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Application of orthogonal design in tissue culture of Leucadendron galpinii®

FAN Xian-xi' ,DENG Li-lan® ,HU Xiu® ,WANG Qi® ,DUAN Xiao-mei* ,HUANG Mei-juan’ ,FAN Guo-sheng™™"
(1. School of Geographical and Biological Sciences,Guizhou Normal University,Guizhou Guiyang 550001 ,China;
2. Faculty of Landscape Architecture ,Southwest Forestry University ,Yunnan Kunming 650224 ,China)

Abstract : The seedlings of Leucadendron galpinii were used as the explants and the effects of different levels of the fac-
tors on axillary shoot proliferation and rooting ‘were studied with orthogonal design. The results showed that the effect of
6 — BA was the biggest among the external hormones. The axillary shoot proliferation increased with the increasing of
6 — BA concentrations in the range of 0.5 — 1.0mg- L 'and was contrary in the range of 1.0 —2.0mg-L"", The effect of
NAA was not significant on axillary shoot proliferation. As the concentrations of sucrose and ascorbic acid were increas-
ing ,the axillary shoot proliferation increased significantly. According to the results of variance analysis, the optimal medi-
um for axillary shoot proliferation showed as follows;1/2MS +6 — BA 1.0mg-L"' + NAA 0. 1mg- L' + sucrose 30g-L™"'
+ ascorbic acid 15mg-L"". The effect of IBA on rooting was the biggest and the optimal medium for rooting was IBA
1.5mg-L"! + modified MS + sucrose 30g-L™" , under the condition of light.
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1 #HHE5AZE

1.1 #ilsH

BRIGET AR A5 B BT A KB BRI BER Leucadendron galpinii #-F , FEXE KM T K2 MG
BI%hHE .
1.2 RBHE
1.2.1 AF¥H FRANRR2IVENRRBETE. UAFECHE R, I 1/2MS HEAREFE B
in 6 - BA NAA HINIMER , & 4H 3 /NEAR 6. 5g- L' ,6 — BA B 4 7K, NAA (HT5 M AR B REME - X 2 7K,
FRERKFERE 1, RARAS L3,

ek 3 BT RN, B ARY OmL, UEEEEN@LESEERS TIES LEMT
AR L, BREMN 3 M, 8 0E3 KERE. BTN EE TERESR, EXBERN
(25 £2)°C, B8 % 14h-d7'SLH8 + 10h-d7" B, [ 6] AN 3 0001x),30d J& 3 A ZFHGHATHE 447

*1 BERARLZRAFHALBERREKE
Tab.1 The factors and levels of axillaries shoot proliferation

X F
R 5 B %
1 2 3 4
A 6 -BA(mg-L!) 0.5 1.0 1.5 2.0
B NAA(mg-L™!) 0.01 0.10
c B OBl 20 30
D PR AR (mg- L") 10 15

1.2.2 AR5 RAXER2IMERRETE. BEREBREERERRLSGE NEEBF,30d
G, HEKE2 ~3om B A RKBENEERS TS LUTEMF TERERE L, MAKK IBA SR
B P MBREERAEER. SHIMEAR6. 55 L', FERRKFRR 2, RBHAGIES,

%2 BRERUEZRERREEREKFE
Tab.2 The factors and levels of rooting

R 5 H % . " * ¥ 3 2
A IBA(mg-L!) 0.5 1.0 1.5 2.0
B HOR # 1/2MS BB MS
C BEME(g-L1) 20 30
D % B it B | HEAL T HeIE T

B R MS HREBLRTHIRRL 2/3, R 173, JELEYRMS i 172 BB TTR Sk Bt Rtk 172M8 B8

ek 5 MR AR, SEA SN 0mL, BN EERS TS LURSEE, B TERE
RIS b, B 3 NI, B 3 KER, CEMIME, ST tRERNEH, 8BTS
B3, FEFRIRLEE (25 £2) °C,H6 K 14h-d 7" JEH + 10h-d7" 8%, [ 6] BB K 3 000! ;i3 K i 4b 38 19
BB TH SRR P HTRALTE 12d, 398K 20C- 14h - d 7! +10°C- 10h ™ d ' ARG B JRZE B SR o
FAT L IREE SR, B FRIREE (25 £2)°C, LB 14h-d 'S4 + 10h-d " Bag, [ 6] B A K 3 000", 40d
J& , XA R AR AR B KRB BT B 407 o
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2.1  MEFRE

R 10d J5 , B HEAE 3 4.7 ARSI ZEFFIRE0,30d J§ , KA ENERK B (RE L) . HFEMIMNEY
B S MBRAKERR, EMSAAFEIRERVR, KitAFESR, MEEH#TET SR, 5%
Bin#k 3,

#*3 BRARULUERAFHAEARRESERAGRER
Tab.3 Different proportions of factors and the results of axillaries shoot proliferation

]
Hes A(6-BA) B(NAA) * C(HEH) D(HRIMLAL) S
(mg-L1) (mg-L") (g'L'h) (mg-Lh)
1 0.5(1) 0.01 (1) 20 (1) 10 (1) 2.5
2 0.5 (1) ©0.10(2) 30 (2) 15 (2) 3.3
3 1.0 (2) 0.01 (1) 20 (1) 15 (2) 4.6
4 1.0 (2) 0.10 (2) 30 (2) 10 (1) 4.9
5 1.5 (3) 0.01 (1) 30 (2) 10 (1) 4.0
6 1.5 (3) 0.10 (2) 20 (1) 15 (2) 3.9
7 2.0 (4) 0.01 (1) 30 (2) 15 (2) 4.3
8 2.0 (4) 0.10 (2) 20 (1) 10 (1) 3.4

WA =30d FEAME BAFR/ SRR AFH BN 3 M EENEHAE.

MEIRFEH, 4 HAFERERER, WHEMBE N 4.9, FREKFEHA N A,B,C,D,, Bl 6 -BA
1.0mg-L™' ,NAAO. Img-L™", B4 30g- L' 4R M AR 10mg-L', 23 4 3078 H , B R BB UBIR A
ZEWETEMR 22 K/MBUF 7 RA > RC > RD > RB, PR 25 K /NAT 45t 52 e g £ 1 R L HR A 25 58 R R A 2 IR
JRFHCIR 7 6 - BA > N > PUIF MR > NAA, R EEMNEBAEKFH A,B,C,D,, Bl 6 - BAL.Omg-L™' ,NAA
0.10mg-L' ks 30g-L' , HiF AL 15mg-L7'

Xt F AT, S EBE P 6 - BA STAF LA K, 7£0.5 ~ 1. Omg-L™' Py, Bl 6 - BA ¥KEE
HE L AZES L 76 1.0 ~2. Omg- L7 B, MIBEYK B F = A ZE L. NAA STAFES LA R,
F£0.01 ~0.10mg- L' YBEMREEFH R AZESLIE £, TN DUSR M BRZE B3 A7k SF T Bl N 3 R BE & W B T
BAFME L,

£4 BREBLUZRAFMAERSH
Tab. 4 Visualized analysis of axillaries shoots proliferation

b F
A X ky k, ks kg R
A 2.9 4.75 3.95 3.85 1.85
B 3.8 3.88 0.08
C 3.6 4.12 , 0.52
D 3.7 4.11 0.41
Moy ky ok kg BB EFEKE 1KE 2K 3 K4 IBHE R BiRE. THE.
2.2 KRS

PR AR SR 2 L4, 16d )5 4.8 HAREEZN. S0d )5, TR HMMEE KERAERR
LR 2) . FERI P, RIER BB EEEWHE AR RE R, B REOEHT RS 60
GHif. MEAERREUE. R P EHITHRIFRZ BB (45 R 355: 22 1) IR BERI S, #
BB KB ERAREL 3 STE R RE MR A IPAME, LG A TEAMENE N SR T A BRI S,
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Fig. 1

Bl A B2 AR
Axillary shoot proliferation Fig.2 Rooting

MRS WER TR AT LI, AR KB LIS 6 0BT, XRME LR 6 AR, ERERXT
95% o HEFKFHEN A,B,C,D,, Bl IBAL Smg-L" B R MS, MK 20g- L' JLHREESR, £% 6 MRE
G4, FoAlk 22 K/NBFF 3 RA > RB > RC > RD, #2085 (K H 8L R AR B & B R WG 1BA > 5 3%
B> EE > LA, HAEREFNREASR R A;B,C,D, (D,),HIIBALSmg-L™,1/2MS, FEE30g L',
R I (L) . B TELRERE EHEKE LA WA, MR EREAF TER
BRIE, HH K 6 BRF L, B K EBRILRRARBEL S H AB,C,D,, BIIBALSmg L™, B MS, bk

30g -L™! ’ %Hﬁigg%o

F5 BEREALEREMEFEARASREESH
Tab.5 Different proportions of factors and the results of rooting

B % ¥ 4 B

HEs ooy D SO bowmemy  BE BKS g BEWS
1 0.5 (1) 1/2MS (1) 20 (1) B &b PR (1) 0 0 0
2 0.5 (1) BCE MS (2) 30 (2) SEERHEFE (2) 0.5 0.3 x5 .1 3
3 1.0(2) 1/2MS (1) 20 (1) RIS (2) 0 0 0 0
4 1.0 (2) BB MS (2) 30 (2) B & (1) 6.08 0.6 x5 g3 12.08 -
5 1.5 (3) 1/2MS (1) 30 (2) B &b PR (1) 1.46 0.3 x5 2.1 3.96
6 1.5(3) BEL MS (2) 20 (1) SRS (2) 7.17 0.8 x5 4 15.17
7 2.0 (4) 1/2MS (1) 30 (2) SRS (2) 0.3 0.3 x5 #:1 2.8
8 2.0 (4) BB MS (2) 20 (1) B Ak B (1) 0.93 0.4 x5 E) 4.93
*6 BREBILEZRAFEREMSH
Tab. 6 Visualized analysis of rooting
= & 3
o - . 5 & F % - - R
A 1.50 6.04 9.56 3.86 8.06
B 1.69 8.79 7.1
C 5.02 5.46 0.44
D 5.24 5.24 0
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i 4 MEEPERKE BA SAEREBR, KEERER 1. 5mg L7, i R SUHRAAF TR S
;SR A RS SR EONSF , 1/2MS iR E E AR A HARKK, RO RBUREEBR MS LH
5 BERE LA 30me - L A R AR I RIR ISR A R IR B LRI 7 SRECER E M H TR 5, (B2
K SLPRIEE+ , 213 B B A& A O RIE RS A AR R, MR RER L RERNAIR
A R T L AL 4 % A B, B A R R

3 i ig

3.1 @ THRKEBRLZRASEHRE B §TE RS R AR RIRGE , BT A KBTS AR IE 30 B RIS 2
AHESREE SMNEEE S R FHMT TIRE, HkH 1/2MS IR A REE SRR, FEEAE MS ERSMER 134
JEREAG B T BSE TR R AR IR RS 5 R AR, AP 6 - BA b KT BUREH Xt
FAAMR,IBA b NAA TAA ORI, R RIE 1/2MS E R ERBEAL, (UF 28% , Fr LA v
HTHR, EAM TR,

3.2 ERFIRESHEIFE WMEMLNERM b, MR IERRK, X AT 5 & AR O RAER 3T E#,
AR KR B T A R AEBC 74 1/2MS +6 - BAL. Omg- L™ + NAAO. 1mg-L™' + JEMH
30g-L" + JUSRMAR 15mg L ;LIRS R AT, AL AR B SR BAEH B O IBAL Smg- L' + BURL MS + JEiR
30g-L7' o 7E LRBAERC o, B K MILRIR 3T AR A B T BIF K F . LT L, ERIRRA
TR A WEL, AL, KR A AR Ty 76 B8 e (] B0 R B A 7= SE R %o

3.3 EARSEFPRI, ERGERES  RBERETHAENH SR B4ERKIEH, LR Y
FHRMORKE BIRENERAKRE R X0TREREE A BR K, L8 MK LS YR REZ AR
Wi, AT RS AR B JE A 1K o FEJG SEBT IR, AT LARS R AL BB (]334T A 41 SHE MRS (R R E W AR,
BRIRAERERA S, NTT45E RE R H]
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