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Fig. 1. Population fluctuation of the key pests on carambola in
Chia-yi region, 1984-1986.
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Table 1. Effect of insecticides on the different stages of carambola
fruit borer in laboratory trial

Adult % of Mortality of Mortality of % of
Treatment? mortality adult late-instar newly hatched egg
(%) emergence larvae larvae hatching
50% Fenthion 1000X 100a 18.7a 16.0 86.7a 17.3a?
40.8% Dursban 1500 100a 73.3bc 20.0 98.9a 38.7b
24% Lannate 1000X 100a 90.0c — — 16.5a
85% Carbaryl 850X 98.7a 50.7b 10.7 96.7a 45.3b
33% Anthio 1000 100a 72.0bc 14.7 90.0a 25.3ab
Water (CK) 6.1b 92.0c 0 7.8b 96.0c

1) There were 3 replications for each treatment, 25 individcals for each-appli-
cation.

2) Means in the same column followed by the same letter are not significantly
different at 5% level by DMRT. ’

E£T IR - ABREREEHEE TS ZEER
Table 2. The effects of different application intervals, times and
chemicals on control of carambola fruit borers

Ailzﬂlél‘fs;llgn 3-4 days 7 days 14 days 28 days CK
Fruit damaged (%) 37.4 31.1 45.4 33.5 38.6
. 50% Fenthion 1,000X 40.8% Dursban 1,500
Treatments ' CK
8 appl. 3 appl. 8 appl. 3 appl. ‘
Fruit damaged (%) 11 22 9 18 22
85% 33% 50% 40.8%
Insecticides Carbaryl Anthio Fenthion Dursban CK
, o 850x - 1,000 1,000 1,500%

Fruit damaged (%) 37.5 58.2 53.3 78.4 43.4
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Table 3. Comparison of the profits between the recommended method and
the farmer’s methods used for control of carambola fruit borer

Items Tyan- Hua- Shen- Ell. _Yub-Jiing  Nan-Shi
(1986-1987) Jong Tarn Tour Lin I T I -

A. Fruit damaged STY 10,0 5.0 15.0 10.0 3.0 40 15 20 6.3

Avg.

(%) CK®» 15,0 17.5 755 8.0 125 13.0 7.5 9.0 238.7
B. Yield ST 76.9 45.0 66.0 60.0 83.0 82.0 66.0 66.0 68.2
(kg /200 fruits) CK 84.6 45.0 35.0 60.0 81.0 81.0 60.0 62.0 .63.6
C. Price ST 25.0 25.0 20.0 35.0 23.0 20.0 25.0 26.0 24.9
(dollar/kg) CK 21.0 18.0 16.7 15.0 18.0 16.0 20.0 21.0 18.2
D. Total price® ST 106.4 65.7 69.0 116.2 113.9 96.8 99.9 103.3 96.4

(1,000 NT$/ha/year)CK 92.9 41.1 9.0 11.1 78.5 69.4 68.3 72.9 b55.4

1) Three applications with 50% Fenthion (1,000-fold) at 7-day intervals after
fruit setting, then the fruits about 5cm in length, were covered with Iou-
Guoo bags (ST=standard).

2) Farmer’s methods.

3) D=CxXBX (10‘1’&)A ) x 1236800 (The yield fruit numbers are about 123,000 per

hactare, per year).
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Table 4. Trapping efficiency of the sex attractant of carambola
fruit borer in the field in Chia-yi, 1987

The captured numbers in November days

Trap
2 4 5 7 10 11 13 16 17 19 21 23 24 2
A (04mg) 7 8 11 11 1213 0 1 2 2 2 2 -3
B (04mg) g8 10 10 13 16 16 1 1 1 2 2 2 3
C (08mg) 18 24 29 32 34 35 3 7 8 12 18 22 25 30
D (08mg) 10 21 27 34 38 39 1 10 11 12 14 20 22 23
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THE ECOLOGY AND CONTROL OF
CARAMBOLA INSECT PESTS

Kun-Yaw Ho

Department of Plant Protection,
Chia-Yi Agricultural Experiment Station,
Chia-Yi, Taiwan, R. O.C.

Carambola is an important economic fruit crop in Taiwan. More than 20
species of insect pests have been found in the carambola orchards. Among them,
the fruit borer, Eucosma notanthes Meyrick, is the most serious, followed by the
Oriental fruit fly and citrus red mite. The plume moth, mealy bug and white fly
are also of some importance. These insects may cause damages to the carambola
tree trunk, twigs, leaves, flowers and fruits. Some of these pests occur all year
round while the others occur only sporadically. Preliminary screening indicated
that Fenthion 50% EC (1,000-fold dilution) was effectively against this borer.
However, field tests showed that even repeated applications of this insecticide
could not suppress the population density of this insect, when the damage is in
critical time. Chemical control of the fruit borer should be directed at the ovipo-
siting adults, hatching eggs and young larvae which are just ready to bore into
the fruit. Insecticide spraying together with bagging of fruits has been found
most effective. Fruits more than 5cm are protected with paper bags after three
applications of Fenthion at 7~10-day intervals after the flowers drop. No insecti-
cide sprays are necessary afterward. This method has been found very effective,
and the yield and quality of carambola fruits are excellent. It is safe and easy
to use, and has been introduced to the farmers on the island. Other control
measures, such as light trapping, orchard cleaning, baits, sex pheromone attrac-
tion, natural enemy and to develop resistance varieties, are worth investigating in
order to set up an inetgrated management program.
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