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: Control of Anthracnose Disease of Chili Fruit after Harvest by Hot
Water Treatment
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Abstract

Anthracnose Disease of Chili Fruit after Harvest was caused by two fungi, Colletotrichum
capsici and C. gloeosporioides. This research was study the optimal temperature of hot water
and time to control anthracnose disease on chili fruits. The experiment was conducted at
Postharvest and Processing Research and Development Division, during October 2 0 1 7 -
September 20 1 9. Experimental design was CRD. Study on the efficiency of 3 hot water
temperatures of 50, 52 and 55°C for 1, 2, 3, 4 and 5 minutes. The results showed that hot water
55°C for 5 minutes had the effect of inhibiting germination of C. capsici spores to 99.8% and
completely inhibited germination of C. gloeosporioides spores, as well as able to inhibit the
severity of disease on inoculated chili fruits with C. capsici 95.4%, lesion size 0.19 cm and with
C. gloeosporioides 85.6%, lesion size 0.30 cm. Then the hot water 52 and 55°C were selected to
test the efficacy of disease control. It was found that the hot water of 55°C for 2 and 3 minutes
effectively inhibited the severity of the disease on inoculated fruits. The naturally infected
chilies dipped in hot water 55°C for 2 minutes, disease incidence was the lowest 6.7%, with a
statistically significant difference compared to the control set with 24.7% of disease incidence.
Hot water was affected the storage quality of chili fruits as follows: The chili dipped in hot water
had no significant difference in weight loss, but the color change of fruits was statistically
different, with the red value (a* value) greater than the control set and chili fruits when stored
at 15°C for 14 days the firmness was not different from the control set.

Keywords: chili, anthracnose, hot water
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Figure 1 a) Chili fruits show anthracnose symptoms caused by C. ca,osic/

b) Colony of C. capsici on PDA c) Conidia of C. capsici
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Figure 2 a) Chili fruits show anthracnose symptoms caused by C. gloeosporioides

b) Colony of C. gloeosporioides on PDA  ¢) Conidia of C. gloeosporioides
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Table 1 Germination of Colletotrichum capsici spores cause of anthracnose disease dipping in

hot water and stored at room temperature for 6 hours.

Germination of C. capsici (%)

Treatment

50°C ** 52°C ** 55°C **
Control (inoculated chilies) 79.00 d 77.40 c 82.20 ¢
Hot water for 1 min. 16.20 ¢ 10.00 b 3.60 b

Hot water for 2 min. 8.40 b 4.00 a 1.60 ab




Hot water for 3 min. 3.00 a 2.00 a 1.40 ab

Hot water for 4 min. 6.80 b 1.60 a 1.40 ab
Hot water for 5 min. 0.60 a 0.40 a 0.20 a
CV (%) 12.44 16.32 14.62

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01

Table 2 Germination of Colletotrichum gloeosporioides spores cause of anthracnose disease

dipping in hot water and stored at room temperature for 6 hours.

Germination of C. gloeosporioides (%)

Treatment

50°C ** 5ooC ** 55oC **
Control (inoculated chilies) 75.80 ¢ 79.80 ¢ 77.80 ¢
Hot water for 1 min. 44.00 b 39.60 b 520 b
Hot water for 2 min. 6.60 a 3.80 a 1.60 a
Hot water for 3 min. 3.20 a 3.20 a 1.20 a
Hot water for 4 min. 2.60 a 0.80 a 0.20 a
Hot water for 5 min. 2.40 a 0.60 a 0.00 a
CV (%) 21.94 21.97 17.35

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01
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Colletotrichum spp.
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fudanusuusdlé 95.6% wag 95.3% fuuiauka 0.12 waw 0.13 @y, MuEIFU uazthiou 557, U
2-5 undl fudanugunssvedlsaldlaiunndiafunisadd winsguuiu 2 und anunsodudsligean

95.4% Wazdluuiakug 0.13 wu. (Table 3-4 uag Figure 3-5)
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wag 5 Wil Gudiaugunsalan iuaneeiuni9ada dell 81.2% 82.8% uag 84.1% ANNA1AU wavU)
Fou 55%%. W 3 Ui anunsadudinnugunsalagegn 88.0% uasiivuinuka 0.21 9y, (Table 5-6 uag
Figure 6-8)

Table 3 Lesion on fruit of inoculated chilies with Colletotrichum capsici dipping in hot water

stored at room temperature for 7 days

Lesion on fruit (cm)

Treatment
50°C ** 5ooC ** 55oC

Control (inoculated chilies) 277 e 276 d 2.80 ¢
Hot water for 1 min. 2.12d 1.29 c 0.87b
Hot water for 2 min. 181 c 1.19 ¢ 0.13 a
Hot water for 3 min. 1.52b 0.45b 0.18 a
Hot water for 4 min. 1.38 b 0.12 a 0.19 a
Hot water for 5 min. 0.87 a 0.13a 0.19 a
CV (%) 10.45 8.24 11.27

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01

Table 4 Inhibition of disease severity on inoculated chilies with Colletotrichum capsici dipping in

hot water stored at room temperature for 7 days

Inhibition of disease severity (%)

Treatment

50°C ** 500C ** 55oC **
Control (inoculated chilies) 0.00 e 0.00d 0.00 c
Hot water for 1 min. 23.46 d 53.26 c 69.14 b
Hot water for 2 min. 34.72 c 56.77 ¢ 95.43 a
Hot water for 3 min. 45.04 b 83.65 b 93.71a
Hot water for 4 min. 50.06 b 95.58 a 93.21 a
Hot water for 5 min. 68.69 a 95.29 a 93.29 a
CV (%) 13.74 4.71 3.03

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01



Table 5 Lesion on fruit of inoculated chilies with Colletotrichum gloeosporioides dipping in hot

water stored at room temperature for 5 days

Lesion on fruit (cm)**

Treatment

50°C 52°C 55°C
Control (inoculated chilies) 198 e 1.72d 1.78 c
Hot water for 1 min. 1.38 d 1.00 c 036 b
Hot water for 2 min. 1.06 c 0.55b 0.25 ab
Hot water for 3 min. 0.71 b 0.32 a 0.21 a
Hot water for 4 min. 0.79 b 0.29 a 0.23 ab
Hot water for 5 min. 0.40 a 0.27 a 0.30 ab
CV =0.0%
Comparison 2-C*T means: LSD (5%) = 0.118

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01

Table 6 Inhibition of disease severity on inoculated chilies with Colletotrichum gloeosporioides

dipping in hot water stored at room temperature for 5 days

Inhibition of disease severity (%)

Treatment

50°C ** 5ooC ** 55oC **
Control (inoculated chilies) 0.00 e 0.00d 0.00d
Hot water for 1 min. 30.10 d 40.94 ¢ 79.61 ¢
Hot water for 2 min. 46.42 c 67.64 b 85.76 ab
Hot water for 3 min. 63.75 b 81.15 a 88.03 a
Hot water for 4 min. 60.08 b 82.76 a 86.79 ab
Hot water for 5 min. 79.48 a 84.10 a 82.94 bc
CV (%) 9.42 7.83 4.05

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01




Figure 3 Inoculated chilies with Colletotrichum capsici dipping in hot water 50°C stored at room
temperature for 7 days
a) control (inoculated chilies) b) 50°C for 1 minute C) 50°C for 2 minutes

d) 50°C for 3 minutes e) 50°C for 4 minutes f) 50°C for 5 minutes

Figure 4 Inoculated chilies with Colletotrichum capsici dipping in hot water 52°C stored at room
temperature for 7 days
a) control (inoculated chilies) b) 52°C for 1 minute Q) 52°C for 2 minutes

d) 52°C for 3 minutes e) 52°C for 4 minutes f) 52°C for 5 minutes

Figure 5 Inoculated chilies with Colletotrichum capsici dipping in hot water 55°C stored at room
temperature for 7 days

a) control (inoculated chilies) b) 55°C for 1 minute C) 55°C for 2 minutes

d) 55°C for 3 minutes e) 55°C for 4 minutes f) 55°C for 5 minutes

Figure 6 Inoculated chilies with Colletotrichum gloeosporioides dipping in hot water 50°C stored
at room temperature for 5 days

a) control (inoculated chilies) b) 50°C for 1 minute Q) 50°C for 2 minutes

d) 50°C for 3 minutes e) 50°C for 4 minutes f) 50°C for 5 minutes



Figure 7 Inoculated chilies with Colletotrichum gloeosporioides dipping in hot water 52°C stored
at room temperature for 5 days
a) control (inoculated chilies) b) 52°C for 1 minute C) 52°C for 2 minutes

d) 52°C for 3 minutes e) 52°C for 4 minutes f) 52°C for 5 minutes

Figure 8 Inoculated chilies with Colletotrichum gloeosporioides dipping in hot water 55°C stored

at room temperature for 5 days
a) control (inoculated chilies) b) 55°C for 1 minute C) 55°C for 2 minutes

d) 55°C for 3 minutes e) 55°C for 4 minutes f) 55°C for 5 minutes

4. UsyAvsnmvesidoulunsmunsilsaueuunsaluauunaninivyunsgnide Colletotrichum spp.

dndengamninarnaiifnalunisemunulsaldfiondes deil thiou 52°0. uiu 3, 4 uags un
waztinfeu 55%. 11U 1, 2 uay3 Ui
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Figure 11-12) 91nuan svnaesindouis 2 gumdl fio 52 uay 55%. fnadudinnuguussuunandnd

Uanweldmninansinseaesy 500 1n./a. Wy 3 Wi



Table 7 Inoculated chili fruits dipping in hot water 52°C stored at room temperature for 5 days

C. capsici C. gloeosporioide
Treatment Lesion on fruit Inhibition of disease Lesion on fruit Inhibition of disease
(cm) ** severity (%) ** (cm) ** severity (%) **
Control
(inoculated chilies) 0.4915 ¢ 0.000 ¢ 0.7307 d 0.000d
52°C 3 min 0.1737 a 65.197 a 0.1390 a 81.046 a
52°C 4 min 0.1278 a 73.207 a 0.1793 b 75.437 b
52°C 5 min 0.1252 a 74.045 a 0.1655 ab 77.173 ab
Prochloraz 0.5 mg/l 0.2862 b 40.764 b 0.2987 ¢ 58.890 ¢
CV (%) 22.96 19.39 9.64 6.30

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01

Table 8 Inoculated chili fruits dipping in hot water 55°C stored at room temperature for 5 days

C. capsici C. gloeosporioide
Treatment Lesion on fruit Inhibition of disease Lesion on fruit Inhibition of disease
(cm) ** severity (%) ** (cm) ** severity (%) **
control
(inoculated chilies) 0.4597 ¢ 0.000 ¢ 0.9587 ¢ 0.000 c
55°C 1 min 0.1945 b 56.969 b 0.1667 a 82.585 a
55°C 2 min 0.1085 a 76.064 a 0.1487 a 84.269 a
55°C 3 min 0.1027 a 77.221 a 0.1293 a 86.412 a
Prochloraz 0.5 mg/l 0.1833 b 58.373 b 0.3658 b 61.778 b
CV (%) 20.45 17.57 11.35 521

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01

Figure 9 Inoculated chilies with Colletotrichum capsici dipping in hot water 52°C stored at room
temperature for 5 days

a) control (inoculated chilies) b) 52°C for 3 minute Q) 52°C for 4 minutes



d) 52°C for 5 minutes e) prochloraz for 3 minutes

Figure 10 Inoculated chilies with Colletotrichum capsici dipping in hot water 55°C stored at

room temperature for 5 days
a) control (inoculated chilies) b) 55°C for 1 minute Q) 55°C for 2 minutes

d) 55°C for 3 minutes e) prochloraz for 3 minutes

Figure 11 Inoculated chilies with Colletotrichum gloeosporioides dipping in hot water 52°C

stored at room temperature for 5 days
a) control (inoculated chilies) b) 52°C for 3 minute Q) 52°C for 4 minutes

d) 52°C for 5 minutes e) prochloraz for 3 minutes

Figure 12 Inoculated chilies with Colletotrichum gloeosporioides dipping in hot water 55°C

stored at room temperature for 5 days
a) control (inoculated chilies) b) 55°C for 1 minute Q) 55°C for 2 minutes

d) 55°C for 3 minutes e) prochloraz for 3 minutes
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1% '
Y o v =

nansnaaesande 4 Benszduinfouiinuaulsauouunsaluaiiinainiders 2 wdaldd
ihalinaaeuaiuaslsauunaninlivgnite (Fefiinainuuasgn) éun thiou 52°. w1u 3 uay 5
unit thdou 55%. w1u 2 Wit Wisuifisuiuanslnsnaesy wazgamuay Handnlijuihdou) deen
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TsA 22.7% uaztinfou 55°¢. utu 2 uid wunsiAnlsasan 6.7% (Table 9) aanndasiu Maxin et al.
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1-5%) (Table 9)

Table 9 Effect of hot water on disease incidence and disease index of chili fruits stored at room

temperature for 5 days

Treatment Disease incidence (%)** Disease index (%)** Level of disease severity
control (inoculated chilies) — 24.667 b 14.167 b high

52°C 3 min 22.667 b 11.333 b high

52°C 5 min 12.000 a 4.667 a low

55°C 2 min 6.667 a 1.667 a low

Prochloraz 0.5 mU/L 12.667 a 10.167 b high

CV (%) 32.29 53.01 -

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01
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(Figure 13-14)

Table 10 Effect of hot water on quality of chili fruits stored at room temperature for 7 days

Treatment Weight loss (%)™ Firmness (N)** L value**  avalue*™ b value**
control (inoculated

chilies) 2.5966 17352 b 29.411 a 37.886 a 22.460 a
52°C 3 min 2.6220 17.780 b 31.233 bc  39.762 b 24.492 bc
52°C 5 min 2.6208 18.194 b 31.566 cd 40.276 b 26.244 ¢
55°C 2 min 2.6192 16.755 b 32.100 d 39.868 b 26.206 ¢
Prochloraz 0.5 mg/l 2.9106 14.834 a 30.463 b 37.284 a 23.489 ab
CV (%) 8.76 7.44 2.01 2.09 5.17

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01; ns = not significant

Table 11 Effect of hot water on quality of chili fruits stored at 15°C for 14 days

Treatment Weight loss (%)™ Firmness (N)™ L value**  avalue*®* b value**

control (inoculated
1.7162 17.064 32517b 35.238 a 25.815 a
chilies)

52°C 3 min 1.6414 18.790 32816 b 38.224 b 27.817 a



52°C 5 min 1.7238 17.713 31931 b 39.461 c 26.925 a

55°C 2 min 1.6110 18.364 32296 b 40346c  27.065 a
Prochloraz 0.5 mg/l 1.3432 18.220 29913 a 37643 b 22932 b
CV (%) 20.22 8.20 2.28 2.19 5.57

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01; ns = not significant

Figure 13 Chilies were dipping in hot water stored at room temperature for 7 days
a) control (non-dipping chilies) b) 52°C for 3 minute Q) 52°C for 5 minutes

d) 55°C for 2 minutes e) prochloraz for 3 minutes

Figure 14 Chilies were dipping in hot water stored at 15°C for 14 days
a) control (non-dipping chilies) b) 52°C for 3 minute Q) 52°C for 5 minutes

d) 55°C for 2 minutes e) prochloraz for 3 minutes
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