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Abstract: The stem segments of Eucalyptus maideni superior seedlings were used as explants, orthogonal
experiment, two-factor full factor experiment and single-factor experiment were adopted, respectively, to
explore the best treatment in the main procedures of tissue culture,including disinfection,axillary bud in-
duction,adventitious bud proliferation, rooting culture and transplantation,to establish the technical system
for tissue culture of E. maideni superior seedlings. The results showed that the optimal treatments for
combined disinfection of explants were 75% alcohol disinfection for 20 s,1% bromo-geramine disinfection
for 2 min and 0. 1% mercuric chloride disinfection for 5 min. The contamination rate was controlled and the
survival rate was significantly higher than those of other treatments. The browning rate was significantly
reduced and the survival rate increased markedly through dark culture of explants. The best system for ax-
illary bud induction was the improved MS medium,0. 6 mg/L 6-BA and 0. 5 mg/L. NAA,which could make

the buds longer and stronger,and could increase the germination rate of axillary buds. The optimum treat-
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ment of adventitious bud proliferation was the improved H medium, 1.0 mg/L 6-BA and 0. 1 mg/L IBA,

which not only remarkably increased the proliferation coefficient but also significantly shortened the breed-

ing time. The optimal treatment of rooting culture was the improved White medium,0. 3 mg/L IBA and 0. 1

mg/L. NAA, which significantly improved rooting rate, shortened rooting time and the test results were

very stable. The suitable substrate composition for transplanting cultivation was perlite :

humus soil * turf

=1:1: 1,the survival rate was significantly higher than that of other substrates.

Key words: Eucalyptus maideni ; superior seedling; tissue culture
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Table 1 Levels of experiment factors for disinfection treatment
of Eucalyptus maideni explants
T 75%7%*% iﬁ&T\;/min o,l%(ﬂﬁ/s
1 10 1 3
2 20 2 5
3 30 3 8

X2 ETFRIIMETESLEERARE
Table 2 Orthogonal experimental design table for disinfection treatment of E.maideni explants
Ab 3R A A B C D(% ) X2
1 1 1 1 1 75 %K 10 s 1% /RK 1 min - 0. 1%FFK 3 min
2 1 2 2 2 75 %W 10 s 1% W /RK 2 min 0. 1% FFK 5 min
3 1 3 3 3 75 % WK 10 s 1% 3% /KK 3 min 0. 1%F+7K 8 min
4 2 1 2 3 75 % WK 20 s 1%3%/KRK 1 min 0.1%7F+5% 5 min
5 2 2 3 1 75 %K 20 s 1% /KK 2 min 0. 1% FF5R 8 min
6 2 3 1 2 75 %K 20 s 1% /RK 3 min - 0. 1% FFK 3 min
7 3 1 3 2 75 %K 30 s 1% /RK 1 min 0. 1% FFK 8 min
8 3 2 1 3 75 %R 30 s 1%3% /KK 2 min~ 0.1%7F}5% 3 min
9 3 3 2 1 75 % Wi 30 s 1% /KK 3 min - 0. 1% 73K 5 min
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AL PR 5O B 2 MR IR 3IRER . 15 dEW 2 H 0.5 0.5
ZEMZF A S E O - Ge T K% 5 MS 1o Lo
x4 ETERAEFHEBEETRE
Table 4  Orthogonal experimental design table for adventitious bud proliferation of E. maideni
b H2H A A B C DA D fEC A RS
1 1 1 1 1 1/2MS 85 37 % 0.1 mg/L iy 6-BA 0.1 mg/L (1) IBA
2 1 2 2 2 1/2MS B 37 3k 0.5 mg/L % 6-BA 0.5 mg/L fiy IBA
3 1 3 3 3 1/2MS 85 37 % 1.0 mg/L ) 6-BA 1.0 mg/L ) IBA
4 2 1 2 3 H K33 0.1 mg/L ) 6-BA 0.5 mg/L () IBA
5 2 2 3 1 H #5573 0.5 mg/L iy 6-BA 1.0 mg/L (1) IBA
6 2 3 1 2 H 5553 1.0 mg/L 9 6-BA 0.1 mg/L (% IBA
7 3 1 3 2 MS 8% 37 3 0.1 mg/L () 6-BA 1.0 mg/L fy IBA
8 3 2 1 3 MS 85 3 0.5 mg/L i) 6-BA 0.1 mg/L () IBA
9 3 3 2 1 MS 8% 77 3 1.0 mg/L 1y 6-BA 0.5 mg/L iy IBA
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Table 5 Levels of experiment factors for rooting culture
of E. maideni
K 1%%% IBA/(mZ ) NA/\,/(rEg L1
1 1/2MS i 37 Bk 0.1 0.1
2 H i 5% 0.3 0.3
3 White 5% 3¢ 2 0.5 0.5

Table 6 Orthogonal experimental design table for rooting culture of E. maideni
b PR A A B C D D BN A I P
1 1 1 1 1 1/2MS 5 F7 3 0.1 mg/L B IBA 0.1 mg/L i NAA
2 1 2 2 2 1/2MS 4 37 0.3 mg/L A9 IBA 0.3 mg/L i NAA
3 1 3 3 3 1/2MS #5353t 0.5 mg/L % IBA 0.5 mg/L iy NAA
4 2 1 2 3 H 3573k 0.1 mg/L A9 IBA 0.3 mg/L 1 NAA
5 2 2 3 1 H 5573 0.3 mg/L % IBA 0.5 mg/L iy NAA
6 2 3 1 2 H 37 3% 0.5 mg/L A9 IBA 0.1 mg/L i NAA
7 3 1 3 2 White 1% 77 % 0.1 mg/L i IBA 0.5 mg/L ) NAA
8 3 2 1 3 White 5 3% 3t 0.3 mg/L ) IBA 0.1 mg/L ) NAA
9 3 3 2 1 White 1% 77 % 0.5 mg/L ) IBA 0.3 mg/L ) NAA
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Table 7 Variance analysis and multiple comparison of contamination rate and survival rate between different

disinfection treatments of E. maideni explants %
T i L T e W
1(AB,Cy) 75.042.9A 23.3+1.7D 6(A;B;C) 63.3+1.7B 33.3+£1.7C
2(A1B,Cy) 46.741.7C 48.3+1.7B 7(A3B,Cy) 5.0+2.9F 10.04+2.9E
3(AI1B;Cy) 31.744.4D 33.3+£1.7C 8(A;B,Cy) 58.3+1.7B 35.042.9C
41(A:B,Cy) 18. 3+ 4. 4E 76.7E1.7TA 9(A;B;Cy) 11. 7+4. 4AEF 25.0£2.9D
5(A;B;Cy) 16.7+1.7E 35.042.9C P1{H 0.007 "~ 0.000* *

T REFRERR 0. 01 KF R 22 5 WM » * Rom 0. 01 KP B 2R .
xS HWMETHMMEESRAENRNEFENERZAFESFTAKESELR

Table 8 Factor variance analysis and level multiple comparison of affecting contamination rate and survival rate of E. maideni explants

ARE BH% CHZE
&R
Ay A, A P B, B P Cy C, Cs P
BYE/ % 51.1A  32.8B 25C  0.006"* 32.8 40. 6 35.6 0.25 65.6A  25.6B 17.8C  0.004* *
SR/ Y% 35b 47. 3a 23.3¢c  0.037" 36.7 39.4 30. 6 0. 40 30. 6b 50a 26.1b  0.049*

TE NG FREERIR 0,05 KF B 2257 B RKE T RERIR 0. 01 K ERY2E R B « KOR 005 /KF L2257 B3 » x HIR 0.01 K
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(AL 126) o [) e 5 4% 3% BE AR T A1 R B 36 26 1Y) 4 5

FA AT AN A S SRR AT L G 7R AR B AR E
TR A3 | 12 1 BT 46 T T EL A Bt 3 3800
2.3 AEAHEREMNETERFFESHOZMN
WFT 45 R R W (5 10),6-BA Al NAA B 418
B 20 A FE A, 6-BA ¥k & & 0.6 mg/L F1 0. 8 mg/
L iy 8 /> Kb 3 i) MR 28 WA A e X W3 R T MR EE R
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mg/L 1 0. 8 mg/L i 8 AL B o] & & 2 gk I 2R



5 430

WO A5 BT AL 8 R B AR RO 135

7552 6-BA W JE —EF, BAR NAA HRE Ry A2 4
IR S A ST U Y (R D i
A Wi DO BVEE 3 NAA #5158 K R4
B HPHE W 0. 4 mg/L A0, 5 mg/L iy 10 4>
Ak BB ZE K S s 255 2R T RO T A 28
B BRI .0, 6~0. 8 mg/L B 6-BA 1 0.4~0.5

mg/L ) NAA T LLE R 25755 1Y R T HO R B2
BIAb P 4 13,1418, 19 ¥y Al i f (it — &% &
J2F BH K 2 8 S BB WIAE 4 A b B2 A b Ak B
18 (78 5 R A i /N (7. 53 %) L R AL B2 A 18(0. 6
mg/L i) 6-BA,0. 5 mg/L A NAA)/E N H T ¥ Ik
TR IR T L O A

RO ATREAEXE T &R IME KSR E R R0

Table 9 Effects of different treatments on browning rate and survival rate of E. maideni explants

b Je IR I 3 %
I AR o 2 e 2% 5 R S+ b o 22 ¢ K 3% F K5 W2 5 R
WIE/ % 52.2+5.9 20.0 19. 50 12.7+1.5 0. 003" * 0.114 5.0 19.91
B/ % 41.144.0 13.4 16. 95 86.1+2.0 0.001* * 0.227 6.7 4.05

Hex x Fom 0,01 KF EEFRFE.
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Table 10  Effects of different hormone proportions on axillary buds induction of E. maideni

JUBLIE SIS
1€0. 2 mg/L {4 6-BA,0. 2 mg/L 1 NAA) FRIN
2(0. 4 mg/L 9 6-BA,0. 2 mg/L ) NAA) FRILN
3(0. 6 mg/L 9 6-BA,0. 2 mg/L ffj NAA) RN
4(0. 8 mg/L {4 6-BA,0.2 mg/L [ NAA) RN
5(1.0 mg/L 9 6-BA,0. 2 mg/L ffj NAA) RN
6(0.2 mg/L % 6-BA,0. 3 mg/L iy NAA) R AE
7(0.4 mg/L Y 6-BA,0. 3 mg/L iy NAA) ZER A
8(0. 6 mg/L (1 6-BA.0. 3 mg/L ) NAA) A
9(0. 8 mg/L 9y 6-BA,0. 3 mg/L ) NAA) K A
10(1. 0 mg/L f¥ 6-BA,0. 3 mg/L ) NAA) ZERK A
110. 2 mg/L ) 6-BA.0. 4 mg/L i) NAA) FREK
12(0. 4 mg/L ) 6-BA.0. 4 mg/L i) NAA) FRER
13(0. 6 mg/L % 6-BA,0. 4 mg/L 1 NAA) FREK
140. 8 mg/L ) 6-BA.0. 4 mg/L i) NAA) FREER
15(1.0 mg/L % 6-BA,0. 4 mg/L 1 NAA) FREK
16(0. 2 mg/L i 6-BA,0.5 mg/L i NAA) FREK
17(0. 4 mg/L % 6-BA,0.5 mg/L i NAA) FREK
18(0. 6 mg/L % 6-BA,0.5 mg/L i NAA) FREK
19€0. 8 mg/L fy 6-BA,0.5 mg/L ) NAA) FREK
20(1.0 mg/L 4 6-BA,0.5 mg/L {1 NAA) FREK

2 W AR %

S L - A o 2 U&= AR5 R P A
33.3345.77d 10.0 17.32 0.02"
53.33x5.77¢ 10.0 10. 83
76.6715.77ab 10.0 7.53
73.3345.77ab 10.0 7.87
46.6725.77cd 10.0 12.37
26.6745.77d 10.0 21.65
53.33%x5.77c 10.0 10. 83
73.3345.77ab 10.0 7.87
83.3345.77a 10.0 6.93
50.00410. 00c 20.0 20. 00
30.00410. 00d 20.0 33.33
60.00410. 00bc 20.0 16. 67
73.3345.77ab 10.0 7.87
80.00410. 00ab 20.0 12.50
53.33%£5.77¢ 10.0 10. 83
36.6745.77d 10.0 15.75
56.6745.77c 10.0 10. 19
76.67x5.77ab 10.0 7.53
70.00=2=10. 00b 20.0 14. 29
46.6725. 77cd 10.0 12.37
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Table 11  Effects of different media and hormone combination on proliferation of E. maideni

B A 30 d M5 A A 60 d M 5E 2R 5 b B A 30 d H95H 7 %K 60 d HIFH 2 %
1(AI B Cp) 1. 63F 1. 83FG 6(A;B;Cy) 3.47A 8. 14A
2(A1B,Cy) 1.73F 1.77G 7(A;B,C)) 2.13E 2.97E
3(A1B;Cy) 2. 00E 2. 00F 8(A;B,C) 2.6D 3. 14D
4(A;B;Cy) 3.23B 3.51C 9(A;B;C2) 2.1E 2. 86E
5(A2B,Cy) 2.97C 3.76B P{E 0.00** 0.00* *

T REFHRERR 0. 01 KF B R 225 WM » » FRom 0.01 KP B2 R, £ 13 FH.
x12 RMETHREBENEEFZESRMKESELE

Table 12 Factors variance analysis and levels multiple comparison of affecting proliferation of E. maideni

AR BHZE CHZE
S
Ay A, Ay P B By P Ci C, C; P
30 d I A% 1. 79C 3.22A 2.28B 0.000" " 2.33 2.43 2.43 0. 960 2.36 2.35 2.37 0. 580
60 d 5 A% 1.87C 5. 14A 2.99B  0.000" " 2.77b 2.89b 4.33a 0.049" 4.02a 2.71b 2.88b 0.045"

HEREFRERIR 0. 01 K E2E 5 W&k /NG FREROR 0,05 K B2 W8 s « KR 0.05 K EZEREBE; » x FIR 0.01 K

FLEFBE. K 14F.

13 FEBEEMSEEUNEFREROYM(FHELREL)

Table 13 Effects of different media and hormone combination on strike root of E. maideni

Ab PR A AR E A AR (] AbELA A AR & A R B (]
1(ATBCy) 23.1+3.3DE 15.040. 6B 6(A,B;C) 7.0+3.3E 20.0+0.0AB
2(A1B,Cy) 33.4+3.3CD 14.34+0. 9B 7(A3BCy) 53.743.3B 8.040.6C
3(A1B;Cs) 43.0+3. 3BC 13.34+0.9B 8(A;B:Cy) 77.243.3A 7.740.9C
4(A;B,Cy) 13.3+3.3E 22.0+0.6A 9(A;B;Cy) 45.045.0BC 8.3+0.9C
5(A;B,C3) 20.1£5. 8DE 21.740.3AB P 0.00" 0.00"~

x4 ZMETHRERNWEEFESHMKESERE
Table 14 Factors variance analysis and levels multiple comparison of affecting strike root of E. maideni
AHE B % CH%
L
Ay A, As P B, Bs P G Cy Cs P
2SR ES 0.33B 0.13C 0. 60A 0.00"* 0.31b 0.43a 0. 33b 0.025" 0. 36 0.29 0. 39 0. 33
A MR B[] 14. 2B 21.3A 8.1C 0.00"* 15.0 13.1 0. 24 13.5 14.3 14.9 0.53

2.6 ARERMETRERMEEN I
WFFE 45 R WI (R 15) AR Ak B2 5 18] 75 4K il
R ELER ETHB AN B RS + L

Fo=1+1:1 KBS RT2. 3% M. H
FEm T HAL 3 MR A EME A At s mR=1
21 1 BB ARAE R (22. 7Y A%, BB 2L F &
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fo 3 FhEESRALAL . B ERS « JWIH L« L h=1:1+1
MBS + 404 s =1+ 1+ 1 BRI FRL

25 5 RO T R RS R R Y T R AL A
BHE WML =11+ 1,

x15 ARAERMETHAZEBHRE RO

Table 15  Effects of different substrates on the survival rate of transplanting E. maideni plantlets
FE 0T 20 1% WE R/ % FE 0T 40 1k W R/ P{H
JETE L Lt s BR =111 22.7¢ By L k=111 52.7b 0.031"
BHAE @Mt Ei=1:1:1 72.3 a B 44t H=1:1:1 48.0 b

3 Hik gtk

Kl ) Jai AL 22 T 28 285 3 vh SRR T B Ak A
A BN TER RIS B RS ) S T ok e B2 0 4 B (8] 47
ZE SO TR A AR R B S TR B T —
ViR JEE A PTRE S AR B R KA SRy — R S A A A5
AR /IS TR RACR G 0 ) 3 2 T T R T B R L TR AR B R
WEFE R WA T o ASHIESE BT A SN AR I 25 4 A
FH 75 YouiAE L1 20 R KA 0. 1 26 T 5K 3 Fiii 2 77 B¢
FOR Ll G Y R R 18, 320 B TS KR R
6.7 %0 AESMEL A I 7 b 2 A L OE o R 8 R
il SN A 4 Ak SRR B 12, 7 06, S IR TR SO 4§
(30%6) A4 /NG (71 00) Y Wy M Ak 23R, 3 B A BF 52 11
AN AT FE AL B (75 D0 T RS T 20 s, 12035 R K TH
2 min. 0. 10 FFRIEFE 5 min) ARG ;9% (10 DY
55 G J2 BEAR 75 G R R A0 3 10 3 BRI

BEXS BT A 4 BE UK Z A b 2 0 3 AR
(50. 6 %6 ~63. 126 1 ] "2, A BJF 5% 78 X 2=
SE RN AT /IR X BT R Y i S Al b HE 2B
S #6 (H ydrangea macrophylla) 1 ¢ R FF 4 FF
(Paeonia ostii ‘Feng Dan’) R %55 (W 4 8 sh &R
92 %6) [ 15 FRHE RN B B R R I8 I DAk L R
A MS K323 .0. 6 ~0. 8 mg/L ) 6-BA F10. 3~
0.5 mg/L By NAA B e i 25 155 5 R 015 KR
FEHE S e ik B 83, 33% . LA KB A TR
G5 T A E 28 1B A AW 58 11T R R 2 75
SRS AR A MS K57 5.0. 6 mg/L (1 6-BA FI
0.5 mg/L ) NAA,

TEB T He gk AU 5 b 9 — B a0 2
(Cunninghamia lanceolata ) W) 5% 7 L 1% £ B b
PR IR LA B, A5 15 55 R 30 d ke gE R4
34T EEFRIE 60 d BB A R ECH 8. 14, X &%
SR A /IR BT RGBS b 35 3R R 8T 60 d Y
WO R BOCR 3~3. 7000 ARBIR I A 4R A R A
o ) I 7 T B R A B AR T E R R . [
TE 2k ARG 58 55 57 e im A — 28 Wk BE (1 NAA AT fig e
AN RE 55 /N B 0] 8L, 45 W1 2H 5 v g R T 00 T
L BH: 1 1 35 5 A B R i R0 AT B
RAFAEH: A TOHL B A 1 85 SR SR AR T A R

A, HHCE AR i R R o8 H J5 9831, 0
mg/L i) 6-BA Fi1 0.1 mg/L i IBA,

TE TR B A MR BG F% vh, AS it 93 3 S O ok 4% 9%
SRR A L, B AR RIKE] 7700, A MR E] Ry
7.7 ds He X 2R S BT R A AR 3R A A AR R
(42 % ~64. 22647 B B4 =i o AR AR B ] (7 ~15 d) B
8 45 0 HL AR AR S TR B F AR /NI B T A A ARG
540 d 43 B A MR ZR (81 %) Bk A B> (B4
RT3 IR = 5 NI D i o ¢
HRBE 75 19 i 35 1K & o White K5 32 3.0, 3 mg/L Y
IBA 1 0.1 mg/L ) NAA, KA AR 20 35 8 347 MR iy
MR BB Bk JER =1 1 1 (R
B AR 26 (72. 390 Fe iy » o T4 /Nl Y TR AL B
B RS AR BT 2R (65%0) » 5 X1 2= 1 45 1 T He A% Ak il
T 2R (72,6 Y6 F1 Y, BRIk A0 8 01 21 155 8 Ak 1) e
RN R « Fik s B L =111,

S 2 3Lk
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