANEWNS —. AREEEZHE, Y
EiESUARI AR EHRAMAERKEW. ERHFENMFEDRY LEYH I EYSE
HIB FEH R —E I ME 5 B 20 . RFE 18 A0 Bh 2 T/ & VLR IR £ 40 B LA g 8 5
R M — B4 & (protoplast), {HEMRER; HERAME 60 £RBEEN B
FA R KRB R A Rt T REY R ERETRRELR, Y EYEAPEEYFR
Wz . HATC R FE A Rk REME RE R RERE NSO B Tk &
Z ooy RTTLEE X AT S R A R R AR, TR R S B iy 3o
PR, FEA M EEERE S . MYAREEERNES kY, XE— M EEDE,
LURFTEENS AR, YESHEY, 292000 2MIEHEFIEE, OTHE.
TR IR A AR N O s I 2 MO B B A A, BB BERS ELA ARSI T 2B L. 4R
g REH Lt 2% C B R AR R BT R8I — A B, A4 SRR A DL &g i), A
AL E A B A RIS — ST AR,

FEH YR AR F R R Bt Brh A JLAE 48 i Ak .

(1) Hanstein (1880) HKEHFEAFEK (protoplast) —id],

(2) Cocking (1960) WK FHEELH & B MR IF A FAKBRTY.

(3) Takebe et al. (1971) F K58 B4 B PO IR A= R 1k 03 9 9 T Ak MM

(4) Fujimura et al. (1985) 55— 2 A MEM—— KRR IR bR B 6 A B B

(5) Spangenberg et al. (1986) R R i 3R A SR A PR A S A A

WHEA® 1994 12 25



dit BEREY R ERBZFRRE T ENER. BHEEBNSIT, 5] 1989 FH 5
BT 318 96 1MRHT 212 MM LR ARG IFFEE T HAEMEK; T 1993 FEHME
SRT 49 MR 146 NRM 320 BFEY) . HBBMLUREDNEFEY NE, HEN—F
EEEBEE, NEXRMAR, NGSEMRKREEYT R, WA, ERERBENR. K
TIHRAEREEROBR SHEARE AN, HEAXEHR. 1. BREFERORRES
ZRXBEHRTHERHENEM.

%3t ZERK BB 2T Xﬂiiﬁ"ﬂﬁf—tEW“EEEEWFE%@?UﬁEEﬁB‘J%X%lﬁ
RBAT VR A=A 50 . BEREER®RE, FRERKRENEFESERE. BHI%
FIEFFRA M ERE . X=AIRT — BRI T LURBRT) . &I SRR
FHMZXZAFFTHERRAARN . X UEEHEROEDARERYG WAL, F
G B R A AR TR Y o R e ) A R B SR X SR S A R TR L SRR A R
REAY . IR MIATRETLAIM . TR FE By, flmiissy—
BRESMEX = F P RERREERFAGER, SEBYCHERBRY.

1 BEBERm

K, AERZEFRMEYEEFREEROENEFHREERANTE, REHRARY
SUHEEFNREEREMARERREHPREZRAAXETEY. BXEHS5HeE
A HER SRR R B B, IETHAGALME LR 2 4 BHER kg
99, Cheng 1 Veilleux (1991) Xt %% (Solanum phureja) JEHE bk #3235 88 /1 fot
ARSI, FFUER R AE R IR SRR R B A R 2 2 AN TS A A BRI BRI,
Dudits % (1991) FIE (Medicago sativa) NFI#YEE B T ERWAMBE, INNEEA
HENNER BT U RERRE, HE2, MR BERTEEANERETE
(Agrobacterium rhizogenes) ] rol B fl rol C K | A Ik, 06612 H &k 41 IR
B, BRI L2 RARRAE M, H X TAERIRIFFLS , (5B T LB Hy 55 08 R % A IR ik B
FREFREAASMBRKFEHER DD FRKTEEA.

2 REREHRR

WA A R AR TR S REBT. 48, BRBEM BT HARTHEE.
R BEUGERERETRGFERAE CLRKE. X8, XK. BF. BE. 55,
------ ) P EMMEBERSRERE., BERAE KEMFM KT & FRR 0 IME &K
gl BEHh. RREHEOFERE, RERFA-LBIMIKT B S0 ERE, 8
BT SRR BB RAGOR N O LERR, FHit, S ERRTE R ERS &
P TR B R R A BRI AR . BUAN7E R R Y 5758 E R A4
PRSI, B R A T S0 B0 A A o SR 8 SR A TR e b B S
ERUXHHRXA, F, BBERHIRETHEIENIME RS B R B R5
CAREEE Y. AARE S0, TS TR R RN, ARAE
TR I 5 9 A 5 T 4B O L 4 R TR PR A DR I A R 3 2 e
MG REY . A HRIE M BT R Ardiana 41 AR A IR K 28 5% T BB ot P A B
RGP A b SRR SR NS ) AR 2 R R U5 T L

¢ 2



GRSEELES R EARAL . ZEFRARBEY . THERFRENRALHE
R R AB L, 75 80 ERUNRLE AN KR RBHELRERS . HEK
THFEE., —HoR¥ TEENTRESHEHEYAMN, HFREFHEYRNREA
FREMEEARSEETETIHE. B—HEBERLAN EAREELRY, KBNWERRAZHT
S AP A AR T BRI A SR B AREREE, AREER, FUEBREE
B BR, 53 Vasil 25 (1980) 2t IR2E B iR 40 M B 4 IR 72 2R B 2L (Pennisetum ameri-
canum) B, Fujimura % (1985) HRBEUKEEARAEE O EEEE. ISR
EKRE OFERL, HVE, MEIE. ERHES). MFE. KE. X, 8R. 8 TUR B REK
BT HAHEK, BREF 10 BNEFAR. V45 —MEECTLUANEERY. H
F& LA i R 4 PR BE 38 A T A X B A R S VR 0 0 R A R A S B R A R
JFAE A, HHGAE @ T —NBE, B T RAR RS 8 0 7 5 4 AR F K AR R,
TATRGH SR ERIESL, a5 A Rk & 7. A EE K
SR FEM A MWW MEEFERE T BIRE, B— AT HEMNH#E, Gupta %
(1993) F 6 7K FE M Fl 8 K9 JC B o o B sk 4 IR A IR R T Ak / B iR R B s 5, B
M4 AN@HFBE T BAREE GEFTTEREEXXHO, X THENSEREETIE28 A
ARAB RS RS R T 26, HHEERH THMRN DNA ELREBLIRT &
HAUETT FHARREHITHRMEAEERBER LY. KB HEEREEE2ERE
IRMBIIES A - SR EERANEYMAE LT RBHRER, +EBEE. MRERA
Fh It A AR R B R K OF BT LA B AR B, A AT RE D F SR R A R &
W& R, RBEEBARRNE, ABTRUKAREEETR, BRI, &
H AR Y LB RSB AMER B E ML B T 1 & 00 B A R B R B T e S i
MMM FTREA E B MM, XM MIET i 2o,

3 RERSEREEREGE

M AR f BE SRR WY IR A RS S0t B T JL2K100 8, Qs R 07 . i WL .
. HRARERELES,
3.1 YRR

XM R RIMBES, W25, B, S8, BHETERN, B EELE,
TR — Ml A SN, FHTUEAELE, SIEEIT 84, ROEH
F 0L B 50 o i R R A SR . A B R 1 S DR A SRR Y A BE T 5 S R R
R, MBI AOT R N — R R E A S R R R AR R (51 255 2 P s ik
42, phenyl-propanoid route) ¥E§ &%, HERIER T HYHFFEE (phyto-alexins) FImASFK
R-RMEHERY . A RE 7R RS B0t , RS #E A (ubiquitin protein) . BN
fHRREEE (extensin-like protein) . it S L WEE, 354 B L1 BE M1 W69 2 57 B %4670, WY
BRI A RA L™ A LT K. — MBS EEH (osmotin protein) A — A R
M. A B SR X IR A R A& R KA, 1 4 7 S DA U A 5 A T S
(lipoxygenase) #&4E™ 4, ARG E ALY (lipid peroxides), HRIIEEEFEYE
BT X T R A A TE ARG T T 2 A R, HULAT 0L, R Rk A
ﬁ%ﬂﬁfﬁi‘“iiﬁﬁf&ﬁjﬁ‘]ﬁﬁ%&%'}Zﬁ]UEE*%?%W%?E‘&?E@J‘&HE%%H‘J@%@
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TZ - BEEABR.
3.2 BEHNE , '

ERAFRES B SER - ERENNREN. RVBHRAITHEE, HRER
M EMERN - NEBER T, BETUEEREREPARESROHT . SHAFE
SRKRAETA, BE LM EIIEMRRAEN SRR, At TRERMESRRSE. TE
FHENRESE, HEARANYMES . B F#FEARAMAESEMISRNES. BT
RTREER B 20 FEOR, BREQETURRS SRS H, EsEeREE
FEHAEEERGRNILEORTEAREABEDE. SRFEERBERLRBRESTE
R4 HIRE . A BRI A B JRE S B IR R — A T HRKEW,
3.3 Kot

1 1 1 TR A AR SR B AR B AS R SR AL B 4T . B 1m T 48 B R Y DR A IR K
SHKEAERE, HUF LR e RS AM T UEA BRI BRS R, X MEHE T 7 K
AREFSR o T B PR AR R AR B MR B LS BB E LA R, 5
—KME RO FEIHFLLRBRER . BT ARERESH SN RE&, BEHAFEL R
P oy B Ja AR R B B, RN SR A S MR N Sk, X A R
MR ET . PREEEK. BRETUEN. ARRAYESHRE, EPERIBE
HE. MEZEREITERERKEYN, WEERNK., FHREFREERREN e R Y
B, DR A AR AL B R 2Bl 4r R A SO S Y 4 B
3.4 HRSN

20 P9 HRER R A0 P 25 A AR Lt B R 4 0 LA R R . 0 B 5 R AR 4
SR AESEYDREX. BTHESSEVARERREEARSNY TESME, B
WETEHYE SN FEEEEEF. Fowke % (1990) XA (Picea glauca) YA
SR 5 3% R UL BE B 80 #5444 A4 #E . Dijak 1 Simmonds (1988) M
VA B A S B T L 4 B S 28 o A0 I B 3 — T8, TR — A 2 4 B A 4 B B — i
TE 2K, N (Vicia hajastana) P8 4 & 0 8 15 40 B ) 4 09 B AR FRAK ZE 2 RATH
MRS R, (HAET 20 B Bt 154 B 40 A A BE AR R BN (Simmonds, 1991) , X4t B¢
TR AN S B AR PR EE A . — AR A R BE T 40 4 B4t ik i 4D T
ARt 2808, R IEFHE R T AS IR KB ML T G, B, T BT 4 1 IR A R Ak L
JE&HBE A ST HAE S (Magnien %5, 1982), WM7EMTIHEERIKRY G, £ 5 40 e
ERAARSREEEEMX, MmtT G, $INESTHME (Firoozabady, 1986), Ha
AN R A TR FE 45 )5 18h EH T 46 RNA &, H RNA s E S xES DNA &
A A > RET L F W IRE (Bergounioux %, 1988). B F4IMA B HM, N—BEEAR
AT 2B EIERE M EFRRHBGAL, MR, M. FRRELMELS. MEg
Tl R X EE R R A TR A R K T A7 805 ST AL T 26 ol 5 40 4 B A: L dE
REAEECH IR R LU . S R B AT B A L SRR R 2 58 A B 4 B
3.5 HERE¥F ‘

SARE FINEFEFRENAS SR . e pH, BREE. RS, &
TR ORI IR 45 2% PR A0 S i IR SR e M AR O AR XIEVF 2B 5485 R A0 S0k
HEE AR LRATIA B0 . R AR — R R S R H S ET

o 4o



() (R GEAETES R, SRR, 5755 700 A JR P AT 2 B PR
(2) BEEGVEL . ERENFEEGEIS. EREENHEEY.
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Theoretical and Technical Advances in Plant Protoplast Culture
Xiz Zhenao
(Shanghai Institute of Plant Physiology,Academia Sinica,Shanghai 200032)

Abstract There is a noticeable advance in plant protoplast culture in recent years.
The attention of protoplast culture is still in crops and economic plants,but also shifted
from herbaceous to woody plants,from higher to lower plants. After analysing the causes
of succes and failure in numerous experiments,three factors have already been considered
to be necessary in the expression of totipotency of plant protoplasts:selection of suitable
genotypes,selection of suitable mediumal to isolate the protoplasts and selection of suitable
medium and technique to culture the protoplasts. These three factors are just like rings in
chain which formed only at the time when the rings were linked together. One of the no-
ticeable results in this field is the regeneration of plants from cultured mesophyll proto-
plasts of rice. Besides some physiological results involved in protoplast culture, such as
stress response, repair mechanism and dedifferentiation, cell division and morphogenesis
etc. are obtained. These offered a primary base to study the theoretical problems in plant
protoplast culture. The culture media,culture techniques and methods of plant protoplasts
had been improved. To schedulization or systematization of protoplast culture of important
crops had been emphasized.

Key words Protoplasts ; Regeneration ;Stress response ;Cell division
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