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WE  ARE (Poncirus trifoliata Raf.) LA MM FHER R ZEB AT RL, TEMNE BA FI MT S5 8
AT, BB R RETER, BANY | my/LE, HERRH (86.0%), BAWEF
B, MR TR, MEEEEREENERTR, M -E¥W, LRMIRUEER
FTHEEHA, HEEE, U5 FIRMETRERNK, FRBRMEIEERR, EEH 50 mg/L,
WEFGEE, ULARBERE, MUNERRE, BExMEkEFXHBMEER. SMEKS
RFEEREE, EEERBENRAEL, IUEFREEN 14.2%, CUSERARIBWER,
BideAEsR S, GUS KB 2 PTG AN 70.0%,
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In Vitro Culture of Explants and the Agrobacterium-Mediated
Genetic Transformation of Poncirus trifoliata

HE Hong' PAN Rui-Chi! HAN Mei-Li? LI Geng-Guang’
(1 Department of Biology, South China Normal University , Guangzhou 510631)
(2 South China Institute of Botany, The Chinese Academy of Sciences , Guangzhou 510650)

Abstract Epicotyls and stem segments from sterile seeding of Poncirus trifoliata Raf. Were cultured in vitro.
The results indicated that epicotyls were suitable for culture in vitro, BA at a concentration of 1 mg/L gave the
highest shoot formation frequency (86.0% ). As BA concentrations increased, the ability of shoot formation de-
creased. Epicotyls oriented with their apical ends protruding from the medium produced more shoots than when
they were placed with their basal end upright or were placed horizontally. Explants used for transformation were
the epicotyls from Pancirus trifoliata Raf. The selection pressure for kanamycin was 50mg/L. Cefiaxime used as
antibiotics was better than carbenicillin. After 1.5 months 14.2% resistant shoots were emerged from the ex-
plants. Histochemical GUS assay showed that 70.0% of the resistant plants were GUS-positive.
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BARS, AMHSAEFSTREEH TR E M T EOR A, A, BERitE~g
MR EEREZ —, BRRAENAE, B —BENRARR2ETRLE DA%
Bo BEKMUEARRITFERNEN —FHFHEYEMER, WALEHR. TR RFAME
FEEMT IS T (Pena et al, 1995; g, 1993; RIS, 1992; Moore et al, 1992;
RIS, 1990), X FARFEMBRERL, BRBRLRE, ACURE FRG. 228 4k
B, DR T B IR A MR, HOP BT —ERBRIEN SHRIMNEREEE AN,

1 #H5F*

HOME: BEMFEREHTERTEY, YEKE—S A/, RREEHEZ
B, MR 1 em KB/ME, ATBEKEF,

BRRESR . UUMT AERERE, RERRERMINARKEL BA. NAA, &K %H
16 h, $EFBEH 26+ 1C,

MBS B RATBE Bt N EHAL01, &7 FOR 84k pGA4S2GG, FR LA T
GUS. NPTII #H.,

RITEIER: RITHURERESH S0 mg/L RIRBEN YEP SB35 |, 28°C B i
I, FRRUEER, IRAREET YEP MK FR L, 28CHY 20~25 h, HFE XK
ERH, 0D=0.8~1, HEFYEIT AHFREYE,

SMEREREAL . HREARSE DR E) B IR A B A 5 B BB P 20 min, BEJS B BT B B 4K
LRIRBEREER, KIMEBEM TAS RIEZE (Kanamycin, Km) BLHEZ (Cefo-
taxime, Cx) ) MT 35582 R30S 3d /5, HHEE Km 50 mg/L Al Cx 300 mg/L B B 432
HE, BRAER-KERE, BRWHTN=4,

ALFEGN CUS EHE: HIERE, BEMIMEB/N RN GUS 3 ) BEAT 3 14 7F
e, T5TABXKGMPIEREN ). ZBRRBRIEFT GUS EREE B ENEHQM
GUS A8k vk 2 WABZRIE (1994),

2 HRSHR

2.1 BA REXIIMEKT B FHIR I

BWidEke, KB MTEAREFREMN BA AM TRELZFIMIEREERRE, T F
fRgh, ZEBCOAME, WEARFE BA REHTRE,

SMERER—BLL, BHRNALTFHRELR, 2 AEHETRE, AE 174, BA Y
1 mg/LiEf, ERRBHHZFAX86.0%, ME% BA BT, MR T, EMM BA K
PR, MEFRYE TR, 0 BA XM B R E M54 B R BN E SR, =
Bedigeel, NI BA B MT 35 5R% (W) A3 N 45.5%, BKEM BA (1 mg/L) &
—EREER, HFERN 65.2%, B BAWE RSB, RABBMMWEER, HERE
T B, REEHTEEREER RS, TR R8T A8
RE% (1985) B UABEER AT, BRI, STERBAN, A8
FOMAGERER A EF, HEATBEMRRE, P REEHEM®T —MENaR, R
WHBERHUMRYL T —FEE, BRNWASEFEREEKLER,
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%1 FFEBAREXN EMEERHAFHOENR
Table 1  Effect of BA concentration on shoot formation cultured by epicotyls and stem segments

w LHEE#  Epicotyl 2B Stem segments
C(mg/":*; SMERE (3) WEFE (%) SMEAE (B) HIEFE (%)
No. of segments Frequency No. of segments Frequency
0 51 23.5 55 45.5
1 50 86.0 46 65.2
2 52 71.2 50 40.0
3 48 66.7 50 20.0

4 49 49.0 43 10.4

2.2 SMEBERFEPREFIANERFHORE

DURGE ERER AR, RA3MEMTR. BAEXTHEABA; BS¥ELRITE
EREA; SMEBKTEHE, HER MT + BAl mg/Lo SR KRY, HERURES¥ TR TH
B, A% M THIMEKERR LD AR, HEEKPRE, X 20.2%, BEEHFH
HMEK, B2 LR TRSKTERERIMER, HEREGRAOTE, LLUTERAN
B, BE15AAE, Wik eS%hl b, HBXEAMIKEFER, SN, HFRESE
KREMERA R, WA EKUAEKZBB A ESR, RIS FEER,

%2 SMEKERFEFHEAAMERAFHRE
Table 2 Effect of explant posture orientation in medium on shoot formation frequency

SME AR TR BRb 30 d R Bfh 45 d hFH
Posture orientation of explants Ar30d (%) At45d (%)
J 7% T ¥ T 1 Apical end of the segment protruding 84.5 88.0
A2 L% F # Basal end of the segment protruding 20.2 65.3
7K (& Horizontal 54.5 75.6

2.3 ZREFSER

MESME AR R, KEBAENE, MMEKRENT, RASHEFERENER
R L REEE 1 ANAEATMIERR, RETEHK, RESERRY, DMIEE
B S SEMAT NAA 0.5 ~ 1 mg/L, BORBH, RUERER, HRIEEREMAERER; £4
S NAA 9 MT 35355 b, TREEES AR, HARRK,; T NAARBEHEAR, REOERY
FREE, FPABRE, AmmmE EHWERERK,
2.4 RIBEERAPBE

RAEMRIEARES, ERBEEAARSH—FMEREERN, ARBRBUFEE
N BRA, DEEREENFE, LR EIRE AR, W T A R B R
BEMEEWEN, MEEEFEPRRETRIFM. PR, B (LBSET R
FTEREBEAN). 1 MABHHER, WE3, X Km X BH, HFRER. KnbHP,
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FRES, Km 25 mg/L, (XMBISMEKEFRR, % KmBEINZE 50 mg/L LI FoT, Fisshatk
BIHFER, SMAREREA, B, FHRIMEAKL Km 50 mg/L 1€ %% FH & KT, 4
TR BEHES, Km S0 mg/L B, 5% 50% b EEIH 5%, BEE Km WEFE, @E8HM,
Km F+ 2 125 mg/L B, B EHEF, VLB MAMERK, % Km BHLHRIN, XATEERE N
B, SMEMRR —SEMIE SRR, WA, AMEE SRR EM, R EFN Ko 5t
RIBHWEER. B TEOELRE, SMEREERIRBERFR, URSER
WM, FRESMEIGES RPN FREE, MESRNELZE, BERORE,
B X AR LK KR,
R3 RERE B R ER BN

Table 3  Effect of kanamycin concentration on shoot formation
SMEHR B R  EEERRE (L) BEE (%)
Posture orientation of explants Km concentration Frequency of shoot formation

K¥FHE 0 61.2
Horizontal 25 4.2

50 0

7 0
BEETHTH 0 86.4
Apical end of the segment protruding 50 54.3

100 40.6

125 15.4

2.5 RYERENLABRAFHEALRKM

ERRITERAEY AR, ¥ARYESEEALABSENHRTEN T REAK, B
®ARF (1994) ERRBRITEN HERMENELS, RAFHER THHRIFENEK
Sh, BRWHEWERKRE, ANBESHTIEG O HBBLIET, MEENME; TR
%%giﬁﬁﬁﬁ%,Mﬁimo&mmﬁ%%%ﬁﬂ,Wﬁﬁ%?&ﬁﬁﬁﬂn%m
B, XSMEREF LA BEE, MERRF, 300 me/L M LB RIS RITEL
K, MARKERENRFEERRERRFAKRY, RFENOBEL, B, DTFEEL
K, MERYRALBREER, WEH 300 mg/L,
2.6 MBRABHBRMAMESEE

PR LEMYIB S RATEIIESR 3 dJE, HERIN 300 mg/L LHEEF 50 mg/L £
BROEFERETHTESR, LBF, WEIBRES, 1 M2 A5 ATBBRM Y
FlE. Rad, MRRGBPHIMEL (W) RIMUIHZE, BBIS, 14.2%M SME
S, UERBRISMANEHER, 5, SHMAFRR —RIERL, HERE
RPEI, WABEFEA., 1, BFERE2emEH, MMEIK L THESER, 448
BEIR3E R MT + NAA 1mg/L,
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4 BERFEERESEEEEFMA
Table 4 Induction of shoot from explants infected by Agrobacterium tumefaciens

SMEE (B Ptk S SMEI (3 BB (%)

No. of explants No. of explants with green shoots Frequency of shoot regeneration
%} B Control 148 0 0
AL 3 Treated 528 75 14.2

2.7 GUS BEEIREKN

$EHE S 3d ST GUS S EBRRT Rk SRR T, BURASMEEEST CUS B, R
80.0% By SMa R, ZEYI OALIE P AT ME] GUS ik, B 6, WAHSKAEKX BRI
6] 95 €8 )52 Lo

CUSEHBERENEHANT 5 MAB#T. BLBEBHIEERENER,
10.0%HEEEEEE RN, BEARNERES, SEERPEMER, XRENFET
CUSBfs, KEBEMERN, PEABEE, HHALHEYEAREN CUS £HEREA,
A oA AR T R R R A ALK
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