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B B AT EEQOHES. AAF | RFHTHS, FBTRRIT R ARITRK
FT ARG THEMM, XA VUG T RAARG EAE A AP IR T T b, RS
R, ERGUERGFEFEREREATRE. sth. F. ZENEFESHLD]817%. 79.8
% .84.2% A2 HABMIL T, RA F B AR5 LLLR 7T vA £ Bs+BA 0.5 mg/L+ 2,4-D 0.5 mg/L
W3R Egk kR, EEM R 2w F) LR RGN Bs+BA 0.1 mg/L+ NAA
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FEEIMAR BRI EY HEEAFORE IR R 25 44 10 T e ol 2 — M
SO JE A AT B SR AR A 0T N AR Rz, . BIE L R R
Tyt Aot T SRS I A AL RE VL 5 AN A S S O E AR o B B
P (0 A R A R —— S ), o T A (RS 5 R LA T T R R AL 4 0 2 41
XA (RVRE S 4 S5 T 8 2 (R S0 AT 2 B P /e R U AR A I Rt 4y Tt B
AR R RN ST B 13 250 30 R0 A HIE R O 1 N 40 B 7K A 43 7K P BRI 1T
T RN AL W A D BGOSR, T L SR AN AL B 250554 4%, LUK 1 40 i
B IR TR T LA 77 T AOBFIE 5 R FA TR R 1) R 0 M bk, AR
AT, MRS, LRI, DA SR s R R . RS, BT
BEAAE, S RAR, AELLE R AT R B TR R A R R A 2 R A, F A P A
DA FENEALREG T 07 I GE . AR S LG R B AL S AR IR 7 O &
AR RET A, k2 AT B M (R A DY, O LR TEAT T AR, Nt b
T ENE B AR TEAE RGP EARRFT R EERE, M A Fh i e R AL FE AL S LR 22 A H R4
RIH¥,

1 e 5T

PR AT 25 BECR: WL AS 1 B8 T RO o K U I R P A o 25 BE AR P R Y fi
HICH FE MR, 2 iKE 2he 5, fEH TAES B 75% ARFRIE K 1 min, JG
KL 3 YK, 0.1% HgCly KB 8 min, JEEI/KMUE 4 WK, HFRIIVIK Llem 2247 1/,
PR TR SR FRFE T . BHIE 5 A . BGVE SAGRAR IO FEA R FE LN SHE, (g o ik i S
AR AR FEHE 4 1/2 SH, SV nEslg 0.05%, #i%i8i 2%, pH {0 5.8, FFe%EAE 121°C
R KR 18 g3l BRI 2241°C, JHE 16 hid, YGRS 2000 Ix, J& i AREER TR
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1.1 A RIAME RIS A R 35 SRR

DU R 25 TR NAMER, 0 9ekh FREARR 3L Bs [, %500 6-BA. KT. NAA,
2,4-D. IBA RFIWREEH A WREETEF Y 0.1mg/L—2.0mg/L, HHTAAL0ES, M4
KA o

1.2 ARBFHIZBT AR FE SR KRN

IMRBCHEAEAR 15, 25, 39, 45, 65, ZUFHE. PitErg. 40HE 7 5. 44k
8 7\ KAE. HEPRIIZNIMZEE, Al TR —R Rtk b, ML @A IUERKG I

13 BEFHIBSERR
K AR A B, S B 0.5—1.0cm 22 B, AT Bs W SRR BT SR,
P Ja AT BB TR R B K

1.4 BB MNAEFREE AR TS
EBE R KOOSR RN B, IR LT

2 ZREHH

2.1 ZBAGALANFB ISR

VI 0.5—1.0cm 1122 BAERN BRI R IR BEAL A R I bt TR IR . @808
SR T O K, BB 17 K, SR 20 KaitaTAE, WA I if S 45
W RGeS R TER 2 tPAIINERIE b, A—VL BRH BN R 414
B RRORARIM, RA7ER R Z B SR 60%, M7E O P 15FRAE B 41
FEART S HIREE . RIGE R EIR, KT 5 IBA WA B AL AE 22 B i 2055 5 b 2k
B (W3 1), HPRE 1/2Bs+KT0.1 mg/L +IBA0.8mg/L fH: F5 0 - fnk e, ik 84.2%,
I HiX e A 205 S A dd, AR ORaE .

* 1 KT Al IBA X B @A T Em
Table 1 Effect of KT and IBA on the callus induction of shoots

KT IBA AL HEpRE FHPE(%) HH IS ) (d) BEKE
mg/L mg/L number of explants  number of calli induction rate  time to form calli  amount of calli

0.1 0.1 120 77 64.2 11 ++++
0.1 0.2 120 80 66.7 11 ++++
0.1 0.4 120 82 68.3 11 ++++
0.1 0.6 120 98 81.7 9 ettt
0.1 0.8 120 101 84.2 9 +++++
0.1 1.0 120 99 82.5 9 +++++
0.5 0.1 120 67 55.8 12 +++

0.5 0.2 120 70 58.3 12 +++

0.5 0.4 120 70 58.3 12 +++

0.5 0.6 120 78 65.0 11 ++++
0.5 0.8 120 83 69.2 11 ++++
0.5 1.0 120 76 63.3 11 ++++

e PLEFREAR;FER (Basal media) :1/2SH




[I] @ ﬂ Kil: x E E http://www.paper.edu.cn

& 1Al LLAEH, 76 KT RN 0.1—0.5mg/L, IBA ik N 0.5—1.0 mg/L I
RGN T 3R R U

EBIRAALRS 2, K MEARTRIE R 297, TROMEREHAL, tf
IS AME AR T3 i D) AR T A AR, B S RS 2B ik, B 2 BOR ) A R
B, (B D, U N A,

2.2 AREMHZBEHSAHGALS LR

SEEG A IRIAUR L5, 295 355, 445, 65 SHE. PIPEME. 40HE 7 5. 414K 8
G OKMES HERE T BN R AA AR B, FEFP T 1/2Bs+KTO0.1 mg/L +1BA0.8mg/L, 40 K
JE Gt SEg 45 R WK 2,

R 2 AN RO ZE BB T LGN S BOR R

Table 2 Effect of different variety on the callus induction of shoots

AL HH I TH] (d)
Ryt number of AL HEIFHE(%)  timeto form K E
variety explants number of calli _induction rate calli amount of calli

irk 15 120 82 68.3 13 +++
fLrk 2 %5 120 90 75.0 11 ++++
fLbk 3 %5 120 94 78.3 11 ++++
Hekk 4 = 120 97 80.8 10 et
kK 6 5 120 91 75.8 11 FHH+
% FHE 120 88 73.3 12 ++++
P 120 85 70.8 12 +++++
4NHE 7 5 120 80 66.7 13 +++
JHE 8 120 83 69.2 13 et
KA 120 80 66.7 13 4+
TR 120 107 89.2 9 +++++

H# 2 T U, fibk 4 5 HEm A 2s S5 m T h Rl bk @ 4238 368 )
%M'fﬁlﬁ]o
LB IR B 4434 Bs+BA 0.5 mg/L+ 2, 4-D 0.5 mg/L ({85 753E_E2E U 31 TR 4R
2, BN SRR, SV E KR, SETE RS S FAN [A,  DLS X e
PP PR, 1 e, AEA AR K 2—3 £iF, SRR, @A S A, B
BRI TF. BHJG#: N Bs+BA 0.1 mg/L+ NAA 2.0 mg/L 5374k |, ¥59% 20 RIGH M2, A
L (LK 2) KA.

2.3 BFRER RIEER

W AR AR O S I, R TR AR 0.5—1.0cm 28 B, R0 T By 5070k EEATRESR,
IR G TR TTA R B A K (LK 3), £ 40 KRG, ZiF&abriidE S, 4Rk 3.
WA KT FTNAA I FEE TSRO B, b KT s Eﬁi*bﬂ%‘%ﬁ%ﬁ NAA ik
BB RS S 2T, HrP7E Bs+KT 0.1mg/L+NAA 2.0 mg/L I, 55 S8UR BT, 155 %0]
ik 144%, HBCFAEKEER . AR o NGk BT FRIE 40 KRG, MAFA K Sem A2
AR (B4, RIGH N ARG TS A
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3 KT F1 NAA X 25 BCZF 5 3 ORI 5
Table 3 Effect of KT and NAA on the axillary bud induction of shoots

KT NAA AN ZE BN HZEAN 2K TR
mg/L mg/L number of shoot number of buds Induction rate of buds
0.1 0.1 100 82 82

0.1 0.5 100 93 93

0.1 1.0 100 110 110

0.1 15 100 119 119

0.1 2.0 100 144 144

0.5 0.1 100 56 56

0.5 0.5 100 69 93

0.5 1.0 100 75 75

0.5 15 100 83 83

0.5 2.0 100 97 97

1.0 0.1 100 35 35

1.0 0.5 100 47 47

1.0 1.0 100 80 80

1.0 15 100 82 82

1.0 2.0 100 94 94

2.4 BZFERMNEZFRERES

ARSI T R T IR A A S 458, (EAI Ay TEM B TR AL 2E T, BRLE
B (B 5), Seit B R B, b TEHLER T 1/4 Bs B SR 3ERMTR N 1BA
AR FBHEICAR G AERR, 35 Je SR 20U I o 2 & A T 33BN
31T

B AR S 2R % . S o bk 15 2 5, 35, 45,
6 5. GFNE. WIENE. QUME 7 5. 40HE 8 . KAE. bR T FARIRL SRS B R 3,
RO 4 5 3L RUTLLUS I 75 5 B 5 2 T SO Bl 3635 B 27 552 e P 7 08 H O 41 B
HRRADURIR . Pt o, HOA K25 B 1 T AR S e ST XS HIERE . HERE S I2E
B MIReE BB [ T, MRk ALS0 SR THERR, MERK IR 7 52 i T
Fio EIZERTRE RO TR0 SR AL F RS 75 5 1 RO 4140, MERRSH % S Hh IR . Xl fig 5
iR R MR A 1 7 PR S8 22 2K R 3K T AR IR 56 s S ) 30 SR 24 4 2
AR PR RO O TR s S I A 25 B R S A KRR R, AP R AR T o
SRR 24 2 25 Bt A s I T B, P 14— 15 REIATOREE],  FLA: Ko
B, PSR, IXTT RS FAEA S A KA 2, DRI, I S AR R TR
TESERABNINI, eI S P, AT A

WA SR D e BBV K R, SN RS2 My R T 2, 2Ky AR
ST R IR, MR A SO AIMTET o 3 U M A5 4 U K 08 1 5 P
z.

AR (15 SOV HIE ) A B0, R AT AR AR, S Gl R AR ) DA 58
AR, i HLE B AR R UK R 5], D, IR . A2 AR 2 AR
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R DRANI A T

A R T M S PR AR T2 i A R TR R S A S AR IR A 2 70 B el 52
SN R SRR Ja R 2E A — Sk DRI, DURSCE A A S5 BN SMEL R BEAT DR B0, X
TN ATT A K EAE A RO i 2 X FE K

ARSI P EMZEBOL AL S, @A gE S AAZE, T ALk ]
NI IN S AR E IF HLRENS (AR S A K (T iR I e BRI, 30 H AT A A T A
FIAMATRINE

VEARARR R, FFHERI AL IR 05 T TR D o ARSEIR ) H bt SEEL A A (41
B DR B BAL AR RIS, D20 T R HE AR 38 A% 50 R AT BE R SUT R R4 A 2%
it AN, XPAFSMEARAF A F BT KERRRVIIE, el AEZE . Il
2 RAIR RS SE BN . BT IR ANAREE BN B AR AR AII T | T A

SR R INRAT T e BERIRR, M BEEA SRR AR DI 10 4 H, Jis Ui 41280
R IR AR I T d i A il Bt P BeE R IR 51, A B R R e
A, IS 2D S ) H K, Dt 20 T ek DR AR i R o R R F U B AR
B o T HIE ) DR SRR ) AR XTI 77 (R A HEDIE AR AR, vl LA R Y L 2R B A N 2 B 1 7 e
B R ORAE LA LA PEAI AL, SORTAEBAE N (R A RS A R, IR M) b A R
PR SR T R IR ORI R A I Sl R B AR ORI TR A N ML X T2 7= X
(1t i 5 S SEHT AT DPR TR P B BLAT BRI SRS 5t k] L, A 22 B
BEAT A AR S AT F R R SO T RISt
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Tissue culture and rapid-propagation in Torreya grandis
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Horticultural Plant Growth, Development & Biotechnology, Hangzhou 310029;
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Abstract
This paper studied tissue culture and rapid-propagation of Torreya grandis. Through callus induction,

multiple shoots and axillary bud induction and subsequent subculture, plantlets were obtained at
last.Various explants have different callus induction rate. From leaf, bud and shoot 81.7%, 79.8%, 84.2
% callus was inducted. Callus from leaf and bud was not stable and couldn’ t proliferate on subsequent
subculture due to browing which leaded to its death. The callus from shoot was sub-cultured on Bs
medium supplemented with 0.1-0.5mg/L 6-BA and 0.1-0.5mg/L 2,4-D.After several subculture of the
callus from shoot, it was changed in- to Bs medium supplemented with 0.1 mg/L 6-BA and 2.0 mg/L
NAA for 20 days, then multiple shoots turned up and can keep on growing on appropriate medium.

The axillary bud can be inducted on Bs medium supplemented with KT 0.1mg/L and NAA
2.0mg/L. The highest frequencies was 14.4%, and the axillary bud grew well.Plantlets were obtained
from multiple shoots and axillary buds. This research will establish a base for the genetic
transformation and improvement of Torreya grandis in the future.

Keywords: Torreya grandis; callus; nodes with axillary bud; tissue culture



