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#5% (Syzygium samarangense Merr. et Perry) - JEIABKEBERIASRAS - TR KB eRRg - HIUR
=R R E R - (R BRI E RIS, - ERERES - EHAT - KRBERNRESEES - %
R AEMRETTE 6-7 A - REEREBIRMEREREEZSHERFERE A RS  HOHEER LR E
BZREHRECEREN - RERRCRER (b 1985 5 & 1986 5 #55 2013 ; & 1997) % -

fit LB R B Ry e IR S FEIENIRa T, - HRTEYIRET- M At ¥ 5ER (Colletotrichum
gloeosporioides Penzig) k545 (Pestalotiopsis eugeniae Thuem ) ZF3EFE S E R E 2 HEEE &M 5 K1 »
TEfEREaENDE L (LB REENRE M EHEY SR H ISR - HEIFEREAEY) > INARE
T E i EREFE A DI Mg AR S &R (Ishii & Yamaguchi, 1981) - [t4h - fisaE il
BRI RERE R E M - G RS E R e n U T s EED R R R A 2K
WroRER Y — - HRIESWNE 2 IFREEN AR - AR FEARE (Bacillus subtilus) i
HEHERER 2 WS Wisa P atdsl mTsE B4 WE b 2 (AR 2 (iturin A) FRATZ (surfactin )
HLFEFEERFARR - PREEEZEE P. eugeniae 4 RIVEZIR T » HEFREZ R EA BHIHIE
R 4R & (Linetal, 2010 ; Linetal, 2011) - REEAREER T AP EE S RIGHIL - TREEEH %
TSR I B B E A 2 Bi4=w&E (antibiotic substance ) - FEFH1ERZE (Alejandro et al., 2011) - HEjENAN
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% (Powdery mildew ) ~ X {&4% (Fire blight ) BIEERE% ( Alternaria leaf spot) = (Alejandro et al., 2011) -
WS TE FEECA BRI aES RN AR A R RS FEN - ERER AR AEEIMRE
(BERRREE » HUEBITIEE R AHEE 2R -

AR EL I % R R 2 R AR R LR R L DR - SRR R S S Z i B IR AR
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FPRICR R R R EE SRR ERE R () - SRR R EIE MR S R
AR BHREZ SRR S H 30 H - SRUCHANR 6 H 16 H > ERBUR MG EARE Z 5 aRsu
WfE > TR KRB RS 0.5 Kz 2% > ST BT THESEE IRAHE - I noiERpa i aH 2 IR EGE » HEsm
HARETAIE R TR RBIER (4 2001) - ATERICRIERRES 284 > SURRIIBVIGHE A
R P 1R 2 PR R M R R A 1~ SRS R - 25 —HERRUCRANN 6 B 7 HER - 6 7 27
HERIL > S ESERBURAA A IR B SRR Ky 9.7% > FER G I 1 DU FAR B 2 FE R i (X
Fy 4.2% > HAREF—RITEHESEE - BEITHSE 2 0040 (FRRREy 2.0%) AHECRIpsmS 2= - &iat
FEEREER . SAME R B R AR KRR AR 21.5% K 12.6% > KA NE R B ISR E=
ZIEW o R AR E BRI TE R B R - SERPRREE 25 > A Rhizopus sp.EPREIFAE
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F—  FRIHETEE IR REARHRIAE (2011)

Table 1. Effects of various non-pesticide materials on fruit cracking rates and fruit weight of wax apple in 2011.

The first fruits The second fruits
Treatment Fruit cracking rates Fruit weight Fruit cracking rates Fruit weight
(%) (9) (%) (9)
1 g-I"* phosphorous acid 72.9aY 129.9a 60.3a 128.6a
Bacillus subtilis 1000X 72.7a 124.4a 55.8a 125.9a
Trichoderma sp.800X 72.1a 123.9a 68.5a 126.6a
Chemical control? 70.0a 124.0a 62.9a 127.6a
Untreated control 71.3a 129.9a 64.5a 132.3a

?62.5% Cyprodinil + Fludioxonil (WG) 1500X + 23% Azoxystrobin (SC) 3000X.
YData in each column with the same letter are not significantly different at 5% by Duncan’s multiple range test.

T FEFEREEEMEEREE 2 REWEREER (2011)
Table 2. Disease incidence and severity of fruit disease of wax apple after different non-pesticide materials
treatments in 2011.

The first fruits The second fruits
Treatment Disease incidence  Disease severity — Disease incidence Disease severity

(%) (%) (%) (%)
1 g-I"t phosphorous acid 10.6bY 5.3ab 6.3ab 3.1ab
Bacillus subtilis 2000X 2.0a 0.5a 4.2a 2.6a
Trichoderma sp.800X 20.9¢c 14.5¢ 21.5¢ 12.6¢
Chemical control® 5.5a 3.3ab 2.0a 1.5a
Untreated control 16.3bc 6.6b 9.7b 6.2b

262.5% Cyprodinil + Fludioxonil (WG) 1500X + 23% Azoxystrobin (SC) 3000X.
YData in each column with the same letter are not significantly different at 5% by Duncan’s multiple range test.

~ -~ FREEMESEIEHNAEBREREZAN
2012 EREBIM R LT E SR - e EAR F B MR S IEH - B A A ER AT ERE T
DI E 2 B » AsBRiRil —HER B TIHE - SR TRERHEIEINZ 6 A Mg - BE

RENERZER  HiEFIRRGEE 00%LL | HE P RAF I ERRR - MR EA S mE A mEE 28 (R
=) o KEIENERERY > SRR RIS IR R AR > AR SRR RS W
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ZIRE - DURIEAT SR (24.7%) » HIBRIER (14.4%) - HERR R RIEH - JEE0E R IEm
LEHAMIRE - ENSRIEHEZ HEIEE - DL 500 (SHEEIEEDE & 1,000 5 Sntile ek 2 b T 4H Bl 58 fi
fitiF} 500 fEhEAREIHE - SRICE RZ BB RE RS R RS REE 2R - RRE=RESR
FHAH > ME A R PR AR A BB R FAH - R LR R SR Ham B A T A rT R IkiE =
KEERE RSB AR B B SRR > RTRE Ry SR B RA nT IS AR o SR E 84 > WA
DRGSR © el 1F ARSI GRS EH RIS A TAEYIBEID B A4 - EEAAEYID 8% (phytoalexin) DL
FITHPTREHIRCR + — AR A THN W ~ BREWN KRR F OV E M EEN S - A/ DR ERE
J7 (C. gloeosporioides ) iSRS E MR E YRS (Ritenour et al,, 2004 ) - HUEBMHICHELRETS
DIt Fe a3 B A 200 TIE — R IE TR 2-5% = KBRS 2 35%L1_F ;15 [HEEESE S E i Sy
75 5 EFE Phytophothora palmivora~ Penicillium sp. ~ Aspergillus sp. ~ Rhizopus sp. ~ Mucor sp. 5z Cladosporium
sp. ~ Colletotrichum gloeosporioides & Pestalotiopsis euginae (Chen, 2004) - Az EFE R ERILE
KA EHE% B 16°C ~ RHS0%HYERE = RIS P TIE - S FREAR 7 MmO IR (3%
) - HAESREASHEREESEEZIE - AL EARER & n Bk i B 4H R R SE 3 B4 2 Fi
FEEATHEE i P A B KK

T= - MR E MR R B B R AR R R E IR (2012)
Table 3. Effects of Bacillus subtilis and phosphorous acid on fruit cracking rates and fruit weight of wax apple

in 2012.
Treatment Fruit cracking rates (% ) Fruit weight (g)
Bacillus subtilis 500X 93.8aY 128.1a
B. subtilis 500X + 1 g-I"* phosphorous acid 96.3a 131.1a
Chemical control? 98.1a 129.6a
Untreated control 97.2a 129.3a

262.5% Cyprodinil + Fludioxonil (WG) 1500X + 23% Azoxystrobin (SC) 3000X.
YData in each column with the same letter are not significantly different at 5% by Duncan’s multiple range test.

I ~ RS R S R R ER R 7 RERE AP (2012)
Table 4. Disease incidence and severity of fruit disease of wax apple after Bacillus subtilis and phosphorous
acid treatments in 2012.

Disease incidence (%) Disease severity (% )
Treatment
Harvest day 3 days after harvest Harvestday 3 days after harvest
Bacillus subtilis 500X 7.8aY 25.8b 2.2a 7.0b
. . 1
Bacillus subtllls_ 500X +1 g-| 4.6a 13.7a 254 53a
phosphorous acid
Chemical control? 3.9a 19.2ab 1.6a 6.3a
Untreated control 14.1b 23.2b 4.2b 8.6b

262.5% Cyprodinil + Fludioxonil (WG) 1500X + 23% Azoxystrobin (SC) 3000X.
YData in each column with the same letter are not significantly different at 5% by Duncan’s multiple range test.
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2013 FRERMB AR ESERE R R - iR S EE S R H R 2 RN E RS
T3 B SRR Z 0B R - L st e FE 3 2E 7 FRE 9 2 £ A SROJER ~ SRIGHR ~ BB JES & B 5397 ( Rhizopus
sp.) 55 > Horf DUSRYECS S RIS (G R 8 BIE —FRAESNR ~ o R ENE > K AR
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IR R B PRI R - FRIL 2SN - EEBREFE S &R me D34 - Him
AIRE SR S E PRI R . (LR RAERAE 28-30°C) ARE - ATHRICRE Z RIS K e IEw
TR FEREFRE > SREUR SR 2 IR SR IEIPAHLT - SR 2R RERHEEGERA
DURS SR 2 IR B O (a2 71.6%) - HFERARBLE ML SRS KB 2R (I7a
#60.0% ) - g il E AR B IR AHAE A DT 6 i o R E RN S 2 EIREER HAE AR a R -
EFRRIGR S A R BN E TS Ry LR BB -

T~ MER R PO R BRI Y R R R AR R E 28 (2013)
Table 5. Effects of Bacillus subtilis and phosphorous acid on fruit cracking rates and fruit weight of wax apple

in 2013.
Treatment Fruit cracking rates (%) Fruit weight (g)
1 g-I"t phosphorous acid 99.4aY 169.0a
Bacillus subtilis 500X 97.6a 161.0a
Chemical control? 91.9a 161.4a
Untreated control 95.1a 160.2a

262.5% Cyprodinil + Fludioxonil (WG) 1500X + 23% Azoxystrobin (SC) 3000X.
YData in each column with the same letter are not significantly different at 5% by Duncan’s multiple range test.

TN~ AEFEREEE & 2 s T R B E R 8 A 157 (2013)
Table 6. Effects of Bacillus subtilis and phosphorous acid on disease incidence and severity of Pestalotiopsis
fruit rot and anthracnose of wax apple in 2013.

Pestalotiopsis fruit rot Anthracnose
Treatment Disease incidence Disease severity Disease incidence  Disease severity
(%) (%) (%) (%)
1 g-I"* phosphorous acid 8.6bY 3.1b 6.8a 2.3a
Bacillus subtilis 500X 2.9a 0.7a 3.9a 1.5a
Chemical control? 3.4a 1.0a 4.0a 1.5a
Untreated control 8.7b 2.5b 4.9a 1.5a

?62.5% Cyprodinil + Fludioxonil (WG) 1500X + 23% Azoxystrobin (SC) 3000X.
YData in each column with the same letter are not significantly different at 5% by Duncan’s multiple range test.
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Effect of Non-chemical Materials on Control of Fruit Diseases

of Wax Apple!

Yi-Chen Tsai?

Abstract

The purpose of this research was to investigate the effect of non-chemical control on fruit disease of wax
apple. In 2011, we tested 800-fold dilution of Trichoderma sp., 1000-fold dilution of Bacillus subtilis, and
phosphorous acid (1 g/l ) in field trials. Among tested non-chemical materials, the application of 1000-fold
dilution of B. subtilis showed best efficacy to reduce fruit decay. The data indicated that the average control rate
was 67.2%, and similar with 63.0% of the fungicide-treated group. The following year, we tanked-mix and
sprayed phosphorous acid with B. subtilis. And the finding suggested that the mixed treatment significantly
reduce disease incidence and severity, compared with the separate formulation of B. subtilis. In order to clarify
the effects of B. subtilis and phosphorous acid on Pestalotiopsis fruit rot and anthracnose incidence respectively,
a further investigation was conducted. The results revealed that B. subtilis can inhibit fruit rot occur, but
ineffective against anthracnose of wax apple. Phosphorous acid (1 g/l ) was not effective against the above
diseases. In summary, sequentially spraying with B. subtilis during blossom stage of wax apple can effectively
prevent fruit rot. Additionally, this study also shows that mixed spraying with phosphorous acid can improve the
effectiveness of disease prevention. All the effective applications will be promoted to farmers in future.

Key words: wax apple, Pestalotiopsis fruit rot, anthracnose, Bacillus subtilis, phosphorous acid, non-chemical
measures.
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