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                                   Abstract 
 The process of anthropization has resulted in the destruction of natural habitats for small invertebrates, causing many ants 

to become indoor pests and displacing native ant species in tropical regions. Specifi cally,  Tapinoma melanocephalum  
(Fabricius, 1793) and  Monomorium fl oricola  (Jerdon, 1851) (Hymenoptera, Formicidae) have emerged as invasive indoor 

pests, spreading across the tropics. The presence of these ants in ready-to-eat foods within residential apartments in Southwest 

Nigeria is a source for concern, as it poses a nuisance and irritation. This is attributed to the ants' recruitment habits, 

creating opportunistic competition for resources with other native indoor insects. Five ant species, namely  Monomorium  spp., 

 Tapinoma  spp.,  Camponotus  spp.,  Solenopsis invicta  and  Solonopsis molesta  were found to be abundant indoors in highly 

anthropized areas, while in low anthropized and preserved areas, the ant species were not abundant indoors. A signifi cant 

diff erence was observed in the ant abundance among the three geographically anthropized areas.  T. melanocephalum 
and M. fl oricola  have the carrying capacity for both bacterial and fungal spores, but  Camponotus maculatus  (Fabricius, 

1782) (Hymenoptera, Formicidae) carried more fungal foodborne pathogens, with its carrying capacity for fungal spores 

signifi cantly higher (p < 0.05). Anthropization's impact increases indoor ant colony establishment, dispersal, and it triggers 

the transfer of foodborne pathogen loads. It has become imperative to control ants at home and in public places to avoid the 

incidence of ants’ vectored pathogenic food-borne disease outbreaks. 

   Keywords     Colony establishment    ·  Ants    ·  Dispersal    ·  Vector    ·  Pathogen    ·  Anthropization  

      Introduction 

 Although there is limited information on anthropization in 

Nigeria, environmental changes resulting from this phenom-

enon may be habitat loss, environmental pollution, and forest 

degradation. These changes can lead to the loss of biodiver-

sity in fl ora and fauna, along with alterations in community 

composition (Russo and Ancillotto  2015 ; Daniel et al.  2021 ). 

Observations have shown shifts in species abundances, nota-

bly an increase in species thriving in anthropized habitats 

while those with more specialized ecological requirements 

face severe challenges (Daniel et al.  2021 ). 

 Arthropods, particularly the class Insecta, are the most 

aff ected by anthropization, leading to ants becoming more 

indoor-oriented and posing threats to human health, food 

security, ecosystem functions disruption, endangerment of 

valued species, and economic losses (Venette and Hutch-

ison  2021 ). Ants (Hymenoptera: Formicidae) are consid-

ered globally as the worst invasive animals (Holway and 

Case  2000 ; Moller  1996 ). Their ecological dominance has 

expanded globally, with no country or island existing where 

ant colonies cannot establish and spread, as noted by Wet-

terer et al. ( 2009 ) in their study on the establishment and 

spread of Argentine ants ( Linepithema humile ). The current 

global distribution and local establishment and spread of 

ants are attributed to their success as predators, scavengers, 

abundant species, indirect herbivores through foraging hab-

its, population stability, resource partitioning, and coexist-

ence (Torres, 1984). Invasive arthropods, including ants, 

tend to disperse farther outside their native areas, escap-

ing predators, parasitoids, and pathogens that impact their 

native populations (Venette and Hutchison  2021 ). Ants' inva-

siveness in various habitats is facilitated by human-medi-

ated dispersal, colony partitioning (Mbenoun Masse et al. 

 2011 ; Holway and Case  2000 ), and competitive strategies 
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involving chemical secretions to deter competitors (Dejean 

et al.  2008 ). 

 Other invasive characteristics exhibited by ant species 

include nesting habits, diverse diets, reduced intraspecifi c 

aggression, high territoriality, high propagule pressure 

(Holway et al.  2002 ), and competitive strategies (Dejean 

et al.  2008 ).  Tapinoma melanocephalum  (Hymenoptera, 

Formicidae, Dolichoderinae) is a small ant species 

measuring > 1.5 mm in length, with distinctive bicolored 

markings. Recently introduced to Africa, it is considered 

invasive, categorized as a “tramp” ghost ant species. 

The odorous house ant ( Tapinoma sessile ) and the ghost 

ant belong to the same genus. The ghost ant, smaller and 

diff erently colored than the odorous house ant, emits an odor 

resembling rotten coconuts when crushed. Ghost ant workers 

are challenging to see due to their small size and pale color 

(Smith and Whitman  1992 ). Despite its recent introduction, 

the ant has spread throughout the subtropics and tropics due 

to commercial activities. 

 As humans and commercial activities spread, so do the 

ants. Due to their behavior, ants are considered annoying 

pests, moving in large numbers, infesting and foraging 

in various indoor locations such as kitchens, bathrooms, 

sinks, counters, fl oors, commercial food outlets, offi  ces, 

and hospitals (Lee et al.  2020 ). They have been suspected 

as mechanical vectors of human diseases (Olaya-Másmela 

et al.  2005 ). In South American hospitals,  Tapinoma  spp. 

have been implicated in transporting pathogenic microbes 

like  Enterobacter cloacae  and  Staphylococcus  spp. (Fowler 

et al.  1993 ; Olaya and Chacón  2001 ). In India, they have 

been proven to transport pathogenic microorganisms by 

scavenging on decaying rabbit carcasses (Bharti and Singh 

 2003 ). The ant possesses mandibulate mouthparts adapted 

for crushing, grinding, and chewing solid foods, with 

three large teeth and about seven small denticles lining the 

mandibular surface. The teeth are near the clypeus, joining 

together, and the anterior margin of the clypeus is slightly 

concave without longitudinal carinae. The smooth convex 

side has a slight metanota depression. 

  Monomorium floricola  (Hymenoptera, Formicidae, 

Myrmicinae), like  Tapinoma , belongs to the Old-World 

Tropics and has recently become invasive, found almost 

everywhere as an agricultural and urban pest, foraging in 

stores, kitchens, dining premises, around houses, and in low 

vegetation where other ants are abundant. The widespread 

distribution of this ant species is believed to be mediated 

by anthropogenic factors, with slow movement and non-

aggressiveness hypothesized by Morrison ( 1996 ). The ant's 

ability to vanish into small crevices, remain frequently 

unrecognized, and its long-term overlooked population 

abundance and ecological significance contribute to its 

success. Urban development and commercial activities, 

involving the clearing of vegetation, elevate the risk 

of indoor ant invasion and establishment, as they seek 

alternative foraging sites and infest plants, fi rewood, and 

shipping containers, transporting the ant species over long 

distances to homes and apartments. The ants’ nest in small 

cavities, typically in the low arboreal zone, becoming indoor 

pests (Bolton  1987 ). Within hospital premises, some ants 

have been implicated as carriers of pathogens (Campos-

Farinha et al.  2002 ). Generally, ants are considered minor 

nuisance pests as they commonly infest households and feed 

on various sugary and protein-rich foods (Smith  1965 ). 

 This study aims to investigate anthropization and 

commercial activities as drivers of indoor ants colony 

invasion, establishment, and dispersal; assess the dominance 

and abundance of some indoor ants under food resource 

competition regimes, and compare the food-borne pathogen-

carrying capacity of generalist and specifi c food-foraging 

indoor ant species in the new range. 

    Methods and materials 

   Survey questionnaire administration 

 A survey questionnaire was developed to gather information 

on the awareness, impact, and characteristic behavior of 

some indoor ants under study. The questions were designed 

to collect information and observations related to socio-

economic and geographical segregation resulting from the 

increasing degree of anthropization and reduced vegetation 

cover in the creation of urban settlement patterns. 120 

Individuals from various households in Lagos, Oyo, Ondo, 

and Osun states were randomly selected to represent the 

household population. Participants were individually 

contacted in their homes to complete the questionnaire, and 

observations were made regarding the presence of the ants 

indoors and outdoors. 

    Collection and�distribution of�ants 

 Ants were collected between January and December 2020, 

during both wet and dry seasons, from 45 diff erent households, 

including kitchens, dining tables, and around plates of ready-

to-eat food and remnants in Akure, Ondo State, Nigeria (lati-

tudes 7° 07′ N to 7° 37′ N and longitudes 5° 06′ E to 5° 38′ E, 

Fig.  1 ), covering an approximate land area of 991  km 2 . Akure 

is the capital city of Ondo State, consisting of two Local Gov-

ernment Areas (LGAs): Akure South and Akure North LGAs 

(Ibitoye et al.  2017 ). While some ants are not easily visible to 

the naked eye due to their size, the location was deliberately 

chosen due to the reported higher incidence of ant invasions 

by survey participants. The city area was demarcated based on 

settlement patterns, considering the density of clustered houses 

and the level of devegetation, which gradually increases from 
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the city outskirts to the center. Sampling covered various resi-

dential neighborhoods with signifi cant disparities in quality of 

life, environmental conditions, and health conditions, refl ecting 

socioeconomic diff erences.         

    Capturing the�ants 

 Ant capturing followed the methodology adapted from 

Máximo et al. ( 2014 ) and Ogba et al. ( 2017 ). A total of 150 

perforated sample bottles, each containing 7 g of cooked 

Jollof rice and bread crumbs as bait, were used. These 

perforated bottles were placed on kitchen tables, beside 

dishwashing sinks, and dining tables overnight to attract 

and trap the ants. Subsequently, the bottles were opened, 

and the ants were identifi ed and sorted using a magnifying 

lens. Identifi cation of the ants were conducted by comparing 

the specimens with those specimens previously identifi ed 

at the Royal Belgian Institute of Natural Sciences museum 

in Brussels, Belgium. Three days later, all the bottles were 

collected, and the trapped ants were identifi ed and sorted. 

The houses where ants were trapped were recorded. 

 Similarly, to validate the hypothesis that the availability 

and location of foraging materials infl uence the ants’ dis-

persal, within each household where the ant invasions have 

been confi rmed, 75 sampling bottles were provided. Each 

bottle contained sugar granules as baits with colored labels 

(blue or green). Five bottles each were placed in corners and 

hidden places in living rooms, lobbies/sitting rooms, toilets, 

dining areas, kitchens, and stores. Fifteen compartments of 

such were identifi ed in each house. The house compartments 

were categorized into areas with food droppings or with-

out. Bottles labeled green were placed in the compartments 

with the presence of food droppings, while blue bottles were 

placed in the house compartments with the absence of food 

droppings. The bottles were collected after 3 days, and an 

evaluation of the trapped ants was made. 

    Preparation and�isolation of�foodborne pathogens 
in�spoilt food samples 

 50 g of diff erent locally prepared fresh foods: cooked rice, 

beans pottage, and fufu were deposited in a trash can and 

allowed to get contaminated for a period of 7 days. The pres-

ence of food pathogens was investigated by picking 5 g of 

the spoiled food samples with a sterile spoon and introduc-

ing them to sterile dilution bottles containing 10 ml normal 

saline (0.9%). The tubes were thoroughly shaken for 5 min 

to isolate the microorganisms from the food particles. 0.1 ml 

aliquots (serially diluted 10-1 to 10-5) were then separated and 

inoculated onto nutrient and malt extract agar plates, left for 

72 h overnight at 37 °C. Morphological appearance, micro-

scopic examination using staining techniques, and biochemical 

Source : Joseph et al., 2015 Source : Olayinka and Ajala, 2022

LDZ

  Fig. 1       Map of Akure, Ondo State capital showing concentric zonation of residential neighborhoods ( LDZ  fully preserved,  MDZ  medium 

anthropized,  HDZ  highly anthropized). A pattern typical of cities and towns in SW Nigeria  
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tests were used in identifi cation and characterization bacterial 

colony on an API 20E (BioMérieux, France). Bacterial loads 

on each food sample were quantifi ed in colony-forming units 

(CFU/ml). Gram’s staining was used to establish the reactions 

of the bacterial isolates according to Muhammad et al. ( 2017 ). 

Fungi identifi cation was also performed according to Karabat 

and Keskinoz ( 2010 ). 

    Investigation on�the�ants' pathogen transmission 
capacity 

   Investigation of ants’ sterility 

 Three species of ants were selected for this experiment:  T. 
melanocephalum ,  M. fl oricola ,  and C. maculatus  to certify 

that there are no pathogenic microorganisms primarily on 

these ants. Microbiological tests were carried out accord-

ing to Ogba et al. ( 2017 ). Ants from the rearing cage were 

put into test tubes, sealed, and refrigerated at 4 °C for 1 h to 

tranquilize the ants. To each tube, we added 40 ml of 1.0% 

sterilized saline water and incubated for 24 h at 35 °C for 

enrichment. A loopful of the serially diluted (10-1 to 10-5) 

enriched culture was separately inoculated onto Eosin Meth-

ylene Blue Agar, Bacillus Agar, Xylose Lysine Desoxycho-

late Agar, Nutrient Agar, and Malt extract Agar (MEA) to 

establish the presence of  Escherichia coli ,  Enterococcus fae-
calis ,  Bacillus  species,  Listeria monocytogenes ,  Salmonella  
spp., and yeasts and molds. The inoculated agar plates were 

incubated at 37 °C for 24 h and 72 h, after which they were 

observed for the presence or absence of growth. This was 

done for the selected ant species only. 

    Investigation of pathogen carrying capacity 

 The sterile ants chosen from the three selected species were 

exposed to forage 50 g of contaminated food with previously 

identifi ed foodborne pathogens. The ants were brushed from 

the rearing cage containing tested sterile ants onto the food. 

After 3 h, the ants were picked/brushed into the cage. After 

48 h, 20 of these ant species each were randomly picked 

using forceps and brushed using light brush from each of 

the containers into sterile dilution bottles containing normal 

saline water and a test for pathogen presence was carried out. 

 A sterile dilution bottles containing the ants and 10 ml 

normal saline (0.9%) were thoroughly shaken for 5 min to 

isolate the microorganisms from the ants. 0.1 ml aliquots 

(serially diluted 10-1 to 10-5) were then separated and inocu-

lated onto nutrient and malt extract agar plates, left for 72 h 

overnight at 37 °C. Morphological appearance, microscopic 

examination using staining techniques, and biochemical 

tests were used for bacterial colony identifi cation and char-

acterization on an API 20E (BioMérieux, France). Bacteria 

loads on each ant were quantifi ed in colony-forming units 

(CFU/ml). Gram’s staining was used to establish the reac-

tions of the bacterial isolates, and fungi identifi cation was 

also performed. Comparison was drawn between the CFU of 

pathogens in the three ant’s species to determine the pathogen 

carrying capacity. 

     Statistical analyses 

 Inferential and diff erential statistics were used to analyze the 

data. Ecological statistics, Jaccard index, was used to analyze 

the site similarity index, while one-way analysis of variance 

(ANOVA) with a signifi cance level of p < 0.05 was used 

for the microbial pathogen loads (CFU) from the selected 

ant species In cases where there were signifi cant diff erences 

in the observation, post hoc analysis was conducted using 

Tukey's test. The analyses were carried out using the SPSS 

27 software package. Graphical representations of the data 

were drawn using Microsoft Excel 2016. 

     Results 

   Abundance and�diversity of�indoor ant species 
in�Akure 

 Seven species of ants were identifi ed in the environment, 

observed, and identifi ed at the generic level. These include 

 Monomorium  spp.,  Tapinoma  spp.,  Camponotus  spp.,  S. 
invicta ,  S. molesta ,  Dorylus  spp., and  Paraponera  spp. 

 The abundance of indoor insects is higher in the anthropized 

areas (HDZ) at 59.47% compared to medium (MDZ) and pre-

served areas (LDZ) with 21.62% and 18.19%, respectively. 

Insects in the two areas were mainly outdoors (Fig.  2 ).         

 Among the seven ant species:  Monomorium  spp.,  Tap-
inoma  spp.,  Camponotus  spp.,  S. invicta , and  S. molesta  
were abundant indoors in highly anthropized areas, while 

in low anthropized and preserved areas, these ant species 

were not abundant indoors. There is a signifi cant diff erence 

in ant abundance in the three geographically anthropized 

areas (sig = 0.016, p < 0.05). 

 Three ant species,  Monomorium  spp.,  Camponotus  
spp., and  Tapinoma  spp., were frequently found indoors 

in anthropized areas, with a relative abundance of 17.58%, 

14.65% and 31.56%, respectively, for the insects collected 

in these areas. Only  Dorylus  spp. was found to be abun-

dant indoors in preserved areas. The rank abundance graph 

(Fig.  3 ) demonstrates that  Monomorium  spp. and  Tapinoma  
spp. occupied more indoor space compared to other spe-

cies. Site similarity index shows that LDZ versus MDZ 

have no similarity index [Jaccard index  (SJ LDZ/MDZ ) = 0]; 

LDZ versus HDZ have no similarity index [Jaccard index 

 (SJ LDZ/HDZ ) = 0], while MDZ and HDZ have little similarity 

index [Jaccard index  (SJ MDZ/HDZ ) = 0.125].         
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    Establishment and�dispersal of�ants in�houses 
in�the�areas 

 Akure metropolis exhibits a concentric stratifi cation pattern 

of residential zones typical of most modern settlements in 

Southwest Nigeria. The largest concentric circle around the 

boundaries is regarded as a low-density zone (LDZ), which 

is not highly anthropized. Houses in this zone are scattered 

with a standard quality of life, and few human populations 

present. 

 Results showed that 24 (53.33%) of the houses (n = 45) 

sampled had  T. melanocephalum  colonies established, and 

12 (26.67%) and 6(13.33%) houses sampled had  M. fl oricola  
colonies and  C. maculatus  established respectively. The ant 

dispersal in diff erent foraging positions/sites in the houses 

showed 35 (46.67%) (n = 75) for  T. melanocephalum , with 

a greater number of dispersal in compartments with food 

particles.  C. maculatus  and  M. fl oricola  showed 32 (42.66%) 

and 14 (18.67%) (n = 75) dispersal respectively, spread in 

both compartments with and without food particles (Figs.  4 , 

 5 ).                 

  Fig. 2       Species abundance 

of ants based on the level of 

anthropization  

  Fig. 3       Species rank abundance 

in space occupied by in-door ant 

species due to anthropization  
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 The middle concentric zone is the medium-density 

zone (MDZ), minimally anthropized (Fig.  1 ), located away 

from the outskirts with reduced vegetation cover. Natural 

vegetation habitats in the area have been impacted, and 

many human populations and houses are found. Results 

showed that 33 (73.33%) of the houses (n = 45) had  T. 
melanocephalum  colonies established, and 21 (46.67%) 

and 7 (15.51%) (n = 45) had  M. fl oricola  and  C. maculatus  
colonies established respectively. Regarding ant dispersal 

in different foraging positions/sites in the houses, the 

results showed 43 (57.33%) (n = 75) for  T. melanocephalum  
dispersal, with a greater number in compartments with food 

particles.  Camponotus maculatus  and  M. fl oricola  showed 

18 (24.00%) and 15 (20.00%) (n = 75) dispersal respectively 

in diff erent foraging positions/sites in the houses, spread in 

both compartments with or without food particles (Figs.  4 , 

 5 ). 

 The central core is a high-density zone (HDZ), highly 

anthropized with the natural vegetation removed. Many 

dilapidated and modern houses, schools, markets, and 

stores are more prominent, with trading activities and 

craftsmanship being major human occupations. 

 Results showed that 45 (100%) of the houses (n = 45) 

sampled had  T. melanocephalum  colonies established, and 

18 (40.00%) and 9 (20.00%) (n = 45) had  M. fl oricola  and  C. 
maculatus  colonies established respectively. Regarding ant 

dispersal in diff erent foraging positions/sites in the houses, 

results showed  T. melanocephalum  recorded 61 (83.33%) 

(n = 75) dispersal, with a greater number found in compart-

ments with food particles.  Camponotus maculatus  and  M. 
fl oricola  showed 51 (68.00%) and 14 (18.67%) (n = 75) dis-

persal respectively in diff erent foraging positions/sites in 

the houses in compartments with or without food particles 

(Figs.  4 ,  5 ). 

  Tapinoma melanocephalum  invasion/colony establish-

ment increases as anthropization increases. LDZ is sig-

nifi cantly diff erent from that of HDZ (t =  − 7.211, df = 2, 

sig = 0.019, p < 0.05), and MDZ is signifi cantly diff erent 

from that of HDZ (t =  − 6.000, df = 2, sig = 0.027, p < 0.05). 

The ant colony establishment from LDZ is not signifi cantly 

different from MDZ. Similarly, there is no significant 

increase in dispersal in diff erent foraging positions and sites 

in the houses between LDZ and MDZ (t =  − 1.733, df = 2, 

sig = 0.225, p > 0.05). LDZ is signifi cantly diff erent from 

that of HDZ (t =  − 7.000, df = 2, sig = 0.020, p < 0.05), and 

MDZ is signifi cantly diff erent from that of HDZ (t =  − 4.000, 

df = 2, sig = 0.027, p < 0.05) (Figs.  4 ,  5 ).  Monomorium fl ori-
cola  colony establishment is less aff ected by anthropization 

compared to  T. melanocephalum  and  C. maculatus.  

  Fig. 4       In-door colony invasion/establishment level (%) of the ants  

  Fig. 5       Indoor dispersal levels 

(%) of the ants for foraging  
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    Food-borne pathogens carrying capacities 
of�selected indoor ants 

 In  T. melanocephalum , high bacteria CFU and very few 

fungi CFU were detected.  Bacillus cereus  had a bacterial 

count range between 44.00 ± 25.70 and 58.67 ± 19.74 CFU/

ml, while  Staphylococcus aureus  had colony-forming units 

in the range of 28.67 ± 14.10 to 42.33 ± 29.80 CFU/ml. 

The insect recorded a low carrying capacity of  E. coli  
that ranged from 16.00 ± 8.19 to 28.67 ± 11.89 CFU/ml, 

lower than what was recorded in  M. fl oricola  and greater 

than what was recorded in  C. maculatus . Colony-forming 

units of fungi in  T. melanocephalum  were very low for 

 Saccharomyces cerevisiae , CFU ranged from 1.33 ± 0.33 

to 1.67 ± 0.67 CFU/ml, and  Penicillium notatum  in the 

range of 0.33 ± 0.33 to 1.00 ± 0.58 CFU/ml (Table  1 ).  

 In  M. fl oricola , fi ndings showed high bacteria CFU 

and also low fungi CFU were detected, the values 

are signifi cantly higher than what was obtained for  T. 
melanocephalum . CFU for  Bacillus cereus  bacteria ranged 

between 29.67 ± 8.45 and 69.00 ± 23.46 CFU/ml, while 

CFU recorded for  S. aureus  ranged from 47.33 ± 13.48 

to 75.33 ± 38.62  CFU/ml. The insect recorded a high 

carrying capacity of  E. coli  that ranged from 26.67 ± 13.86 

to 103.33 ± 35.15 CFU/ml compared to what was recorded 

for  T. melanocephalum  and  C. maculatus . Colony-forming 

units of fungi in  M. fl oricola  were low; for  S. cerevisiae , 
CFU ranged from 1.33 ± 0.88 to 4.33 ± 1.45 CFU/ml, and 

 P. notatum  was comparably low in the range of 1.00 ± 0.58 

to 3.00 ± 1.15 CFU/ml (Table  1 ). 

  Camponotus maculatus  carried more fungal food-borne 

pathogens than  T. melanocephalum  and  M. fl oricola ; the 

carrying capacity for fungal spores was significantly 

higher (p < 0.05). For bacterial food-borne pathogens, 

 C. maculatus  has a low carrying capacity for the spores; 

the capacity was signifi cantly low. For  B. cereus , it car-

ries 18.00 ± 0.58 to 25.00 ± 0.15  CFU, for  S. aureus  
8.00 ± 11.28 to 22.00 ± 2.42 CFU/ml, and for  E. coli , it 
carries 4.00 ± 0.2 to 15.00 ± 1.23 CFU/ml. High carrying 

capacity was recorded for fungal spores;  S. cerevisiae , 
CFU ranged from 10.00 ± 7.19 to 18.07 ± 11.2  CFU/

ml, and  P. notatum  was comparably low in the range of 

11.00 ± 2.08 to 13.90 ± 1.97 CFU/ml (Table  1 ). 

     Discussion 

 In recent times, numerous studies have demonstrated that 

urbanization induces changes in the composition and struc-

ture of native insect species (Lahr et al.  2018 ) and promotes 

invasion, establishment, spread, and dominance of some spe-

cies (Holway et al.  2002 ; Rajesh et al.  2020 ). The conver-

sion of natural habitats to urban habitats result in structural 

simplifi cation of the vegetation of the aff ected constructed 

areas (Buczkowski and Richmond  2012 ). The plants that 

provide nesting sites and food resources for many of the 

insect species in the area when removed, lead to reduction 

in species abundance, diversity and richness. In this study, 

the establishment and dispersal of ants indoor in Southwest 

Nigeria corroborate this assertion and McKinney and Lock-

wood ( 1999 ) postulation on biotic homogenization, McKin-

ney and Lockwood ( 1999 ) postulated that rapid and drastic 

change in ecosystem of a place could result in reduction 

and expansion of animal species. The reduced or locally 

extinct species are termed by the authors as ecological spe-

cialists, they are species that cannot tolerate the anthropo-

genic impact on the environment while the expanded species 

are termed ecological generalists, they are species that can 

adapt, tolerate or benefi t from the human activity. McKinney 

and Lockwood ( 1999 ) categorized these two sets of spe-

cies as losers and winners respectively. In this current study, 

the ‘losers’ were likened to the ant species that invaded, 

established and dispersed indoor in search of advantageous 

factors of survival while the ‘winners’ were likened to ants 

species that remain abundant outdoor because they were able 

to tolerate anthropization disturbance. 

 Arthropod species are likely to invade new areas 

by focusing on conditions needed for establishment. 

  Table 1       Microbial pathogen carrying load on  M. fl oricola ,  T .  melanocephalum  and  C. maculatus  showing minimum to maximum range  

 Note: Means having the same superscript letters within each column are not signifi cantly diff erent using Tukey's HSD (Honestly Signifi cant 

Diff erence test) at p < 0.05 

  Isolated food-borne pathogens    CFU (×  10 2 ) (mean ± standard error)  

  Control     M. fl oricola      T. melanocephalum      C. maculatus   

   Bacillus cereus     0.00 ± 0.00 a     29.67 ± 8.45 to 69.0 ± 23.46 a     44.00 ± 25.70 58.67 ± 19.74 b     18.00 ± 0.58 to 25.00 ± 0.15 c   

   Staphylococcus aureus     0.00 ± 0.00 a     47.33 ± 13.48 to75.33 ± 38.62 a     28.67 ± 14.10 42.33 ± 29.80 b     8.00 ± 11.28 to 22.00 ± 2.42 c   

   Escherichia coli     0.00 ± 0.00 a     26.67 ± 13.86 to 103.3 ± 35.15 a     16.00 ± 8.19 to 28.67 ± 11.89 b     4.00 ± 0.20 to 15.00 ± 1.23 c   

   Saccharomyces cerevisiae     0.00 ± 0.00 a     1.33 ± 0.88 to 4.33 ± 1.45 a     1.33 ± 0.33 to 1.67 ± 0.67 b     10.00 ± 7.19 to 18.07 ± 11.2 c   

   Penicillium notatum     0.00 ± 0.00 a     1.00 ± 0.58 to 3.00 ± 1.15 a     0.33 ± 0.33 to 1.00 ± 0.58 ab     11.00 ± 2.08 to 13.90 ± 1.97 c   
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