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Table 1. The correlation matrix of 10-day mean density of oriental fruit fly and various

fruit yield indicator

All time Seasonal

Fly

Variable density Citrus  Guava Carambola fruit fruit Total
Fly density 1.00 0.02 0.69 D 0.07 0.66 1 0.13 0.19
Citrus - 1.00 0.35 0.75 0.45 0.74 0.96
Guava - - 1.00 0.25 0.99 0.24 0.50
Carambola - - - 1.00 0.40 0.61 0.75
All time fruit - - - - 1.00 0.32 0.59
Seasonal fruit - - - - - 1.00 0.85

D r0'01=0.641, d.f.=13.
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Table 2. Result of multiple regression of 10-day mean density of oriental fruit fly(depen-
dent variable) v.s. various fruit yield idicator (independent variable) (R2=0.572)

Intercept - 59.380 2.42 0.036
Citrus -0.538 -0.008 -1.42 0.188
Guava 0.782 0.039 3.54 _ 0.005
Carambola 0.103 0.031 0.33 0.748
Seasonal fruit 0.280 0.009 0.90 0.389

) 8. Standardized regression coefficients;
standard deviation of 1.
B: raw regression coefficients.

given all variables standardized to mean 0 and

2) t:value of student-t test of B and 8, d.f.=10.

p:probability of type I error.
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Fig. 1.Simple regression of 10-day mean density of oriental fruit fly v.s. guava production.
-(A: Data from 15 counties, B: Data with Hwalien and Taitung excluded, C: Data
after Log,- transformation.)” '
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Fig. 6. Autocorrelation and partial autocorrelation function of log-transformed time series
of oriental fruit fly density in Taitung.

R= - BN - RRBAERGRERA 2O TEERBERLERETMNZER S
Ry 22 7 M7 A
Table 3. Polynomial distributed lags analysis of monthly 10-day mean density v.s. variable
fruit production indicator in Kaoshung, Pingtung and Taitung

Fruit production Lag0 Lag1 Lag2
indicator [ p? RO p2) B, {2) p2) R2
Kaoshung
Citrus - 2.04 206 0.078 0.62 5.71 0.001 -0.80 -0.78 0.460 0.83
Guava -0.10 -1.06 0.323 0.20 11.78 0.000 2.50 5.12 0.001 0.95
Seasonal -0.99 -1.09 0.313 1.60 8.99 0.000 4.20 4.64 0.002 0.92
Total -0.13 -0.97 0.364 0.14 8.94 0.000 0.40 2.98 0.020 0.91
Pingtung
Citrus -0.27 -0.51 0.626- 0.16 2.57 0.040 0.59 1.11 0.302 0.47
Guava -0.63 -0.33 0.749 0.94 3.48 0.020 2.52 1.40 0.203 0.61
Seasonal -0.07 3.52 0.010 0.09 17.50 0.000. 0.10 4.85 0.002 0.98
Total 0.04 0.83 0439 0.06 8.69 0.000 0.09 191 0.100 0.91
Taitung

Sugar apple 0.57 0.55 0.600 0.42 0.30 0.791 1.63 1.81 0.114 0.64

D B, B, and B,: Regression coefficients, see text for detail.
2) d. f.=7, see footnotes in table 2.
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ABSTRACT

Chen, C. N.1, Cheng, E. Y.2, Hwang, Y. B.2, Kao, C. H.2, and Su,
W. Y.3 1996. Relationship between the population density of orien-
tal fruit fly, Bactrocera dorsalis (Hendel), and its host fruit yield in
Taiwan. Plant Prot. Bull. 38: 149-166. (! Council of Agriculture, Taipei,
Taiwan, R.O.C., 2 Taiwan Agriculture Research Institute, Wufeng, Taichung,
Taiwan, R.O.C., 3 Taiwan Agriculture Chemicals and Toxic Substances Research
Institute, Wufeng, Taichung, Taiwan, R.0.C.)

Preliminary analysis indicated that the monthly trade record for each fruit
shipped from different counties to Taipei City kept by the Taipei Agriculture
Products Marketing Corporation could adequately serve as a yield indicator for
the total yield of each fruit produced in its origin. The relationship between the
10-day trap records of the oriental fruit fly collected by the island-wide monitor-
ing network and the yield indicator of its major host fruit was further analyzed.
Results revealed that the variable of guava yield indicator alone could account for
58% variation of the fruit fly mean density. Data from both Kaoshung and Ping-
tung County indicated that a 1-month time-lag existed in the autocorrelation of
the data series of mean fly density. The fly population density was highly corre-
lated with the yield indicator of both guava and seasonal fruits with a 1 - to 2-
month time-lag between them. Accordingly, we suggest that a dynamic regres-
sion model could be constructed for the forecast of short-term trend of the popula-
tion density of the oriental fruit fly.

(Key words: oriental fruit fly, Bactrocera dorsalis, population fluctuation,
host plant fruit production, autocorrelation, partial autocorre-
lation, distributed lags analysis)




