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Fig. 1.
anthracnose spots.

Nine days after Ethephon (3,000%) treatment, green mature fruits of ‘Irwin’ mango turned red and appeared
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Fig. 2. Nine days after Ethephon treatment, the expending-stage ‘Irwin’ mango fruits kept green or turned red in-

completely.
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# 1. 1992 FEEERT R BB NETERAUR BRI BRI B BRESRE NI R 3,000
e R EL - RE RN ERIEERRIEL (%) -
Table 1. The prediction data of disease incidences of anthracnose and stem end rot of green mature ‘Irwin’ mango

fruits treated with Ethephon solution (3,000 dilution) for 12 d. (The mango fruits were harvested from candidate or-
chards at Yujing, Tainan in July 1992)"

Farmer Anthracnose (%)” Stem end rot (%)” Healthy fruit at
No. 6" 9 12 15 18 No. 6" 9 12 15 18 No. the 12" day (%)
1 0.0 0.0 0.0 0.0 9.8 1 0.0 0.0 0.0 5.0 15.0 1 100.0
2 1.5 1.5 1.5 1.5 4.8 2 0.0 0.0 0.0 45 227 1 98.5
3 0.0 1.7 33 133 246 4 0.0 0.0 0.0 0.0 5.0 1 96.7
4 0.0 0.0 33 83 148 4 0.0 0.0 0.0 0.0 10.0 1 96.7
5 0.0 1.5 1.5 32 5.0 2 0.0 0.0 4.5 9.1 18.2 11 94.0
6 33 5.0 6.7 8.3 27.7 7 0.0 0.0 0.0 0.0 10.0 1 93.3
7 33 6.7 53 167 244 6 0.0 0.0 5.0 5.0 20.0 13 89.7
8 32 4.8 9.5 133 214 9 0.0 0.0 48 333 762 12 85.7
9 6.7 6.7 167 283 313 17 0.0 0.0 0.0 250 35.0 1 83.3
10 0.0 1.7 7.4 74 26.1 8 0.0 0.0 10.0 10.0 30.0 17 82.6
11 5.0 6.7 133 233 370 15 0.0 0.0 5.0 10.0 35.0 13 81.7
12 6.6 150 193 246 603 19 0.0 0.0 0.0 0.0 10.0 1 80.7
13 0.0 3.5 148 313 633 16 0.0 0.0 5.0 10.0 40.0 13 80.2
14 83 150 228 229 288 22 0.0 0.0 0.0 5.0 20.0 1 77.2
15 6.3 7.3 9.9 10.0 10 0.9 32 142 317 24 75.9
16 11.1 150 250 283 42.1 24 0.0 0.0 0.0 0.0 5.0 1 75.0
17 47 250 263 313 410 25 0.0 0.0 0.0 15.0 30.0 1 73.7
18 6.7 6.7 11.7 11.8 238 12 0.0 0.0 150 300 50.0 25 73.3
19 1.7 6.7 193 193 48.0 19 0.0 5.0 10.0 150 25.0 17 70.7
20 4.8 48 206 298 357 21 0.0 0.0 9.5 333 619 16 69.9
21 7.6 9.1 175 21.1  31.0 18 0.0 45 136 364 722 23 68.9
22 133 150 229 306 72.7 23 0.0 0.0 10.0 30.0 55.0 17 67.1
23 6.6 133 11.1 444 46.7 11 0.0 0.0 250 250 500 31 63.9
24 33 8.8 31.5 563 788 28 0.0 5.0 10.0 15.0 35.0 17 58.5
25 33 44 119 273 733 13 0.0 25.0 30.0 450 70.0 32 58.1
26 33 6.7 122 19.0 28.6 14 0.0 20.0 30.0 400 70.0 32 57.8
27 6.7 317 368 529 786 31 0.0 5.0 10.0 20.0 25.0 17 53.2
28 183 233 298 47.1 625 26 0.0 10.0 200 70.0 85.0 26 50.2
29 145 303 412 452 933 33 0.0 5.0 10.0 250 45.0 17 48.8
30 16.7 21.7 333 463 66.7 29 0.0 5.0 20.0 60.0 85.0 26 46.7
31 183 351 389 444 80.0 32 0.0 10.0  20.0 40.0 60.0 26 41.1
32 100 20.0 333 373 455 29 0.0 5.0 30.0 60.0 75.0 32 36.7
33 123 175 29.8 444 60.0 26 0.0 0.0 421 842 895 36 28.1
34 83 431 61.1 750 91.6 34 0.0 150 200 250 450 26 18.9
35 83 583 719 882 976 35 0.0 10.0  30.0 50.0 60.0 32 0.0
36 11.7 633 867 91.7 933 36 0.0 10.0  20.0 20.0 30.0 26 0.0
Check™ 6.7 283 588 90.6 977 0.0 2.2 13.3 244  31.1 72.1

“ Twenty fruits were taken from each candidate orchard in July 1992 which was about 25-40 d before ripening. Test fruits were
dipped in 39.5% Ethephon solution (3,000x) for 5 min.

* % of diseased fruit (disease incidences).

* Days after treatment with Ethephon.

“Mango fruit without bagging.
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#2. 1993 FEERT R BB NETERAURER BRI "B BRESRE N R 3,000
e R EL - RE RN ERIEERRIEL (%) -
Table 2. The prediction data of disease incidences of anthracnose and stem end rot of green mature ‘Irwin’ mango

fruits treated with Ethephon solution (3,000 dilution) for 12 d. (The mango fruits were harvested from candidate or-
chards at Yujing, Tainan from May to June 1993)”

Farmer Anthracnose (%)’ Stem end rot (%)’ Healthy fruit at the
No. 3" 6 9 12 15 9 12 15 12" day (%)
1 0 0 0 0 - 0 0 - 100
2 0 0 0 0 - 0 0 - 100
3-1 0 0 0 0 0 0 0 4 100
4-1 0 0 0 4 28 0 0 0 96
5 0 0 0 0 - 0 5 - 95
6 0 0 0 0 - 0 5 - 95
7 0 0 0 5 - 0 0 - 95
8 0 0 0 5 - 5 5 - 90
9 0 0 0 0 - 0 10 - 90
10-1 0 8 8 12 16 0 0 0 88
11 0 0 5 15 - 0 0 - 85
12 0 0 10 10 - 0 5 - 85
3-2 0 5 5 10 - 5 10 - 80
10-2 0 5 15 20 - 0 0 - 80
13 0 0 5 15 - 0 5 - 80
14-1 4 8 8 12 12 0 8 12 80
14-2 0 0 20 25 - 0 0 - 75
15 0 0 15 20 - 0 5 - 75
16 12 16 24 24 24 0 4 4 72
17 0 10 10 25 - 0 5 - 70
18 0 0 10 25 - 0 5 - 70
4-2 0 10 30 35 - 0 0 - 65
19 0 0 5 10 - 10 30 - 60
20 0 5 20 30 - 5 10 - 60
21 0 10 20 25 - 10 20 - 55
22 0 10 20 45 - 5 - 50
23 0 5 35 50 - 5 - 45
24 0 5 30 50 - 10 15 - 35
25 0 0 45 60 - 0 10 - 30
26 5 40 75 80 - 0 5 - 15
27 0 40 65 85 - 0 10 - 15

“ Twenty fruits were taken from each candidate orchard from May to June 1993 which was about 25-40 d before ripening. Test fruits
were dipped in 39.5% Ethephon solution (3,000x) for 5 min.

¥ % of diseased fruit (disease incidences).

* Days after treatment with Ethephon.

“No data.
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3. 1994 FERI T EH R B BERSME WAL R B BRI IERZ ] "B R E SR A LR R 2 3,000
EMRERTE TR R - BRI R ARG ER T (%) -

Table 3. The prediction data of disease incidences of anthracnose and stem end rot of green mature ‘Irwin” mango
fruits treated with Ethephon solution (3,000x dilution) for 12 d. (The mango fruits were harvested from candidate or-

chards at Yujing, Tainan in June 1994)"

Anthracnose (%)’

Stem end rot (%)’

Farmer Healthy fruit at the
No. 6" 9 12 6" 9 12 12" day (%)
1 0 0 5 0 0 0 95
2 0 5 5 0 0 0 95
3 0 0 10 0 0 0 90
4 0 10 10 0 0 0 90
5 0 0 15 0 0 10 80
6 0 0 20 0 5 10 75
7 0 15 25 0 0 5 75
8 0 15 15 5 10 10 75
9 0 10 15 0 5 15 70
10 0 25 25 0 5 10 70
11 0 10 25 0 5 5 70
12 5 10 20 0 10 10 70
13 0 0 20 0 10 25 65
14 0 30 30 0 5 5 65
15 0 15 30 0 10 10 60
16 0 10 35 0 5 5 60
17 10 15 20 0 20 25 55
18 0 45 55 0 5 5 40
19 5 45 50 0 15 15 40
20 0 45 50 0 10 25 30
21 0 45 55 0 10 20 30

“ Twenty fruits were taken from each candidate orchard in June 1994 which was about 25-40 d before ripening. Test fruits were

dipped in 39.5% Ethephon solution (3,000x) for 5 min.
¥ % of diseased fruit (disease incidences).
* Days after treatment with Ethephon.
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Table 4. The prediction data of disease incidences of anthracnose and stem end rot of green mature ‘Irwin’ mango
fruits treated with Ethephon solution (3,000x dilution) for 12 d. (The mango fruits were harvested from candidate or-

chards at Yujing, Tainan in June 1995)"

Anthracnose (%)’

Stem end rot (%)’

Farmer Healthy fruit at the
No. 6 9 12 6 9 12 12" day (%)
1 0 0 0 0 5 5 95
2 0 5 10 0 0 0 90
3 0 7 14 0 0 0 86
4 0 0 0 0 5 15 85
5 0 0 15 0 0 0 85
6 0 0 5 0 5 10 85
7 0 10 15 0 0 0 85
8 0 0 15 0 0 5 80
9 10 15 15 0 5 5 80
10 0 5 15 0 0 10 75
11 0 0 10 0 5 15 75
12 0 7 25 0 0 0 75
13 0 5 15 5 5 10 75
14 10 10 10 0 5 15 75
15 0 20 20 0 0 5 75
16 15 30 0 0 0 70
17 15 15 25 0 5 5 70
18 5 5 20 0 5 20 65
19 0 20 35 0 0 0 65
20 0 30 50 0 0 0 50
21 0 25 30 5 15 20 50
22 5 20 45 0 5 10 45
23 0 25 50 0 5 45
24 15 35 55 0 5 40
25 5 30 45 0 5 15 40
26 15 20 45 0 20 25 30
27 30 50 45 0 10 25 30
28 15 45 45 15 0 30 25

“ Twenty fruits were taken from each candidate orchard in June 1995 which was about 25-40 d before ripening. Test fruits were

dipped in 39.5% Ethephon solution (3,000x) for 5 min.
¥ % of diseased fruit (disease incidences).
* Days after treatment with Ethephon.
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1992 ~ 1993 ~ 1994 k¢ 1995 225 i T hlsNA (B R BB T IRFA L (NG R Z bhi CRE

Table 5. Comparison of the prediction data of disease incidences (%) of anthracnose and stem end rot of green ma-
ture ‘Irwin’ mango fruits treated with Ethephon solution (3,000x dilution) for 12 d from 1992 to 1995. (The mango
fruits were harvested from candidate orchards at Yujing, Tainan)”

Anthracnose (%)” Stem end rot (%)” Healthy fruit (%)
Year 6" 9 12 6" 9 12 6 9 12
1992 17.6 26.9 34.8 3.2 15.3 37.6 80 65 32.1
1993 5.6 16.9 24.8 0.0 1.7 6.5 94 82 71.9
1994 0.9 16.8 25.2 0.2 7.3 10.9 99 81 65.0
1995 4.8 13.3 26.1 0.0 3.8 9.5 95 85 69.7

“ Twenty fruits were taken from each candidate orchard from 1992 to 1995 which was about 25-40 d before ripening. Test fruits

were dipped in 39.5% Ethephon solution (3,000x) for 5 min.
¥ % of diseased fruits (disease incidences).
* Days after treatment with Ethephon solution.
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Development of a Technique for Forecasting
(or Pre-Detection) Anthracnose Disease Incidences of
Green Mature Bagging Mango Fruits

Tsai-Young Chuang', Lii-Sin Leu’, Chin-Wen Kao’, Hong-Ren Yang®, Jyh-Nong Tsai™",
Hsiu-Chu Yang’, and Pao-Jen Ann*’

Abstract

Chuang, T. Y., L. S. Leu, C. W. Kao, H. R. Yang, J. N. Tsai, H. C. Yang, and P. J. Ann.
2024. Development of a technique for forecasting (or pre-detection) anthracnose disease
incidences of green mature bagging mango fruits. J. Taiwan Agric. Res. 73(2):101-111.

Symptoms of anthracnose disease gradually appeared on fruits, when green mature ‘Irwin’
mango was sprayed with 39.5% 2-chloro-ethylphosphonic acid (Ethephon) solution (3,000x), or
dipped in the same solution for 5 min, covered with paper, and kept at 30°C for 3—5 d. By the mean
of Ethephon treatment, the average disease incidences of ripened mango fruits in the same orchards
could be predicted. The method was also useful for the prediction of the incidence of stem end rot of
mangoes. However, the peel of young mango fruits harvested during expanding stages was not able
to turn red after treatment with Ethephon solution. Meanwhile, none of the postharvest disease spots
appeared on treated green mango fruits. Stimulation of Ethephon for changing the color of fruits only
if mango fruits were about 30-45 d before fully mature. A procedure for the prediction of postharvest
mango diseases was developed as follows. Twenty to twenty-five green mature fruits were taken from
each candidate orchard, and numbers of diseased and healthy fruits were read on the 9" and 12" day
after ripening with Ethephon solution treatment, respectively. Fruits from candidate orchards, with
predicted disease incidences of anthracnose < 20% as well as stem end rot < 10%, were acceptable for
export.

Key words: Mango anthracnose, Latent infection, Forecasting (pre-detecting) inoculation, Non-pesti-
cide disease control.
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