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i B 4, HETERMFEERENSER 15X10%™ FW), REEEREESR
B TIRIEATIE S . 2~3d )5, REE KSR, H 10X, £iHHRAE N 614, 5 ARER
KB M A AT AR, SRR Y 1. 1%, /R R AU B IR A AR B S A
F#R I MS B 4575 LI, S aHAHRKE) 3~5mm RAr, BB LFREE, F
EER 45. 7%, SLHFEHFLD 3~dem KK, AEFUT, SAERERE, HEH
ERPAH R Rk,

K@i HIE, TREHE, A, HeEk

TR RS R R R R T R TR F @ R R . TR
i, GE4 L, ERHEEMEYY, HESS, WHESD, FERTEMd FERE
FAMER. TEERERFDHRETHEEH TREMAEERE, RARdkk, 44
Ao SBFER ., EERFERENBES R, HE, EEARSERTHETRAFEER
EEERENRNRE: EANELCRTERTESHERR A EE. £ixE
BRI T ST IR R A RS SR AR T AR, T H i — 2P iR (E 1R R 28
FE i,

1 HEmEA

11 HERE

Ki%%%fﬂmﬁ‘ﬁﬁ {Brassica oleracea) TR “407, HFH M AEREEER
R, HEMFRME e AR, RAWERIR, 7700 ZEFRME 30s, RigH
SATRCEEAR 3% 0T RIS 12min, KSR . B 0 1% H R
H 2~3min, BEKEE sk, BRRTE, BHERTHEN MS EREFHFL L, BH
R (26210), '
1.2 RERFHOHE

B5~7d B RERATEEMNTEMS, RN ISR ERER (0.1~
0.2mm), BF& 13% HEEMA CPW B (CPWI13M, CPW 3R 4 W . ®ALSS 100mg/
L, BB 9 170mg/L., BiEAEE 250mg/L, WIERHS 43me/L) HIRBAB 1h L6, B
Z CPW13M i, T A B 0 A Bl o, B W A S A - 4 20 A0 21 M 3B (Cellulase R-10),0. 3%
i) BJEEG (Macerozyme R-10), C. 5% 2 4F 4E 2B (Hemicellulase) , T % 9% H I8
(9 CPW #{ (CPWOM) &, BB E TH . SRR (35~40r/min) LFEHF 12
~14h,

AT 159448 3 H 21 B HF.
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HlEFIRAh RS A WOE 45pm B3R T B8, LASE Fohi R W MR AR 50 S pU L AL R
DA R 4 MOEE . B0 (500r/min, 4min) FFUREFEARA, I CPWIM BB EM S, R
R AR T omlCPWOM &, HL% — 1oml #8508 I & 18% B BiM CPW 1 W
(CPW18S) & 8l 4, /GHEE 2ml JR AR (B IF W DI 8m! (9 CPW18S £, B
EEARK, BEREEREEREER R (REREEREMBIT Y. Kép EARE
F E I 0. 4mol /L WA B, Img/L MEZEE (NAA), 0.5mg/L /Y 6-"FZEMEIE M
(6-BA)Y, 0. 2mg/L i 2, - RERZE 2. 4D, FFEPIAE%E T E R AT MER
¥t sesit HE TR E AR ENE 8 ml M8 =BT R0 Lo
MR 0%y, IR 2R R IR 3% 3 5 A 0 1 171 4 BE 0 R A LRl AT 38 5%
1.3 FERENIEFEEREE

PR RN R A R A B RSy B (ER -1, 2~3d FR, WEREH—
AP AL (RN T-2) M TR CERR 1-3) BN, IEFEENE 10 KEhar B (fﬁ
P T U B iy 4 S B B 0 5% A RO Y B3 L T L P RRT L
AR ERR -5 FrReont o REASE @M ERn-h Rt/ MG AAnHESSE
A REF LR R SR A MR H B ELERD . B/ A AR B 5 R AR TR B 5 A (R I R Y
MS B HEFR R TR (ER 16 YRMASIK E 3~5mm KK, BEIRE
Pl A B 1 A B E A0 43 (b g 3R 28 Ll AT AT AL RS SR (BT 1-7)  RER R AR 868 2 09 3T
2, YIFDEEATEHENMS BHEREE, REFHHEK, YFERKRE 3~4cm B, FA
4 0. 5mg /L WIWETTEE (IBA) 7 1/2MS A iESE3 B, {20, Kllse sk (EK
I-8).

2 HEXR G0

2.1 EFBENHETFRMEERSS R

FEH W T R R R, RREBEMIE RS RACRN. RITKET
0. 25~5. 0 10°/ml 5 A FAEFAFE (%R 1D, KB 1. 0X10°/ml FRERERT, 73F
ik 61. 0%, HE|ELTF 1.0X10°/ml B, FEAEREFIESRTFHEK, DR HFNE
fEF 1. 0 10%/ml, H{EHEFREF 2. 5% 10°/ml i, BEAREHTHE Ko RaAs
B4R, PEE A, 1od BT UIEM T 13. 0%, BT 5. 0X 107/ ml §1 I F
Eam, BREWE - REEEERE, FERREHEEELT.,

%1 BEAPEHTETHEWFEREL NN
Table I  The effect of different culture density on the cell division of

hypocotyl protoplasts from Brassica oleracea

Density of calture (/X 10% » mi™H) G.25 0.5 1 2-5 5
Time of first division/d 5 3 2 2 2
Time of second division /d 7 5 5 6 —
Frequency of division after 10 days/ % 3.5 20. 0 © 61.0 13.¢ —

2.2 BEERTHEUEETFERELERFREENRn
Lillo 293002 HUE (Brassica oleracea capitata) TR & JiEFRE, FIH
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0. 2mol/L MBI A B EIEREN, Kao F77HEM 0. 1mol/L HHE 5 0. 2mol /L A
YR EHE (Brassica ole racea L. ssp. ) FHHBEAEFREMNBEERER . BIAWBT
A R 5 MR 0 0 T B S5 A2 R R 23 3 20 (L3R 2D, A2 BE 0. dmol /L B B %
#E L 0. 05mol /L #RE#E I L 0. 35mol /L AR E b #F H d R 4 BAR AT 4 BLA R
R R, N5, FRHE 0 4mol/L #y HEM L 0. 4mol /L KR E N B B IETRE
FURS . SEFRAHE R AR AR, TR, H T RN A B R AR A H e
AP0 PR A 1 DA T 8 A AR P i A R oy 00 R A T P A A LA A AN R T R
#2: TEANZEERENHETETERFEEREHORE
Table 2 The effect of different osmoticnm on the cell divisien of hypocoiyl

proioplasts from Brassica oleracea

Osmoticum 0. 05mol /L sucrose+ 0. 35mol/L glucose 0. 4mol /L gluccse
Time of first division/d 3 3
Time of second division/d 5 5

Frequency of division,

after 10days/ %

2.3 BENAGHESLHRMW

AR FER R, EFEPERE 0. 2mg/L FIBIEZ B TAA)Y FHHNE
WM AR (ZT) o, (AR BMHE (RE D, ZT MIEH Img/L HINF] 5me/
Lomf, @ Es R FEHstm 4.7 MME 22 A, WA S8 Ea LB R Tk
47.3% . B ZT AR B R F M REEZ AR, 41 BA FRIAA B, FR A G
H-REE b &, TR, SHETHEMEAEREOHHANSZEMEEER, IAAS
ZT 38 2006 0 B H R A

FI3 HEHEGHRASLHRA

Table 3 The effect of different hormone on the shoot formation of Brassica oleracea”

Hormone /mg « L1 Rate of shoot differentiation/% Sheots developed of per callus
ZT 14+1AA 0.2 40.0 4.7

ZT 34+TAA 0.2 43.38 8.0

ZT 54+1AA 0.2 47.3 202

ZT 5+BA 0. 2 11.2 5.7

ZT 5+BA 0.5 13.4 6.5

ZT 5+BA 1 13.6 4.8

# The number of the cultivated calli is 50 per treatment

2.4 FRMIEX R4 REE A

PR T FE R g R R D S W 56 T I R B A B B T IR B B A AR B AR A P B
BAERS EHER, KNSR TSR ERKEFE EHERK, B, 8
AT T R B RS 5 3 49 IR AR R AR, DR TE T AR S A B (] B RAE A MR B AR D by
T &S TR AEBHREERK (MR O, IRARSHHEENLBELTR
FF. HE TGRSR E, RLREREE, BEERERN., MEEY. b
SREESN, B EEEAAES M EETHAeBER o RE. Fal, FERNTFER
BEIR S ED MS HEREL, RIEFHAEK,
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F4 BEEMEETHESEERENTERE KD
Table 4 The effect of dark-treatment on the yicld of protoplasts and the growth
of hypocotyl protoplasts of Brassica oleracea

Treatment Light Dark
Yield of protoplasts/ % 105%™ { FW ) 1.5 1.6
Time of first division/d 5 3

Division frequency/ % 28. % 54. 3
Plating frequency/ % 0.5 1.1
Shoot differentiation frequency/% 25.0 46. 7

YRR, IR W o 0 T O A R A 0 B 4 R B R B BER 7
BEWREERE AR, FRE, STRHNS, FEEIRSHE, B, A
FIH TR T R T A (W R R RS, T S TS HRAE, TR B, 44
REAHX.
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Plant Regeneration from Hypocotyl
Proteplasts of Brassica oleracea

Zhou Wei Wei Zhiming Xu Zhihong
(Shanghai Institute of Plant Physivlogy, Academia Sinica, Shanghai 200032)

Abstract  The yield of purified protoplasts isolated from hypecotyl of Brassica olear-
acea was 1. 5 X 10°%  "(FW )and they were cultured in a K&p liquid medium supplemented
with 0. 2 mg/L 2, 4-D, Img/L NAA and 0. 5mg/L BA. The protoplasts started to divide
after 2~3 days of culture, and the division frequency was 61% after 10 days. The cell
clones and microcalli could be obtained in 5 weeks, then transferred to the proliferation
MS medium supplemented with the same hormones as the K8p liquid medium. The plat-
ing [requency was aboutl. 1%. Calli of 3~5mm in diameter were transferred on MS difj
ferentiation medium, the frequency of shoot but formation was about 46. 7%. Whole

plants were obtained upon transferring 3~4cm shoots to 1/2 MS medium with 0. 5mg/L
IBA.

Key words Brassica oleracea, hypocotyl, protoplast, plant regeneration
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zhou Wel er al. : Plant regeneration from hypocotyl protoplasts Plate I

of Brassica oleracea

1. Fresh hypocotyl protoplasts isolated from Brassica oleracea
2. The first division of regenerated cells after 3 days

3. The second division of regenerated cells after 6 days

4. The regenerated cell clones after 10 days

5. The regenerated.cell clones and microcalli after § weeks

§. Prolific callus

7. Differentiated shoots from protoplast callus

8. The whole plant on the root induced medium

5. Regenerated plant grows normally in the pot
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