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Abstract

A weighted method for the estimation of the damage rate of guava fruits by the Oriental fruit fly, Bactrocera dorsalis (Hendel),
based on ovipositional punctures was developed. A guava fruit was considered as damaged by the fruit fly when larvae were
present inside the fruit. Our survey data showed that a high correlation existed between either the presence or absence of
ovipositional punctures or their numbers on the fruit surface and fruit damage by the fruit fly (i.e., larval presence in the fruit).
Ovipositional punctures on fruits with different ripeness were grouped into classes at five-puncture intervals. Thus those on the 2nd
grade of guava fruit and the 3rd grade (riper fruit) were grouped as classes 0-4. A logistic model was fitted to the data relating class
of ovipositional punctures on both grades of guava fruits and probability of larval presence in the fruits. A weighting factor for each
ovipositional puncture class was assigned according to the expected probability of larval presence derived from the logistic model.
For the 2nd grade of fruit, the probability of larval presence in the 3rd (11-15 punctures) and 4th classes (16-20 punctures) of
ovipositional punctures was 0.9774 and 0.9982, respectively. Therefore, the weighting factor was set to 1.0 when the number of
ovipositional punctures was greater than 10. For the 3rd grade of fruit, the probability of larval presence in the 2nd class of
ovipositional punctures was 0.996; thus the weighting factor was also 1.0 when the number of ovipositional punctures was greater
than 5. After further simplification, the weighting factors for classes 0-3 of ovipositional punctures on the 2nd grade of fruit were
set to 0.02, 0.21, 0.78, and 1.0, respectively; and for classes 0-2 on the 3rd grade of fruit to 0.03, 0.73, and 1.0. Stratified random
samples were taken to estimate the rate of fruit damage. These confirmed that the estimated rate of fruit damage based on the
weighted method did not significantly differ from the actual rate of fruit damage based on actual counts of larval presence in the
fruits. The estimation model is valid for a quick estimation of the rate of guava fruit damage in orchards, and it is currently
applicable to the cultivars " Century” and "Pear-shaped” .
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Table 1. Grading criteria of fruit ripeness for the guava cultivars “Century” and “Pear-shaped”

Ripening Diameter! Length? Color 23
grade
I <35 mm <45 mm Dark green (judged by color chart 4/4-3/4)
Green (by color chart 4/6-5/6; or less than 1/2 of the surface
I 35~45 mm 45~55 mm area was green by chart 5/8-5/10)
I > 45 mm > 55 mm Yellow green (by chart 5/8-7/10; or more than 1/3 of the surface

area was yellow green by chart 5/8-5/10)

U Fruit callipers (made by Cranston Machinery Co.) were used to measure the size of the fruit
2 According to color chart 5GY in the Munsell Color Charts for Plant Tissues to determine the grade of fruit

ripeness.

¥ It was categorized as grade III when the size of the fruit belonged to grade II but more than 1/2 of the
surface area was between green and yellow green by chart 5/6-5/8.
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Table 2. Presence or absence of ovipositional punctures on guava fruit (cultivar "Century") in relation to fruit damage

by Oriental fruit fly larvae (20 Aug. 1997- 31 Mar. 1998)

Ripening! Total no.

Fruit without ovipositional punctures

Fruit with ovipositional punctures

grade of fruit  undamaged damaged total undamaged damaged total
1I 3156 230 3 233 50 32 82
(98.7%) (1.3%) (100%) (61.0%) (39.0%) (100%)
III 180 72 2 14 92 106
(97.3%) (2.7%) (100%) (13.2%) (86.8%) (100%)
Total 495 302 5 307 64 124 188
(98.4%) (1.6%) (100%) (34.0%) (66.0%) (100%)

! Grades II and III refer to the ripeness of the fruit; III is riper than IL
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Fig. 1.

Relative frequencies of the number of ovipositional punctures on guava fruit of different ripening grades. (llI

is riper than I1.)
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Fig. 2. Probability of larval presence in grade Il and Ill guava fruit with different numbers of ovipositional punctures.

(Sampling date: 3/12/1997-3/31/1998).
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Logistic curve fitting to the probability of fruit damage (i.e., fruits with larval presence) in different

classes of ovipositional punctures for grade Il and Il guava fruit. (The class of ovipositional punctures

are the same as those of Table 3.)
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_ sum of estimated number of damaged fruit in each maturity grade

total fruit in the sample
K H' P = overall rate of fruit damage;
N = total number of fruit sampled (i.e. N,+N,);
n; = number of fruits in each grade (i=1, 2) with
various classes of ovipositional punctures (j=0, 1,
2, 3); and
w,; = weighting factor as shown in Table 3.
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Table 3. Weighting factors (WFs) and probability of guava fruits being damaged by Oriental fruit fly larvae in
different classes of ovipositional punctures (95% C.l. shown in parentheses)

Ripening Probability of damage in each class’
grade 0 1 2 3 4
II 0.02 0.21 0.78 0.98 1
(0.010, 0.045) (0.158, 0.294) (0.602, 0.889) (0.908, 0.995) (0.998, 1.000)
WF 0.02 0.21 0.78 1.0
1T 0.03 0.73 0.99 1.0
(0.004, 0.169) (0.667, 0.782) (0.973, 0.999) (0.999, 1.000)
WF 0.03 0.73 1.0

10, no oviposition puncture; 1, 1-5 oviposition punctures; 2, 6-10 oviposition punctures; 3, 11-15 oviposition

punctures; 4, > 16 oviposition punctures.
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p; = estimated rate of fruit damage in each grade; i=1 or 2
for grade II and grade III, respectively;

N, = number of sampled fruit categorized as grade II or
grade III, respectively

V(P) = variance of overall rate of fruit damage; and
V(p,) = variance of estimated rate of fruit damage at grade
II or grade III, respectively.
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Estimation of the Damage Rate of Guava Fruits by Bactrocera
dorsalis (Hendel) (Diptera:Tephritidae) Based on Ovipositional
Punctures

Li-Hsin Huang* and Mei-Chieh Lin Taiwan Agricultural Chemicals and Toxic Substances Research Institute, 11 Kuang-Ming
Rd., Wufeng, Taichung 413, Taiwan, R. O. C.

Chiou-Nan Chen Department of Entomology, National Taiwan University, Taipei, 106 Taiwan, R. O. C.

ABSTRACT

A weighted method for the estimation of the damage rate of guava fruits
by the Oriental fruit fly, Bactrocera dorsalis (Hendel), based on ovipositional
punctures was developed. A guava fruit was considered as damaged by the
fruit fly when larvae were present inside the fruit. Our survey data showed
that a high correlation existed between either the presence or absence of
ovipositional punctures or their numbers on the fruit surface and fruit
damage by the fruit fly (i.e., larval presence in the fruit). Ovipositional
punctures on fruits with different ripeness were grouped into classes at
five-puncture intervals. Thus those on the 2" grade of guava fruit and the 3%
grade (riper fruit) were grouped as classes 0-4. A logistic model was fitted to
the data relating class of ovipositional punctures on both grades of guava
fruits and probability of larval presence in the fruits. A weighting factor for
each ovipositional puncture class was assigned according to the expected
probability of larval presence derived from the logistic model. For the 2™
grade of fruit, the probability of larval presence in the 3™ (11-15 punctures)
and 4% classes (16-20 punctures) of ovipositional punctures was 0.9774 and
0.9982, respectively. Therefore, the weighting factor was set to 1.0 when the
number of ovipositional punctures was greater than 10. For the 3*¢ grade of
fruit, the probability of larval presence in the 2" class of ovipositional
punctures was 0.996; thus the weighting factor was also 1.0 when the
number of ovipositional punctures was greater than 5. After further
simplification, the weighting factors for classes 0-3 of ovipositional punctures
on the 2°¢ grade of fruit were set to 0.02, 0.21, 0.78, and 1.0, respectively;
and for classes 0-2 on the 3™ grade of fruit to 0.03, 0.73, and 1.0. Stratified
random samples were taken to estimate the rate of fruit damage. These
confirmed that the estimated rate of fruit damage based on the weighted
method did not significantly differ from the actual rate of fruit damage based
on actual counts of larval presence in the fruits. The estimation model is
valid for a quick estimation of the rate of guava fruit damage in orchards,
and it is currently applicable to the cultivars “ Century” and “Pear-shaped”.

Key words: Oriental fruit fly, Bactrocera dorsalis, guava fruit, ovipositional
puncture, rate of fruit damage, damage estimation model.
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