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Postharvest skin sooty dapple and decay disease of pear fruit often originates at small stain symptoms that
occurred during harvest and handling. Experiments were conducted to characterize the effect of timing of
application of disease control materials, and to evaluate sequential postharvest applications of fungicides or
fungicides and bio-control agents. Fungicides and bio-control agents were increasingly less effective when the
period between harvest and application was prolonged. Thiabendazole (TBZ) applied to fruit without artifi-
cial wounding or inoculation effectively reduced skin sooty and decay disease when applied within 3 weeks or
6 weeks in 2 years of study. TBZ, Fludioxonil and pyrimethanil were effective in controlling skin sooty and
decay disease at artificial wounds inoculated with Cladosporium tenuissimum up to 14 days after inoculation.
Application of TBZ at harvest followed 3 weeks later by application of Fludioxonil was superior to applica-
tion of TBZ at harvest alone. Two bacterial biocontrol agents reduced skin sooty and decay disease at pear
wounds inoculated with C. tenuissimum up to 14 days after inoculation with C. tenuissimum, but were ineffec-
tive when applied at 28 days after inoculation. Of possible sequential arrangements of fungicide and bio-con-
trol treatments, application of the most effective material promptly after harvest generally resulted in the

highest level of disease control.
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Table 1. Effect of application timing of thiabendazole on
incidence of sooty dapple and decay in ‘Niitaka’ pear fruit after
5 months storage

Timing of Sooty dapple incidence Decay incidence
thiabendazole (%) (%)

treatment (week)” 2007 2008 2007 2008
Untreated 4.1a 16.2a 7.2a 25.8a
0 0.2c 5.9c 2.1c 2.6c

3 2.8b 8.3bc 3.7b 5.7bc
6 4.9a 9.7b 6.8a 10.6b

9 5.3a 13.1ab 6.0ab  18.6ab

YFruit were not artificially inoculated. Values within columns fol-
lowed by the same letter are not significantly different according to
Fisher's protected LSD test (P > 0.05).

“O=at harvest; 3=3 weeks after harvest.
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Table 2. Effect of timing of postharvest application of fungicides
on incidence of sooty dapple and decay disease in ‘Niitaka’ pear
fruit after 2 months storage

Days between Percentage of wounds infected”
inoculationand ~ Treatment’
treatment 2007 2008

0 Water 87.0a 100.0a
Thiabendazole 1.0b 0.0b
Fludioxonil 0.0b 0.0b
Pyrimethanil 0.0b 0.0b

1 Water 94.0a 100.0a
Thiabendazole 0.8b 0.0b
Fludioxonil 0.0b 0.0b
Pyrimethanil 0.0b 0.0b

2 Water 97.0a 100.0a
Thiabendazole 0.0b 0.0b
Fludioxonil 0.0b 0.0b
Pyrimethanil 0.0b 0.0b

7 Water 89.4a 100.0a
Thiabendazole 0.8b 0.8b
Fludioxonil 0.0b 0.0c
Pyrimethanil 0.0b 0.0c

14 Water 94.0a 100.0a
Thiabendazole 0.0b 66.2b
Fludioxonil 7.4b 3.8¢c
Pyrimethanil 49.8a 51.6b

21 Water - 100.0a
Thiabendazole - 6.6¢c
Fludioxonil - 86.7ab
Pyrimethanil - 64.2b

YThiabendazole was applied as 1.25 mLL™; Fludioxonil, 0.6 gL,
pyrimethanil 2.5 mLL™".

“After harvest, each fruit was wounded with a nail (2 mm diameterx
3 mm depth) and dipped in a spore suspension (1x 10° conidia L™") of
C. tenuissimum prior to fungicide treatment. In 2008, Decay was
evaluated 2 months after pathogen inoculation. Fruit were stored in
1~2°C. Values within columns followed by the same letter are not
significantly different according to Fisher's protected LSD test (P >
0.05).
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Table 3. Effect of postharvest fungicide treatments on incidence of sooty dapple and decay disease in ‘Niitaka’ pears

Treatment and timing” Percentage of fruit on”
3 weeks Sooty dapple Mold decay
At harvest

after harvest 2006 2007 2008 2006 2007 2008
Water Water 44a 45.2a 48.3a 8.8a 39.3a 99.3a
Water Thiabendazole 3.1a - 41.0b 4.1b 30.1b 84.7b
Water Fludioxonil 3.6a - 33.5b 4.8b 25.8b 82.7b
Thiabendazole Water 0.8b 29.4b 15.7¢ 1.2¢ 23.7b 40.7¢
Thiabendazole Fludioxonil 1.0b 11.0c 6.3d l.4c 10.5¢ 13.3d
Fludioxonil Water 0.7b 5.2¢ 1.3e l.1c S.1c 4.7e
Fludioxonil Thiabendazole 0.6b 24c 0.5¢ 0.8¢c 2.8¢c 1.3e

*In 2006, treatments were applied to unwounded fruit without artificial inoculation. In 2007 and 2008, fruit were wounded with a nail (2 mm
diameterx3 mm depth) and dipped in a spore suspension of C. tenuissimum (1x 10°onidia L™") prior to treatment. Thiabendazole was sprayed at
1.25 mLL™, and Fludioxonil at 0.6 gL™" to fruit.

“Between and following treatments, all fruit were stored in plastic boxes at 1~2°C. Sooty dapple and decay incidence was evaluated after
2 months of storage (wound-inoculated fruit) or 5 months of storage (non-wounded fruit). Values within columns followed by the same letter are
not significantly different according to Fisher's protected LSD test (P> 0.05).
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Table 5. Effect of postharvest fungicide and biocontrol agent
treatment sequences on incidence of decay in ‘Niitaka’ pears

.. D inciden
Treatment and timing” ecay incidence

(% of fruit)
Atharvest  © Wheeks after 5007 2008
arvest

Water Water 89a 11.1a
Water Bio-Save 110 82a 135a
Water Thiabendazole 83a 120a
Bio-Save 110 Thiabendazole 7.8 a 59b
Bio-Save 110 Water 6.8 a 52b
Bio-Save 110 Bio-Save 110 - 2.6b
Thiabendazole  Bio-Save 110 2.8b 45b
Thiabendazole =~ Water 5.6 ab 33b
Thiabendazole  Thiabendazole - 2.7b

“Fruit were neither artificially wounded nor artificially inoculated.
Between and following treatment, all fruit were stored in plastic
boxes in air at 1~2°C. Thiabendazole was applied at 1.25 mLL™, and
Bio-Save 110 at 1.65gL™ to fruit by spray application. Decay
incidence was evaluated after 5 months of storage. Values within
columns followed by the same letter are not significantly different
according to Fisher's protected LSD test (P >0.05).

= AZT Fole] A gASo] HLektH(Table 5). &
gk, 2007'd ] Bio-save 110 ¥ 3+ £ 65 TBZ
= drxAee ey $Es —:Uﬂ A skA X
Ak 28y, 284 TBZ ¥ 3F & 659l Bio-save
110 A= FA2 (@A 2)e} vlar] Fofge] 2 o
AstAl A ST 20089 = 423HA] Bio-save 110 &
= TBZ Agl= FA 2 e vl B &o] 59%= HA
sHAl F-oj kel WS A ST 2y, 7 65l
24291 Bio-save 110 &= Fuzte] 2 S 6L
AstAl= sttt 28, 8 5 65l TBZ %=+ Bio-
save 1102] A 2]+= 20079 Bio-save 110x2]E5 A €] 3oL
g0l 2.6~4.5%% 5 A a3t =4 YER
TH(Table 5).

kO

o]
=21

W A = 151011/\1 A E = H9d ‘34 ey
o WAAAE S8l 237 AP A >
= AEAA *EE ,=} % “Zﬂﬂ T ‘21‘219}% Ees

7t Rl ASE [
A, AgA 19}4& 6%11 TJr%-l 1-@} 6%&5:1
T Age AAFLle Fo A A mIHTE Wik
gy TBZE & 3~65°l A2r AZT AAL=
Bafjg} wke #2)8 AAHAT). TS, TBZ, Fludioxonil

}L

-

o

S

J
Eugrﬂzmoz

;];‘(_]i . B3} .

AU - B - e

3} Pyrimethanil *2]¢] 23t FAudE 2 Fujjz} w2
BT Al Hd 140177]'11 wo] A=t 2
23 34 TBZ % 35 & Fludioxonil &+ &HA]
TBZ TH&-A g B} oA go] &qin) 3+, 259 A
SR A (EXTN-1, Bio-Save 110)= C. fenuissimum 735*]
oA A 149714 EHE AlEt A Fes T
ez AT 8 JATE 7He & AR AdEgd
o AEAoE A% T AL ¢ FHfiAE S8l A
2 0E Az T A Al A o 7
% AR

= YHads AN

2~
T

» o ot

e o o
o

_‘

T~

g8

Chand-Goyal, T. and Spotts, R. A. 1997. Biological control of
postharvest diseases of apple and pear under semi-commercial
and commercial conditions using three saprophytic yeasts.
Biol. Control 10: 199-206.

Errampalli, D. 2003. Effect of fludioxonil on germination and
growth of Penicillium expansum and decay in apple cvs.
Empire and Gala. Crop Protect. 23: 811-817.

Fidler, J. C., Wilkinson, B. G,, Edney, K. L. and Sharples, R. O.
1973. The biology of apple and pear storage. Res. Rev. 3,
Commonwealth Agric. Bur., Maidstone, Kent, UK, pp. 157-
172.

Filonow, A. B. 1998. Role of competition for sugars by yeasts in
the biocontrol of gray mold of apple. Biocontrol Sci. Technol.
8, 243-256. Fungicide Resistance Action Committee, 1998.
Status report and recommended fungicide resistance
management guidelines. Global Crop Protection Federation,
Brussels, pp. 27.

Hansen, E. and Mellenthin, W. M. 1979. Commercial handling
and storage practices for winter pears. Ore. State Univ. Ag.
Exp. Sta. Special Rept. 550.

Jeffers, S. N. and Hankinson, T. R. 1995. Biological control of
postharvest diseases of apples and pears: preliminary results
from the 1994 Bio-SaveTM field trial program. In: Proc. 11th
Ann. Wash. Tree Fruit Postharvest Conf, Wenatchee.

Kupferman, E. A. 1998. Postharvest applied chemicals to pears: a
survey of pear packers in Washington, Oregon, and California.
Tree Fruit Postharvest J. 9: 3-24.

Mari, M., Bertolini, P. and Pratella, G. C. 2003. Non-conventional
methods for the control of post-harvest pear diseases. J. Appl.
Microbiol. 94: 761-766.

Roberts, R. G 1994. Integrating biological control into
postharvest disease management strategies. HortScience 29:
758-762.

Spotts, R. A., Sanderson, P. G, Lennox, C. L., Sugar, D. and
Cervantes, L. A. 1998. Wound healing and staining of mature
d'Anjou pear fruit. Postharvest Biol. Technol. 13: 27-36.



Al A A<D 8 gl tigh A & 235

Vostermans, B., Creemers, P., Bylemans, D. and Garnier, A. 2005. newtools. Washington State Univ. Tree Fruit Res. Ext. Ctr.
A new postharvest fungicide to control fruit rot on apple and PostharvestInformationNetwork, http://postharvest.tfrec.wsu.edu/
pear. Commun. Agric. Appl. Biol. Sci. 70: 79-89. PC2004C.pdf.

Xiao, C. L., Kim,Y. K. and Faubion, D. 2004. Decay control with



