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The field control of Bactrocera dorsalis ( Hendel) with parasitoid and sterile male
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Abstract; Although some Chinese scholars have conducted research related to the parasitoid wasp Fopius arisanus ( Sonan)
and sterile males of the Oriental fruit fly [ Bactrocera dorsalis (Hendel) ], research related to the integrated control of B.
dorsalis using both the parasitoid and sterile males of B. dorsalis has not yet been conducted. Three steps were used to
achieve the goal of controlling B. dorsalis using the parasitoid wasp F. arisanus and sterile males of B. dorsalis. First, the
size of the male fruit fly population was partially controlled using an attractant to initially reduce the size of the population.
Second, the population was further controlled by releasing sterile males of B. dorsalis. Finally, the residual eggs of B.
dorsalis in the field were parasitized by releasing F. arisanus. To evaluate the effects of this integrated pest management
(IPM) system on controlling B. dorsalis populations, the effects of these three field-based control methods were evaluated
by monitoring the population dynamics of B. dorsalis and by investigating the level of fruit damage in the field during the
entire IPM process. Specifically, the results of paired-samples T-test were used to evaluate the differences in population

dynamics between orchards that received different treatments. The average level of fruit damage and the effectiveness of the
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control methods were used to evaluate the overall control effectiveness of IPM in the field. The results show, first, that the
population of B. dorsalis can be effectively reduced using an attractant. Second, controlling a population of B. dorsalis by
releasing the parasitoid wasp F. arisanus and sterile males of B. dorsalis takes a long time and the effects are not immediately
obvious. Third, using these two methods together in the field combined with use of an attractant played a significant role in
controlling the population of B. dorsalis. Fourth, 90% total control effectiveness can be achieved with these methods. Last,
some useful and effective methods for improving control of this pest were also proposed, and drawbacks of the methods used
in this study were presented. Based on our results, we suggest successful IPM requires a population of B. dorsalis to first be
reduced using an attractant about 1 month before releasing the parasitoid species and sterile males. Next, based on the
limitations of this study, some suggestions for further research are presented. First, no uniform standard is available for the
concentration or mixing of the attractant suspension in the traps, so this could be analyzed in future. Second, this test was
carried out only in a valley, so the effectiveness of this IPM technique should be tested on other terrain. Third, additional
testing should be conducted to perfect this IPM. For example, tests using only the parasitoid wasp or only sterile males will
be done in future research. Also, future studies could test the effectiveness of releasing different numbers of the parasitoid
and/or sterile males at different intervals as a single control measure. Also, studies analyzing and comparing of the economic

benefits of different versions of this IPM should be conducted.

Key Words: Bactrocera dorsalis (Hendel) ; Fopius arisanus (Sonan) ; sterile male; effect of control
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Fig. 1 Comparison of the population dynamics of B. dorsalis
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Fig.2 Decrease rate of density of B. dorsalis ( Hendel )
(Hendel) in the controlled and uncontrolled regions
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Table 2 The fruits damaged by B. dorsalis ( Hendel) in ecological orchard at Longtai Mountain

WEHB(A-H) PR JEEER T T ERE TFYIhER /%
Investigate date ( month-day) Orchard for the test Investigated fruit Damaged fruit Average damaged rate
10-15 X HRSR [ C 486 210 39.31+8.36aA
R A 499 151 30.12+5.9aA
Hid B 666 224 34.18+7.7aA
11-01 X IR SR C 610 269 45.66+9.47aA
JBE A 526 166 31.89=4.56bA
M B 522 167 32.50+5.07bA
11-18 X BRSR i C 617 260 41.35+10.30aA
SRR A 296 56 21.00+8.47bAB
R B 421 44 9.49+5.36¢B
12-01 X RS C 488 203 41.81+14.17aA
Sl A 341 14 3.79+2.50bB
HiE B 643 40 6.04+3.77bB
12-16 X} BRSR ] C 526 207 40.77+9.87aA
Rl A 436 19 3.76+3.16bB
R B 487 11 2.15+1.05bB
01-02 Xt HRSR [ C 409 154 27.8%4.67aA
M A 216 10 3.30+2.23bB
i B 585 14 1.85+1.56bB

[ — T H USR8 5 R B 5 A AR RN PR 3OR 22 53K 5% BB KPR RRE FHFRR 271K 1% B35 K
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Table 3 The control effectiveness of B. dorsalis ( Hendel) in the field

it R B V%% 5 Control effectiveness/% JSY NI
- Total control
Orchard for the test 10-15—11-01 11-01—11-18 11-18—12-01 12-01—12-16 12-16—01-02 effectiveness/%
A S8 Orchard A -5.86 34.14 81.94 0.94 12.20 87.58
B %5t Orchard B 4.91 70.79 36.43 64.43 13.84 93.90
SEH) Average -0.48 52.46 59.18 32.68 13.02 90.74
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e SN O AN B PR R, T I R AR A /NS 4l B AT BB AR S A T L AR /N S DA B ) g e T
18 d ZEATRYHE], Ik 3 JEJG A SR M BFIARCR . MRS LU EarH, B a8 U RS sl i 1 S kvl T
SIAEFIBE IR, LAREA H R4 /NS A A R AR, S RO 35 I 4T 3R

P T N A AR RSB I IR A ME B A B IR 7 o B TR T R TR R = N SE G 1 SE Al
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R AR A5 2 BRSO B 0 R REAR G b4 A7 /DN S 1) R R AR i, (EL S DR S AR SR 5 SR 5 I, R I 1
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