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- AN ANALYSIS OF SHOOT MULTIPLICATION AND
REJUVENATION OF CHINESE-FIR IN VITRO

Que Guoning
(The Research Institute of Subtropical Forestry CAF)

Abstract Segments of stem cutting from 1-5-and 10-year-old Chinese fir (Cunninghamia lanceo-
lata )were cultured in vitro on GN(NH; : NO; =1 : 2. 86)medium containing BAP (0. 75mg/1)
and IBA (0. 25mg/1). After four successive subculture lasted for one year,the results show that
there is a great difference in yields of shoots and nursery stocks due to different ages of maternal
plants of the explants. For example ,an explant which was one year old obtained 170.3~445. 7
shoots on average,including 78~194. 9 efficient shoots. Among these shoots there were 11. 1
25. 1 shoots of 1 degree (advanced,able to be on subculture);36. 1~87. 9 shoots of 2 degree
(moderate ,able to be rooted)and 29. 5~78. 6 shoots of 3 degree (to be needed to subculture). And
it is estimated that the yield of nursery stocks can reach 34. 7 on avergae. With the increase of
ages of maternal plants of the explants,the above data decreased. However ,the yield of shoots per
explant,5-and 10-year-old ,was 4.1~234. 3 because: of an effect of rejuvenation in vitro as well as
a great difference in shoot multiplication. Thus,there is a possibility in'selectiﬁg rejuvenated cul-
tures. Besides , this paper put forward a preliminary analysis on the effect of production of shoot
multiplication.

Keywords Cunninghamia lanceolata In vitro Multiplication Rejuvenation
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T2 FH AL P A D R AR A SR M R o AT 2R R O L R ) B R R B e 3
FU TR T B, [ WX F A 2 A S RS2 5 T A SRR B
SRR RAE® . 5 EAEYIAR AR A0 LB 55 5 B SR A IR 3 5 7 T A B T A
HEREE . H AR EBLROC Y B R RO B S R A SR, MUK, Attree 24Nt [ E 4 , Gup-
ta STV RAEH LA B B R FhEE IR AR AL O R ST TR BB T S S EE A
. '

AL 3 R 77 BB A A P b AR P 22—, (EL B 0 L 3 0 R A R 0 1 R B 3 S5
77 T B ok BLARE . 42 SCR IS A (Cunninghamia lanceolata Hook. ) T i % S @ 4147 , M
- BRI T R LR R L O BT 5 B L 0 O 0 B A R . S T RS B M R
JRAE B TR AR dﬁﬁ*é‘]iﬁ%‘ﬂkE%lﬂ%)\&%ﬁﬂﬂ%%ﬁfﬁﬁﬁ@&ﬁ%ﬂ A

1 #EFE
1.1 BGEALRNES

AR CR B 540 B BBk o 3 22 Fh B2, 565 F 75 % S v W i@, 0. 125 % Ak R
(HeCl) WM £y 3~ 4min K , TH/KME 3~4 K. 42 BIYIBF . FESSEMTFRGHARES
CERELR DFVETF 252 C TR, 41 0AE, 10 % H TR 544, Bk Fo
B RGAR, TR RIER, A8 H 11K, AR, EREY R ARGHRBSEHRE, B4

RARAIETR IS A P ) AL B E SR 2. 0mg/1 2,4-D.0. 2mg/l KT.200mg/l CH. 3% REMERY
MS $55r% |, ‘ .

* ARSI A BT 06 35 [ ARk A #R B
. 6 .
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1.2 BiFHERARLERL ,

W2t 7 WARRIESE A5 M AR VERERMREARHAR L 6 B ESTHEITFE
f# 100ml = A ORIk SRR A5 LR ARG AR MR FREMRD . )5 ET 2 100rpm
BRRR b1 25+ 2°C B T TR B IR, 5~6 R4KU 1 k. Bpanl 4 & 3% 40 M T E ikt
70 5E 0, B B I 2R B 1 M1 U8 5 4T (60°C , 18h) (FREE,
1.3 BERFHSE

B RTIREIE 32 LW ARG 8 4 RIS BIZAAE (29 4 A A )2 5ml, ISR AY
W . WL RS - 2% 4F 4 E 1§ (Onozuka R-10).0. 25 % ik (Pectinase SERVA),7mM CaCl,
2H,0.1mM KNO;.1mM MgSO, * 7H,0.13% H #&E¥.5mM MES,pH 5. 6. B 0. 45pm IR -
PEORE . BEEY B TFRKB0~40rpm) £,25+2CEE& M THM 3.56h KL L., BEMEERH
154pm H 75pm {8 J% P32 8 , B 2K 40 MO AT . 6 A% VAP 52 B 0> (500rpm , Smin ) , IC 4R FY JiR A I A
B SR TR £ 0 SR VA VR R 3 UK . Rl 1k A IR AR I A L BR A BRS T BE 75 S AC B I 40 g S
B R AT AR E SR A O 1% B SCRUE VA S 8 )5 10 8 (B Gt R e i R AR
B o R A SRR SR E A ED O

2 ZERFTie
2.1 RGEANESSMHE

#1 AGARBFESEFEmg/DREFESED

e L 2 3 1 NP SR R T
A AR A MG~ 1L M MS MS MS MEMS @R MSY
2,4-D 1.0 2.0 3.0 - ~ 2.0 =
NAA — = = 1.0 2.0 - 2.0
KT 0.1 0.2 0.2 0.1 0.3 0.2 0.1
O 20 000 20 000 20 000 20 000 20 000 20 000 20 000
g 7 800 7800 7 800 7 800 7 800 7 800 7 800
pH 5.8 5.8 5.8 5.8 5.8 5.8 5.8

B XK 62 70 80 62 69 80 78

BARFEARRBAIMEAEF T AGALBEIERE 1 D AE SMERER, WH L= ER
AL, S EAGASB TR, BEASRTH N ZFER, H—FRE G DI AHASRIE
o, A 8, T R 5 5 RN (AN 1D M A S, TR B AR AR AR BE AR

MFE 1 TREFRRYFEFEFE LAHGALNFESEERANE, BRBEREH E25
B ERE 1 WAGASRERRRTHERFE. £8 NAA (IEFED, BT ENAHA
P KEERE, MEES 2,4-D BIEFRES, NAHAS KRR LS. BEREFETY 2,
4D WE, BGHSF GG, SN R . QG E R RIE IR, A5 57 P RORE R BE AT
MRRZAGHSB L RE. SREEFML, ERERENT S HALE LR R ERE,



. 1995 PR R RN

2.2 BRABANBIZEERRRT

TR AL B B G A AT BB IR M FF AR Ak AR R LA 1+ 1 820, LU B K
BR FRFARE R TR 1 4 WHBEE., SRR EEARNE RS S, RBRIUR
T 240 T 9 /N4 T R B . 7 2 R i AT A R R Y 4

HRE 2,4-DEREXMBZHAMYAEREEMBR, 4 2,4-D KE/NT 1. omg/l B, 5 7 40 iy F
BRAEK; M2 2,4-DIKBEKRT 6. 0mg/l B, HHRYW AW . Tl TRIFHMAERY 2,4-DIKEH
1. 5~2. 0mg/I, g

M 1B A R B AN E SR pH (A
BHERTFT A, BRI T E AR 4 RIGH T 1
B, 6~8 KRBT RIEM K I, 1 5% 2 A )G B iR
METEMI T 2 5 5. BIZWAY pH EERKIE W
Bl 5 RAEZRE TRER, Bl e 5. 1 BB 4. 5. KX 1 1H
9 pH {EAE AL 5 B 1P 40 Mo A2 K B 2R 5T B8, 7] B i 5
Y07 ) ) 240 B &b 7E AR AR A 5 M 3 (B 7E pHL (B
B REY TR AL, B R A0 AR B T 4 0 1 5, 40 B A X
BUEKBIHBAES 5~7 K, X BAE pH Ak ka#
FFOaFEHT, ARZ W T . 24 40 M 3\ G248 4

BFHETRE (mg/ml)

0 2 4 6 8 10 12 14 (10 RJ&) ,pH EXFF IR TR, LML, 12~14
@D KI5 BN RS BP A HO K.
- 412 MG ETS . AR AR TR AR MES, 45 8 %

— BIPHRE TR 3% 5 pH 8 X B AR EREWAK, B—MEBEEY
R, AR R — L AAYY R RA R 5 54

HHME RSB KL RR EER. AR BIFEIERR ELT 7 RERIEHE, AR ET A
TR EZWT.
2.3 RERGBHHSE

FHAT =FARARNERATEAREAFRENSE, RO % REH, FEREN S B EL
BREH T REWMBERLE 2 EEH 1 KA RBEM 0. 25 Yo 5B 00 B v o , I 55 A9 5 A4 R
GRRDHMMAREEBOITRE 2%, MEKSKEAIE N FEAEFTECLE 2~5), H 0. 1%
SCRHE T RN RE 15 17,38 80 % LA b SRS B IR A SRR PR BN 9. 3X 10°4N /g FW , B H 38 e 4
4 g (Sigma) , 7 B R To B B G

%2 BREARNELRESROBN

 BRRS OB WA & R R 7
icp 1% 45 4 K 0. 25 % T ICH 02

2 2% EF R 0. 25 % B %

3 2 AP HE R 0. 25 % HE 0. 25 % Y 4 4t R : %

BT PRH AR AR TR I R SR A B 7 B A SRR L BRI IREE 4 KA, BB th fy B A
o8



A2 A B 7 401D R it 3 R A R ) 0 B

B2 EABFARARNBIRERERENS S
1 K8 I BARGBAR; 2~4. BiP 5% b B 40N 5 2 09 — A0 . VO 40 40 g A 200X 5
5. BRI 53 S B 3 E R L IR AR 200X

AR Z , KANERAK, R R, X T B AR UL B8 3 (30~ 40rpm) $% B A FI F
Big i . %ﬁif‘??‘»siuj:éﬁ%(?ﬁﬂ i 780 A B DA SRR RO, RN E SRR K, B 2 WA
72 BE e 1 A A

ARG 5 U, R P AL A B VR 0 L R T S A TR A, B BOMEH — O O B S T

A RS L TEYER S A AR RS IR BT S B IE R AR L AT

&E Mk
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ESTABLIS.HMENT OF CELL SUSPENSION CULTURE
AND ISOLATION OF PROTOPLAST OF CHINESE FIR

Zhuge Qiang . Que Guoning

(The Research Institute of Subtropical Forestry CAF)

Abstract Callus was induced by embryos from mature seeds of Chinese fir (Cunninghamia lanceo-~
lata Hook. ) ,which had been cultured in MS medium containing 2. Omg/l 2,4-D and 0. 2mg/l1 KT.
After successive subculture and selection,cell colonies of the calli which were frible and in rapid
- growth were obtained. In the period of initial subculture,decrease of sucrose concentration was
beneficial to diminishing callus browning. The cell suspension culture, which grew rapidly and
consisted mainly of smaller cell aggregates,was established by transferring five-month-old calli to
liquid MS medium supplemented with 1. 5~2. 0mg/l 2. 4-D,0.1~0. 2mg/l KT and 200mg/l CH.
" A great amount of Chinese fir protoplasts were released from the cell suspension cultures, with
- protoplast yield (9. 3X10°/g FW )and viability (above 80% ). Enzyme mixture was consisted of 2%
* cellulase R-10,0. 25% pectinase and 13% mannitol. i

"Keywords Chinese Fir Cell suspension culture  Ptotoplast isolation
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AL A S

AR S A IR

EHOC #H A

(PEHLAFALELAFHRLALN Hirgfa 311400

mE mi’wHﬂﬁﬁéﬁ%ﬁﬁ*ﬂ” O EGm I &R Yt B F e T W AE AR
QYL br, £2C.8h e ABABT 14 X, 85 mi A% 8 —7.5CAD;) . fRED
g A ht % 8] —2.5C, Bossafp i KRR apo i B 5 & k6 ¥ — e RIB KA
58 DL T A8 R B K A ol KR A 2 X BB B B A A A AR LB, R B IRK
g

X4 ZAM Bgmm KEIIR

SR B ( Acacia mearnsii Wild) 5 3 5| fi i £ B 4% e TS0 Aok ot o B 32 8 0 R [ 0 407 b X e
18, & AR — e Rl XY RIRI R 2 83 . —5C 9% 305 2 SR IR 2 A MR TR MR PR . B A ]
Tl 4 T R I ) SR AR SR ARG Ly T 7 K A 9 DR s A 7 I TR R ALK
S o ol A S R R T B E L FE A R . t%mj*ﬂiﬁmﬁﬁﬁ%‘muiiﬁﬁ%%%.ﬂ%éﬁﬂﬁﬁ‘?ﬁ%
S B PR 1k o 466 R A I BROE S BB 5 5 SR T AL S A A R/ E L4
s BRI 2 — 7 C (R iR, 24 % Fe4h 5 HE 4T 7840 69 A IR 9 Tk I w52 — 31 C kiR ™, 5 ﬁ]éﬁﬁ%ﬁﬂiﬁ
SR AT 7 % 24 K g B 6] o T L 24 3 39 35 PR AR S e S 2 i R B T ARAE R ) R R i
P AR T BB N T S HUIE S R R i/ RO (b e R T R O TR
A B S UK A G RD B9 @ 4120 L SR e F 15 41 9440 i iy R 35 — e o fk
R B TC U B B RE R AR KM M. A T ST ARG R AfE A% SCRIF 7T A IR 901k B 022
75 ] 45 /N P T B2 B B 75 2 A B S AT IR IR DN L T 4R S IR RE D
1 MEREE

SR (Acacia mearnsii Wild) Bl -5 B 00 1149 58 11EL bk, 322 b 2 % [ B 5R) 1o ol b X 48
et %k,
1.1 ERFHHEFARGE

B 3R 500 K. A 300ml #hK . FFHH 47&«’\%n£§/ﬁh3rﬁ’z}?ﬁ%£ﬁ%%%ﬁmﬂ%1ﬁ
B, Ve o CHE 0. 5% FFoR il 8 Smin ., GBI ZK P 2 FHoR R FHEE 1 % RO BIARHS 322 7b, 25 CHE 3R
BN ERE d~5em B, E (04025 U1 BB R R A MS B S ko, B TR R AL AU T
KNO, 18. 80mM .KH.PO, 1. 25mM ,NH,NOj 20. 63mM ,CaCl, 2. 29mM .MgSO, 1. 50mM ,MnSO,
0. 10mM.ZnSO, 3. 7% 10 2mM,CuS0, 0. 01 X 10 *mM,KI 0. 5X 10 *mM, CoCl, 0. 01 X 10 *mM,
H,BO, 0. 10mM . Na,MoQ, 0. 0110 *mM, H & 2. 66X 10 *mM A F 0.02X10 ‘mM, i
0.11 X 10 *mM. JJLEZ 0. 56mM , J& 2L /2 4. 06 X 10 *mM , £k #% 1l 1% 8% 0.02 X 10" *mM , £k I8 5 ik
0. 12mM . B BRI RS 21. 72X 10 *mM , #HREF 0. 12X 10 *mM.# 3% 0. 93X 10 ‘mM,2,4-D0. 9

* A T PR A IR AR 1 2 B0 BT RO B0t .
= e 11
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X10™*mM , FEH 30g/L .BEBTKARY 1g/L Bl 8g/L,pH5. 8. #5535 2~3 B AS M GHL %
HERE A K B B AR5 B BRI BTG A 48 (R 3% 52 2P, LA 150rpm BB IR 200 H B 2 M 38 %
YRR PR B, U8R R A0 AR BRIV SRR AE 95 % LA k.
i.2 YiqeieE

H B 1720 M ) B AR DUB B FRIE VA R AE = A, DIk b B 3L 4> 6 4H: 1. 7E 25°C, 8K 16h
IR TRTE 14 K 2. Z£25C, 8K 8h AN TREF 14 X; 3. £ 2C, 8K 16h R &M
THRFF 14 K; 4. £ 2C, BX 8h EM THRIF 14 K; 5. 7 25C, 8K 16h KM TR 7
KFEJGTE 2C, B R 8h A TR 7d; 6. 7 2C,E K sh HBEAMTHIE 7 X, M5 &
25°C &R 16h &M TRIE 7 K. ’ ;
1.3 AFKRE

R Zead Bk P ab 3 5 Y BB B B TR P TR AR W A, B 0 CEl
—12 CHIRBBER R, MK AT kAR, B — B RER 2C, S AR ES MEERE b
REF 2h, 1 VR AL TR IS IR BB O °C B, 0 8 HE T . Y0 8 70 8 44 Y 40 O B 4 B 1 , B — W A VR
R 0. 5SM RERE VR o, SB35 T R0 400 Ffd S5 BE 43 B, 8 S A SR R B 0 B o 4 R 0 A B L R
AE 2 A= 4L RY 5T BE 43 BE ) 40 B AR 11 300 SE 40 B, 500 R R 20 M HREF , G5t 2 000 AN 40 MY 7 1E
.

2 ZRER

AT RELRER 3K, AR 3 RERMTHLER,
2.1 EBENELRMITIEF, SAY LY BIZAMA LR EE R, HRETRY 14. 4%~
16. 296, IX RUAHIM B RIE AR B TYML KA R, TRE FHRA S ERREFEIIEHN,
ASEBERNBHAREBR BRI, &5 B 4HE R, :
2.2 EZHAEP,BEHAMMN 25 CEF 2CX—FRIZEb, R BIiF 4 M A 7E 1, 7 25 CHfl
AR B B P A M RE AR TR BE Y S A R 96. 4 %0, BB FI 2 CHRBE R 6h JEIIE , BER R B
HI4E MR 95.8%. ; :

16 25°CH 16h K LB A T & AP FF A B R 40 MU BE SR A6 SR BE Y BE A9 4 95. 2%, B A5 31

2'C,8h Y IBIFHE A E 8h JS I E , Bl % A T B 4 B 6 40 B Sy 94 1% K RIIM 25C 16h K

RIARE BT 2C,8h B P LA WBIZMBHIES .

2.3 FE25C, 8K 16h HRAM TR 14 X, R EA HTRE Ik iy 807 40 M HBOL R
BERH—2.5C (B 1—1), 7 25C, XK sh HREAM THEEF 14 X, Wit N sh GrHEA S
Y r B M B FERE I —2.5C(E 1— 1), SRR EF RSN ESE, £2C, 8%
16h YA TR 14 R BZAMEHBFCERE RN —2.5C (B 1— 1), 5 —p K E DIk &Mt
REHR = 4 B DU .

2.4 7E2C,HXK 8h MIEHAM TR 14 RS 7 40 M o9 T4 KR IR = , L HBIE IR BE Hy
M —2. 5CRAEF] —7.5C (B 1—N) é’iﬁﬁ.l‘%ﬁ@J,,—l_z CHMAAE 4. 3% E TR, LT
B, DI Akt 72 P I 1R A S ' BRI AN SR A 5 a6 3 ] Bt 7 7 A B S 40 M R T B B RE )  ZE DAk s
B, R R AT HE 2 5 R BRI 46 B AN S R B 77 7E 55 AR 45 (o B 17 40 Mu 42 B dr 9
RES (A 2.3), HEX M SHFLEMERA 7 K BRI TG 257, 40l 49 FUREHE 138 B
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