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Effects of Ozone on Controlling Fruit Rot Diseases

of Imported Chinese Pear and Apple from China
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ABSTRACT

The effect of ozone to control Alternaria sp., Cladosporium sp. and Penicillium sp.
which were isolated from fruit rot of imported chinese pear and apple from China during
October 2015-danuary 2016. Completely Randomized Design (CRD) was employed in
these studies. The mycelial growth of Alternaria sp., Cladosporium sp. and Penicillium sp.
were not inhibit after exposure of ozone at 1 g/hr. for 0 (Control), 15, 30, 45 and 60
minutes. The same result was also shown when ozone gas at 1 g/hr. for 0, 15, 30, 45
and 60 min. was applied on chinese pear and apple. Whereas, application of ozonated
water at 1 g/hr. for 30, 45 and 60 min, the spores germination of Alternaria sp.,
Cladosporium sp. and Penicillium sp after 24 h of incubation were 0.40-0.80, 0 and 0%
respectively. Moreover, application of ozonated water at 1 g/hr. for 30, 45 and 60 min.
also significantly inhibited fruit rot by 100% in chinese pear and apple after storage
compared to the application of the ozonated water for 15 min. could inhibited fruit rot

diseases only 0.52-3.31%
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Figure 1 Colony and sporing structures of Alternaria sp. (A-C), Cladosporium sp. (D-F),

and Penicillium sp. (G-1) causing fruit rot in imported chinese Pear
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Table 1 Growth inhibition(%) of in vitro mycelial growth of Alternaria sp., Cladosporium
sp., and Penicillium sp. after exposure to 1 g/hr. ozone for 0 15, 30, 45 and 60

min and incubated at 27 °C for 8 days

Time of Alternaria sp. Cladosporium sp. Penicillium sp.
Colony Colony Colony Colony Colony Colony
Fruit expo.sure diameters inhibition diameters inhibition diameters inhibition
(min) (cm) % (cm) % (cm) %
0 9.00 a' - 820 a - 9.00 a -
15 9.00 a 0.00 a 820 a 0.00 a 9.00 a 0.00 a
Chinese 30 890 a 200 a 820 a 0.00 a 9.00 a 0.00 a
Pear 45 8.80 a 300 a 810 a 200 a 9.00 a 0.00 a
60 8.80 a 3.00 a 810 a 2.00 a 9.00 a 0.00 a
0 9.00 a - 820 a - 9.00 a -
15 9.00 a 0.00 a 820 a 0.00 a 9.00 a 0.00 a
Apple 30 9.00 a 0.00 a 820 a 0.00 a 9.00 a 0.00 a
45 890 a 200 a 810 a 200 a 9.00 a 0.00 a
60 8.90 a 200 a 810 a 200 a 9.00 a 0.00 a

" Mean in the column, followed by a common letter are not significant difference at 5% level by DMRT

Table 2 Disease inhibition (%.) of Alternaria sp., Cladosporium sp., and Penicillium sp.
on artificially inoculated imported chinese pear and apple after exposure to
1 g/hr. ozone for 0 15, 30, 45 and 60 min and stored at 10 °C for 14 days

Time of Alternaria sp. Cladosporium sp. Penicillium sp.
Diameters Disease Diameters Disease Diameters Disease
Fruit expo-sure of lesion inhibition of lesion inhibition of lesion inhibition
(in) (cm) % (cm) % (cm) %
0 6.32 a - 420 a - 5.66 a -
15 6.30 a 031 a 417 a 0.71 a 564 a 0.35 a
Chinese 30 628 a 063 a 414 a 142 a 563 a 053 a
Pear 45 6.26 a 095 a 413 a 166 a 558 a 141 a
60 6.23 a 142 a 411 a 214 a 554 a 212 a
0 5.86 a - 3.62 a - 6.42 a -
15 577 a 153 a 358 a 110 a 6.39 a 0.46 a
Apple 30 572 a 239 a 3.56 a 165 a 6.37 a 0.77 a
45 564 a 3.75 a 348 a 3.86 a 6.36 a 093 a
60 562 a 409 a 343 a 524 a 6.34 a 124 a

"Mean in the column, followed by a common letter are not significant difference at 5% level by DMRT
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Figure 2 Symptoms of fruit rots on infected imported chinese pear by Alternaria sp.,

Cladosporium sp., and Penicillium sp. after exposure to 1 g/hr. ozone for 0 15, 30, 45

and 60 min. and stored at 10 °C for 14 days
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Table 3 Spore germination (%) of Alternaria sp., Cladosporium sp., and Penicillium sp.

after treated by ozonated water for 0 15, 30, 45 and 60 min. and incubated at

27 °C for 24 hr.

Time of exposure to Alternaria sp. Cladosporium sp Penicillium sp.
Fruit ozone in water Spore germination Spore germination Spore germination
(minute) (%) (%) (%)

0 9880 b 88.60 b 98.20 b
15 96.60 b 8720 b 97.80 b
Chinese 30 060 a 0.80 a 0.80 a
pear 45 0.00 a 0.00 a 0.00 a
60 0.00 a 0.00 a 0.00 a
0 99.60 b 9040 b 9840 b
15 98.20 b 89.40 b 96.60 b
Apple 30 040 a 0.60 a 0.80 a
45 0.00 a 0.00 a 0.00 a
60 0.00 a 0.00 a 0.00 a

¥ Mean in the column, followed by a common letter are not significant difference at 5% level by DMRT

7

Figure 3 Articulate and swollen hyphae (A) and normal hyphae (B) of Alternaria sp.,

swollen hyphae (C) and normal hyphae (D) of Cladosporium sp., swollen hyphae (E) and

normal hyphae (F) of Penicillium sp.
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Table 4

Fruit rot disease inhibition (%) on artificially inoculated imported chinese pear

and apple Alternaria sp., Cladosporium sp., and Penicillium sp. after exposured to
and stored at 10 °C

ozonated water for 0 (Control), 15, 30, 45 and 60 min.

for 14 days
Time of Alternaria sp. Cladosporium sp. Penicillium sp.
exposure to
. . Diameter Disease Diameter Disease Diameter Disease
Fruit ozone in
of lesion inhibition of lesion inhibition of lesion inhibition
w.ater (cm) % (cm) % (cm) %
(minute)
0 6.82 b"” - 416 b - 764 b -
Chinese 15 6.72 b 146 b 403 b 316 b 760 b 052 b
Pear 30 0.00 a 100.00 a 0.00 a 100.00 a 0.00 a 100.00 a
45 0.00 a 100.00 a 0.00 a 100.00 a 0.00 a 100.00 a
60 0.00 a 100.00 a 0.00 a 100.00 a 0.00 a 100.00 a
0 526 b - 422 b - 842 b -
15 517 b 171 b 408 b 331 b 819 b 273 b
Apple 30 0.00 a 100.00 a 000 a 100.00 a 0.00 a 100.00 a
45 0.00 a 100.00 a 000 a 100.00 a 0.00 a 100.00 a
60 0.00 a 100.00 a 000 a 100.00 a 0.00 a 100.00 a

¥ Mean in the column, followed by a common letter are not significant difference at 5% level by DMRT

Alternaria sp.

cladosporium sp.

Penicillium sp.

Control

15 min

30 min.

45 min.

60 min.

Figure 4 Effectiveness of ozonated water at 0 (Control), 15, 30, 45 and 60 min on

fruit rots of imported chinese pear and apple by Alternaria sp., Cladosporium sp., and

Penicillium sp. after stored at 10 °C for 14 days
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