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Abstract: The study was carried out from January 2012- March 2012 with the aim of asessing species richness
and abundance of rodents in Grakahsu-Hugumbirda state forest, Northern Ethiopia. Five altitudinal ranges
starting from 1700 - 3000 m elevation having 300 m difference were selected. Sharman live traps were used in
all the data collection sessions. Two 60 x 60 m square grids, one in bushland and another in grassland habitats
were set to trap rodents in the two habitats. Each grid were consisted of 7 parallel lines, 10 m apart, with
trapping station also 10 m apart (i.e. a total of 49 trapping stations per grid). Altogether, 94 individual rodents
were captured in the study period. The species recorded were: Acomys sp. Arvicanthis dembeensis (Ruppel,
1842), Mastomys awashnesis (Lavrenchenko, Likhnova & Baskevich, 1998), Gerbilliscus robustus (Cretzchmar,
1826), Praomys sp., Mus setulosus (Peter, 1876) and Gerbillus sp. Acomys sp. was the most abundant (52.1%)
and Gerbillus sp. was the least (2.1%) abundant species. Diversity of rodents was influenced by habitat and
altitude. Highest (66%) number of rodent was recorded in the bushland habitat while the least (34%) was
recorded in the grassland habitat. More number of individual rodents was also caught from 2000 m elevation
and the least was in 3000 m elevation. Highest (H' =1.6) species diversity of rodents was observed in 2600 m
elevation and the least (H' = 0.1) species diversity were recorded in 1700 m elevation. Studying the ecology of
rodents in Grakahsu-Hugumbirda state forest helps to establish baseline information about the forest for
conservation in the future.
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INTRODUCTION mammalian fauna. For this reason, the country is

Among mammals, rodents are the most ubiquitous world [5]. Out of the total 284 mammalian species of
and numerous animals and reached to 5,416 species of Ethiopia, 84 (29.6%) species are rodents [6]. Ethiopia is
mammals exist all over the world among them 2,277 endowed with highest number of rodent endemism [7].
species are rodents [1]. Of African mammals, rodents are This suggests that the diversity of rodents in the country
the most abundant group [2]. There are about 14 families, is a consequence of diverse geographical and altitudinal
89 genera and 381 species of rodents in Africa in East features.
Africa, rodents compose 28% of the total mammalian Grakahsu-Hugumbirda state forest has been
fauna [4]. considered as a relatively less disturbed forest in Tigray

The unique topography and wide climatic ranges of province. The main environmental challenges resulting in
Ethiopia have made the country host for diverse habitat fragmentation in the forest are deforestation and
biological resources [5]. The diverse topographical agricultural expansion, both of which are the
features of Ethiopia coupled with variations in consequences of population pressure [8]. However, as far
temperature have resulted in diversification of the as we know, there have been no studies conducted on the

considered among the most biodiverse nations in the
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faunal diversity of the forest. Hence, we believe that it is Methods
necessary to start by documenting the small mammal Rodent Trapping: Two 60 x 60 m square grids, one in
species of the forest, since small mammals are considered bushland and another in grassland habitats were set to
indicators of biodiversity and ecosystem health [9]. trap rodents in the two habitats. Each grid consisted of 7
Therefore, this paper reports species richness and parallel lines, 10 m apart, with trapping station also 10 m
abundance of rodents in Grakahsu-Hugumbirda state apart (i.e. a total of 49 trapping stations per grid). The
forest, Northern Ethiopia. trapping stations were identified by coordinates labeled

MATERIALS AND METHOD The choice of trapping sites was based on the

Description of the Study Areas: Grakahsu-Hugumbirda Rodents were live trapped using the Sherman LFA live
state forest is located between 12° 22’ and 12° 42'N, 39° 28' trap (7.5 x 9.0 x 23.0 cm, HB Sherman traps, Tallahassee,
and 39° 40' E (Fig. 1) at an altitude ranging from 1560 - USA) baited with peanut butter. Captured rodents were
3600 m above sea level. transported to the Biology laboratory of Alamata

The mean annual minimum temperature of the study complete primary School. The trapping girds were rotated
area  is  12.8  °C and the mean annual maximum every trapping session. In each gird, trapping was
temperature is  25.3°C.  The  hottest  month  is  June with conducted intensively for 3 consecutive days
a  mean  maximum temperature of 25.2°C, and the coldest simultaneously; from January 2012- March 2012. The
is October with a mean minimum temperature of 11.8°C. identification of rodents was done in the field based on
The mean annual rainfall of the study area is 628.8 mm their morphological futures.
[10].

Grakahsu-Hugumbirda state forest has total area Statistical Analysis: Diversity and relative abundance of
coverage of 21, 654.24 hectares [8]. Out of this about, rodent species of each grid was computed using Shannon
532.75 hectares is forest plantation whereas the rest wiener diversity [11].
contains disturbed natural forest, bushland, agricultural
plots and settlement area [8]. The forest holds 102 tree Shannon wiener diversity index [H = -  (Pi ln Pi)] 
species belonging to 83 genera and 50 families. Juniperus
procera, Olea europaea, Nuxia congesta, Cassipourea were, H= represents the symbol for the amount of
mallosana and Olinia rochetiana were the most diversity in an ecosystem, pi= represents the proportion
dominant tree species [8]. Faunal study of Grakahsu- of each individual species to the total. ln pi= represents
Hugumbirda state forest has not been conducted. The the natural logarithm of pi. [Relative abundance (%) =
animals observed in the forest during the study period (Total number of individual rodent species in both
along the transect lines were hyena, fox, primates, snakes bushland and grassland habitat / Total number of all
and forest birds. rodents species in both habitats) x 100].

A to G and numbered 1 to 7.

presence of rodent signs runways, droppings and wholes.

Fig. 1: Map of the study area (Left Ethiopia, right map of Tigray: the study site)
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Fig. 2: Trapping sites of rodents at varied elvational gradiants in Grakhsu forest (Source: wikimapia.org).

[Trap success was calculated (Total number of captured
individual rodents of each habitat at each
elevation/Number of trap night) x 100].

RESULTS

Species composition of rodents trapped from Grakahsu-
Hugumbirda state forest
A total of 94 individual rodents belonging to seven
species were trapped during the study period. The
species recorded were: Acomys sp. Arvicanthis
dembeensis (Ruppel, 1842), Mastomys awashnesis
(Lavrenchenko, Likhnova & Baskevich, 1998),
Gerbilliscus robustus (Cretzchmar, 1826), Praomys sp.,
Mus setulosus (Peter, 1876) and Gerbillus sp. (Table 1).
Acomys sp. was the most abundant (52.1%) and Gerbillus
sp. was the least (2.1%) abundant species (Table 1).

Table 1: Species composition of rodents trapped from Grakahsu-
Hugumbirda state forest

Species Bushland Grassland Total Relative abundance (%)
Acomys sp. 34 15 49 52.1
A. dembeensis 10 3 13 13.8
M. awashnesis 6 5 11 11.7
G. robustus 6 4 10 10.6
Praomys sp. 2 3 5 5.3
M. setulosus 3 1 4 4.3
Gerbillus sp. 1 1 2 2.1
Total 62 32 94

Table 2: Trap success of rodents trapped along altitude in Grakahsu-
Hugumbirda state forest

Habitat and Captured Trap
altitudes (m a.s.l) individuals Trap night success (%)

Bushland – 1700 21 294 7.1
Grassland – 1700 8 294 2.7
Bushland – 2000 23 294 7.8
Grassland – 2000 8 294 2.7
Bushland – 2300 8 294 2.7
Grassland- 2300 5 294 1.7
Bushland – 2600 6 294 2.0
Grassland – 2600 11 294 3.7
Bushland – 3000 4 294 1.4
Grassland – 3000 0 294 0

The overall trap success was (0.3%) (Table 2). The
highest trap success (7.8%) was recorded in 2000 m
elevation at the bushland habitat and the least (0%) was
recorded in 3000 m elevation at the grassland habitat. 

Species Diversity Index of Rodents: At 1700 m elevation,
higher rodent species diversity was recorded in the
bushland (H' = 0.4) compared to the grassland habitat (H'
= 0.1). In 2000 m elevation highest species diversity index
of rodents was recorded in bushland (H' = 1.3) and the
least (H' = 1.2) was in grassland habitat In 2600 m
elevation highest species diversity index of rodents was
observed in both bushland and grassland number of
species are equal (3:3) (Table 4).
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Table 3: Representation of rodents by altitude and habitat in Grakahsu forest (Figures in parenthesis represents) percent abundance

Altitude
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1700 2000 2300 2600 3000
------------------------------------ -------------------------------------- -------------------------------------- --------------------------------------- -----------------------------------

Species Bush Grass Total Bush Grass Total Bush Grass Total Bush Grass Total Bush Grass Total

Acomys sp. 19(90) 7(87.5) 26(90) 12(52) 4(50) 16(51.6) 3(37.5) 2(40) 5(38.5) _ 2(18.2) 2(11.8) _ _ _
A. dembeensis _ _ _ 4(17) _ 4(12.9) 4(50) _ 4(30.7) 1(16.7) 3(27.3) 4(23.5) 1(25) _ 1(25)
M. awashnesis _ _ _ 4(17) 1(12.5) 5(16.1) 1(12.5) 1(20) 2(15.4) 1(16.7) 3(27.3) 4(23.5) _ _ _
G. robustus 1(5) _ 1(3) 1 (4) 2(25) 3(9.7) _ _ _ 2(33.2) 2(18.2) 4(23.5) 2(50) _ 2(50)
Praomys sp. _ _ _ _ _ _ _ 2(40) 2(15.4) 1(16.7) 1(9) 2(11.8) 1(25) _ 1(25)
M. setulosus _ _ _ 2 (9) 1(12.5) 3(9.7) _ _ _ 1(16.7) _ 1(5.9) _ _ _
Gerbillus sp. 1(5) 1(12.5) 2(7) _ _ _ _ _ _ _ _ _ _ _ _

Total 21(72.4) 8(27.6) 29(100) 23(74.1) 8(25.9) 31(100) 8(61.5) 5(38.5) 13(100) 6(35.3) 11(64.7) 17(100) 4(100) 4(100)

Table 4: Shannon-weiner diversity index values of rodents trapped from the two habitats in the five altitudes in Grakahsu-Hugumbirda state forest (Were H'
is species richness and E is species evenness)

Altitudes
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1700 2000 2300 2600 3000
------------------------ ------------------------- ------------------------- ------------------------- -------------------------
Bush Grass Bush Grass Bush Grass Bush Grass Bush Grass

 of species 3 2 5 4 3 3 5 5 3 _
H' 0.1 0.4 1.3 1.2 0.6 1.1 1.6 1.6 1.04 _
E 0.09 0.6 0.8 0.9 0.6 1.1 2.6 0.96 0.9 _

DISCUSSION dembensis was most common species in the grassland

In total, 94 individuals belonging to seven species of habitats [17]. A. dembensis is predominantly a diurnal
rodents were recorded along the two habitats. Although species; hence it is not surprising to see more of this
the majority (66%) of the rodents was trapped from the species in bushland habitat where overhead vegetation
bushland habitat, all of the seven rodent species were cover provide the much needed shelter against potential
represented in both habitats. The dominant species predators.
(~52%), in both habitats, was Acomys sp. In a study
conducted around human settlement and agricultural CONCLUSION
fields in Tigray [12] reported Mastomys awashnesis and
Arvicanthis dembeensis as the two dominant rodent This study has given an indication that the
species (Acomys sp. was the least abundant). Similarly abundance of rodents varies with altitude possibility due
[13] reported the later two rodent species as dominant to variation in habitat characteristics. While Acomys sp.,
species in agricultural fields in the highlands of Tigray. In A. dembensis, M. awashnesis and G. robustus seem to
irrigated cereal and vegetable fields in the central Tigray, have wider altitudinal distribution, Gerbillus sp. seems to
M. erythroleucus and A. dembeensis were also reported as have narrower altitudinal distribution. It may also be the
the dominant species [14]. To the best of my knowledge, case that Acomys sp. more common in natural habitats,
this is the first time Gerbillus sp. has been reported in but less common in disturbed habitats (Agricultural fields
Tigray region. and humans settlement) where it could have been

In the present study, more rodents were trapped from replaced by larger and more competitive species such as
the bushland habitat compared to the grassland habitat M. awashnesis and A. dembensis. 
and higher Shannon-weiner diversity index was estimated
for the bushland habitat. This might be due to the ACKNOWLEDGMENTS
heterogeneous nature of the vegetation composition of
the bushland habitat that might have provided better food We are truly grateful to Mekelle University for their
and shelter for the animals. financial and field material provision. We also thank

Arvicanthis dembensis was captured relatively more academic and administrative staff of Alamata high school
in the bushland habitats than in the grassland habitats. for their allowance to investigate our specimen in their
However, previous reports in Ethiopia have shown that A. laboratory during our time in the field. We thank Mr Haftu

habitats than natural forest, plantation and bushland



World J. Zool., 12 (4): 92-96, 2017

96

Lebargachew and Mr Temesgen Hailue for their field 10. FDRE National Metrological agency, 2012. 
assistantnce. 11. Kathleen, A., J. Nolan and E. Callahan, 2005. The

REFERENCES Beachcomber Biology, 27: 334-338.

1. Dinaw H. Tilahun, Berhanu D. Defar and Genzebe G. H. Bauer,     Kendaya    Gebrehiwot,     S.   Deckers,
Habte, 2016. Species abundance, structure and R. Makundi and H. Leirs, 2011. Preliminary
seasonal variation of small mammals in the CCNP. investigation on rodent-ectoparasite associations in
African  Journal   of   Ecology   and  Ecosystems, the highlands of Tigray, Northern Ethiopia:
4(1): 234-241. implication for potential zoonoses. Integrative

2. Afework Bekele, 1996. Population dynamics of the Zoology, 6: 366-374.
Ethiopian endemic rodent Praomys albipes in the 13. Nyssen, J., J. Poesen, G. Desta, K. Vancampenhout,
Menagesha State Forest. Journal of Zoology M.  D’aes,   Y.   Gebremedhin,  G.  Govers,  H.  Leirs,
London, 238: 1-12. J. Moeyersons, J. Naudts, H. Nigussie, H. Mitiku and

3. Singleton, G., L. Hinds, H. Krebs, D. Spratt, 2003. J.  Deckers,  2007.  Interdisciplinary  on-site
Rats, Mice and People: Rodent Biology and evaluation of stone bunds to control soil erosion on
Management. Australian Centre for International cropland in Northern Ethiopia. Soil and Tillage
Agricultural Research, Canberra, pp: 203-303. Research, 94: 151-163.

4. Kingdon, J., 1997. The Kingdon Field Guide to 14. Workneh Gebreselassie, Afework Bekele, Gurja Belay
African Mammals. Academic Press. San Diego. and M. Balakrishnan, 2004. Microhabitat choice and

5. Yalden, D. and M. Largen, 1992. The endemic diet of rodents in Maynugus irrigation field, northern
mammals of  Ethiopia.  Mammal  Review,  22:  115-150. Ethiopia. African Journal of Ecology, 42: 315-321. 

6. Afework Bekele and L. Herwig, 1997. Population 15. Kotler, B.P., 1986. Risk of predation and the structure
ecology of   rodents   of    maize  fields  and of desert rodent communities. Ecology, 65: 689-701.
grassland in central Ethiopia. Belgian Journal of 16. Kerley, G., W. Whitford and F. Kay, 2004. Effects of
Zoology, 127: 39-48. pocket gophers on desert soils and vegetation.

7. Giovanni, A., C. Federica, R. Carlo and L. Luca, 2011. Journal of Arid Environment, 58: 155-166. 
Country-based patterns of total species richness, 17. Tilahun Chekol, Afework Bekele and M.
endemicity, and threatened species richness in Balakrishnan, 2012. Population density, biomass and
African rodents and insectivores. Biodiversity habitat association of rodents and insectivores in
Conservation, 20: 122-127. Pawe area, northwestern Ethiopia. Tropical Ecology,

8. Leul Kidane, Tamrat Bekele and Sileshi Nemomissa, 531: 15-24.
2010. Vegetation Composition in Hugumbirda-Grat-
Khassu National Forest Priority Area, South Tigray.
Momona Ethiopian Journal of Science, 2: 27-48.

9. Leis, S., D. Leslie, D. Engle and J. Fehmi, 2008. Small
mammals as indicators of short-term and long-term
disturbance in mixed prairie. Environmental
Monitoring Assessment, 137: 75-84.

Shannon-Weiner Species Diversity Index.

12. Meheretu Yonas, W. Kiros Welegerima, A. Laudisoit,


