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Abstract 

Rural communities living in the vicinity of protected areas in Serengeti ecosystem rear helmeted guineafowl (Numida meleagris). Farming 
practices in each household plays a vital role in providing sources of protein and financial support. Many of these birds are from the wild 
guineafowl captured and eggs collected in villages near protected areas. Very little attention has been paid to assess communities engaged with 
guineafowl husbandry in both villages of agropastoral and pastoral. This research work bridges the gap by providing information on the flock size, 
wild guineafowl captured, techniques used, economic benefits and means of generating income in households. The study surveyed six villages 
using questionnaires to purposely collect primary data to a headman in each household involved with backyard rearing of guineafowl. Statistical 
analysis used Descriptive and Chi-square test (χ2), in SPSS version 16.0. Flock structure of farmed guineafowl were significantly different (p < 
0.002). The percentage in flock proportion of class were adult males 19%, females 30%, sub-adults 10%, juvenile 15%, young 26%. Farmers 
used frequently noose tied on sticks 36.4% as preferred capture technique. The live captured individuals and eggs collected from nests have 
influenced the informal market performance and commonly sold in villages (bird) priced at 22,000 Tshs, and an (egg) cost 500 Tshs. Guineafowl 
farming practices and overall illegal capture have affected conservation of the species. The findings emphasize particularly on the conservation 
education and restricts captures of live birds, and eggs collection from wild guineafowl in protected areas and surrounding ecosystem. 
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Background Information 

The helmeted guineafowl (Numida meleagris) is widely 
distributed and adapted well in variety of habitats in sub-Saharan 
Africa [1]. The species was classified in the Order Galliformes, 
family Phasianidae, Subfamily Numidae, and follows under genera 
Numida [2]. The study on molecular evidence of interbreeding 
Walker et al. [3] describes the intraspecific hybridisation between 
individuals, and indicated captive birds appeared morphologically 
intermediate between wild species and domesticated population.

The communities living in the vicinity of protected ecosystem 
practice subsistence agriculture, livestock keeping and poultry 
production include domestic chicken and guineafowl [4]. Most 
common management system for rearing guineafowl have been 
reported by farmers in various locations in Africa include semi- 

 
intensive, intensive systems, and also extensive system [5-7]. 
This farming practices plays a significant role in the economic 
advantages to farmers such as employment opportunities and 
source of household protein supply for a long period of time 
[8-13]. Other studies Nasir and Oluwaseun [14] indicate that 
guineafowl farming practices has been confirmed to contribute 
the efforts in poverty reduction and community achievement to 
address the Sustainable Development Goals 1 and 2. In addition, 
Rahman et al. [15] highlighted that guineafowl is valued for 
ecological importance as they contribute to improve soil fertility 
and maintaining the cycling of nutrients through deposition of 
manure in the ecosystems. For example, Ratcliffe & Crowe [16] 
noted that the species is considered as valuable but still under 
pressure due to growth in the human population and extensively 
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habitat fragmentation. One important cause of landcover change 
in unprotected ecosystems has been agriculture that is probably 
linked to biodiversity loss, including precipitous declines in bird 
population [17,18]. With scant information available on the 
types of farming system and its effects, this study intended to 
develop urgent conservation measures for supporting sustainable 
management of the wild guineafowl.

According to Boldescu [19] community capture different animal 
taxa without proper authorization, that also affect conservation of 
fauna biodiversity in natural environment. Similarly, the results of 
Ratcliffe & Crowe [20] indicate that seasonal hunting conducted 
in the Midlands of Kwazulu-Natal South Africa also affected the 
wild guineafowl population. While, the main findings of the study 
by Crowe [21] agricultural expansion contribute declines of home 
range size, interconnected habitats and distribution of breeding 
birds in edges of protected areas boundary.

But most striking differences in the landscape of Serengeti 
are various anthropogenic effects on habitat and connectivity for 
wildlife movement and other biodiversity [22]. This emphasizes 
fundamental reason of assessing species decline, conservation of 
biodiversity and habitats as well as maintaining the ecosystems’ 
function [23,24].

The need to investigate on environmental consequences, 
ecological requirements and long-term survival of guineafowl 
within protected and unprotected ecosystems is still very crucial 
[16,25]. 

The results of Abdul-Rahman et al. [13] indicate that values 
of guineafowl and its products in rural areas have raised the 
rate of purchase and frequent of use by communities. However, 
these benefits might have encouraged the illegal capture of wild 
guineafowl by communities living close in the western and eastern 
boundaries of the Serengeti ecosystem.

Helmeted guineafowl serve as basis for household values, 
therefore are raised in backyard systems under smallholder 
farmers. Owing to rapidly growing in poultry production, we 
tested the hypothesis that farming practices might have led to 
impact wild guineafowl population distribution and eggs on their 
nests adjacent Serengeti ecosystem. Questionnaire’s survey was 
purposely conducted to obtain information from respondents with 
respect to benefits, levels of income generated, birds captured, 
flock characteristics and farmed population in households.

This provides an overview to support for any scientific 
based intervention for sustainable management strategies of the 
species in the region, include proposed study on reviewing the 
conservation legislation for the order of Galliformes population. 
Our study contributes to answer main question; Is farming 
practices in households in the rural areas of Serengeti driven by 
captures of wild guineafowl and eggs collection on nests? This 
paper help to reveal the scale of the problems and practical ways 

of ensuring sustainability of the species. Also, extensive research 
is needed for further analysis of guineafowl ecological significance 
in the buffers and open areas. These areas are potentially viable 
landscape for the sustainable conservation of Serengeti ecosystem.

Material and Methods

Study area

Geographically, Serengeti ecosystems lies between longitudes 
1˚30’S - 3˚20’S and latitudes 34˚00’E - 5˚15’E [26]. The research 
was carried out in the northwest and east of the region where 
guineafowl farming occurs. The study areas include the selected 
parts of Serengeti National Park (SNP), Ikorongo - Grumeti Game 
Reserves (IGGR), Ikona Wildlife Management Area (IWMA), part 
of Loliondo Game Controlled Area (Loliondo GCA). and in villages 
found in the vicinity of these protected areas (Figure 1). Areas 
surrounding the ecosystem have common characteristics and are 
experiencing a high population growth who rely on agriculture 
and keeping of domestic animals as their important economic 
activity for the households [27,28]. Vegetation in the region 
Herlocker [29] is Savanna woodland, mainly covers a thorn woody 
plant community of Vachellia and Commiphora species. Grassland 
is largely dominate the vegetation in northern section with broad-
leaved trees such as Combretum molle and Terminalia woodland. 
The climate is characterized by two rainfall pattern distribution 
across the study area, which starts mid-November until late May. 
Rainfall is approximately between 600-1,200 millimeters per 
year, while the mean monthly temperatures range from 270C and 
190C respectively [30]. 	

Study design and sampling procedures 

A formal survey was conducted to investigate guineafowl 
farming practices in a sample of six villages selected including 
three agropastoral villages and three pastoral community 
bordering the protected areas. This was approved by village 
leaders who introduced the aims of the project to inhabitants of 
surveyed villages. Village registers provided by village leaders 
contained information on households that farmed guineafowl. 
A survey research design used purposive sampling include the 
collection of primary data required directly from households in 
each village [31-33]. A targeted study population is made up of 
agropastoral and pastoral communities with experience in rearing 
guineafowl. The semi-structured questionnaire was administered 
in surveyed villages, in each household and interviewed all 
keepers (31) selected. The status of farmed guineafowl population 
was assessed in three villages each from agropastoral and 
pastoral communities. Total number of survey households owned 
guineafowl (n = 27) were sampled in each village of Balili (n = 6), 
Mariwanda (n = 8), and Isenye (n = 13) for respondents to provide 
reliable answers based on their knowledge of farming practices. 
The villages (n = 3) of pastoral (Maasai) community, and total 
number of households (n = 4) were sampled at Soitsambu (n = 3), 
Oloipiri (n = 1) and Ololosokwan (n = 0) (Figure 1).
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Figure 1: A Map of Study area showing surveyed villages of guineafowl farmers (Balili, Mariwanda, Isenye in agropastoral 
community; and (Ololosokwan, Soitsambu, Oloipiri) in pastoral community with major protected areas of Serengeti National park 
(SNP); Grumeti Game Reserve (GGR); Ikorongo Game Reserve (IGR); Part of Loliondo Game Controlled Area (LGCA); Pololeti 
Game Reserve (PGR); Ikona Wildlife Management Area (IWMA); Makao Wildlife Management Area (MK.WMA).

Information collected included the flock sizes, structure, 
sampled villages, guineafowl management practices, number of 
guineafowls reared, and marketing of guineafowls [7]. Hence, it 
became necessary during survey to collect detailed information 
on farming practices to verify if this human activity attracts 
further egg collection and live birds capture. Moreover, collection 
of eggs could be among of the key factor might influenced 
negatively reproduction success in the wild guineafowl population 
in areas of partial or no protection. Our analysis considered an 
approximation of the whole population on the performance of 
guineafowl farming includes the total number of 31 respondents 
to questionnaires interviewed in 6 villages. 

Data analysis	

The primary data was entered into Microsoft excel 
spreadsheet, values allocated to the appropriate codes and 
imported for analysis using statistical programme SPSS (version 
16.0) Krstev [34]. Descriptive statistics was generated for 
describing the following: total farmed guineafowl population 
owned by interviewed farmers in the agropastoral and pastoral 

communities near protected areas boundary, flock sizes, 
structures, economic benefits to farmers such as income generated 
from selling of birds and eggs, birds captured and techniques 
employed, as well as potential market areas. Data were presented 
in frequency tables and percentages for simple comparisons of 
responses of individual households. Results were evaluated using 
Chi-square test (χ2), to establish statistical significance set at 
p ≤ 0.05. Number of farmers in village was computed to obtain 
results comparable between communities engaged in farming 
guineafowl. The total population of guineafowl in our study area 
estimated by summing the number of individuals in all villages 
studied.

Results 

Total farmed helmeted guineafowl 

The study revealed that the population of guineafowl farmed 
in the study area was 396, of which 243 individuals were counted 
in agropastoral villages and remained 48 (birds) recorded in 
pastoral villages (Table 1).
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Table 1: Farmed estimates of guineafowl all households in villages (n = 6).

Land Use Villages Flock Size (n) Total Farmed (n)

Agro-pastoral

Isenye 180  
Mariwanda 96  

Balili 72 348

Pastoral

Soitsambu 36  
Oloipiri 12  

Ololosokwan 0 48
Total     396

Flock sizes and structure of farmed guineafowl.

The flock sizes and structure were computed for total number 
of farmed guineafowl and composition of different age, sex 
categories and expressed as percentage in flock proportion (%) 
of class of farmed birds presented in (Table 2). Flocks varied with 

the highest proportion mainly composed of adult females 30 % (n 
= 118) while the proportion of Juvenile and sub-adult constituted 
only 15% (n = 58) and 10% (n = 41) respectively. Analysis of 
Chi-square test (ꭓ² = 37, df = 16, p < 0.002) found that the flock 
proportion of class of guineafowl being farmed in households 
significantly differed among communities in the study areas. 

Table 2: Flock inventory and percentage in proportion of each class of farmed guineafowl.

Flock Structure Total Farmed (n) Flock Proportion (%)
Adult (m) 77 19

Adult (f) 118 30
Sub-adult 41 10
Juvenile 58 15
Young 104 26
Total 348 100

Economic benefits to farmers

During the course of the study, main reason given for the 
perceived economic benefits to farmers include: they kept as 
a source of food, household income, and for ornamental and 
sacrifice. Selling of farmed guineafowl and eggs was an important 
source for the household income. The largest proportion of 
the community in villages of agropastoral to the west of the 
Serengeti National Park (SNP) engaged more in selling the farmed 
guineafowl than pastoral to the east of the Serengeti National Park 
(SNP) (Table 3). 

The total income generated by the sale of guineafowl was 
the highest in Isenye approximately (Tsh. 1,624,000.00) in the 
agropastoral area, and highest in Soitsambu (Tsh.158,000.00) in 
pastoral areas (Figure 2).

Illegal guineafowl capture and eggs collection 

Illegal capture of wild guineafowl to provide food and income 
in the villages of agropastoral and pastoral was conducted mostly 
in Game reserve, buffer areas and grazing areas. The collection 

of eggs from wild guineafowl nests was reported to be higher 
in buffer areas, than in Game reserves and substantially lower 
elsewhere (Table 4). The farmers collected eggs from nest in the 
wild and reported to increase flock sizes in households through 
natural incubation methods and rearing of keets [6]. 

The age groups of wild stock guineafowls captured 

Wild guineafowl due to its behavior or range were randomly 
captured on diverse habitat using various techniques in the study 
areas. Substantially more adult birds (43.1%) were captured than 
other age categories (Figure 3). 

Wild guineafowl capture techniques 

The results for wild guineafowl capture techniques (Table 
5) in various location in the study area have revealed that series 
of noose tied on sticks (36.4%), and bamboo basket tied on 
sticks (21.2%) were the common frequently used by majority of 
respondents as non-invasive and efficient bird capture techniques. 
The least reported capture technique was hooked maize grain 
(3.0%).
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Figure 2: The highest income generated by majority of farmers selling guineafowls in villages of Isenye and Soitsambu.

Figure 3: Different age groups of individuals guineafowl captured in the study areas.

Table 3: Response of agropastoral and pastoral communities engaged in the selling of farmed guineafowl.

Community Types Frequency of Selling Guineafowl %
Agropastoral area 27 87.5

Pastoral area 4 12.5
Total 31 100
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Table 4: Farmers (n=31) reported wild guineafowl capture and eggs collection (%) in the different land use

Land Uses Wild Stock Capture (%) Eggs Collection (%)
Protected Areas    

Game reserve 20 24.6
Game controlled area 6.2 6.2

National Park 6.2 7.7
Outside Protected Area    

Buffer areas 15.4 29.2
Grazing lands 13.8 7.7

Farms at post harvesting 4.6 1.5
Farms at pre-harvesting 3.1 1.5

Farms during cultivation and planting 4.6 4.6
Table 5: Responses on capture techniques used by communities.

Wild Guineafowl Capture Techniques Frequency of using Capture Techniques %
Bamboo basket tied on sticks 7 21.2

Domestic dogs 3 9.1
Fixed poles and Wire net 2 6.1

Hooked maize grain 1 3
Maize grain soaked in Tobacco liquid 3 9.1

Mist net supported with beaters 2 6.1
Rubber string tied on sticks 3 9.1

Series of noose tied on sticks 12 36.4
Total 33 100

Table 6: Techniques frequently used by respondents in the different capture sites.

Capture Sites Frequency %
Inside Wildlife Areas    

Game controlled Areas 4 12.1
Game reserve 7 21.2

Near Wildlife Areas    

Buffer area 25 75.8
In the Livestock Areas    

Grazing lands 18 54.5
In the Agricultural Areas    

Farms 21 63.6

These techniques in capture sites were frequently used 
by respondents near wildlife areas (buffer area) 25%, in the 
agricultural (farms) 21%, and livestock areas (grazing lands) 
18%). The least reported techniques were also used inside 
wildlife areas (Game controlled area 4%), and (Game reserve 7%) 
(Table 6). 

Discussion

The main discussion of this paper is focused on farmed 
guineafowl, economic benefits and wild population illegal offtake 
in the vicinity of protected areas in Serengeti ecosystem. The 
studied guineafowl population in all surveyed villages to the west 
of the Serengeti National Park (SNP) is reared under smallholder, 
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more extensive and provide more income than these practices 
provide to farmers in areas to the east of the Serengeti National 
Park (SNP). This observation confirmed that the dominance of 
agropastoral in the farming practices has more profitability of 
guineafowl production. This is not much different from findings 
by Baruwa & Sofoluwe [35] who reported that guineafowl 
production on relatively small scale is a profitable business and 
play a significant role in the social and cultural lives of farmers in 
Osun State, Nigeria. Our present study is supporting the evidence 
from tested hypothesis that the flock proportion of class of 
guineafowl being farmed in households differed and found higher 
in agropastoral communities. This variation may be attributed to 
factors of pastoral community (Maasai) not interested in farming 
practices as for them it could be primarily a secondary activity 
across villages in the eastern Serengeti.

These farming practices which utilize wild guineafowl 
revealed that communities acquired foundation stock mainly 
from captured individuals in the study areas and kept in the rural 
households. Furthermore, the results showed that eggs were 
collected from population in farms, grazing lands in the vicinity of 
wild conservation areas in the Serengeti region. This conforms to 
Gono [6] who observed that farmers collected eggs from the wild 
and hatch them using natural incubation methods to increase flock 
sizes. This study also revealed that the flock inventory of farmed 
guineafowl contained more adult female and young guineafowl 
than sub-adult and juvenile individuals. Hence the size and age 
structure of these farmed birds in agropastoral and pastoral 
farms differed (Table 2). The statistical significance of flock sizes 
of farmed guineafowl was probably due to higher proportion of 
adult females and young among households in all villages. Small 
flock size need not indicate that wild birds are infrequently caught, 
small flock size can also indicate high mortality in captive flock as 
reported in a recent study by Ebegbulem [36]. 

The information gathered by our study revealed that farmers 
mostly captured wild guineafowl to provide a source of food (both 
meat and eggs) and to generate income through the sale of birds, 
and that this practice provided economic benefits to farmers 
in the surveyed villages (Figure 2). Overall, these findings from 
our study are similar to those previously reported for farmers in 
Nasarawa State, Nigeria [37]. Pastoral community in the villages 
of Soitsambu and Oloipiri to the east of the Serengeti National 
Park (SNP) generates a small income from farmed guineafowl. 
According to the report of Nyariki et al. [38], traditionally the 
Maasai are pastoralists and they generate the majority of their 
household income from livestock. This study confirmed that 
income generated from sales of guineafowl was higher in the 
villages of Isenye, Balili and Mariwanda to the west of the Serengeti 
National Park (SNP) than in pastoral community in the surveyed 
villages of Soitsambu, Oloipiri and Ololosokwan to the east of the 
Serengeti National Park (SNP) where, lower number of birds sold 
was dominated by poor market.

From our results, agropastoral are key players in the value 
chain and the existing market performance of guineafowl in 
villages of western Serengeti ecosystem due to breeding stock 
and eggs sold to other farmers. This observation is in line with 
the report of Sinclair et al. [17] and Knight et al. [39] there is 
growing evidence that anthropogenic activities are linked to more 
effects on biodiversity within ecosystem. The findings of the study 
support the hypothesis that farming practices in agropastoral 
and pastoral communities is frequently operated at small scale, 
and farmers use opportunity to capture and collect eggs of wild 
guineafowl population near cultivated areas. This study also has 
shown that variety of techniques have been used by farmers for 
guineafowl captures in the area.

Our results suggest that wild guineafowl captured regularly 
in Game reserves adjacent to the Serengeti National Park (SNP) 
(Table 4). In the similar observation by Saina [5] large percent of 
breeding stock lay eggs in less disturbed habitats dominated by 
dense bush vegetation cover to avoid disturbances from predation. 
In addition, our results indicate that series of nooses and bamboo 
baskets tied on sticks were used to capture birds (Table 5). It has 
been observed the techniques used for capture wild guineafowl by 
farmers were reported higher near wildlife areas (buffer areas), 
agricultural (farms), and livestock areas (grazing lands) (Table 6). 
This plays an important role in the guineafowl’s farming strategy 
as reported in previous study by previous Njiforti [40] who 
revealed that nest loss was attributed to egg collection possibly 
by human.

 By contrast, wild guineafowl eggs were more often collected 
in buffer areas than grazing lands and protected areas. The 
implication of this is that illegal off-take (i.e., collection of eggs and 
capture of bird) might have caused a population decline which is in 
line with findings reported by Ratcliffe & Crowe [20] and Jenkins 
et al. [41]. On the basis of these findings our study provides some 
insights that combined effects of human activities remain as 
critical threat to guineafowl populations adjacent protected areas 
of the Serengeti ecosystem. Other studies conducted elsewhere 
have provided understandings that illegal off-take rate has 
resulted to more ecological consequences and pressure on the 
population in wild environments [42].

Conclusion

This study highlights the guineafowl farming practices, and 
its interaction on wild population in agricultural and grazing 
landscape. Therefore, it is a concern that long-term anthropogenic 
pressures driven by human influences have negatively impacted 
the biodiversity in the agroecosystem. The communities observed 
that farming practices is profitable business and can significantly 
offer economic benefits for the households. Findings indicated 
farmed population of guineafowl differed between sites. There is 
considerable off-take of both eggs and birds from wild guineafowl 
in agropastoral and pastoral areas, and limited research on its 
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effects remain underexplored. Furthermore, effective measures 
are needed to limit these effects both in the protected areas and 
areas surrounding the Serengeti ecosystem.

It was noted that buying and selling guineafowls and eggs 
collected from the wild were mainly sold at local markets and 
generated good profits. Whereas the captured wild stock in villages 
had similar importance on the integration of guineafowl farming 
practices into socio-economic livelihoods. However, this could 
have had a substantial effect on several nesting individuals, and 
expose them to higher risk of predation. In conclusion, growth of 
guineafowl production industry around Serengeti region revealed 
more potential for the community livelihood and its contribution 
to social values. Overall, respondents indicated that birds 
were mainly captured for economic benefits and social values. 
Consistent with the results of present study, these research gaps 
on illegal off-take, review of regulations and licenses of farming, 
and formal market structures for bird products are potential policy 
interventions that should rather be addressed. These contributes 
a starting point for further investigation in reducing impact on 
wild population and demonstrate considerably biodiversity 
conservation effort to increase the survival of eggs and nestlings 
in the areas adjacent Serengeti ecosystem.
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