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Shoot regeneration from cotyledon of
orange-heading Chinese Cabbage
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Abstract; The effects of hormone combination and AgNO; on adventitious shoot regeneration from cotyledon of or-
ange-heading Chinese Cabbage were studied. The results showed that the adventitious shoot could not be induced
from the cotyledon in MS medium added with cell division hormone(6-BA or TDZ)only; the regeneration frequency of
shoot reached to 15% in MS medium added with cell division hormone(6-BA or TDZ) and growth hormone(NAA) to-
gether;the regeneration frequency could increase 42, 5% in MS medium added with cell division hormone(TDZ),
growth hormone(NAA)and AgNQO;. Compared with 6-BA, TDZ had more effective in inducing shoot regeneration,
The maximum frequency of shoot regeneration(50%) was obtained in MS medium which contained 0. 05 mg/L TDZ,
0.3 mg/L NAA and 8 mg/L AgNOs.
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5 4 BE¥%. BEKARTHHAEFEE 749
Wk, HTREXEESE AA EEAMN Mk,  (REBAETEBER.

T A 3 B 4 900 40 T A 2F AR SRORT4 BLC SR AR
FUTEEERFREBFLEMNMA (Muraa %, 1 MEEFE

1987) . KERMERFEREFS, HARLHIME

REFH AT EH CF & %5%,2005 5kB% 1148

2003 ; iR f 15 45 ,2003) , B X F i A B 4, /i A KFB
SEERAH 1~2 mm THRM TGRS,
2005; F 7K B 2003 KA 58 ,2000) , TR A F At
IR E, HZFERARHRAK.
ABXERFKAFBKEE 04526 (R BR L, £5 Bk
B, BT, SRR A gD wRE, OB,
BREE . BURER BERATHEON TR
HSMER, R KR ENEE LR, DRER
HHAEFREKBER, ARARAXNRER

LIS BT AR 6K B 38 L 04526 B FE bR Ak
FHE R ¥ 2 ¥ B SR AL IT TR 4t .
1.2 Ak
L1 ABSSHEF HEEREXMTFEAR
KefyE 0.5 h, B 70% BEF A HE 1 min, R H
0. 1% HgCl, REHE 5 min, B/FALHEKHYE S
W, HERNF MS(HEHE 30 mg/L + BEBR 7 mg/L,pH
5. )& L, HFE MR 40. 5 pmol « m? -
st 6 BEAETA] 16/8 h,JRAEE(254+1 °C). BU5 d YA

®1 TEBRAAHERT

Table 1 Combination of different hormones

A F 5 Treatments 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
6-BA (mg/L.) 2 4 6 8 10 2 4 6 8 10 2 4 6 8 10
NAA (mg/L) 0 0 0 0 0 0.1 0.1 0.1 0.1 0.1 0.3 0.3 0.3 0.3 0.3
A F -5 Treatments 16 17 18 19 20 21 22 23 24
TDZ (mg/L) 0.01 0.03 0.05 0.01 0.03 0.05 0.01 0.03 0.05
NAA (mg/L) 0 0 0 0.1 01 01 0.3 0.3 0.3
x®2 WHHBMBREASMIET
Table 2 Combination of AgNQO3; and hormones
4I5S Treatments 25 26 27 28 29 30 31 32 25 33
6-BA (mg/L) 2 4 6 8 10 2 2 2 2 2
NAA (mg/L) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
AgNO; (mg/L) 8 8 8 8 8 2 4 6 8 10
475 Treatments 34 35 36 37 38 39 40 41 42
TDZ (mg/L) 0.01 0.03 0. 05 0.01 0.03 0.05 0.01 0.03 0.05
NAA (mg/L) 0 0 0 0.1 0.1 0.1 0.3 0.3 0.3
AgNQO; (mg/L) '8 8 8 8 8 8 8 8 8
TS R Fr b Bef T o fess g 2 LT3R, (RO ZEGR) M SME (R 3,

L2.2 RA B FHAY EHEZT ARWEEH 6-
BAF TDZ 4+ 515 NAA #7582 ML A& (&
1), FA 5 3 3 8 MSOfEHE 30 mg/L, 3Ef§ 7 mg/
L,pH X 5.8), GEREELA4RE 1. 2.1,

HRR SMEAEMEIREIT. AR 1 Sk
HEFWHEHSWRBIER 2 RITHA  HKRE
RASEKE, MAEHBERBHEFEEZM 15 d
L RPN R E .

ERFA AR 10 M, SR 4 MIME
4, 55535 30 d BY SRR EHF LR U XA ERB =
HZR AMERARS I OR) 4346 38 = K 2 GIRD S i
B/ AR TE SN ARG F GRO /AR = B3

L2.3 REFAREHREL SUEREFHAR
EHEKD 2~3 cm i, 2 U0 EHAEREEFHE MS
+NAA 0.2 mg/L 1, FEHERKRKENERE,
HRZMAROEE 4~5dJE. B/ sk, e
WREFERE BRINBEEER (BK%E  BHxr=1:
D SR RRIE 7 d, B e €, 10~15 d B AT
AT,

2 HEREHM

2.1 MEMFHAEFBEENEE

2.1.16-BA f« NAA M REZF BAH R 6-BA
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MNAAXKAZEFHAEFHFERREM, HF
NAA BEHEXENIEAGE 3. H& 6-BA K MS i
FEAEEIAEFNFLEFAMNEH 6-BA
0.1 mg/LI NAA R, REFHAEERBRARS,F
BRI 2. 5%, MM A F DB AR,
MEKE 6-BA ENEM. AEFNEERLH
B, F 403 2 7 K £ B R K B EKFE; RN E
A 6-BA F1 0.3 mg/L NAA B, REFHNFERH
— SRS, BEFE BAKREMNEM AEFNEE
EERE,FHER; X 6-BAWKEEN 4 mg/L B, RE
FERI -ANBERES, X 5%, B4MEk
AEFMIMBEEL, B 2~3 M MAE 1~10%5
HHEZRERFBEREKF. 4 6-BA ¥ M,

REFBERBEMEE NAARFEMNERMRS,
HAEY 6-BA #EHN 4 mg/L #l 6 mg/L B, NAA
WERNEREBEKF.

AERMEEREEEXR T 6-BA/NAA WWE
RIRERTARS. A& 6BAKEREFTRAAER
K HE R 6-BA 8 E F,0. 3 mg/L NAA B 0.1
mg/L NAA fIAEREE ;Y 6-BA 5 2 mg/L . NAA
H 0.3 mg/L B, RERMBFEERS, &7
72.5% , B MEK RO RS, T H SH ML
ZEIBERBEKF.

TRFEER,FEHRIITFHHFHEE RSB
PERFEHAHALN OB AER,20 d TFRA
FK.

R3 CBAMNAAMNERAKARFHAEFHLENRME

Table 3 Effect of 6-BA and NAA on adventitious shoot regeneration from cotyledon of orange-heading Chinese Cabbage

e 6-BA NAA Jawon /90 K ES NG /MK
Treatments (mg/L) (mg/L) shoot regeneration ANOSRPE root regencration ANORRPE
1 2 0 0b 040 0d 0£0
2 4 0 0b 040 0d 0£0
3 6 0 0b 0+0 0d 0£0
4 8 0 0b 0+0 0d 0£0
5 10 0 0b 040 0d 0£0
6 2 0.1 2.5b 1+0 20 cd 1.6£0.5
7 4 0.1 2.5b 1+0 20 cd 1.74£0.7
8 6 0.1 2.5b 1+0 10 d 2.5+1.1
9 8 0.1 0b 0+0 15 cd 3.5%£1.8
10 10 0.1 2.5b 1+0 2.5d 1.1+£0.0
11 2 0.3 10 ab 1+0 72.5 a 3.6x3.9
12 4 0.3 15 a 2.0x1.4 47.5 b 3.4%£2.2
13 6 0.3 12.5 a 1+0 42.5b 2.5%+2.2
14 8 0.3 10 ab 1+0 32.5 be 2.3%+1.4
15 10 0.3 10 ab 1+0 30 be 3.3%£2.2

He (DREAEHRENMS; (DFHEEEFE0.05 K FLBERFEEHRME . FRARERAERAEE, TH.,
Notes: (1)the basic medium is MS; (2)treatment with the same letter indicated no significant difference at 5% level under Duncan’s multiple
range tests; (3) ANOSRPE:average number of shoot regeneration per explants; (4) ANORRPE: average number of root regeneration per ex-

plants. The same below,

2.1.2 TDZ # NAA Bt st REF B A M Yk
TDZ #i NAA X E B RO FHAEHF M FEM
RIK(ELD, RSB TDZ Y MS BHE, A RES
AEFHEA;FetEH TDZ Ml NAA, A B L EH
AEHEFL;FESTEA TDZ # 0.3 mg/L NAA B,
AEFERL OBEAEBRERE . KEE7.5%,
MEME TDZWENENA EFNBEARLRE,
BE&ELHEREREERBEKF. 2 TDZ ¥ BEAHF]
B, AEFBERREMEE NAA KB M RME
S ERBERBEKF.

HEREBEHEI L 6-BA fl NAA B H A 1E A

L AERF AR ERR TDZ/NAA WK
KA E. A&/ TDZ M MSH#5iE+H, FEFER
REMBAE, FEtEHF TDZ it NAA K&+
AERERWEDH. X NAA KEMHAEH, RER
MEEERE TDZ RERIS KM, X TDZ R
0.01 mg/L.NAA 5 0.3 mg/L B, B EXHEHE
35% M HE N HMEE LR MRS, 3 S5 H ML
BZRBERBEKFE. B TDZ ft NAA 414
B A R R IR B 6-BA 1 NAA & K 1%, LB
TDZ Xt AR #930 i) BU0L LE 6-BA B9 K,
FHAHESHFRZEAMKE, L FHBE,
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54 Be®% PAKARFHMAEFHE 751
REBMERER—H,

AHERD, RBRT FH MBI B E

BRI A 6BA+-NAAGATATREH; B.6-BA+NAA+AgNO; HA A MMARF EH; C TDZ+NAA H4 HEF£NFE
#; D. TDZ+NAA+ AgNO; A HEP A WMRTEHF; E. 6-BA+NAA+AgNO; HE £ F.6-BA+NAA 414 =4 i ts;
G. MS+NAA HEP A ER H BA RN,

Plate |  A. The adventitious shoot induced by 6-BA and NAA; B. The adventitious shoot clusters induced by 6-BA,NAA and AgNQ;s;
C. The adventitious shoot induced by TDZ and NAA directly; D. The adventitious shoot clusters induced by TDZ,NAA and AgNOj; direct-
ly; E. The calli induced by 6-BA,NAA and AgNOs ; F. The calli induced by 6-BA and NAA; G. The adventitious root induced by MS added
NAA; H. Regenerated plant,

4 TDZHNABEBEXARFHAEFEENEW
Table 4 Effect of TDZ and NAA on shoot regeneration from cotyledon of orange-heading Chinese Cabbage

ERR

2

TDZ NAA # ] 4
Trcsmons (mg/1) (maD) ey o MNOSRPE Quantay cll opreaueney of ANORRPE
16 0.01 0 0b 00 ++ Oc 0.0£0.0
17 0.03 0 0b 00 +++ 0c 0.0£0.0
18 0.05 0 0b 0+0 +++ 0c 0.040.0
19 0,01 0.1 0b 010 ++ 20D 1.8+0.4
20 0.03 0.1 0b 010 + 17.5b 1.3+0.5
21 0.05 0.1 2.5 ab 0+0 ++ 7.5 be 1.3+0.5
22 0.01 0.3 5 ab 1%0 + 35a 1.9+0.7
23 0.03 0.3 5 ab 140 + 20b 1.4%0.5
24 0. 05 0.3 7.5 a 140 + 12.5 be 1.6+0.5

H: 0 “HHEE 4+ "B%Z. TR, Note: “+7alittle; “+ 4 ”more; “+ 4 +”the most. The same below.

2.2 AgNO, X FHAEFHENZ M

2.2.1 AgNO, 5 6-BA %= NAA B&- 3t F vt R 2 ¥
FENOYH RSTLUFL,E MSIEFHFERH N
REIEC 9 6-BA #1 NAA, AN 8 mg/L § RS R 48
J5 (25-29 SAbFE) , B 28 #1 29 S 4bHSN, REHFH
AERBEHINERE, SN ERAMBEBRENEST
15%0,2.5%,2. 5%, WM EH AR UHER R AT
FHARE 6-BA f1 AgNO, FHEHMEXRER. 4 6-

BA 2% 2 mg/L,NAA J} 0.3 mg/L iR E ZF (B M
I BHBEERRERE 25%,H5 28 #1129 B4
2k EFBEKT. BEMEEANEFHARNIE
HL L FH M. ELEFRE MS+2 mg/L 6-BA
+0.3 mg/L NAA 4B 2,4,6,8,10 mg/L
%) AgNO; (30~33 S4b3), ik AgNOy 5 2 mg/L
Hb R A RS B R  BAINEBR R ALTE
BB T 7.5%,5.5%,15%,2.5%, 4 AgNO, ¥
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8 mg/L B, REFFERFERHIL 25%, MESH
AL3E(30~33 SALED) Z K ERBEKF. HE
AgNO, IRERM KRR EF W HERLEAR, 5E

6 0 B o TR BE B9 AgNOs 398 % 28 59 B 4 40 )
e, oM KB R IE Z AR R E D) AgNO, A5
FIRANAR.

£S AgNO: H6BATINAMABSHNEAXBRFHATFHEENRMN
Table 5 Effects of AgNOs,6-BA and NAA on shoot regeneration from cotyledon of orange-heading Chinese Cabbage

i 3 &

R

6-BA NAA AgNO; #/5M /oML
T ) ety S Ross Rl - Kok
25 2 0.3 8 25 a 1.8+0.9 52.5a 2.8%+2.1
26 4 0.3 8 17.5 ab 1.040 40 be 2.9+£1.7
27 6 0.3 8 15 ab 1.0%0 40 be 2.94+2.2
28 8 0.3 8 5b 1.0+0 27 ¢ 3.0£2.6
29 10 0.3 8 7.5 b 1.0%0 27 ¢ 3.0%2.0
30 2 0.3 2 5b 1+0 57.5 a 3.3+£1.9
31 2 0.3 4 17.5 b 1+0 62.5 a 2.8%+2.1
32 2 0.3 6 15.5 b 1+0 47.5 a 2.1%+1.6
25 2 0.3 8 25 a 1.8%+0 62.5 a 2.4%x1.6
33 2 0.3 10 12.5 b 1+0 52.5a 2.9+1.0

F6 AgNO; ETDZHMI NAAXMEBXKARFHAEFBENR W
Table 6 Effect of AgNQOs, TDZ and NAA on shoot regeneration from cotyledon of orange-heading Chinese Cabbage

TDZ NAA AgNOQO3 2/ MNE . it
T e e gt S Ao Qi e S
34 0,01 0 8 0d 040 + -+ -+ 0c 040
35 0.03 0 8 0d 0+0 + -+ -+ 0c 010
36 0.05 0 8 0d 040 + -+ -+ 0c 040
37 0.01 0.1 8 0d 040 -+ 52.5 ab 3.0£1.7
38 0.03 0.1 8 10 ed 1+0 + -+ -+ 25 be 2.64+2.7
39 0.05 0.1 8 15 ¢ 1+0 + -+ -+ 30 abc 1.9+1.3
40 0.01 0.3 8 20 be 1.5+0.5 + 55 a 4.1+2.2
41 0.03 0.3 8 30b 1.854+0.7 -+ 32.5 abe 3.6+2.4
42 0. 05 0.3 8 50 a 2.0%0.6 -+ 45 ab 4.3+2.3

25-29 S AL R 2R B A& R4 5 d FERAM
THERAR Y 72.5%,47.5%,42.5%,32. 5% ,30% %
fKH 52.5%,40%,40%,27%,27 %, B 4MEE £
RIARH Ul 2>, 7E 25 1 30~33 S b AR
ANINTEERER (11 S 403 AH LU ER BRI, VLBA R BR 4R 7E
&R E ZF B AR RAT, B H TAERMEFAE.

LRI, IMEETE A BB A HREL,
AGALAEE 2 /NPRCR (AR T B, mERNM
HERR AT & L A 2 B A 4 R (B AR
T:F). MAERRR IR AN 8 25 B A A T, SX AP 3L
% 2 /NEURDIR B & 45 41488 BT R R 1] B A 4 1k U
Y R B B
2.2.2 AgNO; 5 TDZ #» NAA fe o 5T F o R Z ¥
BFAMYH £ MSHHMAREL TDZ 1 NAA
R BT, B0 8 me/L EHERBBE , FH A EF B A
RBERSG4~37T SLHEBEN AEFHFAER

SR ERA MM ERERMN 0%,2.5%,5%,5%,
7.5% 8B E 3 10%,15%,20%,30%,50%, hA 3
AME B BEEE. 4 TDZ % E R 0. 05 mg/L,
NAA % 0.3 mg/L, AgNO, 4 8 mg/L #f, N E ¥
(BRI -D)EERERE 50%, B 5H b3 2 &
BERBEKY., BEMEFAERNES, WP F
MBPEAE B, 5 AgNO,.6-BA 1 NAA BL&
M, A TDZ BRWAEFA T AT RERE
B, MAEEFR 13 d A B REEMNAETFEL,
INREERAR (37~ 42 S FE BIMEKRM AR
RMEGIMEK L R AR BOCET L A RS R 4R (19~24
SEFDOMNE HESLHZHKEEREEK
F, X5 AgNO,,6-BA # NAA B4 Xt 4 E & 4
WEP MM ERETHR, B EREEMREE.
2IFEFNERSEKRBE
HFHIBERERNAEF 2 XETE, %53
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5 He®%: FARAXRTHHAZFRE 753

% 0.2 mg/L NAA |y MS #1552 1,20 d FV[TE AR
BEMNAERBERI: G, RERE R R &
100%, FEFERABHERE HFH 4~5 d, B
HAERBRIABEEREHRE  ExR=1: 1D
H, RIE R K 100% (BRI H).

3 Wik

I TDZMAKAREEFENIER
TDZ(thidiazuron) , & — f A T & & B & 2 IR
£1EY, 8 1982 £ Mok % % H TDZ & 1RIR I 4
B WEFEELK, TDZ ¥ E A THEY AR
FH,HEEH KRB WP ERE (Victor %5, 19965
Murthy 4,1998; B & = %, 1990; £ kB %, 2001
G IRBRIESE, 2003, BE B 3245 ,2005), FEHTH
AFER B YR F TDZ 45 5% h #3518 14 40 MU iR &
FAEAELR, TDZ XAV & A& 078 F B AE S Fp 3
M 5, B X RAE &4 T YRR B, infb 4 (PRI EE,
2002) s B MM I E), INARIE GRE4,1995) B &
(AERE,1990), RERMEREH . EYHER
TDZ X FRERKAERNEFHHEFERIEA,
HHFRERWA, TDZ SRR ENE S, FHES
RIERE AR ZRIRK, Visser(1992) & ¥ TDZ [
IRE TAAF 6-BA R REE TR E L
A, X ULE TDZ A& TAA f1 6-BA W EER. %
BEig5E (2003) 1 & B TDZ RE A& 4 K M40 M4
HERHEFBSHEYNIER L E, I B X EHEY K
RERAREEAANEEER., BELAITRHRE
W, TDZ 555 NAABSHERARBEREAKRA
EREFMEL,TREE TDZ 7T LA E TAA 1 6-
BA, BHIRGERE NAA 1 6-BA, EF ARG K
FRAANIR NAA 8D % . BikiAA TDZ Xt
EREENERSHMAEK AT REETER.
B2 TDZ 2 HF H A e BHER W — A,
BIMAFFHEEK, EREME, A =L BEAEM
Bl 15 % (Huetternan %§£,1993;Lu,1993), &L
WERH,FARKERN TDZ LR EHE MR
E . HEHEDKHHEETFEI MSEREFER
HNE, EEMEEHNAFEL, BRI ERBEEER
HHEEZE FABYS BT EREFEH—$
KB T
3.2 AgNO; XA REFBENIER
REXBERBEENIRTAERENZH=E

(Lentini %,1981) . SRER ZHME B. campes-
tris B HRERFNHENFEFNEHE (Pua
% ,1993; Chi %, 1991; Pua %, 1996; Chi, 1989),
AgNO; MEERBIEV BRSNS FHENERAEHE
B4 1R 18 (Palmer, 1992; 3K #5 2, 1997 4+ 4T 25,
20000, KEFRHREFIAD Agt BEZFTHME
AWML, R EZERTEEELEE AR T Z
WRERRHET AEFMEABRERNLE, &
R R BRI AgNO, MEHKAXTHRE
FHERRBE AEFNEAEREXREZTRE
42.5% . SK 84 (1995) % 6-BA.NAA 5 AgNO,
BLE AR I AgNO; AI K F3E F M- A 4E 45 i B
MRS ESFEENER, MEHAERMBEARY
R REFAESFEEVR. BELALREIH.6-
BANAA fl AgNO; B HER, FEFHELEE
Zit A H B, ixtF TDZ f NAA, & AgNO,
BEAREFRZIAGERELE R, X 7R8I R
BRMEEHRRGIENESR. BIITRFAELEH
BE AgNO, IREMT B, BB FMREFAT, FH
K, ML B B 4% 2009 WM RS REH BIEF
EIFE AgNO, IWENA SRS, BEREE %R
HRL T RERFTRA AgNO, ETBEAR, HER
Rl 45 KL% AgNO, B9 RRL AR,
RKEEARERBOARNEFFENER KR
M. EARMBEQODBE 11 MEFABYFHER
FEARFRE LM BHAEMER 15.8%~93. 3%,
THKE (199) B BB F &= LR A 27.8%.,
FEAT 25 (2000) B RKHAE 02 KL B EAFMH A
MEERN 8. 7%, FLRHRRARECKRKAR
04S26 B)F it i MAMMHIK, KRB B S B ERE RN
50%, AR HFARE T RGN R E LR, 7 #k 5 i
TFEIRGHEMBENEAREERER, A%
BRXAENEEFEEE XA ST &4,
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