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1.2 EXHEMHARAEF

BEME 10d~12d WERMR, ZBEHEE 70 UM ZEFENE 2 min, R BEEBSE ERT, 4
REMTHESFEREL.
1.3 EFxE

ATEXRZANBESFERERN D BHED, ATHCEEGHE N, SHREHHI 2,4-D 2 mg/L{Dicamba
2 mg/L, &M 690 mg/L,/KMEMEH 200 mg/L, #¥E 30 g/L 375 7 g/L,pH 5. 8. 4RIEFEH 2 BIFEH
No.Bs MS M E AT LA Ns #1 R FHLRS. S AEFRERRIT T AR HNENFERRENAS. £
RIEFRE LB T MS.N,.B; KEITE . HE XE VLS M.
1.4 EXERBEL

EXAGHEAMBERBEATES LIRS, REBNAHHART ZEW A bialaphos 6 mg/L M FIF
FEEHTI~AREBEER. BRI HUEAGHLAEBI A UERE LSBT B IHBZEARESR
HPAERLEY YMEMBEREZERE=H—OHNBARZPUESL : BREA=2:D,3~4 AEBR
B A H.
1.5 H{EHS TR

PCR B3| # 1 : 5 GGTCAAAGAGACAAAGACGTTGAC 33| 4 2 :+ 5 GATTTCGCTGAA-
GACCGTATCTTG 3' Al H-4 1 CP Z2E K — B4 X (400bp). PCR B £4F:95 CHIZEH 5 min; 94 C
A5 4 1 min,55 CiBK 1 min,72 CHE# 2 min, fEFF 35 K372 CHEH 10 min. ¥ =T 1. 2 U HASHE B K
e wk, WA B AH. PCR-Southern blot 278 PCR B3k 2 fy3ERE b 3% 52 1 19 DNA # Sambrook ZU3fg
REBZE b, 5P $RiE 6 MDMV CP £ B B #1T 24 %

2 HRHNW

2.1 RHGALKNFSRESRIESR

6 MTEXREE IS MHRAAWERGREAREHREPHTRHALNERER, RAHALNE
KERIT.

2.1.1 ARAABRGHH

6 MERREBFEFRE LB FEAHGER EAGALNBA TR, 2313 ERFERFHAK
RE OFHE,BTEWBEEMN Typel BIAHHS;Q31 M HB AR RFHISU . ERTEXHITERXRF
BAEBENTRESPI-I0ELATFTRENBECAGHERS HASUAHE M L1029 BX R AL FRL
RAE L BEFFE B EH Dicamba 1 AgNO, A] 5 2248 1k.

ERAEMAGARERRSFEFEAM, BETHEANFEARRE, 1 L1029 AR E S AMABRXANA
SR —MIEFEFHAERKRS, B L1029X Z31 B1F,L1029 X P9-10 4t FA4 4R &, L1029 X Q31
L1029 XHB 5434k, L1029 X Z3 8 L1029XZ31 . NIERZMEREE . A HAAFEERE A, 11 Q31
X 11029 t L1029X Q31 % .HBXZ3 tt Z3XHB &F. B A, AH AR RERF BB, B HBX Q31 &4,
HBXZ3 k2 ,HBX L1029 %% (Q31XZ31.Q31XZ3 1 Q31X L1029 t3¥[H]).

2.1.2 BRAERLSHHH

HE T NoBs MS By E B4 B K& No 1 R AL M EXR A AR @AM bs . EaHER
Mgk RAEK LB MEM N MENTFEZAFRFMNRES BB HEHASELE . MAES MS HETREK
BAEEARKRMBGHARAGHBRE . FHDE, EAR Tk

RAEVRABREH H LIEFREPH VB, VB VPP 5h, BB T i 24 P14 5, 31k 10 #. X FankF
BHAEINERXR ARZRNENGGHAAMENRMAR,Z3.Z1 EEFF RV D FERFRELAKRAR
%,Q31 MHBZES N, HYHIEHRELORERTREFNARKRE MAXHAANE2BRALEFTHA R AN
BAY BRRM TR R. EEMNEFNER ASFAGHLRERELHRES , MAM T 1.

EEXRAXABMALIEFHF R, Dicamba fl AgNO; fERERHARWAERKRE. EXH LM &
Fi 2,4-D #1/ Dicamba F 3% B8 2 5, 41 Q31 F1 HB. $EHE P E M AgNO, TR ERGHLANEE. B
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ZRE Type | BRI ™R AR, B35 %556 /A, 0 77 6868 HAUR 5 BN 8 8, B ik BT LR 7 18 e
ANk, R, Xt F— S BRI 4H-& 10 L1029 X P9-10, MFEAR N AgNO, i35 4 KB H T,
2.2 RGALHHULESF
Wit TARRM A EFREE DOUKBARSNEM L EHEENE KR ERSGHAA TR mE
RIFE 2.
£2 EXRAGEAAEIUEFEINEKER
B ik 2,4—D 6—BA KT ZT AHHNR

& 5 (%) (mg/L) (mg/L) (mg/L) (mg/L) R R th R
1 3 ++
2 3 2 ++
3 3 2 +++
4 3 2 +
5 6 BT +
6 6 0.5 R /N
7 8 2 JE AR A% +
+AHBRED . ++HHBEEZ .+ - ARERS

EXRMGARERMBREN S UEREPER R, CHRERBEERERL T T2 M. 25
WE . SERHASEHEE  MMALREY 2,4-D WA AT AZEGHAHNNRLRE.

SGUEFETMAARSRERAFTHE EFKRN=Fo0HEH . UKT HE&KE.ZT 8P, B KT
BRHEEMA.BA M ZT ERE ML AR REHRE KL 2 mg/L NE, SRS RREN,
PR » 7E 8 ¥R FE T S SR I B IR) A B o K

BT A A TIRREKES R TUA AT . BEERE LA ROEEME.

BRE A, EREPAEMAERELHME, W IAAIBA,IAA SR AR K, IBA WS R H L
M.

B 43 Ak 35 3% 36 o B LAY 3T 8 R U i A o bR R gk (R SRR A R AR R A EREN W (8
BEFR R ICFH Type 1/ Type 11 AU HA M L HI4). FERHAR S Type 1 WE B H, SEATEA S HE K
FREFEERY  SUFTERSBERERBZFHEREIM MR RAT L. AXREAXHETEHER
#ER a4, S ET B A R B A RE SRRt o 1.

2.3 MNEERESREHKEBE

KERMA NG BAEREREFBESROMMEEE. —MNARNEHEMIRK. AR 3IHEH,
EREREP T MA—E BRI ERE. BB R &, RN, 7 MS fI N B F B A KK
BERABRAHBES, B MSERE FHEER. WAABATEEREFEPMA 0.5 mg/L~1 mg/L B

NAA {24 R.
£33 FEXREABHEERBFREPHEKER

o XE W A KEBEEH L-HBER -3 EHE R FHHEK
TR FTE 5 (mg/L) (mg/L) (% (cm) (cm)
R1 N Bs N 100 700 5 12. 3 7.0
R2 MS MS MS 100 700 2 12.5 4.0
R3 1/2MS MS MS 100 700 0 8.5 2.2

HAEF TR LA 2(P31D).
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s ERUE b EAKER o KRER
d
FREAGAR EEakms  nmccwmk T RORARE < BABRETOHE

B2 HGERTE

2.4 EXBXENHUNBLEKRNS TR

AREEHEUTEKRALRZZAMZIL. HANEBXENLYKAED BHRE LB RV EHASE KR,
EFHT  ZREEARHEAER I TANERE EAGHRESLEREP LS BRI ERERE
FEFAR. BE/NMEREBALLZ SMBHRIEE.

FA#%it# PCR 3|4y, LB DNA K ¥ LA Bk i DNA FilBE {LH 4k i) DNA R 347 PCR ¥ 1% (A
3), B REW, FEFH AP I bE R 2R M. PCR-Southern 25 RWIF LA BEFCHATKNERS
H(E 4).

M CK+1 2 3 4 5 6 7 8

CK+CK-123 4 56 7 89 10111213 14

M:ECORI/HinC‘mXXEﬁﬂJ A -NDA Fi o i 8 e e R
CK+ X ( FUAIpAMB) CK+: PR¥EXTR (BEhipAMB)

CK—Btkxt B ( FRpAMB ) CK—:BAERT R (A% fLatkk )

1-8:EE L B A A Bk 1~14: BAL B

E3 HoaEABEEEEKN PCR Y HER B4 WA AEEMEBK PCR-Southern 45 5
3 itie

ATFHRERNEXRZEMEZERRNERER. BYAZEERARRANARAEREAEURER
MY HERRNER. SRTHAL, EXALXRNBALAHYRER. EXALRRSHAE - BROEFEMH
T ALARFHERTEER. BRLNAGALARSE . SAG M. EEKPI-10 AXRNHULRE T &
HHREEFECRAMSHELE MNUEBERUBENAGAR L THERE, KB THERE
B R E R B AR ERAAARFBERRNE —ERNEN ARMNWZES REARK A
RAREFEPOMETRAS B VLS BFMN AgNO; . H Dicamba %, BT A £ X A L REFHFF
TRESRFNAHAR, R T AL KKEE.

ERMAGARES AR RS E RO E G XA 52 57 0 AE %R £ B DU 30 Y
O EFEAES S MEE—EN BB, Bronsdema % IE X A8 44T 8B 5L A 4 4 UE AR Bk
A, RIBRM M ELE. Kamo %313 B73 5 AI88 ER R LR AR EKRAHARAKEFHMENE AR
HAEFER MR . FERATAIRR PR R T ERA B MBI BTN M. BEE £k B X R F
(3% 3 55 % , 38 1F BUZE B3R 2 o A AR 2 B 3 Ak 1 Ok T AR R R U B BR 0 A R TR ) B A AR T B R
ARG BEAYBRE TRREDBIAA, NS HRET RN ™LA TT mKE.

&2 30H:
[1] GREEN C E,PHILLIPS R L. Plant Regeneration from Tissue Cultures of Maize[]J]. Crop Sci.1975,15:417-421.


http://www.cqvip.com

£ 00O http://www.cqvip.com|

312 Wy 7 K2 3R (A RBLERD 29(3) 2006

[2] ISHIDA Y,SAITO H,OHTA S,et al. T. High Efficiency Transformation of Maize (Zea mays L. ) Mediated by Agrobac-
terium Tumefaciens[]J]. Nature Biotechnology,1996,14:745-750.

[3] SONGSTAD D D,ARMSTRONG C L,PETERSON W L. Production of Transgenic maize Plants and Progeny by Bom-
bardment of Hi-II Immature Embryos[J]. In Vitro cell dev. Biol-Plan,1996,32:179-183.

[4] RUSSELL D R,WALLACE K M,BATHE ] H,et al. Stable Transformation of Phaseolus Vulgaris via Electric Dis-
charge Mediated Particle Acceleration[]J]. Plant Cell Reports,1993,12(3):165-169.

[5] DUCAN D R,WILLIAMS M E,ZEHR B E,et al. The Production of Callus Capable of Plant Regeneration from Imma-
ture Embryos of Numerous Zea Mays L. genotypes[J]. Planta,1985,165:322-332.

(6] FEXEAXE.% £.%2 AZARE B EEAEEBATKAHERMEAELED). PEREBE),1995.25(1):
71-77.

(7] SAMBROOD J,FRITSCH E F,MANIATIS T. Molecular Cloning: A Laboratory Manual[M]. New York:Cold Spring
Harbor Laboratory Press,1989.

(8] AABE . TH%E.WMAH % EXKAXEP-10 #EHMAERKELL] BFIER,1998,43(23):2517-2520.

[9] ARMSTRONG C L,GREEN C E. Establishment and Maintenance of Friable, Embryogenic Maize Callus and the In-
volvement of L-proline[J]. Planta,1985,164:207-214.

[10] BRONSEMA TBF VAN,OOSTVEEN WJG VAN, LAMMEREN AAM VAN. Comparative Analysis of Callus Forma-
tion and Regeneration on Cultured Immature Maize Embryos of the Inbred Lines A188 and A632[J]. Plant Cell , Tissue
and Organ Culture,1997,50(1):57-65.

[11] KAMO K K,HODGES T K. Establishment and Characterization of long-term Embryogenic Maize Callus and Cell Sus-
pension Cultures(J]. Plant Science,1986,45:111-117.

Study on Tissue Culture and Transformation of Maize

ZHAO Yun-yun',ZHOU Xiac-mei?, WANG Guo-ying®
(1. Department of Biology, Capital Normal University, Beijing 100037,China;
2. School of Life Science and Technology, Shanxi University, Taiyuan 030006,China;
3. State Key Laboratory for Agrobiotechnology, China Agriculture University,Beijing 100094,China)

Abstract : Immature embryos of 6 inbred and 15-hybrid maize (Zea mays) were cultured on modified D or
N, medium. Callus was induced from all the genotypes tested and grow normally. The supplement of silver
nitrate and Dicamba in media were found to improve both the quality and the quantity of the embryogenic
calli. A synergistic effect between AgNO; and Dicamba was observed for callus initiation and maintenance.
High concentration of sucrose and cytokinin show to be most favorable for the formation of the embryo-
genic callus and shoot differentiate. The result of hybrid combination indicated that the capacity to form
regenerable callus cultures in maize had a heritable basis. The study for 4 reciprocal crosses showed that
there were probably some maternal effects on maize callus cultures. The lines of Z3 and Z31 were used for
transformation by bombardment. PCR and PCR-Southern hybridization demonstrated that the extrogenous
gene had integrated into the maize genome.
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