7 ) D FEMEM(MLERR), 2011 F, E 9%, 5 1267-1273 ;T
m l -) Fenzi Zhiwu Yuzhong (Online), 2011, Vol.9, 1267-1273

- . ]
= . http://mpb. 5th.sophiapublisher.com

MRI/E
A Letter

NERLIEFIERBENR

R lanes Y2 e Y wahk
LAESCR BRI A EOR B, Ea(, 102206
2 R AR R A 2 B, 22 JM, 730070
B3 P : pingwan3@yahoo.com.cn; B fE#
STHMEFD, 2011 4E, 55 9%, #5354  doi: 10.5376/mpb.cn.2011.09.0035
Wk H): 2010 4E 11 H 18 H
B2 H A 20114£ 02 A 28 H
KFHW: 20114203 A 30 H

%% H Creative Commons Attribution License 3E4T# KL FF IR B 16 3C .
PRI 54 1

G

R 0k4, 2011, /NSARESR IR FFAEBEAT, 4> THEYE PP Vol.9 No.35 (doi: 10.5376/mpb.cn.2011.09.0035)

7 FE NSRRI TIEN DR ML BT LR, ASCIHIS T /NS GM278. GM13, Rk 5 5. E
K65, HA8 SRFHL 9 TGS, A0 T SNEIME . AME AT N 2R SR . A FN SRR

W RANEWFEIREARE, A8 A ESEARR. NG TR IE BT AERSMEE, TR ERLL5d 2NN, E‘w&5*§uuﬂ’
IEEF AR S, & 82.5%. EHMEFFTRIRILE MS+2 mg/L6-BA+7g/L Bifls+30 o/L JEME, EMRKEIREN
1/2MS+0.1 mg/L IBA+7g/L Biflg+15 g/L jEHE.
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Research on Tissue Culture and Plant regeneration of Azuki Bean (Vigna
angularis)

Tian Yue'e ™, Liu Hongxia 2, Zhao Bo ™, Cao Jinghong ¥, Song Yunxing **, Zhang Li **, Wu Baomei ***, Wan
Ping ™=

1. Beijing University of Agricultural, College of Plant Science and Technology, Beijing, 102206, P.R. China
2. Gansu Agricultural University, College of Agriculture, Lanzhou, 730070, P.R. China
= Corresponding author, pingwan3@yahoo.com.cn; B Authors

Abstract Construction of azuki bean regeneration system is essential for gene function analysis and transgene research.
Regeneration ability of GM278, GM13, Jingnong5, Jingnong6, Jingnong8 and Jihong9d were analyzed in this research. The effect of
seedling age, exogenous hormones, explants types on inducing cespitose buds frequency was explained. The inducing rate of
adventitious shoots are different with different seedling age, hormone concentrations and ratio. Excised hypocotyl of sterile seedling
is more suitable explant for regeneration. Optimum seedling age of induced cespitose buds is in five days. Jingnong5 variety had
maximal regenerated adventitious shoots frequence of 82.5% The culture medium ingredients of MS, 2 mg/L 6-BA, 3% sucrose and
0.7% agar are useful for producing adventitious shoots. The culture medium of 1/2MS, 0.1 mg / L 6-BA, 15 g/L sucrose and 7 g/L
agar is propitious to rhizogenesis.

Keywords Azuki bean (Vigna angularis); Hypocotyls; Cespitose buds; Plant regeneration

MRE= LRI A 5 A e A ARG 1 32 R N 22— A
/NE(Vigna angularisi), X AL/NG, R, 1 REARFAERNME, Tk, 7EREH LI,

T, BRSSP 8. tHhA EZf 244
FRE/NG, HEEETMAE, FoE SRR
NG A FE, P2 H A, SREL B
I, EoRVENE, FERTE . BRIEAEI0Z A SR
X (PRI fSe 545 2002; http:/Aww.mgcic.com/sh-
ow.php?articleid=1800).

A A M A 20 A P A A2 R A A B A ) Al

JR 4 (R 4%, 2001; Wang et al., 2003; Z=HZFI
KA, 2006; ZA=iREHESE, 2008). AR (5K 4R 2%,
2008) A AMEAAK, HEAT A A 1 RV AR R 5T (W0
HMEFIEE IR 4545, 2008). © WAEA (KRS, 2006;
FPEIEAE, 2009). A (X, 2010) B b2 (I8 AR AE,
2007). ZR5 (TR RS, 1986; HXIHESE, 1999), &
18 (LS, 2003; R 4xHE, 2010)55 G RMEY A
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ARG TR SRR P A T AR

TENE Y, VR 4:45(1983) W28 FH5-7 H I HI G
PR ERER,  AEMSER AN R Fh 2R sk P A ) 2 45
FRIEPIG BT AERR, YO TR BRI 4
I P55 (1985) ¥ IR AME AR ZE FEMSE; R L 5
HEERIRE, 0.2 mg/L NAAFI0.2 mg/L BAX &rfsizh
ZATE RN 2R R s 538, 4G TR i 2.
ARG 427K 55 (1985) HI - A L 2% S A
Rk, AE MR, TR A4 (1989) F 1A i A=
ARGV . G SO S5 = (1993)
NGRS B, P R AR AR
IAMERTE T RN S PR b e
B EGAL R W SRR AR FHRE
B A, WRE; AR MEATT 5
YRR, (B T RAC, TN 4EIA0.1~0.4%
6-BARIFRIL I, HATAMERE Bk, A&
P ERE IR K22, L5785, Hinm s
FHN29.2%; KAEFREETIMAG-BA, 7 FAME A
RN, 155 %60]14100%. Sato(1993)
F E RS @A AL BRI R AR A, S
ARG AL OEE R 18 5E Rk, A
31 mg/Lf¥)2,4D +BAP (6-benzylaminopurine, 6--F
FEME ) R IR A A 15 S B . Renato A
Avenido%% (2000) /N & T IRl FIAR £E MS+B5 4k 4=
Z+4.4 pmol/L BA (6-benzyladenine) ({35353, 7%
SHMNEZE, AR DUER6/8~10 mmK
(I A AMER R B, H AR /1N 5 Bansei akif) 5
AT IAT8.7%.

Bl P FH /N 52T VRl 2 P A R AE 04 A L AR
8, AT B LRI FFAE BE S aR I SR B A
s, AR A IR RO L, (R m 5 S R0R,
A E RN EE E SR TR AR R,
3 IR Ty R 43 AT R B 5 DRI IT 9 R 0 e 3 A e A
R /N B E Al

1 R501H

LR FHE & KRBT/ E T RR B4 A8 T B9%2 NG
K5 dv 7 dv 9 dRI1L dIITCH N T IR EhAE

MS+2 mg/L 6BA+3%ERE I 2F i 31 i bk i &

A2ZF, BEFR30 dAeAa e TR i ) [ Akt A

HEZE, GEVE R S5 RAR WY (3RL), B K5 d. 7 d.
9 dAN1L difCTE B N IREI AR RE TR IR N A 2R, H
F I INRAT 2257 WA JO AT R 2 R B0E
BER, IWAEZE BRI o

R Ty B R REORT /NS A 25 ) 52 )

Table 1 Effects of sterile seedling age on budding rate from
hypocotyl in azuki bean

FRPHIRRECR)  AMEARDNE(D)  F iR (%)
Seed germinating Number of Shoot initiating
(day) explant frequency (%)
5 50 85.0

7 63 79.4

9 52 51.9

11 58 36.2

L2 ERE X INE T R4 S M E SF AR

W R F SNSRI SN, AR
7, [ —BENARREE, X Rl —FPoME A 555
AR o ARG K FH3FIAS [ [ BAFINAAKK 5 21
A, JLORPEEFRIL, XUEEEFREL, R TMS+1 mg/L
6-BA+0.5 mg/L NAA+3% e 8 1] 5% 55 I A BE 15
SN R AR AL, oAb 8 B IR B A e i
SN IR AN R S5 R i Ak R AR AR ZE, DUBAK
J5 242 mg/L, AIINAARIEEFRIEENT /NG T il 71k
I SRR, E IR IA $182.7% ., Mk
FHENAAKKEE 105502 mg/Li, B 6-BAWK
MK, ZE R HIRAG; IRt b 6-BAWKE
—ER, NAAKEEERK, ZF b8/ ER2).

LINERREEB G IMERRI B RE D LI

ARG oK 6N AR BT /N AR T RS dITE
BRI B VR Al R0 VR Bl 43 ) B E MS+2 mg/L
6BA+3%IENHE 1) 2F 15 T IR 5L . BRINS S B Ah AN
FHLA9% L. FMHIEA T T HEGERS), R
LR, (AR ZE A AR AR AN ) 35 DR R
AN F AN AR R AR — o 22 R (E L), 3R
0~82.5%70 Bl 1, L INSZE Ak i % e i, A 5]
82.5%. JINS L%, 495 b ARGHRI T R4 L
K0, GM278. GM13. INSFIING /N & | it
PRI KT IR, R/ G IR Al A =
A fig
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%2 ANFI6-BARINAAMK FEAIC TR 55 N IRl B (A5 7% 2 43 4k

Table 2 Shoot initiating frequency of hypocotyls explant in JN5 by different concentration ration of 6-BA and NAA

6-BA(mg/L) NAA(mMg/L) PR AMEAAEL() IR MR EL() T AIEE (%)

6-benzyladenine Naphthalene acetic acid Number of explants Number of shooting explants Frequency of shoot
initiation (%)

1 0.0 50 40 80.0
2 0.0 52 43 82.7
3 0.0 47 32 68.1
1 0.2 54 18 33.3
2 0.2 46 10 21.7
3 0.2 49 8 16.3
1 0.5 51 0 0.0

2 0.5 53 9 17.0
3 0.5 45 6 13.3

K3 NGIRE M ZE o A A%

Table 3 Frequency of shoot initiation from hypocotyls explant in cultivated azuki bean

A (i R)  AMEARSRE FERPAMEAR L (AN) IR () 27 (%)
Variety (line) Type of explants Number of explants Number of shooting explants  Frequency of shoot initiation (%)
GM278 I 76 20 26.3
Epicotyl
X 51 23 45.1
Hypocotyl
GM13 i 87 22 25.3
Epicotyl
TR 57 19 333
Hypocotyl
HAkS S R 85 0 0
Jingnong 5 Epicotyl
N A 63 52 825
Hypocotyl
HARGS a2l 90 34 37.8
Jingnong 6 Epicotyl
N A 54 21 38.9
Hypocotyl
BB iR 80 37 46.3
Jingnong 8 Epicotyl
RN 61 30 49.2
Hypocotyl
W9 LR 75 0 0
Jihong 9 Epicotyl
R4 43 0 0
Hypocotyl
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Frequence of shoot initiation (%)

TE L (%)

+E F EF
JN8 Jihong No.9

FE F B F E
GM278  GMI13 INS IN6

K1 ANE] N SRR A 28 7 A
Figure 1 Frequency of shooting initiation from hypocotyls
explant in cultivated azuki bean

P2 RGN SRS T 1R P A 2 AR AR
Figure 2 Regenerating Shoot and plant induced by hypocotyls in cultivated azuki bean

A CREG B MR E RS SN ES C LIRAE S TN ZE, D NIRRT AR /ME R

Note: A: Sterile seedling; B: Shoot clumps induced by hypocotyls; C: Shoot clump induced by epicotyls; D: Small plants regenerated
by hypocotyls

6-BA i FLE R R, vl oy R A2
ST HT 10 T ity 0 A8 B AN S 20 1) T ol (38 2 F 4%
2005). AWFFTEEHEH, NAAWKBER RN, &R
AR EEK, ARG L T
EMER, BRIRER T 250 % . TG E M 6-BAWKRE
]G AR R SR T I, A TRI6-BAXT 28 4=
KAMHIER, AR5 n2 mg/L 6-BAK A
L5 R W T LA IR B A 1 TR

[F]— SRR AN R AN, T VRIS S A
A, 76 RFERIRIL R ARG IR 40 P B SR A
[f]o AR T EuE BB R, d NS S
ZEE A AR [F] (Barwale et al., 1986), A< SZE
FHIMS+2 mg/L 6-BA+3% ik 4y 28 15 TR 770k, X6
ANE R RN G R B T A SR R AR L
B, Mk $1)25.3~82.5%, INS K R
AR T %82.5%, M m T HALEIRE, BIEIAA
INS I Rl 2 75 3 A 2 7 A I P AR R AR 1) R AP

2118

25 R R A (1999) B 7 4 B K &2 7 M B 115 3
ANGE 2 AN WA R 2B R PR P B d50d B
W 3 do 4 SCMRRNTE JEUE = (1993) A A ) AE - LAY
ZEE 2.d P A R, T ERE . ek, e
Ay FAREEIBFIRAAMEAR LU 2F 5 3 d FHE
WAL T TR m. AR 5 d
SRANA N I B2 2 7 E <S o= Z £
FAERE L EIRESE, ZErfsigeik 82.5%. A
U, AE /NG RS A AME AR AT T AR
N FH P 5 d 22 IR TG T 1

Blo ERIEEFS S (2004) T FU B 5 18 AN [R] i B B) 4441
MG R AR DR DU I B 22 5, A E A R R
ARG AT BRI 2R . G SCARRIZ iR Ik = (1993)
EHG-1-24. L-1-57. 86467 W& JI[/NGANE I K
P E TN RE NI TAME R HRE S, RIS
) it Pl PR AR R AP EAR K ZE 5%, L-1-57 E IR Ah A MiE
R i, 1529.2%. AWFITIA N T R4
e Sy, AEORA] /NG R4 0 P 2R RE A7 AE 22
St o AT EE) 2 R, FRH PR AR AR SR D G
HEAT AL R4k, JFRE— B iR B SRR . R
FRRRIRAE, $emis P, 4kl Fmin, @
NG HAERR,

FRIFNAE
3.1%%)
NEGM278. GM13. AL . HR6T. i

A8 M 295 Bl 7 AL sUR = B F R A BOR
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F Bt E W ITE R

3.273%
321k EAAIEST

Py ik G, fEE T/ES B
70% 1) 5 K5 2% 1M1 74 2 30s, 1 JH 5% 1) 1k G R 40 K
15 min, Bl IR K I PES~61K, BeFf{EMSH:
FREE AR, IRE28°C, JEEINI16/8 h, LR
JE2 000 Ix.

3.2 25MEKRHIEF &

DI 1 B B e 2015 S R 7 2 B 3
AR SR IR AR T VR LA BRI B ),
P — O iR IR 0, — AN A E R A i
=3 ZF T IS AR B RS G A AR B, R
FHMAENL, IR R, M2EKR2 em
LA R AN1/2MS+0.1 mg/L IBA+1.5%ER 1%
FREEPER, B RS, SR, FERTKH
3~65<H%, 20 dJEFT PG, #ih2~3d, SRIGHELL
ZARFR R, BB OO B A R oA 101
BT R R . SEEG TS IR 2 15 0.7% B8 IE IMS
F kRS2, pH5.8, 121°C & L HUK#16 min,
FENSMEAE, 770 E24/18°C, Dt 11H16/8 h,
Je 2 000 IX.

323 AT FRE AR/ NE THMB A G
M B9 3R 36

S AEMSE IR B k5 d. 7d. 9dfilld
[FIINS /N G B 1 T MR B2 Bl fE MS+2.0 mg/L
6BA+3.0%JiEHE . pH5.8M1ZF 1% S 7RIk [, — AN H
IEEN

324 EREMNETHMEZFSAEF M
B3:56

F RS dIfINS S /NG IJC B | R Al R e
BAK 5 41.0 mg/L. 2.0 mg/L. 3.0 mg/L, NAA
WEE 40, 0.2 mg/L. 0.5 mg/LIAS[E] (1) 2515 S 1 97
5 E(EKR4E), —MHIEG 2.

325/ N2 AEEEE K A 58 1 bR IR

AR/ NEGM278. GM13. JN5. JN6. JN8.
LT REA6 AW B B, RIS E A,
162815 SRR HEMS+2 mg/L 6-BA+3%JER; % 5
IEZE, — AR 2E iz,

R

KA FFFETREMNL
Table 4 The component of culture media inducing adventitious
shoots

HhgRHE FEFR By
Culture Component of Culture medium
medium
MS-1 MS+1mg/L6BA+3%E 1l
MS+1mg/L6BA+3% cane sugar
MS-2 MS+2mg/L6BA+3%E 1l
MS+2mg/L6BA+3% cane sugar
MS-3 MS+3mg/L6BA+3%E 1l
MS+3mg/L6BA+3% cane sugar
MS-4 MS+1mg/L6BA+0.2mg/LNAA+3%]E 1
MS+1mg/L6BA+0.2mg/LNAA+3% cane sugar
MS-5 MS+2mg/L6BA+0.2mg/LNAA+3%]E 1
MS+2mg/L6BA+0.2mg/LNAA+3% cane sugar
MS-6 MS+3mg/L6BA+0.2mg/LNAA+3%]E 1
MS+3mg/L6BA+0.2mg/LNAA+3% cane sugar
MS-7 MS+1mg/L6BA+0.5mg/LNAA+3%]E 1
MS+1mg/L6BA+0.5mg/LNAA+3% cane sugar
MS-8 MS+2mg/L6BA+0.5mg/LNAA+3% i §
MS+2mg/L6BA+0.5mg/LNAA+3% cane sugar
MS-9 MS+3mg/L6BA+0.5mg/LNAA+3% i
MS+3mg/L6BA+0.5mg/LNAA+3% cane sugar
1E& Tk

HEM RILLE . W2 R MR = B AT S5 v vt
MISLEGHFFTRAT N s T8k RILZLEE 58 el 70 i, 183
VIR B AR B2 5 S0 B, SEROAR B 5 S, 5K
PRR TSRS SRR S 71250 H IR R ot
N s P Em B, B, BXSHEEBR. ek
A # B B2 7] R B R IR A

Buigt

AHIFFE B AL 5T R R T 1= T5(KM201010020004)
AL BT B AN A A5 3 A I H (PXM2007-014207-
04453) 7 Bl . 1E 3 st B Rl 22 Bt g% 5 kB A4 T T
SRARES T 52 A AR S50 ok i o 1) AR SR AT 25 AL Je
7 B 44 0 [RIAT VP S A (R PP o e B8ORS SO i
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