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Modelling the relationship between adult Bactrocera minax numbers
and ratio of oviposition scars during the peak foraging period
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(Institute of Urban and Horticultural Pests, China-Australia Joint Centre for Horticultural and Urban Pests,

College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract [Objectives] To provide a theoretical basis for predicting the ratio of oviposition scars, and identify adult control
indicators, from adult numbers during the peak B. minax foraging period, thereby improving the ability to predict outbreaks of,
and control, this pest. [Methods] Adult numbers and oviposition scars in fields, citrus orchards, hybrid forests, junction
zones and the center of citrus orchards, were measured and a regression model of the relationship between adult numbers and
oviposition scars in different habitats developed. [Results] With the exception of hybrid forest around citrus orchards where
the relationship between adult numbers and oviposition scars was low (R?< 0.800 0), linear, and non-linear, regression models
were able to predict the ratio of oviposition scars of B. dorsalis during the peak foraging period. However, the coefficient of
determination for the ratio of oviposition scars was higher in the center of citrus orchards (R*=0.957 5, RMSE=1.623) than in
fields (R*=0.945 4, RMSE=1.859), the junction zone between citrus orchards (R*=0.898 2, RMSE=2.535) or hybrid forests
(R*=0.851 5, RSME=3.038). [Conclusion] The ratio of oviposition scars can be predicted from adult abundance with linear

regression. Considering the need for control, a trapping point can be established in the center of citrus orchards and the ratio of

* Supported projects “ 77 2017YFD0202000
CARS-26 2662019PY055

k3 [5] Co-first authors E-mail 631004005@qq.com 873238329@qq.com

HkE Corresponding author E-mail hongyu.zhang@mail.hzau.edu.cn

Received 2019-04-02 Accepted 2019-04-26



- 480 -

Chinese Journal of Applied Entomology 56

oviposition scars (y) can be predicted from adult numbers during the peak foraging period using the following equation: (X),

y=0.031 3%’ — 1.306 5% +17.206 0x—17.036 .
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Fig.1 Regression analysis results of the adult

occurrence amount in whole field and the ratio of
oviposition scars during foraging peak period
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Fig.2  Regression analysis results of the adult
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oviposition scars during foraging peak period

FEIMRER (%)
Ratio of oviposition scars (%)
N
S



- 482 - Chinese Journal of Applied Entomology 56

23 ResEfRmihiinE S~ imREER
E

3

y=0.407 6x+44.72 R=0.4761 RMSE=5.688 9
y=0.142 6x* —0.002 0x° —

2.409 3x+55.987 R=0.593 6 RMSE=5.0205

- ZIREHIA Cubic
s 10 15 20 25 30 35 40
FHRE(RU/EE)

Number of insects (ind./jar)

S

R

S 70

2 60
2 S 501
Z g 40t
M5 30r ¢ HSH Actual value
2 20¢ — 2k Linear equation
KE 10t
e o

2

)i

&~

E3 HAEsEfimihiihgs
FIMREEYIFHEER
Fig. 3 Regression analysis results of the adult
occurrence amount in hybrid forest and the ratio
of oviposition scars during foraging peak period
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oviposition scars during foraging peak period
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Fig. 5 Regression analysis results of the
adult occurrence amount in the center of citrus
orchard and the ratio of oviposition scars
during foraging peak period
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Table 1 The optimal result of regression analysis of adult occurrence amount and the ratio
of oviposition scars during foraging peak period
Location The optimal regression analysis R RMSE

Whole field y=0.0118x’—0.535 9x> +7.365 2x+21.335 0.898 2 2.535
Citrus orchard y=0.0118x —0.459 6x* +5.891 6X+27.309 0.945 4 1.859
Hybrid forest y=0.142 6x° —0.002 0X’ —2.409 3x+55.987 0.593 6 5.021
The junction zone y=0.006 6x* —0.320 7%° +4.761 8x+30.238 0.8515 3.038
The center of citrus orchard  y=0.031 3%’ —1.306 5x* +17.206 0x—17.036 0.9575 1.623

0.459 6X°+5.891 6x+27.309 R*=0.9454 RMSE=
y=0.011 8%’  0.535 9x*+

1.859
7.365 2x+21.335 R’=0.898 2 RMSE=2.535

y=0.006 6xX° 0.320 75+4.761 8x+

30.238 R70.851 5 RSME=3.038

R’<0.8
3 #Zit5itie
R 0.900 0 R
y=0.0313% —
1.306 5%° +17.206 0x—17.036, R’*=0.957 5 RMSE=
1.623 y=0.011 8%’ -

0.459 6X> +5.891 6x+27.309 R=0.9454 RMSE=
1.859
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