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W OE: O THESIEE O R BRI, DUREE R F AR A TR 4 2R BUA AME R,
WA A FE ARG FREERA AR AR T F AR S 85 W M AR, SRR iy f b B
4 20% NaClO ¥ 7 20 min, # KK 80.56%, ¥54H K 27.27%; #i K EFEH K WPM 8 1/2MS + 3.0 mg'L’
GA;; HHENERSRIFEIEN MS + 1.0 mgL'6-BA + 0.1 mg'L'NAA + 1.0 mg-L'GA,, HfEHCh 4.82; etk
MR FRHE MS + 0.5 mgL'6-BA + 0.05 mgL'TAA + 2.0 mg'L'GA,; BB F#5E MS + 2.0 mg L'IBA, 7k
REEN 78.16%, “FIEMAHCH 4.8. Hib)E, Bakal b @ BoR b BEEEBL 2 ¢ 2 ¢ LIERT, B
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Establishment of rapid propagation for sterile seedlings of
Toona sinensis by tissue culture

YANG Chaochen, ZHANG Ting, ZHU Tianran, CAO Lixian, LI Jian’an

(Central South University of Forestry & Technology, The Key Lab of Non-wood Forest Products of State Forestry
Administration ,Changsha 410004, Hunan, China)

Abstract: In order to establish the tissue culture and rapid propagation system of Toona sinensis. In this study, the
seedlings of mature Toona sinensis seed germination under sterile conditions were used as explants to study the influence
of different medium and different plant growth regulators on bud induction, hyperplasia, sound seedling and rhizogenesis
and establish a complete system of tissue culture and rapid propagation. The results showed that the best disinfection
treatment was 20% NaClO disinfection for 20 min, the germination rate was 80.56%, the contamination rate was 27.27%.
The best germination medium was 1/2 MS or WPM+3.0 mg-L'GA,;, and the best medium for bud induction was MS+1.0
mg-L"'6-BA+0.1 mg'L'NAA +1.0 mg-L"'GA,, the proliferation times was 4.82.The best Seedling medium was MS+0.5
mg-L"'6-BA+0.05 mg-L ' TAA+2.0 mg-L'GA,. The best medium for rooting was MS+2.0 mg-L'IBA, the rooting rate was
78. 16%, and the average number of rooting shoots was 4.8. The survival rate was 77.5% in the medium of 2:2:1 in peat
soil: peat soil: perlite. The research supplied a new way for rapid propagation of Zoona sinensis.
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b, HREEOG T ORAE, RIS AL MO R R
FATMEE SR BE W E S =T
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12,1 JFCH RS

ISR AL B Pk KNS — 3, KR
YL (1) A R R, AR5 FVEACK R 10 min,
FEW K T ¥E 2 hy 1511 40 °C i /K= WA 2,
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1~ 2420, HE 3R
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PR 45 d Rl W4T P A5 A8 N AU %
ke 2 d, PRFFHEN 65% Ay, AR
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b2 o2 0 1 RGETT, AW IR R
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s
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K 20 mine F5 IR N WAL 2582 °CL O
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SEK:, VYRR, 1 10%H,0, A HE I I3 A X
Floka, HrpabrE A, 75 3R 5K, M 3.33%.
A~ Ay AR R RAR T A AREE, POH K
ALK B A —E  EAE L, L ERx
TAL, b PR A, IR e d5 i, h 87.37%. B 141,
FHIFK B R, 0.1%HgCl, K B8 1 1 22 1] 5 47
T 1%NaClO A1 10%H,0,, {H 0.1%HgCl, &b ) Ff
TR F @ T 1%NaClo f1 10%H,0,, Fik#|
WEIKT (P<0.05 o Kk, 43 A, 1 KER
iy, B 1%NaClO Ab# 20 min, FHF 115
YN 25.00%, B R FE N 82.32%.
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(RRTT Ry Wi RN Ty s P 26 R 40 P AR ORI, L3R
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Table 1 Effect of different disinfection and sterilizing time
on seeds of Toona sinensis

gy BRI AR B [H] V5 YRR i) &S
’No Type of Processing Contamination  Germination
’ disinfectant  time /min rate /% rate /%
A, 1%NaClO 5 51.67£5.77%  76.09+2.92%
A, 1%NaClO 10 46.67£7.64°  80.98+2.87"
A, 1%NaClO 15 35.00£5.00°  79.61+3.33b™
A, 1%NaClO 20 25.0045.00°  82.32+3.00™
A 1%NaClO 25 21.67+2.89%  78.75+3.31%
As,  0.1%HgCl, 5 16.67+2.89"  24.02+0.85°
A,  0.1%HgCl, 10 11.67+2.89" 15.14+3.52"
Ay 0.1%HgCl, 15 8.33+2.89Y 3.61+£3.13¢
A, 0.1%HgCl, 20 3.3342.89' 0.00+0.00¢
Ay 10%H,0, 5 63.33+2.89"  77.38+7.43%
Ay 10%H,0, 10 55.00+5.00  85.46+4.78"
A, 10%H,0, 15 60.00+5.00™ 87.37+1.59°
Ay, 10%H,0, 20 48.33+2.89%  74.24+5.17°
A, X CK — 96.67+2.89 100.00

T R A RN FRRIRR R R B (P <0.05) , T,
Values in the same column with different small letters indicate significant
differences (P < 0.05).The same as below.

FRILRM, AR THhH ALK, Kk, 7€ WPM 5§
12MS B 973 VRN 3.0 mg'L'GA,, #f LL4i % 7
WA R, AR T4 AR (B, 8B 4 .

K2 FEHEFRERRFMAEGA,RE X #FiE % 89500

Table 2 Effects of different medium and GA; concentration on seed germination

G Rkl GA, WA R REL JR 1 A KAR L

No.  Culture medium type /(mg:L")  Initial germination days /d ~Planting percent /% Growth of seedling

B, WPM 0 3 76.56+3.68 be KA, AR WIRKRZ . BN
B, 1/2MS 0 3.5 77.92+40.88 ab KM, WERIRET. R 2. B
B, MS 0 4 70.07+1.18 e K2z, MAEFFREE D, U, 40
B, WPM 3 2 77.12+1.78 ab KB, REEREFRIED . RZ . ML
B; 1/2MS 3 25 80.04+0.89 a KB, REEREFRIED . IRZ . ML
B, MS 3 3 7239+1.54de KARLF, MAERGIREED . MR AR
B, WPM 5 15 73.69+1.54 cd KA, WAL, DEFBERFERT
By 1/2MS 5 15 76.04+0.97 be KRBLF, WREZ . o e gRibgim
B, MS 5 2.5 66.69+1.48 f KA, WRKMA AL TR M

23 AREMEKIETTINAEFIFESHZN
M2 3 /40, 7220 GA i C A, A
BEis T FHEALG, M 6-BAIWKIE N 0.5 mgL”
B, HRHOEENFHEZ WS, EKERE.
R R R N 1.0 mg L' 6-BA + 0.1 mg-L”
NAA, Ff b 1.0 mg- L' 1 GA, I, A 2 18
TS HUE B 4.82, MEFHDHE, ERKEE® (LE
1C) o BfiAG 6-BA W EE 48 , A 28 14 5 £ %k
Beflk, JEA @, ART S R R
b, 3 & 7 b A 2 5 3 I B AR B IR R

MS + 1.0 mg-L" 6-BA + 0.1 mg-L"' NAA +
1.0 mg-L" GA, (Cs41) .
24 AREHEKAHTINEERERLEER
oA
BT AR5 T IO R 55, BEATH B R
AR T A RMEZE . hR 45, o
2.0 mg-L"'GA, () D, 4] LMk 2E i A K, HZEN
W55, AN 6-BA FlIAA J&, #5350 %84 I K
W% (D,~D, 4l o M 6-BAKE —EW, BiE
TAA WKREEMISE I, E A PTG, 4 TAA WKRIEE
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Table 3 Effects of plant growth regulators on the induction of cluster buds

Uy 6-BA NAA GA, A AL NS

No. /(mg-L™) /(mg-L™) /(mg-L™) Proliferation multiple of bud Growth of plexus bud

C, 0.0 0.00 1.0 1.0 TN, KN

C, 0.5 0.05 1.0 4.08+0.03 d NFEN, ARG

G, 0.5 0.10 1.0 4.18+0.06 cd W, ARG

C, 0.5 0.50 1.0 4.37+0.08 b W, AR, DR
Cs 1.0 0.05 1.0 4.32+0.06 be ZERDH:, A

Cs 1.0 0.10 1.0 4.82+0.08 a ZERDIL, AR KHE

C, 1.0 0.50 1.0 4.13+0.06 d R, AR, DEas
Cq 2.0 0.05 1.0 2.97+0.16 g EEHDH:, A Knbm, ADEds
C, 2.0 0.10 1.0 3.23+0.08 f IEERDH:, A KTERg, KE S
Cyo 2.0 0.50 1.0 3.38+0.12 ¢ DAEERDH:, AR, KE@

x4 FREVEKEATHHMNEFEIEELEEEFOZE

Table 4 Effects of different plant growth regulators on seedling culture of Toona sinensis

'S 6-BA NAA GA, PRI LRI TN

No. /(mg-L™) /(mg-L™) /(mg-L™) Average height of seedling /cm Growth condition

D, 0.0 0.00 2.0 4.44+0.27b FHRAMTS, KIFEUF

D, 0.5 0.05 2.0 4.87+0.25 a FERRMZ, A, KRLr

D, 0.5 0.10 2.0 4.54+0.24 ab FERBIE R, KA

D, 0.5 0.50 2.0 430+0.25 b SR, SREat, AKig

D; 1.0 0.05 2.0 3.56£0.24 ¢ BRI R, B, AFITHOE, SR
D, 1.0 0.10 2.0 3.43+0.16 ¢ B, W, AR, S
D, 1.0 0.50 2.0 3.27+0.19 ¢ FEHRRE O, WEEH, KEE, B

0.5 mgL" BH @G 4E. 24 6-BA K 1.0 mgL"
I, ZFEAAEIL SRR, AR TSR, BRI,
TR AR 1 5 9736 MS + 0.5 mg L
6-BA + 0.05 mgL"' IAA + 2.0 mgL'GA, (D, 4) .
25 AREPMERKATHTIXERNEND

S Al UEEgRiEd (B 4D &ARm
AT AW 7], 28 8 0 AR 3R AR R 4 4
A 0. HREFRFE A AN IBA I, B IBA K
FERIIG I, AEARZ R AR A BUE K, 2 IBA
WK 2.0 mg L' I, 10 d )54 AGOHR R4,
45 d JEEMR R et AEMRERL 78.16%, P4
WA HEHh 4.8, RAKIE (WK 1F. 1G) o MK

FEEP AN 2.0 mg L IBA Itf, B NAA K% 1
AR R EWT %, I HAR R A, ask
A A A BRI G A, AR TR IR
A (LK 1H) . ik, MS + IBA2.0mgL' K
AR BGER R (Bs 4 o KEMR 45 d 105
H PR e N DA = PR 2 d, OREFIHRE
H65% Midi. MBI, ARGk
b+ 0 HOR D BEHAEEBIE N2 D2 0 1 HR
HHETT, BRI DR G A AR A R B R
75% ~ 85%. 30 d J5 Gt B AR BOE Ik 2 77.5%
(LE 1D

RS TREEHECETFIXERA M0
Table 5 Effects of plant growth regulators on the percentage of rooting

Gy IBA NAA AR AR R R A KRB

No. /(mg-L™") /(mg-L™") Rooting rate /% Rooting number Growth condition of root

E, 0.0 0.0 0.00 0.00 T &=

E, 0.1 0.0 68.47+1.68 ¢ 1.43+0.10 d TR, K, 4155, oA

E, 0.5 0.0 71.26x1.47 be 2.21+0.08 ¢ FARAD, KL, 459, ZURAD

E, 1.0 0.0 74.40+2.16 ab 2.7240.12 b FREZ, K, a4, 5RKE

E; 2.0 0.0 78.16+1.20 a 4.80+0.13 a FWRE, K, HM:, ZiRZ

E, 2.0 0.1 60.66+2.71 d AR FERS R A, MUK, A Bl
E, 2.0 0.5 40.50+3.70 ¢ N HEIR @Y, IR, B E




118 Wb, A5 FHERr R R R AL

3

A PR 5d; B #iK 12d, KA C, D MVEZFES: E LM F, G AMRESE, EWIR H MER L EESER.
A. 5 days of seed germination; B. after 12 days of germination, the leaves grow; C,D. clustered buds induction;
E. strengthening cultivation; F,G. rooting culture, normal root; H. clustered root; 1. Hardening-seedling and transplantation.

| BEMTRREEBRE

Fig. 1 Tissue culture and rapid propagation of Toona sinensis
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AR TR A NS NI <5 I DN
Te R LT eI 22 2 R s 4 R — 201 Bl NAA
WBEIIHE N, 28 B KA T ik S € 2135 B 1 ey T
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