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NAEMBRITHAR B EM SRR  ERBRFARBAE  RAFEHAI LS
MRk MAG - BEH %G RTERAE (FF % 1993 BReesl > 2000) - 48 B At
RERB T FRABEHEMA T ERLRBRBIB I IETRIT LG TR A > T
THH S MY ERRRE  AMAE LA EAREEE R OHEEH > A RR
BOBREABATREFENEEEZTITY  FETHEEWIIERSN > FITHEEE
EEHIRBEAIE RS -

MEEAEEEEMES (LT HBEAA) # 1995 2 1997 5 R4E 5%
FREFTHTEERAMRBBEEHE I ARER (ST ET LA FH1996:1997) »
1998 FBRMBEANE » 2H5CEEIF > AFELASERBERARIERES
AR EEZAM  FERAAARIS T E IR MEGI RERILLREN - Rog
WALE R G C RABRER > BARNAMBBRANALE LERELSE
BEARANETERBTHELRX - FERERGEERBTREENRE > BATS
B ERTHESNEERZIRE BTERGEHIEARZERAERE > LB
LEZRRABDESERE T B2 E (Stover and Simmonds, 1987) > E#kZ
BREETEARBEEHEHLIEL TG G BT ERLLE ) B &
EHRTAESRBBEERABANER WA RTERBERERETH (B FERAA
FH 2002 ;5 K F 0 2006) 0 REXAEEUAN > BT RRERLW T FBE -
AMBEENHECRABAEANA BEREARETH FREASLTHEHELY
REBERMOIFR - M RA A KRB GRRIF L EHE - L2 E S MAE
W AE M @Rt Rk % ( Abawi and Widmer, 2000 ; Benitez, et al., 2005 ; Bulluck,
et al., 2002 ; Marinari, et al., 2005 ; Parfitt, et al., 2005 ; Schjonning, et al., 2002 ; van
Diepeningen, et al., 2006 ) > F #& &3 1540 & & & % 8 951 R 3R 78 A # 8, (Poudel,
et al., 2002 ; Thybo, et al,, 2006) - {2 ERHEFE " AHEL A RHEHEH
MiBHAR > AHRISHERLEAERBEAGER LR EASHZ - At K
MEZBHNARNTA RIS HEILEZRELERERGAGEHEIEE > 0
FERTAHAEGARE ZETE 2RI -
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Table 1. Tested organic banana orchards and planting status.

o s oo . e ap e . 2y | AR
B ads | wm | RmmE | ne | RumE | Ak i‘ . | ,A\f;
3+ 2= ‘ﬂb%ﬁ:’ I 3+
B ) | BR | A BT T & K 8 1.8

H G &R
g B R A e B’ a8 AR HE 4 0.6
. - G E’ . .
AR | RR | ARBA P BAR HE 2 1.7
H G &R
A& | BR # A JLE @My | kit 1 1.0
Al 5% B R A 1% ‘GbE’ AT R 1 0.4
3 /—é’
ERE | BR | AR | L, | mmE | ks | 1 0.3
H G &R
FEREE | BR A ‘GbE’ a3 R 1 1.0
., N ‘JLE° ,
Bie | Bk | AR ‘;% I S 0.4
H G &R
%45 B R A ‘FeE R Rt 1 0.5
1518 it A JuE’ 43 # ¥ 1 1.0
/a\ g.l- 8.7
D13 288 % 235 - Tested orchards for soil quality.
2) a3

¥ 3 9% B & s o 2Fusarium wilt susceptible and resistant cultivar, respectively.

— RS

X E AL (Pei-Chiao ) &% B #° (Formosana ) A 8 R X B2 4 L8 »
HRAEBE TRFEALERTEE X AI4E BELEESE FHE 1%
RBRFHEEEAR | E > @3B T BEREBL2EF (K1)

=~ HePE

EAMERZBIETEE Mook 2 T FERBSHEAEBERAS R EX
282 TEMa | Exas (£3) > 2005 £ ARk 3.0Kg/k @ 4872 % 960g
Z KQO °
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Table 2. Management practices of tested organic banana orchards.
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_ FHRIE AR | BEREH - | A RREE B At _
SRl 2 e,k
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EBH A BB HE BB BB R EE
%1938 B LB HE BT JE 4B 5 4% 1545 P
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¥ 5 B 5 G
Bk e iy Wt ] & pe. sk ] & pe. sk
N N Kk Btk B
R UK B FRIRMOE B . . oy . .
T Eabeiid et onibd IE TS E IR RS
s wd IR 7 7= s wd IR 7 7= F,’f}:,}%‘;%\ﬁj?;‘%i
HEHS W 4 AL AL AL ALLE
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) 5 BE & A 1 30%A 2 F 24714 - UDeleafed as diseased area reached 30% of total leaf
area.
2 95%3 5, % - Y95% of light-blocking rate.

B3 TEMA B ARBRBABARBEREASE L2 by
Table 3. Management practices of organic and conventional banana orchards at TBRI.

% Y218 B AR BAT RS
Management Organic farming Conventional farming

ke |mamkaie D (12) sk 3.0Kg  |[wikiE e 1.5Kg/#k/4& > 5 6 Rk A
(#/%) |84 N127g » P,0s119¢ ~ K,059¢ H# N165g ~ P,0582.5¢ ~ K,0330g

ME R (95%E /AT ERRIBZRE (5)

2RANE | KRBk ER (18) spsa7i (5) 1% A (2)

fEBE | KAMUKEER (18) potkdk (1) Mhated] (1) /ERFE (1)
RERE |FREER FREER

BB X |REHE REEE

DB A ki 2 ak - ZHRK- 1)Ingredients include rice bran, soybean meal, brown
sugar and water.

RN F RS — FBAE Y AT B 2 Rk # - INumber in parenthesis indicates
applications in one cropping year.
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(=) FREHKA  FREZKRKROEARBBREARBZLE R FTHE - &
R ER R AT RN 28 ERSEA R FREKAK
KRG ITRFZEE SRS BEARE - KE LXK - LRE - AAE
ErMEFEGHE HAPKRERRUMBREIHR2 R R B EHMAK ]
R IR 6 R o BRIFAAH HER PREARIF 6~8 [Ef5Ed (Br— %
ER2E-—RF) > BREAGEDEAATRILBIPENLBER 14CHEA
823 RAZBATHE I TR IE -

L~ fER T

EBIA— K ABFREFEZ R BRAE 20C > B4 M120-18-16-16 |, B &
% X, (Chiang, 2004) - #£ 20°C ~ RH90~95%Z &4 F > XA T4y 1000mg/Kg 48 3 - 24
DR 0 TR 20 0 TR AR RPIRATIRAA IS a4 - BB B % ARB
%% 16CREEE L8 BHEFREBRAI6C ERLEREHEIRFHRIBE
200 BB ERELBEREXIBIRE -

N~ BB
KB LIEF SR BAREITEEA T~ £ T RAMAMRIT > Flth LIE &

#o~ Bag i@ (02cm) 1 HAEMIE BRALR Y A ER o B IAB ok 4 AT o

(=) BB 2HEB A LARFEE - A LRIEA L (Blake and Hartge. 1986
) 52 B RAE R E 0 LR xR E (Kemper and Rosenau, 1986 ) - 3.7K% » A
W45 gLk kR (Gardner, 1986) -

(=)Mot o4 EB A LEERE (11 viw) > A3 38 T 458 € (McLean,
1982) s2.EEE (1:1>viw) » RERIXEEE B E 358 F L4k
F > LA LON P B8 BE 4 b IR » B UABRAL A LS 4k Bl IRR PexsET AR
# » 3t H 2 (Rhodes, 1982) - 4.% # %% » A Walkley-Black 7% 8] % (Nelson and
Sommers, 1982) -

(Z) HMAEHETW - 2HBBA LUAMAEER TAMAMAEET R E > U
Fumigation-incubation 7 %] & (Riceetal, 1996) ;2.4 @ - HEERRH - &
~ BOASSHE A EE 0 REEHBEL AR EURRE (Wollum, 1982) -
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Table 4. Physical, chemical and microbiological analysis of soils sampled from tested
organic and conventional banana orchards.

¥ B
WENRE | AREE  BRGTE - LHEAN
ILZME | BiRE - TEE - BHRTIBREET - AR

WMAEMEE @R R@ - BERELR B E LERECATA

b

-~ FERBERESN

REEREREFAERLESEREZ— TRERTAEREZFEHER
IERE2HERE - TR, B AMERSIBITER BT R ER BB A
EoH o RAAARBEHEMTERBREXI VY - SERBAERBE > 01
LA AR RIBATHIZ LB BHR—F (Ratoon 1 year » R1) B = (R3) 2 ¥
2AMBIEEBE BR—F (R1) AxF (RO) 2 £ RREBITHILT HE
#—F (R1) RwsF (R4) 2 E#k -

N~ ERGERE

BRBZEREL TR FOREAZIENMRY ~ TEREBY - K4 E -
BERERMEEZCERRZRAELFHNMERA) RAREZERKEHK(2F)F
DM PR B R o A iE A A4 0.6cm X R 454R T 3845 41 0 2 5.0cm/min Z ik £ F #
FERN O BMAEAZEAAZRGERERZAITLEZRARE » B AR T &N
BEZARE (PHRIEM) ~UARBEA TS G RBEPZ RE T =8> i
DHERREREZRARAZRE (5% 02000) ;2 K500  FERERZER
FEHE LR REARAZE R ORI RET3TELRE Y  XFF5X5E
PR 4 eik R BRIECRIE BB R (24%) BlEwg (X570 %) AT E
ZBEHMLHKABERE  SHBEES ERBERB[EEORYT > FRAERE 20
Cr#RFegisddz ty (A8mBHR) 0 WA EX A HELI TR
ERZIEZG -

o~ BB SRR

BHERERALGRIEHE 6 BREF > & 15~30 ML B3PH U A5 HIFF 0 k4t
AMBIBRETRIBZ LR FHE T "TH%LE | PRk F5EB 0
"WE CTEACTURLE B SEBHA I EZS AEFSRE 2R TH
Bo1-Re o 2-83E 0 33 4B 5EM T FRLI-RE O 2-EE 0 3-F 0 4R
o5 T Ok, R 2-%38 0 3-4F 0 4-1RF 0 5K o
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ERXEHw

—~ REEM LM
(=) BV | B3 L3z S BE R c &R2E~ (£5) T Emp T F—
DR TRRS ) B AMBIT LA EEMONET RS LE T &
R R A BB G ”ﬁ% B EA TEA TP — ) A TARR
B OERGRASRBIESNETRE £ TR BHABERK - LS
maﬁ&%ﬁﬁmzé%wﬁk WERRIE > FERKITAEREZPAEE
ﬁﬁu&%%@i%z%wéﬁ%ﬁﬁﬁ’ﬁﬁ&%@mAﬂ%ﬁéﬁiﬁ
Rz FIRRE > AINE/RRBRAZS
(=) L2 a#: &%iﬁzﬁﬁmﬂ&mk&%@r<%s>F\W%J&r%
M OESAMEB LB B E AR BITEBE LER A 0 b2
BRTHER L (1) HAHREBIZ/ER S AW RAE A BT E R E IR
; (2) BATRE RS AL 2 ek 0 Bk LT o “#~,&Fkﬁﬁjg
Wz YRR ME 5 B A R R AR TE 0 A MR IEAT SR 3B -
T B2 AR EEERETEIEEMAN T B T P — &rkﬁ
ﬁJ&%h%%&ﬁﬁ@mﬁgﬁﬁﬁ@’@T%&ﬁﬁ@Té@lmm%
MERMBABHERZIAL - TEA R T AR, BHARER LEZ
BT RIBAEZHRIBITHES s - R UK BGRIEEER - A
SEHUAMBIESNETERE  ATFTLETLABRELET R AHRBIE
R RS s
(i>%i%ﬁ\ﬁ RARBAERBISLEZ MAEMAE TR ERETREND
TBATHRITEE (R 5 BrERTARBEEETUAE mMAMBE &
%iﬁﬁi%%#»HWMmma(wm) LA XA ME A T LIEMA Y
A EEH B sa L -
AMBENEABSERLEYeE A8  HREBARARSHEZ AR
thi e (K 6) wWiEAMBIE R X e B R 4555 B B SN BAT 8IS
ER T P—  ESZAHE - HHEBABHEANETEREZER TAR
B ORGEBAEBLE X A RHS SN AR EIE > TEABRMENH R
Bl (HEARRAEAR) A M -

= BERERERESH

TERA BHAMEIEIGLE (RINR3) ~FHE (RI-R6) 2 EFERE
o B 4 %) BF BEHARFN | E‘ﬁﬂ@iﬁ‘ﬂb”’ (R1~R3) ~ ¥ 5% (R1-R4) (B 1) -8
THRAAERBETEHLE - TEE EATERBEREY A REHERZIHER - F
BB AR B om R sudE 4‘9%1 gﬁ’ﬂ'@iﬁi%ﬁ'}:  BARBRFBNTEEG 52T
E (RI~R4 532 148%~13.3%) » 2T AEMBEFTHEATHERLBREL PR
B4 (RI-RA5HA4T%~0) -
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Table 5. Results of selected physical, chemical and microbiological characteristics of soils
sampled from organic and conventional banana orchards.

e # oA  — B A RIF
ii%#a *ﬁ? s & L= s & L= s & L= s & L=
AH | 1BAT | AH | 1BAT | B | 1BAT | AAR | BAT
ot iy
(Mg/m3) 0.81 1.02 0.8 0.93 1.14 0.88 0.95 1.13

Bk E (%) | 075 | 024 | 032 | 018 | 049 | 051 | 039 | 0.28
23AG (%) | 229 | 222 | 194 | 21.1 | 221 | 21.2 | 202 | 17.9
B i 1A 731 | 450 | 536 | 530 | 7.26 | 536 | 735 | 7.37
TEE (dS/m) | 1.13 | 081 | 043 | 037 | 0.17 | 0.80 | 032 | 0.21
BT RIBAEE
(meq/100g soil )
#a‘#&zf” (%) 265 | 1.13 | 1.56 | 1.17 | 1.13 | 1.05 | 1.44 | 0.47
A %se (ugg)| 700 | ND | 90.0 | 70.0 | 70.0 | ND | 40.0 | 10.0
A%8%(ugg)| 907 | 318 | 146 | 360 | 60 | ND | 558 | ND

196 | 13.6 | 16.0 | 169 | 11.6 | 11.0 | 13.6 8.3

&6, AMEBEBEAEBLE TR AW HRELBRABHHBRBAIGHER

Table 6. Population density of bacteria, fungi, non-symbiotic nitrogen-fixing bacteria and
calcium phosphate-solubilizing bacteria in soils sampled from organic and
conventional banana orchards.

L 4m A HEEE R A 7545
RE  £# _ 850 £

A B A% B A% B8 AR EA
B B R 265 5.7 3.0 1.8 5.6 40 205 7.0

8
RY == 4 6.4 3.2 3.1 4.8 1.7 4.1 19.5 2.5
PR 2 13.0 6.1 16.8 7.1 4.4 1.8 33.0 4.5
RAFF 1 13.0 11.3 2.9 3.2 2.3 1.5 18.5 10.0
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Fig 1. Effect of organic and conventional farming on Panama disease incidence of
‘Pei-Chiao’ and ‘Formosana’, respectively.

ZCERLY o

(—) RAFHMY AR ILE RAZFTHMEAALE - KEFEGZNETLE
EERBEARE A -AEGE (QLHERE) XFhMAHERRARAKE (B
) FHEAMEAEZFEMNMEATRSNETEE  FERBEEIAE K- X
BRAEEMZEZRBREE - FRMEANGEATRAEHEE (firmness) 49 F1b
5% UFTEREREY  ASBE - HKEBEH T LE AHREREAZY
WHRERNBTHRERA BFAKRTEHEE RAXEHBETGHET R
EE  CBITHRENAMRBRTLE RN TEEZURREBETEEAR - AF
EAFMAZZERRAFZNMEMAN R EILFEZLE -
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24k FHR

B2~ FHEEARBBRBETHBRAF RS Z L
Fig 2. Comparison of pulp penetration resistance of ‘Pei-Chiao’ and ‘Formosana’,
respectively, between organic and conventional farming systems.

(=) RATAEREMY LB - FHEFHEITAREBHSE  2HUA
MK & (2006/11/20) : %#&XE SEATRIEKRE AR AR EHEEAKE
(B3)hEsEHE iéﬁg%ﬁz'fxefilﬁ/%ﬁlﬁxikii%lﬁzﬁ’g

26 26

b i HEE
2% 2
a

_ - a
- A
of 2 % 2 F
z g
: |
A oo
5 .
G EY

18 F b 1k

- Hig - 18T g5 0BT
16 L L L L 16 L L L L

HREO25 TR0 FREEQL20 ES b TEHERR(031)  BEPBRO4215) HREO129) TRE0E BREELL20) £FOL2) TERERQ31S) BEEEWO425

FHE ZERE

B3 B - FEEZARBITABITRIERATELEZ L&
Fig 3. Comparlson of total soluble solids of ‘Pei-Chiao’ and ‘Formosana’, respectively,
between organic and conventional farming systems.

(=) RAAG  ABRBRBEREBEARBILE - TEE XL EZHERAKRKG S ER
i@ﬁaﬁﬁﬁi% ’ ' % #é Q23] F%/mék(.mi/&y ’ }é‘ua%ﬁz%]&]j(’fﬁ\/é\%ﬁq
F IR A -

(W) REVERE AR ILE - FTHEXFRELABPZ X RAHERE
R EIEAT I E R 0~0.5 X & 0.1~03 X (B 4 ) 121K &% (2006/10/06)
FERBEKRE BTAEREFHEHLE M FTEELTHELRBE L
BERAKAMEE K
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Fig 4. Comparison of peel discoloration of ‘Pei-Chiao’ and ‘Formosana’, respectively,
between organic and conventional farming systems.

(Z) BMEZF6 LB XEEZREY BV EHERBMESZTHEEEZLE (B
5) BRAMBEIEHKE (2006/10/06) 2B ZTRIBETHBE AN HTAH
BERBEHEREBARBEENOOLI R - THE2FHET  AMBBEE
EREZBMESZSTHENETELE > HPEHKE (2006/11/20) Mz £ £i%
BAZERE  REDGZZICREAZAAEXBMESFEILA ZHRMME -
ARBILEBREBETHRBELR 0102 X - XEFHMT > AEEBILE W
EEoRETERGLE K-

55
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% 40
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i
% 35
30 T
25
b A 08T
20 . . . .
ThE106) TE1120 £FE0122) TERREOIND BEEEOL15) EREO/25) FIEE10/6) FE(1120) £BE0122) TERERE03/1)  EETEEE0421S)

FR T

B 5. LB~ HE A MBS RBAT BB S TR
Fig 5. Comparison of shelf life of ‘Pei-Chiao’ and ‘Formosana’, respectively, between
organic and conventional farming systems.
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Table 7. Sensory rating scale test of seasonal ‘Pei-Chiao’ and ‘Formosana’, respetively,
under organic and conventional farming systems.
5 L # THEE
AERE [ was BB | AREus | BhAdus
B E (2006/09/25)
#AE  [3.83x0.88"a 3.69+0.10a 3.44+0.86a 3.72+1.13a
E R 3.39+0.99a 3.27+0.99a 3.06+0.10a 3.50+0.99a
7 By 3.94+0.75a 3.24+0.88b 3.50+0.79a 3.39+0.85a
Fx# (2006/10/06 )
I 3.50+1.11a 2.72+1.27b 3.61£0.61a 3.69+1.06a
& R 3.06+1.06a 2.83+1.04a 3.33+0.77a 3.14+0.87a
7 R 3.14+1.29a 3.33+£1.03a 3.56+1.04a 3.47+£1.03a
Fx# (2006/11/20)
ME 3.03+1.06a 2.89+1.05a 2.71£0.91a 2.81+1.10a
R 2.91+£0.99a 2.81+£0.96a 2.62+1.15a 2.67+£0.94a
7 R 3.18+1.01a 3.01£1.06a 2.93+0.94a 2.90+1.10a
R E (2007/01/22)
#ME 3.04+0.95a 3.13+0.87a 3.12+0.95a 3.12+091a
R 2.85+0.90a 3.02+0.89a 2.74+0.82a 2.81+£0.80a
7 R 3.21£1.03a 3.20+0.92a 3.08+0.86a 3.14+0.89a
EFEE (2007/03/19)
#ME 3.04+0.95a 2.65+0.83b 3.35+1.01a 3.20+1.08a
R 2.82+0.91a 2.43+0.87b 3.07+£1.08a 3.03+0.93a
7 By 2.90+0.86a 2.63+£0.90b 3.20+0.91a 3.27+0.92a
2 kA E (2007/04/21)
HE 2.43+1.05a 2.54+1.02a 2.75+£0.99a 2.87+0.89a
R 2.39+0.96a 2.33+0.85a 2.61£0.89a 2.65+0.81a
7 R 2.68+1.10a 2.74+1.06a 2.91+0.87a 3.02+0.87a

D 34 i - Ymeantstandard deviation

VR R R HE Y AL L RN M E FEE ttest £ &R E(a=0.05)
Y)Numbers with same letter in one tested item under each seasonal banana of same cultivar
indicates insignificant difference in t-test between two farming systems ( 0=0.05) .
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[ s (3) LEMA e E A8 BEERBARSSHEIFEN M, (4)
EIEERAS X E R (5) XEBBREGIRNE EREm T RITAMBRETEL
ERLELEREBEARBEEER  AANEKALA KR BTRRBIFH FEZE R R
BRAHEMBAZER RBHARSBSERDLERETERERLE T2 >
THBRENDEMREERBRFZEEZ L B EEMAMZ BBEIE R BIBITHRIBK
EEHEZWSTHHEY M HELIELEBHZ ZHEL -

RRBET  AMBBEETRILEEL HKREMAZLE - FHEZRAR
B (ERMA) > MEOKRSE - B AR EETRALEKERE HE
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Summary

Soil analysis, Fusarium wilt incidence of banana orchards, postharvest quality and
sensory test of ‘Pei-chiao’ and ‘Fromosana’ under organic farming were proceeded.
Results from soil analysis indicated that organic farming practices had positive effects on
soil quality, as compared to conventional farming, by (1) increasing cation exchange
capacity, organic carbon, microbial biomass carbon and nitrogen of soil, (2 ) lowering soil
bulk density and in turn increasing soil porosity, ( 3 ) increasing the population densities of
soil bacteria, fungi, non-symbiotic nitrogen-fixing bacteria, and calcium phosphate-
solubilizing bacteria, (4 ) enhancing soil aggregate stability, and (5) adjusting soil pH to
the range of mild alkalinity. A markedly lower Fusarium wilt incidence also resulted from
the organic farming practices, however, attention should be paid to the rise of soil salinity
in the banana orchard due to the application of organic fertilizers.

Results from postharvest quality evaluation and sensory test on ‘Pei-chiao’ and
‘Fromosana’ revealed that (1) organic farming practices raised the pulp penetration
resistance of summer and autumn bananas of both cultivars, and offered a better
mouthfeel, (2) organic farming practices increased the total soluble solids of autumn
‘Pei-chiao’ and winter ‘Fromosana’, however it did not cause difference in pulp water
content between the two systems, (3 ) the rate of peel discoloration during postharvest
maturing was slightly faster for organic bananas, (4 ) the shelf life was shorter for organic
summer and autumn bananas, and longer for organic winter and spring bananas, (5) the
mouthfeel, sweetness and flavor of the organic bananas were as good as those of the
conventional bananas, sometimes even better.
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