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Tissue culture and plantlet regeneration of the axillary bud’s
leaf on spring cabbages

ZHANG Gao-xiang,ZHANG En-hui, XU Zhong-min,CHENG Yong-an

(College of Horticulture , Northwest A&F University ,Yangling »Shaanxi 712100, China)

Abstract: [Objective] This passage discusses the method for keeping the springness from the leaf of
the axillary buds on spring, to develop and enhance the breeding of spring cabbages. [Method] Three pa-
rental inbred lines MP01-11152, GB9266-18136, DT409-05121 were cultured in axillary bud’s leaves. A
study on maximum plants regeneration was done in MS medium complementing to the material of MPO1-
11152, with MS as media by adding 6-BA with the concetration of 0,2,3,4,5 mg/L,then adding NAA with
the concetration of 0,0.05,0.1,0.2,0.3,0.4,0.5 mg/L to screen the optimal concentration on this basis,
Finally,the obtained optimal concentration of 2 mg/L. 6-BA+0. 4 mg/I. NAA was used to research the
plant regeneration on the material of MP01-11152,GB9266-18136,DT409-05121. [Result)] The differentia-
tion of shoot regeneration of MP01-11152 was 92% with 6-BA 2 mg/L and 122% with 2 mg/L 6-BA+0. 4
mg/L NAA. GB9266-18136, one of the three parental inbred lines, obtained a high differentiation rate of
211% ,MP01-11152’s differentiation 122 %. DT409-05121" s differentiation 82%. Medium for root was MS
containing 0. 3 mg/L NAA and could be cultured and developed into plantlets, the rooting rate as high as
98%. [Conclusion) For the leaf in growth period of the axillary buds on spring cabbages,it could improve
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the differentiation of shoot in MS medium complemented with 6-BA or NAA. The genotypes have certain

effects on shoot differentiation rate.

Key words: spring cabbage;axillary bud;leaf;tissue culture;plant regeneration
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1.2.2 AHEBARFAZFHHFEFE ML U
MPO01-11152, DT409-05121, GB9266-18136 3 4~ %
HERA B AR WMCE T o A B T MS 85
FIATAE ZF MBS .

(1) AJA] o i vk B 61 BEAR RS (6-BA) X & H
WM R A ZFIES RN, LLEH#E MPol-
11152 W28 b B R il 56 4 Rt 0 ) R o it v B O
(CK),2.3,4.,5 mg/L 1y 6-BA P47 7 & . 7 vk Y 6-
BA F B R .

(2) JAERTE WK 6-BA 5 AR & T o %%
TR (NAA) TE b A #5885 I 2F M e AN E R 1
e, LLEH # MPO1-11152 M 28 it i ok 3l 50 44
BETE 1.2, 2(1) frik 6-BA fe 0 &2 vk BF i B8 A 1
A3 SR N BT A W B 0. 05,0.1,0.2,0.3,0.4,0.5
mg/L ) NAA, ffi ikt 6-BA 5 NAA Fi i & i 7
W B R AR LE .

(3) 6-BA Fl NAA [ Fe A4 ot 2t ¥ B2 T L0 %o AN [
HHEAZRBZET A E AT WEm, DA
W% MP01-11152,DT409-05121,GB9266-18136 it %
- H AR MR, BESE 1. 2. 2(2) h T 1Y 6-BA
5 NAA S5 58 W e b 6 R 2R R
M
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Jo s WK s e fE B TAE A B R B B
TS5V 45~50 s, 1 g/L JHRIE # 8 min. G
PR ME 3 U R 54 i VT AR 1 em?® Ty 3k
PR For b s 3R 15 R UE T B IR IR . RE AT
Rl IR 2 ] MS 53235, 7R 6-BA Fll NAA
AN [) o e BEC e, pH {E 8 &= 5. 6 ~5. 8, 7E 25
C.16 hol /8 h S Z5F P15 3%, o 2 000~
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0.3 mg/L NAA MR35 e i A AR WA

R AR AF B .
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2.1 AERERECBAWNEHERSHAAE

FHESHF M

R 1Al HL, MS 532 3 i i 2 mg/L 6-BA,
XA H B RO E R S AOR R AN E Ry
RN 92% , Fext IR (CK) #2775 % 5 24 6-BA i &
W43 3 il 4 mg/L B AN G ZF (1 43 Ak 2 34 8%
RSB B R, A A KR, A
5 mg/L 6-BA XA 2 AR e 22 AN E R Ay
b, SME R LB T @A 8 i A 405 %
RAE LRI 55 4050k 36%,51% ., F W 6-BA
FE B AR T B vk (2~ 4 mg/L) BF, A7 B T & H 5 i
R N 2E 5 T o0 Ak T e TR MR (5 mg/ L)
X2 R AN 2R R e — B R EE A
EARERINAE LS.
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Table 1 Effect of 6-BA on shoot differentiation of spring cabbages
6-BA bﬁiiﬂf{/ SR A H T4k Shoot A H A543k Callus ?%4%%/%
(mg« 171 No. of .- AR/ % B FEFHR/ U Browning
6-BA ) explant No Ratc of §h(?ot No. Inducement reaction Qf
concentration . differentiation rate differentiation

0(CK) 30 5(+) 17 4 13 0

2 39 36(++) 92 8 21 3

3 42 37(++) 88 10 24 8

4 37 30(+) 81 4 11 35

5 39 0 0 14 36 51

E(OERRFEFFAK K, (+HORRFEFFERMEL, FTERN,

Note: The symbol in the blackest indicates the growth vigor, (+)means good, (+ +) means better. The following table is the same.

2.2 2 mg/L 6-BA ERERERE NAA Btk 3¢
EHERFHR AEFFSHZIE
2 Bon, A TR 4R SRR R
ANGE RS, DL MS Bi g 5 23 5 IN 2 mg/ L 6-BA+
0.4 mg/I. NAA F1 2 mg/L. 6-BA+0. 3 mg/L. NAA
(B4 R B L 40k 122 % Fn 114 % Hovdh i & 24
AR Ak R 91 %0 B 3Ky 624 J5 & 28 FIAR (1)
Skl 53% ., My Ak R Ry 450, Bk, MS + 2
mg/L 6-BA H¥ 0. 4 mg/L NAA 4 F| F I 2F vt
AANEZEMES (B D5 2 mg/L 6-BA 54X 4%
IRV B (0. 05~0. 3 mg/L) NAA B Lt , 8% A & 2
A — i AR R S 45 R 25 55 R K U
e R VR FE (0.5 mg/L)NAA, ) MS+2 mg/L
6-BA+0.5 mg/L NAA, X2 AR A @ GiHSE S 4
FEAE AR R ZE o AR AL 6 00 . HL 5] R A i 1A
WAk, ARk F ol 94 %0 et B 91%

1 FHH#E MP01-11152 £ MS+2 mg/L 6-BA+
0.4 mg/L NAA Hif5 & 9 A & 2

Fig. 1 Differentiation shoot induced by MP01- 11152

of spring cabbages after adding mass concentrations

of MS+2 mg/L 6-BA+0.4 mg/LL NAA
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Table 2 Effect of 2 mg/L of 6-BA and combinations of NAA on shoot differentiation of spring cabbages

AGE 2T A ZERARTE S0 W HETEF WAL Y
NAA JRi & A A B Shoot root and shoot callus Browningo
W/ (mg « L7 No. of . AR/ % " AR/ % “ e .
NAA concentration explant HH Rate of shoot T E Rate of Hax lﬁ$$/% Jreaction O.f
No. . L No. . . No. Differentiation differentiation
differentiation differentiation
0(CK) 39 36(+) 92 0 0 8 21 3
0.05 43 41(+) 95 0 0 16 37 3
0.1 45 42(+) 93 0 0 18 40 11
0.2 54 146(+) 85 15 27 22 41 38
0.3 57 65(++) 114 30 53 16 28 45
0.4 54 66(++) 122 49 91 46 85 6
0.5 36 2 6 2 6 0 0 94

2.3 6BAENAAREREXRERIENABEFH
KELXERRFHAAREFFSHENE

M2 3 AN, 78 MS Bi F2 3 iR 2 mg/L 6-
BA+0.4 mg/L NAA J5, L& H ik H 3 & GBY266-
18136 MY A& 2 % T 43 4k F fe | (211%) , DT409-

05121 FAK (82%) , Rl i} DT409-05121 th 32 B 4 %

IR A 13 AL 20455 5 3 (13 00) AR AL R (800) . B
6-BA Al NAA 2 iR L WA A F T & H
2T B AN E ZF B U5 S AR O A G R A o e
VST AMER B AR E R A & A E R 0 DA AR
ZF I T 180 i EL I 23 40 i) SME R 7 s 4 2 AR
e,

%3 2mg/L6BAE 0.4 mg/L NAAMBHE SN EABLZZRFHRFAEFFESHNZIL
Table 3 Effect of 2 mg/L of 6-BA and combinations of 0. 4 mg/l. NAA on shoot differentiation

AN GE 2155 5434k Shoot 5 44k Callus WAL=/ %
Ll 9|;\?‘E1$?Z » RYTE N . , Browning
Variety O’l Ot A Rate of shoot [ ﬁ??’:%/A reaction of
explan No. Differentiation No. Differentiation differentiation
MP01-11152 54 66(+—+) 122 46 85 6
GB9266-18136 54 114(++) 211 9 17 13
DT409-05121 48 39(+) 82 6 13 8

F3WHLFEH,MS+2 mg/L 6-BA+0.4 mg/L
NAAX 3 N EABALZLRZAMNIBERERA E R,
GB9266-18136 5 DT409-05121 [a] R &2 &% S 41k
FRAHZE 129 %0 - 1 B 2 A% BL DR B 6T I 28 ok B 1) e 2
HEH—EER.

2.4 BHERFHRAEFAERNESEELEE

MR EHF MK E 1.5~2.5 em W) F,
ARG R AT A E RIS S SRR N
ANEMRIGEFRIEGZ 7 d BRI AR ER, 20 d 24
fEAT . AN AR AR 98 %0 I,

PR AR /NP, L 3~5 em @&t
AR RO B A (R 2) MBI 800 R AR X
B AR /N AE B B AT T R (B 3) I B
FB L HE TR0 S RO 95 % DL b e
EMTREPARKREE O, A7 R
b B B A N BT 50~55 dL Atk 44 d.

B 2 FH#E MP01-11152 FA ¥ fF MS+2 mg/L 6-BA+
0.4 mg/L NAA g A KR
Fig. 2 Growth of shoots elongation, MP01-11152 of spring
cabbages in the medium of MS+2 mg/L
6-BA+0. 4 mg/L NAA
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Fig. 3 Regenerated plants transferred to the
pot of MP01-11152 of spring cabbages

3 i

S WA 400 T A 00 g B PR R 9 3R 3 b Y
ESS S SNV IR 5 S I R S B A
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MS 15 5% 56 s i — 5 JoL it VR B 1 6-BAL RE 4T b
V55 A T W ZE R T R o Ak b B T R
(2~4 mg/L)6-BA A Fl 42 & A & 2F 1 o 4k R
RO B v Ak 92 %6, I HLRT S A 2F A K i
e AH A 8 i MR B (5 mg/ L) Y 6-BA, XA 2R 11
A3AL ELG T HRIVE T . AE MS 55 35 5 b [ B 78 i 4 i
4y3E 6-BA FIAEKZE NAA, G H WM 2E M B R &
FHHESFHREEHE ., AR R EH.2 me/L 6-
BA+0. 4 mg/L NAA 845 5 4 b 53 16 A % 25 9F
fEHIEF AR o R b R i m vl ik 122% .
HFESFHOR S AP CH 8RR S5 E R s
P AR R 5 2E ) ROR — 2L

e i B R B SR AT T AR RME Y R B 24l
PR A B, K A 3 A0 35 I8 Bk % e s VR . AR
I FH W 3 AN EAM N A A R4 R
T, = H A E B oAk 3R 22 AR R, Hoh
GB9266-18136 ¢ &, K 211% ; DT409-05121 A%,
N 82% . ik F W AE A T WA EE M i R Ak R
o SRR RIS 8 2R R B — EE . B
N7 W MR ZE g R A R R B e AT B T R
i 36 S B

AR I, B R R AR S SMEAR L 8 %

M4 GERTRE A H S MPO1-11152 Ff A= F bk

Fig.4 Regenerated plants transferred to the field

of MP01-11152 of spring cabbages
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