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EEE E O BFRE FEHR

IR g2l K S BORTE SR, 400D

BAAERNAREN R, SRERFLRZEN, SEMmus3, HRBaHHELN,

DEARERSMEFE LESSME, ENRF 2 E

ShAFHNELRESHEANTEER

tro A MR OSHARERAEPHBZHNRIEESX, REARKEFRENE
M, FEAWRTHE (SPDIMMA, TEEERSH, FART UG EHRNEL. Bt
RIS TR pHAH (6, 5) AT 20 A OB (L BB B 043l TRidk (B, 353%

FEHALIREE (1.1%) R S A S LH XK.

XiiE PN, RAERE, WAL

2RIE (Brassica) ARL10080EY
HaaEirLB5Emel, @ ik X6
¥, R—1TEFHERE, R#THYH
ERERF ML,

-E-HAERRIE, BEAEYHRRAE
E, EEBEYEERKRIEFEEET
R ER, IEESHBIAN mET,
HEC D FROIIERBTH
HERt. ERAEREREE R NHEFE
RAMEE, 2450 Ik R F Glimelius !
Qe —FMIIIHRE, BEBRFNE
1.0% . ZM A ERE AR RKITH R E.

BT ERTE R E 2 SR
BAE ¥ ( Brassica pekinensis Rupr
Cheng Qing No.2, Brassica pekinensis
Rupr Gao Jiaobal) i ZHE HiM- By B4R
EAHE, EATERHEFETHEEHE
. BHPIAERMREBT:

B E T E

(=) MR
BIRREM AT, BT0%CRE
B 1min, LE/KDHR=H, HE0,1%
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FhREBH PRI 10—12min, FEKFRBE
IR, HMEHELFHTRERYARRET,
RIEKMFEATICEEERE LT,
¥£25°C, 4000Lx, 16/8h W& HT, fH
&, HEHRAKE, SLEENT,
BMIEEAEFEE, GBS RY
(REFR MR B,

(2) REGHKES

BEEE LRERITHEY (ke
—10F), WHETEE, WEE & &K
(1% &FeEM (cellulase Onozuka R
~10), 0.5% = i7#g(Macerozyme Onoz-
uka R-1¢),27,.2mg/L KH,PG,, 101,0
mg/L KNO,, 246,0mg/L MgSO, »
7H,O, 0,16 mg/L KI, 0,025mg/L
CuSO, » 5H,0, 1480 mg/L CaCl, »
2H,0 0,52mol/L-H &R ,pH5,.8, 0.45u
MILIER T 38 (Sigma) 3 EEfE(25°C. B
. BE1sh) , BB RSP 400
B&RBHRTE, BHE 500 rpm B 455
min, % EFE, RERSEFEETR
AFREEE (0,52 mol/L HER, 27.2
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mg/L KH,PO,, 101,0mg/L KNO,,
246,0mg/L MgS0, « 7H,0, 1480mg/L
CaCl, « 2 H,0, 0,16 mg/L KI, 0,025
mg/L CuSO, . 5H20, pHs5,8, 0.1Mpa
KE20min) &, 500rPmBE.Ly 3min, % b
Wk, IEERILIER TR, SUFN
WEAER A Bp ig M EHEE, Am
R EHEITRETE,
(=) WERKHIBN

o BR3P IR B 4K S Bp 3%
FiE (K, " RBLE, BNRKR. H K
e, B, UV MBI, £ %, 0.43
mol/L %%k, HEMmR 4 LE1,

%* 1 WEREEANREMRERS

Table 1 The additional components of
protoplast culture media

v Hormone
~(mg/L)

o 2,4-D NAA 6-BA Zea SPD*

1 0,25 0.5 0.1
2 0,5 0.6 0.25
a 1,0 0.5 0.5
4 1,0 0,1 0.5
[} 0,2 1,0 0

6 " 0.5 0.5 0,25

* SPD (Spermidine)

S o @ o o 0
Moo oo Q

pH5,8, Mo, 45uRFLIEB S B, R
A SRR ERBE R 1—60% 104 /ml, 4> BB
Iml BRBEEN 2 em NS, H
Parafilm# [1, E25°CT, Wy #H B K
Fo W B REH ARSI E (4B
() SR B MR R B E A L. 4
k&t 150 iR, EHIRERY
E), ¥EFH10RFEE1 109 Eo Bl A Rfr ¥
#8509 Bp 355k, FRIEEREE R
B /NP TR R A SR (LS TRD P 5
Y R B0 Bp 3R , EE/NEDS
AH P EEL ImmA D, |
(m) HEEE

¥ ERY 1 mm AN B HREE
MS'29! (0,2mg/L 2,4-D, 3,0mg/L
KT, 3% BEds, 0.7% 388, pHS5,8,
0.1 Mpa K& 20 min) #5323 L 3E5:920
X, BRJFHF MSD (A & 4 A MS,
HeHmis 2, 0.7% wiE, pH
5.8, 0,1MpaXE20min),

RH 43 LA S EAE. ¥
AW AL IR (2em Fe/N) A 44T R
T, #EFFMSR(0,5mg/L NAA, 357

B2 MDI{LigNEMxRY _
Table 2 The additional components of MSD differentiation media

* a
\AC 6-BA - KT IAA GAs Sucrose  Manitol Agar
MSD ‘ mg/l g%
. 1 3 0 0,1, 4] 3 0 0.7
2 3 o 0.1 0 1.1 0 0.7
3 3 [ 0.1 4 1.1 1,9 0.7
4 3 Q 0.1 0.5 1,1 0 0.7
5 ] 0 0.1 4] 1.1 1] 0,7
] 3 0,1 o 1.1 0 .7
7 B 0.1 [t} 1.1 0 .7

* AC: Wm®&4# (Additional Components)
B, 0.7% %R, PHS.8) & LS4
ROTHRFHRLEE).

R W ®
(=) WERKEN
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(RAEM I -1DREMIL 6 x10°—10°/ml B
BegM R,

(Z) REREEE

1. BUEFD 3 R R M o R R
BN REF2 SHAKF A T E U4 x
10°/mlsy B &/ AR # F R LABp1—
SHREGRE ATHRERERF. EX
R F £ FABESHARBRAR (%
3)., XIEFREURHEZ MM E F
EHRENEARSNHBEEEE, Buty
PHENEEZALIAMENR E S A K
RHHIHERSHuENE—S 5 EE
REA, TEBps ERmPABRRESH,
BREAEIH 2N MBAR /Y /D 4 5
A, ATHARABELmRBIRARET,

3 MRHEBEARAELAENR

Table 3 The influence of hormone on the
division frequency of cells

Bp 1 2 3 4 &

Division frequency
%) 6 27 15 8 15

2, BRI A B

R, WE 2 SHAFEAERAHBp 2
REBRTNEARBEE (F4), #£25C
Ty BT RER KR, 48h BT
B SHUARI—2); 72h FT
MEF M E AR B i (E
BI-3). BARMLIHERAR (BE
1), HRRHEFEEHEARE ik B
BRI T2 ENRA,

P4 FERGEEZESERSRRENER

Table 4 The influence of the density of
protoplast on the division of
frequency

Density

C{%104/ml) 12 4

8 20 &0

Division frequency 15 27 37 31 10.3
)

3. MM MG BUAR 8 &
Wl W 2 SRR SRR 8
X 104/l ki MIBp2 IR B T IR RIS
#, REBABEEER KA Z S UL#
5). E—GRENERTAEEN B R
BRI, BRTBARERGER
KR, BTHESENEREN, Bk
fiy 3 B R R T 2R

x5 XETHERSNARALR

Table 5 The influence of genotype on the
division frequency of cells

: Division frequency
Lines (%)
Cheng Qing No.2 37
Gao Jiaobai 12,5
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4, BHEEXRYF(TIERE (SPD) 3348
FasBHENER: BE 2 SHABRER
kL8 x10*/ml Wik BE AT iR B B 8
FHERNES . HiegsRER, SPDE—
MR B A O NEERESBNEY
EHEYR. cSHBEEEIRTNTES
WA, IR 7T, WM A0
Sy, FEIERFUE R R I PR R MR
ZRBYFEB N, ATIHIFEAERER Z
%, PR(sRNaseift, FlBZBRNE
ﬁjb r2 1-22]°

® 5 TMMSPDIRIEM S ES RN LN

Table 6 The influence of spermidine on
the division frequence of cells

Media Bp2 Bps
Division( Esf/“r)equence 4% a4

5. MiafMBrEH. REFXTH
Fapi4E Bp & FIEFRIEFERE,
s, AEARRLES, BAER
FEEER B, Xtk IERME YR A
FEFRERGFENEE, AT EIx—
R, ATMEERHZRRE B R %
B, BEEEHREGE, RIEFEERKR
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43 BUR AN T4 7 B 0 e MO DR B el
AL, BN, BHARE B2
FERWBR/L Y, BET R b &
M, BAEREKIEIEIORE, BILPENE
SR PHE TIEES,0, X RER M4
AR, AESBWEEEREX—. 4
XX —GER, REINNFEIESE 3 W pH
76,5, XA EaENBLRE K E
BRI ER LIRSS, i i
AREY., XMEHBAKTYT &8 E S
3o B9, % X BAEBDIEF# p mA SPD
b REER LB LIS, X TESE B FSPD
BE T B R R B P A B A AR
B 1 08 51 A2 A N AR AL 1 2 By S M 3% 4
#H,

WA 2 SHRFAEREEBPS 5,
10K 51+ 1 e B A BP 6 35353 (pH
65X R YA RE., UWSERARE
Y INARE B Bpe 17k (pH6, 5)
(3:1), 15 RBA[ I (JREM T -4) #Hia
Fl, 20K 00 &M 1 55070/ 4
A, AABMRGEHATEAER 41 mm
KA,

(“)ﬁﬁﬁw

4 1 mm R f 44 H B
E*%ﬂMﬁﬁiﬂﬁﬁ%#ﬁﬁﬁﬁm
BIRBEH, HHEE2.4-D 0,2mg/L,
3mg/L KT (¥ 323 L4 s R e
SRR, HE MR
REBSBBGHARRERSIET, b
THALST MBS G ARk
CRACEREEEN, DHELESB R
MS3E5: B3 15—20K 5, #%) MSD#:
FE(E2) LA, BREFM
Bps, H#£ MS § 148 2 sk & s e
BEIEMSD, 5% LERORE S, &
S.3UMEWRA IR GLEIRI-D, B
53 LRI RS Bp 6 3% 3% 3k 4 1) SPD fr

CERERGEFDEBRER.

MSD, Pty i R (1,1%) k. H
FEE (1,9%), KT, Sik/Er 6-BA (5
mg/L) . GA; AR TR ML . Xt
WHEERGKLEETRFELS /L A1k
77, ARG EHE R MRSy, TE
HHERA
2 em /M, #3 MSR 53 EiESA
M, 2 REREEEGERI-8). &
BB, RESEE—-FERA
., fEE 2 Pini LR 43S 5 5 L3588
FRREEE. 5, Hay bR Ey
AN O RBEWRRSBI B4 & &
B, FEHRZEMILIEINA AR EIEEEE
WA R 5,

Rt BT R ARG AR 1 4
fe, WEBIIKAER, X—&5 Glimeli-
us TR AR5, ERESR, W
R¥FMBpeR; 7 B KB EEY 1Immk
/N BT LA B B R E MSD 8% 52 EiE
FaE, WMNEGAEFRERIGED.
X ﬁ%%%@%ﬁéﬁﬁmﬁﬁc Cigdinp ks
LML,

REAFELEFEERELERRESH
HBFE X R Muratads 1241 FEHH K
FHEFLENBRIEAT XM, fEdi
Brh, WE 2 SHHNEEREESHAHN
HEAMW, TaMENAEERER
ZER N,

Toh, BidraAs bl RER
EWRMAR ERM I FIER XT8R2 HTF
KEFETGUALSNZEARRES, £
MB AR, F2E DT %
. &N, ZBNENTESZ BB R
Wi EHE, Nk E N R E
mee, EERMEARETR Y, SMNE
ZREMIMNFE R T 28 & W ¥
THRasR U, AL, SPDE
NERT 8l R0 %, RESBHENT
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Plant Regeneration of Mesophyll Protoplasts From
Axenic of Chinese Cabbage (Brassica

pekinensis Rupr,)

Li Shijun Meng Zeng Sheng Fangjing Li Debao
(Biotechnelogical Institute of Zhejiang Agricultural University, Hangzhou)}

Mesophyll protoplasis of commercial Chinese cabbage were cultured
with liquid medium as shallow layer, Regenerated cells divided and calli
were obiained, Regeneration plants of Chinese cabbage (Cheng Qing No".z)
had been obtained from the regenerated calli after being transferred onto
differentiation medium, The division frequency of the regenerated cells re-
lated to the kinds of the hormones and their concentrations, and was also
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influenced by the culture density of protoplasts, Addition of spermidine
(SPD) into the protoplast culture medium enhanced cell division frequency
and plant regeneration from the P-calli, By increasing the pH value (6,5)
of fresh supplement protoplast culture medium, the “cell bi-owning"’_ Phen-
omenon was obviously controlled, In addition, the plant regeneration was
favored by the presented low concentration of sucrose in the differentia-

tion medium,

Key words

Chinese cabbage; protoplast; plant regeneration,

HBEIEBCEE25)
Explanation of plate (Cheng Qing No,2)

1o AW 24 MTRHHNRER&

The mesophyll protoplasis isolated from Cheng Qing No.2{10% 40)
2. B—R@uLR

The first division of regenerated cell(10x 40)

3. PokEmgN

The secondary division of regenerated cell(iox 40)

4, BEIEXT N IR A 5R bk ok 0 o m L B

Protoplast-derived colony after 15 days (10x 40}

5. 20 RS REEHA

P-calli after 20 days (10x10)

6. At AR BHMBR (WLFR)

Differentiated green point from P-calli (showing in arrow)
7. HBARBRNF

Developed shoots from green point in the calli

8, SEMEERRE

Differentiated whole plant
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Li Shijun, et al,, Plant Regeration of Mesophyll Protoplasts from Axenic
of Chinese Cabbage (Brassica pekinesis Rupr,) Plate 1
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