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Table 1. Effect of timing of bagging treatment on incidence of mango fruit diseases !

Anthracnose (%)? Stem end rot (%)*  Healthy fruit (%) Brix

Treatment 6 9 12 6 9 12 9 12 (%)
Time of bagging

April 15, 1994 0 0 2.1 at 0 1.5 6.3a 98.5 92.6 a 14.4 a
(fruit set period)

May 5, 1994 0 20.5 27.4 b 0 2.2 9.3ab 79.5 67.6b 14.4 a
(fruit drop period)

May 17,1994 3.1 29.9 41.7 ¢ 0 3.2 11.5%b 70.1 58.3 b 14.0 a
(end of fruit drop period)

June 19,1994 24.0 44.0 68.0d 0 8.0 26.0c 52.0 24.0¢c 12.2 a
(two weeks before harvest)
No bagging

Control 28.3 58.3 72.0d 2 10.0 28.3 ¢ 36.4 23.3¢ 12.4 a

fungicides during whole fruit growing stage.
2. % of diseased fruits.

- Mango fruits were bagged with white paper bags, controls without bagging but were sprayed with

3. Days after treatment with 39.5% Ethephon (3000X).

- Means in each column followed by the same letter are not significantly different at

P=0.05 according to Duncan’s multiple range test.
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Table 2. Effect of timing of bagging on average incidence of mango fruit anthracnose!

Bagging treatment

% of diseased fruits?

Location Date Fruit length (cm) 6° 9
Yu-jing 1996,4,09 2.6 4 17
(EH) 5,10 8.3 19 31
no bagging 13 32

Nan-hwa 1996, 4, 30 4.4 14 21
(F1k) 5,13 8.7 16 34
5,26 10.2 13 36

Zuo-chang 1996, 3,18 3.6 7 28
(£ $E) 4,08 6.4 8 47
5,26 10.2 13 71

- Mango fruits were bagged with white paper bags, controls without bagging but were sprayed

with fungicides during whole fruit growing stage.

- Average data were taken from 5-10 tested orchards for each location. For each single or-

chard, 20 fruits were surveyed for each treatment, 4 duplications.
- Days after treatment with 39.5% Ethephon (3000X).

K=, TRAEZME » KR TEEEZHREEERRERERERGEZE

Table 3. Effect of bagging materials and oil treatments on incidence of mango fruit diseases'

Anthracnose (%)?

Stem end rot (%)2  Healthy fruits (%) Fruit

Treatment 6 9 12 6 9 12 12 color
White paper bag 4.8 8.3 22.0 a° 3.2 14.2 31.7 a 40.5 a red
White paper bag dipped in
Camphor oil 4.1 4.9 16.1 a 3.6 15.0 28.7 a 40.5 a red
Tea oil 51 5.8 18.5 a 1.2 7.0 24.4 a 37.2 a red
Castor oil 3.7 4.0 a 5.6 20.8 34.3a 34.3 a red
Mustard seed oil 3.6 6.6 .1a 4.0 16.0 35.0 a 32.0 a yellow
Wax paper bag* 4.3 5.5 14.0a 2.0 17.6 32.4 a 43.0 a red
Control (no bagging) 12.5 27.4 56.1b 2.1 19.6 33.5a 240 b red

1.

Mango fruits were bagged one month before harvest, controls without bagging but were

sprayed with fungicides during whole fruit growing stage.

% of diseased fruits.

[V NI N

Days after treatment with 39.5% Ethephon (3000X).
Some fruits bagged with wax paper were severe sun burn.
- Means in each column followed by the same letter are not significantly different at

P=0.05 according to Duncan’s multiple range test.
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Table 4. Effect of mulching on incidence of mango fruit diseases!

Anthracnose (%)?

Stem end rot (%)2

Healthy fruit (%)

Treatment 3 6 9 123 6 9 12 3 6 9 12

Mulching* (1) 0 3 7 143d 0 0 Oa 0 97 93 86 a
(2) 0 0 5 0 0 0 100 95

Control (1) 0 14 20 200 0 0 400D 0 86 80 55'b
(2) 0 15 40 0 15 0 85 50

- Mango fruits, including all treatments, were enveloped with white paper bags at the end of

fruit drop period and were harvested at the green mature stage.

2. ¢ of diseased fruits.

3. Days after treatment with 39.5% Ethephon (3000X).

- Rhizosphere soil surface of test trees was mulched with black spun-bonded polyester (A%

ffi), more than 200 trees were used for each treatment.
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* Means in each column followed by the same letter are not significantly different at P=0.05
according to Duncan’s multiple range test.
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Fig. 1,2. No anthracnose spots appeared on ripen Irwin fruits which were bagged at the early stage; the
no bagged fruit with severe anthracnose spots as a control (Right , Fig.2).
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Fig. 3. Views of fruit-bagging in the Irwin mango orchards .

« BRREMEEE R OIS o

Fig. 4. Rhizosphere soil surface of a mango orchard was mulched with black spun-bonded polyester.
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TABLE 5. Effect of distance between fruit and soil surface on incidence of mango fruit diseases!

Distance between Anthracnose (spot/fruit) Anthracnose (%)2 Stem end rot (%)?2
fruit and soil

surface (cm) 3 6 93 3 6 9 3 6 9
< 100 11.8 b* 21.9b >30 55.2b 82.1b 100 b 12.5b 37.5b 100 b
> 100 6.6 a 159 a 28.6 30.0 a 67.8a 95 a 5.0a 23.82a 95.0 a

- Mango fruits, including all treatments, were harvested at the green mature stage and treat-

ed with 39.5% Ethephon (3000X).
- % of diseased fruits.
3. Days after treatment with Ethephon.

*- Means in each column followed by the same letter are not significantly different at P=0.05

according to Duncan’s multiple range test.
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Abstract

Ann, P. J.' Lu, L. S.2, Chuang, T. Y.}, Kao, C. W.* Effect of fruit bagging and mulching on
control of mango fruit anthracnose disease. Plant Pathol. Bull. 7:19-26. (1. Department of
Plant Pathology, Taiwan Agricultural Research Institute, Wufeng, Taichung; 2. Taiwan Agricul-
tural Chemicals and Toxic Substances Research Institute, Wufeng, Taichung; 3. Department of
Plant Pathology & Entomology, National Taiwan University, Taipei; 4. Agricultural Council,
Taipei, ROC)

To test the effect of two measures including bagging and mulching on control of "Irwin"
mango fruit anthracnose, several experiments were conducted in the mango orchards at Yujing,
Tainan. During blossom period and fruit enlargement stage, mango trees were sprayed with
pesticides every 7-10 days. At the bagging day or one day before bagging, mango fruits were
sprayed with pesticides and then enveloped. After bagging, trees were no longer sprayed or
only sprayed 1-2 times of insecticides until harvest. Fruits reaching 80-90% maturity were
harvested and treated with Ethephon (3,000X). The disease spots developed on fruits at the 9th
and 12th day after treatment were recorded. The results showed as follows. (1). "Fruit-bagging
in the earlier stage" was found to be the most effective means for control of mango anthrac-
nose disease. Disease incidence of fruits with anthracnose spots at the 12th day after ripening
was 0-5% for the treatment fruit-bagging from fruit set period, and 27% and 42% for treat-
ments fruit-bagging from physiological fruit drop period and from the end of fruit drop period,
respectively. Disease incidence for the treatment fruit-bagging 2 weeks before harvest was 68%
Whereas control, in which fruits were not bagged but sprayed with fungicides during whole
fruit growing stage, was 72%. Different bagging materials or bagging paper treated with vari-
ous oils did not affect the disease control results effectively, but affected the maturation,
color, and brix of mango fruit. Quality of mango fruit bagged with white paper bags at the
earlier stage was much better than those in any other treatment. Fruits enveloped in white
paper bags matured 5-7 days earlier, were with higher sugar contents, and without sun-burn
injury. (2). The measure of rhizosphere soil surface mulched with spun-bonded polyester was
effective in control of anthracnose, too. The disease incidence at the 9th day after fruit ripen-
ing was 6% for mulching treatment whereas 30% for controls. Although fruit-bagging was the
best means of control of anthracnose so far, without fungicide controls during blossom period,
11-27 spots were still appeared on ripen mango even if fruits were bagged immediately after
setting. Therefore, control of mango postharvest diseases with fungicides could be substituted
partly by non-chemical methods. However, means "fruit-bagging in earlier stage" plus "soil-
surface mulching” could decrease more than 10 applications of fungicide sprays in the mango
fields each year. Additionally, these two measures mentioned above were also effective in
control of mango fruit stem end rot disease, but their control effects were not as significant as

«in control of anthracnose.

Key words: Mango, anthracnose, non-chemical control, bagging, mulching.
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