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ABSTRACT

Mohamedi, A., S. Doumandji, A. Ababou, M. Koudjil, and a. Rouabhi. 2016. Impact of
predation by cattle egret Bubul ibiscus ibis L. on wildlife of farmlands in Chlef region of
Algeria. Lebanese Science Journal, 17(2): 117- 129.

The study was conducted in the region of Chlef which is located approximately
at 200 km North- West of Algiers and at 36° 12" North latitude and 1 ° 19' East longitude. The
objective of this study was to evaluate the impact of predation of Cattle Egret on crop pests
in four different agricultural areas of the region (cereal, potato, citrus orchard and
uncultivated field), from the comparison between preys consumed by the predator and the
potential preys available in these environments.Trappings of preys made in the area studied
have revealed that the abundance of potential preys differs from one habitat to another,
although not exploited environment is richer than the others. The calculation of the diversity
with the index of Shannon-Wiever and the similarity with the index of community of Jaccard
have shown that the preys consumed by the cattle egret are only partly similar to the set of
potential preys. It is possible that this bird looks for its preys in other areas different from
those surveyed. The calculation of attendance of agricultural environments by the Cattle
Egret showed that this bird is very opportunistic; it uses these areas in a well-planned
manner, depending on the availability of preys. Thus, the impact of its predation on wildlife
and especially the insect fauna of different agricultural habitats, although it differs from one
medium to another, remains important and beneficial to local culture.
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INTRODUCTION
The Cattle Egret, of African origin (Siegfried, 1978; Franchimont, 1986;

Arendt, 1998; Abulude et al., 2005; Joshi and Shrivastava, 2012) has extended its area of
expansion in the world since the early 20th century (Lowe et al., 1994; McKilligan, 2005).
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Many studies have been conducted worldwide on the diet of this species
(Duxbury, 1963; Siegfried, 1966 and 1971; Burns and Chapin, 1969; Fogarty and Hetrick,
1973; Jenni, 1973; Ruiz and Jover, 1981; Bredin, 1984; Scott, 1984; McKilligan, 1984; Ruiz,
1985; Fujoka, 1985; Franchimont, 1986; Parasharya et al., 1994; Lombardini et al., 2001;
Seedikkoya et al., 2007; Sharah et al., 2008). In Algeria, the diet of B. ibis was studied by
Doumandji et al. (1992 and 1993), Setbel et al. (2004), Boukhemza et al.(2000) , Si Bachir et
al. (2001), Salmi et al. (2002), Boukhemza et al. (2004) and Mohammedi and Doumandji
(2013). All these studies showed that this species is primarily insectivorous, but can also feed
on invertebrates, fish, amphibians, eggs and nestlings of birds, and mammals.

These preys are sought especially in the farmland where Cattle Egret was
considered as important biological control agent (Sharah et al., 2008). Plant pests represent
78.34 % of its prey in the Chlef region in Algeria (Mohammedi and Doumandji, 2013) and
88.7% in an arid area in Nigeria (Sharah et al., 2008). These birds travel, daily several
agroecosystems in search of preys, but no study to date, at least in Algeria, has highlighted the
impact of the diet of this predator species on potential preys farmland, hence the purpose of
this study.

METHODOLOGY

The study was conducted in the region of Chlef, which is located approximately
at 200 km North- West of Algiers and 36° 12" North latitude and 1° 19' longitude east.

In order to study the relationship of preys consumed by the Cattle Egret and
their availability in the agricultural community of the Chlef region, we have chosen four
different agricultural habitats : an uncultivated medium (wasteland), a cereal medium (durum
wheat), a market gardening medium (potato field), and an arboreal medium (citrus orchard).
In each environment, we made an inventory of the fauna present, which can potentially
represent the preys of the Cattle Egret using traps Barber (pitfall traps). In each field, we set
up six traps according to a regular triangle with a perimeter of 180 m, on each vertex is
deposited a black trap and in the middle of each side is deposited a yellow trap, the traps are
distanced from each other by 30 m. However, the yellow traps attract flying and heliophilous
insects and, whereas the black traps are efficient for walkers’ insects, accustomed to take
refuge in the crevices and litter (Roth, 1972). The preys consumed by the Cattle Egret are
determined each month by an analysis of 10 pellets regurgitated by adults. These are collected
from a heronry located in a public garden in the city of Chlef, a total of 120 pellets were
examined. This method does not necessitate the killing of birds. To study the attendance of
agricultural environments by Cattle Egrets, we performed a monthly count of birds in each
environment. When the number is large and the distribution of Cattle Egret is more or less
homogeneous, we proceed to count the number of individuals per unit area (20m x 20m) and
then proceed to estimate the number according to the surface area occupied by the birds.

The frequency in number of each class of preys was calculated based on the
total number of consumed preys by the Cattle Egrets (Dajoz, 1985). The diversity index of
Shannon- Weaver is calculated as follows:

H = - Pi Xi (log P), where Pi is the proportion of the total number of individuals that were
counted in a case or class of a given prey (Frontier, 1983), while the index of equitability also
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called index of equal distribution is the ratio of the Shannon index on theoretical maximum
index (E = H/Hmax and Hmax = log S (S is the number of species) (Blondel, 1979).

To study the similarities between the potential preys of different agro
ecosystems, on one hand, and between these potential preys and those actually consumed by
Cattle Egret on the other hand, we calculated the Jaccard index of community similarity. For
this we used the formula S = [w/(A+B-w)], where w is the abundance of species sharing the
two sites, A is the abundance of species in the medium 1, while B is the abundance of species
in medium B (Spellerberg, 1993).

RESULTS
Potential preys and preys consumed by Cattle Egret

Trapping methods implemented revealed that the uncultivated field is the richest in
potential preys (951 individuals), followed by citrus orchard (835 individuals), then the cereal
field (748 individuals) and in the last position the potato field (487 individuals) (Table 1).
Insects dominate potential preys and also those found in the pellets of the Cattle Egret with
frequencies ranging from 95.48 % to 98.42 %. These are in turn dominated by Coleoptera and
Orthoptera. Among the preys consumed, the arachnids are in second position (2.55%). These
were found in the citrus orchard and in the uncultivated field. The Mammals, although they
have not been encountered in the surveyed areas, represent 1.13 % of the preys of Cattle
Egret. The Gastropods, Reptilia and Amphibia are also consumed, but at very low rate, not
exceeding 0.14%, although the first group is present only in the cereal medium and in the
market gardening medium, the second group in the citrus orchard and the third group in the
uncultivated field. The Crustacea, represented by Isopods are present among potential preys
of cereal environment but absent in the diet of the Heron.

TABLE 1

Number and (Frequency) of Potential Preys and those Consumed by Cattle Egret

Classes Orders p.C P.P.C P.P.P P.P.O P.P.U

Insecta 3308 (95,74) | 715(95,59) | 465(95,48) | 803(96,17) | 936 (98,42)
Coleoptera 1623 260 121 136 308
Orthoptera 784 316 155 102 320
Mantoptera 32 5 - 15 9
Dermaptera 13 - - 23 18
Hemiptera 427 80 24 120 69
Homoptera 35 8 60 216 -
Hymenoptera | 340 25 44 69 102
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Diptera 54 12 33 58 76
Lepidoptera - 9 28 64 34
Arachnida | - 88 (2,55) - - 17 (2,03) 2(0,21)
Aranea 58 - - 17 1
Opiliones 30 - - - 1
Myriapoda | - 11 (0,32) - - 12 (1,44) -
Chilopoda 7 - - 9 -
Diplopoda 4 - - 3 -
Crustacea Isopoda - 17 (2,27) - - -
Gastropoda | Pulmonata 5(0,14) 9(1,2) 12 (2,46) - -
Oligocheta | Haplotaxidea | - 7(0,94) 10 (2,05) - 11 (1,16)
Reptilia Sauria 3(0,08) - - 3(0,36) -
Amphibia | Anura 1(0,02) - - - 2(0,21)
Mammalia | Rodentia 39 (1,13) - - - -
TOTAL 3455 748 487 835 951

P. C= prey consumed, PPC= potential preys of the cereal field, PPP= potential preys of potato
field, PPO= potential preys of the citrus orchard, PPU= potential preys of uncultivated field.

Diversity of the potential preys and those consumed by Cattle Egret.

The values of the diversity index of Shannon-Weaver and those of equitability
calculated for potential preys show that uncultivated field is the most diverse (H = 4.26 bits, E
= 0.92), followed by the cereal medium (H = 2.95 bits, E = 0.7), then the citrus orchard in
third position (H = 2.38 bits, E = 0.55) (Table 2). On the other hand the least diverse
environment is the potato field (H = 1.72 bits, E = 0.48). The preys consumed by the Heron
are much more diverse than potential preys present in the farmland, as they have an index of
4.56 bits and an equitability of 0.95.
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TABLE 2
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The Values of the Shannon- Weaver Diversity Index and those of Equitability
Calculated for Potential Preys and those Consumed by Cattle Egret

p.p.cereal | p.p.potato p.p.citrus p.p.uncultivated preys
Parameters field field orchard field consumed
H(bits) 2.95 1.72 2.38 4.26 4.56
Hmax 4.18 3.58 4.34 4.63 4.8
E 0.7 0.48 0.55 0.92 0.95

Similitude between potential preys and those consumed by Cattle Egret

The values of the Jaccard index calculated for potential preys encountered in four
agricultural areas surveyed and those consumed by Cattle Egret , show that the highest
similarity was observed between all the preys of Cattle Egret and the pests preys (0,78), this
demonstrate that most preys of Cattle Egret are pests (Table 3). The preys consumed by this
bird show a similarity of 0.29 with all potential preys and 0.13 with those of cereal medium
and the uncultivated medium, unlike arboreal habitats and potato field which harbor a wildlife
that is of low similarity (0, 05 and 0.07) than that found in the pellets of Heron. All potential
preys are most similar to the fauna of the uncultivated crop (0.35) than other media. As for
similarities calculated between the four agricultural environments, the higher is noted between
the uncultivated field and the cereal medium (0.31).

TABLE 3

The values of the Jaccard index calculated between potential preys and those consumed
by Cattle Egret

Prey p.c [HPC [BPC [P.P [P.PC |[P.PP [P.PO. [P.PU
P.C 0,78 018 | 029 |013 |007 |005 013
P.C.D 00 024 | 013 |006 |0,04 0,12
P.C.U 009 |007 [005 |0,07 0,06
P.P 025 |016 |028 0,35
P.P.C 018 |013 0,31
P.P.PL 0,14 0,18
P.P.Ag 0,23
P.P.F

PC= prey consumed, HPC= Harmful prey consumed, BPC= Beneficial prey
consumed, PP: Potential prey, PPC= Potential prey of cereal field, PPP= Potential prey of
potato field, PPCt= Potential prey of citrus orchard eld, PPU= Potential prey of uncultivated
field.
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Frequency of utilization of agricultural environments by Cattle Egret

The study of the use of farmland by the Cattle Egret to search for preys showed
that the frequency of use varies from one month to another, sometimes from one season to
another, depending on the food availability. In general, the cereal medium and uncultivated
environment seem to be the most frequented by population of Cattle Egret. Indeed, the
attendance rate of uncultivated fields was high during the period from January to May, though
it is in March and April, that this medium was most visited (50 % in March and 62% in
April). The cereal medium was busiest during the period of May-July (45 % in May, 48 % in
June and 38% in July) and also in October (60%) and November (55%). In the potato fields,
the presence of Cattle Egret was observed only during periods of plantation or harvest. These

correspond to January (45%) and February (55%), June (37%) and August (39%)
and also in November (31%) and December (29%). The arboreal field does not seem to be
preferred as well as other settings; however, the highest rates were recorded in March and
April with 37 % and 29% respectively and that from July to September with rates ranging
from 22% to 29 %. tasty.

DISCUSSION

The abundance of animal populations in ecosystems varies depending on the
requirements of the animal species and conditions offered by the medium. However the
trappings made in media studies revealed that the uncultivated fields offers more potential
preys to predatory birds, especially Bubulcus ibis, that the other groups, although the cereal
and arboreal environments are also rich in preys, unlike the potato field where abundance of
this fauna is halved (Figure 1). This is probably due to the nature of agricultural works made
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Fig 1: Percentage of individuals observed in each environment during different months of the year



Lebanese Science Journal, Vol. 17, No. 1, 2016 123

in each culture. Cusson (2006) pointed out that many animals need open areas, an herbaceous
or shrub cover developed as wasteland to find preys that are present in this environment.

Both potential preys taken from the four environments studied and those
collected from the pellets of the Cattle Egret are dominated by insects. This has already been
noted in different regions of Algeria by several authors as Boukhemza et al. (2004); Salmi et
al. (2002); Setbel et al. (2004) and Filali and Doumandji (2007). Even in the southern of
Deux-Sévres in France, the importance of insects was observed in intensive cereal with a
frequency of 93.6 % (Clere and Bretagnolle, 2001).

The dominance of insect among the preys of Cattle Egret was mentioned in all
the previous work carried out on the diet of this species, whether in Algeria or elsewhere.
Sometimes it is close to 100%. In Algeria, it is the case of the Kabylie region (Si Bachir et al.,
2001) and Draa El Mizan (Doumandji et al., 1993). Moreover, this rate reached 95.8% of
insects in Japan (lkeda, 1956), 89.1% in Louisiana (Chapin, 1969), 80% in South Africa
(Siegfried , 1971), 89.3 % in Mexico ( Torres Vasquez and Marquez Mayaudon, 1972) , 90 %
in Florida (Fogarty and Hetrick, 1973) and 68.4% in the Delta El Ebro in Spain (Ruiz and
Jover, 1981). The presence of insect preys in the digestive tract whether by the proportion,
weight or volume is related to its relative abundance in the ecosystem where Cattle Egrets
feed (Sharah et al., 2008).

The consumption rate of animals other than insects varies in time and space.
However, the mammals whose consumption is very significant in our study area are less
mentioned in other regions such as Mitidja in Algeria (Setbel, 2008). Also, the amphibians
which are generally rare in the dry season, are noted extensively in the diet of the Cattle Egret
in the Camargue (Hafner, 1980), in Spain (Ruiz, 1985; Ruiz and Jover, 1981) and Florida
(Jenni, 1969 and 1973). Yet they are not widely consumed in our region and also in Mitidja
(Setbel, 2008). Finally, centipedes are moderately consumed in Chlef and rarely mentioned
elsewhere, among the preys of the Cattle Egret.

The diversity of preys consumed by the Cattle Egret is close to those of
potential preys found in the cereal and the uncultivated fields, rather than that of the other two
fields. This means that the largest number of preys, whether in species or in individuals, were
captured in these two environments. Agriculture has effects on changes in biodiversity.
Agricultural practices are at the heart of the mechanism that have an impact on the diversity
of species and landscapes (Bersonnet et al., 2009). Accordingly, the values of diversity are
much higher in the undisturbed medium (area) that is natural and heterogeneous. Clere and
Bretagnolle (2001) found for the insects, the values of H' are ranging from 1.12 bits in a
cereal field (disturbed habitats) to 3.41 bits in a fallow area (less disturbed habitat).
Sometimes, the evolution of farming also contributes to the increase of richness; it creates and
maintains ecosystems and habitats. Thus, the mosaic of cultivated fields separated by hedges
and ditches provides the resource to certain types of flora and microfauna, it is also, a
wintering location for many insects, buffer zones against wind and water erosion, or even
denitrification zones (Debras et al., 2007). It is noted that the diversity of preys consumed by
the Cattle Egret varies from one month to another Doumandji et al., (1993) and also from a
pellet to another (Setbel, 2008). The seasonal changes affect insect preys’ populations. This
also affects feeding behavior and ecology of Cattle Egrets that cause them to change their
ecosystem (Sharah et al., 2008). Siegfried (1971) reported a similar situation when 85% of the
gut contents of Cattle Egrets are worms in winter, but none were found during the summer
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periods. Indeed, the use of feeding sites by Cattle Egrets depends on several factors. Some are
linked to the species, including life cycle stages whose requirements differ from one stage to
another. However, during the period of breeding, the number increases because adults of
Cattle Egret show a greater feeding because their trophic activity needs and those of their
offspring increase (Seedikkoya et al., 2005; Shara et al, 2008). Others are related to the
environment, including the availability of prey and water, the location of the environment and
vegetation cover (SCOTT, 1984).

A great similarity was found between all the consumed preys by the Cattle Egret
and the potential preys which are pests, this means that the preys of Cattle Egret consist
mainly of crop pests, both in terms of specific richness and of abundance, in contrast to useful
preys which have low similarity to all the preys; The heronry studied is located in the plain
region of Cheliff which is constituted entirely or almost entirely of agricultural plots. These
undergo periodic soil works and also phytosanitary treatments whose impact on non-target
fauna has been reported by several authors (Benton et al., 2003; Frouz, 1999).

The Potential preys and those consumed by the Cattle Egret are only slightly
similar. Consequently, it appears that this bird seek its preys in other areas different from
those surveyed. In fact, Cattle Egret is cited as a semi aquatic bird in certain regions as in
India, where he is frequently mentioned in wetlands such as fresh waters and paddy fields
(Joshi and Shrivastava, 2012) and essentially as land bird in others as in Nigeria where he
frequented alot more arid environments (Shara et al., 2008). This Egret frequents mainly the
marsh, the degraded scrubland, the rubbish dumps, the plowed fields, the low crops, the
temporary ponds, the lowlands, the deltas or wide valleys, where this predator enjoys
abundant resources throughout the year, as it frequents also meadows, woodlands and
wetlands (Etchecopar and Hue, 1964; Dorst, 1971; Voisin, 1979 and 1991; Franchimont,
1986; Doumandji et al., 1988). This does not exclude the exploration of arid hills when they
are traversed by livestock (Geroudet, 1978; Sharah et al., 2008). This species frequent less
other habitats as the gardens near urban areas and the banks of streams (Craufurd, 1965).
These are frequented only for water supply (Franchimont, 1986). They also use non-
agricultural environments such as waste dumps (Seedikkoya et al., 2007). (Frederick & Mc
Gehee, 1994) also pointed the use of landfills and purification ponds of water by this species.

The similarity index also showed that the preys consumed by the Cattle Egret are
more similar to the fauna of the cereal and uncultivated plots than the other two environments.
Thus, the nature of the vegetation, in whole herbaceous promotes the multiplication of epigeal
arthropods which are the preferred preys of this species whose capture is relatively easier. the
potential preys found in the study area are more similar to these inventoried in the
uncultivated land, a little less than those found in cereal field and citrus orchard; and a little
less compared to that of potato field, yet it was cited as an important agent in the regulation of
populations of white grubs (Parasharya et al., 1994). The Fallow plots clearly appear as
elements of the landscape favorable to the development and maintenance of high biodiversity
in agroecosystems, both for the rare and banal species and both for neutral and auxiliary
species for crops. Just as orchards, which constitute perennial backgrounds, the plant diversity
is mainly due to the creation of facilities of plants within the field (vegetation cover) or on the
edge (hurdles). The presence of several strata exploited by biological communities (spatial
aspect) and their continuation (temporal aspect) is a situation potentially conducive to the
maintenance of food webs and animal diversity. In contrast, in fields, the cultural practices, in
particular, the use of pesticides do not allow to maintain a natural balance in the environment,
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therefore, the faunal population decreased, which could justify this dissimilarity with potential
preys inventoried in the study area.

The calculation of rates of attendance of agricultural environments by the Cattle
Egret showed that this bird is very opportunistic, it uses the plot of cereal during the harvest
and plowing where the birds take advantage of the passage of agricultural machines, which,
on one hand, disturb the preys by making them visible and easy to capture and on the other
hand, live animals in the soil are brought to the surface and made available to predators. This
is the case of plot of potato that was used especially during the planting and harvesting. The
Cattle Egrets associated with Cattle and machinery capture preys at a significantly higher rate
and spend less energy in the process (Heatwole, 1965; Grubb, 1976; Seedikkoya et al., 2005).

The arboreal environment is not appreciated in the same way as the other
environments, however, the number of birds visiting this medium is often below those
observed elsewhere. It seems that the Herons use the orchards in the summer to avoid high
temperatures which are often close to 40° c. These inhibit the activities of animal preys and
make them difficult to capture. The attendance rate of uncultivated areas is high throughout
the year, although the highest rates are recorded during the period from January to May.
Sharah et al., (2008) noted that these birds do not have predilection for agrosystems in the
process of searching for food, as they are present all over the world in different weather
conditions, but the distribution of preys in ecosystems is the reason why feed environment are
used depending on what they can offer as potential preys. The spatiotemporal variation of
utilization of feed environments was mentioned by several authors in different regions of the
world, Siegfried (1971). Sharah et al. (2008) and Fasola et al. (2010) reported a marked
seasonal variation in habitats used by Herons. However, the grass fields followed by plans of
shallow waters were the most frequently used for all seasons. Rice fields have been widely
used in October, but their importance has declined through the seasons as they become drier,
with very few birds seen in this habitat during the month of May. The composition of the
habitat is an important factor which influences the dynamics of colonial birds (Toureng et al.,
2004).

The distribution of these birds in different foraging environments could also
depend on the species phenology. Chalabi -Belhadj (2008) reported that during the nesting
season, the dispersion of Cattle Egrets becomes less loose and there has been a greater
consolidation and concentration of individuals on pastures near nesting sites. Boukhtache
(2010) added that during the nesting and incubation (April-May -June), the number of Cattle
Egrets decreases in feeding grounds because most individuals are concentrated in the vicinity
of breeding sites. In any case, the Cattle Egrets successfully exploit the different types of feed
environment (Siegfried, 1978; Mora and Miller, 1998), especially the agroecosystems, where
they collect a large number of preys. These consist mainly of pests (Mohammedi and
Doumandji, 2013). However, the impact of predation of Cattle Egret on wildlife farmland
studied is not only important, but also beneficial to crops in place.
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