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Integrated control of Fruit Flies on Rose Apple
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ABSTRACT

The integrated control study of fruit flies on rose apple was implemented in both the
laboratory of Plant Protection Research and Development Office and rose apple orchards located at
Nakhon Pathom province and Ratchaburi province from September 2007 to October 2012. We
divided the study into 4 steps: 1) surveying of fruit fly species on rose apple, the ecology and
biology were scrutinized for dominant species, 2) examining the seasonal abundance of fruit flies
on the orchards, 3) studying the fruit flies controlling technology, and 4) transferring the promising
technology to farmer. The objective of this research is to increase the quality of rose apple using
many integrated control measures of fruit flies. Our results revealed that among approximately 3-4
fruit fly species, Bactrocera dorsalis was considered to be the most dominant species on rose
apples. The study of life cycle of B. dorsalis was conducted in a constant room temperature and
humidity at 23.10 = 1.27 °C and 91.07 + 1.25 % RH. Adult females became receptive to courting
males approximately 8 days after emergence. Each female was capable of laying 597.29 + 62.38
eggs during its life span, and representing 87 percent of an average hatching rate. The incubation
period was around 48.96 = 10.88 hours. The larval stages lasted 6.07 £+ 0.30 days containing 3 larval
instars. The pupation period was 9.21 + 0.41 days. Adult females and males were able to live up for
95.03 + 11.87 days, and 97.50 + 9.31 days, respectively. The survival ability from eggs to the adult stage was 38
percent averages. The 1" larval instar represented the maximum mortality rate at 31.03 percent. The
Steiner traps were employed to study the seasonal abundance of economically important fruit flies
in rose apple orchards. Our result shows that the high population of fruit flies is on fruit setting
stage and then continuously increases reaching peaking stage around harvest period. The infecting

preference is when the rose apples are about 21 days after stamens fell off. Therefore, the most
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suitable time for bagging the fruits should be 14 days after stamens fell off. Two parasitic wasp
species, Diachasmimorpha longicaudata and Forpius arisanus were found as natural enemies of
fruit flies with 2-9 percent of parasitation. In comparison of four different materials of fruit bagging,
our result indicated that the 40-45 microns thickness of white plastic bag (‘Rod Tak’ brand) and
polyester sponbound bag are satisfactory for fruit protection. Based on this research, we
recommend the rose apples farmers to apply several criteria in order to control fruit flies including
(1) sanitizing orchards (2) pruning the canopy (3) using Steiner traps for monitoring fruit fly
population (4) using protein bait every 7 days for killing adult male and female (5) wrapping rose
apple fruits with spunbond bag or plastic bag, size 8 x 16 inches 14 days after stamens fell off.
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Table 1.  Number and species of fruit fly on rose apples in Rachaburi province and Nakhon

Pathom province

No. of No.of  Emergence

Adult (%)

Bactrocera Bactrocera Bactrocera  Parasite

Location Trial fruits pupae (%) dorsalis correcta carambolae (%)
Rachaburi 1 96 1,208 100 3.97 96.03 0 0
province 2 36 457 90.37 61.11 33.80 0.69 4.40

3 43 771 86.90 43.63 45.26 1.90 9.21
4 29 339 95.87 60.00 37.01 0.00 2.99
5 12 230 86.96 78.60 10.70 3.72 6.98
Nakhon 1 8 50 88.00 0 97.78 0 2.22
Pathom 2 3 36 69.44 60.00 40.00 0 0
province 3 12 10 90.00 33.33 66.67 0 0
4 18 40 92.50 59.46 40.54 0 0
5 30 183 97.27 13.48 86.56 0 0

Table 2.  Comparisons of number of pupae per infested fruits and number of pupae per 100

grams of infested fruits between Bactrocera dorsalis and Bactrocera correcta

Total weight of No. of pupae/

No. of infested fruits No. of No. of pupae/ 100 grams of

Fruit fly species infested fruits (gram) pupae infested fruits infested fruits
Bactrocera dorsalis 5 358 110 22 30.73
Bactrocera correcta 3 260 64 21.33 24.61

Table3.  Life cycle of Bactrocera dorsalis in a

23.10+1.27°Cand 91.07 £ 1.25 % RH

constant temperature and humidity room at

Stage No. of tested individuals Duration (day) Mean + SD

Egg 100 42 - 72 (hours) 48.96 + 10.88 (hours)
Larva 100 6-8 6.07 £0.30
Pupa 100 9-10 9.21 £0.41
Adult

Female 10 79 - 120 95.03 +£11.87

Male 10 86 - 132 97.50 £9.31
Duration from egg to adult 16.75 - 20.75 17.80+1.34




Table 4.  Life table of Bactrocera dorsalis in rose apples
Stage (x) 1 L, d, 100q, S, e
Egg 100 93.50 13 13.00 87.00 3.17
Larva
1" instar 87 73.50 27 31.03 68.97 2.57
2"- instar 60 57.50 5 8.33 91.67 2.50
3"~ instar 55 50.50 9 16.36 83.64 1.68
Pupa 46 42.00 8 17.39 82.61 0.91
Adult 38 - - - - -

x = development stage

1_ = number of live individuals in stage x

L_ = average number of live individuals in each development stage

e, = expected values of survival during each development stage

d_=number of dead individuals in stage x

100q = percentage of mortality rate in each stage

S = survival rate in each development stage

Table 5.  Infestation r ate of fruit borer and fruit flies on rose apples at different ages
Fruit age Fruit size (cm) Fruit weight  Infestation rate Infestation rate
(day) Wide Long (gram) of fruit borer (%) of fruit flies (%)
7 1.27+0.14  2.02+0.09 1.79+£0.31 0 0
14 1.77+£0.19  2.67+0.31 3.75+1.22 0 0
21 2.92+0.28 4.82+0.42 17.66 £4.09 50 0
28 3.65+048 5.81+0.40 32.36 £8.18 80 30
35 433+048 7.09+£036 59.44 +14.63 80 90
42 450+0.34 7.87+£0.52 69.83+19.44 100 100
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Table 6.  Experiment 1" Infestation rate of fruit flies on rose apples wrapped with different

plastic bags
Number of tested Number of infested Infestation rate
Treatment fruits fruits (%)
White plastic bag (‘Rod Tak’ brand) 39 0 0.00
White plastic bag (‘Ta Kai’ brand) 39 6 15.38
Polyester spunbond bag 39 0 0.00
Control (Unwrapped) 39 39 100.00

'3 tested fruits were held in a plastic bag before exposing to gravid females for oviposition.

Table 7.  Experiment 2" Infestation rate of fruit flies on rose apples wrapped with different

plastic bags
Number of tested Number of infested Infestation rate
Treatment fruits fruits %)
White plastic bag (‘Rod Tak’ brand) 50 0 0.00
White plastic bag (‘Ta Kai’ brand) 50 7 14.00
Polyester spunbond bag 50 1 2.00
Control (Unwrapped) 50 50 100.00

" Each tested fruit was tightly wrapped with plastic bag before exposing to gravid females for oviposition.

Table 8.  Number of fruits and fruit weight of rose apples after subjecting to different control

measures for fruit flies

No. of fruits Fruit Damaged fruits Damaged fruits
Treatment Before  After completion weight caused by caused by
bagging  of the experiment (gram) fruit flies (%) fruit rot (%)

Petroleum oil 425 0.03 ¢ 125¢" 99.41 0

Polyester spunbond bag 4.35 343 a 77.12 ab 0 21.84
Green plastic bag 4.25 1.58b 56.50b 0 62.94
White plastic bag (Control) 4.25 3.05a 86.09 a 8.11 20.13

CV (%) 8.10 28.90 30.00 -

Y Values are mean of 4 replications. In column, means followed by a common letter are not significantly

different at 5% level by DMRT.
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Tables 9. Show contentment percent’s in the subject matter, relaying, include mass media and the document that use of who in training at the level increasingly

average of contentment percent

heading
time 1 time 2 time 3 time 4 time 5 time 6 time 7 time 8 time 9  time 10 time 11  Average

subject can apply the advantage 74.42 93.55 89.47 97.43 85.19 100 89.47 100 74.07 100 100 91.24
matter correspond now 76.74 90.32 97.74 100 88.89 97.56 84.21 100 88.89 100 86.21 91.87
an relays to easily understood 71.43 83.87 84.21 84.62 85.19 97.56 86.84 100 81.48 100 100 88.65
expert/mass  mass media is appropriate 76.74 90.63 78.95 86.84 92.59 97.56 86.84 97.73 85.19 100 82.76 88.71
media a document is valuable 65.17 68.97 68.42 89.74 96.30 100 84.21 97.73 85.19 96.77 96.55 86.28
the contentment in the overall image 71.96 83.60 85.71 91.18 89.62 99.02 86.31 99.09 83.70 99.35 93.10 89.33
knowledge  before trains 37.14 20.97 21.05 48.65 70.37 85.37 55.21 70.45 48.15 41.94 55.17 50.41
level of the  after trains 71.43 96.55 86.84 81.58 92.59 95.12 84.21 97.73 88.00 87.10 93.10 88.57
agriculturist  be omniscient increase 48.57 82.76 75.00 51.28 44.44 41.46 36.84 31.40 62.97 45.61 58.62 52.63

Tables 10. Show contentment levels in the subject matter, relaying, include mass media and a document that use of who be in training

average of contentment levels
heading
time 1 time 2 time 3 time 4 time 5 time 6 time 7 time 8 time 9  time 10 time 11  Average

subject can apply the advantage 3.72 4.68 4.47 4.87 4.26 5 4.47 5 3.70 5 5 4.56
matter correspond now 3.84 4.52 4.87 5 4.45 4.88 4.21 5 4.45 5 431 4.59
an relays to easily understood 3.57 4.19 4.21 4.23 4.26 4.88 432 5 4.07 5 5 4.43
expert/mass  mass media is appropriate 3.84 4.53 3.95 4.34 4.63 4.88 4.34 4.89 4.26 5 4.14 4.44
media a document is valuable 3.26 3.45 3.42 4.49 4.82 5 421 4.89 4.26 4.84 4.83 432
the contentment in the overall image 3.60 4.18 4.29 4.56 4.48 4.95 4.32 4.95 4.19 4.97 4.66 4.47
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Figure 5. Number of adult males of Bactrocera dorsalis and Bactrocera correcta in Steiner traps
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collected every week in rose apple orchard located at Amphur Damnoen Saduak,

Ratchaburi province
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Figure 6. Number of adult males of Bactrocera dorsalis and Bactrocera correcta in Steiner traps collected

every week in rose apple orchard located at Amphur Sampran, Nakhon Pathom province
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Figure 1. Experiment 1: 3 rose apples were held in a bag before exposing to gravid females for
oviposition. A. Polyester spunbond bag (12.5 x 16.5 inches); B. White plastic bag
(8 x 16 inches)
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Figure 2. Experiment 2: Rose apples were tightly wrapped individually by different plastic bags
before exposing to gravid females for oviposition. A. Polyester spunbond bag (12.5 x

16.5 inches); B. White plastic bag (8 x 16 inches)




Figure 3. Tested fruits were exposed to gravid females for oviposition for 24 hours in infestation cages
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Figure 4. Rose apple fruit development from 7 days to 42 days






