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ABSTRACT

Ovipositional preference of peach fruit fly, Bactrocera zonala (Saunders)
(Diptera: Tephritidae) was examined by using some usual and unusual horticultural
and vegetable fruits. In addition to the known hosts-list of the pest, it attacked two
varieties of palm date and grape. Also, evaluation of susceptibility of three varieties of
eggplant, tomato, mask tomato, potato and other cucurbits was elicited. Egg-larval
and pupal durations in each separate plant fruit were determined. Also, total life cycle
and percentage of adult emergence, life cycle and sex ratio were discussed. '

INTRODUCTION

Fruit flies are of great importance in the whole world, With respect to
host use, tephritids have been classified as monophagous like the olive fruit
fly, Bactrocera oleae (Rossi), stenophagous like Asclapidaceae fruit fly,
Dacus longistylus (Wied.), and oligophagous or polyphagous like Bactrocera
zonata (Saunders) (White ef al. 2000). Polyphagous species have always
received the most attention because of it economic importance, Peach fruit
fly, B. zonata is a dangerous polyphagous pest attacking many plant fruits. In
Egypt. the pest was early detected in 1924 {Efflatoun, 1924} at Port Said
govermnorate then it was disappeared. In early nineties, the pest was detected
after incubating guava fruits collected from Khanka area in Qalubia
governorate. Also, El-Minshawy ef al., (1999) had recorded the pest on guava
fruits in 1999 in Alexandria and Hashem ef al, (2001), had studied the
diversity and abundance of the pest in different horticultural orchards in
Egypt. It was obvious that the pest is strong and destructive to many
horticultural plant fruits. Peach fruit fly population increased and established
rapidly as a result of suitable climatic conditions, neglecting the effective role
of the internal plant quarantine between governorates and lack of action
control measures. According to FAQ/IAEA report (2000) the economic loss as
a result of peach fruit fly infestation to horticultural plant fruits was estimated
in Egypt as 190 million EUR / year. Few years ago, it was thought that peach
fruit fiy infestation is restricted to most of the horticultural fruits and few
vegetables but under the current situation of this pest and its enormous
increase, it attacked some plant fruits which were not observed before. in
(2004) a dangerous and grasping attention phenomenon had floated on the
surface, B. zonata attacked potato tubers in field in Giza govermnorate (Abd-
Elsamea and Fetch, 2006). Although not typical, this phenomenon indicates
that this insect pest have the ability to use numerous plant fruits as hosts for
its larval development (FAO, 2000).

Identification of new or unusual hosts of B. zonata is of interest,
because this may shed light on the evolution of host finding and acceptance.
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Also, this may provide clues to future host range expansion in host race
formation in B. zonata in Egypt.

The main objective of the present work is testing and determining
whether the introduced plant fruits are used by B. zonata as hosts and its
preference to them. Also, life cycle, adult emergence and sex ratio are of
interest.

MATERIALS AND METHODS

Sources and rearing conditions:

Peach fruit fly pupae were obtained from 13 generation old
stock colony maintained at Horticulture Insect Department, Plant Protection
Research Institute (PPRI). Two separate screen cages measured 50 x 50 x
50 cm were used to keep the adult flies and to introduce the plant fruits inside
them. The flies were provided with sugar and protein hydrolysate in a ratio of
3:1 and water supply. Sixty hundred newly emerged flies were divided equally
as 100 ¢:100 & in three replicates and placed in each cage. The flies were
kept under 2521°C, 75-80 %RH and (14L: 10 D) till maturation.

Introduced plant fruits:

The plant fruits used in the present work are listed in Table (1) as
follows:
Table (1): List of different host fruits introduced toc B. zonata.

Family 1 Common name H Scientific name
Horticultural plant fruits
lAnacardiacae Mango Mangifera indica
benaceae Pefsimmon Diospyros kaki
Myrataceae Guava Psidium guajava
Palmaceae Palm date Phoanix dactylifera
Two Varieties
Variety 1 Zaghlol red
Variety 2 S8amani yellow
Rosaceae ‘Apple Malus spp.
Rutaceae Grapefruit Citrus paradisi
Lemon Citrus limon
Valencia orange Citrus ssinensis
taceae Grape Variety Melissa Vitis vinffera
Vegetable plant fruits
Cucurbitacae Cantioupe Cucumis melo
Cucumber Cucumis sativus
Striped gourd Cucumis dudiam elongate Cucurbita
Zucchini pepo
ceae Rounded eggplant Solanum melonga
Long black eggplant :
Long white eggplant )
Musk tomato Physalis pruincsa
(=Harankash)
Potato Solanum tubersum.
Tomato Lycopersicon escufentum

Puncture response and infestation of introduced plant fruits:
Test fruits were washed, weighed and introduced to the matured flies
inside the screen cages. After 24 hours, the fruits were removed and kept
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inside plastic containers 20 x 20 %15 ¢m contained about 50 ml of sand for
receiving resulted pupae. Each punctured fruit was kept separately. Puncture
response was examined after 48 hours using binoculars and the punctures
number was counted. The fruits were exposed to the flies in two ways:

Non -choice test:

The plant fruits were introduces to the flies inside the cages
separately. The fruits were hanged as in the choice test and removed after 24
hours then kept in plastic containers to receive the resulted pupae.

Choice test:

The plant fruits were introduced to the flies inside the cages
together at the same time. Each fruit was hanged inside the cage using a
cotton thick thread folded two times around the fruit to enable the females to
choose the puncture site freely and to prevent crowdies of females on the
fruit surface. The fruits were removed after 24 hours and kept in plastic
containers as above.

Egg-adult development and survival:

The tested fruits were incubated under 25+1°% and 75-80% RH. After
9 days, sand was sieved for presence of resulted pupae. The collected pupae
were kept in transparent plastic cups (200 ml) till aduit emergence. Sex ratio
was determined from each plant fruits.
The punciure response and infestation methods were implicated for both
horticultural and vegetable host as well.

Statistical methods:

Weight and fruit indices were transformed to log x+1 before analysis of
variance (ANOVA). The means were separated by Duncan's multiple Range
Test (P <0.05).

RESULTS

Non-choice test:

The punclure response and the rearing success on the
twenty species of the tested fruits are shown in Table 2. Peach fruit fly, B.
zonata has punctured all the introduced fruits. Puncture response revealed
the hosts usually responded differently to peach fruit fiy even in closely
related hosts. Among the horticultural fruits, the mean number of puncture
varied from 2.33 {in grape) to 7.67 (in guava), while in vegetables the mean
puncture number was from 1.0 (in harankash) and 11.0 (in striped gourd). Of
the twenty fruit species which were attacked and punctured, two did not yield
pupae, (lemon and cantaloupe). Dissection of these fruits showed that egg
did not hatch properly. The mean yield of pupae ffruit from the successfully
infested horticultural hosts ranged from 8.33 (in grape) to 130.33 (palm date,
variety 2), while in vegetable fruits it was 2.3 (in harankash) and 212.7 (in
rounded eggplant). Results of overall weight of fruits used in the test and their
infestation indices are summarized in Table 3. Mean weight of horticultural
fruits used was 16.08g / fruit (in grape) and 327.65 g/fruit (in grapefruit) but in
vegetable fruits the lowest weight of fruits was 4.1 g/fruit (harankash) and the
highest was 125.6 g/fruit (rounded eggplant). The overall infestation indices in
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the horticuitural fruits ranged from 102.0 to 3783.67 puparia /kg of fruits in
grape and palm date fruits variety 2, respectively, while in vegetable fruits it
ranged from 0.0, 243.9 to 1795.7 puparia /kg of fruits in cantaloupe,
harankash and tomato, respectively. No significant correlation (P > 0.05) was
detected between the fruit weight and number of puparia for any evaluated
species. Mean pupal viability for those reared on horticultural fruits were
81.01 and 100.00 in grapefruit and grape, respectively, but those reared on
vegetable hosts revealed 729 as in long black eggplant to 100.0 as in
tomato, harankash, zucchini and cucumber,

Table (2): Infestation indices by the peach fruit fly, B. zonata on different
horticultural and vegetables in non-choice test.

Fruits Mean No. of Range of Mean No. of | Range No. of
Punctures/Fruit Punctures /Fruitt Pupae/Fruit | Pupae/Fruit

Horticuiture Fruits
Mango 7.33a 6-9 78.33b (70 - 85)
Guava 767a 69 65.33b 61=70)

ersimmon 5.65¢C (5-6) 63.67b (61-65)
Apple 7.61a (3-6) 12.33cd (9-18)
Palm date variety 1 559 ¢ (5-7) 64.33b (55-70)
(Zaghlol red)
Palm date Varety 2 6.670b (5-8) 130.32a (105 - 171)
KSamani yellow)
Grape 2.33f (1-3) 8.33d (5-12)
Malencia orange 4.33d 4-5) 30.00¢ (25— 35)
Baladi lemon 4.33d (3-5) 0.00d -0
Grapefrult 4.00e (3-5) 33.34¢ {3-5)
Vegetable Fruits
Rounded eggplant 6.3 bed (5-7) 212.7a (200-218)
Long black eggplant 2.0e (1-3) 24.7e (19-30)
L.ong white eggplant 7.0be (2-3) 26.7e {17-33)
ffomato 3.0 def (2-4) 57.7¢ (50-65)
Hafanakash_ 1.0 ef {1-1) 2.3 fg (2‘3)
Potato 2.7 def (2-3) 113.3b {105-120)
Zucchini 8.3b {4-14) 30.3e (28-33)
Cucumber 53¢cd (3-7) 11.0f {7-15)

ntaloupe 33e (2-5) 0.0g (0-0)

triped gourd 11.0a {2-5) 40.0d (35-42)

The same letter(s) in the same column are not significantly different. (P > 0.05).

Numbers between brackets refer to the range.
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Table (3): Mean weight of some horticuitural and vegetable fruits, their
infastation indices by the peach fruit fly, B. zonata and the
respective pupal viability in non-choice test.

Fruits Mean fruit Mean no. of Pupal viability
welght (g) | pupaaikg of fruits
Horticulture Frults .
fvango 226.15b 348.66e 91.72a
Guava 111.78¢ 595.33d 90.27a
Persimmon 65.02d 980.12¢ 93.18a
Appie 121.78¢c 102.33¢ 87.43a
Palm date variety 1 {Zaghlot red) 25.81ef 2480.31b 90.11a
Paim date Variety 2 {Samani yellow)] 34 52e 3783..67a 90.79a
Grape 16.088f 511.67d 100.00a
IValencia orange 128.64¢ 232.33¢ 94.32a
Baladi lemon 5.90f 0.0g 0.00b
Grapefruit 327.65a 102.0f 81.01a
Vegetable Fruits
Rounded eggplant 125.6a 1672.0 be 86.1ab
Long black eggplant 33.3b¢ 750.8 cd 72.9b
Long white eggplant 31.7he 8332 cd 79.5ab
Tomato 32.3be 1963.6a 100a
aranakash 4.1e 2439¢ 100a
Potato 57.7d 1785.79 88.0ab
Zucchini ' 35.3¢ 1000.0 ¢ 100a
Cucumber 40.1bc 274.3 de 100a
ICantaloupe 124.7b 0.0f 0.0c
[Striped gourd 99.5b 4020 d 84.1ab

The same letter{s) in the same column are not significantly different. (P > 0.05).

Choice test:

Table 4 showed the puncture response in horticultural fruits
which ranged from 1.0 (grapefruit and Baladi lemon) to 6.67 (mango and
guava) while in vegetables it ranged from 0.0 and 2.3 (potato, harankash,
cantaloupe and long black eggplant) to 10.3 (long white eggplant). Mean
number of produced pupae varied from 4.0 (grapefruit) to 68.64 (mango) but
in vegetables it was 0.0 in long white eggplant, harankash, potato &
cantaloupe and 10.0 in cucumber and 127.7 rounded eggplant. Data in Table
5 refers that the mean weight of fruits ranged from 13.37 g (grape) to 321.46
g (grapefruit) and 3.5 g (harankash) to 125.0 g (rounded eggplant). The
lowest mean number of puparia /kg produced was 16.9 (grapefruit) and the
highest was 1736.3 (palm date variety 2) and it ranged from 0.0 (long white
eggplant, haranansh, potato & cantaloupe) and 190.0 (striped gourd) to
1024.0 (rounded eggplant).
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Table (4): Infestation indices by the peach fruit fly, B. zonata on different
horticultural and vegetables in choice test.

Fruits Mean No. of Range of Mean No.of | Range No. of
Punctures /Fruit Punctures /Fruitl Pupae/Fruit Pupae/Fruit
Horticultural fruits
go 6.67 a {(5-8) 68.64a {53 - 75)
Guava 6.67a {6-7) 43.00¢c (37 -47)
Parsimmon 5.63b {5-6) 41.67d (35-45)
sppla 2.00e {1-3) 8.33g 7-9)
Paim data variety 1 3.33d . {3-4) 35.00e {29-39)
(Zaghlol red)
Paim date Variety 2 4.00¢c 3-9 55.01b {50-59)
Samani yellow) .
Grape 1.66ef (1-2) 6.0h (5-8)
Valencia orange - 2.00e {(1-3} 12.67f {(11-14)
Baladi lemon 1.00f {1-2) 0.0h 00
Grapefrult 1.00f (0-3) 4.00h 0-12)
egetable fruits .
ounded eggplant 7.3ab (6-S) 127.7a (110-150)
black egaplant 2.3de {3-TY 27.3b {21-31)
Long white eggplant 10.3a __(7-16) 0.0d (0-0)
Tomato 3.7d ~(35) 22.0bc {18-28)
Haranakash 0.0e (0-0y 0.0d (0-0)
to 0.0e {0-0) 0.0d {0-0)
cchini 5.3bc (3-7) 11.7¢cd {10-18)
Cucumber 5.3bc (3-7) 10.0¢d {8-11)
antaloupe 0.0e 0-0)_ 0.0d {0-0)
Striped gourd 6.0¢c (4-0 18.7bc {15-20)

The same letter(s) are in the same column not significantly different. (P > 0.05).
Numbers between brackets refer to the range.

Pupal viability in horticultural fruits pupae production was 75.0 and
100.0 from grapefruit and grape, respectively. In vegetable fruits it was 66.3
for pupae produced from striped gourd and 100.0 for those produced from
long black eggplant and tomato. Tables 6&7 cleared that the shortest egg-
larval duration was observed in palm date variety 2 fruits (8.0 days) and the
longest was in grapefruit 19.67 days. In case of vegetables egg-larval
duration ranged from 10 days (tomato) and 13 days (long white eggplant and
cucumber). The shortest pupal duration was related to pupae resulted from
guava fruits (8.33 days) and the longest was to those derived from grape and
grapefruit (14.0 days). In vegetables, the pupal duration in all infested fruits
ranged from 9.0 - 9. 5 days except those derived from potato which took 18.7
days. Adult emergence and sex ratio of the produced individuals are showed
in Tables 6 and 7.
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Table {5): Mean weight of some horticultural and vegetable fruits, their
infestation indices by the peach fruit fly, B. zonata and the
respective pupal viability in choice test.

- Fruits Mean fruit Mean no. of Pupal
weight (g) | pupaelkg of fruits | _viability
orticultural fruits
Mango 231.87b 29533 cd 87.68a
Guava 109.76 ¢ 393.33¢ 82952
ersimmon 56.16d 740.66 b 83.20a
ple 113.10¢ 73.33e 84032
alm date variety 1 (zaghlol red) 23.29de 1505.3ab 86.66 a
Palm date Variety 2 ( Samani yellow) 32.09 de 1736.12a 88.49a
Grape 1337 e 430.12¢ 100.00 a
Valencia orange 12573 b 101.33d 76.32a
Raladi lemon 519 § 0.00g 0.00b
rapefruit 321.46a 16.97 f 75.02 a
Vegetable fruits
Rounded eggplant 125.0a 1024.0a 96.7a
.ong black eggplant 30.0f 900.0b 100a
L.ong white eggplant 38.0de 0.0d 0.0c
Tomato 32.3ef 681.0bc 100a
Haranakash 3.5 0.0e 0.0c
Potato 57.7¢ 0.0e 0.0c
Zucchini 353ef 343.0c 100a
Cucumber 40.2d 250.0cd 69.3b
Cantaloupe 125.2a 0.0e 0.0¢c
Striped gourd 29.5b 190.0d £6.3b

The same letter(s) are in the same column not significantly different. (P > 0.05).

Table (6): Biological parameters of the peach fruit fly, B. zonata reared
on some horticultural fruits.

Fruits Meanegg - | Pupai Aduit Sex ratic™ |
larval periodin | viability™
duration in | days™ Q 3
days ™
) 9.33(9-10) [10.67(10-17)] 77.35(76-79) | 47.00 | 53.00
Guava 8.67(2-9) {| 8.33(8-9) [48.83(18-50) | 45.00 | 55.00
Persimmon 11.33(11-12) [11.67(10-13)| 48.18(46-50) | 43.00 | 57.00
Apple - 13.61(13-14) [ 12331114 | 16.29{15-17) | 49.00 | 51.00
alm date variety 1 (Zaghiol red) | 11.33(10-13) |12.76(13-15) 57.33(55-59) | 51.00 | 49.00
{Paim date Variety 2 {Samani yellow) [ B8.0(11-12) | 1233{1213)] 84,93 (3.72) | 46.00 | 54.00
Grape 12.41(12.13) [14.00{13-15)] 80.19{80-60) | 44.00 | 56.00
Valencia orange 13.25(18-21) [13.67(13-15)] 31.82{30-32) | 37.00 | 63.00
Baladi lemon 0.0(0-0) 0.0(0-0) 0.0{0-0) 0.00 | 0.00
rapefrult 19.67(12-17) [14.00(13-15)] 26.13(25-27) | 41.00 | 59.00
non significant (P > 0.05).

Numbers between brackets refer to the range.
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Table (7): Biological parameters of the peach fruit fly, B. zonata reared
on some vegetable frults.

L Mean egg «larval [Pupal period in| Adult viability Sexratio™
ruits duration in days™ N
days ** 2 d

Rounded eggplant | 12.0110-14) 9.0(8-11) | 91.50{86-97) | 55.00 | 45.00
Long hiack eggplant 12.5(11-14) 9.5(8-11) 86.50(73-100) | 63.00 37.00
L.ong white eggplant 13.0{11-14) 9.5(7.5-12) §0.00(80-80) 60.00 40.00
ITomato 10.0{9-11) 9.0(8-11)  1100.00(100-100}| 51.00 49.00
Haranakash 13.0(12-15) 9.0{6-12) 100.00(100-100)] 53.00 47.00
Potato 11.7(11-13) 18.7(18-20y | 78.50(60-88) | 56.00 | 46.00

ucchini 12.0(11-13) $.0(8-11).. ..{100.00{100-100); 53.00 47.00
Cucumber 13.0(12-14) 9.5(7.5-12) 83.00(66-100) | 55.00 45.00
Cantaloupe 0.0{0-0) 0.0{0-0} 0.00(0-0}) 0.00 0.00
iStri ourd 12.5(11.5-14) 9.0(7-11) 87.33(84-90) 53.00 47.00

non significant (P > 0.05).

Numbers between brackets refer to the range.

DISCUSSION

From the results of the present work, it is obvious that peach fruit fly,
B. zonata has the ability to attack many horticultural and vegetable fruits
intensively. Infestation rate of peach fruit fly varied among horticuitural and
vegetable fruits as well, we may postulate that the value of the fruit as larval
resource depends on its abundance and fruiting phonology. Herbivorous
insects use a variefy of host cues when foraging for oviposition sites. Studies
that have measured insect host preference from close ranges have shown
these cues to include size, shape, color and chemical structure (Prokopy and
Owens 1983, Prokopy and Roitberg 1984). Other's work suggests that size
plays an important role in the ovipositional response of females independent
of the taxonomic status (Prokopy et al., 1984). A more comprehensive
understanding of how insects forage for oviposition sites may be obtained
through examining the mechanism by which several hosts are integrated in
host choice (Kennedy 1965, Chew and Robbins 1984). In other laboratory
sfudies, it was found that Mediterranean fruit fly, Ceratitis capitata
{Wiedemann) preferred larger hosts (Feron 1962, Sanders 1968, Nakagawa
et al., 1978). Also, many insects show preference for larger hosts when given
choices of several sizes ((Mitchell 1975, Ahman 1984 and Courtney 1982)
has suggested that females select larger hosts to maximize their reproductive
efforts. Some tephritids prefer an intermediate size host that reflects the size
of natural fruit most used by the females in field (Diehl and Prokopy 1986).
This may explain why peach fruit fly oviposited in some unusual vegetable
frults as potato tubers in field; despite it is not one of the pest's preferred
hosts. There is no previous searches in this trend found, but in the same
direction other searches found on the host preference of the Medfly, C,
capitata among vegetables like Back and Pemberton (1915) who mentioned
that tomato and pepper attacked in Palestine by Medfly in non-choice test
and no attack occurred on eggplant. Draz (1985) found that the most
attractive vegetables to rearing Medfly were tomato, squash, hot pepper and
cold pepper, while no pupation occurred in strawberry. Finally, Foda et al.,
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(1989) mentioned that host preference of the Medfly among vegetables was
arranged as: zucchini, tomato, pepper and no eggs deposed in eggplant.

The size of fruits is not the only reason makes the insect oviposition
in piant fruit. De Sousa ef al,, {1984) noted Medfly preferred red to green and
yellow hosts and Nakagawa et al., (1978) found that wild Medfly chooses
yellow over red and green hosts. Agee et al. (1982) revealed that females are
more sensitive to light in the 480 to 500 nm (yellow and green) range, this
may explain the attack of peach fruit fly to paim date fruits (variety 1, zaghlol
and variety 2, Samani). The ability of females to perceive differences in light
density between fruits and foliage may help them to locate suitable hosts
{Kennedy et al., 1961). Medfly prefers fruit size of diameter 4.0 cm or less,
spherical, green and fruit extract like grape (Freeman and Carey 1990). This
also may give a hint of peach fruit fly oviposition in grape. Further more
Suplicy Filho ef al., {1984) and Adalton Raga et al., (2006) stated that there
was no effect of weight of fruits on its susceptibility to fruit flies infestation.
From another point of view, the economic importance of peach fruit fly is
manifested to a large degree in the qualitative component of its life history.
There are some aspects which play rather large role in enabling the pest
population to multiply rapidly and persist during unfavorable periods. The
extent to which generations overlap influences the relative amplitude of the
population surges. The numerical gap between generations will be less as
generation overlap increases. This is the case with the pest since generations
will overlap highly if suitable hosts are available. In Egypt, it is well known that
Delta and Nile Valley are cultivated with consecutive plant hosts either
horticultural or vegetable and mostly mix of horticultural and vegetable fruits
which give the opportunity to peach fruit fly to increase its infestation rate
especially in case of absence of its favorable hosts to keep itself alive. Peach
fruit fly lacks to diapause as the tropical and subtropical tephritids, so any
contributions which individuals reared on less suitable hosts may be making
toward population growth rate are effectively swamped by surge brought
about peach fruit fly attacking key host. Another important reason which gives
a great hand in increasing and distributing peach fruit fly in Egypt is absence
of the internal quarantine role between governorates. Prevention of infested
fruit transport from govemorate to another by means of quarantine inspectors
shall decrease the disaster we are facing in Egypt now as the infestation rate
of peach fruit fly is increasing day after day which threatens fruit industry in
Egypt and export future. The relationship between host and some biclogical
aspects of peach fruit fly Bactrocera zonata (Saunders) will be undertaken in
near future.
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