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Abstract 

Rodent pest control is challenging because of the complex dynamics of their populations. We 

investigated the influence of seasons and habitats on food categories and diet breadth of Mastomys 

natalensis (Smith, 1834) by analysing 107 stomachs collected in Kijereshi Game Reserve and 

Nyamikoma village in western Serengeti-Tanzania, using kill traps.  Plant materials (41%) and 

invertebrates (39.1%) dominated the animal’s diet in different seasons and habitats. Numerically, 

during the wet season, invertebrates dominated the fallow land (90.0%) followed by the wooded 

grassland (83.3%) and maize crop fields (76.2). Plant materials were in large quantity in maize 

crop fields (27.6%) and least in the wooded grassland (16.7%). Furthermore, seeds/grains were 

eaten more in maize crop fields (20.7%) as compared to fallow land (19.3%) and wooded grassland 

(6.9 %). In contrast, in the dry season, plant materials occurred at a higher frequency in maize crop 

fields (85.7%) followed by fallow land (60%) and lastly the wooded grassland (50%).  Seed/grain 

featured more in the diet in maize crop fields (75%) followed by fallow land (44.4%) and lastly by 

the wooded grassland (36.4%). Invertebrates occurred with higher frequency in the wooded 

grassland (72.7%) followed by fallow land (66.7%) and lastly by maize crop fields (58.3%). 

Statistical tests on the effects of habitats and seasonality on the dietary patterns of M. natalensis, 

revealed a non-significant effect of each individual variable respectively (p = 0.43) and (p= 0.81) 

respectively. Effect of seasonality and habitats on M. natalensis food categories were observed on 

plant materials but not in seeds/grains and invertebrates. The animal ate plant materials and 

seeds/grains substantially in the maize crop fields, suggesting that it is a potential pest. Therefore, 

combined management actions are needed which include clearance of bushy fallow lands and 

rodenticide application but preventively and remedially when there is a need.  

Keywords: Dietary breadth, selectivity index, feeding, habitat heterogeneity, rodents, seasonality, 

Western Serengeti 
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Introduction 

The multimammate mouse, Mastomys natalensis (Smith, 1834), is an important pest across 

southern and eastern Africa that causes substantial crop losses (Makundi et al., 1999; Wondifraw 

B.T, 2021). In Tanzania for example, M. natalensis has been considered as the most important 

rodent pest (Leirs & Verheyen, 1995; Mdangi, 2009) that can damage up to 48% of farmer’s field 

crops at a density as low as 18 individual animals per hectare of crop farm (Mdangi, 2009).  Further, 

the rodent species is a carrier of plague (Dippenaar & Gordon, 1993; Monath, 1975) that also poses 

considerable health risks to humans. Despite this, rodent species including M. natalensis provide 

major benefits to the environment as bio-engineers (Wright et al., 2002), play a great role in the 

energy trophic levels, and disperse seeds  (Krebs, 2001). Also, some rodent species are a source of 

proteins for humans (Kilwanila et al., 2021). Management of rodents’ pest impacts is challenging. 

Several control methods currently in use concentrate on reducing rodent population size. For 

example, trapping, bounty system, repelling, rodent proofing, and poisoning with rodenticides (i.e. 

strychnine) methods have been used (Capizzi et al., 2014) .Recent research has advanced the 

control methods thereby targeting fertility control (Ajayi & Akhigbe, 2020; Imakando et al., 2022; 

Massawe et al., 2018; Selemani et al., 2022)  although the efficacy of these methods on the 

population size of rodents in the wild is still unknown. These control methods have evolved over 

time suggesting the challenge the world currently faces in managing the rodent population. Such 

management challenges are partly caused by the complexity of the population dynamics of rodents 

that vary across local and spatial scales and also due to the high ability of most rodent species in 

utilizing subtle resources even in seemingly difficult environments to survive (Makundi et al., 

2007).   

Here, we study the dietary habits of rodents to assess how various land-use activities and 

seasonality interact to explain rodent dietary patterns and to inform the potential management 

strategies of the rodent population in the human-dominated landscapes of western Serengeti. 

Mastomys natalensis is an opportunistic feeder consuming various food resources based on 

availability (Odhiambo et al., 2008a).  Existing studies indicate the species feeds more on seeds, 

arthropods, and grasses during the wet season and on other plant material during the dry season in 

the south-west (Monadjem & Perrin, 2003) and central regions of Tanzania (Mlyashimbi et al., 

2018). On the other hand, grains have been found to predominate the diet of M. natalensis in 
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Botswana and Tanzania regardless of the season and habitat types assessed (Mulungu et al., 2011). 

These studies, although most were conducted in Tanzania, have reported different dietary patterns 

and their variability seems to be modulated by local-scale factors which, further add to the 

complexity of the rodent biology. This suggests that results from such studies cannot be 

representative of all other areas and that site-specific information may be more useful when 

planning rodent population management strategies. This is because such strategies may vary based 

on local ecological conditions (e.g. habitat structure, local season and length, etc.), human culture 

(e.g. acceptability of a control method, rodent consumption, etc.), and land use activities (e.g. 

available farms, protected area, etc.) (Mwasapi & Rija, 2022).  

Although seasonality and vegetation type are known to influence the dietary habits of Mastomys 

natalensis (Odhiambo et al., 2008), information on the fine-scale characteristics of vegetation (e.g. 

habitat heterogeneity) and anthropogenic activities (e.g. farming practices and wildfire) that 

modulate food abundance is less well documented  (Kwok & Eldridge, 2015).  Further, land use 

activity can also influence the dynamics of rodent dietary patterns e.g. through acting as a source 

or sink area of food resources acting as seasonal refugia for rodents, thereby influencing rodent 

population dynamics. In landscapes comprising protected areas and unprotected lands that support 

farming activities for example, the dietary patterns of rodents are expected to exhibit greater 

breadth due to the complex microhabitats available across such landscapes that are subject to 

varying management strategies. Such a system exists in Kijereshi Game Reserve and adjacent 

unprotected land interface in western Serengeti where the rodents may be able to switch habitat 

use based on the seasonality, land use practice, and habitat management strategies (e.g. use of 

prescribed early fires in the protected area). This may further impact the rodents’ dietary habits, 

foraging patterns, and population dynamics and therefore making predictable control measures of 

their population challenging. Furthermore, most available studies were conducted on simple mono-

crop systems, and yet the results from elsewhere are considerably variable making it difficult to 

apply especially in more complex systems such as the western Serengeti landscape. Hence, we 

hypothesized that, M. natalensis food categories varied between seasons and habitats. 

Materials and methods  

Study area 

The study was conducted in Kijereshi Game Reserve and surrounding Nyamikoma village 

(between Latitude 2º1´ and 2º4´ S and Longitude 33º and 35º 1´E), in the western Serengeti 
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Ecosystem within Busega and Bariadi Districts in Simiyu Region (Fig. 1).                                                                                                 

On the northern side, Kijereshi Game Reserve shares the boundary with the Serengeti National 

Park (SENAPA) and is surrounded by six villages: Lukungu, Mwabayanda, Mwakiroba, Kijilishi, 

Nyamikoma, and Senta.  Kijereshi Game Reserve and the fallow land–cultivated mosaic is 

characterized by grassland with the commonly occurring species as explained in (Rwebuga et al., 

2023). 

 

Figure 1. Location of study sites in Kijereshi Game Reserve and Nyamikoma Village 

Trapping of rodents 

Rodent trapping was conducted from April 2020 to March 2021 in three 70m x 70 m permanent 

trapping grids in each habitat; wooded grassland (WG) within Kijereshi Game Reserve and fallow 

land (Fallow) and maize crop fields (Maize) within Nyamikoma village which were replicated three 

times.  Each grid consisted of seven parallel lines, 10 m apart, with seven trapping stations per line 

spaced 10 m apart, making a total of 49 trapping stations per grid (Rwebuga et al., 2023). One 

Victor kill trap (1.0 x 20.3 x 30.1 cm, Animal Trap Co., Lititz Pennal) was used per station and an 

amount of 1764 trapping nights were obtained. 
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Processing of captured animals  

Captured animals were sexed and identified to species level in the field using field guides and 

technical experts. We collected the stomachs of each trapped individual and preserved them in a 

20 ml glass bottle (HiSupplier.com) containing 70% ethanol. The stomach contents were examined 

in the laboratory on a Petri dish (65 mm in size, Tools and Carbide Plastics (Pty) Ltd.) and 

categorized into “Seeds/grain, Invertebrates, Plant materials, Hairs, and Other unidentified 

materials” using a microscope (25 x and 50 x  magnification) as described by (Smith et al., 2002). 

Examined stomachs totalled 107 comprising 40 samples from WG (18 in wet season and 22 in dry 

season), 24 samples from maize field (12 in wet season and 12 in dry season) and 43 from Fallow 

crop fields (25 in wet season and 18 in dry season).  The contents were sorted into the following 

categories: seeds/grains, vegetative plant materials (roots, stems and leaves), invertebrates, animal 

hairs and other unidentified matter. Lugol’s iodine solution was used to confirm the presence of 

seed starch (Smith et al., 2002).  

Statistical analysis  

To understand the importance of each food item in the stomach samples, food categories were 

quantified as described by (Smith et al., 2002). These are average percentage volume (PV), defined 

as the contribution of each item to the volume of the particular stomach content, which was 

estimated as the proportion of each food item over the total of all volume proportions times 100. 

Percentage occurrence (PO) of a particular food item in a sampling period was calculated from the 

number of stomachs it was found in and the number of stomachs examined times 100. Diet diversity 

was calculated according to (Ebersole & Wilson, 1980) as Levins’ index (Levins, 1968)  which 

ranges from 1 to n (= total number of food item categories) as follows:     

         

where, P ( = PV) is the percentage value of each of the diet category. Then diversity was 

standardised to a scale of 0–1 using Hurlbert’s method(Krebs, 1989) :   

Bs =                         
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where Bs is Levins’ standardised niche breadth, B is Levins’ measure of niche breadth, and n is the 

number of possible resource states. The combination of percentage volume- (PV) and percentage 

occurrence (PO) was used to calculate an importance value (IV = PV x PO/100) for each dietary 

item (Cooper, 1978). The relative importance (RI) value of a particular item was taken as the 

importance value of that item expressed as an average percentage of the sum of the importance 

values for all items (100 x IV/PIV) (Smith et al. (2002). Further, to understand dietary overlaps, 

we calculated the seasonal dietary overlap as per (Schoener, 1968) by using the following 

mathematical expression:- 

 

Oij =    ∑pijpik /√(∑ pij2 ∑pik2) 

Where pij is the contribution proportion food items in the wet season in different habitats pik is the 

contribution proportion of food items in the dry season in different habitats   O ranges from 0 (no 

overlap) to 1 (total overlap). 

After checking normality in our data (Shapiro-Wilks test, p <0.05), we used Kruskal-Wallis and 

Wilcoxon rank test, which conform to non-normal data, in R-software version 4.2.1 (Team, 2021). 

These tests were used to compare differences in the dietary abundance between habitats and 

seasonality.  

To understand the influence of habitats and seasons (independent variables) on M. natalensis 

various food categories (dependent variables) we used a generalized linear models (GLM) with a 

negative binomial error term and a log-link function implemented in the R-package MASS (Team, 

2021) following presence of over dispersion in the data(Rija, 2021). For this analysis we used 

percentage food volumes which were discrete numbers and directly proportional to counted parts 

of each food category (Vezzosi et al., 2014). We generated four candidate models representing 

hypotheses concerning the effects of habitats and seasons on each of the three food categories only: 

Invertebrates, plant materials and seeds/grains, because hairs were present in very small amounts 

and others categories represented unknown food categories (Makundi, R. H., Massawe, A. W., 

Mulungu, L. S. and Katakweba et al., 2014). We applied the all-subset approach to model selection 

to obtain variables for including in the model as we had only two independent variables per model 

and all of them had unique biological importance (Symonds & Moussalli, 2011). The relative 

influence of each variable in the model was evaluated by the forward selection method of variable  

(Chowdhury & Turin, 2020). The best model fitting the data was chosen using the Akaike 
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Information Criterion corrected for small sample size (AICc) value and the models with higher 

weights were the ones taken to be most parsimonious (Symonds & Moussalli, 2011). We validated 

models through conducting deviance residuals distribution examination that expressed conformity 

(Rija, 2021).  

Inclusion and exclusion criteria for rodents and shrew selection  

The study was conducted according to the guidelines of the Declaration of Helsinki, and approved 

by the Institutional Review Board of the Sokoine University of Agriculture for research, regulations 

and guidelines-2019 through research clearance approval referenced SUA/ADM/R.1/8/561/2020 

and the Tanzania Wildlife Conservation Act No. 5 of 2009. 

Results 

Dietary composition and variability across habitats and seasonality  

Plant materials (leaves, grasses, stems and roots) (41%) and invertebrates (39.1%) dominated the 

dietary habits of the M. natalensis. During the wet season invertebrates were more prevalent in WG 

(39.2 %) followed by Fallow (31.3 %) and Maize (21.2%). Plant material was more prevalent in 

Maize (27.6%) followed by those in Fallow (25.3%) and WG (16.7%). Seeds/grains were eaten 

more in Maize (20.71%) followed by Fallow (19.25%) and lastly in WG (6.94 %). In the Dry 

season stomach contents were dominated by plant materials in Maize (41.67%) followed by Fallow 

(39.72%) and lastly in WG (23.18%). Also seeds/grains were recorded in large quantities in 

stomachs of M. natelensis in Maize (32.5%) then in Fallow (18.06%) and were minimum in WG 

(9.66%). Furthermore, invertebrates were also eaten substantially in WG (27.27%) followed by 

Fallow (20.0%) (Fig. 2). There were also animal hairs (0% -9.3%) and other unidentified food 

category (11.7% – 35.9%) in all habitats and seasons (Fig. 2). There was no significant difference 

in food categories between habitats (Kruskal-Wallis and Wilcoxon, (Chi-squared = 1.68, df = 2, p 

= 0.43) and seasons (W = 55013, P= 0.81).  
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Figure 2. Mean percentage volume of various food categories in the stomachs of Mastomys natalensis 

across seasons and habitats 

 

Percentage occurrence  

During the wet season, invertebrates occurred almost equally in all three habitats WG (83.3%), 

Maize (76.2%) and Fallow (90.0%). Plant material occurred at a higher frequency in Maize (85.7%) 

followed by Fallow (60%) and then WG (50%). Seeds occurred mostly in Maize (71.4%) followed 

by Fallow (45%) and then WG (16.7%). Other unidentified materials also occurred in frequencies 

ranging from 60% to 81% and hairs from 0% to 11%. In the dry season, plant material occurred 

more in maize (100%), followed by Fallow (88.9%) and then WG (81.8%). Seeds/grain occurred 

more frequently in Maize (75%) followed by Fallow (44.4%) and lastly by WG (36.4%). 

Invertebrates occurred with higher frequency in WG (72.7%) followed by Fallow (66.7%) and 

lastly by Maize (58.3%). Other unidentified material occurred at frequencies ranging from 33.3% 

to 100%. Also, hairs occurred at frequencies ranging from 0% to 32%   (Fig. 3).   
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Figure 3. Variations in the percentage occurrence of food types in the diet of Mastomys natalensi in the 

three habitats and two seasons 

 

 

Relative importance of dietary categories 

Importance of different food categories to the M. natalensis diet either varied between seasons and 

habitats or was represented equally in some cases.  During the wet season invertebrates were 

equally important in both WG (43.1%) and Fallow (42.3%) but less in Maize (20.7%).  Plant 

materials were more important in Maize (30.3%) followed by Fallow (22.3%) then WG (11 %). 

Also seeds /grains were more important in Maize (18.94%) followed by Fallow (13.0%) and then 

WG (9. 2%).  Other unidentified materials ranged from 20% to 36.8%. Hairs ranged from 0% to 

4.0%. During dry season importance of food categories to the rodent diet varied between habitats 

and seasons. Seeds/grains were more in Maize (31.2%) followed by Fallow (20.2%) and then by 

WG (5.0%). Plant materials were more important in Maize (53.3%) followed by Fallow (39.6%) 

and lastly by WG (25.7%). Importance of the invertebrates food item to the animal food diet was 

expressed more in WG (26.9%) followed by Fallow (15.0%) and then by Maize (10.6%). Whereas 

other unidentified materials ranged from 0% to 44% in all habitats and seasons hairs had negligible 

importance (0.0%) (Fig.  4) 
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Figure 4. The mean relative importance (RI) values for each food category in different habitats 

and seasons 

Niche breadth 

Food diversity was high during dry season (0.8 ± 0.18) but low during wet (0.5±0.15) season in the 

WG.  In Maize food diversity was high during wet season (0.8 ± 0.06) but low during dry season 

(0.5 ±0.17). In Fallow there were no difference in food diversities in both wet season (0.7 ± 0.04) 

and dry season (0.7 ± 0.12).  

Seasonal dietary overlapThe dietary composition of M. natalensis showed a large degree of 

seasonal overlap (O
ij
  = 0.987). 
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The effect of seasonality and habitats on Mastomys natalensis food categories 

Effect of seasonality and habitats on M.natalensis food categories were observed in plant materials 

food categories where they had both significant and non-significant influences. Whereas, wet 

season and the wooded grassland habitat had negative influences on seed/grains, maize crop fields 

revealed a positive effect on the food category. Wet season and maize crop fields had positive but 

non-significant effect on plant materials whereas the wooded grassland exhibited a negative effect 

on the food category. On the other hand, wet season and the wooded grassland habitats revealed 

positive significant influence on the   invertebrates food category whereas maize crop fields 

exhibited negative influence on the food category (Table 1). Further, the M.natalensis food 

categories associated differently with different variables. Whereas, seed/grains and plant materials 

associated more with dry season, invertebrates associated with wet season (Fig. 2 (A,C &E)) . On 

the other hand, seeds/grains and plant materials associated more with maize crop fields while 

invertebrates were more positively predicted by the wooded grassland habitats (Fig. 2 (B,D &F)).  
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Table 1. Effect of habitat and seasonality on Mastomys natalensis food categories volumes as estimated 

by GLM showing a significant effect on the final best fitting models. 

Model type             Parameters            Estimates ± SE     Z-value      P (Z) 

Seeds/grains Wet season -0.24229 ± 0.04657 -5.203 < 0.001 
 

 Maize crop field 0.31826 ± 0.05146 6.185 <0.001 
 

 Wooded grassland -0.77697 ± 0.06540 -11.880 < 0.001 
     

Plant materials Wet season 
 

Maize crop field 

0.01919 ± 0.04178 
 

0.06493± 0.04198 

0.459 
 

0.155 

0.459 
 

0.8771 
 

 Wooded grassland -0.46087 ± 0.04533 -10.168 < 0.001 
     

Invertebrates Wet season 0.30155 ± 0.03833 7.867 < 0.001 
 

 Maize crop field -0.32064 ± 0.05196 -6.171 < 0.001 
 

 Wooded grassland 0.29440 ± 0.04281 6.876 < 0.001 

*, **, and *** Indicate significant at p < 0.05, 0.01, and 0.001 respectively 
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Figure 5.  Effects of seasonality (A, C & E) and habitat types (B, D & F) on volumes of various food 

categories: seeds/grains, plant materials and invertebrates,- found in  M. natalensis stomachs in different 

seasons and habitats within Kijereshi Game Reserve  Nyamikoma village- landscape 

 

Discussion 

Our results showed that, predominantly, the rodent food categories’ volumes and diversity varied 

between seasons and habitats. This  suggests that Mastomys natalensis in the Kijeshi-Game 

Reserve –Nyamikoma landscape is a generalist feeder which mostly consumes invertebrates, plant 

materials and seed/grains dietary categories at deferring or equal  rates in different habitats and 

seasons, hence partially conforming to our hypothesis. Our results are similar to findings by various 

other investigators. Delany (1964) found invertebrates remains in 23 out of 25 stomachs from 

Uganda. Probably this is because during the wet season invertebrates are present in abundance as 

it was declared by Lack (1986) that in the tropics, invertebrates are much more abundant in the wet 

season than in the dry season as was found out in this study (Fig.  5E). Another reason could be 
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that, either, some portion of the invertebrates found in the M. natalensis stomachs were incidental 

ectoparasites ingested during grooming and sedentary invertebrates ingested on plant parts or just 

the rodent’s endoparasites which reside in stomachs (Mohtasebi et al., 2021).  

During the dry season plant materials were numerically more eaten in the maize crop fields and 

fallow land, followed by seed/grains in maize crop fields and lastly by invertebrates in wooded 

grassland. To the large extent this was contrary to findings from other studies.  For example, 

(Mulungu et al., 2011)  found seeds/grains to be dominating the M. natalensis food categories in 

Tanzania and Botswana during the dry season. Although Lack (1986) reported that when seeds and 

invertebrates become scarce, particularly during the dry season this species turns to less nutritious 

vegetative plant materials, such as leaves and stems. However, in the study area during the months 

of June, July, August, there are still harvestable maize cobs in the farms. By October, according to 

farmers cropping calendar, it is maize main season sawing time. Hence, we expect to have large 

seed resource base in maize crop farms during these months (Fig 5A). In addition to availability of 

maize grains, there are also some other mature crops like legumes (Leguminosae), millet (Sorghum 

sp), sweet potatoes (Ipomea sp) and cotton (Gossypium sp) seeds which are either inter-cropped 

with maize or are in close small farms. But yet plant materials were still most important food 

category in the stomachs of M. natalensis.  This  could be explained by the fact that Kijereshi Game 

Reserve and most of its surroundings are wet in the most part of the year  ( Norton-Griffiths, 1975; 

Thirgood et al., 2004) hence there are fresh grasses resulting from germinating  monocotyledonous  

seeds which attract M. natalensis  (Randolph & Cameron, 2001). Another reason could be that, 

because this species is r-selected (Leirs, 1995), hence they ingest fresh grass leaves that contain 6-

Methoxy-2-benzoxazolinone (6-MBOA) compound which acts as a predictor for the onset of 

reproduction in most mammals including rodents (Neal, 1996). 

There was no significant difference among M. natalesnsis food categories within habitat and season 

factors. These findings are similar to many from other studies (Leirs & Verheyen, 1995; Odhiambo 

et al., 2008) . Mulungu et al. (2014) when investigating food preferences of M. natalensis, within 

irrigated rice and fallow field habitats found no significant differences in the proportion of the 

different stomach components of rodents captured across the two habitats and seasons. This 

suggests equal availability of food resources and states across both seasons and habitats. During 

wet season invertebrates in the stomachs of M. natalenis were equally important in wooded 

grassland and fallow land but generally more important than plant materials and seeds/grains in all 

habitats. But in the dry season the contents of the stomachs from maize crop fields and fallow land 
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were equally important but more important than invertebrates and seeds/grains in all three habitats. 

The same results were obtained by Rowsey et al. (2020), who recorded varied proportions and 

frequencies of rodent food categories spatially and temporally. This probably might be due to some 

food items being rapidly digested and hence underestimated (Kronfeld and Dayan, 1998) or others 

over estimated when consumption is measured in terms of frequency of occurrence (Reynolds & 

Aebischer, 1991) . Although it has been noted that more frequent consumption of a particular food 

does not necessarily reflect the importance of that food to the animal in terms of nutritional benefits 

(Ropper & Mickevicius, 1995).  

On the other hand, niche breadth variations were detected in two habitats. In the wooded grassland 

it was low during the wet season but increased during the dry season whereas in maize crop fields 

it was high during the wet season but decreased during the dry season.  In fallow land there was no 

niche breadth variation across both seasons. Niche breadth variations of M. natalensis was also 

reported by (Mulungu et al., 2011). The concept of niche breadth underlies many hypotheses 

(Feinsinger et al., 1981). For example, the physical environment, resources availability, and 

competition are thought to affect the breadth of a population's niche, including diet over ecological 

or evolutionary time spans (Sih, 1977).  A number of theoretical models of optimal foraging 

strategy have been proposed (Pyke, 1976; Emlen, 1968; MacArthur & Pianka, 1966; Pulliam, 

1974). For example, optimization of foraging model, is generally based on maximizing energy 

gained per unit time spent during foraging. Approaches to the problem of diet selection have 

assumed that different kinds of food can be ranked by desirability, with those requiring the least 

amount of processing time (capturing, subduing, and consumption of the food) per nutritional gain 

being the most desirable (Ebersole & Wilson, 1980). This theory seems to concur with variation in 

niche breadth in the wooded grassland where it was low during the wet season but increased during 

the dry season meaning that some more food items were taken in. Ebersole (1977)  studied the 

foraging of captive Peromyscus crinitus and Peromyscus eremicus feeding on seeds. Both of the 

Peromyscus species responded to changes in food density as predicted by optimal foraging models, 

becoming less selective under lower food densities which in the field is expected to be during the 

dry season.  This hypothesis antagonizes our observations in the maize crops fields where more 

food items were selected during the wet season than the dry season which is expected to have scarce 

resources. This is in line with  Ebersole & Wilson (1980) who observed a negative correlation 

between food density and diet diversity in P. eremiscus. Hence, suggesting presence of a number 

of various food items but which are lower in densities during the wet season than the dry season. 
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Optimal foraging theorists agree that as overall food density decreases, the diet of an optimally 

foraging animal should become more diverse through the inclusion of food items of lower 

desirability (Ebersole & Wilson, 1980) .This phenomenon can further be explained by the fact that 

during the dry season there is a lot of produce harvests including maize crops according to the 

farmers’ crop calendar in the study area. Despite this, there was no variation in niche breadths in 

fallow land, suggesting a stable food resource supply during both wet season and dry season as was 

observed by Mulungu et al. (2014), and supported by   a strong index of seasonal dietary overlap.   

Further, seasons and habitats had varied influences but on plant materials food category only. The 

wooded grassland had a significant positive influence while maize crop fields’ habitat had a non-

significant positive influence; the wet season had a significant negative effect. Our results concur 

with Mulungu et al. (2011) who contended that M. natelensis is a generalist feeder that feeds on 

available resources depending on availability. We would have expected seasonality and habitats to 

have significant effect on the seeds/grains and invertebrates categories of M. natalensis. Skoglund 

(1992) when working in the Serengeti ecosystem reported the presence of an abundant seed bank, 

reaching up to 21 000 seeds m2 which rodents in the area can easily get access to especially during 

the dry season (Belsky A. J., 1986; Gómez, 2004).  Elsewhere, Oliveira (2010) concluded that 

rainfall and humidity were the best predictors of insect abundance. Hence, it is still little known as 

to why habitat and seasonality are not influential covariates on seed/grains and invertebrates food 

categories of M. natalensis in our study area.   

Studying the influence of seasons and habitats on diet categories of the dominant rodent species 

(Mastomys natalensis) in the Western Serengeti ecosystem Tanzania offers a useful tool for 

determining its feeding strategy in the study locality.  The animal seems to be an omnivore that 

selects more invertebrates and plant materials during different seasons of the year or depending on 

their availability. Hence, it can pose some competition with both herbivorous and insectivorous 

animals. Therefore, this work will set a benchmark from where to start re-designing new 

management strategies of M. natalensis in the area. These rodents were found to eat plant materials 

and seeds/grains to a substantial extent in the maze crop fields habitat hence it could be a potential 

pest in the agricultural area. Therefore, combined management actions should be taken. Cover 

materials should be removed from crop farms and neighbouring fallow areas. Also rodenticides 

should be used preventively and remedially when there is a need. 
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