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OPTIMIZATION FOR DIRECT BUDDING FROM EXPLANTS
IN BANANA USING ORTHOGONAL DESIGN
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(South China Institute of Botuny, the Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: Orthogonal experimental design was adopted to tissue culture in banana (Musa
acuminata Colla cv. Williams) . Effects of BAP, NAA, IBA and different explants on explant
direct budding were investigated in banana by using orthogonal design [Ly {(3'%)]. Statistic
analyses indicated that the main factor which mostly influenced the results was explants.
BAP was the second factor, and both NAA and IBA the third. The resulis showed that the
optimal medium was MS basal medium supplemented without the three growth regulators,
and the best explant for the medium was the apical meristem of shoots.
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Table | Levels of factors

K H # Factors
Lovels A(BAP) B(NAA) <C@BA) D (JME{F Explant)
(mg L) (mg L) (mgLlh
1 0 0 1.0 #3211 (Corm IT)
3 0.1 1.5 HE I (Corm I)
3 6 0.2 2.0 T4 4 45 49 ( Apical meristem)

EREN BSAREMNAMEE (BASARN 45 D) SRR AR RS, W E
HEFRE Y 28 £2°C, HMMIBE L2000 Ix, JHABNEH 12 h.
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105D, FIEMBATRIKEH G- x4+(3-1) x (3-1)x4+1=25, HEIXREA=/K
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Table 2 Table design

#5 Rank No. 1 2 3 4 5 6 7 8 9 10 il 12 13

A% Factors A B AXxB AXB C AXC AxC BxC CxD BxD AxD AxD D

KRR  HFE25 dE, RS MEEETHGSHOFNREANTEA MK
MR, AT RS AR (F 3) BEREE,

ER5aW

EAR#H Ly, G MESRBEEENE 3. 25T G674 3 0 FTAF 5% 0 TR B R 3 K45 1Y
T AR BE A xR D, %mﬁﬁm%ﬂmm¥zm%%ﬁ§MEﬁﬁ—mﬁﬂRﬁL HA %
EEWERIAFS. WEEERAZMERENE, BREXNER(BEZEEN) REFEAHNT
FARI AT T Xt TF R/ B, T DL 2 Oy i R BOK . ERLEXEFE, DH
B LRERNBEBERA, UTHEKEA BMC SMEINER, &N ABCD,
AL E R EARE SR A, WAL MS A 5= 5 o R B BAP fil NAA, fil IBA
1.5 mg L' B4 M TR A R, AT AR R R R M2 bR,

FEAMGHERIITE 4, EWHEEA. B, C, XEAEMAXB. AxC, AXDMCxDI
BTN REAT, MHABEED XAREEAT («=001). HFEFHHERESR
WEWE T % ABCD, EEIER4THED MEALEM AXDERAMNFHEH, &
HIEREE o EEMT A, M a=0.1BiRMEN, & F RHEH F,,(2,4=4.32, F,44)=
411, IREZ A, DAMCEMEH AxDERBEEER, #HFNHFEL. RTHEXRAMD
MEASWHENERERR. AD,MAD, WK ESEX(ET 1), HILHERES 0IENR
&mn%%ut%%,m%ﬁ%%mwmﬁ%Aﬁgn,WEMS%$%%%*$WW‘
BAP, NAA 1 IBA, #MEMAZM BmTEHN,

u%mﬁﬁm%,ﬁﬁﬁ%%ﬁ,ﬁﬁﬁﬁ%Mﬁ%¢%%§%M?ﬁﬂ%ﬁﬁ%ﬁmgU,
i BAP, ZERALEEIRERER 100%, HBEFH 25.3%.
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Table 3 Resulls from orthogonal experiment

HE 1 2 3 4 5 6 7 8 9 10 11 12 13 B
Test No. A B AxXxB AxB C AxC AxC BxC CxD BxD AxD AxD D Seedling rate
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1/5
2 1 1 1 1 2 2 2 2 2 2 2 2 2 0fs
3 1 1 1 1 3 3 3 3 3 3 3 3 3 4/4
4 1 2 2 2 1 1 1 2 2 2 3 3 3 4/4
5 1 2 2 2 2 2 2 3 3 3 1 1 1 0/f5
6 1 2 2 2 3 3 3 1 1 1.2 2 2 0/4
7 1 3 3 3 1 1 1 3 3 3 2 2 2 074
8 1 3 3 3 2 2 2 1 1 1 3 3 3 4/4
9 1 3 3 3 3 3 3 2 2 2 1 1 1 0/4
10 2 1 y) 3 1 2 3 1 2 3 1 2 3 4/4
11 2 1 2 3 2 3 1 2 3 1 2 3 1 0/4
12 2 1 2 3 3 1 2 3 1 2 3 1 2 0/4
13 2 2 3 1 1. 2 3 2 3 1 3 1 2 0/4
14 2 2 3 1 2 3 1 3 1 2 1 2 3 4/4
15 2 2 3 1 3 1 2 1 2 3 2 3 | 0/4
16 -2 3 i 2 1 2 3 3 1 2 2 3 1 /4
17 2 3 ] y) 2 3 1 1 2 3 3 i 2 0/4
18 2 3 1 2 3 1 2 2 3 1 1 2 3 4/4
19 3 1 3 2 1 3 2 1 3 2 1 3 2 0f4
20 3 1 3 2 2 1 3 2 1 3 2 1 3 4/4
21 3 1 3 2 3 2 1 3 2 1 3 2 1 074
22 3 2 1 3 1 3 2 2 1 3 3 2 1 074
23 3 2 1 3 2 1 3 3 2 1 1 3 2 0/4
24 3 2 1 3 3 2 1 1 3 2 2 1 3 2/4
25 3 3 2 1 | 3 2 3 2 1 2 1 3 2/4
26 3 3 2 1 2 1 3 1 3 2 3 2 1 0/4
a7 3 3 2 1 3 2 1 2 1 3 1 3 2 0/4

K, 32 32 27 27 27 32 27 27 32 27 32 22 02
K, 30 25 235 30 30 23 25 30 23 25 20 0 T=YX
K, 20 25 300 25 25 23 30 25 X3 300 30 3.0 8.0 8.2
R {8 12 07 05 05 05 07 g5 05 07 05 12 08 78 . T'=67.24
R wvalue
THGE 2 4 5 5 3 4 5 5 4 5 2 3 1
Qrder
K 1024 1024 729 729 729 1024 7.29 729 1024 729 1024 4384 0.04
K} 9.00 625 625 9.00 900 625 625 900 625 625 400 900 0.00 CT=
K; 400 625 900 625 625 625 900 625 625 900 900 900 64.00 T3 27
YK 2324 2274 2254 2254 2254 2274 2254 2254 2274 2254 2324 22.84 6404 =2.490
Q== 2582 2.527 2.504 2.504 2.504 2527 2.504 2504 2527 2,504 2582 2538 7116 p=IX27
(LK 79 =0.304
s 0.092 0037 0.014 0.014 0014 0037 0.014 0014 0037 0014 0092 0048 4626
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Table 4 Results of ANOVA

TERW By i3 T BiE Hy F{ B
Source Sums of square DF Mean squarc F-value Significant

A SA=81=0092 2 0.046 6.571 ns

B Sg=52=0.037 2 0019 2.714 ns

C So=85=0.014

D Sp=813= 4,620 2 2,313 330,429 . ok
Ax B SAp=83+84=0.028 4 0.007 1.000 ns
Ax C Sac=56+87=0.051 4 0.013 1.857 ns
Ax D Sap=311+512=0.140 4 0.035 5.000 ns
Cx D 3cp=83+89=0.051 4 0.013 1.857 ns

e’ 5.=810+85=0.028 4 0.007

Foos (2.4)=6.94, Fg4:(4,4)=6.39; Fuq (24)=19.00, Fyq (4,4)=1598
AT ¥k T Significant Fest at the .01 level, ns=not significant 4~ § 3%

24D, Dicamba. Zeatin 1 Paclobutrazo Z¥-'"4, H: BAP, NAA Ml IBA ¥ RF#E KL%
FEMESESRTY, —BHAMESR RS mg LY. 0.1 mg L, 1.0-2.0 mg L8
R EAMENS RN ZMAR, HARESHETANENKT. S$REH, LEASEHENSE
BACE B T B M AR A 2K, '

FIRBMERER, MENNERREEN, HPRUSFWE NS EARES, &
Bk 89.9%(32/36, F#3). XFWAERE P, TURSEHARFRERAEENARSHA
Mg R -, 4R, EEEFLNYE, FFEMWMAFHENEELE—-SRLHE, &
BEISHENH N HEASM T TR, STt RBEEAFHAHR. EHYE
KSR, BAP ROEH BN,  HE IR A0 S B A4 2K TR R K R e B A 2 A 3
B0 bk BT, HAVEHASE, LUE M EE N MG Sy AR EENER,
i B RE EY RR SR K, ERRKTRERE AT ERREEFEAREY, X
Sengh, BAP AR LA MW EE MR RE AN, MHEKREN BAPMHR L F. B
BT, BAP BB R B A 004 RN, T B B ¥ 2 B AL e 1R 1,
FREOBESBEAERELT, A8 anmEmRmAY, MENSERAMRE ML
F, SHMEEHSPNELREERES, #—SIRLCHAKRE, AN SECASULHED
AL, A, BRERTY, MEFETERMESERETMYMNE, BEmASURLER
B, TEALRERGDOIAEGEhHERRATHATRSEF-ENER. 2
EEAAXBHMAXC WLMERNEWHRSBHEEAT, BAEEEANHERNFLE
di, EEFE BAP/NAA I BAP/IBA A EHE.

R, B IEAC AL R ARSI, RPN, RN R
BERIE, BEAERN TR RS 3 .
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