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ABSTRACT
Commercial lures and traps have recently become available for
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(Natural odour materials) against medfly Ceratitis capitate (Wied) using a
simple Olfactometer.

The Guava, Melon, Mango, Banana, Apricot and Orange extracts (5,
10 and 25% concentrations) were used. Guava, Mango and Banana extracts
were the highest attracted to adults of medfly at (5, 10 and 25%) concentrations
of extracts. The best day for attracted flies was the fifth day when the flies
were highly attracted

Anise, Cinnamon, Cloves, Camphor and Flaxseed oils were used.
Cloves, Cinnamon and Anise oils (10.25%, 8.13% and 7.61%) were good to
attracted medfly at the concentrations (5%), while Cloves, Anise and
Cinnamon oils (13.45%, 5.78% and 3.93 %) were good to attracted at the
concentrations (10%). The (25%) concentration was the least efficient lures,
lowest to attract medfly (2.67%, 2.43%, 1.51%) for Anise, Cloves and
Cinnamon oils, respectively. Camphor and Flaxseed oils had a repellent effect
and the fifth day was good in attracted medfly.

Three good attracted fruit extracts (Guava, Mango and Banana) for
medfly were also evaluated with added Piyrothroid or Imidacloprid
insecticides both separately to the fruit extracts and calculated the percentage
of attracted and mortality of medfly. The results of this study clarifies that the
Guava extract was the best to attracted medfly (21.62%) while the percentage
of mortality was (19.08%) with added Piyrothroid. Whilst, when added
Imidacloprid insecticide the percentage of attracted medfly decreased, it was
(7.93%) with Guava extract. A good percentage of mortality medfly was with
Mango and Imidacloprid insecticide (8.07%). Results of the present study
suggest that the plant extracts with insecticides can be an effective tool in
integrated pest management programs for the control of fruit flies.

INTRODUCTION

Fruits are considered as one of the most important crops in the whole world
because of their nutritional and economical importance as well as for local consumption or
exportation. The medfly, Ceratitzs capitata (Wied), is a notorious and highly invasive
insect species with a major economic impact because of its broad host range, cause massive
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losses of crop production, decreased export trade, attacking over 250 different types of fruit
including apple, citrus, stone fruits and vegetables and ornamental plants and its importance
to international quarantine (Hagen et al., 1981; Liquido et al., 1991).

Many options are available for fruit fly control such as fruit fly trapping, collecting
infested fruits, releasing sterile males, physical control, biological control and finally
application of synthetic insecticides (Shahabuddin 2011; Ndlela, et al., 2016). When the
continuous use of synthetic insecticides provides potential risks for the environment,
human health, non-target organisms, which can cause pest resistance and secondary pest
outbreaks (Adjrah et al., 2013). The control of fruit flies mostly is still done by using
synthetic Pesticides. For reducing the use of pesticides, one of the more environmentally
friendly alternative controls and monitoring of medfly that is safe for consumers
specifically, the use of traps, the most widely used lure in trapping programs for C. capitata
detection is a synthetic compound, a trimed lure (Beroza et al., 1961). Methyl eugenol (4-
allyl-1,2-dimethoxy benzene carboxylate) was used for trapping fruit flies (Metcalf, 1990).
The use of methyl eugenol can reduce the use of pesticides (Vargas et al., 2008). But the
use of methyl eugenol can only attract male C. capitata. One way to increase the
effectiveness of using methyl eugenol is by combining it with fruit juice. The combination
of methyl eugenol and fruit extract is effective in trapping C. capitata (Wati, 2013).
Attractive baits are developed to increase the effectiveness of monitoring and pest control.
In bait preparation, fermenting proteins and sugars were used for attracting pests, because
it needs in egg development (Epsky et al., 1999). Also, several attempts have been made
to improve trapping efficiency using plant odours (Frey et al., 1994).

Farmers lack the knowledge of synthetic attractants and it is not easily available
and with high cost. For the ecofriendly management of fruit flies, the locally available low-
cost natural sources of inputs were evaluated to assist the maximum trapping of fruit flies
with a high yield and cost-benefit ratio.

The present work focuses to evaluate the efficacy of some fruit extracts and plant
oil against the attraction of adults of medfly C. capitata also determined their effectiveness
by observing the duration of their effectiveness as well as the number of fruit flies trapped.
The attractiveness of volatiles responses of C. capitata to volatiles in laboratory assays has
been reported using a Simple olfactometer (Pow et al., 1998).

MATERIALS AND METHODS

Tested Insect:

The Mediterranean fruit fly Ceratitis capitata (Wied.), (Diptera: Tephritidae).

Pupae were obtained from the Department of Lesions Horticultural Crops Plant Protection

Institute, Research Agricultural Research Center. Emerged adults were introduced
to cages of 30 cm- 30 cm - 30 cm size. C.capitata was located with adult media
(Hydrolyzed yeast and granulated sugar) 1:3 concentration (Khan et al., 2016).
Simple Olfactometer Design:

Olfactometer has been used to allow quick screening of volatiles for attractiveness
or repellency to adults C.capitata with producible results. The attractive effect of some
fruit extracts and plants oil at different concentrations. Fifty pairs of adults C.capitata
(males and females) 5 days old were placed in a plastic container (9cm X 18cm X23cm)
then monitoring displacement, as a result, was measured after fruit extracts and plants oil
exposure. This container contained six arms in order to allow the odour to reach, arms with
equal lengths (50cm), placed equidistantly from a central area where the insects are
released, arms connected with six transparent cylindrical plastic containers, all parts of the
set-up were cleaned with acetone (Hanafy, 2000). The tested attractants were placed in six
cylindrical plastic containers. The insect is placed in the remaining point and then allowed
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to make a choice. One individual is deployed at a time, and the path of its election is

recorded, Averages are based on the cumulative number of fruit flies captured. This

operation is repeated three times to achieve statistically significant data and this is used for

assessing both attractive and repulsive acts of fruit extracts and plants oil on insects.

a.Six fruit extracts at three concentrations 5, 10 and 25% (Guava, Mango, Banana, Apricot,
Orange and Melon) compared with control (nothing).

b.Five natural odour plants oil at three concentrations 5, 10 and 25% (Anise, Camphor,
Cinnamon, Cloves and Flaxseed oils) compared with odorless (nothing) control in
cylindrical plastic containers.

Fruit Extraction:
The six fruits (Guava, banana, mango, melon, apricot and orange) were pulverized
into a fine powder using a grinding mill. The extraction of the investigated fruits was
carried out according to the method of (Mbatchou et. al. 2011). Powder of each fruit
(200gm) was soaked in (700ml of 98% ethanol) for two weeks with intermittent shaking.
The extract was separately evaporated to dryness at room temperature to obtain the crude
extracts. The resulting crude extracts were stored in a glass vials pack closed at (2-4°C)
until used for bioassay assessment experiments.
a.Percentage of attracted flies of each transparent container was accumulation counted and
calculated percentage of attracted flies for five days respectively. The experiments were
laid out with extracts and replicated three times; results recorded every 24 hours until five
days. The experiment planned a completely randomized design.

b.Natural odor plant materials oil (Anise, Camphor, Cinnamon, Cloves and Flaxseed oils)
were evaluated against fruit flies  in smile olfactometer also at three concentrations by
the previous way.

c.Evaluated the best fruits extracts against attraction and mortality medfly. Three fruits
extracts (Banana, Mango and Guava) at a concentration (10%) against medfly by mixed
with two commercial synthetic insecticides:

i.Synthetic Pyrithroied, Fas Tac [Cyano-3-phenoxybenzyl-3-(2,2-dichlorovinyl)-2,2-
dimethylcyclopropane carboxylate] 5% EC in 4ml/L water with each extract.

ii.Neonicotinoid insecticide, Imidacloprid [1-(6-chloro-3-pyridylmethyl)-N-
nitroimidazolidin-2-ylideneamine] 20% OD 100ml/100L in water with each extract.

The two insecticides were tested with the best three fruit extracts and evaluated the
attracted flies and the mortality of adult accumulation for 7 days respectively. Dead flies
in each treatment were counted daily. Toxicity was evaluated by calculating the percent
mortality.

Statistical Analysis:

The data on the number of fruit flies attracted and also the mortality in the individual
attractants were recorded every 24 hours until the fifth day. The collected data were
statistically analysed according to the split-plot design recommended by (Steel and Torrie,
1980). Compared between Mean Percentage of attracted adult of medfly to extracts in
presence insecticide or absent after 5 days respectively from treatment employment T-test.

RESULTS AND DISCUSSION

The design of an experiment in order to test the responses of C. capitata towards
plant odors involves the consideration of the stimuli generally involved in locomotion. The
effectiveness of six different fruit extracts and five plant oil were bioassayed as attractants
in three concentrations (5, 10 and 25%) and at period 5 days. Each attractant was used in
three replicate traps for adult C. capitata under laboratory conditions. The obtained data of
these experiments were recorded in eleven tables.
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Performance of Adult Fruit Flies to Attractants:
Fruit Extracts:

Preliminary assays at 5% concentration shown in Table (1) obviously the fruit flies
are having the tendency of high attraction towards the Guava extract (26.15%) than the
others while the Apricot extract (0.67%) was the lowest attracted flies. The highest day in
attraction flies was the fifth day (17.57%) followed by the fourth day (14.61%), the third
day (11.44%), the second day (6.98%) and the lowest was the first day (1.83%). The
statistical analyses define significance among the general mean percentage of
fruit extractions in 5 days. The attractiveness power of extracts increased gradually till the
end of the experiment.

Table 1. Attraction adults of fruit fly Ceratitis capitate to different fruit extracts at (5%)

conc. under laboratory conditions.

Mean of periods (%) = SD
Fruit AL General
extracts ter Mean
1day 2days 3days 4days Sdays

Guava 6.67£4.41 | 13.89+£5.36 | 24.97=7.64 | 37.22+8.31 | 48+7.26 26.154
Mango 1.11+0.92 | 15.55+2.54 | 22.20+5.13 | 26.11+6.74 | 32.78+7.88 | 19.55B
Banana 4.45+0.96 | 10.55%2.51 | 18.34+6.01 | 22.78+7.57 | 24.45+6.31 | 16.11¢
Melon 00 3.89+2.24 | 7.22+3.61 | 7.69+1.92 | 8.89+0.96 5.54P
Orange 0.56+0.96 | 4.45+2.35 | 5.11+2.82 | 6.23+1.85 | 6.6842.79 | 4.61P
Apricot 0£0 00 1.11+0.92 | 1.11+0.92 | 1.11+0.92 0.67F
Control 00 0.56£0.96 | 1.11+0.92 | 1.11+0.92 | 1.11+0.92 | 0.78EF
General 1.83¢ 6.98¢ 11.44¢ 14.61 17.572 10.49
Mean

Mean followed by the same letter in column and row are not significantly different according to L.S.D. test
at 0.05 level of probability.

The data of the preferred the odor of medfly to fruit extract at (10%) concentration
in Table (2) shows that Guava was superior to the other fruit extracts. The mean of attracted
flies was as follows, Guava (33.46%), Mango (23.71%), Banana (10.34%), Melon (8.89%),
Apricot (3.22 %) and Orange reduced the attraction efficiency by (1.32%). The fifth day
was the best to attract flies of medfly (19.17%). The statistical analyses define significance
between extracts and control in 5 days.

Table 2. Attraction adults of fruit fly Ceratitis capitate to different fruit extracts at (10%)

conc. under laboratory conditions.

Mean of periods (%) = SD
Fruit General
extracts After Mean
1day 2days 3days 4days Sdays

Guava 9444347 | 21.67£6.46 | 33.89+£9.18 | 46.11+6.73 56.21+£9.76 33.46%
Mango 00 11.11+3.47 | 29.9943.32 | 37.78+10.72 | 39.67+10.93 | 23.71B
Banana 3.33£1.67 | 6.69+£1.66 10.57+£2.54 154+3.33 16.11+3.85 10.34¢
Melon 1.67+.1.54 | 4.46+1.93 11.65+4.51 13.33+4.34 13.33+4.34 8.89P
Orange 00 0.56+0.96 1.11+0.92 2.134+2.54 2.78+2.86 1.32F
Apricot 0=+0 2.23+0.88 3.89+1.51 5+1.67 5+1.67 3.22E
Control 00 0.56+0.96 1.11£0.92 1.11£0.92 1.11+£0.92 0.78FC
Ceneral 2.06¢ 6.754 13.17¢ 17.210 19.178 11.67
Mean

Mean followed by the same letter in column and row are not significantly different according to L.S.D. test

at 0.05 level of probability
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Furthermore, the results of the attractant efficiency of certain fruit extracts
recorded in Table (3) indicated that the mean percentage of six fruit extracts (Mango,
Banana, Guava, Apricot, Melon and Orange) at (25%) concentration were (8.00, 5.92, 5.78,
4.71, 0.96 and 0.89%) respectively, compared with control (0.78%). The highest attraction
influence occurred after the fifth day (6.88%) and the lowest period was (0.32%) on the
first day.

Table 3. Attraction adults of fruit fly Ceratitis capitata to different fruit extracts at (25%)

conc. under laboratory conditions.

Mean of periods (%) = SD
Fruit General
extracts After Mean
lday 2days 3days 4days Sdays

Guava 1.1140.92 | 1.67+1.54 5.56+0.96 10+4.41 10.56+3.72 | 5.78B
Mango 0=+0 3.33+£2.89 7.78+3.47 14.45+2.55 14.45+2.55 8.004
Banana 1.11+£1.92 | 2.12+2.58 4.35+3.85 11+£3.46 11+3.46 5.92B
Melon 0=+0 00 1.11+£0.92 1.67+1.54 2.01x1.61 0.96¢€
Orange 0+0 1.11+0.92 1.11+0.92 1.11+0.92 1.11+0.92 0.89€
Apricot 0=+0 2.78+1.75 5.57+£2.53 7.34+2 .89 7.85+2.53 4718
Control 0=+0 0.56+0.96 1.11+0.92 1.11+0.92 1.1140.92 0.78 €
General 0.32¢ 1.64¢ 3.800 6.672 6.882 3.86
Mean

Mean followed by the same letter in column and row are not significantly different according to L.S.D. test
at 0.05 level of probability

In general, Guava is the best at (5%) and (10%) concentrations while Mango was
the highest attracted in (25%) concentrations. The fifth day was the best in attracting the
adult medfly in the three concentrations (5%, 10% and 25%).

These results agree with the results of research by (Cornelius, Duan & Messing
2000) which reported that the Bactrocera dorsalis females were found to be more attracted
to the aroma of mango, guava, or citrus fruit than that of carambola or papaya fruit. In
another study, by (Wati, 2013) found that the combination of star fruit extract plus methyl
eugenol was effective in trapping medfly fruit flies. In addition, the Female of medfly was
not interested in the treatment with attractants of methyl eugenol without fruit juice,
indicated by no female of medfly coming and being trapped. Also (Sodiq, et al., 2015)
showed that the female fruit flies were most attracted to guava juice.

Furthermore, the result is endorsed by the reports of (Satpathy and Rai, 2002) that the
attraction of melon fruit fly was good in the bait combinations of overripe banana + acetic
acid + carbofuran. Also, the fruit pulps of banana captured a greater number of Bactrocera
dorsalis followed by guava was registered by (Rajpal, 2008). The fruit extracts of
Grapefruit pulp + acetic acid + yeast + black jaggery is the second preferred attractant for
medfly, the attractant nature of grape pulp was also strengthened by the experimental
results (Bharathi, et al., 2004). In addition, the previous studies by (Sowmiya, et al., 2021)
found that the attractant efficiency of natural extracts indicated that the fruit flies were
attracted and trapped maximum in the food baits of banana fruit pulp + acetic acid + yeast
+ black jaggery.
2-Plant Oils:

These experiments evaluate the attractability of five plant oils included (Anise,
Cloves, Cinnamon, Camphor and Flaxseed) at three concentrations (5, 10 and 25%) and
period 5 days, for trapping fruit flies under laboratory conditions.
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a.Plant Oil at (5%):

The percentage results in Table (4) revealed that plant oil can be arranged in
descending according to attracted medfly as follows Cloves (10.25%), Cinnamon (8.13%)
and Anise (7.61%). The fifth day was the best in attracted Medfly (6.96%). The statistical
analyses define no Significant between Anise and Cinnamon oil. And no Significant
between the fifth and fourth day to attracted adults.

Table 4. Attraction of fruit fly Ceratitis capitata to different plant oils at (5%) conc. under
laboratory conditions.

plant Mean of periods (%) £ SD
oils Al General
er Mean
1day 2days 3days 4days Sdays
Anise 2.78 £0.71 | 5.63£2.52 7.59+2.14 10.67+3.34 11.36+2.44 7.61B
Cloves 1.67 +£1.54 | 7.58 £0.96 11.11 £1.92 | 14.36+2.75 16.544+1.72 10.254
Cinnamon | 2.01+1.62 5.23 £3.46 9.45+2.51 11.14+1.67 12.83+1.04 8.13B
Camphor 0=0 0=x0 00 0=+0 0=x0 0.0¢
Flaxseed 0+0 0+0 0+0 0=+0 0+0 0.0¢
Control 0+0 0.56:0.96 1.11+:0.92 1.11+0.92 1.11+0.92 0.78¢
(\;I"“e”" 1.084 3.17¢ 4.88b 6.38¢ 6.96° 4.49
Mean

Mean followed by the same letter in column and row are not significantly different according to L.S.D. test

at 0.05 level of probability.

b.Plant Oil at (10%):

The laboratory test revealed in Table (5) Mediterranean fruit flies have been shown
to respond positively to Plant oil Cloves with (13.45%) followed by Anise (5.78%) and
Cinnamon (4.58%). In contrast, there was no preference for Camphor and Flaxseed. The
fifth day was highly in attracted the adults' Medfly. There was a significant between Cloves
and both Anise and Cinnamon oil.

Table 5. Attraction of fruit fly Ceratitis capitata to different plant oils at (10%) conc. under

laboratory conditions.

plant Mean of periods (%) = SD

il IN; General
ous ter Mean

1day 2days 3days 4days Sdays

Anise 0.56+£0.97 2.78+2.55 7.23+1.92 8.89+2.56 0.45+4.81 5.78B
Cloves 1.11£ 0.92 | 9.45+2.71 16.13£5.86 19.43+£5.09 21.11+4.19 13.454
Cinnamon 0=+0 0.56+0.96 6.10+0.96 6.10+0.96 6.91+1.21 3938
Camphor 00 00 0 +0 00 00 0.0°
Flaxseed 0+0 0+0 0+0 0+0 0+0 0.0¢
Control 0=x0 0.56=0.96 1.11+0.92 1.11+£0.92 1.11+£0.92 0.78 €
S;““'“l 0.28¢ 2.3 5.10 5.922 6.43 3.99
Mean

Mean followed by the same letter in column and row are not significantly different according to L.S.D. test

at 0.05 level of probability

c-Plant Oil at (25%):

On the other hand, results presented in Table (6) showed that Anise oil application
was found to be effective in the capturing of fruit flies with (2.67%) followed by Cloves
(2.43 %) and reduced the catch efficiency of fruit flies with Cinnamon (1.51%). Also, there
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was not any attractive effect for both Camphor and Flaxseed oil. The highest number of
catches of fruit flies was recorded on the fifth day (6.60%). The statistical analyses define
significance between Anise, Cloves and Cinnamon oil.

Table 6. Attraction of fruit fly Ceratitis capitata to different plant oils at (25%) conc. under
laboratory conditions.

p]ant Mean of periods (%) = SD
oils ATt General
2 Mean
1day 2days 3days 4days Sdays
Anise 0+0 0.56+0.972> | 3.89+0.732 | 4.44+1.692 4.44+].692 2.674
Cloves 0+0 2.23+2.542 2.77+2.81a> | 3.25+].353b 3.80+]1.92ab | 2434
Cinnamon 0+0 0+0 2.01+1.63abc | 2 78+].5]1bc 2.78+1.51b¢ 1.51B
Camphor 00 00 00 0=0 00 0.0¢
Flaxseed 0+0 0+0 0+0 0+0 0+0 0.0¢
Control 0=+0 0.56+0.97ab 1.11+£0.92b | 1.11+0.92¢ 1.11+£0.92¢ 0.78€
General 009 2.23¢ 5.28 6.112 6.60° 4.10
Mean

Mean followed by the same letter in column and row are not significantly different according to L.S.D. test
at 0.05 level of probability.

Generally, Cloves is the best at (5%) and (10%) concentrations while Anise was the
highest attracted in (25%) concentration. The fifth day was the best in attracting the adult
medfly in the three concentrations (5%, 10% and 25%).

These results agree with the results of (Tan, 2009) who found that flowers of many
orchid species “bactrocerophilous orchids”, selectively strongly attract Bactrocera
carambolae, Bactrocera dorsalis and Bactrocera umbrosa fruit fly males by emitting
fragrant chemicals consisting of either methyl eugenol (ME) or raspberry ketone (RK), for
pollination.

Furthermore, the guava and star fruit orchards showed that the essential oils of
Melaleuca bracteata and Ocimum sp. have good potential as fruit fly attractants for
controlling, trapped a significantly greater number of medfly than did the distillation water
and mash extracts of both plants (Agri and Hidayat, 2013)

Also, previous studies suggested that safflower oil, another edible vegetable oil, is
active against fruit fly, (Bactrocera tryoni and Queensl) mainly by preventing the landing
and creation of oviposition punctures (Hidayat, et al., 2013, 2014). In addition, rapeseed
oil application was also reported to protect cherry fruits from the creation of oviposition
punctures by the European cherry fruit fly, ( Rhagoletis cerasi) for up to 3 days (Daniel,
2014).

In addition, the laboratory study of (Hidayat, et al., 2018) shows that the
combination of artificial fruit and coconut oil significantly reduced the total of medfly
attractant, eggs laid and fruit fly infestation to chilli fruits. The same results were also found
in the treatments of artificial fruit by the application of synthetic insecticide deltamethrin.

Further study, found that significant effects for application of neem oil and coconut
oil treatment to large red chili fruits on the average number of fruit flies Bactrocera dorsalis
and C. capitata landings, infested fruits, and eggs laid. Their findings suggested that these
particular oils may be effective for control of fruit flies' infestation, where the number of
fruit flies landings on fruit in these two treatment groups averaged just 1: 4 landings in the
control group. No significant difference in landings was observed on large red chili fruits
that were treated with the other vegetable oil (candlenut oil, corn oil, soybean oil, and palm
oil) formulations, compared to the control group (Hidayat, et al., 2018). Also, (coconut oil)
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may be a viable alternative to non-edible neem oil. This is important because locally
available oils are less expensive than neem oil. Reduced infestation in treated fruits could
be the repellent effect of chemical compounds in the treatment (Yusup, et al., 2018).
3-Evaluation Efficiency of Some Insecticides with Some Plant Extracts and Plant Oils
for Attracted Medfly and Calculated the Mortality of Flies:

I-With Pyrithroied Fas Tac (5%) EC 4ml/L water.

a.The attraction of Medfly.

Fruit fly was caught by the extracts is presented in Table (7) were the three best
fruit extracts were evaluating with synthetic insecticide pyrethroid (Fas. Tac. 5%) for
attraction Medfly. The laboratory study revealed that the attractiveness power of Guava
was (21.62%), Mango (13.32%) and Banana (4.46%). The highest reduction in fruit fly
visits on fruit extracts was on the seventh day. The statistical analysis defines significance
between fruit extracts Guava, Mango and Banana.

Table 7. Three fruit extracts (10%) + pyrothroied Fas Tac 5% EC 4ml/L water for attraction
and Control fruit fly Ceratitis capitata.

Mean of periods (%) = SD
Fruit ATt General
extracts r Mean
1day 2days 3days 4days Sdays 6days 7days

Guava | 7 78:2 55 |16.80+5.07 |24.67+7.267 [33.14+9.83 [36.10-9.83 | 37.78+6.18 | 0=0 | 21.624
Mango | 221+1.53 [12.33+1.67 [20.45=4.19 [28.12+4.74 [30.16=5.23 0=0 00 13.328
Banana | 0562097 | 5.16+1.27 | 9.56£2.93 [15.97+2.86 0+0 0+0 00 4.46°

Control | 112092 | 3222094 | 3.84+1.69 | 4.68=1.85 00 0=0 00 1.84P

General 1.67¢ 9.4 14.63¢ 20.48¢ 16.57° 9.45¢ 0° 10.31

Mean

Mean followed by the same letter in column and row are not significantly different according to L.S.D. test
at 0.05 level of probability

b.Mortality of Medfly.

On the other hand, the percentage of adults mortality of Medfly caused by the
mixing fruit extracts with synthetic Fas Tac was (19.08%), (14.91%) and (4.95%) for
Guava, Mango and Banana respectively. The highest mortality of adults Medfly was
(16.99%) on the seventh day (Table 8).

Table 8. Three fruit extracts (10%) + pyrothroied Fas Tac 5% EC 4ml/L water for
evaluated the mortality of fruit fly Ceratitis capitata.

. Mean of periods (% ) = SD

Fruit “After General

extracts Mean%
1day 2days 3days 4days Sdays 6days Tdays

Guava 1.11+1.92 | 7.33+1.64 | 11.79+2.58 | 18.86+£4.92 | 25.59+5.08 | 31.11+5.52 | 37.78+6.18 | 19.084
Mango 0.56=0.97 | 5.14+1.86 | 8 £3.33 13.05+£2.63 | 21.44+4.67 | 26 =4.40 30.16+5.23 | 14918
Banana 0=0 2.53%£1.96 | 5.67+1.66 10.48+2.54 | 15.97+2.86 0+0 00 4.95¢
Control 0.56x0.97 | 1.11+1.92 | 2.75+0.81 | 4.68+1.85 0=0 0=0 0=0 130
General 0.56° 4.03¢ 7.05 11.77° 15.752 14.282 16.997 10.06
Mean

Mean followed by the same letter in column and row are not significantly different according to L.S.D. test
at 0.05 level of probability.
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I1-with adding the Second insecticide Imidacloprid 20% OD 100mlI/100L water.
a.The attraction of Medfly.

Further study revealed in Table (9) shows that the general mean percentage of
attracted flies could be arranged in descending order as follows: Guava (7.93%), Mango
(7.20%) and Banana extracts (3.90%). The highest attracted medfly was (9. 87%) on the
fourth day. However, there was no significant difference between Guava and Mango. But
there was a significant between Mango and Banana.

Table 9. Attracatability percentage of medfly adult to fruit extracts + Imidacloprid 20%
OD 100ml/100Lwater.

. Mean of periods (% ) £ SD
Fruit General
After
extracts Mean
1day 2days 3days 4days Sdays

Guava 1.1141.92 4.44+1.86 8.3144.52 12.234+4.19 13.58+3.72 7.93A

Mango 1.68+1.52 5+1.73 11.4542.58 17.86+5.09 0+0 7.204
Banana 0.56+0.97 2.71+1.92 6.80+4 .41 9.43+5.12 0+0 3.90B

Control 00 00 0.56x0.97 00 0+0 0.11¢
General 0.844 3.08¢ 6.79° 9.872 3.40° 4.79
Mean

Mean followed by the same letter in column and row are not significantly different according to L.S.D. test
at 0.05 level of probability

b.Mortality of Medfly.

The statistical analysis is shown in Table (10) it is clear that the highest mortality
of adults was with Mango extract (8.07%) and the lowest mortality was in the Banana (3%).
With respect to time of exposure, the maximum rise of mortality was observed on the fifth
day (7.86%). There was a significant difference between Mango and Guava. Also, there
was a significant between Guava and Banana.

Table 10. Mortality of medfly resulted from exposure to fruit extracts + Imidacloprid 20%

OD 100ml/100L water.

. Mean of periods (%) = SD
Fruit General
After
extracts Mean
lday 2days 3days 4days Sdays

Guava 0.56=0.97 | 1.68+1.53 | 5.56+2.38 | 9.25+2.43 | 13.58+3.72 6.13B
Mango 0.56=0.97 | 2.57+£1.48 | 7.44+0.96 | 11.94+2.56 | 17.86+5.09 8.074
Banana 0=0 0.56+0.97 | 4.98+2.79 | 9.46+5.12 00 3¢
Control 0=0 0+0 0.56x0.97 00 0+0 0.11P
General 0.28¢ 1.20° 4.64° 7.66° 7.862 433
Mean

Mean followed by the same letter are not significantly different according to L.S.D. test at 0.05 level of
probability.

Furthermore, results in Table (11) found that the use of fruit extracts Guava, Mango
and Banana extracts (10%) Without and with the presence of pesticides (Fas Tac and
Imidacloprid) to attract and control adults of C. capitata. The statistical analyses by T-test
distinct different significant between attract ability of Guava and Mango extract Without
and with Presence of Imidacloprid pesticides. No significant difference between Without
and with the presence of pesticides in bananas.



124 Mahenaz A.A. GabAlla

Table 11. comparative between General Mean% attracted of adult C. capitata to different
fruit extracts after 5 days respectively, With and Without pesticides under
laboratory conditions.

General Mean%= SD attracted adults after 5 days
Extracts " . . With pesticide
Without pesticide Fas Tac Imidacloprid
Guava 33.464 22. 724 7.938
Mango 23.714 18.654 7.208
Banana 10.344 6. 254 3.904

Mean followed by the same letter in row are not significantly different according to T- test at 0.05 level of
probability

These results agree with the results of (Raga and Sato, 2011) they studied that the
effects of imidacloprid against Anastrepha fraterculus (Wied) and Ceratitis capitata
(Wied) were evaluated under broadcast spray in the laboratory. In general, they found when
A. fraterculus and C. capitata were sprayed with insecticides, the time required for killing
them was inversely proportional to the neonicotinoid concentrations. By cover spray, A.
fraterculus were more susceptible to imidacloprid than C. capitata, In general, A.
fraterculus and C. capitata adults died up to 7 days after application.

In addition, (Raga, et al., 2018) were evaluated some insecticides under laboratory
conditions. Five pairs of Fruit flies (Diptera: Tephritidae) Anastrepha fraterculus (Wied.)
and Anastrepha grandis (Wied.) were placed into Petri dishes and exposed to insecticides
(deltamethrin1.00 ppm, zeta-cypermethrin 0.35ppm, imidacloprid 2.10 ppm, and
thiamethoxam 0.50 ppm) using a Potter spray tower. The number of insect deaths was
monitored until 21 hours after spraying. In general, Different fruit fly mortalities were
observed among the insecticide treatments beginning 30 minutes after exposure,
insecticides caused similar mortalities 21 hours after treatment for both fruit fly species.
Conclusions

From the previously mentioned results, it could be concluded that fruit flies are
preferred the odour and are more attracted to Guava extract which was the most effective
lure attracted followed by Mango (5% and 10%), Mango extracts (25%) with renewing
them every one week. But with respect to oils, Cloves oil (5% and 10%) which have good
potential as fruit fly attractants for controlling it, which are major pests on fruit orchards,
so diverted them away from fruit orchards, reduced fruit fly visits, eggs laid and infested
fruits so fruits to be protected. Melon, Orange, Apricot extracts and Anise, Cinnamon,
Camphor oils have low potential as fruit fly attractants. In contrast, Camphor and Flaxseed
oils had a repellent effect on the fruit fly. So these results demonstrate the extracts which
have good potential as fruit fly attractants can be used as "lure™ for fruit fly and safe and
cheaper alternatives to insecticide in monitoring C. capitata population. Also, it's clearer
that the use of mixed fruit extracts with pesticide Fas Tac 5% increase in mortalities %,
however, decrease in % of attracted adult of C. capitata. In addition, mix fruit extracts with
the pesticide, Imidacloprid decreased the attracted effect of the fruit fly.
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