
Research Article Open Access

Volume 2 • Issue 3 • 1000111
Entomol Ornithol Herpetol
ISSN: 2161-0983 EOH an open access journal

Open AccessResearch Article

Entomology, Ornithology & Herpetology
Jawaheer et al., Entomol Ornithol Herpetol 2013, 2:3 

DOI: 10.4172/2161-0983.1000111

Keywords: Soil arthropods; Elevation; Bait traps; Mauritius

Introduction
Mauritius is located some 900 km east of Madagascar and is of 

volcanic origin covering an area approximately 1865 km² [1]. The 
island nation has lost most of its forest since being colonized by the 
French in the 17th century [2] and forest cover now stands at 2% of the 
island area [3]. Active conservation efforts including planting roadside 
trees in urban areas was undertaken to reverse the loss in tree cover 
[4]. Roadside trees are part of the urban landscape where they help 
reduce soil erosion, water runoff, flooding [5] and also offer aesthetic 
value. Roadside trees help stabilize leftover soils after road construction 
[6] and are important habitats of arthropods which are ecosystem-
engineers influencing soil properties as well as redistributing resources
used by other organisms [7].

Notwithstanding being a small and isolated island, Mauritius has 
a well-developed native insect fauna comprising endemic species 
but there is however, paucity of information on the soil arthropod 
community. Most studies on arthropods in Mauritius have mainly 
focused on sugarcane pests and endangered endemic taxa [8]. This study 
was thus designed to determine the soil arthropod species richness and 
community structure from roadside trees located at different elevations 
in Mauritius. The choice of roadside trees is obvious as they are easy to 
reach and sample, even at high elevations. The data generated would 
provide an account of soil arthropod species richness and community 
structure in Mauritius. 

Materials and Methods
Soil arthropod sampling sites were Mare aux Vacoas (569 m, 

20º22’31.46’S, 57º30’18.58’E), Rose-Hill (221 m, 20º13’60S, 57º28’0E) 
and Flic en Flac (5 m, 20º16’47.2074’S, 57º21’59.2302’E) (Figure 1). 
The primary species of roadside trees at Flic en Flac was Casuarina 
equisetifolia, at Rose-Hill was Dictyosperma album and at Mare aux 
Vacoas was Pinus sylvestris. 
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Abstract
This study was carried out in Mauritius during summer from November 2012 to April 2013. The objectives of this 

study were to quantify the species richness and diversity, abundance and biomass of soil arthropod from roadside 
trees found at three different elevations in Mauritius. Soil arthropods were collected utilizing pitfall traps made of plastic 
cups at three different elevations (Flic en Flac, 5 m; Rose-Hill, 221 m; and Mare aux Vacoas, 569 m). Traps were 
placed among Casuarina equisetifolia (5 m), Dictyosperma album (221 m) and Pinus sylvestris (569 m) trees. A total 
of 18422 arthropods were sampled of which 10681 individuals were sampled at 5 m, 5216 individuals at 221 m and 
2525 individuals at 569 m. The abundant soil arthropods were Hymenoptera (Formicidae) (54.0%) and Coleoptera 
(Nitidulidae) (32.7%). The alpha diversity of soil arthropods varied between elevations [(5 m, 0.907), (221 m, 0.727), 
(569 m, 1.54). Soil arthropod species evenness was highest at 221m (0.77) followed by 5 m (0.69) and lowest at 569 
m (0.53). Formicidae was abundant at 221 m (91.4%) while Anisolabidae (38.6%) was abundant at 569 m. Significant 
difference in weight between elevation (p<0.05) and significant differences in weight and abundance with bait types 
(p<0.05) was observed. This study can be useful in determining soil arthropods and their plant host specificity as 
such data has implications for biological control as well as for collection of specific insects. Moreover, this study also 
has implications for town planners with respect to planting roadside trees and their ensuing edaphic communities for 
managing insect pests.

Bait traps made of plastic cups were utilized to sample the soil 
arthropods. Three bait traps each containing different baits (soapy 
water, beef extract, and beer and banana) were placed within 200 m 
intervals among the roadside trees along a 2 km transect line at each 
elevation (in total 30 bait traps per elevation: 10 containing soapy water; 
10 containing beef extract; and 10 containing beer and banana). The 
beef bait trap consisted one cube of Knorrox Beef Flavour (in total 1080 
cubes) in 15 ml of soapy water (prepared as 1ml of liquid soap in 1.5l 
of tap water); the beer and banana bait trap consisted of a 3 mm slice 
of banana with peel immersed in 15 ml of beer (Phoenix Beverage - 
malted spring barley, 5% alcohol) (total of 54 bottles each being 650 
ml); while soapy water bait contained 15 ml of soapy water. 

The traps were lodged into the ground to a depth of 5 cm and were 
placed at their respective elevations among the roadside trees between 
4 am to 10 am and arthropod samples were collected after 48 hours. 
Thirty-six sampling trips were conducted during the summer season 
from November 2012 to April 2013. Collected samples were separated 
into containers according to sites and pitfall trap types. In the laboratory 
the soil arthropods were washed with distilled water to remove 
debris and then preserved in 70% alcohol. The soil arthropods were 
enumerated; their biomass recorded and was identified at the Mauritius 
Sugarcane Research Institute (MSRI). The Shannon Wiener Diversity, 
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H [9], Shannon Evenness J [10], Similarity [11] and the Margalef, D 
[10] indices were utilized to determine the community structure of the 
soil arthropods. A One-way ANOVA was conducted for elevation and 
bait traps on soil arthropod abundance and biomass utilizing SPSS ver. 
22 software.

Results
A total of 18,422 soil arthropods from 11 orders, 11 families 

comprising 16 species were collected in this study of which 10,681 
individuals were sampled at Flic en Flac (9 families, 16 species), 5216 
individuals at Rose-Hill (10 families, 13 species) and 2525 individuals at 
Mare aux Vacoas (10 families, 11 species). Anisolabididae, Nitidulidae 
and Talitridae were abundant at Mare aux Vacoas, Formicidae was 
abundant at Rose-Hill while Formicidae and Nitidulidae were abundant 
at Flic en Flac (Table 1). 

The soil arthropod biomass was generally higher at Flic en Flac 
except during December 2012 (Figure 2). Flic en Flac and Rose-Hill 
however, had somewhat similar mean biomass throughout the study. 
Highest soil arthropod abundance was recorded from Rose-Hill 
(mean=3.53 no/trap) in November 2012 whilst the highest biomass was 
recorded at Mare aux Vacoas (mean=4.72 g) in December 2012 (Figure 
2).

No significant difference in abundance (no/trap) of soil arthropods 
was observed between elevations (p>0.05) but the biomass at Flic en 
Flac (mean=3.23 g) was higher than that at Mare aux Vacoas (mean=0.5 
g) and Rose-Hill (mean=0.4 g) (p<0.05). Soil arthropod abundance in 
beef extract (mean=12.4 no/trap) and beer and banana (mean=13.4 no/
trap) traps were significantly higher than that of soapy water (9.6 no/
trap) traps (p<0.05). The biomass in the soapy water traps (mean=2.64 
g) was significantly higher to that of the beef extract (mean=0.88 g) and 
the beer and banana (mean=0.62 g) traps.

Alpha diversity was highest at Mare aux Vacoas and lowest at Rose-
Hill (Table 2). The Margalef Index (D=1.03) was highest at Mare aux 
Vacoas while the Evenness Index was highest at Rose-Hill (J=0.77) 
(Table 2). The Similarity Index was highest between Mare aux Vacoas 
and Rose-Hill (0.71), followed by between Rose-Hill and Flic en Flac 
(0.69) but lowest between Flic en Flac and Mare aux Vacoas (0.47) 
(Table 3). 

Discussion
The Formicidae was most abundant at Rose-Hill and this was 

probably due to the higher species richness of roadside trees (11 
species) as compared to Mare aux Vacoas (1 species) and Flic en Flac 
(1 species). According to Knops et al. [14], plant species richness 
may affect soil processes by influencing microclimate. An increase 
in plant diversity can lower the soil temperature by 3˚C [15]. Biones 
et al. [16] and Carrera et al. [17] state that temperature reduction by 
vegetation has positive impact on soil fauna through stress reduction 
and higher feeding rates [18]. The high abundance of the Nitidulidae 
and Formicidae during the hotter months (January, February and 
March) at Flic en Flac (public beach) was probably a result of increased 
human activity such as camping and picnics which gave rise to more 
litter at the site. It is believed that introduced species (Nitidulidae) are 
more successful in colonizing disturbed areas than closed forest habitat 
[19,20]. Nitidulidae prefer warm and dry habitats [21,22] characterized 
by low relative humidity [23] as observed at Flic en Flac (relatively warm 
and dry). During December 2012, the large mean biomass recorded at 
Mare aux Vacoas was due to the greater presence of Anisolabididae 
(ear wigs). Earwigs are cosmopolitan and are generally moisture-loving 
[24] and are found under dead and decaying logs, beneath bricks and 

Figure 1: Location of study sites in Mauritius [12].

Absolute abundance 
(%)

Mean abundance 
(%)

Soil Arthropods (Order: Family) 569m 221m 5m 569m 221m 5m
1 Araneae: Agelenidae 1.52 0.47 0.26 2.71 1.64 0.30
2 Dermaptera: Anisolabididae 38.63 0 0 36.18 0 0
3 Blattodea: Blaberidae 0.04 1.49 1.12 0.2 3.82 1.17
4 Diptera: Drosophilidae 1.52 0.47 0.16 1.06 0.34 0.13
5 Coleoptera: Elateridae 0 0 0.04 0.1 0 0.063
6 Hymenoptera: Formicidae 7.08 91.42 50.17 5.66 71.87 63.85
7 Lithobiomorpha:Lithobiidae 0 0.02 0 0 3.75 0.03
8 Coleoptera: Nitidulidae 25.81 4.78 45.53 21.66 14.06 30.74
9 Isopoda: Porcellionidae 3.04 0.16 0.33 2.89 1.6 0.62
10 Amphipoda: Talitridae 20.12 0 0 28 0 0
11 Coleoptera: Tenebrionidae 2.24 1.19 2.41 1.52 2.92 3.13

Table 1:  Absolute and mean abundance (%) of the soil arthropods sampled from 
three elevations.
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Figure 2: Soil arthropod mean abundance (no/trap) and mean weight (g) 
per trap during six months of sampling.

Diversity scores Margalef Evenness

Alpha (H) Beta Gamma D J

5m 0.907 0.35 1.25 0.75 0.69

221m 0.727 0.53 1.25 0.82 0.77

569m 1.54 -0.29 1.25 1.03 0.53

Table 2: Diversity, Mangalef and Evenness values of the soil arthropods.

569m 221m 5m
569m - 0.71 0.47

221m 0.71 - 0.69

5m 0.47 0.69 -

Table 3: Similarity Index for the 3 study sites.
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stones, edges of streams, rivers and moist places [25]. Mare aux Vacoas 
consisted of tall grass, a considerable amount of decaying tree logs and it 
is a water catchment area and is an ideal habitat for the Anisolabididae. 

The relatively higher diversity of soil arthropods at Mare aux 
Vacoas (D=1.03, H=1.54) was probably due to lack of anthropogenic 
disturbance as compared to the other two sampling sites but 
recorded low eveness (J=0.53) suggesting dominance by certain taxa 
(Anisolabididae). The higher Shannon Evenness at Rose-Hill (J=0.77) 
and at Flic en Flac (J=0.69) suggests lack of dominance by soil arthropod 
taxa. The low Margalef Index at Flic en Flac (D=0.75) is reflected by 
anthropogenic disturbances at the study site (picnic, camping and 
litter). The low Similarity Index between Flic en Flac and Mare aux 
Vacoas probably reflects differences in habitat structure, microclimate 
(Figure 3) and disturbance of the soil arthropods which is reflected by 
the beta diversity score. 

Climatic variations such as temperature and moisture can influence 
variation in distribution, richness patterns and diversity inclinations 
of organisms [26-29]. Climatic changes do have direct impact on the 
composition of soil arthropods where temperature and moisture can 
modify soil arthropod function and behaviour [30,31]. This may be 
reflected in the community differences of the soil arthropods at the 
study sites where temperature and moisture varied between Mare aux 
Vacoas, Rose-Hill and Flic en Flac (Figure 3).

The trap preference by soil arthropods suggests their food 
preference and this in turn relates to the type of arthropods present 
at each elevation besides the effect of microclimate and tree types. The 
size of the plastic bait traps limited the abundance of the larger soil 
arthropods which were sampled at Mare aux Vacoas (Anisolabididae 
and Talitridae) and Rose-Hill (Blaberidae) and recommendation for 
future works would be to use larger plastic cups. 
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Figure 3: Humidity (a) and temperature (b) at the study sites shown for 
six months [13]. Mare aux Vacoas recorded the lowest temperature and 
highest humidity while Flic en Flac recorded the highest temperature and 
lowest humidity throughout the study (Figure 3).
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