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Spatio-temporal dynamics of adult Bactrocera cucurbitae
( Diptera. Tephritidae) in bitter gourd field

Ya-hui LI, Wei-jian WU "
Laboratory of Insect Ecology, South China Agricultural University, Guangzhou, Guangdong 510642, China

Abstract: [ Background] Bactrocera cucurbitae is an important pest of many fruits and vegetables. The spatio-temporal distribution
of adult B. cucurbitae was investigated to explore the pattern of adults migrating back and forth between habitats. [ Method] The re-
search was undertaken from 17 Sept. to 8 Nov. 2013, in an agricultural field (6900 m*) planted with bitter gourd (34 mx19 m) at
the experimental farm of the Guangdong Academy of Agricultural Sciences, Baiyun District, Guangzhou. The activity of adult B. cu-
curbitae was monitored using green sticky traps. Geostatistical methods were used to characterize the spatio-temporal distribution of a-
dults. [ Result] There were two peaks of adults. Semivariograms could be described by a Gaussian model. Spatial patterns were ag-
gregate in the investigated site. The range of spatial correlation was from 9.648 m to 65.580 m, with a high degree of spatical auto-
correlation. [ Conclusion and signifinace] The isoline maps created by the geostastical software surfer 10.0 with Kriging interpolation
clearly reflected that adult B. cucurbitae were primarily concntrated inside the bitter gourd field. Only after reaching high densities
did adults spread beyond the bitter gourd field.

Key words: Bactrocera cucurbitae; bitter gourd; geostatistics; isolines map
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Fig.1  Distribution of landscape elements and traps location at the experimental site
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@ Trap location in the field is shown by spots. A.Clutter; B.Fruit tree; C.Road; D.Weed; E.Peanut field; F.Bitter gourd field; G.Rice field.
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Fig.2 Numbers of adult B.cucurbitae captured by chartreuse trap cards and mean temperature

in the studied bitter gourd field ( continuous line, right vertical axis)
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Table 1 Models parameters and spatial patterns of adult B.cucurbitae
H(H-H) 48 HEGHE R REHLRRSE n . "
HA-H) w0 2R () * o SR S 5 A
Date Nugget Sill Range (a) Random degree Model Soatial Semivari
(month—day) (Co) (C0+C) (m) [C(J/ (CU+C) ] ode patial patterm emivariogram
09-17 0.0001 0.0424 9.648 0.0024 =iy el A y(h)=0.0001+0.0423[ 1-e( ~h%/5.57%) ]
Gaussian model  Aggregation
09-27 0.0010 0.2122  10.652 0.0005 e AR AR RIE vy(h)=0.0010+0.2122[ 1-e( -h%/6.15%) ]
Gaussian model  Aggregation
09-30 1.0000 1.1370  12.436 0.0009 T A A RE v(h)=1.0000+1.1370[ 1-e( -h*/7.182) ]
Gaussian model ~ Aggregation
10-11 0.1000 646.3000  14.497 0.0015 TR A RE v(h)=0.1000+646.3000[ 1-e( -h?/8.37%) ]
Gaussian model  Aggregation
10-15 1.0000  58.7700  13.389 0.0017 e A AR RAE y(h)=1.0000+58.7700[ 1-e( -h%/7.73%) ]
Gaussian model ~ Aggregation
10-18  10.0000 578.1000  54.510 0.0017 B REE y(h)= 10.000+57828.1000[ 1-e(~h/18.5*) ]
Exponential model ~ Aggregation
10-22 1.0000 3429.0000  65.580 0.0029 BRI R RAE (k)= 1.0000+3419.0000] 1-e( -h/21.867) ]
Exponential model ~ Aggregation
10-25 0.1000 2612.0000  20.196 0.0004 [y il RE y(h)= 0.1000+2612.0000[ 1-e(~h2/11.65%) ]
Gaussian model  Aggregation
10-29 0.0100 156.7000  14.653 0.0006 1 AR RE v(h)=0.0100+156.7000[ 1-e( ~h>/8.46%) ]
Gaussian model  Aggregation
11-01 0.0100 7.4000 11.137 0.0014 o A R R y(h)=0.0100+7.4000[ 1-e( ~h%/6.43%) ]
Gaussian model  Aggregation
11-05 0.0100 6.7900  13.943 0.0015 [y | R v(h)=0.0100+6.7900[ 1-e( -h*/8.052) ]
Gaussian model  Aggregation
11-08 0.0100 9.2000 12.523 0.0011 = iy o] Bk vy(h)=0.0100+9.2000 [ 1-e( -h?/7.23%) ]

Gaussian model

Aggregation
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Fig.3 Contour map of adult B.cucurbitae distribution obtained by Surfer 10.0 from 17 Sept. to 8 Nov., 2013
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