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AN EFFICIENT PLANT REGENERATION SYSTEM VIA DIRECT
ADVENTITIOUS BUD FORMATION IN CHICORY

HAN Xiao-ling WANG Yu-hua LI Hong-min HAO Jian-guo JIA Jing-fen
( College of Life Science, Northwest University, Xian, Shaanxi 710069)

Abstract; An efficient plant regeneration system through direct adventitious bud formation is established using leaf segments of
~ asepsis seedlings of chicory ( Cichorium intybus L.). After 5 ~ 7d of culture, adventitious buds appeared directly from
explants without any intervening callus on Murashige and Skoog (MS) medium supplemented with different concentrations of N-
6-benzyladenine (BA) alone or together with 0.5mg/L a-naphthaleneacetic acid ( NAA). According to histological
observations, adventitious buds were originated from thin wall cell of vascular bundle of the leafs, and the vascular bundle
systems of adventitious buds are closely connected with that of leaf explant. 6-BA was necessary for direct adventitious bud
formation. The frequency and number of adventitious bud formation were strongly influenced by the development stage of
explants and sucrose concentration. After 15 days culture, the 100% frequency of bud formation as well as an average of 36 ~
38 adventitious buds per explant were obtained on MS medium supplemented with 2.0mg/L 6-BA,0.5mg/L NAA, 100mg/L
Ve,100mg/L Vg, ,300mg/L proline and 40 g/L sucrose using 20-day-old leaves. When transplante'd and cultured for about 10d
on the 1/2 MS medium added 0.5mg/L indole-3-butyric acid (IBA), 97.58% rooting frequency was obtained. Plantlets grew
well and appeared normal with no mortality after transfer to soil.
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3 & (Chicory , Cichorium intybus . L) A3 # 3 E R
EARE, BREFRAORE"Y, XEH NN E
BREAHR FEFESHER . SEMER . SEM
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1.1 EWEEHP=&£

BHEFRF I BE VS 4 A B B O BT ST BT 4R 4,
B, FF A ARK YL, 70% Z BER 1E 30s,
0.1% HgCl, #EMHE 10min, TE KWL 6 1K, BHT
FTAEKRBME MS K £, 4 AXE 16h, kMR
3R BE 20001, B FFIRAE 25°C £ 2C,

1.2 SEGAEFHERSS .

# 10,15.20.25.30d B4 35 & L@ @ H A IR M
WM R R TE 3 34, 4 B 8 7 i
2.0mg/L 6-BA.0.5mg/L NAA,100mg/L Vc.100mg/L Vs, ,
300mg/L R E PR AN 40g/L FENER) MS Sr & L, RS
BH0.68%,pHEWEE 5.8~6.2,FFBEN 25C
+2°C,25001x JE AR B 3 . [RIBDH 20d 88 BB & o 8
MESTRIBEEREAN MS EFFE F(F2)5 MS+6-
BA 2.0mg/L + NAA 0.5mg/L + Ve 100mg/L + V,, 100mg/L

Fig.1

+ R R 300me/L WFFRE L, UHBHEANARKE
BHRE(0~S0g/L)MAEFERRENER, FiF
15d EMB G it SME R L HE R AR F 3R AR
R, FEFHBERERAE = (HBEERFR M E K
B SMEEE) x 100% .
1.3 BEENER.BEERH

WAEKBE 3em I EW B A MSMEK LT,
EFETH 0~ 1.0mg/L BI%E T B (IBA)H MS K 1/2MS
BapEk b MOWEEI-SERBHRER, BEH
P, MOF M 2R, 51 4d, 2504 K 0 i 5 A M kR
B RBRENEFRE, BRTEREE N, AR/XT
REER.
1.4 HREUR

¥&FF 15d BAMEAR T Olympus LA B HIE T WE,
HHGRE A A YR B, ARG FAA B R EE 2h
&, A e, {# A LEICARN2135 By 5 ¥l A, B E R
Oum Y1 H T ELE, Ba— BRI Y, Ing& KR
B &t A, Olympus BXS0 %Y 5B 348 T W25 AR,

2 R

2.1 MANMHEEREFNERZERBRAFAR
10~30d EHEE A, BRI ESH 6-BA B 6-BA
E{Eik B NAA 4 MS + Ve 100mg/L + Vy, 100mg/L
+ IR BR 300mg/L + FEME 40g/L BB £, IEF S5~
JG SN RE Y OAMEEERENTES
FEME  FRFE-BREFBRAEE, FWERA
A (B LA )RBEA(E I-B.COFM IR, XBRE
Fa R BE LR ARE, B M S B BB,
REMGHABSHE, WERREAEAEMAGA
SR ALF¥MERH A FRETH MK

H1 HEHAREFHERENESEMARERE
Morphological and histological observation of direct adventitious bud formation of

leaf explant of chicory ( C. intybus L.)
ABAREFHBMN K REELEE ;CARREFEENN FAMEET O EE D, FEFAA NG ERRENAR IR BRTEFEH

SEEZENRELARREENNE.

A, B Adventitious buds directly arising from a leaf segment surface; C, Numerous adventitious buds directly induced from wounded pants of a leaf explant; D,
Histological section of adventitious buds directly originated from thin wall cells of vascular bundle of the leaf segment, showing the tight connection of vascular systems

between adventitious buds and leaf explant.
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Fig.2 [Effect of leaf development stage on direct

adventitious bud formation of chicory

2.3 SMEGEBNWNPERIEFEERENRE

& 20d W4 TG B AR AR AT 2 B R AR MS + 6-
BA 2.0mg/L + NAA 0.5mg/L + Ve 100mg/L + V;,;, 100mg/L
+ B BR 300mg/L + FEME 40g/L HYIEHRE E, HE5F 5~
7d, TESNEBEENBIAAEFHERE, 1S54
TR (R DRV R SRR TR EEE
BEAEREE,MAAEEERIREL N 100% ,HEZ
BHRIMEE E=AEREENRE N BEARR, Kot
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40g/L i FFE LR ISAWETE R, AT REER
BT BHEMNEE NAMA R R"ERE L, HEE
EHAEEREAEH ,HESH 6-BA FBHRE “I3
~INEBHEREFENEEER. FEFEERR
BEE 6-BA M HE RSN, M3 & KT &R 6-BA
HEEMMOKE,TTR,6-BAR KT REEHEARAEH
REFLFHME. % 6-BAWKE N 2.0mg/L B}, &0
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21 NMEARINAEFTETFEREZENER

Table 1 Effect of explant type on direct adventitious
bud formation of chicory
HEREF BRIMEE
SMEGR AR S
MERE BHARAR ik (w) EHEH
kinds of No. of explants . .
X frequency of direct No. of proliferated
explants incubated .
shoot formation shoots per explant
M b 2 .
leaf basal part 70 100 36.08 £ 3.048
M A TR b
leaf apical part 68 100 27.94 £2.367
ll'["m 70 100 18.42 £2.013°
petiole

H:RZPEBANKEETHE + IRERE  RERHFRRFGRRE
B BEHP<0.01). THRL

Note; date in table represent mean + S_E . of four replicates, values followed by
different letters are significantly different( P < 0.01). The same as following
table,

£2 HYNENNEFEFEREZEHEMN
Table 2  Effect of the different phytohormones on

direct adventitious bud Formation of chicory

P FHERE

BREsE phytohormone EFIER 5 %

No. of media (mg/L) NO,' of explants direct shoot

6-BA NAA inoculated formation frequency/ %

1) 0.0 0.0 48 0.0a
12 0.0 1.0 50 0.0a
13 0.5 0.0 50 22+£2.50b
J4 0.5 0.5 .49 29.45+1.50c
15 1.0 0.0 49 52.5+4.60d
Jo 1.0 0.5 50 65 + 3.25¢
17 1.5 0.5 50 88 + 4,551
J8 2.0 0.0 49 96.3 +3.45g
19 2.0 0.5 50 100 + 0.00g
J10 2.0 1.0 50 84 +4.75¢
m 2.0 2.0 50 67.5%5.25e

2.5 EERENFETEFERZENENE
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Fig.3 Effect of sucrose concentration on direct

adventitious bud formation in chicory
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O MS medium
100 1/2MS medium

% S4% induction frequ. of roots (%)
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B4 HREFHEM BARENFHERTEHERNOER
Fig.4 Effect of medium type and IBA concentration on

root regeneration of adventitious buds of chicory
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EFHAEGRAERE, AR AMMHEREEE
EEBEEHARERN,
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&
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