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Postharvest Disease Control of ‘Sunrise’ Papaya Using Hot Water and Prochloraz
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Abstract

Anthracnose disease in papaya caused by Colletotrichum spp. could damage papaya both before and
after harvest. The use of hot water and chemicals is popular in controlling postharvest diseases. However, high
temperature could damage fruit skin, whereas low temperature is time consuming. The aim of this research was to
develop a method for controlling postharvest diseases of 'Sunrise' papaya using hot water at various temperatures
and time combining with and without 200 mM NaCl or 250 ppm prochloraz. Two experiments were done
separately. First investigation was done with the latent infected diseases from the field, and second was done with
Colletotrichum gloeosporioides inoculation in the laboratory to obtain the most effective method in controlling of
this disease. The results showed that soaking papaya in 250 ppm prochloraz at 52°C for 3 minutes and then
immersed in cold water at 12°C for 5 minutes was 100% effective in controlling postharvest diseases of both
anthracnose and stem end rot after 7 — 9 days storage at 25°C with 1.75 mg/kg residue and still ripened normally,
whereas hot water treatment at 49°C for 20 minutes, hot water treatment at 52°C for 3 — 5 minutes and fruit dipping
in 250 ppm prochloraz still showed disease symptoms.
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Table 1 Quality of ‘Sunrise’ papaya fruits treated with hot water treatments with and without NaCl and prochloraz
after storage at 25+1°C for 7 days. Number of infected fruits and disease severity as percentage of
disease area on stem end and fruit skin evaluated after storage at 25+1°C for 11 days.

Treaiments it TS0 o prference futs () ot SN0
Control 100+0 14.1+1.2bc 6.36+1.64ab  3.71+0.95 100.0 100+ 0.0a 9.17+13.46a
49°C 20 minutes 100+0 14.8+1.2ab 6.59+1.76ab  4.14+1.07 66.7  50+41.5c 2.83+10.14ab
52°C 3 minutes 100+0 14.0+1.2c 6.55+1.71ab  4.00+0.82 70.0 58+45.6c 7.67+20.58ab
250 ppm prochloraz, 52°C 3 min. 100+0 14.9+1.1ab 6.22+1.53b 3.7140.76 0.0 0+ 0.0d 0.00+ 0.00b
200 mM NaCl, 52°C 3 min. 10040 15.1+1.2a 7.41+2.05a 4.14+0.69 76.7  77+43.0b 8.00+21.91ab
250 ppm prochloraz 10040 14.0+0.9c 6.38+1.05ab  3.86+0.90 10.0 10+£30.5d 2.17+ 9.44ab

F-test ns > > ns - * >

** Statistically significant difference at P<0.01, ns means non-significantly difference at P>0.05
Averages in the same column followed by different letters are significantly different based on Duncan’s Multiple Range Test (p<0.05)

Table 2 Quality of ‘Sunrise’ papaya fruits inoculated with Colletotrichum gloeosporioides for 48 hours and then
treated with hot water treatments with and without prochloraz after storage at 25+1°C for 7 days.
Number and diameter of disease incident marks at the inoculated area on fruit skin evaluated after
storage at 25°C for 9 days.

Treatments Ylellow TSS Firmnezss Consumer Nt{mtl>er of disease | Diameter of
Skin (%) (%) (N/cm®) preference incident marks  disease area (cm)
Control 100+0 12.0+0.9c 0.54+1.5ab 3.14+1.22 4.0040 a 1.22+0.87 a
52°C 3 minutes 100+0 12.6+0.4ab 1.68+2.7a  3.57+0.98 1.40+1.65¢c 0.37+0.60 c
52°C 5 minutes 100+0 12.7+0.8ab 0.24+0.3b  3.57+0.98 2.70+1.42 b 0.52+0.52 b
250 ppm prochloraz, 52°C 3 min. 100+0 13.1+0.7a 0.54+1.5ab 2.71+0.95 0.00+0d 0.00+0.00d
250 ppm prochloraz 100+0 12.2+1.4b 1.12+2.5ab 2.86+1.22 1.00+1.16 c 0.14+0.27 ¢
F-test ns > > ns * >

** Statistically significant difference at £<0.01, ns means non-significantly difference at P>0.05

Averages in the same column followed by different letters are significantly different based on Duncan’s Multiple Range Test (p<0.05)

5 v o a
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130U 52 aaA AT 3 WIhi+Prochloraz 250 ppm 1i¥eu 52 saAuwaldad 3 17+NaCl 200 mM Prochloraz 250 ppm

Figure 1 Disease incidence of papaya fruits after 11 days storage at 25°C; (A) Control, (B) 49°C 20 min., (C)
52°C 3 min., (D) 250 ppm prochloraz at 52°C 3 min., (E) 200 mM NaCl at 52°C 3 min., and (F) 250 ppm
prochloraz
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