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¥ (Boehmeria nivea) R BB MEE I UIC Y. FAER
WHRENRBEALNEEE LG T REREREHRANSEHE
EMBEEER EEFERUMERAMAE. AXERKAEKAH "B
RAEE" BHRAERFEEFEERITTREMTR RO TREN
ERFLAESAEAITRERATHFARER T EY IR RAM
BHARLER. TEFRLEROT:

L CMEAKHE FHRRNSHARLTATRARR VR
FAKAMBAHRBAT THE. 57 ARBRR BT KR
B M, K F2,4-D 0.1 mg/L. KT(H2T)0.5:11.0 mg/L MM 44 TH
BERBENEL. BREENERER QAT T EL
LREREAT0SRI0 my/LHRNEA S P B AMKERANERES
B R LS P FIR, R T AR AR
- MEBAERRCMERYRARIE, CAMUR RERPHAKS,
HRRERB B EELTHER.

LERTAASELS. BENMRSEERENNRENBEHEE
ARERERRNED. [AFEEDE (Cellulose R-10) 4.5%. M5
(Macerozyme R-10)1%. H%F 4 5% 5 (Hewmicellulose) 0.5% b &%
R 242 MARKA 1 ar RERK~RRE. BEEAFNIEENL
0.56 M, RERFFODORE.

SHWATAMMRFANSEARERERFNEN. MAEHFFL
MUBHRAGE TR ARG AREFUERE SN HUREE
(15.2%), AIRE R EH A A UT/HAR. NEHSER b b TFHA




14 3 5 B MR O D 4 [ R AT e R A o 4 R, 4T BB R AT K
ABAE(6.7%), 3 B TE A F @0 A E RAERERERIMBRE.
R R A BOR B RS 0 ko o F A SR O MR TR R R R A R
AEKRHLTRL.

LHETA
1AM aP 34
T MSB 3 3 28 S AR A K E LKA R, WRAAR24-D 0.5 my/L,
KT 0.5(£21.0) m3/LREHF,M24-D 1.0 og/LMKT 0.5 mg/L 4 A1t
FaERGRESREE &) AUARH AHETTANG
& n'ffrﬂ: Jis

ST T RIES R UERERBEOSHANNT ARG, AHAR
Z§ 2 2,4-D 6.2 mz/L. 6-BA 0.1 mg/LiMSB AL LER20 d &
ARG HANRHG-DA 2.0 mg/LOMSBA L HEL NALZLETUR
e ARHEIBEAFETAESF. HHFRE2 cofii, BEK
MNAA 0.05 wy/LA31/2 MSRHERMENSREL S5 dA£E
K TREMERMNTER T HEAMEE. FASLEN% RBME
#100%

CEREAFESUEHFANMAMN BT T FHRERENH T
. UZCABRARE A UERARETH 8% CelluloseR-10.
0.5%Macerozyme R-10410.6M H BB R & BB he, AR KB
By BERFAREUSRRAQEFLEFREMM24-D 0.581.0
mg/L.KT 0.5 mg/L i KMoP 35 B L, RERBNEEZRIH.

EEHKE 3R P R AR IR T R s )
Uepra GRS UERRAHAR,

(XRA] 2R FERKYHBER T ERBELE



ZRRERBEREEARNOTR
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THARET RTERMPARENNEEDA A TRAREAN
OB ERNTELWRBREFE. ARRGRFHEURRER
RERFOAXTACHARHURFIRERRRERNEM. B
EARDOKRAAFERRBARBALERLE N R RN TFART H R
BLQT R0 4 #OG A (A B 0¥ ,1982; 2 X b % ,1983; Helgsen %,
1986;Kinsara &F,1986; Hinata % ,1988); t1 47 3¢ 3¢ 138 7, ) ff 0 2 7 itk 47
GARAZERBEITRL T AT RBAMNBEFTEE Kyozuka §,
1989:Yang 4,1969); WA MUt R 4L BIR M~ PRMS K EHE
EBBSIHDNA. GHE. AF. RENARZRTHAEMNBIANT
NEMEARREGEYOS &, X R ADAE (Marton $,1979;
Potrykus %,1986;Shillito 55,1985), [R4& WA H LB, 5K MR
BR-HHIRFEGARIARER AVSERABTHR N AR b
i % ¥ 1% £ % % (Jacobsen,1987;Johnson %,1984;0gura %,1987),

ERFESUATIERERFRSARATHENRAN - WS
BRBABEBAEREOEERK I EF LRI R R MM b,
B Takebe 2 (1971) & 3 4 7 18 50t 4 40 48 U/ P48 36 948 T AL OB AR,
RERGEFOHIEBAD - HHREE. BHaREREERAS
FRARRBROARGAROMYHREERI0ERH, LR TH L&
MHVOEFHOFEE,1986). BERGELRKEAERRTHN. +5
ERFARAHOHE. ~LEENRREYNBHEY, AWK E (Wei
A Xu,1988). R (B %,1989). M (Spangenberg %,1986) % £ &
EEYN S C T CN PR ST PEEY ST L S e
(Fujimura %,1985; % % # %,1988; Wang %,1989) . Tk (K2 #A %,1087;
Rhodes & ,1988;Sun %,1989; Zhang %,1990) . /h 3 (Harries &,1968; E



EYH.1089). BT (HFL. HHER1989) UAER(DER. FEE,
1989 R AERERFBEMERE. AXHYRANATEESHE,
BB BE (Toni, 1988; 4 4 % %,1992). M & (Vardi %, 1982). i # (
Russell # McCown,1988) . % # (Attree %,1089) 3. 4l L S BF 5%, R (X
FHERERGSTEEREBETER AW S HH YRR FER G
BERRTRRAMKE

* ¥ (Boehmeria nivea) RRB MG ME XY AN Y XU R
IR AR IR T i M O DL AR SR 0t 0 B T O R AR 4
#,1980). GUMLBUE ERMRB RPN NAL, ELRRETEXH
FEMBRFERR L TRERARANBE LA TE> (BE&S,
1081;1982a;1982b) . 4 R Ml T — M 45 1R 0 i O A B AR AL R R A B
ORI F,1981,1982). HMEAMSXENBR LOURXFHWHIKE
R EFARMUTREE N LB F (BB H%,1986:1988). EXKEHE
AUFRFEEERETHERTES. Fir. Z8. A RALAHS
SMBRSUHFAEF S EEREM K (RITES,1980; T HAH,1981; %
124 %,1981a;1981b; 55 % %,1982; 51 B #(% ,1982a;1982b; X K 4 %
198, R EFABUHOEFETRSNERFAE BT TERE &
CHESARERNRE(HEE.199), ERGERER T HERKSU
TREAHARBFHRERER(FEHS,1986). HILERBRES
ERFRTHT(ERH1002). XEFFTRRF AL EE=KFTHEM,
MEAREKTSRAAEEEILMEHE-SRBEMANAEHHHER
FRFNEREBTTTESMNER. BRMEREREKEHYFNAN
HAREE. AXERMERFEEBEARFTTHR UBRLEEN
2R RE R IR BR, 03 — 5 B 2SR R AR AR AT R R R
R CEFENBARENBCEUNL R ER.

HREFE

- BEEMRLRGMSERER



(=) K& HH

HRZERAHH “WRXHE" FHRFORGHAETREHEMN
HERINBRERAGFERERRTN. HEHRR AR RTR
FMMERXRE.

(=) A&7 %
LM &

“AA—FETZAFHREHT BEEFASC J491 br B kR,
EFTREVREEH. ABBWUR T BTFHE D QLDH A0%HT
W EN L min, B & A KR2% MBR B K B 40-50 min, 85 H
ERAREMGEACK FBHEHB TR RNOK N30 g/L %5k 60 MSBEE I
BELEF. BREEWEWEMES NAA 0.05 mg/LWMSH & AL
BEREE QIO N, GE. Fob. TERENSEESS
LOGANMRR

HHEATREYRA0S5 cm. For Mot RLA0.5X 0.5 em® kA,
BRE—FURNEANLC RS ERE S LEANRABR GG
LMEL. RANSAS. THREMAGAAKBT IRNEL. £K
REER. AR RESENEREATHESA—SRUBTHBRANHE
BN,

SERBERNRY

HERRE. AR. FRLEH. BROOREER0-12 dMRHAR
45 g M A E#80-100 mIEEKEREN0 nl K=K BFREL
R BAEER002 10 rpm, 8 FH27+ 1T, % M1000 lux,12 hr.
2 hrE BEHFUN G TERYRTATMUERELSRC M, — &
HABERE24 dFH--RFFHE,1012 dFERFENEST dWH-K
HRE. ANUREHERES oin, BN EWH.EMARRELL. B
BRPARGEE — KB M1 omfFER R OXRE, URESS
BERMNBIERERINMMEMBERHLREH T HEHI0 g/L



#) MSB # 3¢ % (MS G 41 55 BE A HL 1M ).
[N &3 830 2ok 34

1) B E R

BE—SER, KEERM Cellulose Onozuka R-10 ( Yakult
Honsha Co.L'TD.), i 8§ Macerozyme R-10(Yakult Hongha Co,LTD)),
HERHE Hemicellulose (Sigma), §ME Y KH.POL 27.0 mg/L,
KNO, 101.0 mg/L. CaCly - 2H,0 1500 mg/L. MgSO. - THaO 246
mg/L. KI 0.166 mg/L. CuSO.- 5H.0 0.025 mg/L SRR 0 — R
EMCPW (B2 M, 1986) FH P AMAFAWME, MY pHES, HEH
i $0.45 wmMBABBLERE.

@) FRERENSESER

REFRHINEE. ARA ANERERMBBRRLE0 AR K
BE6 mis EANERKMBFERT2 g BAW WP E28 CR
BAATHELR REESE N0 rpo K LE2 b WHLRPE
AR EREEE UREARFRE RN KESE R RAUE Rk
ABERARARFOEERH

40 78 0 I A R 6 R 44 200 H A 350 B RS RIS 3 47 1 b R AG AT
CPW 10 M(pH5.8) #1 3 e e MR 23K, B £ 500 rpm F#.06 min,
BERGE S LEREAC PW 10 MRS R 20 F A RAE R K
Bk 1K .

@) GRA R R R OB G BORSE I A SA JS R K B o BE
Mg, FEREEINERABELLRBE (5 BH,1986).

) RERENSRRAGKELE

HEERBEEBEESE WA L) R E
80 R Ve 2 KMoP(Kao #1 Michayluk,1975) IMSB ¥ ¢ . RAK
EREER. RESRENE. RESCESZNGRRAQERTOMN
AR

A RB R HOE mIZA, B H1-2x20% 4 fml ) B4 IR ok




ARHE §35 mm MK O &, H Parafilm H 07,

FABHE R B R0 4 A AR AN 0.7% B R & [k IR 0 60 UK R4 0
B mlELFAESSAE 435 mmE R LR L—E.AHSHE
0.5 mlR RSP K(KERL)BFILEBTNENE.

B0 QU A o A A U A R 2R AT AR A 9 1.2% RO SRR
W BRI A8, MY SR ¥ RO M 5 10%4 [ml g 5K
o R BRSSO A T BB R I ok, % R RO O S8R AR A
R RADT.

45 3R 4 40 1 JR VR 0K < K i CaCla 2HaO W R 2 5 1A 3 3 2696 02K IR
YRR IUE VLI A 1.5% ) %5 B 88 (i K CaCla - 2HLO M Kyt M )
EE8,BEEHAZWAES (CaCls - 2H,0 1600 mg/L) Y I 4 5T A B L B9
B R, B AR T E 4,8 R AR SR (Adaohambanaso #i Roscoe,
1982; B + %,1988).

FRERERF16 dEEHHSRAE. SHAFRNMTHRESH
MELRUB(AE—RRSKRAI SRRERBENTA L. S0
H3HLERFHE. AEEBSHBEN - KIHEMO2 MNREREHFE,
LA REBEENBA S RERSERALHART LA DAK
RARGERH FABELKHRET (BM0.5 mg/L 2,4-D,0.1 mg/L 6
-BA,500 mg/L LE,60 g/LEEMMMSBRIER R E) MEKMRET (K
0.2 mg/L 2,4-D,0.1 mg/L 6-BA, X ffé 1) £,20 A5, % B2 B im6-
BA 2.0 mg/L, B30 g/LMMSBALERE L HRFFREH2 om
EHEERMNAA 0.05 mg/L St H AR RE LW~ ERRFEH
.

. FHEERGKASESHF
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LBFRUK. MR ERAXR~8BS.
2FHEARENN R AL

BAREWRBPHFHL g DBERA~FHA WK R, 27C B
TR DUICIRA UK SO0 A0 08 O 1 4 BR O R O R AR A
FHETEBALRRA.

45 98 60 Uk BT BB X 200 B A1 360 L B4 AR 6 4% W 0 i ok 3
0.6 M S8 ) CPW (0H5.8) ) ¥ ¥ M bt 08 0 2 3¢, J& WA 46 500 rpm F WL
& min, ¥ 5 i K i CaCla. 2Ha0 #) 3 K S0 0K SYCF, BT I MMM L R 2
Bk,

EERTHBERE W FORERGBRESS KB, ARG HaH
EETREHEHM 0.6 meg/L 2,4-D. 0.5 mg/LKT K in 1.0 mg/L
2,4-D. 0.5 mg/LKTRI X MEGMO.50MMKMoP K B I EHWREF A
RENERER.

ERE55H

— BREARFERGRASERER
(=) 24 mBAMLE
LESHFNENAR
AEEARARKEFRENRD B AL ERAEFEAUREE
Fe. AEEEBARE2S JER-RFEERBIAFEERAN
BEARS -RBSLHMIFHRIRTER. HRUPERFENMAKR
BESCHERENE FRESRUH NIRRT PAM. SAELRY
HULEEEMT. HEMEARHEEBRER. HTERBART
HARK REHNARENERE.
MEWKRE BEPOEBFREC SEURERAGRI T R—Lp
A KT R BN B o 48 R O A O RO 04 N A B 4



ITPIRT T Lt SN N v £ T LEL T ]
RSB FREAEREGNIREEAFR SRER A on AN
RRRGR. 60 dE /T A8 MR . K ROU IR A 00 /N 4 B
ENEMAGRAKBREN LD, SRYNAKBERMEL,0 dF,
490040 KB 4K — 8 BT 0 R  — RS, BT A A B R B R 3L (
). S R 00 AR ch LA B L A LR B 0B
LI L TN VS S RS Y oY SN Y T
PES PEES LT PETS RE TN T E 3 10
LARMENERREN BTHANEW

EERERNDE BAYNERREFRE. 4BFHHHR60
TP T TI RN R Y-S dcl's LELE Y 3.8 3371
FOLE(ED. KRITURS REMRESLME ERHFORAT
Fl. % KKK (24-DACPA) H10 mg/Lig STHR AR, EHE
ERETAR BANKHABRR G KBARARNERE, BRK,E
KASHITENERE. SERREEHES ng/Lukmn SHEH
BUH A 5 FPE, A B 0007 AR M. MR RRE RO meg/LW,
ENMEREBREAG S HEB, AEA ARIOE. £KE Q4D
MCPA) 2 MZSAHE, ARANR KTAZT) 2MERBFK. KTH
0.5 mg/LRL0 mg/LHERFHE. TUNNBEBERTRAKMOL
mg/L CPA(2,4-D). 0.5 mg/L KT(RIT) MM RH L HHRERE.
IFAHERARNBIRENER

EABHRE D EMOIM, 0.2M. 0.4MH BB AMFERBFA(
£, HHOIMEEELE HRBE MR WY ARAK. CIMHR
BLRSHMESRNHOAMEBELH AREAEHFUR B2
AEERA AHLBAELELL. TLRNERN BB BREH
CES TR T
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Table 1 Effects of di on ion culture
wmmR D |
_— SRUELER
24-D ' CPA; KT | 2T | M¥}¢ | #a
10 08 i o k] kERREEMRDZ AR ZN,
LN rrEr T
o5 o5 ls | & [ kpnansarnns, :uuw:.
i B A4 TR
0.1 05 | 4 ¥R :;iwmlmmmunmu
01 05 | 4 | ¥R | BELHNEEHANSNENED,H
| AR5 KB 1
10 los L4 || KESEREERE S, AR, SN
| LN T e T
05 ;08 | 4 || KRAEARERER S MIRK,R
H § BB 8555 T B9 B A
o ics Da e 24 bxrmBtms e o
i | Bk B
01 10 L4 DRR L ER N WE SRR miE,
! | AR D AR

SREFE0 AR EZAFHRFLR.
B %% :H00.2M mannite] 500 mg/LCHRI 30 g/L glucosey MSB.

R2TAHBSREXNBFE RN LN (1992-1993)"
Table 2 Effects of different mannitol concentration
on suspension cell culture

i3] 2 # % B 4 R

CK SREBTHRRS BEIHERL HAEW.FORLESR
0IM SHEATHEES BEIHFBAR.RERA. AL BRBER
0.2M HERETEESBEL.BEXE.FREZHAN

0.4M HEETHANS BY.BEK.AHN

« BRBNO0 G ELSKARBFRRGR.
BFEY H MO mg/L 24-D,0.5 mg/L KT,600 mg/L CHFI0 g/l
glucosefy MSBH % 2.



(=) AR BRBLFAGLE

RERKERGTRANERRRTEBHZOARMBKRAE KL
Bk EMEERESBERGEARRBE, OARMERENRL . BE
HE. BEEBENSE.
LARRRAAN B ERELRKTBNAVY

R FIA (7] W 8 FURE L 0 4F 45 R B§ (Cellulose  R-10). F 47 M (
Macerozyme R-10). ¥4 4 K (Hemicellulose) WA " WM& &
FARR FUERE > BRI (FR3). 6 4 70§ W 0E X 95 (6%) M F (
%), % ARG mRF T WRURE A% BB, 0 4RI TR
RERTAEGEN. EEFHRAKO.5%) E A L4 %KMW 0.6% 0,
HUBBRGREQBETEEE % UFHRFE. FRRE[/KA, &HF
ASEA A HNSERKA5%. BHEM1%. ¥HERKOSLUHR
FORBAE FUE RGBS .

RITARPBASHBFABRRERLLRGES HM YW (1082~
Table 3 The effects of different enzyme combination on the
isolation of protoplast of suspension cell lime

LI R-10 R-10] Hem PEEe
) %) (%) !

A 3 9.5 Q +

B 3 0.5 0.5 N

c 3 1.0 0 ++

D 3 1.0 0.5 +44
E 4.5 0.5 [ e
¥ 4.5 .5 0.5 i
G 4.5 1.0 3 [T
H 4.5 1.0 0.5 |
1 3 0.5 0 +44
J 6 0.5 0.8 +44
X § 1.0 ! 41
L L] 1.9 0.8 i

* TC,RRKATHEU brof HRRER.
e 7 REFERSREDS 417 B BE, 7 FL rir
LES



2ARBRNANSFERELRETRANY

FGRRE.6%. BITMI%. FFERN0.5% REBHFMR£7C
MM RAGT WA ESIAS 8 11, 14 hri WHKAYETR R
4. SEmEMNS href, RA GO RMFERER UK. BEHRN
B A SRR R R SEEARE Y11 b, O B
Bk G (BB MM MR T K14 brd, BUE BT R
POETES e g 3 P

x4 RABKMEANHZRALRET RO B ® (1992)°
Table 4 The effects of different duration of time on the

isolation of protoplase of suspension cell line

& & 8t il (hr) ™ &

5 +

8 et
1 bt
14 i

> BERAGSHERERRI.

LAERBEREMER

EARABALSE B RNAEKENBBEEQE N (B8, KL
BEEFHEAF(RE D). HEBKERATE0.36 MU Lat A ERARE
BRFERK HEBKETECS Mef, B MM 2065 M.~ 83
hif%;%E 0.65 Mg, @ 0.5 MXHF TR, HRM056 MURE
(AW HEHEEBBRERTHMKE.
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035 045 0.65 tHEBTE (M)
B FEPAEXENEFERRERES BNE0
Fig. 1 The effocts of different mannitol concentration oo the
isolation of protoplast of muspenaion cell

(Z)EFARABRSRERARZF

ERRERESD. SRSEZNR. QHAKTRURBKFLENE
RS, HTIRBRECMERAM FEXRTARAKHNR. BAHH
ERABUREESAR.

LABERAARNELRGSROLN

HRERKEBEAEREARERE. REBRE. RERCER
BASKBREEEEFR, FHERM2.4-D 0.6mg/L. KT 0.5mg/L.
CH 250mg/L. HHM0/LUWKMP ¥ HE R, HEREARERHER
B (&8

HERBEEREAREES X2 hE FRBX ARENNK2FKE
XXV ERBELFREE. - 4dB, RERKZH RIS, LT
AEEREERY. B RERKFRS KSR UFALP - RARE
A BABEFXAENL2% (B FRESE REFE IRAEH &R
EREEF BEATT.

BB N B SRR R AR N E R AR R, RERK
HEAREERRE. RERKSAFAOH—ROH BREREBBTR
A%, WAEHBEB KA, M dFBRESRSR, RERKDRAMER
3.8%. ERALAKMKEQRAERBARRTE FERGRLTZRE



L.

RERGERF AR ARBEE MR AR XB L NKES,
ALRHANHBARIER BUTB R H48C. RERYSBIERF. b
TR MG RE TS NRATR G R R R Y0 R
B UREREREAREN - WA R0 FHBZWHR N BB Z 5 HIEW
MEBHEAY . EREREFIHAERKREL 8%, EABIHRTH
ZAMERBROERTCARNERVHART LG R GER.

BRENQER TR MEREASRRRCELS, SREERE. -
B R BUR B 50 FF 3 RISE TR0 BB G T ISR BRIk 2 AR A O
WA BRAR T LU0 2 00 T R vt SR TR RS 5 4 95 — K 4P () 4),202
BREBZKHH(ES, H6), S UAKGK15.2%,30d £4 H +ILEIL+
AR R R (E T, B 8), 48 K BN 40 B0 DRk IR R RK G
50d 7 A BRI A MR AT R R BT R (B9,

GLERERRBMAAT SRRHAERLRFN— M RER K
ERFRARRERAA VLG ABURERUFRIREIRGAR,
HERBFTEREAENERE.

R FTRBHFFANELERE S RAEN (1992)
Table 5 The effects of different culture

methods on division of protoplast

BB FoEsR EDRSE AWHE SREL
BHE @ BE @ %)
33773 € % Btk M 1.2
REGEUE 5 10 BIRER 5.8
BERaESE 3 10 0 M HEMERE 8.7
EERMMAENE 5 10 AR 16.2

CHRPEDER A BFAS HRERABSERERUEHHFHLLUTE.



LRRSFERERELRGSROLE
8 0K O 0 2.5~ 5 107 4 mL, UL U B 08 €3 DR 07 R 0
JAE R Uk B 3 % W f 2,4-D0.5mg/L. KT 0.5mg/L. CH 250mg/L f 0.50
MEBSHKMoP FIMSB B % K tr, B RANAKNARIENERR
(H6). T KMaP B I3 o, AL F 6 7741 88 - 4 20,100 3F 48 59 =
B MSB R R B — KA BRI TR AR TR IS 64 A 124,
FE S BBMELFRK, KMoP J 0145 53 416.2%, TIMSB il
£1%. KNoP 5 4% 0 FUE IR 66 T4 4 L5 IR W 06 T I /1R 05 2 48,7
MSB RASESBARE TS MMBARMG R, RIKE, ~RBT
KMoPHFABHERK. FHOR. BERB, = REKMP o Ca® Ff
NH 8} Gk K 49 70 V0 20 20, B, S8 M R AT B 10 AR
6 RARKERANFAREH RN H L 1002)
Table 6 The effects of different media

on the division of protoplaat

BEE  E-RSR RDKSE SugE b-£373:1

B () B () (%)
MSR 6 12 47 TR ERnaRs
EMaP 5 10 5.2 Rfpgs

SARNBRNXNARNFLRESRNEY
HREREREEERLE~5X 10 /oL, DERBRHEBETANHE
KMgP § i K (W % 41 &,CH 250mg/L,0.50M B #H M A KMaPiF St K b,
REARLKT. FAKKEKT 0.5mg/L. 24-DEFARMER T 48
HEFF. %24-D30.1mg/Lu H P HIREREFEBELEH K
HEANOEED R BHK H0.6%:2,4-D ¥ 5 0.5mg/L ot
REFREBARES— RO B0 RER RS A UHHE H0.8%,
ABHZAREBERAHHAR; S 2,4-DRE H1.0mg/L W, FE FiikHad
RES KA PBARES KN, HURMFRILE% AHFEAIUE

1



BRAHLAR. KT 1.0mg/LAMKT 0.6mg/L 2 W, RERKETHOLER
rE%.
7 FRANRISANWELERES R BE (1992)
Table 7 The effects of different hormones combination

on division of protoplast

mREE B-RA® BIKSH FRHEE AUNE # i
o ] (d) B ) () %)

2.4-D0.14KT0.6 8 18 06 W—oWAHH

2,4-D0.6+KT0.6 5 10 1.8 s itk

2,4-D1.04XT0.6 4 8 1.8 BN

2,4-D2.5+KT1.0 5 10 EX 3 F L itk

2,4-D 1.0mg/L 52,4-D 0.5mg/L W&, FERKKEDRR, SR
EHWMH, BURGHURBIURE, EHEREPRESCHE KT
2,4-D 0.5mg/L KB4 HE B XA BARG 2,4-DEE FER A4 0
HERNRE.

(IR GRRE R HARAL
RRARERGBENISHEREBHERERE LA LAH
AREERBEREZLORBRFSHBUBLAANKAFL. LAHAR
HREATIon®, EBAERBEFASREZEO% Y L AIHARER
AFiombh, HBGRARBLEL. RENSHAREERIREL (B
112,4-D 0.5mg/L. 6-BA 0.1mg/L # MSB) b, 4 RBH MAEHAEH. Bl
ROMMRARRAEEEREESWEERFERE T (K N2,4-00.2mg
/L. 6-BA 0.1mg/L § MSB) I, 4 o7 {247 H & {2 51 i 0% o AR AR 20d
EMELREMRGLAYS, REFHELAR(HLY5mn), FRLKEHN
6-BA 2.0mg/LMMSBAEHE L HALEAQHAARTTRASE
AR FES2ALGALBTREBCFET AT F (H10),
AHHBKKAR, KBEACERMEA. BHRAESTL0ng/L 24-D



#0.5mg/L KTH#E LM FKERK FERRAMRNR.KGAUAMENA
HAERKHNEE ERAGAREERENRE T LRH04F fENRD
BH KTHEGTFRHNR24-DRERET ML TRRTOE
mg/L 2,4-D. 0.5~1.0mg/L KTHRE LM MERFABLR KRS HF
SUBABKBRAHZATHBER. ERANSKAHHR D, H 8k
TP F FAHUEN6%. HALBHBXLERHODFRES 2om B,
WIS, %R 5| K 00.06mg/L NAA K 1/2 MS(ERH) & BA o 4 9 &
E18dfE, BKHTREMRR KFOAT R K (EID, Bas
4% 3 100%.

. FHEEIR&MSEHEE
()T RERKS DK
LAARRERRAAHTHELRASANER

% 4F KW Cellulose Onozuka R-10(Yakult Honsha Co.,LHD)
1 5 4 i Macerozyme R-10 (Yakult Honsha Co.,LTD) B % 0.6M
HEBDERFAAREMRLOMEENE T RKERK, RERE-R
ERFR (RS, SEINELIENARE XM, FE R R E W LE
ERRILMBEHKOSL B ANWERBE KEREK=RESH. €4
AUASHERRSUARARERF THRHRRALR FALE HE
BEARERFREBEROEHR.
SAFMRE RN FHALRESBAEN

FiCellulose R-10 8%,Macerozyme R-10 0.5% M F M K & Ji%,
WEEESI N1 8. 5. Th REKRARTA (XY, LRERENIRN,
AFRARERKOREGRERMHAMER REREOBRER NS
LN EHOhe KEREARARR. EXRBHELK REHBHK
S REEERB. XYM RN S RE.



%8 FARAAANELRETRYGER0992)"
Table 8 The effects of different enzyme combinationa

on isolation of protoplast of fotyledon

HE Ceilulose R-10 Maceroayme R-10 * &

1 1o 0.8 +

2 2.0 9.8 i+

3 3.0 0.8 A
4 3.0 1.0 e
5 4.0 1.0 4+

$2IC. MEFHTHMWDARREANBMHRETH;
4 RREA, 47 RRD, AT BRE, 0 RERE

%9 FRAMBHEX ForELHE MG KW Q992
Table 8 The effects of different duration of time

on islation of protoplast of cotyledon

B R 8f 14) (h) fa 4

o
+H
bt
++

o

0 RFRABR, 4 RREL, W BRDP, w0 ERE,
i RERZ MBERAKS
IAABBERRNTHALREFROEN
ForEERANEH BEERENEBEBEOOMU LA HRBRR
e R, O50ME, ~EAFHM; £0.60Mu, FRMMREE
0.7M Bt , 7~ R 3% 0.60M % Jif 1, SRR F 0.60M H MOMK £ )y it I8 F 0 IRk
FAHENAERE(ED.
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ARAFHARBOFHABRSHRERKTRMLE
BEFUHDES. THPRTARNEY. AHARHSA HEGF
BT R RIS B, T REE, MR TR0 R SRR R
RHFEMR. AOrNEN FOHIRERE SRS, GX T HHx 100
B B B R 9% . ReHW RS W R BUA M BEAE,
BAFEOHEHRK.
TEEHBRATEE2C HERE KARE S KERGFEEAR
k. EFHSEEN KERKEREGRR SO FHEE RO RERE
FEERGFHESHIOFRTERERERALFS. BHB(HI).

(D) FARLAAOER
ENEBFRFEREEFRTHRNED L EBFHEARHLEF L,

#EE RS & E Y2105 mL, R ES MM M2,4-D 0.5m3/L,KT

0.5mg/L A1 B 192,4-D 1.0mg/L KT 0.5mp/L 4 KMaP i # 2 b, UL B (4



EREHEF UGBS FERRTRUBT A REP A REETHT
AREHENRERE AN RURRNERER KO PHBR - FRN*,
e R SRR R B AY ol DRTR A MU T 3F TR T A L5 30 O 09 B
MEEEREE. FEMREAIB0 RN 6d AL H UMK (E1),
HPSRER G R AP U AR (E16), A WIAK{LE%. WHIHET
BRAHARERFAARELREFHXRFIHREBEHRARFHT
M- BHR.

i¥o®

—. BRERERGBEFFANIXERHEZANE

KIUA2ERSAEEERRATFUR AT EG TN RS
MOMREHERT BRI, FARRERESASREERE
RERHIEETACTREHNRE, RRTBEAABEMNHALE
FEUEDNFTRERZERNEBERESABEN Y. EARA
HEHMEORE ETHSRREFAROHL. Jadk JokraRE
REERAHFEDNARKKEDNA TR MM BER R4 E(HEMW,
HHIEI990). B HBREAXRE-ARABR.GRAFEERSBAR,
FATHBHAX U ERRANURESBR X PHTRBUZEL. A
hERABNEDE DTEL - REEREN®K T RBE.

HERES AMERFHRBERXTHR. 7. AFIRKENEAR
M. CREGETRCRINTIBR (MY, 1984 FRH,1986). 24
RELHUABERENHARE. LRBHOSDH, FEFIORTH,
BREERE K Boehmeria nivea( S H) AEFH I NEEMHM
B.tenacissima( SOt M) S RASHBEH. ERFLRERDSUY
BB EREARARKBTENTRIEET R LA TERBEMNHFE.
—BHLRAGHBUESH R ILRBERENFTREMN. BIRERN
BERE. EOT-BEGHERXFXHBAFERFNEH A TRY T




FAHS AR 8 B2 O R BRSP4 B A2 U R0 IR
R R A IR —— Rtk O (5 AR AR R A R
eRMBREX.

Rk R B 2 RS0 53— 1 BUGTR R U YR B Y U
A7 B S 19764F, Buini % R T 116 Sk IR B LA R 008 46 2K B
(Bajnj%,2078), /A X M4 Tf RS H M. 1595 09 5 T 3 J& Secar A
Shepard & 3065 4 .45 A5 30 T 44 X IR 25 U6 15 ok 36 1 MR A7 224 R
£ T8RP (Sink, 1984 HAE,198). HUEAXEER ALY TH
00 05 58 B (AT, R B 2, 1990), HHFEMBEAETFRREMR A
FAR AR DR (Sink,1964). 31 T K B A7 0L KA 42 R,
R 2 R B ST G A L B IO DR B A M
LR THI T R NEERE.

. BEABRABRAEFTHERVAE

BN FRAEREERNATIEEEEEMNERARBAEER: - FU
HEE,B—-HANFEE. FH-BRENANKBGFEEE TILPH
HERERKRDERORAS ERYREFHRM WEKLLTAHE
(Azse Bra_1, 256 4 5,ah26h2) (3 F 45 % ,1989), 1%t K P A HERA L
BE R ERE TR HH (Kyozuka$,1988;Lec %,1989). HIF
~HRAMANKYBEESEESRENKREA LB SHESERRE
EERFESERNENHENEUTRERRER. SHURTHAYE
(Vasil,1987), AT SR B ARENH LS LR, ROKHHTEULST
FARESROELEPRF—HHORLEH AL RETBNERYNE
BAKRNGRERE FEL LB ENBREMERFH DRRERKE
EREDH—RTATHE (HE, 05,1088, BRIL4,1986),

CHEREREAR SESNNEY BNAANAHBRACH BEL
MEREREFLBEEEANIIERB LM TRARRNBEERNT
BREARRSFHOME. QQBRHRERT LA REEBBE KO/




RERAREHORERLE MG Bh TENFAINAGARER
GHEMER LHEXETHRMFUATERRBEN (BHEXSF1904), T
Frt. FTHEMXAHT R—S8QORAMFHAS R~k Gt R
ENBETHUERSARMGER), AHRF-FNRAE THATFRNRAN
AIRAHERFBRARFARLB AU RHANSRL AT, THE
HAGALNSRE. RNEKHFARNAR D R T0S &M RAW
ERA-ZH AFSHRGEARBOAEL. KK, K. OCTHE,
BEARTAHERE . R KRR QEHKKAKMEE lom BLE K
B 2mm, I B 2 H LR R R R ST 4 00 7 P UK A 00K A
AR EEERUERNERE HERUE XN EHIARREE R,
EXARFZRFRNEBFARABBUNAENE LN AR TRET
oo BMEDRAMER T REHRBRIFOE R 8045 REM, 805 &
FHEHFEERABF LB IR EHBLAN R R~ LR REN
MER. MOAMFRENBETHRE “XHE" WOIHAREHEER
EOREAGER T ZAX AR - GREANFARNEEERZR RS6
HEBRLE A AT B BUASE  H R AL OB 30.1900) . R — SR AR
BRABREMNFE SAXRNEIE L. RERRNFAKXRFRFRE
BERIABE - ERREFGEAUERNER. SHARRSY MY
FROEEDAALR KAXAAREE S HR.

. EXRERGEFHNGERGY

RERGHFM MBOBRERIR. EFARWEEREG=EN
B, MANSHMESETSHAEED WL GRAKHIP BRIRAY
M B THMREZEARGRE RS ~RA. RAS RHEMAR
B GHRMLHS

AR BT RBAGHRN S AN TR R E R ITw 4
B REREARRERGTRAMARIEAHH, KRE BRTEHS,
ENRRENAHEK RN SRERERRUUESBR SRR R0

20



LHEWETHEARE KNSR REREN B LEHER. Ki
RERKAOSREFTREMES G TR, ARV EEFEMN KT
BENREGAAE S BT ENH M, SRR PR MO0 2M 1B E,
MMM L. H IR T AR SUE R AR RO A RS RN T R R
—~REEAR. AZOPFH D@ ZES (Gabibu 7 Erdel,1986;Kishor A1l
Raddy,1986;Liu % Lai,1086). B\ 32 6 3 B 25 AR ROF MUAL 72, SLAR B
BT, W& 82 b A BRI RO 0 45 4E, A B 40 B0 00 IR B (4
~ERETHRBRS UM AN G E A,

BTN RGO RERENS BN RYRCHER. AR
RELEREFROEB I RTEFBPERREE AHT AR ORY
MREREFENRE. BESREZRNE ISR D IIFAHRRE RS
MEKRFAHTRERGH HARTASORE. KA MESEAREK
B0 02 B 0

FHRAGRY. LBREBE. $RLTEL TAATREMA N
ARTERAIFERS Y FERE B # PEARLD QRN GFBF,1990;
PHHE100). FHRPRBFUNEBFHRAXEMFERK BERFE
BERZERSA/RALLBRARGEE, X SREFH HERKER
HFHAUMER I UIIEFARRRRE-ERERGEOFHHRE R
FRELFPERRKXSL TG TARSBLEAARSRSCMBRE
U X, 55 Ga 35 2 838 M IE 48 X (Firoozabady,1986; & 2 5 %,1988).
EEFHRERKERTEHEN RN REHAMMNEE SN G KK
HEBHEREARREA HETR—SHR.

O BERKEFHHNEFNEN
FEREER P EFEREEABWRRZ—. KM PREZLAR

BUANBTERGHBEHFSASHEL. FR. KEH BERF€

#Binding(MSD AN A EHFAPYLARANAMBE HR LW HREFTRE,



WHE LR R R 2 B A R R R 735 MBI T
B8P BN K (Binding§,1982). ALRKXAKMaFPRB TR
HHGER, AEERARIRTESFRERBARFALBRERERR S
O E S, B - FE T 5 KMoP 365 8% Ca™ (600me/L) FfL NHI
(800mg/L). @ik ¥ Ca™ RENHLIY FERGRER. ARFERR
B4 BHS R ,  NHS XY R 2 R O 00 4R B TR R R
4} %4 (Boyes & ,1980; Upadhy,1976;Sink # Niedz,1982),

RN RAERGNEKATRETROHA. ALY HRMEM
W NERR T ERANKE AR ENARSRRERLEN S RE &
SN, FRRRA2A-DAKT HIE YR A, AR (R 3 WL RN
HELSWEHRNRAAALEE S, (824D EEHE Qomg/L) 8 RE
ol R R 4 BT IE R R T R O ML (R AR TR
A LSRR, K54G M (Sexena A Gill, 1987) 1T i (FH B,
1091) MM AL LA T HLEENRHN24-DEBEFLHHHIER.

RAFRREGEERERANESY. PRARGHANEHERE.
EREREEFGSRKA RERSEERER SUREREHHEE
SR FERGSRAEC REENERFERNERRNEWRAE AE
AEBEANEANESERBREFLN TERFRBART. BERE
MESR ARBERERRSAFEE TR R EREAFBERHA
FREHURBOBERIENBL XA THEIRS AT LLH VALY
MEMTERARE. BHTERSRIENE - RBXEUXD AXE
R AR (BN KA0C), RAR G TR RS B0 Rk B i
% ¥ (Shillite,1983), {3 Fk R QMM R . o T 5 8 M S FE K
EEAATERBEIF—ENEE. § BMA-HIEERTALN
FHI RN QA B I ERE LI Y — MR Ficol M ILTE .
i AR ARG (R WIS, 1900). WSRO RR
RAMERRATSATOREAF RN B THE T HI RBROEGE,
I 1R 0 B RERE K T B AR R A, TSR AR A 0 it




B A TR F R 9 o R R 4 80 1l 36 (Redenbaugh 5,1887), (B X ®ll 4k
ERAERE R BR—AERR. ROMH KL% 8BNS 0.0 R 48
BRBER A BRI AR BROERTUBRRERS
BEPFARKELOBE LERTERAUTRERKQE X HTHR
ARAIBBEMAEABEFRERFRBRAAAGAR TWREN QR
WRGAMMA KK, EXRLRNTFRH T, LB Abachambanasco
Roscoe(1981) M G B M2 M B (kSR IB Hp S KT R B BB AR K, (B

i 30 P B o 5% (1988) G M M A E108 S SR R AR O 00 I ok BT
BTRENERR-NTZHRNOT %,
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STUDY OF PROTOPLAST CULTURE AND PLANT
REGENERATION OF RAMIE

Chen Xiwen
ABSTRACTS

Ramie (Boehmeria nivea) is a native product to China and
{mportant crop of earing foreign exchange. Protoplast culture, being
a0 i basic technique of somatic idsation and genetic

transformation, haa been attached extensive attention, but mtill no
auccessful report in ramie.For the first time, the author used ramie
variety “Liuyang Dayelu® as material and atudied protoplast culture
of ramle systematically and formed a series of technique. The main

rogults are as follow

1. The calli induced from cotyledons of Liusang Daselu were
choosed to establish cell suspensicn and the whole process wae
observed. The effects of different hormones on suspension culture
been studied.The best result was obtained from the combination
of 2,4-D 0.1mg/L, KT or ZT 0.6(cr 1.0) mg/L which was composed
mainly of small groups of rounded cytoplaomic cells,while  the
combinatione cotsining high concentration of auxin (2,4-D 0.5 or 1.
Omg/L) were mainly composed of long single celle or clumpe of highly
vacuolate long-shaped celle.Mannitol is beneficcial to the cell
mechanism. The best result was got from 0.2M mannitol tresiment,

while residues produced in suspension culture from 0.4M treatment
possibly due to high osmatic pressure.

2. The results of different snzymes combination, the isolation
time and the concentration of mannitel on the yield of protoplast of
cell gucpension bave becn studied. The highest proteplest yield wae
obtalned from the encyme combination of Cellulose R-10 4.8%,
Macerozymes R-10 1.6%, Hemicelluloee 0.5%with the treatment of 1thr.
The highost protoplast yield was also obtainsd fram 0.56M mannitol,

3. The reaults of different culturs mothods on division of
protoplast of cell suspension have beon studied. The best result was
obtained from alginate embedding floating in liguid smong four
methods, in whick the protoplast were earlier to divide, the




efficiency was higher and the proteplasts  could divide
continuouslyto form calli. In agrose embedding floating in liquid,
owing to ususlnet low melting agrose uced, protoplasts were
inevitably influencedby heat shock, then tha divieion effiency ia
greatly lowered and oblyceil clusters formation obtained. In liquid
layer and agroee doublelayer culture,protoplast  adberes seriously
and become brown and dieafter several divisions.
4. Tho effects of difforoat medin and bormone combinations
of of cell ion bave been stuided. The
bestresult was obtained from XMaP medium, in which the
protoplastdivision efficiency was bigher (16.2%) and calli were
tormed. Whilsthe protoplasts in MSB medium could only divide several
times and nocallus was formed, The best result was aleo obtained
from the hormonecombination of 2,4-D 0.6 mg/L, KT 0.5 or 1.0 mg/L.
Although thetreatment with the combination of 2,4-D 1.0 mg/L and KT 0,
6 mg/L,theprotoplast was earlier to restore division and the
efficiency bighest, but no differentiation capacity of ths calli

derived from it.

6. The differientiation condition of callus derivd
frompratoplaste of cell suspension have beon etudied. The calli
weresubcultured on the MSB medium cotaining 2,4-D 0.2mg/L and 6-BA
0.1mg/L for 20 days and then traneferrod to the MSB medium contalning
6 -BA 2.0mg/L. Green spotting were emcrged 2 weeks later and
theadventitious buds formed another 2 weeks later.When the bud grew
to2em in length, it was tranaferred to 12 MS or H medium
containingNAA 0.05 mg/L. Study roots were formed about 1§ daye later,
thus ewhole plactlet was formed. The differentiation ratio of bud
is 6% andthe differentiation ratio of root is 100%.

6. Tha cotyledon protaplast isolation snd culture have also
beenstudied simultaneouely. The bighest protoplast yleld were
obtainedfrom the green cotyledon when the true leaves begin to
emerge with or-out cold storage in 2 degrees Centigrade with the
treatment of 3%Celiuiose R-10, 0.5% Macerosyme 0.6M minnitol
solution for Ghr.Butthe protoplast only divided 2 times when
cultured on KMsP mediumcontaining 2,4-D 0.5 mg/L or 1.0 mg/L,ET
0.5mg/L in alginateembedding floating iz liquid method.

KEY WORDS: Ramie; plast culture; fon coll line;Cotyled
Plant regeneration
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Plate [

9.8mall calli from suspension cell protoplast
10.Buds regeneration from calli

11.Whole plantlets with rote and buds

12,Plant grown in soil

13 Freshly isolated protoplasts of cotyledon
14.First divisions observed after 6 days in culture
16.Second divisions of protoplasts



