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Abstract: The Oriental fruit fly, Bactrocera dorsalis (Hendel), is a serious
fruit pest in South Asia; however, studies of its oviposition behavior on
different host fruits in Sri Lanka are insufficient. Hence, the present study was
conducted to determine the oviposition preference and host susceptibility of
B. dorsalis on four commercial mango varieties [Karutha kolumban (Kc),
Willard (WId), Vellai kolumban (Vc), and Betti amba (Ba)] under controlled
laboratory conditions. The comparative preference and susceptibility of B.
dorsalis to four mango varieties were tested by a series of choice and no-
choice experiments. The oviposition preference was evaluated, and host
susceptibility was investigated by incubating the tested fruits separately until
pupation and adult emergence. Results revealed that mature females of B.
dorsalis exhibited significantly different host preferences and susceptibilities
among the four mango varieties tested (P < 0.05). Distinct host visits, visit
durations, oviposition attempts, and a significantly high number of pupae and
adult emergence of B. dorsalis were recorded for "Kc", followed by "Ba’, "Vc’,
and "WId" mango varieties. The "WId" was less preferred by B. dorsalis for
oviposition. Moreover, fewer pupae and adult emergence occurred for this
variety. The mango variety and fruit circumference were significantly
correlated with host visits, visit durations, oviposition attempts, and the
number of pupae and adults, while the impact of fruit peel thickness on these
factors was negative. Study findings help design control measures for B.
dorsalis to prevent damage to the commercial mango varieties in Sri Lanka.

Keywords: Bactrocera dorsalis, commercial mango varieties, host
susceptibility, oviposition behavior

Introduction recognized as the most widely cultivated fruit tree
(Anonymous, 2011), and it is the second most
widely distributed fruit crop in Sri Lanka after the
banana (Peris, 2016). Among 18 varieties of
mangoes, “Karutha kolumban®, "Willard™, 'Vellei

Sri Lanka is a tropical country with a rich floral and
faunal diversity. Mango (Mangifera indica L.) is
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kolumban', and "Betti amba’ are widely grown
mango varieties that have maintained good market
value for many years in Sri Lanka (Peris, 2016).
More than 300 insect pest species have been
reported to attack mango in different parts of the
world. Fruit flies (Diptera: Tephritidae) are
considered a group of serious fruit pests
(Chaudhary et al., 2012), and Bactrocera dorsalis
is reported as a dominant fruit fly species in mango
cultivations in South Asia (Peris, 2016).

The origin of B. dorsalis is Asia (Allwood,
1997), and the species is currently distributed
across Asia, Africa, and the Pacific regions (Lux
et al.,, 2003; Drew et al., 2005). Bactrocera
dorsalis is a serious pest because its females
have a broad host range and a high reproductive
rate (Leblanc, 2003). They prefer to attack
mango fruits (Clarke et al., 2005), causing
significant post-harvest damage.

Female B. dorsalis selects host fruits that are
suitable for oviposition and larval performance
based on the physiological features of the host. It
has been shown that their host selection is
influenced by the color, size, shape, and smell of
fruit (Prokopy and Owens, 1983; Jang and Light,
1991; Prokopy and Vargas, 1996; Cornelius et al.,
1999; Alyokhin et al., 2000; Drew et al., 2005;
Brevault and Quilici, 2007). Female fruit flies
puncture the peel of the host fruit using their
ovipositor, then deposit eggs into the pulp of the
fruit, where the larvae hatch and feed on the fruit
pulp, causing serious fruit damage (Prokopy and
Koyama, 1982), making fruits unfavorable for
consumption and marketing (Amin, 2017). The
fruit damage of B. dorsalis is also influenced by the
fruit variety and its physiological characteristics
(Rattanapun et al., 2009; Diatta et al., 2013).
Furthermore, several studies have demonstrated
that the nutritional value of the host fruit has an
indirect influence on infestation by fruit flies
(Drew et al., 2003; Brévault and Quilici, 2007).
Boinahadji et al. (2020) reported that the
oviposition preference and offspring performance
of B. dorsalis are higher in mangoes, with a shorter
development time compared to seven other fruits
tested in their study in Senegal. Another study
revealed that B. dorsalis prefers to lay eggs on
mangoes that are stored for 715 days after harvest
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(Boinahadiji et al., 2019). Further, the oviposition
preference of B. dorsalis varies with the ripening
stage of mangoes (Rattanapun et al., 2009).

In Sri Lanka, several studies have been
conducted on the diversity of fruit flies (Ekanayake
et al., 2002; Ranaweera et al., 2017; Heshani and
Sirisena, 2017; Marasinghe et al., 2018) and their
control measures (Anonymous, 2012; Dhanapala,
1996; Karunaratne and Karunaratne, 2012;
Bandara et al., 2006). Nevertheless, these studies
did not concentrate on the oviposition preference
of fruit flies in Sri Lanka. Recently, Wijekoon et al.
(2021) reported that the fruit infestation by B.
dorsalis was higher in the ‘Karuthakolumban (Kc)’
variety than "Willard (WId)" variety in Sri Lanka.
In another study, Wijekoon et al. (2022) showed
that yellow "WId" was preferred for oviposition by
B. dorsalis than other color types.

Hence, studies on the host preferences of B.
dorsalis in Sri Lanka are scarce. Since several
commercial mango varieties are grown in Sri
Lanka, understanding the levels of host
preference and performance of B. dorsalis on
these varieties is crucial for local fruit growers,
sellers, and exporters.

The present study was thus carried out to
determine the preference for oviposition and host
susceptibility of female B. dorsalis using a series
of choice and non-choice lab experiments on four
commercial mango varieties in Sri Lanka: 'Kc',
'‘WId', 'Vc', and 'Ba’, as well as to investigate the
relationship of host susceptibility with fruit
physical characteristics and oviposition behavior
of female B. dorsalis.

Materials and Methods
Collection of mango fruits for B. dorsalis
rearing

Mangoes (both overripe and ripe) were collected
from two main sites (Kc variety, 6°45'0"N,
81°14'0"E, elevation 162 m, WId variety; 6° 44"
15.85" N, 81° 6' 11.005" E, elevation 188 m,
Intermediate zone) in Uva Province, Sri Lanka.

Rearing of fruit flies
The study was conducted from December 2021
to February 2022 under controlled laboratory
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conditions of temperature and relative humidity
(27 £ 2 °C and 75-80%) at the Department of
Zoology, University of Ruhuna, Sri Lanka.

A total of 672 mango fruits (320 Kc and 352
WId) were collected from two subplots of each of
the above two main sites. The collected mangoes
were incubated in 168 containers to prepare a colony
of 200 B. dorsalis adults. Fruits were incubated by
placing four mangoes in a container (18 x 14 x 13
cm) filled with pre-sterilized sand and covered with
a muslin cloth under the laboratory conditions
mentioned above. After 10-15 days, the adult flies
were transferred into insect cages (30 x 30 x 20 cm,
seven cages), which were covered with muslin cloth
to prevent adult flies from entering or escaping. The
species and sexes of emerging adults were identified
before transferring them into the insect cages. The
emerged adult flies were identified using taxonomic
keys (Leblanc et al., 2021; Plant Health Australia,
2018; Daud et al., 2020) at the research laboratory
of the Department of Zoology, University of
Ruhuna, Sri Lanka. Adult flies were fed using a
standard artificial diet [(yeast: sugar, 1:3 by volume)
+ water (Ekesi et al., 2009)]. Both males and
females of B. dorsalis were kept together in cages in
a 2:1 male-to-female ratio for 10-17 days. Then, the
females were removed from the cages and used for
both choice and no-choice laboratory tests.

Mango varieties

Four commercially important mango varieties
(Kc’, "Wid’, 'vc', and 'Ba’) were chosen for the
study (Fig. 1). Fruits of both "Kc™ (209.49 + 3.4 g)
and "Vc' (182.68 + 2.40 g) are larger than those
of the Ba” (132.67 + 1.01 g) and "WId" (123.41 +
1.17 g) varieties. These fruits were brought from

a b

the field at the unripe stage. Individual fruits were
covered with black wrapping paper to prevent
infestation by fruit flies and then stored at
laboratory conditions (27 + 2 °C and 75-80%
relative humidity) until fully ripe. Then, all fruits
were visually examined (using a hand lens) to
confirm the absence of oviposition sites by fruit
flies. Fruits that did not have any oviposition
marks were selected to use in choice and non-
choice experiments.

Preference tests of oviposition

i). Choice test

In a replicate, four mangoes, one from each
variety, were placed randomly on the layer of
pre-sterilized sieved sand (6 cm in height) in a
standard-size plastic container (18 x 14 x 13
cm), keeping at the same distance (2 cm)
between each fruit. Twenty replicates were
conducted using eighty fruits and twenty
testing containers. Test containers were placed
in water baths to protect experimental setups
from ants. A mature female B. dorsalis (10-17
days old, Boinahadji et al., 2019), from the
culture was released into the center of a testing
container. Then, the top of each testing
container was tightly covered using a muslin
cloth (Imm mesh size). Elastic rubber bands
were used to secure the muslin cloth,
preventing flies from entering or escaping the
rearing container. The number of visits,
number of oviposition attempts, and visit
duration in each fruit were observed and
recorded over three hours (10.00-13.00 hrs, as
described by Kanika et al., 2019).

Figure 1 The selected four mango varieties: a. Karutha kolumban (Kc), b. Vellai kolumban (Vc), c. Betti amba

(Ba) and d. Willard (WId).
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After 3 hours, the female fly was removed
from the container, and the tested fruits were
incubated in separate containers until the pupae
and adults emerged. Five control replicates (four
mangoes; one mango per variety, but no flies in
a replicate) were used to determine whether flies
emerged from ‘non-exposed’ test fruits.

if). No-choice test

Each variety was placed individually in a testing
container, and a mature female (10-17 days old)
was introduced to each container. Twenty
replicates were conducted for each mango
variety (i.e., 80 total replicates). After observing
their oviposition behaviors for 3 hours, the
female fly was removed, and the tested fruits
were incubated individually. Except for the
simultaneous offering of four varieties of
mangoes, the procedures and conditions were
identical to those described in the choice test.
Five control replicates were used per variety.

Measurements of fruit physical characters
Three parameters — fruit weight, circumference,
and peel thickness — were measured for the mango
varieties. Fruit weight (g) was measured by a digital
balance (Mettler PE3600, Switzerland). Fruit
circumference (mm) was measured using a standard
measuring tape. For the fruit circumference,
measurements were taken from three places, and the
average values were recorded. Fruit peel thickness
(mm) was measured with a Vernier Caliper
(Drapper, Model Number 18066, UK). The fruit
peel was removed randomly from five places, and
the average peel thickness was recorded.

All measurements of mangoes (a total of 160
mangoes) were taken after testing the
oviposition preference of B. dorsalis females and
before incubating the tested mangoes for pupae
and adult emergence.

Emerging pupae and adults:

All fruits tested in choice and no-choice
experiments were examined carefully for
possible oviposition marks. Then, they were
labeled and incubated separately in plastic
containers (18 x 14 x 13 cm) with pre-sterilized
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sand and a muslin cloth covered under controlled
laboratory conditions (27 + 2 °C and 5-80%
humidity). At the end of the fourth week, the
containers were carefully examined, and all
pupae and emerging adult flies (males and
females) were counted.

Fruits used for control tests in both choice
and non-choice conditions were incubated in
separate containers to confirm whether any
pupae or adults recovered.

Statistical analysis
The data were coded and entered into a database
created using the Statistical Package for the Social
Sciences (SPSS, version 20.0) software. The
normality of the data was tested using the Anderson-
Darling test. Since the data followed a normal
distribution, parametric tests were performed. The
significance of the variation in the number of visits,
visit duration, the number of oviposition attempts by
female flies, and the number of pupae and adults that
emerged per variety of mango, and fruit weight,
circumference, and peel thickness per variety in both
choice and non-choice conditions were compared
using the ANOVA with multiple comparison test
(Tukey's test HSD) at the 0.05 significance level.
Relationships between variables, including fruit
weight, fruit circumference, and peel thickness, fruit
visits, visit duration, and oviposition attempts of
female flies, as well as the number of larvae and
adults emerged under both choice and non-choice
conditions, were analyzed using Pearson's
correlation analysis at an o = 0.01 significance level.
Ethical approval for this study was obtained
from the Ethical Review Committee
(UOK/ERC/FS/21/023) at the Faculty of
Science, University of Kelaniya, Sri Lanka.

Results

Oviposition preference

Choice test

The mean number of host fruit visits (F (, s0) =
54.012, P < 0.05), oviposition attempts (F =
30.651, P < 0.05), and mean fruit visit duration
(F (3,80 = 76.133, P < 0.05) of B. dorsalis varied
significantly among four mango varieties. A
significantly higher number of visits was
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recorded for the ‘K¢’ variety (3.7 £ 0.03) (P <
0.05), followed by "Ba” (2.55 + 0.05) and
"WId". A significantly lower number of visits
was recorded for "WId" (0.95 + 0.02) (P < 0.05)
compared to other varieties (Fig. 2a). The
highest number of oviposition attempts was
recorded for ‘Kc' variety (1.95 £ 0.03) (P <

0.05), whereas the lowest was recorded for "Vc¢’
variety (0.4 £ 0.02) (Fig. 2Db).

Female flies spent a longer period on the ‘Kc'
mango variety (30.05 = 0.38 min) (P < 0.05), the
moderate duration for the ‘Ba’ (13.9 £+ 0.36 min)
variety, and a shorter period was observed for the
"WId' (4.2 £0.23 min) (P < 0.05) (Fig. 2c).
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Figure 2 Mean ( + SE), (a) No. of visits, (b) No. of oviposition attempts and (c) Visit duration/min by female of
Bactrocera dorsalis on four mango varieties in the choice experiment. Means with different letters differ

significantly (P < 0.05, Tukey's test).
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No-choice test

Females of B. dorsalis showed significantly
different fruit visits (F 3 s = 9.811, P < 0.05),
oviposition attempts (F (,s0) = 4.815, P < 0.05), and
fruit visit duration (F@ sg = 12.333, P < 0.05)

among four mango varieties. The highest number
of fruit visits was recorded for the

"Kc’ variety (3.4 £ 0.07) (P <0.05) and the lowest
visits for the "WId" variety (1.6 + 0.03). Moderate
visits were recorded for ‘Ba’ (2.9 + 0.06) (Fig. 3a).
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Figure 3 Mean ( £ SE), (a) No. of visits, (b) No. of oviposition attempts and (c) Visit duration/min by the female
of Bactrocera dorsalis on four mango varieties in the no-choice experiment. Means with different letters differ

significantly (P < 0.05, Tukey's test).
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The highest oviposition attempts were
recorded for the "Kc™ mango variety, which
was significant (1.6 £ 0.04) (P < 0.05)
compared to the "WId" variety. The lowest
oviposition attempts were recorded for the
"WId" variety (0.55 = 0.03) (Fig. 3b). The visit
duration for the "Kc® variety (13.05 + 0.29
min) was significantly higher (P < 0.05)
compared to the “Vc¢'. The shortest visit
duration was recorded for the "Vc¢© mango
variety (5.3 £ 0.16 min) (Fig. 3c).

Host susceptibility

In choice condition

I. ) Physical parameters of host fruits

The mean of fruit weight, fruit circumference,
and peel thickness were significantly different
among the four mango varieties (P < 0.05)
(Table 1). A significantly high fruit weight was
recorded for the "Kc™ (P < 0.05) compared to the

other three varieties. The fruit circumference of
each mango variety was statistically significant
(P < 0.05). The peel thickness of each mango
variety was non-significant (P > 0.05) (Table 1).

ii. Emergence of pupae and adults

The number of pupae and emerged adults was
significantly different among the four mango
varieties (P < 0.05) (Table 2). A significantly
higher number of pupae (17.25 £ 0.57, P < 0.05)
and adults (10.65 + 0.37, P < 0.05) were recorded
for the "Kc™ mango variety than the other three
varieties. The lowest number of pupae (2.53 *
0.20) and adults (1.50 £ 0.13) were recorded for
the "WId™ mango variety. The highest percentage
of adults emerged from their pupae in the V¢’
variety (70.9%). The sex ratio of emerged adults
showed that the female emergence was higher
than the male emergence of B. dorsalis for all
tested mango varieties (Table 2).

Table 1 Fruit weight, fruit circumference, and peel thickness of four commercial mango varieties in the choice test.

Mango Variety Weight of fruit (g) Fruit circumference Peel thickness of fruit (mm)
(Mean £ SE) (mm) (Mean + SE) (Mean + SE)

Kc 209.49+3.4a 268.15 +0.28a 1.41 £ 0.006 a

Wid 123.41+1.17¢c 196.85 +0.27¢ 1.48 £0.003 a

Ve 182.68 +2.40 b 173.20 + 0.41d 1.42 +0.007 a

Ba 132.67 +1.01c 232.40 £ 0.34b 1.33+£0.004 a

F value 94.11 796.4 5.74

P value 0.001 0.000 0.001

Means within each column with different letters differ significantly (P < 0.05, using Tukey's test).

Table 2 The emergence of B. dorsalis pupae and adults from four mango varieties under choice condition.

Variety No. of pupae No. of adults Pupae to Sex ratio
(Mean £ SE) emerged (Mean £ SE)  adult emergence (%) (M: F)
Kc 17.25+0.57a 10.65+0.37a 61.8 0.7:1.0
Wwid 2.53 £0.20b 1.50 £ 0.13b 59.3 0.4:1.0
Ve 2.75+0.29b 1.95+022b 70.9 0.6:1.0
Ba 8.00 £0.30b 50£0.22b 62.5 0.6:1.0
F value 17.792 13.910
P value 0.0001 0.0001

Means within columns with different letters differ significantly (P < 0.05, using Tukey's test).

iii. Relationship between fruit flies and host
plant characteristics

The Pearson correlation results of adults and
pupae of B. dorsalis with physical characteristics
of host fruits and characters of female
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oviposition behavior under choice conditions are
given in Table 3.

The peel thickness of host mangoes showed a
non-significant and negative correlation with fruit
visits, oviposition attempts, visit duration,
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emerged adults, and pupae of B. dorsalis (P > their visit duration (r = 0.87; P < 0.05) and

0.05). Fruit circumference showed a strong oviposition attempts (r = 0.69; P < 0.05). The
positive correlation with fruit visits (r =0.77; P < number of oviposition attempts positively
0.05), oviposition (r = 0.69; P = 0001), and visit correlated with the number of pupae (Pearson, r =
duration (r = 0.81; P < 0.05) of female B. dorsalis. 0.71; P < 0.05) and the number of adult flies

The host fruit visits by female B. dorsalis (Pearson, r = 0.69; P < 0.05) that emerged from
showed a significant positive correlation with host fruits.

Table 3 Correlation analysis of emerged pupae and adults of Bactrocera dorsalis with physical characters of
mangoes and behavioral characters of female oviposition preference in the choice condition.

Variables PCHF BFOP EPA
1 2 3 4 5 6 7 8

PCHF

1. Fruit weight r

2. Fruit circumference r 0.37™

3. Peel thickness r -0.08 -0.16

BFOP

4. No. of fruit visits r -0.05 0.77™ -0.28"

5. Ovipo. attempts r -0.11 0.69™ -0.13 0.69™

6. Visit duration r -0.07 0.81" -0.14 0.87" 0.75™

EPA

7. No. of pupae r -0.04 0.61" -0.11 0.60™ 0.71" 0.65™

8. No. of adults r -0.01 0.56™ -0.11 0.57" 0.69™ 0.63™ 0.96™

PCHF: Physical characters of host fruits, BFOP: Behavior of female oviposition preference, EPA: Emergence of pupae and adults. r: Pearson
Correlation value, ** significance at the 0.01 level.

In no-choice condition for the "WId" variety. The highest percentage
i. Physical parameters of host fruits of adults emerged in "Ba’ (75.3%), whereas
The fruit weight, circumference, and peel the lowest was in "WId™ (60.5%). When
thickness were significantly different (P < considering the male-female ratio, the
0.05) among four mango varieties (Table 4). number of female adults emerged to be higher
The highest fruit weight (P < 0.05) and than that of males in all tested mango
circumference (P < 0.05) were recorded for the varieties (Table 5).

"Kc® mango variety with moderate peel In the no-choice test, the number of fruit
thickness (P > 0.05). The fruit circumference visits, their spending time on the fruit, and the
is distinct in each variety of mango (P < 0.05) oviposition attempts of B. dorsalis were
(Table 4). comparatively higher for all mango varieties

than for the choice test.
ii. Emergence of pupae and adults

The emergence of pupae and adults of B. iii. Relationship between fruit flies and host
dorsalis was significantly different among plant characteristics

four mango varieties (P < 0.05) (Table 5). The The Pearson correlation results of adults and
significantly high number of pupae (22.90 pupae of B. dorsalis with the physical
0.68, P < 0.05) and adults (14.70 + 0.44, P < characteristics of host mangoes in four varieties
0.05) was recorded for the "Kc' variety, and the characters of female oviposition
whereas the lowest number of pupae (4.05 + behavior under a no-choice condition are
0.25) and adults (2.45 + 0.16) was recorded mentioned in Table 6.
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Table 4 Mean comparison of fruit weight, fruit circumference, and peel thickness among four commercial mango
varieties tested under non-choice conditions.

Mango variety Mean (+ SE) Mean (+ SE) fruit Mean (+ SE) peel
weight of fruit/g circumference/ mm thickness of fruit/ mm

Kc 212.33+3.94a 269.40 +0.33a 1.35£0.003 a

Wid 116.63 £1.68 c 196.85+0.27 c 1.45+£0.005a

Vc 190.24+£1.76 b 176.70 £0.32d 1.36 £ 0.006 a

Ba 125.15+1.26 ¢ 231.65+0.31b 1.32£0.004 a

F value 75.89 873.58 454

P value 0.0001 0.001 0.006

Means within columns with different letters differ significantly (P < 0.05, using Tukey's test).

Table 5 The emergence of Bactrocera dorsalis pupae and adults from four mango varieties under no-choice
condition.

Variety Mean No, (+ SE) Mean No. (+ SE) Pupae to adult Sex ratio
of pupae emerged of adults emerged emergence (%) M: F

Kc 2290+0.68a 1470+0.44 a 64.2 0.8:1.0
wid 405+0.25h 245+0.16b 60.5 0.7:1.0
Ve 11.65+0.48b 8.15+0.36 b 70.0 0.8:1.0
Ba 790+0.27b 595+0.22b 75.3 0.7:1.0
F value 15.836 13.488

P value 0.0001 0.001

Means within columns with different letters differ significantly (P < 0.05, using Tukey's test).

Table 6 Correlation coefficients (r) of emerged pupae and adults of Bactrocera dorsalis with physical characters
of mangoes and female oviposition preference in the choice condition.

Variables PCHF BFOP EPA
1 2 3 4 5 6 7 8

PCHF

1. Fruit weight

2. Fruit circumference -0.29™

3. Peel thickness -0.04 -0.18

BFOP

4. No. of fruit visits 0.12 0.48™ -0.23™

5. Ovip. attempts 0.26™ 0.29™ -0.23™  0.83"

6. Visit duration -0.11 0.55™ -0.007 0.25™ 0.21™

EPA

7. No. of pupae 0.36™ 0.44™ -0.14 0.61™ 0.64™ 0.39™

8. No. of adults 0.33" 0.41™ -0.17 0.57" 0.64™ 0.44™ 0.96™

PCHF: Physical characters of host fruits, BFOP: Behavior of female oviposition preference, EPA: Emergence of pupae and adults. r: Pearson
Correlation value, ** significance at the 0.01 level.

The peel thickness showed a non-significant negative correlation was observed with fruit
correlation with the emergence of adults and visits (r = -0.23; P < 0.05) and oviposition
pupae of B. dorsalis, whereas a significant attempts (r = -0.23; P < 0.05). Fruit
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circumference showed a positive correlation
with fruit visits, oviposition, visit duration,
number of pupae, and adults of B. dorsalis.

The number of host fruit visits by female B.
dorsalis showed a weak correlation with their
visit duration (r = 0.25; P < 0.05) and a
significant  correlation with  oviposition
attempts (r = 0.83; P < 0.05). The number of
oviposition attempts showed a significant and
good correlation with the number of pupae (r
= 0.64; P < 0.05) and the number of adult flies
(r=0.64; P <0.05) that emerged from the host
fruits.

Discussion

The present study revealed the variation in the
oviposition preferences of B. dorsalis on four
selected commercial mango varieties in Sri
Lanka. In this study, laboratory experiments
were conducted, allowing for the equalization of
the abundance and availability of different fruits
and a sharper focus on host preferences (Stanton,
1982; Ahman, 1985).

It is well documented that the oviposition
preferences of fruit flies depend mainly on the
type of host fruits that promote the survival
and growth of their offspring (Fontellas-
Brandalha and Zucoloto, 2004; Joachim-Bravo
et al., 2001). As evident by the present study,
the number of fruit visits, visit durations,
attempts to oviposit, and number of emerged
larvae and adult flies varied significantly
among the selected four commercial mango
varieties. This result aligns with the findings
of Kumar et al. (2011), who reported that the
damage caused by fruit flies varies across
different mango varieties.

Our study revealed that B. dorsalis preferred
to visit and oviposit in "Kc™ mangoes compared
to the other three varieties tested. Hence, the
offspring's performance was also higher in "Kc’
mangoes than in the other tested varieties.
These results are in accordance with the
findings of Diaz-Fleischer and Aluja (2003)
that the most suitable host fruit environment
provides the best larval performance of fruit
flies. As revealed by the study, "Kc™ mangoes
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have high fruit circumference, fruit weight, and
moderate peel thickness compared to the other
three varieties. These factors may be
responsible for the higher performance of B.
dorsalis on the 'Kc' variety because ‘Kc'
provides a larger fleshy area for feeding and
survival of their maggots. According to Sohail
et al. (2015), fruit flies prefer to select large
host fruits over small ones.

In both choice and no-choice conditions,
female flies visited and oviposited in the "Ba’
variety following "Kc'. The fruit circumference
of 'Ba” is lower than "Kc’, and it is one of the
most popular mango varieties among Sri
Lankans due to its sweet taste (Peris, 2016).
Further, the pupal and adult emergence of B.
dorsalis in the choice condition is also moderate
for 'Ba’ compared to other tested varieties.
Therefore, B. dorsalis exhibits a moderate host
preference and offspring performance due to its
medium-sized fruit.

The "WId™ mango variety showed the lowest
numbers of host visits, visit duration, oviposition
attempts, and offspring performance of B.
dorsalis, as well as the highest peel thickness and
the lowest fruit weight among the four mango
varieties. Their lowest host preference and
susceptibility could be explained by their thick
fruit peel, which might discourage fruit flies'
oviposition behavior.

When compared to 'Ba,' the 'V¢" variety had
the smallest fruit circumference and lowest host
preference, as well as the lowest susceptibility.
This result can be linked to the findings of Sohail
et al. (2015), who reported that fruit flies
preferentially select larger host fruits over
smaller ones for oviposition.

In the no-choice experiment, the number of
fruit visits, fruit visit duration, attempts to
oviposit, and number of pupae and emerged
adult flies of B. dorsalis were obviously higher
compared to the choice condition. This
outcome most likely reflected that females had
no choice but to choose their preferred host
mango variety, as shown by Rattanapun et al.
(2009). The number of fruit visits, duration of
visits, and B. dorsalis oviposition attempts
were all strongly associated with the number
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of pupae and adults that emerged from the host
mango fruits. In a non-choice test, a significant
positive correlation was observed between the
weight of the mangoes and the emergence of
pupae and adults.

Fruit circumference had a positive influence,
while fruit peel thickness harmed B. dorsalis
pupae and adult emergence. Furthermore, the
physical characteristics of different mango
varieties had a significant impact on the
oviposition preference, host susceptibility, and
offspring performance of B. dorsalis.

Conclusions

The preference for oviposition and the
emergence of pupae and adults in B. dorsalis is
greatly influenced by mango varieties and their
physical fruit characteristics. The choice, visit,
visit duration, and oviposition of female B.
dorsalis, as well as the emergence of their
pupae and adults from host fruits, are all
affected by the mango variety. In comparison to
the other three mango varieties, 'Karutha
kolumban' is more vulnerable to oviposition
and offspring performance of female B.
dorsalis. The number of pupae and emerging
adults was positively influenced by the number
of fly visits, visit duration, and number of
oviposition attempts by the B. dorsalis females,
as well as the type of mango variety, fruit

circumference, and fruit weight. Mango
varieties with thick peels influence the
oviposition  preference and  offspring

performance of B. dorsalis. The study findings
will be critical in planning and implementing
future management strategies to prevent B.
dorsalis damage to commercial mango
varieties.

Conflicts of Interest: The authors declare that
they have no conflicts of interest in undertaking
this research.

References

Ahman, 1. 1985. Oviposition behavior of
Dosineura brassicae on a high- versus low

127

quality Brassica host. Entomological Expand
Application, 39: 247-253.

Allwood, A. J. 1997. Biology and ecology:
prerequisites founder standing and managing
fruit flies (Diptera: Tephritidae).
Management of Fruit Flies in the Pacific: A
Regional Symposium. Australian Centre for
International Agricultural Research,
Canberra, Australia, proceedings No. 76 (ed.
by A J Allwood & R A | Drew), 95-101.

Alyokhin, A.V., Messing, R. H. and Duan, J.
J. 2000. Visual and olfactory stimuli and
fruit maturity affect trap captures of
Oriental fruit fly (Diptera: Tephritidae).
Journal of Economic Entomology, 93:
644-649.

Amin, A. A. 2017. Field and laboratory studies
on infestation of immature mango fruits by
the peach fruit fly, Bactrocera zonara
(Saunders). Egyptian Journal of Agricultural
Research, 95(1): 89-106.

Anonymous, 2011. Pocket Book of Agricultural
Statistics. Socio Economics and Planning
Center, Department of  Agriculture,
Peradeniya, Agriculture Statistics Vol VIII.

Anonymous, 2012. Amba wagawa (mango
cultivation). Department of Agriculture,
Colombo. (In Sinhala/Tamil).

Bandara, K. A. N. P., Kudagamage, C.,
Senadeera, D. P. and Prathapasignha, G. S.
2006. Development of an effective integrated
pest management system for Melon fly,
Bactrocera cucurbitae, infesting commercial
cultivation of Gherkin, Cucumis sativus.
Annals of Sri Lanka Department of
Agriculture, 11-18.

Boinahadji, A. K., Coly, E. V., Sarr, N. D.,
Dieng, E. O., Ndiaye, C. D. and Sembene, P.
M. 2020. Oviposition preference and
offspring performance of the oriental fruit fly
Bactrocera dorsalis (Diptera, Tephritidae) on
eight host plants. International Journal of
Advanced Research, 8(01): 931-937. DOI:
http://dx.doi.org/10.21474/IJAR01/10384.

Boinahadji, A. K., Coly, E. V., Sarr, N. D.,
Dieng, E. O., Ndiaye, C. D. and Sembene, P.
M. 2019. Susceptibility of Immature

Mangoes to the Oriental Fruit Fly,


http://dx.doi.org/10.21474/IJAR01/10384

Oviposition preference of B. dorsalis

J. Crop Prot.

Bactrocera dorsalis (Diptera, Tephritidae),
Indian Journal of Pure and Applied
Biosciences, 7(6): 13-18. DOl:
http://dx.doi.org/10.18782/2582-2845.7877.

Brevault, T. and Quilici, S. 2007. Influence of
habitat pattern on orientation during host fruit
location in the tomato fruit fly, Neoceratitis
cyanescens. Bulletin of Entomological
Research, 97: 637-642.

Chaudhary, D. P., Ashwani, K., Mandhania, S. S.,
Srivastava, P. and Kumar, R. S. 2012. Maize
as fodder? An alternative approach. Dietary
Maize Research, Pusa Campus, New Delhi-
110 012, Technical Bulletin, 2012/04. 32.

Clarke, A. R., Armstrong, K. F., Carmichael, A.
E., Milne, J. R., Raghu, S., Roderick, G. K.
and Yeates, D. K. 2005. Invasive
phytophagous pests arising through a recent
tropical  evolutionary  radiation:  The
Bactrocera dorsalis complex of fruit flies.
Annual Review of Entomology, 50: 293-3109.

Cornelius, M. L., Duan, J. J. and Messing, R. H.
1999. Visual stimuli and the response of
female Oriental fruit flies (Diptera:
Tephritidae) to fruit-mimicking traps. Journal
of Economic Entomology, 92: 121-129.

Daud, I. D., Melina, Dayanara, H. K. and
Mustika, T. 2020. Fruit fly identification
from fruits and vegetables of Turikale Maros,
South Sulawesi, Indonesia. Advances in
Biological Sciences Research, International
Conference and the 10th Congress of the
Entomological Society of Indonesia (ICCESI
2019), 8: 94-100.

Dhanapala, M. G. 1996. Control of fruit flies using
methyl eugenol traps. Second International
Congress of Entomological Sciences at PARC.
Islamabad, Pakistan. 64-65.

Diatta, P., Rey, J. Y., Vayssieres, J.-F., Diarra,
K., Coly, E. V., Lechaudel, M. and Ndiaye,
O. 2013. Fruit phenology of citruses,
mangoes and papayas influences egg-laying
preferences of Bactrocera invadens (Diptera:
Tephritidae). Fruits, 68(6): 507-516. DOI:
https://doi.org/10.1051 /fruits/2013093

Diaz-Fleischer, F. and Aluja, M. 2003. Clutch
size in frugivorous insects as a function of
host firmness: the case of the tephritid fly,

128

Anastrepha ludens. Ecological Entomology,
28: 268-277. DOI: https://doi.org/10.5829/
idosi.aje.2019.01.08.

Drew, R. A. |., Tsuruta, K. and White, I. M.
2005. A new species of pest fruit fly
(Diptera: Tephritidae: Dacinae) from Sri
Lanka and Africa. African Entomology,
13(1): 149-154.

Ekanayake, H. M. R. K., Wekadapola, W. W. M.
S. N. and Bandara, K. A. N. P. 2002. Studies
on fruit fly infestation in banana cultivars in
Sri Lanka. Annals of the Sri Lanka
Department of Agriculture, 269-274.

Ekesi, S., Billah, M. K., Nderitu, P. W., Lux, S.
A. and Rwomushana, 1. 2009. Evidence for
competitive displacement of Ceratitis cosyra
by the invasive fruit fly Bactrocera invadens

(Diptera: Tephritidae) on mango and
mechanisms contributing to the
displacement.  Journal of  Economic

Entomology, 102: 981-991.

Fontellas-Brandalha, T. M. L. and Zucoloto, F.
S. 2004. Selection of oviposition sites by wild
Anastrepha obliqgua (Macquart) (Diptera:
Tephritidae) based on the nutritional
composition. Neotropical Entomology, 33:
557-562.

Heshani, D. K. A. and Sirisena, U. G. A. I. 2017.
Diversity of fruit flies (Diptera: Tephritidae)
in selected locations in the dry zone of Sri
Lanka. Symposium on crop protection and
improvement, 68.

Jang, E. B. and Light, D. M. 1991. Behavioral
responses of female Oriental fruit flies to the
odour of papayas at three ripeness stages in a
laboratory  flight  tunnel (Diptera:
Tephritidae). Journal of Insect Behavior, 4:
751-762.

Joachim-Bravo, I. S., Fernandes, O. A., De
Bortoli, S. A. and Zucoloto, F. S. 2001.
Oviposition behaviour of Ceratitis capitata
Wiedemann (Diptera: Tephritidae):
Association between oviposition preference
and larval performance in individual females.
Neotropical Entomology, 30: 559-564.

Kanika, N. H., Alim, M. A. and Khan, M. 2019.
Evaluation of host susceptibility, oviposion
and colour preference of the Peach fruit Fly,


http://dx.doi.org/10.18782/2582-2845.7877
https://doi.org/10.1051%20/fruits/2013093
https://doi.org/10.5829/idosi.aje.2019.01.08
https://doi.org/10.5829/idosi.aje.2019.01.08

Dammika Wijekoon et al.

J. Crop Prot. (2025) Vol. 14(2)

Bactrocera zonata (Saunders) (Diptera:
Tephritidae),  Academic  Journal  of
Entomology, 12(1): 01-08. DOL:
https://doi.org/10.5829/idosi.aje.2019.01.08.

Karunaratne, M. M. S. C. and Karunaratne, U. K.
P. R. 2012. Factors influencing the
responsiveness of male oriental fruit fly,
Bactrocera dorsalis, to methyl eugenol (3, 4
dimethoxyalyl benzene), Tropical
Agricultural Research and Extention, 15 (4).

Krishnapillai, N. and Wijeratnam, W. R. S.
2016. Morphometric analysis of mango
varieties in Sri Lanka. Agriculture Journal of
Crop Sciences, 10(6): 784-792. DOI: https://
doi.org/10.21475/ajcs.2016.10.06.p7223.

Kumar. P., Abubakar, Alma, Linda, Ketelaar, J.
W. and Vijaysegaran, S. 2011. Field exercise
guides on fruit flies integrated pest
management for farmer’s field schools and
training of trainers. In Area-wide Integrated
Pest Management of Fruit Flies in South and
Southeast Asia. Bangkok: Asian Fruit Fly
IPM Project.

Leblanc, L., Hossain, M. A., Momen, M. and
Seheli, K. 2021. New country records,
annotated checklist and key to the Dacine
fruit flies (Diptera: Tephritidae: Dacinae:
Dacini) of Bangladesh. Insecta Mundi,
0880: 1-56.

Leblanc, L., Hossain, M. A., Khan, S. A., San
Jose, M. and Rubinoff, D. 2003. A
preliminary survey of the fruit flies (Diptera:
Tephritidae: Dacinae) of Bangladesh.
Proceeding of Hawaii Entomology Society,
45: 51-58.

Lux, S. A., Copeland, R. S., White, I. M,,
Manrakhan, A. and Billah, M. K. 2003. A
new invasive fruit fly species from the
Bactrocera dorsalis (Hendel) group detected
in East Africa. International Journal of
Tropical Insect Science, 23(04): 355-361.
DOI:  https://doi.org/10.1017  /s1742758
40001242.

Marasinghe, J. P., Madugalle, S., Nugapitiya, C.
A. K., Harischandra, Y. R. N. and
Hettiarachchi, A. K. 2018. The seasonal
abundance of fruit fly species in Sri Lanka
and the male annihilation technique as a

129

control measure for fruit flies; two case
studies Tropical Agriculturist, 166 (4): 33-50.

Peris, K. 2016. The Mango in the Democratic
Socialist Republic of Sri Lanka, Mango Tree
Encyclopaedia, Chapter: 19: 337-370.

Plant Health Australia, 2018. The Australian
handbook for the identification of fruit flies.
Version 3.1. Plant Health Australia.
Canberra, ACT.

Prokopy, R. and Koyama, J. 1982. Qviposition
site partitioning in Dacus cucurbitae.
Entomologia Experimentalis et Applicata,
31: 428-432. DOI: https://doi.org/10.
1007/BF02996709.

Prokopy, R. J. and Owens, E. D. 1983. Visual
detection of plants by herbivorous insects.
Annual Review of Entomology, 28: 337-364.

Prokopy, R. J. and Vargas, R. I. (1996).
Attraction of Ceratitis capitata (Diptera:
Tephritidae) flies to odor of coffee fruit.
Journal of Chemical Ecology, 22: 807-820.

Ranaweera, P. H, Ranathunga, M,
Nugaliyadde, L, Hemachandra, K. S,
Rajapakshe, M, Erabadupitiya, H. R. U. T,
Wijesekara, L. K. and Edirisinghe, E. M. R.
D. 2017. Abundance and species richness
of fruit flies (Diptera: Tephritidae) in major
cucurbit growing areas in Anuradhapura,
Kurunegala and Kandy Districts in Sri
Lanka and farmers’ perception on
recommended management  methods.
Annals of Sri Lanka Department of
Agriculture, 98-112.

Rattanapun, W., Amornsak, W. and Clarke, A.
R. 2009. Bactrocera dorsalis preference and
performance on two mango varieties at three
stages of ripeness. Experimental Applied
Entomology, 131(3): 243-253.

Sohail M., Aqueel M. A., Assi M. S., Javed M.,
Khalil M. S., K. K. and A. M. H. 2015.
Food and ovipositional preference of
oriental fruit fly Bactrocera dorsalis
Hendel (Diptera: Terphritidae) on different
fruit and vegetable hosts. European
Academic Research, 111 (1): 45-60.

Stanton, M. L. 1982. Searching in a parchy
environment: food plant selection by Colias
philodice butterflies. Oecologia, 39: 79-91.


https://doi.org/10.5829/idosi.aje.2019.01.08
https://doi.org/10.21475/ajcs.2016.10.06.p7223
https://doi.org/10.21475/ajcs.2016.10.06.p7223
https://doi.org/10.1007/BF02996709
https://doi.org/10.1007/BF02996709

Oviposition preference of B. dorsalis

J. Crop Prot.

Wijekoon, W. M. C. D., Ganehiarachchi, G. A.

S. M, Wegiriya, H. C. E. and Vidanage, S. P.
2021. Infestation and emergence of
Bactrocera dorsalis (Diptera: Tephritidae) on
two varieties of Mangifera indica from
selected locations in wet zone and dry zone
of Sri Lanka, International conference of
Applied and Pure Sciences, University of
Kelaniya, 18.

130

Wijekoon, W. M. C. D, Ganehiarachchi, G. A. S. M,

Wegiriya, H. C. E and Vidanage, S. P. 2022.
Oviposition Preference and Performance of
Bactrocera  dorsalis  Hendel, (Diptera:
Tephritidae) on four colour types of Willard
mango (Mangifera indica L), Egyptian
Academic Journal of Biological Science (A.
Entomology), 15(1): 91-103. DOl:
http://doi.org/10.21608/EAIJBSA.2022.228576.


http://doi.org/10.21608/EAJBSA.2022.228576.

Dammika Wijekoon et al. J. Crop Prot. (2025) Vol. 14(2)

O vgd0 Wl Sl duwlus g ¢yl Spard i I
4| sylxd aldyl 9y Bactroceradorsalis Hendel (Diptera: Tephritidae)

Ol g 'losaSy Lidar Szl yligils YLl MG aSxag

Lol

Ll usls

4SS dy

SO sy LSl s Lbgm gy 0 LSSy ¢ wlidyesls
LS o L&Ay cpgde 0dShl o cdwodbux e Gy de 9wl sls

LS

0435 =)
045 -V

chandanadammikal 98 4 @gmail.com : 4 510 JgSwo o w5 S g 35S Sy
1403 2100 2 :OI:‘)_”M_“J 1403 Suig oy | 23

050 s> @bl Bactroceradorsalis (Hendel) « 5,4 o410 S0 :oduS>
obisy ey loys olrdlUas « Jlx(ol Ly faw! l_é_uiT Ui D
LS yw o wlizs slagloine slaogro gy ¢ syl diSass
> S GarS sl yols dx o gyl O cSwo UJ\J
solxs pdy Hleg> w9y Bodorsalis Sloisis cowlu> g syl diSpxs
s (VO olansdss ¥y« WId)o oo« (KO lasstss Ly, LS 0!
LD palxl e Ju00S e Ao Loyl bl by (Ba) Lol G
S a4l ady Hlex 40 Suws Bodorsalis w cowles> g au> S
W= L e s (A slagolae)l 1 slds s Goyb
L Sl awlus 5 Wb lod)yl syl B8pxd a5 L4
Oley LS 45l8las> Oy gwdy odd gioloyl slaogso (jguwlygS il
Lady 8 B wyy vy JolS ol jdos yaeb g O4d 0y dd
Ol oo Hgbay Bodorsalis g JLy slaodle 45 ol Glas polis
OLds sl paldy Hler o el (Slojuo cowlus 5 2>y
Sde sgloine 3 jolebde slaasoils olaxS L (P<0.05) a0l
Laoyudd 42450038 dluxrld 5 syl ifaxd slagds cdd)ly olao)
a4 OF 31 gy 9 dd ou S Kepdy sl JolS of ji> Hegb g
Iy a2 oS WId a3y bbby HI 43 WId gVe «Ba pl3)y |
Dsgb 4 Leosad DluxS cGudreas Lobly syl dSpx S sl
baxo g 4l pdy L0 eSS pdy 0l sloo JolS ol e
Ol s Oloian slaud)ily dluxd Lo syl o dxro Hoabdy o040
) U Lba)_é_i&;.b\mﬁéjhljp}}_? slagdls a0yl Glw)
Cwey Gwlioe oSS 4SS Jleyy cadly cude [Shwopas JoolS
4o daxdlhe Gl slaadidly oy dio Jool ge Gl o 040
3 sy Sel> yglhieday B.dorsalis ¢! o o_)‘}_}_x_i Olaol wal s> b

S0 S S LSO e o 4 syl Pl_§)| 4 Oy lws

Aow lw> 45l sylx3 aldy !« Bactroceradorsalis s S LSS 4
6)‘»1—?{32'—3 dLsy oo

131

tasloy



