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B OE. xS RREEAE RS IR EACEFNRERR. REW . (DEENMEFE
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Adventitious buds formation from immature or
near mature embryo cultures of Ginkgo biloba

CHEN Ying, XU Cai-Ping, SHENG Li-Li, LI Shu-Xian, CAO Fu-Liang*

( College of Forest Resource and Environment , Nanjing Forestry University, Nanjing 210037, China )

Abstract: The formation of adventitious buds of Ginkgo were studied by using near mature and immature embryos cul-
tures. The results were as followed: (1) Ginkgo embryo had characteristic of physiological after-ripening. The rate of
small cotyledon embryos(1.0—3.0 mm) was 26. 1%, the rate of large cotyledon embryos(3. 0—5. 0 mm) was 42. 2%
and the total rate of the seed with embryo was 71. 1% in October; (2) The cotyledons from large cotyledon embryos be-
came swollen and few callus was produced after cultured on different induction mediums,but the small cotyledon embryos
of all could induced callus and the green spots were initiated on the surface of callus after subculuring two times; (3)The
adventitious buds formed from cotyledon of large cotyledon embryos after subcultured on modified MS medium with 0. 2
mg « L1 IAA and 0. 75 mg » L'! KT. The highest emergence of adventitious buds was 20. 0% ; (4) The highest frequen-
¢y of embryo bud germination of near mature embryos (42. 5% )and the highest number of bundle buds per explant(3. 0)
were obtained on modified MS medium with 0. 01 mg * L’l NAA and 1.0 mg « L1 6-BA,

Key words: Ginkgo biloba ; immature embryo; near mature embryo; adventitious buds
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31 &

MREZEABREERR (BE%,2010), Bl
2F CRLTE TOUZF A2 ) i B3 T DURA s A MR A
RtEER HNAFEEHRB LR, itk —5
REBEAEFNREFEMBABREEE, £
R KRR ARG AR FERRRE
ZFE S AHEST T B 5T, LA O 2 T R BB R B 3
Bk A R R R BRI R,

R

1.1 FhEESE IR R & 3%

FRAZ SR YR T 7035 2R N AR SR (S b - Kb 38D ,
9 HTAKRKERAL CokERHEE 2 BAL.
BERFRA KRR, IR BN A TR R
JER BB B2 R, 76 08 8 5 23 8 oF R IR B W K =
KK, MEELEEIRPHARF LM, 2% Choi
% (2003) FIER 4% (2005) ¥ A K JR B K B AT R4 25
BT HR 5 F2kR, — KM K/PF 1 mm AT EXK
RO, FH-FIRRZE IR HBL, Bk VR BRIR . 88 — K4
1.0~3.0 mm Z |8 , ZE A8 B 38 T Al MR 2l 7
RIFF 6 0 KL FR AN FH IR (B L - AL s 5B — KGR
£ 3.0~5.0 mm, X—KREFHOLE R, HFH
FEBRBIHI BT B K BRI KR FH R (CEBT A
SRS, BRI :A2). X 3 #BE I E BT 10
A0 ESZH(ERBROEHRNERBE. 11 AL
) ~12 AR AHERTE 5.0 mm £ 47, F - FIE 3
HETE B, N T REME R BB Z 6, FR N R
BBR(FHAERH.BF 3 A BRI A, K
42 AR SE & RBER R 5t & RBRE CB IR K 7T
PLAE 10 mm PA B, RE &R 2ZE A 2R, 5K
#Bat 5.0 mm A B (BREISE,2006) . ABFFRBF K
ER 10 A EAA1 11 A FAIMEE.

1.2 #HEER A I8 SR

BB FMAZA 5% 84 HHEWBE M 10 min J5,
FlEGFREAPRERKKH TOUNZBEEY 2 min
F10.1% K HeCl, #¥#1 8~10 min, LHE/KFEM 5
WK I T0 B B B 4K R 25 b1 R R T A K My TE B A
T MRS R B AR, B R FE BT 3 I 5 |
1.3 BiiEsE

Wi R B F 7 MS. MR MS (NH,NO; Ji2k) .
 DCR 3 Fh#kA 8% 35 2 , (7 6 B o0 A [ & BE 9 6-BA.,
KT.TDZ.2,4-D.CHOKfEBE ) #1735 57%. 8K
4 AER 5 AMER, B AAEE 4~10 M.

L4 EFEEWN KEREFELEG

EUEEFREPSB MR 30 g - L' . 3iE
7.0g+ L', pH & 5.8 Z4;121 CEEXKE 20 min,
H25 d4R 1K, BRETEEHNCSE2) C, 8B H
30~40 ymol » m? « s', 8K 14 h Y8 10 h B8,
1.5 & o

B 4R R B SPSS12. 0 #1724 #, Dun-
can Kl H¥LTE 0.05 KEKMEREEW, A A
SYEES T A T R EZBEEL.

2 BREAH

2.1 FhiztH BE %

W R BUARA R P R IR (10 A LAY B ER N P
R & B, FE 360 AN Fh A% o A BE 1 Rl X SR 256
A, BRI ECN 104 4, BRFHRBEBRZEER
B 42 2%, BN FHBERERE R
26. 1%, LA BRAE R B R 2. 8%, KRR AL HE 1 1
RN 71.1%, THEFEN 28.8%.,
22 FEEFHAMARBERGARESHRM

BARKAMYHEEMERFNERERE L
¥ 20 d BT A, RIBER M@ GALUE KRG H B
Z5%,/MNF 1.0 mm WERKEZ B, R RE. /D
FR(L 0~3. 0 mm) i F4r b B2 AR, B 45 55
JE R 5 Bk AR AL B BOT P2 A A A L B B Rk
100%, BN AGHREHAERR, RPWKE
HHEANF A (ERL:BI-B), HRAEMELE
3. 0% b MEE R F A EEKRTERF A
BB A R .

BARKFHIR(3. 0~5.0 mm) B T4 bR B &
B> BEA B2 Ak B (8] 4558, — M 7E A 45 41 A T B AT R
HERE MFERER.FHKIT  2RGE . BT
AHAEARHAE. NAGARBEFERE, HKEN
6-BA(2.5mg« LD KT EGESFRAGHLR, a1
EEAEPRTFHRENBHARERERERTE
100%, B ER 2,4-D WG &k, A&t
HAFIEL GEREFREF X, BUR MS %
BDCREREELRY GEH G SEFERIFEFER
H 60%(F 2,P<0.05),{H DCR #FHEB N B MS
BAEEFEAMTFHMELK,500 mg « L'CHOK#
BEMNERGHALANESRREAHE .
23FXFAEFAXMKFHEREFESHRIE

ERRKRFHRBESFHWAGHASNR 2 KRG, &
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H Y 31 %

1~2 SEFE ERAGARS HABEIL, ELH B
ST, W RE 6-BA MR ST E WM E 3~6 S35 5%
ZEEWARE. BERLE RGN TEEMNSINRE
MS+0.2 mg « L'TAA+0.75 mg « L'KT 5% B
MS+0.2 mg « L?6-BA+3.0 mg »« L'2,4-D+500
mg « L' CH 854 b, RREH T LA HFR ™
L RAEBRR G 200 540 (G 3) BN & 2 gk
BRERAEgSEAK.
2.4 AEETBH . AEEFEX LN BEREFF
FHI M

R ERBAME QL A LaEMN, BKES
mm 4D FERLER R MS il DCR #5382 FMHnA
[k NAA Fil 6-BA $53%,10 d J5 BB K HIF

B RAL (BB T :B3) , 8k 8E3%5 3% 20 d J5 2k ik 3~4
em® , 1 [a] 5% 55 FUAS 6] 5o R (6] G 2E RAFE B F M
FER(P<0.05), R B MS+0.01 mg » L'NAA

F*1 RBMEMNSERHEE
Table 1 Embryo classification and percentage

of seeds with embryo in total seeds

BEX mwxn ) HAE B
Tapes of Number (%) Total
Total
embryo of Percen- embryo
embryos
embryos  tage rate
360 KFMHIE. 0~5.0 mm) 152 42.2 71.1
INFIRE(L.0~3.0 mm) 94 26.1
BRI AR (<C1. 0 mm) 10 2.8
I 104 28.8

R2 TEEFENRELHE (BN RGALFSHHM GER 20 d,HTHEE mg - LD

Table 2 Effect of different regulators on callus induction of Ginkgo immature embryos

py T AT g P e AT
e R RN ' R pitemE UL
No. Medium Total arge Small Callus of large Callus of small Degree of #Eex
cotyledon cotyledon cotyledon Rate of
embryos cotyledon embryos callus
embryos embryos embryos callus( %)
1 BB MS +6-BA2. 5 41 25 16 TFE R, FHER, B AR ARG * * * « 100a
+CH500 R EEa % REBRL 1k, 8 0,1
2 M B MS-+6-BA2.5 41 25 16 FHEAEZHR. BLREF 28tk % % % 73c¢
+CH500+NAAO. 2 Atk , 805 8 1k
3 BB MS+KT2.5 41 25 16 FH.BFEREXEE, BER 2abtitk x * 65de
BKr. RAGATEHE
4 MR MSH+ 6-BA0. 2 41 25 16 Tk, BERE AR SR * % % 85b
+2,4-D2. 0-+CH 500 HE AL [l 4%
5 ##E MS+ 6-BAO. 2 41 25 16 TG BRERE R ERE HEBEHES » * x x 100a
+2,4-D3, 04+-CH 500 HWaGLEE mtk
6 DCR-+6-BAL. 5+ 41 25 16 MEBER, THESE., F HBEH2 x % 60e
CH500 ok N ik

b

ZERRAE 0.05 KF EERARE, TR, AT 1.0 mm W FFET RITHEN.
R3 KTHREKERELAEFHLE AFHKE mg- LD

Table 3 The occurrence of adventitious buds after embryo subculture

* x o FRSMERSIRAML; * « « BARSMER 3/4 Atk » » RonsMER /2 AL RSIMNERTERRIEERFTER

JE 85 5% 5 g R HBARHER AEFEREEFROD
First culture medium Subculture medium No. of inoculation Total of adventitious buds Rate of adventitious buds
R MS+KT2.5 B MS+ 0. 2IAA + 25 5 20. 0a

0.75 KT
MR MS+ 6-BA0.2-+2,4- 25 3 12. 0c
D2.0+CH500
DCR-+6-BA1. 5+ CH500 25 4 16.0b
B HE MS+6-BA0.2+2,4- PR MSH 6-BA0. 2+ 25 12.0c

D3. 0+ CH500

3.0 2,4-D+500CH

+1.0mg » L'6-BA I % E , MBMRE 42. 5%,
L 40.0%(F O, REHFREERR MS 5
Fr3E BRI T DCR, B B 2 K A 4 38 5 77 i e
Mk FEAEZ W E LA, i TDZ J5 £85I 8 25
IR 40. 0%, FEAR . W AR M AR B 10. 0%, UE

B 7 b A ) 5w AR A R A 2R R e B IR I T
AR ST 35, MR 2R AR SRR JRIE SR A B ESR 30 d )
BB ZFBREENE R, X SRR ZF 2 B BUAR [H) A & R
A A B BT B 2 B R R R 2B
9MNCERRL :C. A HBIFLZ I, X A
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AR KEZEFAKR, BF ERZ 0 (ER L :C),
HRHAKEZRHAR, A ERZ2ERT :C3).,
X g AR SERE S 20 d J5 , I A 6] 2 7 38 O AT BRI

B THZEMMZEZ 5, AL 3 MEMR I -
D1-D4) , He R AR LE 30. 0% LA b, H 4 # R 3
FHEIER, FAW K AR R

%4 RELEEXHERMEBESEKOBI GIHAEE mg+ LD

Table 4 Effect of different mediums on growth of near mature embryo buds

M Bt Embryo from Pizhou City

3k Bk Embryo from Yancheng City

R BRECD  EFRCD BEEOD  BMECH  HERCD  HERCH
No. of No. of Rate of No. No. of Rate of

inoculation germination germination of inoculation germination germination
¥ B MS+NAAO. 1+6-BA0.5 40 15 37.5bc 40 12 30. 0c
%M B MS+NAAO. 01+6-BA1.0 40 17 42.5a 40 14 35.0b
MS+NAAO. 1+6-BA0. 5 40 6 15.0d 40 8 20. 0d
DCR+1IBAO. 1+TDZ0. 1 40 4 10. Oe 40 16 40, Oa
DCR+NAAO0.1+6-BA0. 5 40 14 35.0¢ 40 12 30. 0c
DCR+NAAO. 01+6-BAl1. 0 40 16 40. 0ab 40 13 32.5bc

3 ##Eik

10 A LA, AR R, RFHIER R F5S
SRR 42. 1%, /NFHRECR 26. 1%, F F 1
HARRN 71, 1% MG, KB KT MR AR 25
A, Frtf KR, ARG BE /N, m/hFHiE
TRFERE , BN ak, EFHFHAEF
FOREEAE . 0N L KFHE4REHRR
MS+0.2 mg « L'TAA+0.75 mg « L'KT #¥%3%#&
O HETFHEERLEARAEFN =L, BRI EE
20. 0% iE MBAMEFEM B MS+0. 01 mg « L'NAA
+1.0mg+ L"6-BA i B b, R HF HFRE X
42.5% , R B WM ZFHGE 3 A, S FFE 30. 0% LA I

WA EAEEERIAR (WE S ,2009;
WIEEL,2002; 8 F R4, 2001) , B4 F 3 5 2R F R
FRE W R /S A ) R BT I R 43, Choi 4§
(2003) 13 48 I 19 < B R Rl RE 4R A R BB R R 40 S BR
R mm) . LERKRQ.0~1.5 mm) . A FFE
(1.5~2.5 mm) \ FHIE (2. 5 mm) [FpR . 5
K AR (2005 K R BRI 7+ >3, 0 mm f1<T3. 0
mm FJFH, RIESHENRERERZHA, N
9 A REBNIRAEN 2 A 4 242 Fh IR K B3 H)
BB 5E 2 A R T BB, AR IR K T e
FR R 71N e S WA J At i B TR < 4 1T 0 1 1) 0 38 ) 43
R EBRIE /DNF IR R F R G BRBE RERR 5
M EANEERAET RBE LB

WEWREREMEERERERSIETEENY
FERIET,1998), Laurain % (1993a, b) i@ 13 M

B F 4 R BBV B R RN % = T R IR R A
K AR (2005) R BUR BBAE BT FE4h 55 7 A R
{& , Choi 4 (2003) & B AR BB B9 F i AT LU= 428
R EXEFEFBERUERT . RIVERBAMR
BAEHARMFHTERGH LR T AEFN &,
BAE T ATR SR R R SRR B b BE ) B
S8, BB RE 32 2515 FIBURE I ] B R R OR, S RS B
A5 EF R FIA E B E, ZH RS
FFEFURNAEF SRR E R E TR B
HARTRME X RG] THREX—H B M RE
AHE A BIE R RABT I

FAGERBAE (1 A EAD K, R B2
P N 2 AR I AR, TE IR SR L T L2 B 3
MBI, i FRENFERRETE, FHRMBK,
WIJT 86 B B 2F AR RBR S  UHIFZ R EZF W
RN ARG LT R EFAZFARELR
A BEAE I AR R KRB 8 A, B AR
NI E B, XS B A BB R B R 3 N IEH A
F HREBR e gdRMEK. X—BIRERE
SRR E B MR T AR RELR T RARES.
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