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ABSTRACT

Background: The Egyption fruit bat, Rousettus aegyptiacus, is considered a harmful pest that attacks agricultural crops, especially
ripe fruits, causing economic losses. It is widespread in African sahara desert, Egypt, Pakistan and Northern India. This pest causes
damage to many vegetables and fruits. The measuring of damage percentage will aid in the protection of these crops from bats
attacking.

Methods: The losses caused by Egyptian bats were estimated during two years (2019 and 2020) in many fruit orchards (date palm,
citrus, apricot and mango) in reclaimed lands at Butt village, Dakhla Oasis, New-valley Governorate, to achieve integrated management
of bat populations.

Result: Only one species the Egyptian fruit bat, R. aegyptiacus, has been recorded with 167 individuals attacking fruit orchards. The
highest average losses (11.1%) were found in date palms, from August to Oct., while the lowest (4.7%) were found in Apricot, during
June and July. The second-highest losses were 7.6% in mango from June to August. The damage began from December to March in
citrus with an average loss percent of 7.0%. Therefore, bat dens must be monitored and dealt with to limit their populations and reduce

their losses to these value crops in El-Dakhla Oasis.
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INTRODUCTION

Bats are about 1300 species, representing 20% of the world
animals. Approximately 70% of the species feed totally or
partly on insects, Voigt et al. (2011) and Cox et al. (1991).
Bats play a role in crop development in nature by spreading
plant seeds, pollinating flowers and fertilizing the soil
(Ganeshaiah et al., 2001). However, some bat species are
harmful to public health and agriculture. Drexler et al. (2012)
and Kendra et al. (2019), reported that some bats are carriers
of many pathogens that may be transported to humans and
farm or wild animals. Species of the family Pteropodidae
attack agricultural crops, especially ripe fruits causing
economic losses. One species of this family; the Egyption
fruit bat, Rousettus aegyptiacus (Megabats), spread in
African sahara desert, the middle east, Mediterranean
countries, Pakistan and Northern India (Kwiecinski and
Griffiths, 1999 and Hulva et al., 2012). In Egypt, Dietz (2005)
reported that this species is found in the delta villages, Valley
and Sinai Peninsula. R. aegptiacus lives in social colonies
and roosts mainly in caves, abandoned buildings, hangars
or even trees and attacks trees and plants at night. Benda
et al. (2016) and Lucan et al. (2016) found that individuals
of R. aegyptiacus species consume fruits in their diet and
rarely consume pollen, leaves or flowers, they can travel
large distances, up to 24 Km, in search for food. Bizerril
and Raw (1998) reported that, according to plant crops
available, food quality, season, need of energy and protein,
the plant foods of this bat reach up to 54 plant species.
Under free and non-choice studies, R. aegptiacus prefers
fruits over vegetables. White mulberry was the highest
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accepted among seven fruit types and strawberry ranked
the first among six vegetable types (Eisa, 2017).

Food of R. aegyptiacus consists largely of fresh fruits,
like dates, figs or mangos, in the northern part of the species
range, being mainly desert habitat (Del vaglio et al., 2011
and Centeno-cuadros et al., 2017). Moran and Keidar (1993)
indicated that R. aegptiacus individuals consume commercial
fruits, pear, apples, mandarins, pomegranate and litchi. Also,
Korine et al. (1999) found that the bat feces collected from
two roost sites, in the Carmel national park during winter,
consisted of leaves and pollen, when fruit was absent and
consisted mainly of fruits (87%) during the other seasons.

The Egyptian fruit bat has been classified as a pest
conflicting with farmers leading to mass eradications in a
number of areas (Hadjisterkotis, 2006).

To protect crops from bat attacks, the caves opening
must be closed for three days, if the location of the caves is
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known. However, if the location of the caves is unknown
and bat numbers are high, farmers should use lighting, nets
and poison baits (Greenhall, 1970and Zainol et al., 2018).

This research aimed to estimate the losses, caused by
the Egyptian bat, to date palm, citrus, apricot and mango,
with determination of the temporal pattern of loss, to achieve
integrated management of bat populations in the New Valley
Governorate, a land of sustainable agricultural expansion.

MATERIALS AND METHODS
Tested areas

Dakhla Oasis is one of the recent targeted agricultural
expansion areas in Egypt. The presence of bats causes
damage to agricultural crops that may reach the level of
economic losses.

The Dakhla Oasis is located in the New Village
Governorate (25.31°N 29.10°E), at a distance of 350 Km
from the Nile River, between the Farafra and Kharga Oasis.
Dakhla is a sandy land irrigated with underground well water.
Butt village, is the most important agricultural village in
Dakhla. It contains many cultivated field crops, vegetables
and fruit orchards including date palms, citrus, apricots and
mangos. Next to that, is a large forest, about 10,000 feddans
irrigated with treated waste water.

Four separate orchards (mango, citrus, apricot and date
palms) were chosen in Butt village. Within each orchard,
two feddans of fruitful trees were selected. During the two
years (2019 and 2020). The harmful bat species were
surveyed and percentages of damage were estimated in
each orchard.

Survey of bat species

During the study years resting bats caught from trees at
night and any dead bats were collected and counted from

orchard monthly. The species was identified according to
Hoath (2009) and Dietz (2005).

Damage assessment

To determine the damage of bats in tested orchards, ten
trees were selected randomly and numbered at the apricot,
date palm, mango orchards and fifty trees for the citrus
orchard in different places per faddan. With the onset of the
fruiting season, the ground under the selected trees was
cleaned. Weekly counting and weighting, of the fallen and
infected fruit, as well as fruit infected upon picking up, was
carried out until the end of the fruiting season Asran et al.
(1985). The percentage of damage was calculated from the
following equation:

Weight of damage fruits
Total fruit weight per faddan

Damage per cent = x 100

Statistical analysis

The obtained results were statistic using the statistical
software (CoStat, 2005).

RESULTS AND DISCUSSION

Survey of bat species cleared that in all tested areas only
Egyptian fruit bat, Rousettus aegyptiacus, belonging to
family pteropodidae was recorded in all orchards. The mean
number collected were 167 bats. It can be seen resting on
trees, attacking fruits at night, or found dead under trees,
during 2019-2020. Dietz (2005) reported that R. aegyptiacus
is widely distributed in the Nile valley, Nile delta and at least
in most oasis and Sinai Peninsula.

Data in Table 1 clear that R. aegyptiacus attack date
palms, citrus, apricot and mango during the ripening stage,
with different damage according to fruit type. The total
average damage in date palm reaches 11.1% during 2019

Table 1: Damage per cent to some fruit orchards attacked by the Egyptian bat, R. aegyptiacus, in butt village, Dakhla Oasis during the

two years 2019 and 2020.

Damage%

Months Date palm Citrus

Apricate Mango

First year ~ Second year  First year

Second year

First year  Second year First year Second year

1.3°
February - - 1.9°
March - - 3.12
April - - -

January - -

May - - -
June - - -
July - - -
August 1.0c -
September 3.2b -
October 7.0a -
November - - -
0.2¢
6.5

December - -
Total 11.0 11.2

1.7 - - - -
2.1 - - - -
3.72 - - - -

0.0¢ - - - -
7.5 4.5 4.9 7.3 7.9

-Means followed by different letter (s) in the same column are significantly different at P<0.05 according to Duncan’s multiple range test.
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and 2020 seasons. The highest percent of damage recorded
in October (6.1% and 7.0%), while the lowest percent of
damage was (1.2% and 1%) in August, during the two
successive years, respectively. In citrus orchard the damage
beginning in December (0.2%) in the first year, then
increased greatly up (3.1% and 3.7%) in March at the two
seasons, respectively. During January and February, the
citrus damage recorded (1.9% and 2.1%) and (1.3% and
1.7%), during 2019 and 2020 seasons, respectively. In the
two years, the total damage was 6.5 and 7.5, with average
7.0% for citrus. On the other hand, bats attack apricot and
the damage percent was 1.4% and 1.9% in June and
reached 3.1% and 3.0% in July, during the two successive
years, respectively. The total damage per cent for apricot
was 4.5 and 4.9%, during the first and second years,
respectively. While the total damage of mango during the
two years was 7.3% and 7.9%, with average 7.6%, the
maximum per cent recorded in Aug. 4.3 and 4.2% and the
minimum per cent was 0.1 and 0.7% during June and
recorded 3.4 and 3.2% in July during the two successive
years, respectively. Analysis of data revealed that there were
significant differences for damage percentage between study
months in all studied fruit orchards. Rizk and Eisa (2013)
found that under non-choice food preference laboratory test,
fruit bat, R. aegyptiacus, preferred guava, apple, date,
tomato and carrot between different offered food,
respectively. Indian flying fox, Peteropus giganteus, caused
18% losses in arecanut (Areca catechu) and the damage
ranged between 12.5-22.3% at sapota, (Achurus zapota)
during September and February on hill, chettalli region. The
damage was 28% during August to guava in coastal,
uppinangadi region Chakravarthy and Girish (2003).

Fig 1 showed the average percentage of loss in fruits
arranged in ascending order for apricot (4.9%), citrus (7.0%),
mango (7.6%) and date palms (11.1%). The highest
percentage of loss in date palms (37%) could be due to the
highest nutritional value contents in dates, as well as the
high percentage of sugars that bats need before hibernating.
On the other hand, the small size of mango is a factor in

Apricot
15%

Fig 1: Average loses of fruits in different orchads at Butt village,
Dakhla Oasis, by fruit bat during the two years 2019 and 2020.

bats’ attacking, it comes second in terms of losses (25%)
after date palms. During the ripening of citrus fruits, the
activity of bats decreased to enter the winter hibernation
and the damage decreased at the beginning of bat’s activity
in march. These results agree with Fujita and Tuttle (1991).
They found that R. aegyptiacus prefer ripe bissues and
juiced fruits and the consumption reached 50-150% of total
body mass/night, causing great hazards during growing
season. Al-Robaae (1968) reported that R. aegyptiacus born
from March to May in Egypt and hibernating from November
to March and the females separate from males to deliver
their young in April.

CONCLUSION

Protecting fruit orchards from various pests is one of the
most important measures to maintain agricultural
sustainability and food security. The Egyptian fruit bat,
R. aegyptiacus, caused the highest damage percentage in
date palms followed by mango and citrus, while the lowest
was found in apricots. The average percentage of losses
during the two years depended on fruits ripeness, sugar
percent and the activity of bats during the fruiting seasons.
Therefore, bat dens must be monitored and dealt with to
limit their populations and reduce their losses to these value
crops in El-Dakhla Oasis, using the most ecological
management methods to protect the environment and
contribute to the sustainable agricultural development of
these lands.

Conflict of interest: None.

REFERENCES

Al-Robaae, K. (1968). Notes on the biology of the Tomb Bat, Taphozous
nudiventris magnus v. Wettstein 1913 in Irag. Séugetierkundliche
Mitteilungen. 16: 21-26.

Asran, A.A., El-Deeb, H.l. and Keuhnert, G. (1985). Rat damage
assessment in Vine trees and orchard of apricots and
plums. J. Agric. Sci. Mansoura Univ. Egypt. 10(2): 573-575.

Benda, P., Abi Said, R., Bou Jaoud, I., Karanovich, R., Uucsn, P.,
Sadek, R., Sevcik, M., Ubrin, M. and Horacek, |. (2016).
Bats (Mammalia: Chiroptera) of the Eastern Mediterranean
and Middle East. Part 13. Review of distribution and
ectoparasites of bats in Lebanon. Acta Soc. Zool. Bohem.
80: 207-316.

Bizerril, M. and Raw, A. (1998). Feeding specialization of two
species of bat and the fruit quality of pepper arboretum
in a central Brazilian gallery forest. Revista de Biologogia
Tropical. 45(2): 913-978.

Centeno-cuadros, A., Hulva, P., Romper, D., Santoro, S., Stubna,
T., Shihami, D., Evin, E., Tsoar, A., Benda, P., Horacek,
I. and Nathan, R. (2017). Habitat use, but not gene flow,
is influenced by human activities in two ecotypes of
Egyptian fruit bat (R. aegyptiacus). Mol. Ecol. 26: 6224-
6237.

Chakravarthy, A.K. and Girish, A.C. (2003). Crop protection and
conservation of frugivorous bats in orchards of hill and
coastal regions of Karnataka. Zoos Print Journal. 18(8):
1169-1171.



Damage of the Egyptian Fruit Bat (Rousettus aegyptiacus) at EI-Dakhla Oasis, New-Valley Governorate, Egypt

CoStat statistical software. (2005). Microcomputer Program Analysis
Version 311. Cohort Software, Monterey California, USA.

Cox, P.A., Elmgrist, E.D., Pierson, E.D. and Rainey, W.E. (1991).
Flying foxes have strong interaction in south pacific Island
ecosystems: A conservation hypothesis. Conservation
Biology. 5: 448-454.

Del vaglio M.A., Nicolau, H., Bosso, L. and Russo, D. (2011). A
first assessment of feeding habits in the fruit bat R.
aegyptiacus on Cyprus Island. Hystrix 1t. Mamm. 22:
281-289.

Dietz, C. (2005). lllustrated identification key to the bats of Egypt,
Electronic Publication, Version 1.0.

Drexler, J., Corman, V., Mdller, M.A. et al. (2012). Bats host major
mammalian paramyxoviruses. Nat. Commun. 3: 796.

Eisa, Y.E.A. (2017). Nutritional preference of Egyptian fruit bat, R.
aegyptiacus (Geoffroy) in relation to its control under
laboratory and field conditions. Egypt. Acad. J. Biolog.
Sci. 9(3): 149-155.

Fujita, M.S. and Tuttle, M.D. (1991). Flying foxes (chiroptera: pteropodidae):
Threatened animals of key ecological and economic
importance. Conservation Biology. 5(4): 455-463.

Ganeshaiah, K.N., Shaanker, R.U. and Bawa, K.S. (2001). Tropical
Ecosystems: Structure, Diversity and Human Welfare.
Proceedings of the International Conference on Tropical
Ecosystems, Banglore, India. 15-18 July, 357-391.

Greenhall, A.M. (1970). Vampire bat control: A review and proposed
research programme for Latin America. Pp 41-54 in:
Proceedings of the 4™ Vertebrate Pest Conference. 13.

Hadjisterkotis, E. (2006). The destruction and conservation of the
egyption fruit bat, R. aegyptiacus in Cyprus: A historic
review. European Journal of Wildlife Research. 52: 282-
287.

Hulva, P., Maresova, T., Hudarova, H., Bilgin, R., Benda, T. and
Baitonicka, T. (2012). Environmental margin and island
evolution in middle eastern populations of the Egyptian
fruit bat. Mol. Ecol. 21: 6104-6116.

Kendra, L., Hamel, L., Nisreen, A., Shahzad, A. and Rasit, K. (2019).
Bat research networks and viral surveillance: Gaps and
Opportunities in western Asia. Viruses. 11(3): 240.

Korine, C., Izhaki, I. and Arad, Z. (1999). Is the Egyptian fruit bats
R. aegyptiacus a pest in Israel an analysis of bats diet
and implicates for its conservation. Biological Conservation.
88: 301-306.

Kwiecifiski, G.G. and Griffiths, T.A. (1999). Rousettus aegyptiacus.
Mammal Species. 611: 1-9.

Lucan, R.K., Bartonick, T., Jedicka, P., Rerucha, S., Salek, M.,
Cizek, M., Nicolaou, H. and Horacek, I. (2016). Spatial
activity and feeding ecology of the endangered northern
population of the Egyptian fruit bat (R. aegyptiacus). J.
Mammal. 97: 815-822.

Moran, S. and Keidar, H. (1993). Checklist of vertebrate damage
to agriculture in Israel. Crop Protection. 12(3): 173-182.

Hoath, R. (2009). A field guide to the mammals of Egypt. American
University in Cairo Press Pp 230.

Rizk, A. and Eisa, Y.A. (2013). Preference of some food types and
their efficacy as poisoned bait (Zinc phosphide) against
fruit bats under laboratory condition. Egypt. Acad. J.
Biolog. Sci. 5(2): 17-23.

Voigt, F.A., Faruling, N. and Johnson S.D. (2011). Interaction
between the Invasive tree. Melia azedarach (Meliaceae)
and native frugivores in South Africa. Journal of Tropical
Ecology. 27(4): 355-363.

Zainol, N.Z., Ibrahim, F.A., Mohd noor, S. N. A., Azizan, M.A. and
Ahmed, M.M. (2018). The effectiveness of Non-destructive
bat control Measures in residential building, IOP Conference
Series: Materials Science and Engineering, Volume 429,
International Conference on Advanced Manufacturing and
Industry Applications 15-17 August 2018, Sarawak,
Malaysia.

4 Indian Journal of Agricultural Research



