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BHEM T4 WK WYk 30 min J5. 5 A 75% 2
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KW 70T K5, 3R T i &R R
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AL A B SR AR TR B 5% 5 B R Ok PMI 45 3 1 43
4% FI A MR B Nenz 28070 37 38 19 45 S5 —
B AEAT SR JEHR R AOR 1Y EL B R MS /& 3~4 1%,
UL RE 75 3 LA — Sl A 1

1 oy R AR OO RO< 400) L 353755 0 K

Fig. 1 Freshly isolated protoplasts (magnification X

400) ,the day right after isolation

P2 JEUAE SRS — o R OBORAEBO<400) 15 FR 55 5 K
Fig. 2 First division segregation of protoplast.on the

5% day after culture(magnification X 400)

B3 JEAE FARGE ZR A R ORORAS B X 400) W RE 58 7 K
Fig. 3 Second division segregation of protoplast(magnification X

400) ,on the 7™ day after culture(magnification < 400)

B4 JEUAE TR 2 R 4y 248 L /N AT R
EHX400) , B 5555 10 K
Fig. 4 A small cell aggregate derived from multi-division of

protoplast,on the 10" day after culture(magnification < 400)

B5 5 AR TR A R A P GRS B 2000 W 85 35250 14 R
Fig. 5 Cell aggregates derived from dividing protoplasts.

on the 14" day after culture (magnification X 200)

JEl 6 JFUAE A 7= A Y R A0 B AT CRRCR A 450 < 100)
Wigiss 19 K
Fig. 6 A protoplast-derived colony,on the 19"

day after culture(magnification X 100)

2.4 RGHELAEESHEKIL

2.4.1 RAERKEFANOCHAREE HILH
R B8 3% 28~69 d J5 . B R B B A 20
AR FRIL 500~2 000 s B 2 (WLE 7)., %
FRE 28~41 d I8 B AU 4 20 I A TR R
LA F 78. 1% ~84. 0% ;42~55 d B 1 A 45
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iR, HA 206 ~25%.

F1 SHEREREERELR
Table 1 Comparison of three media in protoplast

culture of chicory(Cichorium endivia L.)

W/ T2/ %
g 0t S % ‘
4~ Plating
Medium Division
Culture density efficiency
W R KMP 1.5x10* 48.0+ 2.0 27.5+£ 2.5
Modified KMP
PM1 1.5X10* 39.0 + 2.1 22.0+ 1.0
R MS 1.5x10* 11.5 + 2.5 5.5+ 0.5
Modified MS

7 AR FAR AR NE GRS R XD,
R 21 R
Fig. 7 Protoplast-derived calli,on the 21

day after culture(magnification X 1)

2.4.2 RAFARMHM I E A TR
PR3 Ak 55 43 2H 21 Ak AR S B ) LA K A 49 1
PEERABEYI R, e 28~41 d B UM A
i 41 2 0 Jo R B R G (78 %0 ~84 %0 L MR A3k
BRI 2,/ 8.8 9) . ik 3] 67% ~T75%,
Az B /N AR PR A A PR i {5 42~ 55 d B LY
UEEER R 3T E N €= EPN NN C 3 T v S
T BEG0Y% ~ 60%), H M bk 4 1k 3 b Bl 2 B
IR (40 % ~50%) 356 ~69 d JE B Y A 15 40 21 1Y
W2 EPERAR (20 % ~25%0) R L R K A
15 % ~18 %6 , P A A R A 4K 28 18 17 98 55

2.4.3 RAFRRAAR A AR R A K AR A
WRIEAR S TEM 1/2MS B 383k 1,68 %0~ 75204
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BRI DL EH B AR 4 KE R WY ERE N
69.5% s R E M M A bR B £ 1/2MS + IBA
0.3 mgeL"+0. 1% & 85 115 S A4 AR B 37 2%
87% ~ 940 i #k 5 T AR, V¥ A R R Gk
90. 8%,

8 JRUAEFUA R R R A H 2 GIROR G %< 10)
FiJredfi 28 K
Fig. 8 Embryogenic callus formed from protoplast,on the

28™ day after culture(magnification X 10)

B9 5 A TR P AR AR AR OROR RSB D) W B 3525 35~42 R
Fig. 9 Protoplast-regenerated plants,on the 35" ~42t%h

day after culture(magnification X 1)
x2 BRUFERERFEKRINL
Table 2 Plant regeneration from protoplasts

of chicory (Cichorium endivia L.)

iR ta
IR RS JgiE N WS/ 6 g
W/ 0
B B E] /d K/ B Frequency of
Frequency
Growth period Number embryogenic
of plant
of callus of callus callus
regeneration
28~41 20 81.2+ 3.1 70.94+ 4.1
42~55 20 55.0+ 5.0 45,24 5.4
56~69 20 22.5+ 2.5 16.5+ 1.5

B A 5 U T U B KB A 4 ok T 12
.

Data represent average + S, E. of four replicates.
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High Frequency Plant Regeneration from Mesophyll

Protoplasts in Chicory (Cichorium endivia L. )

CHEN Xu-qing, LI Hong-chao,DU Yun-peng.ZHANG Ming-fang.XUE Jing,. YANG Feng-ping.

ZHANG Xiu-hai

(Beijing Agro-biotechnology Research Center,Beijing 100097)

Abstract: In order to make attempts on somatic hybridization and gene transformation.a procedure for high fre-

quency plant regeneration from chicory (Cichorium endivia L. ) mesophyll protoplasts was developed by using

leaves of an in-vitro seedling culture as starting materials. Protoplasts with yields of 4. 5~5. 9X10°, were rou-

tinely released from one gram fresh leaf which was digested in 10 mL of an enzyme solution for 12 h. After

careful rinsing and purification, viability of protoplasts ranged from 78% to 85%. With the aim at selecting a

suitable culture medium, three different media were employed to compare their efficiency in protoplast culture.

The results showed that the medium “modified KMP” proved the best, leading to highest rates in cell

division(48. 0%) and plating efficiency(27. 5%) , respectively. It was found the length of culture period affected

either embryogenesis or regeneration of protoplasts,optimal period was 28~41 d resulting in highest percenta-
ges of both embryogenic callus (81.2%) and regeneration(70. 9%) ,followed by 55. 0% and 45. 2% obtained
from sub-optimal period 42~55 d, while poor rates (22.5% and 16.5%) occurred in prolonged period 56~

69 d. A part of plantlets regenerated from protoplasts were able to root on hormone-free 1/2MS, whereas rests

produced roots after transfer upon the rooting medium 1/2MS +1IBA 0.3 mg+L"'+ 0.1% active charcoal.

Keywords: Cichorium endivia L. ;mesophyll protoplast;callus; embryogenesis; plant regeneration
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