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Despite awareness of the critical roles of rangelands in sustaining livelihoods of pastoralists and 

ecological safeguarding, rangelands have felt the pressure of habitat fragmentation, land use change, 

industrialization, enclosure, privatization, militarization, and ecosystem devastation. Gradually, 

rangelands are being converted into other land uses or enclosed for exclusive uses under various 

national laws or policies. Resilience of pastoralist communities to the changing environments – 

ecological, economic and political – has great potential to protecting and conserving the rangeland 

landscapes or waterscapes. Such resilience is more talked in context of climate change and its impact 

on the herder communities surviving in marginal environments. In the view of widespread regional 

and national policy failures and modernity-catalyzed societal rejection of transhumance and nomadic 

pastoralism, International Year of Rangelands and Pastoralists 2026 declared by the United Nations 

General Assembly is a grand opportunity for all to revitalize the least-external-input driven systems 

of livestock raising and mobility across the continents. This international blind peer-review journal, 

‘Pastures & Pastoralism’, will contribute to the science, policy and practice across the world by 

providing a novel platform to seasoned, budding and young scientists, experts and practitioners, 

including the pastoral community members. 
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Dear Readers, 
 
Pasturelands are the most ancient sources of subsistence economy in human history. Pastoral 
communities, especially nomadic pastoralists, are considered some of the most sustainable societies in 
the world. Normally, pasturelands are chiefly owned or controlled by governments and under 
communal tenures of agro-pastoral communities with custodianship of local governance institutions. In 
large number of developed countries a substantial area of pasturelands has been privatized and 
managed by ranchers. Despite awareness of the critical roles of pasturelands in sustaining livelihoods 
of pastoralists and ecological safeguarding, pasturelands have felt the pressure of habitat 
fragmentation, land use change, industrialization, enclosure, privatization, militarization, and 
ecosystem devastation. The recent phenomenon of land grabbing has also affected the remaining 
pasturelands and dependent pastoralism. Gradually, pasturelands are being converted into other land 
uses or enclosed for exclusive uses under various national laws or policies. Worldwide, there is a 
common trend of governing bodies increasingly declaring pasturelands unproductive, waste or under-
productive lands and term the pastoralist lifestyles outdated and obsolete. Thereafter, with the help of 
weak rangeland or pastures related laws/policies and by using powerful land acquisition or conversion 
laws/policies, countries either have given up massive rangeland territories to other forms of land uses 
or enclosed tenures or have restricted/ circumvented the grazing activities of pastoralist herders. Thus, 
by changing land use criteria, the results have been the exclusion of indigenous herder communities, 
fragmentation of habitats, militarization of territories, and enclosure of pasturelands. This has affected 
the sustainability of both rangeland ecosystem services and viable pastoralism and transhumance. 
 
It is believed that subsistence pastoralism is a sustainable strategy of livelihood and ecosystem 
conservation in the pasturelands. Very few studies have been undertaken to demonstrate that the 
nomadic pastoralist way (on pasturelands) of livestock production with hardly any economic 
investment produces some of the most nutritive foods as well as other sustainable products. 
Unfortunately, such products have not been desirably priced in modern markets, and the nomadic 
grazing (which is helpful to biodiversity, not detrimental) is perceived by ecologists and policy makers 
as a threat to conservation. The deep ecologists and green missionaries had/have advocated against 
grazing in natural ecosystems, especially in protected areas. Hence, pastoralists as well as the 
rangeland ecosystems have suffered as a result. Fading fast all over the world, the (most sustainable) 
livelihoods and lifestyles of nomadic pastoralists can, therefore, only sustain/conserve the rangeland 
commons, which are most productive ecosystems on planet (even more productive than forests).  
 
Resilience of indigenous pastoralist communities to the changing environments – ecological, economic 
and political – has great potential to protecting and conserving the rangeland landscapes or 
waterscapes. Varied aspects of pastoralists’ resilience have been documented mostly in context of 
climate change. However, resilience of nomadic pastoralists particularly needs to be studied in respect 
to drying water sources, changing vegetation composition, reducing fodder resources, degrading 
rangeland ecosystem, changing political or policy environment, militarization of pasturelands, and 
alike. Of course, the scientific studies of pastoralists’ resilience and adaptation abilities would 
contribute to inclusive policy processes or reform meant for landscape conservation and management.  
 
International journal, Pastures & Pastoralism, is dedicated to the complex issues raised above and faced 
by the pastoralist communities across the world. We seek a cooperation of every one and all.  
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Abstract 
Concerns for the disappearance of local breeds go back to the 
beginning of scientific breeding and the early national policies of 
agriculture intensification in Europe at the time of the industrial 
revolution. That initial Eurocentric framing of domestic animal 
diversity as ‘local’ breeds, largely the result of natural selection and 
potentially a useful source of ‘raw’ genetic material, remains 
dominant. Today, however, the debate around domestic animal 
diversity has been globalized, and so includes livestock breeding 
populations and livestock systems that developed outside the 
European experience. This paper looks at domestic animal diversity 
from the vantage point of one of such cases: cattle breeding among 
the Wodaabe pastoralists in Niger. The research is based on a 
combination of qualitative methodologies standard in social 
anthropology and quantitative analysis of memorized herd 
genealogies over a 20-year period. Results show that a competent 
herder can control cattle mating in over 90 percent of cases. Complex 
learned behaviour in cattle, particularly related to feeding 
competence, is a major selection criterion. The Wodaabe specialize in 
using the short-lived and unpredictable grazing opportunities, which 
is characteristic of Sahelian rangelands. To successfully interface the 
unpredictable variability in potential inputs, they breed herds with 
exceptional levels of within-breed diversity, crucially including 
epigenetic traits. The common practice of conflating Domestic 
Animal Diversity (DAD) with Animal Genetic Resources (AnGR), 
therefore, falls short of adequately representing the relationship 
between ‘local breeds’ and livelihood in pastoral systems. 

Keywords 
Domestic animal diversity; Breeding; Wodaabe; Pastoralism; 
Animal genetic resources 

 

1. Introduction 
 
A concern for Domestic Animal Diversity (from now on referred 
to as DAD) formally entered the international arena in 1946, 
when the then newly created FAO was assigned the 3 aspects of 1 
task of cataloguing, maintaining, and utilizing livestock 
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biodiversity (Phillips, 1981)1. Today, the FAO publishes the State of the World’s 
Report on Animal Genetic Resources for Food and Agriculture, in collaboration with 
some 150 scientists around the world (Rischkowsky & Pilling, 2007; Scherf & Pilling, 
2015). According to the most recent of these reports, 17% of known livestock breeds 
are classified as ‘at risk of extinction’. The actual proportion could be higher, as for 
about half of the known breeds there is no sufficient information to assess the risk level. 
The risk of loss of domestic animal diversity is mainly seen as triggered by changes 
within the livestock sector, driven by economic, social, demographic and political 
factors. Domestic animal diversity is included in the Convention on Biological Diversity, 
which outlined its roots in ‘traditional knowledge, innovations and practices’, 
emphasizing the necessity of conserving domestic animal species ‘in the surroundings 
where they have developed their distinctive properties’ (UN, 1992: Art. 2). 
 
Concerns about the disappearance of local breeds go back to the early days of animal 
science, concomitantly with the industrial revolution and the launch of national 
policies of agricultural intensification. The first comprehensive description of 
livestock breeds in the British islands (Low, 1842) worried about the preservation of 
‘centuries old environmental fitness’. This was seen as a ‘raw material’, resulting from 
centuries of natural selection, difficult to reproduce, and yet a potentially useful base 
for the new practice of scientific breeding in the context of the new practices of 
agricultural intensification (Hall & Clutton-Brook, 1989). While wrapped in scientific 
universality, this was an entirely Eurocentric view at a very particular moment of 
history. 
 
That early framing has never stopped dominating the debate. Today, it is at the root 
of the common practice of using the concepts of ‘Domestic Animal Diversity’ (DAD) 
and ‘Animal Genetic Resources’ (AnGR) interchangeably. An argument often used for 
promoting the conservation of domestic animal genetic resources is that many 
livelihood systems depend on it. While sound in its intentions, this argument remains 
captive of the initial Eurocentric view of domestic animal diversity as breed-based, as 
genetic material and as a product of adaptation to a local natural environment 
understood as a constraint to production.  
 
Conservation strategies focusing on AnGR target a representative sample of 
genotype-environment adaptation, with priority given to breeds presenting 
particularly desirable and rare traits — for example, a resistance to certain diseases 
(FAO-CGRFA, 2004; Reist-Marti et al., 2003). But what about the livestock-based 
livelihood systems that developed outside the European experience? What if the 
livelihood system specializes in engaging positively with the variable natural 
environment rather than trying to shelter from it (FAO, 2021)? And what if the 
system is mobile, and, therefore, ‘local conditions’ are not stable but variable, and 
largely the outcome of management, as in pastoral systems? 
 
Thus, this paper looks at the domestic animal diversity from the vantage point of the 
study of cattle breeding among Peul Wodaabe pastoralists in Niger. As evident, the 
importance of domestic animal diversity for livelihoods can go well beyond the 
European experience and the current AnGR focus. 
 

2. Methodology 
 
This paper is based on i. research among the Wodaabe in Niger carried out in 2000-
2005 (19 months of fieldwork) and 2008 (3 months); ii. qualitative data on cattle 
breeding and feeding selectivity using semi-structured interviews among Turkana 
and Karamojong pastoralists in Kenya and Uganda, Arab pastoralists in Chad and 

                                                 
1 A series of seminal reference works followed, on cattle breeds in India and Pakistan (Joshi & Philips, 1953), 

Africa (Joshi et al., 1957), Europe (French et al., 1966), and on Mediterranean sheep breeds (Mason, 1967). 
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Sudan, and Somali, Boran, and Dassenetch pastoralists in Ethiopia between 1999 and 
2020; and iii. ten years of work (since 2013) on pastoralism and pastoral 
development in relation to the role of mobility in environments characterized by high 
levels of unpredictable variability. 
 
The study of the cattle breeding system among the Wodaabe used standard methods 
from social anthropology2 and a method for analyzing herd genealogies and herders’ 
breeding decisions. The latter was specifically developed for handling memorized 
cattle genealogies and, therefore, embedding multiple cross-checking mechanisms. 
Data collection included the year of birth, sale or death — and, where relevant, the 
year of borrowing or lending — for each animal in the herd (males and females) over 
a 20-year period (1985-2005). It also included the name of the mother and father of 
each animal; the name of the owner of the father; the reason for selling the animal; 
and, in case of animals, whether had been borrowed or lent, the nature of the herder’s 
relationship with the owner or receiver. Two herds, for a total of 101 cattle as of 
2005, were analyzed with this genealogical method. Building a ‘map’ of the herd in 
this way allowed for real-time crosschecking of new data against those already 
collected. Crosschecking was also done by asking the same questions a second time, 
about random animals, during interviews weeks apart from one another. A 
quantitative analysis of this data using a commercial database, later enabled the 
production of ‘snapshots’ showing all the animals in the herd, their age and gender 
and their kinship relations, and whether they were sold, lent, returned or died, in 
each of the 20 years covered by the study. Finally, herders’ breeding decisions and 
their explanations were analyzed in light of scientific literature from a range of 
disciplines including animal science, rangeland management, animal behaviour 
science, evolutionary biology and social anthropology. 
 
The bulk of findings in the next section are from Krätli (2008a)3. When the 
information presented was already in the public domain at the time of the study, 
references are provided. 
 

3. Results: Domestic Animal Diversity and Pastoralism 
 
3.1 What is pastoralism? 
 
On about 40 per cent of land on Earth, rainfall is highly unpredictable. For food 
producers who specialize in being in the right place at the right time, these 
unpredictable environments offer important opportunities. Mobile pastoralists are 
such producers (FAO, 2021; Kaufmann et al., 2018).  
 
Pastoral systems all over the world are highly diverse, but they all share the same 
adaptive approach: working closely with livestock interacting with rangelands, and 
making decisions based on learning from such interaction (Sharifian et al., 2022). 
From the Sahel to the Arctic, pastoral systems developed as an integral part of their 
natural environment, not by trying to separate from it. They manage livestock’s 
grazing itineraries so that the animals feed better than they would without the 
herder, and this is done at a variety of spatial and temporal scales depending on the 
level of specialization (Krätli & Schareika, 2010; Meuret & Provenza, 2014; Molnár et 
al., 2020).  
 
Pastoral systems specialize in making use of highly unpredictable environments, 
using livestock to take advantage of the important, but scattered and short-lived 
opportunities offered by the rangelands. When the functional processes in the 
pastoral system can be kept variable enough to match the pace of unpredictable 

                                                 
2 Participatory observation, focus group discussions, semi-structured interviews, and Participatory Rural 

Appraisal (PRA) techniques. 
3 Published as synthesis in Krätli (2008b). 
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change in the environment, the system’s outputs are relatively stable even in highly 
variable conditions (FAO, 2021).  
 
In the face of the uncertainty associated with making use of a highly unpredictable 
environment, the logic of pastoralism is to keep options open: flexibility of options 
compensates for lack of certainty (Krätli & Schareika, 2010). Promoting and 
maintaining high levels of domestic animal diversity in the herds is part of this logic. 
For example, with a few exceptions (especially in the Arctic region), pastoralists 
typically keep several species in their herds — for example cattle, camels, sheep, 
goats and donkeys — and even different lineages within the same cattle breed. This 
helps them match the diversity of opportunities in their environment. But the most 
important strategy in this regard is by fostering variability within the breeding 
population itself.  
 
Hall (2004) finds that some of the highest levels of within-breed diversity are found 
in pastoral systems. In his description, ‘within-breed variation provides the flexibility 
that the breeds need to have if they are to respond to changing conditions’. We will 
see that pastoralists foster within-breed diversity in their own way. A livestock 
breeding population developed to perform under pastoral management conditions is 
a different entity compared to a breed developed to maximize a single trait. Despite 
the long interest in local breeds by the international community, livestock breeding in 
the most specialized ‘local’ contexts — pastoral systems — has so far received 
surprisingly little attention.  
 
3.2 Wodaabe Pastoralism in Niger  
 
The Wodaabe in Niger one of the largest cattle-breed in Sub-Saharan Africa, the long-
horned na’i bodeeji (‘red cows’ in Fulfulde, Wodaabe’s vernacular language). These 
animals were formally characterized as ‘Red Bororo zebu’ in the early 20th century, 
during the French colonial administration (Krätli, 2009; Mornet & Koné, 1941). The 
cattle of the Wodaabe have been recorded to feed on more than 60 varieties of plants, 
including bushes, trees and grasses — often thorny and and/or toxic at certain stages 
of their life cycle (Bonfiglioli, 1981). The Wodaabe and their livestock operate in a 
natural environment where the temperature reaches 50°C, with precipitations 
between 0 and 400 mm in one rainy season stretching over a maximum of four 
months. By comparison, in 2021, livestock experts in the United Kingdom warned 
that “with ‘temperatures now regularly reaching 20°C and beyond… [our] cows are 
extremely susceptible to heat stress”4. 
 
The Wodaabe’s herd management strategy is equally remarkable. In order to keep 
their animals on the best possible pasture also during the nine-month-long dry 
season, they can camp as far as 30 kilometers away from the water point. Watering is 
done every other day during most of the dry season, and every second day in the last 
couple of months. This strategy also exploits the ability in cattle to keep them in a 
positive energy balance when a low-protein roughage diet is combined with a degree 
of water restriction (Granier, 1968; Rogerson, 1963). 
 
The Wodaabe literally live with their livestock. Their camp includes a space for the 
herd where a fire is lit every evening only for animals and they gather around it. The 
herd gathers around the fire. No fence is used. At night, the cattle leave the camp at 
their own and return after a few hours of grazing. When moving with their herders, 
these animals follow the herder rather than being herded from behind, and are able 
to respond to numerous commands. All this contributes to optimizing feeding 
efficiency and facilitating management in conditions where even the smallest 

                                                 
4 Dairy Global, https://www.dairyglobal.net/health-and-nutrition/health/a-greater-issue-in-uk-heat-stress-impact-

on-dmi/  

https://www.dairyglobal.net/health-and-nutrition/health/a-greater-issue-in-uk-heat-stress-impact-on-dmi/
https://www.dairyglobal.net/health-and-nutrition/health/a-greater-issue-in-uk-heat-stress-impact-on-dmi/


Pastures & Pastoralism, 01 (2023), 1-14                                           Doi: https://doi.org/10.33002/pp0101    

       

 

 

 

 

5 Saverio Krätli 

advantages can make an important difference (Breman & De Witt, 1983; Krätli & 
Schareika, 2010).  
 
3.3 Engaging with the natural environment: variability in nutrients over time and space 
 
In the Sahel, the rain falls in itinerant showers. In most of these rangelands, it is 
impossible to predict from one year to the next where pasture will grow. Nutrients 
for livestock are distributed unevenly and unpredictably. Variability rules at all 
scales, both in time and space. Variations between seasons (time) and between 
macro-ecological zones (space) are the most obvious examples. Following the rains, 
the concentration of nutrients in pasture also increases as one moves north towards 
the Sahara — drier areas have less pasture biomass but of higher quality (Breman & 
De Wit, 1983). The concentration of nutrients also varies between plants and 
between the parts of a plant (Breman & de Ridder, 1991). In terms of variability in 
time, during the life cycle of a plant, nutrients first peak and then decrease as the 
plant uses them for its own reproduction (Alimaev, 2003; Ball et al., 2001; Ronga et 
al., 2020). Nutrient content in pasture also changes between day and night, peaking in 
the evening after a day of photosynthesis (Ball et al., 2001; Burns et al., 2005; 
Scialdone & Howard, 2015).  
 
Livestock feeding opportunities also expand and contract at unpredictable intervals 
between years, often dramatically. In order to keep productivity as high as possible 
on highly variable resources, livestock need to feed in the right place at the right time, 
and be able to select the best bites. For all that to happen, herders need the right 
herd: animals capable of moving quickly even over long distances, and capable of 
feeding discerningly and efficiently once presented with the opportunity. In other 
words, they need herds highly skilled in interacting successfully with the natural 
environment. So, what makes a pastoral herd ‘right’? 
 
3.4 Breeding Cattle among the Wodaabe 
 
Wodaabe’s pastoralism rests on a sophisticated cattle breeding system supported by 
several customary institutions — most importantly, a matrilineal cattle naming 
system shared among all Wodaabe clans and Peul livestock-keepers more broadly, 
from Senegal to Sudan. New born calves, males and females, are named after the 
mother. This naming system organizes the herd into matrilineal families and makes it 
possible to track the outputs of breeding, both across herds and across human 
generations. A name refers to a cattle lineage as well as each one of its members. For 
example, in talking about a cow currently in herd, named ‘Guddel’, a herder might say 
‘Guddel was already in the herd of my grandfather, when my father was a child’— 
although at that time the actual cow, or even her mother, had not yet been born 
(interview with Jiima bi Ardi, March 2004). 
 
Cattle genealogies are systematically memorized, although of course this is not 
achieved by all herders to the same degree. Close monitoring and a period of heat 
(oestrus) in these cattle that lasts only a few hours5, allow for a strict control of 
reproduction. In 2005, the analysis of herd genealogy indicated that a competent 
herder can control mating in over 90 percent of cases (Krätli, 2009). 
 
Non-productive animals are systematically sold. Breeders borrow reproductive bulls 
and lend cows across open networks including tens of herds. Lending of heifers 
between friends and relatives is institutionalized. These animals remain in the 
receiving herd for the time it takes to deliver one or two calves, and are returned 
pregnant. Crossbreeding is a traditional practice, used to expand the range of 

                                                 
5 This information from the herders matches general descriptions of oestrus cycle in zebus. Cuq (1973) reports a 

much wider difference between extremes compared to Bos Taurus, with an average time of acceptance of a male 

spanning between 4 and 8 hours. 



Pastures & Pastoralism, 01 (2023), 1-14                                           Doi: https://doi.org/10.33002/pp0101    

       

 

 

 

 

6 Saverio Krätli 

production strategies available to the household, or to adapt the herd when moving into 
entirely new areas or when facing new socio-economic conditions (Boutrais, 2007).  
 
3.5 A Particular Attention to Learned Behaviour 
 
Animals in a pastoral system need to be productive and sufficiently robust to 
reproduce under demanding conditions of environment and management. To date, 
Wodaabe’s livestock achieve this with minimal inputs of feed supplement or 
veterinary services. Besides matching the basic requirements for survival and 
reproduction, selective mating is aimed at building and maintaining diversity within 
the herd. In order to thrive in the highly variable environmental conditions of the 
Sahel, building a capacity for variability into the herd takes priority for the Wodaabe 
over maximizing a single trait. The following statement is enlightening in this context: 

‘We have preferred lineages but do not maximise their number in the 
herd. If we did that, the entire herd would be made of similar animals 
and we don’t want that. We need different lineages with a variety of 
functional skills’ (focus group discussion with herders, May 2004). 

 
A major criterion for selection is behaviour, including complex learned behaviours 
passed from mothers to calves and between peers. Feeding competence is crucial. 
Social behaviour within the herd, and an animal’s attachment to the herders, are also 
important as they can have positive outcomes on the animals’ health, learning ability 
and feeding efficiency, for example by reducing antagonism and stress. Social 
interactions can jeopardise or favour cattle feeding performance in various ways 
(Bouissou et al., 2001; Dumont & Boissy, 1999; Waiblinger et al., 2006). The mere 
proximity of dominants can cause subordinates to slow down their bite rate and even 
stop feeding (Bennet & Holmes, 1987). Work on African buffalo revealed that an 
animal’s physical condition is heavily affected by the herd’s social organisation and its 
position within it (Prins, 1996). 
 
In the herds of the Wodaabe, antagonistic and aggressive behaviours are minimized 
by removing most of the males above a certain age, and by actively promoting 
bonding relationships between the animals. For example, at night the calves are 
tethered to both sides of the ‘calf-rope’ stretched north-south across the camp; they 
are always attached in the same position relative to one another. The herders explain 
that this is in order to favour the creation of bonds between the animals (called 
‘preferential relationship’ by animal behaviour specialists) at a time when they most 
need reassurance as the mothers (dams) leave for night grazing.  
 
Having a high number of preferential relationships within the herd results into 
reduced aggressiveness, increased tolerance in competitive situations, and enhanced 
positive interactions, such as grooming through licking. Research from applied animal 
behaviour science highlights the potential economic return of management strategies 
that minimize negative social interaction within the herd, and recommends measures 
apt to stabilize dominance and favour preferential relationships (Boissy et al., 2001; 
Bouissou et al. 2001). Preferential relationships between animals are described by 
Wodaabe herders with the same vernacular word they also use to talk about 
friendship between people. Their cattle management system also enhances calf-dam 
bonds. Calves are allowed to spend several hours per day with their mothers, both 
around the camp in the evening and during the morning grazing — also a critical 
learning opportunity. 
 
Wodaabe herds are complex social organizations not dissimilar to the herds of wild 
herbivores but with lower levels of internal antagonism. Favouring the number of 
bonds within the herd works towards improving herd nutrition: more even feeding 
patterns across ranks without cost for the high-ranking ones, and, therefore, a better 
feeding performance of the herd as a whole. Here below are some other examples of 
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learned behaviour, the functionality of which Wodaabe herders appreciate and strive 
to build into their herds through their breeding practices:  

 noppina: feeding on new grass when it is still young, ingesting only minimum 
sand by pinching the short grass with the muzzle as sheep would — gives 
extra days feeding on green pasture at the beginning of the rainy season. 

 geeti: being very attached to the household’s members and ferociously 
mistrustful of strangers and unfamiliar practices — helps managing the herd 
and makes it hard to steal. 

 dikku (also halhonge): to have ‘character', for example a cow that has 
collapsed on the ground out of exhaustion yet that when helped to stand up 
does not collapse again but starts feeding; 

 gamtudi: on the range, these animals are always some distance from the 
group, exploring for better pasture — when managed by the herder, they can 
improve overall feeding performance of the herd.  

 
Herders welcome specific behavioural patterns to a higher degree, but lineages 
showing exceptional levels of such traits are not maximised within the herd at the 
expenses of the other lineages.  
 

4. Discussion: Breeding for Variability 
 
Working on camel breeding among the Rendille in Kenya, Brigitte Kaufmann found 
that the animals producing most milk during the rainy season — those that animal 
science would see as the best milk producers in the herd — were considered by the 
herders to be the ‘weakest animals’ (Kaufmann, 2007). This was because they were 
barely able to feed their calves during the dry season. On the other hand, animals that 
did not perform particularly well during the rainy season were the best milk 
producers during the dry season. The Rendille herders valued multiple types of 
performance — to match variability of conditions — over absolute best performance 
in best conditions (Kaufmann, 2007).  
 
In the case of cattle breeding among the Wodaabe, multiple types of performance are 
actively pursued and maintained. The role of within-breed genetic variation is 
important, but clearly within-breed diversity used in pastoralism stretches well 
beyond genetic traits. This is a breeding system aimed at embedding not only 
variability of genetic resources, but also epigenetic gene-expression that 
complements complex learned behaviour functional to interfacing with the 
environment (Day et al., 2003; Jablonka & Lamb, 2006; Lewontin, 2000). In other 
words, breeding practices are aimed at introducing and maintaining particular 
learned behaviours. The focus of the breeders is more on the herd and its lineages 
than on individual animals. We know from decades of research on ruminants’ feeding 
behaviour that the mother’s influence begins in the womb (as flavors of foods she 
eats reach her amniotic fluid), continues after birth (through flavors in her milk). 
When offspring begin to forage, the mother is a model for what and what not to eat, 
and where and where not to go. Learned behaviors and abilities involve anatomical 
and physiological changes in organ systems, including the microbiome (Landau & 
Provenza, 2020). Many pf such changes are inheritable, if in epigenetic ways, and, 
therefore, subject to breeding strategies. 
 
Besides feeding competence, animals’ attachment to the herders and social 
organization within the herd are very important. Other examples of sought-after 
behavioural traits include knowledge of the territory and orientation and experience 
in managing difficult terrains or high temperatures. There are many more, and 
combinations of these learned behaviours create the pastoral herds adapted to 
successful interaction with the multiple, biodiverse and variable landscapes they 
inhabit.  
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The primary objective of breeding under these variable conditions is not to maximise 
a trait or set of traits towards some absolute optimum with the right combination of 
genes. The primary objective is to keep as high as possible the capacity of a given 
herd to function as a matching interface with ever-changing landscapes. Pastoral 
breeds are constantly in the making; they are developed to interface production with 
landscapes that are also constantly in the making; they are defined by their 
variability.  
 
This peculiar approach to breeding — breeding for variability in interacting with a 
variable environment — seems to offers an important lesson now particularly 
important also in the face of climate change (FAO, 2021). In this light, livestock 
breeding in pastoral systems, and the different meaning it gives to domestic animal 
diversity beyond the current focus on genetic material, carries new relevance well 
beyond pastoralism. 
 

5. Conclusion 
 
The analysis of Wodaabe cattle breeding shows high levels of systematic monitoring 
and control of mating and routine culling. It also shows a strong emphasis on the 
generation and maintenance of domestic animal diversity, especially within-breed 
diversity including both genetic and epigenetic traits. Of particular importance to the 
herders are multiple types of complex learned behaviour that are functional to the 
animals’ interaction with the natural environment. Both the reproduction and the 
effectiveness of these learned behaviours depend on the social organization within 
the herd: mother-calf and peer-to-peer learning; and as low-stress feeding conditions. 
Within this approach, the breeding unit is the herd rather than the individual animal. 
 
The ‘domestic animal diversity’ which is economically relevant in pastoralism — and 
most likely in many traditional livestock breeding systems in family-farming contexts 
(Provenza, 2008) — is, therefore, not limited to genetic resources and to individual 
animals’ performance. In fact, this particular kind of DAD found in pastoral systems 
remains largely outside the conventional genetic notion of domestic animal diversity 
— which for the time being continues to focus at the level of the individual animal in 
isolation from the environment or with the environment merely seen as a constraint6.  
 
The common practice of conflating DAD with AnGR with its narrow focus on 
‘adaptation to local conditions’ is inadequate to represent the relationship between 
livestock breeds and livelihood in pastoral systems.  
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Abstract 
This study intends to examine the triggers of livelihoods 
transformation among the Borana pastoralists of Dhas district in 
Borana zone, southern Ethiopia. The Participatory Rural 
Appraisal (PRA) tools, such as key informant interviews and 
focused group discussions, were used to explore the perceptions 
of local communities on the causes of livelihood transformation 
and its impact on the well-being of pastoralists and their overall 
survival. Purposive sampling was used to administer key 
informant interviews and FGDs. The findings of this study 
indicate that the foremost causes of livelihoods transformation in 
Dhas district include frequent drought and environmental 
degradation, pastoralists’ sedentarisation policies and conflict 
over boundary and grazing lands. Previously, pastoralism 
livelihood system was the most viable strategy in the study area 
providing sustainable livestock products, while, at the same time, 
protecting water and rangeland resources and safeguarding 
environment warrant the Borana pastoralist’s well-being. 
However, with the changing livelihood dynamics, the Borana’s 
pastoral system underwent major upheavals, enfeebling the 
pragmatism of these practices. Therefore, this study concludes 
that a comprehensive development strategy for supporting 
pastoral livelihood becomes the need of the hour to guide the 
efforts of all relevant stakeholders operating in pastoral areas. 

Keywords 
Livelihood; Diversification; Drought; Borana pastoralists 

 

1. Introduction  
 
Livelihood diversification among pastoralists in eastern Africa has 
been common for the past 50 or more years, but has been 
especially prominent since the regional droughts of 1979-80 and 
1984 (Little, 2016). All aspects of pastoral social and economic 
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life are ordered in relation to livestock and the environment in which they live 
(Mkutu, n.d.: 11). In pastoralist societies, livestock hold central value and are the 
basis of association in a complex of social, political and economic institutions. 
Pastoralist livelihood is practiced predominantly in toughest environments, where 
resources like grassland and water are erratically available (Alemayehu & Hizekeal, 
2022), and usually cannot support other economic activities. In the words of Mkutu 
(n.d.: 11):  

“Some 500-600 million people live in the arid and semi-arid parts of the 
world, some 30-40 million of them depend entirely on animals. Of these 30-
40 million people, 50-60 percent people are found in Africa. The Horn of 
Africa contains the largest grouping of pastoralists in the world: Sudan has 
the highest pastoralist percentage globally, while Somalia and Ethiopia rank 
third and fifth, respectively. In Djibouti, one third of the population is 
pastoralist. The semi-arid and arid areas in the Horn make up 70 percent of 
the total land area, which provides an average of 20 to 30 percent of GDP.”  

 
However, pastoralism as a livelihood system is under jeopardy. According to Watson 
(2006) and Little (2016), the main drivers and threats for pastoralist’s livelihoods 
system were perennial drought, irrelevant resource management policies, frequent 
conflict, and disputes with neighboring ethnic communities over grazing rights.  
 
Despite the fact that most pastoralists in east Africa still have their flocks and herds of 
livestock, others have lost all their animals during severe drought and have been 
unable to re-stock (Little, 2016). In addition, Little (2016) and Avis (2018) argue that 
conflict has encouraged the securitization of many border areas, alongside the 
commercialization and appropriation of pastoralists’ land by certain vested interests, 
“resulting in the loss [and] fragmentation of rangelands induced sedentarisation of 
pastoralists, and a radical reduction in livestock numbers” (Galaty, 2013: 152). The 
outcome has been an increasing trend of diversification through experimentation 
with a range of non-pastoral livelihood options to adopt sedentary lifestyles (Avis, 
2018; Watson, 2006).  
 
The Borana pastoralists are forced into livelihood diversification due to severe 
drought and frequent conflicts, alienation of rainy season in ephemeral areas, and the 
environmental degradations that ensued owing to reduction in rangeland assets. 
Previously, research and development interventions have been proposed and 
implemented without adequate knowledge about the pastoralist’s livelihood 
vulnerability to various drivers. The objectives of this study are to assess the causes 
of livelihood transformation, and to explore the vulnerability of pastoralists’ 
livelihoods and contexts in which they currently function.  
 

2. Methodology   
 
2.1 The Study Area  
 
The study was conducted in Dhas district of Borana zone, southern Ethiopia between 
November and December of 2021. Dhas district has 7 Pastoralist Associations1 (PAs) 
namely: Borbor, Tesso-kalo, Gayo, Mata-arba, Raro, Dhaas and Gorille (Alemayehu & 
Doda, 2020). To be able to collect adequate information of the study area, three PAs 
were purposively selected for primary data collection i.e., Borbor, Dhaas and Gayo. In 
these three PAs, the Borana pastoralist’s livelihoods have been transforming at an 
alarming rate as a significant number of pastoralists have evolved to diversify their 
livelihoods due to various push factors.   
  

                                                 
1 Pastoralist Association is the smallest administration division beneath district.  
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Dhas district is semi-arid district located in eastern Borana zone. The vast majority of 
the district is unfit for agriculture and most of its population customarily practiced 
pastoralism. It’s just recent that many households have begun to involve in small 
scale irrigation and other means of livelihoods. Dhas district share borders with 
Wachille, Miyo, Dire and Dubluk, Guchi district and Somali regional state of Ethiopia 
in the north, west, southwest, southeast and east, respectively (see Figure 1). Dhas 
district is the home to pastoral people rearing cattle, goats, sheep and camels. 
According to Dhas District Pastoralists Development Office (DDPDO, 2019 cited in 
Alemayehu & Doda, 2020: 112), land use description is revealed as follows: rangeland 
accounts for 47.3%, bush land 44.37% and bare land 8.33%.  

Figure 1: Map of study area [Source: Dhas District Disaster and Risk Prevention, 2021] 
 
2.2 Data Collection  
 
PRA was employed to gather the data. Tools like Key Informant Interviews (KII) and 
Focus Group Discussions (FGDs) were utilized to explore the perceptions of local 
communities on the causes of livelihood transformation and its impacts on the 
subsistence. The PRA tools comprised semi-structured questions that allowed open 
and flexible exchange of ideas between researcher and informants. Moreover, 
purposive sampling was used for administering KIIs and the FGDs. A total of 18 key 
informants were interviewed: three government officials (from administration and 
security office; Pastoralist and Irrigation Development Office and Disaster and Risk 
Prevention Office) and 15 from local communities (10 male and 5 female). Moreover, 
3 FGDs, having 8 participants in each session, were conducted to attain group’s views. 
Of three FGDs, 1 was conducted with women in Dhaas PA, while two FGDs were 
conducted with male participants, one in each of the remaining PAs.   
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2.3 Data Analysis  
 
The data collected from KIIs and FGDs were categorized and interpreted in relation to 
the research objectives. The collected qualitative data was thematically analysed. 
Thematic analysis is a method of data analysis utilized for categorizing, investigating 
and reporting themes within the data to develop categories and sub-themes. These 
themes encompass the causes of livelihood transformation, the vulnerability of 
pastoralists’ livelihoods and the contexts in which they currently function. 
 

3. Results and Discussion  
 
Results indicate that the following are the main drivers for the Borana pastoralist’s 
livelihood transformation in Dhas district: 
 
3.1 Frequent Drought and Environmental Degradation 
 
The southern lowland of Ethiopia is characterized by recurrent droughts with high 
livestock mortality that often resulted in frightening the practicality of pastoral 
livelihood. In Dhas district of Borana zone, frequent drought and unceasing 
environmental degradation highly bothered the sustainability of Borana pastoralist’s 
livelihood more than any drivers of livelihood transformations. Massive livestock 
death due to drought, particularly in the last 15 years, has badly affected the 
livelihoods of the communities and the overall food security in the Dhas district. Dhas 
district was one of the most affected areas in Ethiopia by the 2011 drought. According 
to FAO (2014), the total death rate was as much as 60%, 40%, and 25-30% for cattle, 
sheep and goats, respectively. Likewise, the recent droughts between 2021 and 2022 
have provoked catastrophic impacts on the livelihoods of entire Borana communities. 

Figure 2: Showing the skeleton of dead cattle in Borbor PA during the 2021-2022 droughts [Source: Dhas 
District Disaster and Risk Prevention Office, 2021] 

 
According to Dhas District Pastoralist and Irrigation Development Office, 
“approximately 90% pastoralists in Dhas district lost their livestock possessions [the 
main sources of their subsistence] due to the delay in seasonal rainfalls for two 
consecutive years [four rainy seasons]. For that reason, the government distributed 
plot of lands around the traditional deep wells of Borbor, Gorille and Dhas PAs to 
destitute pastoralists and trained them to establish small scale irrigation at the 
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expenses of drought prone pastoralism to diversify their livelihoods. Accordingly, 
prolific results in Borbor and Dhas PAs have been witnessed and the communities 
started to sell their fruits and vegetable products they produced through irrigation in 
the proximate districts of Moyale and Wachille.”  
 
The Borana pastoralists were pretty skillful to deal with drought impacts as they were 
customarily capable to migrate to new productive grassland areas. However, in the past 
three decades, recurrent drought resulted in precarious environmental degradation 
and livestock fatalities owing to drought cycles condensation from 10-12 years to 3-4 
years (Alemayehu & Doda, 2020; interview with key informants, 2021, Borbor).  
 

Figure 3: Destitute pastoralists settled at Dhati camp in Raro PAs [Source: Dhas District Disaster and Risk 
Prevention Office, 2021] 

 
Nori (2021) corroborated that changes in climatic patterns and environmental 
uncertainties have accelerated the lengthy droughts that hit the Borana lowland as 
from the 1970s. In addition to frequent drought and environmental degradation, the 
partial seizures of Mata-wayama rangeland unit in Dhas district by Garri Somali has 
deteriorated the customary natural resources management of Borana pastoralists to 
cope with the impacts of drought through cattle mobility, and, thus, confining them to 
very limited areas. Overall, environmental dilapidation has prompted significant 
transformations and reconfiguration in customary environmental management and 
livelihood patterns. Subsequently, livestock possessions have condensed and, thus, 
the survival necessities for a large percentage of the Borana pastoralists have 
diminished. Frequent drought and environmental degradation, predominantly with 
reference to the enduring reduction and loss of edible grass cover, was repeatedly 
signposted by informants as a major cause behind livelihood transformation in Dhas 
district. A key informant unveiled that:  

“The Borana pastoralists in Borbor town and surrounding PAs were 
progressively banked on charcoal selling as a perennial income generating 
activity, rather than merely during periods of drought torment, as they did in 
past. The persistent charcoal production was causative factors to the 
unceasing land degradation besides the drought and invasion of non-
palatable bushes on the rangelands at the expense of edible grassland was 
also an indicator of land degradation with gradually impetus changes in 
livelihood pattern.”   

 
The Borana pastoralists opted to rely on already wrinkled environments that have 
been degraded over numerous years and facing increasing pressures from unstable 
weather patterns. They resort to deleterious coping strategies, such as the collection 
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and sale of fuel wood and charcoal that undermines long term sustainable livelihoods 
and natural resources. Overall, frequent drought and environmental degradation 
dynamics have considerably thwarted the livelihood system of Borana pastoralists. 
Hence, the climatic inconsistency in Borana Zone and Dhas district in particular has 
triggered immense challenges for pastoral livelihood system. These signposts that the 
Borana pastoralist’s livelihoods are exceedingly knotted with water and rangeland 
resources and tenacity in climate change triggers obliteration of natural resources, 
severe stress on livelihood sectors and an income loss that affects the basic 
foundation of their pastoral livelihood.  
 
3.2 Pastoralist Sedentarisation Policies  
 
The tenure regime of the natural resources in Ethiopian lowlands experienced deep 
changes since the end of 19th century and were triggered by a number of factors 
(Helland, 2006: 29). In formal terms, the legal status of pastoral land is comparable to 
that of farmland, and the rights of Ethiopia’s pastoralists are little different from 
those of its farmers (Peter et al., 2010). Even if the pastoralist livelihood systems do 
not correspond with the sedentary lifestyle; they have permanently found themselves 
at the sympathy of agrarian development policies.  
 
In Dhas district, government-initiated pastoralist development policies have factually 
marginalized the communal land tenure customs that depict pastoral livelihoods 
system. To vitalize their sedentarisation strategies, government has implemented 
development projects that restrict livestock mobility and promote sedentarisation 
and mixed agro-pastoral system i.e., crop and livestock production as a replacement 
for pastoralism. According to key informants and FGD participants’ elucidations, 
government rhetoric in the implementation of sedentarisation policy is diligently 
concomitant to the accessibility of basic infrastructures such as school, water, 
veterinary post and health station. However, the process by which this is being done 
is not complementary with pastoralist’s means of survival. Abbink et al. (2014) 
stipulated that the permanent settlement of pastoralists is seen by government as the 
solution for the perceived problems of water and pasture scarcity in semi-arid areas 
ill-suited to rain-fed agriculture, despite the often adequate adaptation pattern of 
pastoralist’s vis-à-vis their volatile environment.    
 
In Dhas district, sedentarisation of Borana pastoralists has resulted in 
overexploitation of rangeland and water resources around the pre-urban settlements 
of Gayo, Dhaas and Borbor PAs. In the aforementioned pre-urban settlements, a 
number of basic infrastructures were built by the government and non-governmental 
organizations (at the request of government) to inspire sedentarisation programs. 
These changes are anticipated to further encourage the sedentarisation and to reduce 
significantly the number of livestock being raised by the Borana pastoralists (Degen, 
2011). Alemayehu & Doda (2020: 117-118) noted that “the Borana pastoralists have 
a customary settlement rule (dongora sera) that restrict to encamp in dry and wet 
season grazing reserves. This customary practice is commonly used by the Borana 
pastoralists to save pasture for the dire time, to broaden grazing land scope, as well 
as to hinder inflowing of human settlement into the adjoining dry and rainy season 
grazing land areas.” 
 
However, contrary to the customary settlement rule of Borana pastoralists, human 
settlements and the expansion of basic infrastructures by government in formerly 
restricted grazing reserves have generated tragic trends for the sustainability of 
Borana pastoralists’ livelihood system. These unfitting sedentarisation policies have 
restricted pastoral mobility between the wet and dry grazing lands and watering 
sites, which is the paramount response and adaptation strategy within the dry-land 
milieu. Hence, this study argues that the classical paradigm for pastoral development 
in Ethiopia based on sedentarisation is ineffective. A new paradigm based on mobility 
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of livestock, communal property management and all-embracing production systems 
are thus vital to sustain the pastoralists’ livelihood.   
3.3 Conflict over Boundary and Grazing Lands  
 
Even though sporadic conflicts between the Borana and neighbouring pastoralist 
communities have been part of the history of inter-community relations in the past, 
the frequency and severity of inter-community conflicts has increased in recent years 
(Solomon, 2006; Odhiambo, 2012). The politics of ethnicity-based federalism has 
generated permanent and inflexible boundaries between different ethnic groups and 
has contributed to limiting the massive lands that pastoralists used to cross in search 
of pastures and water resources for their livestock. Abdulahi (2005) recounted that 
Borana and Garri resided in one administrative region in the pre-federal Ethiopia and 
lived in peace for many years; nevertheless they experienced sporadic conflicts over 
the access to resources. In their long-lasting relationship, they developed a common 
approach to shared resources, culture and governance systems (Abdulahi, 2005: 7). 
However, the introduction of such uncompromising restrictions has ascended 
perpetual tensions among various ethnic groups.. In addition, the regional state 
boundary demarcations established in 1991 has also augmented disputes between 
the Borana and Garri people. According to Temesgen (2010), the two rival 
communities are in discrepancy over the south eastern border of Oromia region 
(which is also the border of Borana lowlands and the adjacent Somali region).  
 
As of 1991, conflict over boundary has exposed the mobility of Borana pastoralists’ 
livestock to severe pressures. Consistently, Odhiambo (2012) and Pavanello & Levine 
(2011) reported that the implementation of ethnicity-based federalism has disrupted 
nomadic grazing movement patterns and restricted the Borana pastoralist coping 
strategies against adversity and drought, thereby, increased their exposure to shocks. 
Due to periodic conflicts in 2019-2020 between Borana and Garri Somali, rainy 
season grazing areas in Mata-arba and Rarro PAs and other vital rangeland transitory 
areas and water points were abandoned. This has exaggerated the scarcity of pasture 
and water as well as overgrazing in other PAs of Dhas district. In addition, numerous 
families have been displaced and exposed to starvation. Thus, the flow of displaced 
people and livestock have contributed to the obliteration of the hitherto insubstantial 
natural resources. 
 
For centuries, pastoralists have ignored national borders and have engaged in 
activities, such as transhumance, related to their livelihoods being characterized by 
high levels of trans-border mobility. The rights of ethnic groups to self-
administration, as enshrined in the 1994 Ethiopian Constitution, have provoked a 
contest towards control over land, as territorial gains at the PA, district as well as 
regional levels transform into more administrative power, land and potentially food 
relief. This means that pastoralist rangeland and water utilization system is no longer 
capable to respond to the environmental and climate variability triggering 
environmental degradation.  
 
In sum, the conflict between the two groups has not only led to the death of many 
Borana and Garri, but it has also intimidated the livelihood security of the Borana 
pastoralists as multiple seasonal grazing areas such as boji, dhaka-wata, cari-ilu, dida 
har-heddu, tuma, udet and kojiya, have been acquired by the Garri (demarcated 
within Somali region). 
 

4. Conclusion  
 
In conclusion, push factors such as frequent drought, conflict, sedentarisation policies 
and environmental degradation were found to be the major threats to the sustainable 
practice of pastoralism in Dhas district. Paradoxically, there also existed a general 
consensus that pastoralism remains the most viable livelihood and production 
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system for the toughest environmental conditions. Yet, it is transforming and 
adapting to the severe drought and environmental stress resulting in declining 
pastoral practices. To conclude, we propose that there is a necessity for more 
deepened and sympathetic understanding of the drivers causing pastoralists’ 
livelihood transformation in order to design supportive strategies that address their 
concerns.  
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Abstract 
The concepts of culture animals and biocultural diversity do exist 
since the time immemorial; however, they made inroads into 
scientific research relatively recently. Indigenous livestock 
breeding communities have a tradition of assigning social and 
cultural meaning to the livestock they breed. In this regard, an 
attempt is made to review the term ‘biocultural diversity’ and to 
define tentatively the term ‘culture animals’ with reference to the 
Indigenous Poda Thurpu cattle breed reared by pastoralists 
inhabiting the Telangana state of India. Indigenous livestock 
breeds, such as the Poda Thurpu cattle, represent the collective 
heritage of communities they are associated with, and cannot be 
conserved in isolation. Such breeds will survive only when the 
Indigenous knowledge and production systems, which they are a 
part of, would also survive. 

Keywords 
Culture animals; Biocultural diversity; Pastoralism; Poda Thurpu; 
Deccan Plateau; Banjara; Golla 

 

1. Introduction  
 
Biocultural diversity and the concept of culture animals have 
been around since the time immemorial, however, it made 
inroads into scientific research and discourse relatively recently. 
The term biocultural diversity is gaining significance in science, 
practice and policy. Maffi (2007) defines biocultural diversity as 
"the diversity of life in all its manifestations - biological, cultural, 
and linguistic - which are interrelated (and possibly coevolved) 
within a complex socio-ecological adaptive system.” Further, Maffi 
(2012) elucidates that biocultural diversity can be understood as 
"the diversity of life is made up not only of the diversity of plants 
and animal species, habitats and ecosystems found on the planet, 
but also of the diversity of human cultures and languages."  
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With reference to the concept of ‘culture animals’, Kohler-Rollefson (2015) defines 
(animal cultures) as “Indigenous livestock breeding communities that have a 
tradition of livestock breeding and for whom their animals have social and cultural 
meaning. This is reflected in an identity based on the community’s association with 
animals, and a myth of origin linking community to a particular breed or species. 
Animals represent social currency, and they are given as dowry or bride wealth. 
Animals are shared within the community, while exchange with outsiders is 
restricted.” 
 
With the above background, an attempt was made to refer to the term biocultural 
diversity, to propose and define tentatively the term ‘culture animals’. Present 
findings of the study conducted on biocultural diversity of mobile pastoral 
communities of the Deccan Plateau region of India discuss Poda Thurpu cattle breed 
as the ‘culture animal’ of mobile pastoralist communities of Nagarkurnool district of 
the Telangana state of India. 
 

2. Methodology 
 
2.1 About the Study  
 
A study on mobile pastoralism of the Deccan Plateau region was initiated by 
Sahjeevan-Center for Pastoralism based in the Indian state of Gujarat, in collaboration 
with the Watershed Support Services and Activity Network (WASSAN) and 
Revitalizing Rainfed Agriculture Network (RRAN), based in Telangana, India, during 
July-December 2018. The objective of the study was to develop new insights on the 
biocultural diversity of mobile pastoralism and explore the concept of culture animals 
with regards to the indigenous Poda Thurpu cattle breed reared by the traditional 
pastoralist communities of Telangana state.  
 
2.2 About the Study Area 
 
Nagarkurnool district was the study area, which is geographically located at 16.4833° 
N and 78.3333° E, at an elevation of 576 m in Telangana state of India (Government 
of Telangana, 2020). The Amrabad plateau of Nagarkurnool district was selected to 
conduct this study. It is one of the mandals (sub-division) in Nagarkurnool district of 
the once undivided Mahabubnagar district in Telangana state of the Deccan Plateau 
region of India. The topography of the area is highly undulating and hilly, covered in 
savannah type grasslands with tall grasses. The mandal has an area of 727 sq. miles, 
comprising 14 villages and a total population of 45,589 (Census of India, 2011). 
 
2.3 Sampling and Data Collection 
 
Following the ethnographic approach (Cresswell, 2013), this study was conducted in 
7 villages of 2 mandals of Nagarkurnool district. A total of 50 resource persons 
belonging to the Indigenous pastoralist communities were recruited for collection of 
data. Resource persons have been selected by following purposive sampling 
technique (Cresswell, 2013) and prior oral consent of the respondents was taken by 
the authors before collecting the data. Primary data, predominantly qualitative in 
nature, was collected through personal interviews and focus group discussions 
(FGDs) with the resource persons. Data collected through personal interviews and 
FGDs was transcribed. Transcripts were carefully coded and inductive coding method 
(Leech & Onwuegbuzie, 2007) was adopted to initiate the coding process. Codes were 
generated by identifying ‘shared beliefs’ (i.e. words or terms mentioned by two or 
more participants/FGDs with reference to a particular context/thing), (Francis et al. 
2010). Codes such as beliefs, traditional festivals involving cattle, importance of cattle 
in pastoralist weddings, and the relationship of pastoralists with wildlife have 
emerged naturally from the data itself. It helped in breaking the transcripts into 



Pastures & Pastoralism, 01 (2023), 30-46                                           Doi: https://doi.org/10.33002/pp0103    

       

 

 

 

 

32 Kanna Kumar Siripurapu, Sushma Iyengar 

smaller chunks necessary for interpretation and writing the report (Fereday, Muir-
Cochrane, 2006: Leech & Onwuegbuzie, 2007).  
 

3. Results and Discussion 
 
3.1. The Mobile Pastoralist Communities of the Study Area 
 
There are three major traditional pastoralist communities found in the study are the 
sheep rearing Kuruma community (known also as Dangar in Maharashtra and 
Kuruba in Karnataka states), the cattle rearing Lambadi community (known also as 
Banjara) and the cattle and buffalo rearing Golla community (known also as Yadava), 
besides few other non-traditional pastoralist communities actively engaged in mobile 
pastoralism at a very small scale.  
 
The Lambadi community of the study belongs to the sub-sect called Gora/Goramaati 
Banjara, they are categorized as a nomadic tribal community in the official 
categorization of tribes and other Indigenous communities of India. They are known 
to have migrated from the North Indian state of Rajasthan to the study area more 
than four centuries ago. The Golla (belongs to OBC1) are the dominant traditional 
mobile pastoralist communities of the study area. Both the communities practice 
mobile pastoralism, and Lambadi communities usually travel further and longer than 
the Golla communities during their annual seasonal migration. In addition, few 
families of Maala (SC2) have been maintaining large herds of this cattle breed for 
generations (Siripurapu et al., 2020). 
 
The local pastoralist communities rear a unique Indigenous cattle breed called as 
Poda Thurpu cattle breed (Siripurapu et al., 2019). From the oral narratives of the 
local communities, Poda Thurpu cattle breed is reared by the local communities for 
over 400 years now. Oral narratives suggest that both the Poda Thurpu cattle breed 
and the pastoralists have been around this area for over 400 years. And the 
documental evidence (cattle grazing permits issued by Nizams3 and forest 
department) suggests that cattle breed and the breeders have been here since 1836 
(India Code, 2021). 
 
About 101 households have been maintaining large herds (more than 100 cattle 
heads) and about 30 – 40 households have been maintaining less than 50 cattle heads 
of Poda cattle breed in the study area. The Poda Thurpu cattle breeders of the study 
area formed a group and registered into an association named “Amrabad Poda 
Lakshmi Govu Sangham” (APLGS) in 2018. There are about 101 members in the 
APLGS. Among the 101 members, the major communities are Lambadi (52%), Golla 
(23%), Maala (11%). Other communities include Chenchu (2%), Kuruva (4%), 
Maadiga (2%), Doodekula-Muslim (3%), Vaddera (2%) and Yerra-Golla (1%). The 
three major communities engaged in rearing of Poda Thurpu cattle breed in 
Nagarkurnool district are Lambadi/Banjara, Golla and Maala, (Siripurapu et al., 
2020). 
 
3.2. Biocultural Diversity of Poda Thurpu Cattle Breed 
 
Poda Thurpu is a small-compact sized Indigenous cattle breed belonging to the 
draught power group of cattle breeds. Local communities identify the cattle breed as 
Poda edlu (locally the term Poda means spotted/speckles/blotches); the cattle 
usually has speckled/blotched coat (brown spots on white coat or white spots on 
brown). The cattle breed is commonly known as Thurpu edlu in the western parts of 
Mahbubnagar and Nagakurnool districts and western parts of Telangana. Farmers 

                                                 
1 Other Backward Caste, as notified under Constitutional provisions and differently in different states. 
2 Scheduled Caste, as notified under Constitutional provisions and differently in different states. 
3 https://en.wikipedia.org/wiki/Nizam_of_Hyderabad  

https://en.wikipedia.org/wiki/Nizam_of_Hyderabad
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who use bullocks of the breed for draught purposes call them as Thurpu (means East, 
in local language Telugu), because they are believed to have come from the eastern 
side of the state. There are an estimated 15076 (approx.) cattle heads of this cattle 
breed present in the native breeding tract (Siripurapu et al., 2019). 
 
The Indigenous Gora/Goramaati Banjara community (Lambadi) of the study area 
rear cattle because their spiritual guru, Santh Sevalal Maharaj (believed to be the 
incarnation of Lord Shiva) who was also a cattle herder (Naik, 2009). He took care of 
his father’s 7,000 cows and led the life of a cattle herder. Being his disciples, the 
Goramaati Banjaras also rear cattle and continue his legacy. Cattle occupy a very 
significant place in their traditions, culture and economy (Siripurapu et al., 2020). 
Malaya Ramavath, an elderly Goramaati Banjara (Lambadi) pastoralist says that 
“those who serve the cow will attain nirvana and reach the heaven and those who 
serve the cattle would die a natural and peaceful death.”  
 
Similarly, Golla (also known as Yadava/Yaduvanshi) the other dominant traditional 
mobile pastoralist community of the study area rear cattle due to the belief that they 
belong to the same lineage into which Lord Krishna was born. The name Golla is 
derived from the Sanskrit word, ‘Gopal’, which means caretaker/protector of cows 
(Joshua Project, 2019; Yaadav, 2010). Cattle are extremely important for the 
community as it is a huge part of their culture and traditions. The animal is a part of 
every ceremony, ritual and festival of the Golla community.  
 
Every year both the pastoralist communities celebrate their own traditional festivals 
during Diwali, which are especially observed to celebrate their intimate relationship 
with their cattle. The element of conservation is deeply embedded within their 
culture; perhaps, it was a combination of the culture, traditions and economy, in 
other words biocultural diversity that may have played an important role in the 
evolution and conservation of the Poda Thurpu cattle breed in the study area. 
 
3.2.1. Traditional Festivals of Lambada Community involving Cattle 
 
The two major traditional festivals of Lambadi community are Aavula panduga (cow 
festival celebrated during Diwali festival) and Seetala panduga (celebrated during 
Holi festival). Aavula panduga and Seetala panduga are celebrated during the month 
of October and March, respectively. During Aavula panduga, the entire village 
congregates at temples of the forest goddesses Mantralmma and Peddamma. Both the 
forest goddesses are worshipped, and traditional rituals are performed to appease 
them. The entire community cooks and feasts together at the site. Aavula panduga 
involves the procession of cattle of each pastoralist household. Usually, 9 – 16 cows 
are tied in a sequence to the sacred rope, locally known as Avula tadulu / Damara 
tadulu (rope made of neem4 fiber) and brought to the temple of the goddess 
Mantralamma. Local people believe that blessings of the goddess will double the 
number of strings (which means the number of cows will be doubled the next 
season). 
  
Rice porridge cooked in cows’ milk and curd are offered to satiate the goddess 
Mantralmma. The goddess is said to have born out of cows’ milk and curd and the 
symbol of bounty of milk and curd; therefore, cow milk and curd are very sacred for 
the Lambadis’. Lambadis’ of the study area abstain from eating non-vegetarian foods 
along with milk and curd because of the belief that the goddess Mantralamma lives in 
them.  
 
The most powerful goddess of the Lambadi community of the study area is 
Peddamma (symbolically represented as the Tiger). She is offered lambs and chicken 
to protect the cattle herders as well as the cattle herders from predators and other 

                                                 
4 Azadirechta indica 
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wildlife during their stay inside the forest. Although Lambadis’ of the study area 
seldom milch the cattle; however, cows with only female calves are milked during 
Diwali festival, and the milk is used for cooking rice porridge and make curd. Perhaps 
this is the only festival of Lambadi’s where rice porridge is cooked in cow’s milk and 
consumed along with non-vegetarian dishes.  
 
Another major traditional festival of the Lambadis’ is Seetala panduga, which is 
celebrated during Holi festival. Like any other traditional festival, it also involves 
sacrifice of lambs and chicken and offering of rice porridge cooked of cow milk to the 
goddesses. During the festival, Jaju (red colour) is applied to horns of the cattle and 
the owner of the cattle herd brings seven bones, known as Kamani and women of his 
family bring punnets/pots of Molakalu (nine day old wheat seedlings) to the ritual 
site. Kamani ritual is performed by men (considered masculine) and Molakalu ritual 
is performed by women (considered feminine). A large pit is dug in the ground (at 
least ten feet away from the goddess) and filled with cooked Bobbarlu (horse gram), 
beans, feathers and innards of the chicken and lambs sacrificed during the festival. 
After filling the pit, cattle herds are made to pass by the pit. Either one or two people 
toss the rice porridge at the passing shepherds, which the shepherds catch and eat as 
they move on. Cooked Bobbarlu (horse gram), feathers and innards of chicken are 
scooped from the pit and toss at the passing by cattle herd, it is believed to protect 
the cattle from wild animals during their stay inside the forest. Cattle herds are often 
taken to the village in a procession during the festival. Local communities consider 
cattle entering into the village as a good omen and believe that they bring wealth and 
good fortune to the village.    
 
3.2.2. Traditional Festivals of Golla Community involving Cattle 
 
One of the major traditional festivals of Golla’s in the study area is Ligamayya jatara, 
which is celebrated during Dassehra, a major Hindu festival celebrated in the month 
of October. The festival is observed in the honour of the forest god Lingamayya 
(believed to be the incarnation of Lord Shiva) and his five sisters Pedamma, Elamma, 
Mahishamma, Pochamma, and Mantralamma. The temple of Lingamayya is usually 
located at a sacred spot inside in the forest and the entire family of the cattle herders 
visit the temple and offers lambs or chicken to satiate Lingamayya.  
 
The festival also includes a ritual called “poli challadam”, which involves tossing hot 
porridge cooked in milk at shepherds and herds taking procession through the sacred 
place. The shepherds catch the porridge thrown at them and move ahead eating it. It 
was believed that it brings good luck and protects the shepherds and the herd from 
dangers (bad spirits, predators, wildlife, etc.) lurking inside the forest. The ritual is 
observed once in every 3 – 5 years.  
 
3.2.3. Cattle in the Wedding of the Lambadi Community 
 
Traditionally, parents of the Lambadi and Golla communities give cattle as wedding 
gifts to their daughter at her wedding. Usually, pedigree of the cattle is also drawn 
from such traditional transferences and exchanges. The Lambadi community even 
performs ritual involving cattle (especially bull) during weddings. The new bride is 
made to sit on the bull and she sings to the bull, reminding him how she took care of 
him and requests the bull to move to her in-laws house along with her as her parents 
and siblings may not join her. The bull and few cattle accompany the new bride to her 
in-laws place.   
 
3.2.4. Traditional Pastoralist Communities and their Relationship with Wildlife 
 
The traditional pastoralist communities of the sub-continent share a unique 
relationship with wildlife. As mentioned earlier, the Lambadi community of the study 
area reveres and worship the tiger. It is considered as the manifestation of 



Pastures & Pastoralism, 01 (2023), 30-46                                           Doi: https://doi.org/10.33002/pp0103    

       

 

 

 

 

35 Kanna Kumar Siripurapu, Sushma Iyengar 

“Peddamma”, the most powerful goddess, and believed to be the creator of the 
universe. Similarly, the sheep rearing, Kuruma/Kuruba/Dangar, pastoralist 
communities of the Deccan plateau region of India, are known for their mythological 
and cultural connection with wolves. They revere wolves and refer to them as their 
maternal uncle/aunt, and do not resort to killing them even if wolves lift off their 
livestock (Vishwanadha, 2017; Bhardwaj, 2020; Kohler-Rollefson, 2015; Ghotge and 
Ramdas, 2010). According to them meat of the sheep is tastier when wolves are 
around, due to adrenaline rush; therefore, the presence of wolves is tolerated. 
Surprisingly, they often support conservation and protection of wolves in the Deccan 
plateau region (Bhardwaj, 2020). Similarly, the Changpa herders of Ladakh of the 
Himalayan region also share a special mythical and cultural relationship with wolves 
and often tolerate their presence (Bijoor, 2020). One of the most fascinating is the 
relationship shared by the Indigenous Bishnoi community of the Indian state of 
Rajasthan with the wildlife. The Bishnois are known for their dedication to protect 
blackbucks and the environment. Bishnoi women take wildlife conservation 
altogether to a different level, they are known to breastfeed the young and orphaned 
blackbuck fawns along with their own babies (Humairah, 2017; Menon, 2012). 
 
3.3. The Terms ‘Cultural Animals’, ‘Animal Cultures’ and ‘Culture Animals’ 
 
The notion of human beings as the cultural animals refers to the idea that human 
beings differ from other animals in the extent to which they create, sustain, and 
participate in culture (Aronson, 2004; Baumeister, 2005; IResearch.net, 2020). 
Borrowing the term ‘animal cultures’ from Kohler-Rollefson (2015), it is preferred to 
use the term “culture animals” over “cultural animals” and “animal culture”, as the 
former has a different definition and the later has a different connotation (Ramsey, 
2017). ‘Animal culture’ as defined by Bekoff (2019) is, “animal culture as information 
or behaviours shared within a community, which is acquired from conspecifics 
through some form of social learning.” It is suggested that understanding the rich 
social lives and preserving animal cultures are quintessential for biodiversity 
conservation (Whitehead, 2010; Balter, 2013; Whitehead, and Rendell, 2015; Bekoff, 
2019; also see Avital & Jablonka, 2001; Bennett, 2010). 
 
In the context of pastoralism, the term “culture animal” refers to the livestock species 
that prefer living in groups, tolerate and prefer human companionship. They are 
organized and maintained not by an individual human being but by a community, 
where the knowledge and information pertaining to the breed, breeding, 
management and animal husbandry are usually generated, accumulated and shared 
not only among a particular community but is also passed down to the next 
generation through traditions, customs, beliefs, rituals, songs, myths, stories, 
folktales, crafts, and other folklores by placing the animal at the centre of culture and 
traditions (Kohler-Rollefson, 2015; Tripathi & Rajput, 2006). Further, such 
animals/livestock usually rely on the community to get what they need to survive and 
procreate in return of the products and services derived from them by their human 
counterparts.  
 
There are however, many other wild fauna revered and considered sacred among 
different cultures of the human society. And many wild fauna are a part of traditions, 
customs, beliefs, rituals, songs, myths, stories, folktales, crafts, and other folklores of 
human societies around the world. That leads to the question whether such wild 
fauna should also be considered as culture animals? Perhaps the answer is no, 
because, such fauna may not live in groups, may not tolerate and prefer human 
companionship. They are not organized and maintained by an individual human 
being or a community. And the knowledge and information pertaining to the breed, 
breeding, management and animal husbandry is usually neither generated nor shared 
among a particular community or passed down to the next generation. Most 
importantly, such fauna do not rely on humans for their survival and procreation in 
return of providing goods and services.  
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3.4. The Concept of Culture Animals in Mobile Pastoralism in India 
 
Pastoralist communities are often closely associated with a particular livestock 
breed/species by the myth of origin, drawing their descent to an ancestor who was 
created by God to take care of these animals (Kohler-Rollefson, 2015; Sharma et al., 
2003). Indigenous livestock breeds such as the Poda Thurpu cattle represent the 
collective heritage of communities. They are associated with, and cannot be 
conserved separately. Such breeds will survive only when the indigenous knowledge 
and production systems of which they are a part of are also conserved (LPPS & 
Köhler-Rollefson, 2005; Marsoner et al., 2018).  
 
The Indigenous cow-herding and semi-nomadic Nanda Gawli pastoralist community 
is a sub-group of the Gawli community, which is predominantly found in the Indian 
state of Maharashtra. The three sub-groups of the Gawli community, the Yadav Gawli, 
Ahir Gawli, and Ligayat Gawli, are divided on the basis of the territory which they 
inhabit (Singh et al., 2004). Perhaps the name ‘Nanda’ was derived from Lord 
Krishna, the Hindu God, who was raised by a cow-herding family. The Nanda-Gawlis 
believe that they are the descendants of Lord Krishna (Kalokar & Siripurapu, 2020; 
Siripurapu et al., 2021).   
 
Nanda-Gawli community rears a unique Indigenous cattle breed called as Gaolao 
cattle breed. Legend has it that Nanda-Gawli ancestors brought the Gaolao cattle 
along with them when they arrived from the ancient mythical city of Mathura. Since 
then, Nanda-Gawlis’ continue to nurture and conserve the Gaolao cattle breed. 
Perhaps, the name Gaolao may have been given after the Gawli community, which 
rears it. There is a traditional practice among the Nanda-Gawli community, locally 
known as ‘Jani’ (translates as origin/life). Jani as a practice is to maintain few selected 
animals as sacred (elite) animals and they are revered. Animal products and calves 
produced by ‘Jani’ are considered holy and sacred (Siripurapu et al., 2021).  
 
Gaolao cattle are extremely important for the Nanda-Gawli community and it is a part 
of their culture, traditions, identity and economy. It is an integral part of every 
traditional ceremony, ritual and festival of the Gawli community. It is gifted as a 
wedding gift to the new bride by her parents at the wedding and pedigree of the 
cattle is traced accordingly. Both men and women of the community share the 
responsibility of taking care of the cattle and women usually keeps a record of the 
pedigree of the cattle.  
 
Likewise, both sheep and wool are intricately woven into customs, traditions, culture 
and social fabric of the Indigenous Dangar/Kuruma/Kuruba pastoralist communities 
of the Deccan plateau region (Patil, 2009). The Dangar/Kuruma/Kuruba pastoralist 
communities share a special bond especially with the Deccani sheep breed, found in 
the Deccan Plateau region of India. There are many myths and stories celebrating the 
relationship between the Deccani sheep breed and the Dangar/Kuruma/Kuruba 
pastoralist communities. The Dangar pastoralist communities revere Sri. Santh 
Balumama, their spiritual guru, a shepherd himself, who had handed over his Deccani 
sheep flock to the Admapur Panchayat at the time of his “jeevasamadhi” (soulful 
meditation). Therefore, the progeny of his flock is considered sacred and taken care 
of by the Balumama Trust of Admapur, Maharashtra (Shri Balumama Trust, 2019). 
Similarly, the Kuruma community of Telangana keep idols of both sheep and dog at 
shrines of their deity Beerappa (believed to be the incarnation of Lord Shiva) (Patil, 
2009).  
 
Similarly, camels have an important place in the traditions, culture, identity and 
economy of the Rabari community of Gujarat and the Raika community of Rajasthan 
states of India. Camels are not only central to their culture, rituals, customs, traditions 
and ceremonies but also influence their lifestyle to a large extent. The relationship of 
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these communities with camels is believed to be more spiritual than economic (Patel, 
2018; The Raika Samaj Panchayat, 2009; Tripathi & Rajputh, 2006).  
 
Cattle, especially the Burugur cattle breed is an important part of the life, culture and 
traditions of the indigenous Lingayat community of the Indian state of Tamil Nadu. 
They consider themselves as the proud custodians of the indigenous Burugur cattle 
and Malai Erumai buffalo (hill buffalo) breeds. Both the breeds are said to have co-
evolved with the Barugur forest ecosystem. One can notice a picture of the Burugur 
cattle on the roof of every Lingayat temple in the state (Swamigal, 2009).  
 
Van Gujjar of Himachal and Uttarakhand is a Muslim, vegetarian and nomadic 
pastoralist community sharing a unique bond with their buffalos (Benanav, 2015; 
Gooch, 2004). Equally, the indigenous Toda communities, the oldest inhabitants of 
the upper Nilgiri Plateau of Tamil Nadu state rear buffaloes and they are an integral 
part of their life, traditions, culture and economy. Traditionally, Todas divide their 
buffalo herds into six hierarchical grades and maintains special dairy temples for 
each grade (Chhabra, 2018). Similarly, Nagpur buffalo breed occupies a very special 
place in the life, culture and economy of the Nanda-Gawli community, a semi-nomadic 
pastoralist community of Maharashtra. Curd prepared from Chilika buffalos’ milk is 
offered to Lord Jagannath of Puri, Odisha. As per the mythology, Manika, a milkmaid 
offered some curd to Lord Jagannath and his elder brother Lord Balabhadra at the 
village named Dahikhia, and both the brothers relished the curd. As a tradition, 
offering of curd made from Chilika buffalo milk continues to this day at the famous 
Puri shrine (Mishra, 2022; Nanda et al., 2013). 
 

4. Conclusion 
 
The traditional pastoralist communities of the study area have a rich and vibrant 
biocultural diversity, which they share with their livestock, the Poda Thurpu cattle 
breed. Poda Thurpu cattle as a culture animal, is central to the biocultural diversity of 
the Lambadi and Golla communities. Cattle is the genesis of folklore and folksongs of 
the traditional pastoralist communities of the study area. It is evident that indigenous 
livestock is crucial for keeping the socio-cultural fabric of the traditional pastoralist 
societies intact, sustain their livelihoods, traditions, culture, art and crafts, folklore, 
music, ecology and economies, vis-à-vis the biocultural diversity and socio-cultural 
fabric of the traditional pastoralist communities. There are endless such examples of 
biocultural diversity depicting the intimate and intricate relationship between the 
livestock and the indigenous traditional pastoralist communities of India and around 
the world, which need further exploration. 
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Abstract 
The goat farming is of great relevance in the mountain ranges of 
San Juan, La Rioja and Mendoza Provinces in Argentina. Out of the 
three, Mendoza province has the highest number of goats in the 
country. This system of production is majorly managed by the 
family members making it an integral part of the Family Farming 
sector. This type of production generates work in a pauperized 
sector and at such places that are distant from the urban centres 
where possibility of alternative occupations is scare or almost nil. 
The animal rearing activity focuses on primary production with 
little value addition, high seasonality, and informal and 
rudimentary marketing strategies. These activities primarily 
employ tacit knowledge acquired over the years by trial-and-error 
method. Transhumance, as a strategy for the use of the natural 
environment, reveals the existence of a thorough knowledge of the 
seasonal productivity of the grasslands of the mountain valleys. 
Research and extension organizations develop projects aimed at 
improving these production systems through the implementation 
of contemporary technologies. The objective of this paper is to 
identify the technological strategies implemented by the Family 
Farming sector specialized in goat breeding in the mountain region 
of the provinces of Mendoza, San Juan and La Rioja, with specific 
focus on their origin, specific problems they face, and strategic 
similarities and differences to propose recommendations for the 
research and extension organizations. 

Keywords 
Family farming; Pastoralism; Goat production; Rural extension 

 

1. Introduction  
 
Goat farming is of great relevance in the mountain area of the 
provinces of the Cuyo region in the western part of Argentina. 
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According to SENASA1 data, collected in 2020, Mendoza with 742,413 heads, has the 
second highest number of goats in the country, after Neuquén (SENASA, 2020). In 
accordance with the Article 5 of Law No. 27,118 of Argentina, a family farmer is 
defined as the one who carries out agricultural, livestock, forestry, fishing and 
aquaculture activities in rural areas and meets the following requirements: a) 
management of the productive enterprise is exercised directly by the producer 
and/or a member of their family; b) Owns all or part of the means of production; c) 
Work requirements are covered mainly by family labour and/or supplementary 
contributions from employees (Ministerio de Justicia y Derechos Humanos, 
Presidencia de la Nación Argentina, 2015). Javier Balsa proposes that a central 
defining feature of family farming is that the family forms a work team (Balsa, 2012). 

 
The principal contribution to goat pastoralist production is provided by the families 
involved, so it is limited, almost exclusively, to the family farming (FF) sector. This 
type of production generates work for the population that is characterized by low 
income, informality and located at places distant from urban centers, where there are 
very scarce or no alternative occupations, so the opportunity cost is very low or zero.  

 
Goat feeding is based on wild grassland species, including rotational grazing in some 
cases, as is the practice of transhumance and punctual supplementation when the 
forage supply does not cover the animal’s dietary needs. Goat husbandry in this 
region is the means of primary production because of high seasonality and informal 
and rudimentary marketing strategies. The distance to the urban centers where 
production is marketed, and the high freight costs involved both in the sale of 
products and in the supply of inputs, limit the potential competitiveness within this 
production system. The production activities are dictated by ancestral traditions that 
use tacit knowledge acquired over generations by trial-and-error method and 
constitute symbolic capital for the people of the region. Transhumance, as a strategy 
for the use of the natural environment, reveals the existence of a practical and 
meticulous knowledge base to manage the seasonal productivity of the grasslands in 
the mountainous valleys. 

 
Development projects implemented by research and extension organizations are, and 
historically have been, aiming at improving these production systems by 
implementing thoroughly researched and experimented technologies. It leads to a 
confrontation between different approaches to knowledge acquisition that on many 
occasions create unexpected misunderstandings. Therefore, the main objective of the 
present work is to clearly identify and understand the technological strategies 
implemented by the livestock farmers specialized in goat breeding in the mountain 
regions of San Juan, Mendoza and La Rioja Province. 
 

2. Methodology  
 
This work adheres to a descriptive exploratory framework. We begin by analysing 
secondary data presented in six projects in the program portfolio of the National 
Institute of Agricultural Technology of Argentina (INTA), that address goat 
production in the mountain regions of the provinces of Mendoza, San Juan and La 
Rioja. This preliminary analysis allowed us to identify the analytical categories that 
were subsequently investigated in in-depth interviews with 26 family producers. 
These interviews were conducted to understand the technologies applied in different 
situations. The work was therefore carried out in two stages:  first, a literature review 
and second, personal in-depth interviews. 

 
The authors interviewed four producers in the department of San Rafael and two in 
the department of Malargüe, both in the province of Mendoza; six producers in the 

                                                 
1 National Service of Food Health and Quality of Argentina 
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department of Jáchal and six in the department of Iglesia, both located in the province 
of San Juan; four producers in the department of Felipe Varela, two in the department 
of Villa Castelli and two in the department of Vinchina in the province of La Rioja. 

 
The proposals analyzed for this study were those implemented as extension 
intervention strategies by the Instituto Nacional de Tecnología Agropecuaria (INTA) 
units present in the area. The project "Strengthening the Production of Small 
Ruminants in the Andean Valleys of San Juan and Mendoza" (Instituto Nacional de 
Tecnología Agropecuaria (INTA) Centro Regional Mendoza - San Juan, 2020) of the  
INTA2, as part of the program portfolio of the Cuyo region and projects previously 
developed by the Federal Program for Sustainable Rural Development (PROFEDER) 
of INTA at a national level including the following: 

 "Integrated Territorial Development, Malargüe, Mendoza” (Instituto Nacional 
de Tecnología Agropecuaria (INTA) AER Malargüe, 2004). 

 "Regional Development Project through the Use of Special Fibers" (Instituto 
Nacional de Tecnología Agropecuaria (INTA) AER Malargüe, Mendoza).  

 "Integrated Territorial Development, Carrizalito, Agua Botada, La Salinilla, 
Agua Nueva" (Instituto Nacional de Tecnología Agropecuaria (INTA) AER 
Malargüe, Mendoza).  

 "Promotion of Value-Added to Local and Tourism Production of the Bermejo 
Valley Region, La Rioja province" (Instituto Nacional de Tecnología 
Agropecuaria (INTA) AER Valle del Bermejo).  

 "Support for the Socio-Productive Development of the Bermejo Valley" 
(Instituto Nacional de Tecnología Agropecuaria (INTA), AER Valle del 
Bermejo).  

 
The distribution of interviews by department and province was determined based on 
accessibility of the producers by the local extension professionals. A set of questions 
(Table 1) was created as a guide based on our professional experience and the 
categories of topics extracted from the analyzed projects. 
 
Table 1: Questions asked from the respondents 

Category Thematic area Guiding Questions 
Management Food, nutrition How is the grazing managed? What plant 

species are consumed by animals? What is 
the carrying capacity? Is rotation of grazing 
areas practiced? Is supplementation done 
at any time of the year? To what category of 
animals? Are there times of lack of pasture, 
when do they occur and what strategies are 
implemented for them? 

Facilities What is the design of the corrals, what 
materials are used? Why are they made in a 
certain way? What facilities are present? 
What is the origin of the model used? How 
old are the facilities? Who made them? 

Health What are the health problems present? 
What practices are carried out to address 
them? How often? Is the producer in charge 
of the sanitary practices or does someone 
from outside the establishment? 

Logistics Is transhumance practiced? How are 
animals managed during winter and 
summer? How are the animals moved, with 
herder on a horse, by truck? Do they have 

                                                 
2
 National Institute of Agricultural Technology of Argentina 
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Category Thematic area Guiding Questions 
vans? How far do the animals have to 
move? How many days does the transfer 
take? How do they organize the feeding of 
the people who are in charge during the 
summer? What activities do they need to do 
when they arrive at the summer post? How 
long do they stay at the post? Are the 
people who are caring for the animals 
rotated in the summer stall? 

Marketing   To whom do they sell the produce? Do they 
sell all the produce to the same buyer? At 
what times of the year do they sell? Do they 
always sell to the same buyer? Is the 
commercial relationship long standing? 

Scale  Are they part of any formal association / 
organization of producers? Do they work in 
association with any other producer? For 
what activities do they associate with 
others? 

 
 

3. Results and Discussion 
 
The principal problems identified were organized into three categories depending on 
the degree of governance exercised by the producing families. According to Fernando 
Guzmán, we consider those situations of reality as problems with which we do not 
conform but we have the capabilities that allow us to modify them (Guzmán, 2019). 
There is agreement in the analysis of the different projects on these problems, which 
acquire different nuances according to the area.  

 
In this way, the first group of problems that was identified was the ‘management’ of 
production systems. It involves decisions related to food, health, genetics, 
reproduction and facilities. All these aspects are characterized by a high degree of 
governance exercised by the producing families and, therefore, manifest themselves 
as an internal scope to the productive system. A second group of problems is related 
to ‘commercial’ aspects having poor governance exercised by the producing families 
manifesting as an area external to the productive system. The third group of 
problems can be classified as ‘scale’ having intermediate governance exercised by the 
producing families. It is manifested in a space external to the scope of decisions of the 
individual productive system. 
 
3.1 Main Problems identified and described in the Extension Projects 
 
Extension projects address family farming (FF) including the goat production, with 
varying degrees of specificity. Some, such as those implemented in the department of 
Malargüe of the province of Mendoza, highlight goat breeding as the central axis, 
analyze their specific problems, and propose technological strategies for their 
resolution. Other projects, such as those carried out in the Bermejo Valley of the 
province of La Rioja, set objectives of integral territorial development among which 
goat farming is one of the productive activities. These projects do not do in-depth 
analysis of the restrictions or problems that arise within these production systems, 
nor do they propose any specific technological strategies that could enhance these 
production systems.  
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3.1.1 Management Related Problems 
 
The following ‘management’ problems are described in the projects:  
 

a) Producers have a quantity of animals that exceeds the capacity of forage 
supply, so there is overgrazing and degradation of natural grassland. Old and 
unproductive animals are not disposed of in time. 

 
This analysis is recurrent in all the projects. Reference is made to the impoverishing 
conditions of the natural pastures. The main cause of this impoverishment is 
attributed to overgrazing, which the resource has been subjected to over many years 
due to the maintenance of a number of animals that exceeds the forage supply. This 
animal overload is linked to the cultural problems of FF where the producers sustain 
an excess of animals because of the irrationality in their management practices. They 
consider their social prestige to be associated with the large number of animals 
reared by them.  

 
As an example, we can cite the project “Integrated Territorial Development, Malargüe, 
Mendoza” (Instituto Nacional de Tecnología Agropecuaria (INTA) AER Malargüe, 
2004), where the following stands out: 
 

“On the other hand, due to the idiosyncrasy of local producers, where the 
number of animals owned by a producer within a community is a sign of 
social importance, it is difficult to reduce the number of unproductive goats, 
to which is added the impact on the natural pasture made by all these 
animals, with the consequent degradation of the resource.” 

 
b) Genetics. There is a great heterogeneity of animals due to indiscriminate 

crossing that causes low quality of the product they offer. 
 
Though this topic is under scrutiny and remains controversial, it persists as a 
prominent problem discussed in all the projects. It is notable that in most of herds, 
the Creole breed is predominant with crossbreeding over a time. Breeds such as the 
Anglo Nubian, Boer, Saanen and others, have been introduced when the economy of 
the producers permits and through programs that have encouraged the incorporation 
of other breeds.  

 
In the project "Integrated Territorial Development, Carrizalito, Agua Botada, La 
Salinilla, Agua Nueva" (Instituto Nacional de Tecnología Agropecuaria (INTA) AER 
Malargüe, Mendoza) it is stated that: 
 

“The predominant goat breed is Creole, which is characterized by 
great rusticity and adaptation to the local environment, and in 
smaller numbers crosses with Anglo Nubian and Angora. There is not 
a single type of animal as a consequence of indiscriminate crossings, 
which determines a great heterogeneity and low quality of the 
product offered.” 

 
It is important to note that these additions have generally not followed an orderly 
plan of genetic improvement or considered adaptation to the natural environment. In 
cases where crosses introduced larger breeds to the Creole, for example, the Anglo 
Nubian or Boer, the animals had greater weaning weights, but also greater food 
demand. 
 

c) Not locking the animals in the pen daily nor handling them by a shepherd 
 
This problem has been highlighted in the southern area of Mendoza, where it is 
common for producers not to lock up the animals every afternoon, so they remain in 
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the pasture for 2-3 days without supervision, thus exposing them to risks. Permanent 
accompaniment by a shepherd is not a common practice anywhere in the region and 
there is a growing loss of animals due to predators.  
 

d) Low proportion of males used in service 
 
It is common to find a lower percentage of males than recommended, noting that they 
do not exceed 3% in most establishments. In the project "Integrated Territorial 
Development, Carrizalito, Agua Botada, La Salinilla, Agua Nueva" (Instituto Nacional 
de Tecnología Agropecuaria (INTA) AER Malargüe, Mendoza), this problem is 
described as: 
 

“The proportion of males used in the service is very low and the presence of 
old females that produce weak kids consuming low milk production means 
that the productivity indices are low.” 

 
e) There are a few health controls 

 
It is noted that in most cases health controls are not conducted beyond traditional 
treatments. These are not based on a diagnosis by a qualified professional but on the 
tacit knowledge of the producers. It may also include some inappropriate practices 
having poor impact on the health of the animals.  
 
3.1.2 Commercial Problems 
 
The ‘commercial’ problems highlighted in the projects include:  
 

a) Atomized sale of production directly on the spot 
 
This is the traditional way of selling through which most of the produce is marketed. 
However, in production systems that are close to cities or on important 
communication routes, a large proportion of produce is sold for slaughtering directly 
to the consumers for higher prices. This is done, however, without complying with 
current sanitary standard legislation. 

 
The problems linked with the competitiveness of the production systems clearly 
stand out in the project "Support for the Socio-Productive Development of the 
Bermejo Valley" (Instituto Nacional de Tecnología Agropecuaria (INTA), AER Valle 
del Bermejo). 
 

“High percentage of informal marketing, with productive areas isolated from 
the commercial circuit, do not present marketing strategies and hence lack 
quality controls.” 

 
b) Low profitability caused by low prices obtained from production, which 

causes decapitalization of producers. 
 

It is highlighted in most of the projects that the prices paid by the intermediaries, 
which are the merchants buying the majority of the production, are low or 
insufficient. This situation erodes the capacity for maintenance and growth of the 
productive systems. In the project "Integrated Territorial Development, Carrizalito, 
Agua Botada, La Salinilla, Agua Nueva" (Instituto Nacional de Tecnología 
Agropecuaria (INTA) AER Malargüe, Mendoza), the following stands out: 
 

“The situation raised together with other problems leads to a low 
profitability of the farms due to the low prices obtained and, consequently, to 
a progressive decapitalization of the sector, which motivates social 
phenomena such as the rural exodus and school failure.” 
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c) There are no agro-industries allowing the production of products with added 

value at origin 
 
Frequently highlighted is the lack of strategies to add value to the production at a 
local level, so that farmers get more revenue on the final product. Further analysis 
indicates that there is little or no presence of agro-industries in the areas of 
production, which can add value to the products, and that there is poor processing of 
by-products and handicrafts. 
 

d) Scarcity of commercial alternatives  
 
This problem is related to the previous one and focuses on the need for 
diversification of production in the face of the limitation of income due to the sale of a 
primary product.  However, there may be many other ways to generate income by 
adding value to the production at origin.   
 
3.1.3 Scale Related Problems 
 
A third group of issues is related to ‘scale’, which means that only a few organizations 
and producers are working in a coordinated way. These problems are frequently 
mentioned in the description of the situation analysis of the projects. Cooperative and 
coordinated work is considered to improve the economic results of the productive 
system. This is possible through lower purchase prices (of inputs), higher product 
prices, and joint sale to the distributors avoiding wholesale intermediation.  

 
In some cases, the producers' association notices gender issues, highlighting the lack 
of women's associations. In the project "Integrated Territorial Development, 
Carrizalito, Agua Botada, La Salinilla, Agua Nueva" (Instituto Nacional de Tecnología 
Agropecuaria (INTA) AER Malargüe, Mendoza), it is underscored that women play an 
important role in production activity as they perform fundamental tasks during the 
calving season. Women are also in charge of the animals that remain in the lowlands 
during the summer season in areas where transhumance is practiced and the men go 
up the Andes mountain range with rodeos. There is no organization of rural women 
allowing for social leadership in this sector of goat rearing. 

 
There is also frequent mention in the projects of the scarce use of appropriate 
technologies, without going into further detail regarding what technologies and the 
evidence are missing.  
 
3.2 Summary of the Principal Technological Strategies Applied and Identified 
 
Considering the breadth of the area considered for analysis, a variety of technological 
practices are employed in accordance with the natural characteristics of the 
environment, the customs of family producers, and the requirements of the 
destination markets. 

 
The technological practices are organized in accordance with the thematic divisions 
of the interviews, and are described as under:  
 

a) Feeding 
 

Grazing, in most cases, happens in the open fields with notable differences between 
different fields under study. In the southern Mendoza, transhumance is the norm with 
shepherds moving the animals every December. In many cases, they cover the 
distances as far as 100 km or more to reach the outposts in the mountain range 
where they remain until the end of May before the snowfall begins.  These transfers 
of animals take an average of approximately 7 days. 
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According to a producer, who visited the department of San Rafael in the province of 
Mendoza, he moves the animals every year in December covering a journey of 105 km 
that lasts 7 days until the source of the Atuel river in the Andes Mountains. There 
they graze in natural pastures until the end of May when they return to the lowlands 
taking a 5-day journey. The outposts in the mountain range are usually leased fields 
as part of a long-standing business relationship, in many cases more than 20 years 
old, although the contracts are annual. The remainder of the year the animals are 
pastured in fields in lower areas that are usually owned by the family producers.  In 
most cases, they do not have legal deeds to these pastures, which is a problem 
manifested on a recurring basis. 

 
This way, the productivity of the pasture is rotated through different areas and times 
of the year. The respondents highlighted the decrease in forage supply in recent years 
in which rainfall has decreased considerably and water sources, which were 
previously abundant, have dried up. To address this, in some cases, animals are 
supplemented during the winter months with corn or bales bought from a nearby 
agricultural area under irrigation. For example, a producer that we visited in the 
Iglesia department of the province of San Juan buys lucerne (Medicago sativa L.) 
bales from farmers who produce in the area having irrigation. 

 
In the Andean departments of San Juan, some producers practice transhumance with 
moving the animals to outpost in the Andes, spending the summer months in the 
mountain range, while others keep animals in the low fields all year round. It is very 
common for the same producer to have irrigated lots in the low areas where they 
grow lucerne (Medicago sativa L.), which is preserved "encastillada" (stacked in the 
field), and corn is used to supplement during the months of scarcity usually at the end 
of winter. In the Bermejo Valley of La Rioja, where transhumance is less practiced, the 
animals remain all year-round on the same property and usually do not receive 
supplementation. 

 
When analyzing the restrictions of the forage supply over the years, producers relate 
the scarcity of forage with the dry years, and the abundance with periods of greater 
rainfall without considering the importance of the stocking of forage. This is due to 
the fact that it is hard to track because of the difficulty involved in analyzing it in open 
farms and with movements of animals between different fields during winters and 
summers. To compound this, none of the producers graze only goats and their rodeos 
are usually composed of cows, goats, sheep and horses, which make a differential use 
of the forage supply. 

 
b) Facilities 

 
The facilities are constructed of materials available in the area such as sticks, straw, 
and stone. Although it is also very common to find constructions made from pallets 
and wire in the areas closer to cities. The use of enclosures dates back many years. 
They are used to enclose and shelter the animals with coverings on the southern side 
having roofed space to protect animals from the rain. In the mountainous area of San 
Juan, the main protection necessary for animals is on the west side since the 
prevalence of the Zonda wind3 is high.  

 
It is common that the facilities are not properly maintained. It contains a marked 
accumulation of manure that previously was sold as a fertilizer to farmers owning 
vineyards in the provinces of San Juan and Mendoza. In recent years, this practice has 
decreased due to higher freight costs, the infestation of weed seeds, and replacement 
by chemical fertilizers.  

                                                 
3 Strong, hot and dry wind that comes from the west. This wind phenomenon originates in the Pacific Ocean where it 
is initially full of humidity. As it crosses the Andes mountains, it discharges snow on the peaks, and moves down the 

mountains into Argentina mainland, while increasing temperatures and decreasing humidity as it descends.  
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The practice of locking up animals varies according to the area. In the southern 
Mendoza, once the number of animals is controlled with no registered health 
problems, it is very common that animals are not confined every day but only every 
three or more days. In the province of La Rioja, however, the animals are released 
every morning to graze and in the afternoon they return back to where they are 
locked up until the next day. Very few pens have water troughs as the animals 
typically drink from streams or watercourses available in the field. 

 
c) Health 

 
Sanitary practices are very basic, usually managed by the producers themselves and 
based on knowledge acquired informally and transmitted generationally. The 
presence of "corrocho” (Fasciola hepatica) is common, and it affects the animals 
mainly during "la veranda" when their principal water source are the natural 
mountain streams. In the southern part of Mendoza, the producers mention that the 
animals suffer from diarrhea when they return to the lowlands from the outpost in 
the Andes mountains and consume the water from the lower fields.  In many cases, 
these water sources have an origin in shallow perforations and undergo process of 
increased salinization during periods of drought. While the water is suitable for 
animal consumption, it is of a lower quality than what they have available in the 
outposts of the mountain range. 

 
The presence of "mascadera"4 is frequently mentioned, due to the consumption of the 
fruits of "Algarroba" (Prosopis alpataco). In the province of San Juan, the poisoning of 
animals through the consumption of toxic plants is recorded. However, the 
respondents were not able to identify the toxic plants and what kind of poisoning 
they cause. The mastitis and abortions are also common, yet not exceeding 10% of 
the herd. 

 
d) Logistics 

 
Different animal management practices are employed in the different locations of this 
study. As highlighted above, transhumance is common in the southern part of 
Mendoza, taking advantage of the high-altitude pastures during the months of 
December till the first days of May. This involves the movement of animals over 
considerable distances and is done with shepherds on horseback or in some cases, 
with trucks. This practice is common in all three areas under study, however, its 
frequency decreases going from south to north i.e., being very common in Malargüe 
and very rare in La Rioja.  

 
Agreements are usually made between producers to move the animals together each 
taking his turn during the stay of animals in the outposts up in the Andes mountains. 
It is the men who travel up to the mountains, stay approximately 15 days in the 
outpost from where they return to the lower fields. While the mountain outposts 
have precarious constructions, it is necessary that while herding the men carry with 
them all the necessary utensils in addition to food stuff, which is then supplemented 
with frequent slaughters practiced during the season. In the southern zone mating is 
concentrated from May to June. The bulk of the births occur in the months of October 
to November. This allows the producers to take advantage of greatest demand for 
kids at the end of the year.  

 
The "Castrones" (males) are kept separate from the females from October to April, a 
period in which it is common for them to be in the care of “Castroneros” who charge 
for the service approximately equal to the value of a kid. In San Juan and La Rioja, 
mating is continuous; the males are kept together with the females throughout the 
year, and thus births also occur year-round. In some instances, as in San Juan, this can 

                                                 
4 “Mascadera” is a chronic emaciating neuropathy affecting goats. 
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cause inconveniences with high kid mortality due to births in the cold season, when 
there is a lack of fodder and mothers are in poor body condition. While in the 
Bermejo Valley in the province of La Rioja, kid births taking place all year round is a 
productive strategy, as the forage supply is greater. There is also a growing year-
round tourism due to the proximity of two national parks and they can sell directly to 
restaurants and hotels, achieving substantially higher prices than selling through 
intermediaries. 

 
An issue that is present in all the producing areas is mortality by predators. The most 
common are pumas and condors.  In production near the inhabited areas, the 
presence of dogs can also cause serious damage to the herds.  

 

4. Conclusion 
 
A variety of situations were documented in the project areas across the mountains of 
the Cuyo. The technological practices implemented by the goat producers in the 
region have influence over the situations. On the one hand, a joint construction with 
the producers was recorded in long-standing projects such as those carried out in the 
Malargüe department in the province of Mendoza and those in the Bermejo Valley in 
the province of La Rioja. On the other hand, in areas where animal husbandry 
projects have not been carried out, as in the western departments of San Juan 
province, production is aligned to a greater extent with traditional productive 
practices. 

 
Considering that extension projects were developed after identifying problems using 
participatory methodologies where the producers were consulted, there is a logical 
relationship between the activities proposed and the current problems. A notable 
inconsistency, where the relationship is not clear, is related to the overgrazing and 
degradation of natural grassland as highlighted in the projects.. Additionally, the 
animal overload is linked to the cultural factors of the family producers. Having more 
animals is considered prestigious from socio-cultural perspectives. This is not an 
isolated observation confined to this productive area but is observed across other 
regions with a pastoral livestock culture and family production patterns.  

 
As observed in this study, these animal management strategies that come into conflict 
with the forage capacity are more closely linked to the maintenance of capital and the 
ability to use pasture production in times of greater growth than to hold prestige 
identification by the producers. However, the frequent animal mortality due to the 
lack of pasture is evident, and is highlighted in the observations of this study. Along 
the same lines, Oba (2012: 34) argues that:   

“For dryland ecosystems, the effect of biotic factors, such as grazing intensity, 
on plants has been overemphasized; while the effects of abiotic influences, 
independent of livestock densities, notably spatial and temporal variability in 
rainfall, have been ignored.” 
 

The producers relate to a greater extent the restrictions of forage supply with periods 
of scarce rainfall, without mentioning variations in the number of grazing animals. 
Another point of merits is the profitability of goat production. Although most of the 
projects underscore that the low profitability is achieved, yet no demonstrative 
analysis is presented quantifying the capital at stake. Considering that most 
producers correspond to the category of family farming, which is characterized by a 
lack of capital and the presence of a labour force, the profitability analysis would be 
irrelevant since the capital invested is minimal and has low liquidity, making it 
difficult to analyze the investment alternatives. 

 
The projects address the goat husbandry with different levels of granularity, but in all 
cases, the bulk of the proposed activities exceed the scope of the primary system of 
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goat husbandry incorporating activities aimed at vertical advancement in the 
production chain, adding value and using by-products, promoting associative forms 
between producers, both for economic benefits and gender issues, and the 
incorporation of rural tourism activities. This approach is supported by the 
intentionality of the programmatic tool. In the case of PROFEDER5, the strategy was 
to move beyond the productive chains approach and towards a systems approach in 
proposals for rural development, in a context where the resilience strategy is 
oriented to the reduction of risk levels, rather than the maximization of economic 
results. 

 
Analysis of the projects demonstrate that while the primary activity of goat 
husbandry yields an acceptable productive performance, the activity by itself is not 
enough to satisfy family necessities or the aspirations of family members. Therefore, 
the focus is on increasing income through aggregate activities. According to Ian 
Scoones, a central characteristic of the way in which pastoralist producers respond to 
uncertainty is by relying on different sources of knowledge (Scoones, 2022). On this 
basis, we can consider that goat producers capitalize on both their knowledge from 
the exercise of production through trial and error, the knowledge inherited from 
generations of goat husbandry, and the knowledge acquired from the technicians in 
the extension projects. Engagement and openness to varied knowledge sources 
demonstrates a pragmatic perspective in an environment that imposes difficult 
working conditions. As a result of this innovative stance, new life strategies are 
developed reaching beyond the scope of goat or agricultural production without 
neglecting this basic activity, which provides security in its strategy of social 
reproduction.   
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INFORMATION AND CONSENT FORM FROM RESPONDENTS  

(Non-Indigenous or Indigenous Respondents) 
*This form was translated into local language for the respondents* 

 

Title of the Research: Technological Strategies Implemented by Livestock 

Farmers Specialized in Goat Breeding in the Mountain Region of San Juan, 

Mendoza and La Rioja Provinces in Argentina 
 

                                                      
Principal Researcher: 

 

Fernando Diego Guzmán 

Area of Research and Technological Development for 

Family Farming, CR Mendoza – San Juan, National Institute 

of Agricultural Technology of Argentina, Argentina 

 

Research Supervisor: Self 

 

 
A) INFORMATION TO PARTICIPANTS 

 
 

1. Objectives of the research 
The objectives of this study were to clearly identify and understand the technological strategies implemented 

by the livestock farmers specialized in goat breeding in the mountain regions of San Juan, Mendoza and La 

Rioja Province. 

 

2. Participation in research 
The researcher will ask you several pertinent questions. This interview will be recorded in written form and 

should last about 50-60 minutes. The location and timing of the interview will be determined by you, 

depending on your availability and convenience. 

 

3. Risks and disadvantages 

There is no particular risk involved in this project. You may, however, refuse to answer any question at any 

time or even terminate the interview. 

 

4. Advantanges and benefits 

You will receive intangible benefits even if you refuse to answer some questions or decide to terminate the 

interview. You will also contribute to a better understanding of the causes for livelihood transformation of 

livestock keepers.  

 

5. Confidentiality 
Personal information you give us will be kept confidential. No information identifying you in any way will be 

published. In addition, each participant in the research will be assigned a code and only the researcher will 

know your identity.  

 

6. Right of withdrawal 

Your participation in this project is entirely voluntary and you can at any time withdraw from the research on 

simple verbal notice and without having to justify your decision, without consequence to you. If you decide to 

opt out of the research, please contact the researcher at the telephone number or email listed below. At your 
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request, all information concerning you can also be destroyed. However, after the outbreak of the publishing 

process, it is impossible to destroy the analyses and results on the data collected. 

 

 

B) CONSENT 

 
Declaration of the participant 

 I understand that I can take some time to think before agreeing or not to participate in the research. 

 I can ask the research team questions and ask for satisfactory answers. 

 I understand that by participating in this research project, I do not relinquish any of my rights, 

including my right to terminate the interview at any time. 

 I have read this information and consent form and agree to participate in the research project. 

 I agree that the interviews be recorded in written form by the researcher: Yes (   ) No (   ) 
 

Signature of the participant : ___________________   Date : ____________________ 

 

Surname : ________________________________ First name : ________________________________ 

 

Researcher engagement 

 

I explained to the participant the conditions for participation in the research project. I answered to the best of 

my knowledge the questions asked and I made sure of the participant's understanding. I, along with the 

research team, agree to abide by what was agreed to in this information and consent form. 

 

 

Signature of the researcher :                                     Date : 02-12-2022 

 

 
 

Surname: Guzmán                                                                                 First name: Fernando  

 

 Should you have any questions regarding this study, or to withdraw from the research, please contact 

Fernando Diego by e-mail guzman.fernando@inta.gob.ar  

 

 If you have any concerns about your rights or about the responsibilities of researchers concerning 

your participation in this project, you can contact the Area of Research and Technological 

Development for Family Farming, CR Mendoza – San Juan, National Institute of Agricultural 

Technology of Argentina by email guzman.fernando@inta.gob.ar 
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Abstract 
Penning of livestock especially in the southern Indian peninsula can 
be traced back to the Neolithic age. The presence of ‘Ashmounds’ 
across most parts of the southern Indian peninsula indicates a 
complex agro-pastoral economy flourishing since the Neolithic era. 
Contemporary studies on sheep penning in India, however, remain 
mainly focused on its contribution to soil fertility and relevance to 
organic farming and economics, but very few studies have focussed 
on the farmers’ preference for sheep penning, farmer-pastoralist 
relationships and sheep penning economy in the backdrop of a 
rapidly changing agriculture landscape in the Telangana state of 
India. Observations of the study indicate that changes in 
agricultural practices and decrease in commons have led to 
changes in the sheep flock size, seasonal migration pattern of 
pastoralists and farmers’ preference for sheep penning in the study 
area. Participant farmers of the study, who practice both penning 
and application of synthetic fertilizer, reported to have incurred 
relatively lesser input costs than the farmers who exclusively rely 
on synthetic fertilizers. Penning was reported to be the second 
major source of household income for the pastoralists who 
participated in the study, next to the sale of live animals. 

Keywords 
Penning; Sheep; Pastoralism; Deccan Plateau; Telangana; 
Exploratory study 

 

1. Introduction  
 
India has an estimated 535.78 million livestock population 
(Government of India, 2019). About 80 per cent of which is 
reared by the rural and pastoralist communities and maintained 
under extensive livestock management systems (Phand et al., 
2021). Penning of livestock is an ancient and the most common 
practice in the extensive livestock management and pastoralist 
systems across the world. Penning of livestock especially in the 
southern Indian peninsula can be traced back to the southern 
Indian Neolithic age (Korisettar et al., 2001a; Krishna & Morrison, 
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2009; Murthy & Sontheimer, 1980; Southworth, 2006). The presence of ‘Ashmounds’ 
(the remnants of large mounds or heaps of highly-fired cattle dung) across most parts 
of the southern peninsula indicate existence of a complex agro-pastoral economy 
flourishing since the Neolithic era (Allchin & Allchin, 1982; Kennedy, 2000; Korisettar 
et al., 2001b; Morrison, 2007; Murthy & Sontheimer, 1980).  
 
The study by Sekhar (2015) indicates that during the pre-colonial period, despite the 
availability of permanent village pastures, livestock (cattle and sheep) were regularly 
driven inside forests for fodder and water, especially during the periods of scarcity. 
However, dung was never collected from forests, which was the possible reason for 
improved soil fertility of forests in the region. The pens/corrals were known as patti 
in the regional Tamil language. They were called either as “maattupatti (or) 
thondupatti”1 based on the type of livestock enclosed in the penn/corral. There is also 
a frequent reference to patti in the old Tamil literature (Sekhar, 2015). However, 
scholars have a divided opinion about the specific relevance of heaping and burning 
such large piles of dung, as it holds both social and ritual importance (Johansen, 
2003; Allchin, 1963) as well as the utilitarian economic value (Paddayya, 1992, 
1974).   
 
A few significant geo-ethno-archaeological studies in Africa have shed many 
interesting insights on the ecological functions of ancient penning sites of pastoralists 
(Eguez et al., 2017). A study by Marshall et al. (2018) suggests that African grasslands 
have been enriched, restructured and diversified by the penning and herding 
activities of the pastoralist communities of Africa. The study by Donihue (2013) on 
Savannas of Kenya found relatively larger and fast growing trees and higher densities 
of Lygodactylus keniensis, a native gecko species at the edges of glades, suggesting 
that dung deposits of the ancient penning sites of pastoralists could be the reason 
behind the presence of large, fast growing trees and higher densities of geckos at the 
edges of the glades. 
 
Sheep is one of the earliest domesticated animals (Daly et al., 2021; Nomura et al., 
2013) and nomadic sheep rearing till today remains one of the dominant ways of 
rearing. Traditionally, sheep rearing was the primary occupation of a few specific 
pastoralist communities of the sub-continent (Somvanshi, 2006). The Dhangars of 
Maharashtra, Kuruma of Andhra Pradesh and Telangana, Kuruba of Karnataka (of the 
Deccan Plateau region) (Aerukala, 2020; Murthy & Sontheimer, 1980), the Konar of 
Tamil Nadu, the Bakarwals of Jammu and Kashmir, the Gaddis, Kanets, Kaulis and 
Kinnauras of Himachal Pradesh, the Bhotias of Uttarakhand, the Raikas of Gujarat and 
Rajasthan are particularly associated with sheep and goat rearing in India and are 
well known for sharing an intricate socio-cultural, religious, spiritual, and economic 
relationship with them (Koller-Rollefson, 1994; Patil, 2009; Sharma et al., 2003).   
 
Livestock in India produces more than 2600 million tons of dung per year (Kaur et al., 
2017). Penning of sheep and other livestock provides a regular supply of dung that is 
used for manure, fuel and building material (Portillo et al., 2015) and also has 
cultural and ritualistic significance (Notermans, 2019; Udayavani, 2020; Vedas 
Resources, 2012). However, contemporary studies on sheep penning in India remain 
mainly focused on its contribution to soil fertility and relevance to organic farming 
(Nandhini & Suganthi, 2018; Sriveda & Srihitha, 2020) and economy (Kolay, 2007; 
Shivkumara & Kiran, 2019); but very few studies have focused on the farmers’ 
preference for sheep penning, farmer-pastoralist relationships and sheep penning 
economy in the backdrop of the rapidly changing agriculture landscapes in India in 
general and Telangana in particular.  
 

                                                 
1.Cattle/buffalo are called Mattu, and livestock is called Thondu, in Tamil, the regional Language mainly spoken 

in the Indian state of Tamil Nadu. 



Pastures & Pastoralism, 01 (2023), 64-92                                           Doi: https://doi.org/10.33002/pp0105    

       

 

 

 

 

66 Kanna Kumar Siripurapu 

The Telangana Socio Economic Outlook report of Government of Telangana (2022) 
suggests that the overall gross irrigated area in the state has increased by 119% (6.2 
million acres in 2014 to 13.6 million acres in 2020), since bifurcation of the state 
from the former undivided Andhra Pradesh in 2014. The state also moved away from 
cultivation of the traditional dryland food crops of pulses and millets, and adopted 
cultivation based on more water intensive paddy (increase by 378%) and synthetic 
fertilizer intensive commercial crops of cotton (increase by 61%) (Government of 
Telangana, 2022). Sheep pastoralists do not prefer to graze their flocks among damp 
and inundated farmlands as sheep have evolved in dry and arid conditions and 
naturally averse to dampness.  
 
Telangana is now the second largest producer of cotton and paddy in India 
(Government of Telangana, 2022). It was assumed that the changing agriculture 
landscapes and shift in crop choices may have some impact on the farmers’ preference 
for sheep penning, farmer-pastoralist relationships and sheep penning economy in 
Telangana. In this background, an exploratory study was commissioned by Sahjeevan - 
Center for Pastoralism (Cfp)2 during 2019-20 to examine famers’ preference for sheep 
penning, farmer-pastoralist relationships and economics of sheep penning tradition in 
Telangana state (part of the Deccan plateau region of India). 
 

2. Methodology 
 
The study adopted an exploratory study design (Fusch et al., 2017) for scientific 
inquiry. Adopting the exploratory study design was appropriate for the present study 
for the following reasons. There were a lot of ambiguity surrounding farmer-
pastoralist relationships, negotiations, and economics of sheep penning in Telangana 
due to lack of similar detailed studies. The objective of the study was to discover new 
findings and ideas for further research (Kurt et al., 2011). Furthermore, the finances 
were extremely meagre, and the study coincided with the outbreak of the COVID-19 
pandemic in the study area, which greatly limited the sample size and rigour of 
investigation.  
 
The study area is geographically located in the Telangana state situated in the semi-arid 
Deccan plateau region of India. It experiences a hot and dry tropical weather. Based on 
the weather and climatology and soils, the state is broadly divided into three major 
agro-climatic zones – the Northern Telangana Zone (NTZ), the Central Telangana Zone 
(CTZ), and the Southern Telangana Zone (STZ) (TSDPS & DES, 2021).  
 
The NTZ comprises of 10 districts, the CTZ comprises of 12 districts and the STZ 
comprises of 11 districts. Two agro-climatic zones and one district from each agro-
climatic zone were selected following the random sampling technique (Bartlett II et 
al., 2001; Bryman, 2012). Kamareddy district represents the NTZ and Vikarabad 
district represents the STZ of the state. Both the study districts represent different 
agro-ecological zones with different precipitation rates, soil and crop profiles and 
densities of sheep population. It was assumed that such diversity would provide an 
opportunity to investigate the soil fertility management practices and penning 
choices of farmers of the study area. 
 
Criterion sampling, a variant of the purposive sampling technique (Cresswell, 2013), 
was adopted for selection of research participants. Pastoralists involved in mobile 
sheep pastoralism, and two types of farmers were considered as research 
participants – farmers who prefer for both penning and synthetic fertilizers and 
farmers who prefer only synthetic fertilizers for improving soil fertility. 

                                                 
2 Sahjeevan is a grassroots organisation based in Bhuj, Gujrat, India. 'Sah' means together and 'Jeevan' is living, 

implying harmonious-living. The organization envisions a world where pastoral communities will continue their 
traditional livelihoods living in harmony with nature. The Centre for Pastoralism is an initiative of Sahjeevan, 

with an objective to promote understanding of Indian pastoralism through action-research and advocacy. 
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Data was gathered by conducting personal interviews and focus group discussions 
(FGDs) (Mukherjee, 2003). As a protocol of an exploratory study, it is necessary to 
learn from the communities themselves. In an exploratory study, data collection is a 
kind of learning process than collection of evidence for predetermined set of 
questions. Therefore, a semi-structured questionnaire with predominantly open-
ended questions was used for data collection (Fusch et al., 2017). Data was collected 
through personal interviews and focus group discussions (FGDs) while strictly 
adhering to the COVID-19 protocols issued by the Government of India during the 
pandemic. Data was mixed but predominantly qualitative in nature, consisting of 
anecdotes, personal stories and experiences of farmers and pastoralists.  
 
A two phase data collection strategy was adopted to ensure data saturation (Francis 
et al., 2010). The two phase sampling strategy comprises of an ‘initial analysis 
sample’ and ‘stopping criterion’ (Francis et al., 2010) to achieve data saturation. The 
assumption was that data saturation occurs when no new information emerges from 
the research subjects. As assumed, data related to farmer-pastoralist interpersonal 
relationships, price negotiations related to penning, farmers’ crop choices and soil 
management practices reached saturation with the initial analysis sample of 24 
respondents and further new information hardly emerged thereafter. 
 
Qualitative data collected through interviews and FGDs was transcribed. Transcripts 
were subjected to inductive coding to initiate the coding process (Leech & 
Onwuegbuzie, 2007). Codes such as mode of communication between pastoralists 
and farmers, choice of farms for penning, terms and conditions for penning, and 
change in interpersonal relationships have emerged naturally from the data itself 
(Leech & Onwuegbuzie, 2007; Fereday & Muir-Cochrane, 2006). Report was 
developed by collating the coded information found to be common among the 
transcripts. Quantitative data related to the size of land, size of sheep flock, fee paid 
for penning, amount of fertilizer used is analyzed using cross-tabulation for 
descriptive purposes (Miles et al., 2019).   
 

3. Results 
 
3.1. Profiles of the Pastoralists and Farmers of the Study  
 
The sheep pastoralists of the study predominantly belong to the Kuruma community 
(known also as Dhangar in Maharashtra and Kuruba in Karnataka). The other 
community found to have been engaged in sheep pastoralism is Yerra Golla (a sub-
sect of the Golla/Yadava community). Both the communities belong to the other 
backward caste3 (OBC) category (Table 1). The average age of the participating 
pastoralists in the study is 43.5 years. The average duration for which they were 
involved in pastoralism is 24.5 years. Literacy rate among the pastoralists 
participated in the study was only 35.7% with 64.3% illiterates. Nuclear family is the 
common family structure among the study participants with the average family size 
of 4 persons.  
 
Table 1: Details of the Communities Involved in Sheep Pastoralism 

Name of the Pastoralist 
Community 

Community 
Category 

Number of 
Households 

(n = 14) 

Percentage of 
Households 

Kuruma OBC 10 71.4 
Yerra Golla OBC 4 28.6 

 

                                                 
3 https://en.wikipedia.org/wiki/Other_Backward_Class 
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Participant farmers of the study belong to the small and medium landholder category. 
The average age of the participant farmers is 43.8 years. The average number of years 
they are involved in farming is 18.4 years. Participant farmers of the study belong to 
Kuruma, Telugu Mudiraj Matsya and Yerra Golla communities belonging to the other 
backward castes (OBC) and Reddy community belongs to the general category (GN) 
(Table 2).  
 
Table 2: Details of the Communities Involved in Agriculture 

Name of the 
Community 

Category of the 
Community 

Number of 
Households 

(n = 10) 

Percentage of 
Households 

Kuruma OBC 2 20 

Reddy GN 3 30 

Telugu Mudiraj Matsya OBC 3 30 

Yerra Golla OBC 2 20 

 
Similar to pastoralists, farmers of the study also have nuclear families and the 
average size of the family is 4 members. Only 40% of the farmers are found to have 
primary level education with 60% illiterates. The average landholding size (own 
land) of the studies farmers is 7.4 acres. However, it was found that there is a 
difference in the average landholding size (own land) of farmers who are practicing 
both penning and chemical fertilizers and farmers who are using only chemical 
fertilizers to maintain soil health and enhance productivity.  
 
The average landholding (own land) of the participant farmers who are practicing 
both penning and chemical fertilizers is 9.3 acres (rainfed 7 acres and irrigated 2.3 
acres). The average landholding (own land) of farmers applying only chemical 
fertilizers is 4.5 acres (rainfed 3.5 acres and 1 acre irrigated). In addition to the own 
land, farmers relying exclusively on chemical fertilizers were found to lease-in land 
and the average size of lease-in land is 4.2 acres (rainfed) (Table 3). The crops 
cultivated by the participant farmers was found to be quite narrow and the major 
crops reported were paddy, pigeon pea, cotton, sugarcane and peanut. 
 
Table 3: Profiles of the Pastoralists and Farmers of the Study 

S.No. Variables 
Pastoralists 

(n = 14) 

Farmers 
(Penning and 

Chemical 
Fertilizers), 

(n = 6) 

Farmers 
(Only 

Chemical 
Fertilizers), 

(n = 4) 

1.  Primary occupation 
Sheep 
pastoralism 

Rainfed 
agriculture 

Rainfed 
agriculture 

2.  Average age  43.5 42.6 43 
3.  Average years involved 24.5 17.6 19.5 

4.  % with primary education 35.7 50 25 
5.  Average family size 4 4 4 

6.  
Average size of own flock 
(sheep) 

139 0 0 

7.  
Average size of own land 
holding (in ac) 

2.5 9.3 4.5 

8.  
Average size of lease in 
land (in ac) 

1 0 4.2 

 
Although results of the present study allude to a positive correlation between the 
small landholding size and exclusive use of chemical fertilizers (Figure 1), but 
observations of the present study remain inconclusive for two reasons: extremely 
small dataset and the lack of detailed inquiry in that direction. Further, studies on the 
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relationship between farm size and the use of chemical fertilizers or adoption of 
organic agriculture practices also remain inconclusive.  
 

 
Figure 1: The Correlations Between the Land Size and Number of Synthetic Fertilizer 
Bags Used Per acre 
 
3.2. The Major Livestock Species found in Sheep Pastoralism 
 
The major livestock species maintained by pastoralists under the study is sheep. The 
average flock size of sheep of the study is 139 animals. The pastoralists also keep a 
few goats among the sheep and the average number of goats kept in the flock is 8 
animals. Pastoralists under the study have reported to leave a few sheep (usually 
sick/injured) back home and the average number of such sheep is 28. Pastoralists 
under the study also lease in sheep from neighbours/others of their native villages 
and the average number of such lease in sheep is 21. The owners of such sheep pay an 
agreed amount (cash and kind) to pastoralists for taking care of their sheep.  
 
Poultry also forms an important part of the livestock kept by the pastoralists under 
the study and the average number of chicken maintained by pastoralists is 8 birds. 
Traditionally, dogs have always been associated with pastoralism and enjoy a very 
special place in the culture and traditions of the Kuruma community. They are kept 
for herding and guarding the livestock and also as a regular companion to humans. 
The average number of dogs kept by pastoralists under the study is 2. In addition, 
pastoralists were also found to keeping a few other livestock, usually pony/bullock 
kept as pack animals and the average number of such other livestock is 2.  
 
Earlier (some 25–30 years ago), the average size of the sheep flock was 312 animals 
(55.4% larger than the present flock size). Traditionally, other livestock of goats, 
poultry, pack animals and dogs have been a part of sheep pastoralism in the study 
area. Like today, goats were kept among sheep earlier too and the average number of 
goats was 42 animals (81% more animals than the present number). Chicken were 
kept earlier too and the average number of chicken was 13 birds (33% more birds 
than present). The average number of sheep herding/guardian dogs kept earlier was 
2. The average number of other livestock kept for pack animals earlier was 3. Similar 
to today, sheep were leased in earlier too and the average number of sheep leased in 
was 40 (46.2% higher than present) and the average number of goats leased in 
earlier was 14. 
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3.3. Seasonal Migration Patterns and the Penning Season  
 
The inception of seasonal migration in the study area is usually during the month of 
November–January. However, pastoralists often linger around their native villages till 
the end of November and leave for seasonal migration during the month of 
December–January. It was observed that pastoralists of the two study districts prefer 
different routes of seasonal migration. For instance, pastoralists of Vikarabad district 
migrate south-west towards Sedam in Karnataka, about 100 km from their native 
villages. Pastoralists of Kamareddy district tend to migrate north-west towards 
Nanded in Maharashtra, about 200 km from their native villages. 
 
The penning season in the study area usually commences during the month of 
December–January and concludes during the month of April–June. The average 
duration of penning season during the year 2020 was 106.8 days (3.5 months) and 
the average number of days spent on penning at each farm was 5.2 days.  
 
A sheep flock is referred to as gumpu or manda in Telugu, the regional language of 
the study area. It was reported that two to three pastoralists, usually of the same 
village, come together to form a group, which is called locally as “Melam”. A Melam 
consists of both pastoralists and their livestock. They stick together throughout the 
migration season – they graze, pen, cook and eat together. The few main reasons for 
pastoralists coming together to form Melam are – security during migration, sharing 
of labour (usually one of them goes out in search of potential farms for grazing and 
penning), and to increase the size of the flock as farmers in the study area usually 
prefer to pen a flock having more than 500 sheep. Further, pastoralists (both sheep 
and cattle) of the study area usually hire one or two labourers for taking care of the 
livestock (Siripurapu et al., 2020; Siripurapu, 2021). 
 
3.4. Hiring of Penning Services in the Study Area 
 
The average number of farmers hiring penning services was observed to have been 
increasing steadily over the past five years in Telangana study area. For instance, the 
average number of farmers hiring penning services in the year 2019 was 43.7 (68% 
increase) compared to 26 number of farmers hired the same in the year 2016 (Figure 
2). The year 2020 has shown a 66% dip in the number of farmers hiring penning 
services in the study area and it can be attributed to the COVID – 19 induced 
lockdown (Siripurapu, 2021). 
 
Farmers in the study area pay both in cash and kind (food grains) to pastoralists in 
return for penning at their farms. The average penning fee per night collected from 
farmers was INR 985.7 (USD 9.55) for an average flock size of 600-800 sheep during 
the year 2020. On an average, pastoralists in the study area charge INR 1.5–2 per 
sheep for penning per night. Author’s personal observations of penning economy of 
cattle pastoralists in four districts of Kamareddy, Nagarkurnool, Nizamabad and 
Rajanna-sircilla of Telangana also indicate that cattle pastoralists charge between INR 
8-10 per animal per night for penning (Siripurapu et al., 2020). It was observed that 
there has been a steady increase in the average penning fee per night in the study 
area. For instance, the average fees collected from farmers for penning a flock of the 
size between 600-800 sheep per night during the year 2016 and 2020 were INR 
535.7 (USD 6.51) and INR 985.7 (USD 9.55), respectively (Figure 3). There has been 
84% increase in the average penning fee per night from the year 2016 to 2020. As per 
the response of the participant farmers and pastoralists, one of the major drivers 
behind the increase in penning fee is  the increase in the demand for organic farm 
inputs and agriculture area and the decrease in number of households rearing 
livestock (both large and small ruminants). However, further in-depth studies are 
required to ascertain this. 
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Figure 2: The Average Number of Farmers Hiring Penning Services for the Past Five 
Years in the Study Area 
 

 
Figure 3: Sheep Penning Fee (INR) /night in the Study Area 
 
Payment in kind (known locally as Bettam) by farmers to pastoralists in the study 
area includes 5-8 kg of food grains (usually rice).  Traditionally, food grains were paid 
in kind to both the pastoralists and their guarding dogs. It was reported that during 
the period 2016 – 2019 pastoralists were paid mainly 5-6 kg of rice in kind, and only 
7% of the respondents have reported to also have received vegetables during 2016 - 
2019. However, there is not only an increase in the amount of rice (5-8 kg) but even 
vegetables (100% HHs) have made their way into bettam since the year 2020.  It was 
reported that farmers in the study area have started vegetable cultivation on small-
scale on a few decimals of land for domestic consumption, since the advent of bore-
wells at individual farms.  Farmers usually share a few vegetables from their gardens 
with pastoralists as a part of bettam. However, it is unclear whether COVID-19 
induced lockdown has played any role in the inclusion of vegetables in bettam during 
the year 2020.  
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3.5. Contribution of Penning to the Pastoralist Household Income 
 
Pastoralism is the mainstay of pastoralists of the study area. The household (HH) 
income of pastoralists is derived from multiple sources that include the sale of 
livestock, penning, sale of dung, agriculture and others (usually wage labour and 
occasional sale of small quantities of wool and wool-based products). The mainstay of 
pastoralist HH income however is the sale of livestock. The average annual pastoralist 
HH income from the sale of livestock in the year 2020 was INR 199,143 (USD 2,420). 
It was observed that the average annual HH income from penning in the year 2020 
was INR 99,357 (USD 1,207), accounting to the second major source of the pastoralist 
HH income in the study area (Figure 4).  
     

 
Figure 4: The Different Sources of Annual Pastoralist Household Income in the Study Area 
 

 
Figure 5: The Share (in %) of Sources of Income of Pastoralist Households in the 
Study Area (Year 2020) 
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It was observed that the percentage share of penning, sale of dung and other sources 
of pastoralist’s annual HH income remains fairly static in the financial year 2016 and 
2020. However, a slight (1%) variation was observed in the percentage of share of 
pastoralist annual HH income from agriculture and livestock. The percentage share of 
annual HH income from agriculture has increased by 1% and the percentage share of 
livestock of the HH income has decreased by 1% during the period 2016 – 2020 
(Figure 6). 
 

 
Figure 6: The Share (in %) of Sources of Income of Pastoralist Households in the 
Study Area (Year 2016) 
 
3.6. Investment of Farmers on Penning in the Study Area 
 
On an average, farmers have been practicing in penning for 20 years in the study 
area. Farmers of the study area have reported that pastoralists charge anywhere 
between INR 500 (USD 6.08) and INR 1,450 (USD 17.62) for penning for a night. On 
an average, a farmer pays INR 850 (USD 10.33) for penning for a night. Farmers in 
the study area usually prefer a flock with more than 500 sheep and an ideal flock 
should have anywhere between 600 and 800 sheep. The average number of days 
farmers hire penning services is 5.2 days; however, a few farmers would not mind 
having the flocks at their farms for a bit longer. 
 
The average investment on penning per acre is INR 2,465 (USD 29.96) in the study 
area. However, penning is usually practiced in a three year cycle, which means, 
farmers would invite flocks for penning on the same piece of land only once in three 
years. Farmers reported that approximately 60% of farmers of the studied villages 
apply chemical fertilizers as well as practice penning to maintain soil health and 
enhance yields. It was also reported that approximately 40% of farmers of the 
studied villages almost exclusively rely on chemical fertilizers for the same. It was 
found that farmers of Vikarabad district seem to have a strong preference for sheep 
penning while the farmers of Kamareddy district have shown interest in both 
penning the cattle and sheep.  
 
3.7. The Impact of Penning on the use of Chemical Fertilizers in the Study Area 
 
Observations of the study indicate that the average amount (in INR) spent per acre on 
chemical fertilizers by farmers practicing penning and applying chemical fertilizers is 
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relatively lower (47.6%) than the average amount spent by farmers applying only 
chemical fertilizers (Figure 7). While the average amount spent on chemical 
fertilizers per acre by farmers practicing penning and applying chemical fertilizers 
and farmers using only chemical fertilizers in the year 2020 was found to be INR 
4,900 (USD 59.55) and INR 7,472 (USD 90.81), respectively. It was however, 
observed that there is no significant difference in the amount spent on application of 
pesticides between both the groups. The amount spent per acre on pesticides by 
farmers practicing penning and applying chemical fertilizers and farmers using only 
chemical fertilizers in the year 2020 were found to be INR 1,352 (USD 16.43) and INR 
1,340 (USD 16.29), respectively. Farmers who practice penning have reported that 
dung and urine deposited by sheep (or cattle) enriches soil fertility (Immanuel et al., 
2010). The fertility of the soil treated with penning usually lasts for three years (or 
three cropping seasons), because of which the need for application of chemical 
fertilizers decreases considerably. Farmers in the study area usually treat a piece of 
land with dung or penning once in three years (or three cropping seasons) to 
maintain soil fertility.   
  

 
Figure 7: Difference in the Amount Spent (in INR)/per acre on Synthetic Fertilizers 
and Pesticides by Farmers Practicing Penning and Synthetic Fertilizers and Farmers 
Applying only Synthetic Fertilizers in the FY 2020 
 
It was evident from observations of the study that both the groups of farmers use 
chemical fertilizers and pesticides for maintenance of soil health and control pests 
and diseases. It was however noticed that the average number of bags of urea + DAP 
(di-ammonium phosphate) used by both the groups vary. Farmers practicing penning 
and applying chemical fertilizers seem to be applying 60% less number of bags when 
compared with the farmers using only chemical fertilizers. The average number of 
bags of chemical fertilizers per acre by farmers practicing penning and applying 
chemical fertilizers and farmers using only chemical fertilizers in the year 2020 was 
found to be 5 and 8, respectively (Figure 8). 
 
3.8. Communication between Farmers and Pastoralists over Penning 
 
Usually, one of the members of the pastoralist group (Melam) or a family member 
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go out in search of pastoralists and invite them to stop by their farmlands for 
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penning. Farmers and pastoralists keep in touch and communicate with each other 
over the phone or social networks. It was found that farmers and pastoralists of the 
study area are acquainted with each other for over 20 years, on an average.  
  

 
Figure 8: Difference in the No. of Bags (Urea + DAP) used per acre by Farmers Practicing 
Penning and Synthetic Fertilizers and Farmers Applying only Synthetic Fertilizers 
 
3.9. Criteria used by Pastoralists for Choosing a Farm for Penning 
 
It was noticed that pastoralists use an elaborate set of criteria for choosing a potential 
farm for penning. The criteria used by pastoralists include availability of sufficient 
fodder and water for their livestock, potential duration of their stay at a farm, existing 
crops both at the farm chosen for penning and the adjacent farms, character of the 
farmer and their history of payment for penning, safety of the livestock, presence and 
convenience of route that they may use for onward journey, safety of the route, and  
presence of other flocks along the way on the onward journey to avoid any potential 
competition or conflict among the pastoralists. 
 
3.10. Terms and Conditions of Pastoralists to Penn at a Farm 
 
Pastoralists under the study have reported to have a few unwritten terms and 
conditions for penning at a farm. They would confirm the number of days of stay at a 
farm and the amount paid by a farmer for penning for a night. They would confirm 
whether a farmer expects a goat/sheep ram in exchange to allow grazing and staying 
at a farm. They would also consider the availability of enough fodder and water for 
the flock. Usually nothing takes place in written form and pastoralists often get into 
oral agreement with farmers in the presence of a third person (mediator/witness). 
The oral agreements over penning include payments in cash and kind from farmers 
and donation of a lamb (goat or sheep) to farmers by the pastoralists. 
 
3.11. Terms and Conditions of Farmers to Allow Penning at Their Farms 
 
Farmers in the study area decide the penning fee based on the size of the flock/herd. 
Farmers usually prefer a flock having about 600 – 800 sheep and do not find a flock 
with less than 500 sheep desirable for penning. In case of cattle, farmers prefer a herd 
with 200-400 cattle heads. The average cycle of penning at the farm in the study area 
is 3 years. In addition, farmers of the study area often lay down a few conditions to 
allow flocks for grazing and penning at their farms. Pastoralists are asked to prevent 
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their flocks from going astray and raid crops on their own farm or the neighbouring 
farms. Pastoralists are asked to take their flocks for drinking water at water bodies of 
the village without letting out their livestock into farms along the route and prevent 
any potential crop raiding. Pastoralists are asked to use water from the bore-well and 
straw heaps at a farm judiciously. Pastoralists are asked not to cut or pollard trees at 
the farm or neighbouring farms to feed their flocks. Farmers often make it clear that 
in case of any crop raiding by the flock, either on own farm or neighbouring farms, 
the compensation will be borne by the pastoralists.  
 
3.12. Changes in Interpersonal Relationships and Terms and Conditions over Time 
 
The changes in cropping pattern, increase in area under agriculture, and decrease of 
commons, among others have brought quite a few changes not only in the livestock 
population and seasonal migration, but also in the interpersonal relationships 
between farmers and pastoralists in the study area. It was said that the area under 
cultivation has increased and livestock has decreased in the study area. This shift has 
led to farmers actively pursuing pastoralists to pen at their farms in exchange for 
money.  
 
Unlike earlier, pastoralists are now migrating further away from their native villages 
and relatively spending very little time at each farm, leading to disruption of long-
term relationships that they have enjoyed traditionally. Penning has now become 
more of a commercial activity than a co-dependent relationship. Earlier, money was 
not a part of the penning tradition, but now it has turned into a major income 
generation activity for pastoralists of the study area. Agreements over payment or 
exchange of livestock are made first before entering a farm for grazing or penning. 
 
Earlier, pastoralists used to give a goat or sheep ram voluntarily as a present on 
family functions and festivals of landowners but such practices have now become a 
part of the formal agreements of grazing and penning. Pastoralists have started 
procuring fodder from market in case of need, a practice which was uncommon 
earlier.   
 

4. Discussion 
 
Factors influencing farmers’ fertilizer input behaviour with regards to farmers’ own 
characteristics, land size, land tenure, education, gender, neighbouring effect, 
resource endowment, cropping structure, among others, have been discussed 
extensively in the existing literature (Brunelle et al., 2015; Takeshima & Liverpool-
Tasie, 2015; Takeshima et al., 2017; Yanggen et al., 1998). Most studies on land size 
suggest that the intensity of chemical fertilizer application decreases as land size 
increases without any impact on the yield, as large-scale farms are more likely to 
substitute advanced farm machinery and agricultural technologies for chemical 
fertilizer use (Ju et al., 2016). However, Aryal et al. (2021) in the study on the factors 
affecting farmers’ use of organic and inorganic fertilizers across the Indo-Gangetic 
Plains in India, Nepal, and Bangladesh found that large farm size is positively 
associated with the amount of application of both urea and DAP in paddy cultivation. 
The study suggests that wealthier households (HHs) and HHs with more livestock in 
all study locations, except the Indian state of Haryana, were found to apply more of 
the same. The same study also found that the likelihood of application of manure has 
increased with the increase in land size, but the rate of application was inversely 
related. 
 
Similar to observations of the present study, a study by Rapsomanikis (2015) in 
Kenya found that small landholding farmers use seeds and chemical fertilizers more 
intensively than large landholder farmers. Wu et al. (2021a) in the study on farmers 
of Northern China found that the deviation from optimal use of chemical fertilizers of 
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small-scale farmers is significantly higher than that of the large-scale farmers. The 
general notion is that small farmers are usually resource poor, therefore, cannot 
afford to buy sufficient amount of chemical fertilizers, and also more likely to apply 
less or an unbalanced use of chemical fertilizers (Singh et al., 2014). However, studies 
have also found that chemical fertilizer use efficiency is inversely proportional to 
farm size i.e., the smaller the farm size, the higher the fertilizer use efficiency (Hu et 
al., 2019). 
 
Wu et al. (2021b) in the study on the impact of land transfer on the intensity of 
chemical fertilizer application in China found that men farmers with smaller arable 
land, and long years of farming experience, as well as younger farmers and farmers 
with higher awareness of low-carbon agriculture or membership in specialized 
farmer cooperatives tend to apply less amounts of chemical fertilizers (Chen et al., 
2011). 
 
Land ownership rights and tenure security also play a major role in farmers’ choices 
and behaviour. The property rights theory suggests that a stable, clear, and long-term 
land rights will encourage farmers to make responsible investments, such as the 
application of organic fertilizer that can lead to soil improvement in the long term 
(Bungau et al., 2021; Liang et al., 2020; Ya-Hui et al., 2019). Conversely, short and 
unclear tenures and unstable land rights can provoke predatory short-term 
production behaviour of farmers Wu et al. (2021) submit that farmers may apply 
more fertilizer on the transferred land, especially when the contract duration and 
stability are unclear and apply more chemical fertilizer on the transferred land 
(Otsuka et al., 2001).  
 
Kolay (2007) found that a sheep produces about 0.5 kg of droppings and 1.2 litres of 
urine every day. The nitrogen, potassium and phosphorus (NPK) content of sheep 
droppings is N= 0.7%, P=0.51% and K=0.29 % and that of urine is N=1.5%, 
P=0.05% and K=1.96%. Studies suggest that penning of 100 sheep for 6 nights can 
fertilize around 2.5 acres of farmland (Nandhini & Suganthi, 2018). Telangana has 
17.4 million sheep, providing about 9 million kg of manure and about 21 million litres 
of urine every day. Farmers of the study area reportedly pay an average INR 1.5 – 2.0 
per sheep for penning per night, which could generate a revenue of an estimated INR 
26 million (USD 316,843) per day in the state (Nandhini & Suganthi, 2018; Sriveda & 
Srihita, 2020). The average duration of sheep penning in Telangana state is 107 days 
and the estimated revenue generated from sheep penning alone could be 
approximately INR 2.7 billion (USD 327,240) within a span of 3.5 months (107 days). 
If the revenue generated from the sale of dung of sheep, goat, cattle and buffalo and 
penning of cattle is calculated, then the figure would be even higher.  
 
Personal observations at Salkapuram village, Kallur Mandal, in Kurnool district of 
Andhra Pradesh, found that the panchayat (village council) usually auctions the 
village farmlands and commons for grazing. Pastoralists of the surrounding villages 
usually participate in a bid to gain access to the village grazing lands. The bidding fee 
would be anywhere between INR 50,000–100,000 (USD 609-1218) per individual to 
gain access to grazing at the village.   
 
Nandhini & Suganthi (2018, p.371) hypothetically put forward the “penning theory”, 
which elucidates that “…….the sheep get their feed from field and field is enriched 
with nutrients and loads of microorganisms act on them to turn the soil more fertile 
than before”. It may open new research opportunities to investigate how this 
hypothetical theory behaves in the different and dynamic socio-cultural, economic, 
agricultural, land tenure regimes and climate change settings.   
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5. Conclusion 
 
Penning and sale of dung accounts to the second major source of HH income of 
pastoralists who participated in the study. Results of the study indicate a steady 
increase in the average HH income of pastoralists from penning during the period 
2016 - 2020. However, it is seldom considered as an important livelihood and income 
generation activity, therefore, remains out of the purview of the Telangana state 
machinery. Perhaps, the promotion of penning and dung sale should be 
institutionalized as “manure economy” and included as a mandate of both the state 
agriculture and animal husbandry departments. The Government of India and few 
Indian states like Chhattisgarh, have already initiated schemes for institutionalization 
and streamlining of the dung economy.    
 
Godhan Nyay Yojana is the flagship scheme of the Indian state of Chhattisgarh 
(Pandey et al., 2022). The objective of the scheme is to “facilitate rapid strengthening 
of the rural economy” by giving “a boost to the dairy business and organic farming” 
while improving the rural environment. Chhattisgarh is the first state in the country 
to procure cattle dung and establish a system for procurement in a profit oriented 
approach. Currently, cattle dung procured under the scheme is used for the 
production of vermi-compost. GOBARdhan4, a centrally sponsored scheme by the 
Government of India, supports the villages in safely managing the livestock and 
agriculture waste and converting them into bio-gas and manure through rural 
enterprises. Similarly, the Ministry of Petroleum and Natural Gas (MoPNG) has 
already launched the "Sustainable Alternative towards Affordable Transportation" 
(SATAT)5, to boost the renewable energy sector and technologies. The SATAT 
provides the necessary opportunities for effective management of bio-waste and 
conversion of the same into economically viable models such as the production of 
compressed-biogas and manure. The Ministry, under this scheme promotes 
marketing of bio-compressed natural gas (Bio-CNG) in the country.   
 
With regards to farm input costs, observations of the present study indicate that 
farmers who are practicing penning tend to incur relatively lower expenses on chemical 
fertilizers when compared with the farmers who rely exclusively on chemical fertilizers 
for enhancement of soil fertility and production. However, results of the study assume 
that land ownership rights and tenure security may also play a major role in farmers’ 
interest in more environmental friendly choices like sheep penning. 
 
Agricultural expansion, disappearance of commons and unavailability of labour were 
cited as the major constrains of mobile pastoralism. Furthermore, pastoralists of the 
study indicate that acquiring immovable assets such as agriculture land and a more 
settled lifestyle is the future. However, more studies are necessary to understand the 
future of pastoralism in the study area. 
 
Other services of sheep and other livestock include trampling of soils and application 
of manure directly to farmlands without any transportation and application costs, 
free services for rejuvenation of commons, pastures, and forests, control of weeds, 
recycling of nutrients, seed dispersal, among others, in-lieu of grazing throughout the 
year, are not even accounted. Such dimensions of penning in the context of India need 
further investigation.  
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Sainikpuri, Secunderabad - 500094, Telangana, India 

 

Research Supervisor: Sushma Iyengar
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1. Objectives of the research 
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opt out of the research, please contact the researcher at the telephone number or email listed below. At your 

request, all information concerning you can also be destroyed. However, after the outbreak of the publishing 

process, it is impossible to destroy the analyses and results on the data collected. 
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Surname : ________________________________ First name : ________________________________ 

 

Researcher engagement 

 

I explained to the participant the conditions for participation in the research project. I answered to the best of 

my knowledge the questions asked and I made sure of the participant's understanding. I, along with the 

research team, agree to abide by what was agreed to in this information and consent form. 
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Abstract 
Camels are vital to the daily life of all desert dwellers, especially 
Bedouins, for whom they form a source of food, a means of 
transportation and recreation. To appreciate the unique 
contribution that Arabian camels make towards the community 
life and the history of the desert lands, in this paper, the pastoral 
production systems observed across three major regions - 
Butana, Kordofan and Darfur - are discussed. The field survey 
based study was conducted from August 2011 to May 2014 using 
structured interview method to determine the limitations and 
challenges faced by camel pastoral community in main camel 
production regions of Sudan. The results revealed that the 
average of calving interval was 30 months; male camel is rutting 
for 3 months during rainy season. She-camel gives birth to 6-8 
calves throughout the life. The average milk yield was 3 liters per 
day with the lactation period extended to more than 10 months. 
The calf is weaned for 10 months or more. Social prestige and 
continuity of traditional heritage are the major reasons for 
keeping animals rather than economic revenue. However, it was 
found that the security issues are limiting camel breeding 
practices and pastoralists’ movement in the semi-desert and 
mountain regions. Internal conflicts between farmers and 
pastoralists that often develop into tribal wars also affected 
pastoral production systems. Such constraints in addition to the 
lack of government support and favorable policies present major 
challenges to camel pastoral system in the region. 

Keywords 
Challenges; Camel; Mountain; Pastoralist; Pastoralism; Sudan  

 

1. Introduction  
 
The camel is an important species uniquely adapted to hot and 
arid environments (Schwartz, 1992) and contributes significantly 
to the food security of nomadic pastoral households. This unique 
adaptability makes this species ideal for human use in the arid 
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and semi-arid land conditions. The contributions of camels to the human welfare in 
the developing countries are generally obscured by several factors, which tend to 
underestimate their true value. Firstly, the estimates of camel populations are usually 
inaccurate due to the lack of a periodical census. Secondly, their products seldom 
enter a formal marketing system; thus, their contribution to subsistence and the 
national economy is rarely realized (Njiru, 1993).  
 
Ahmed & Iqbal (2012) stated that the productivity of the animal depends on genetics, 
health status, and management. Proper management and health practices ultimately 
lead to improved production and reproduction. The existing traditional management 
practices of camel production require interventions for the improvement of camel 
productivity. Increasing human population pressure and declining per capita 
production of food in Africa precipitated an urgent need to develop previously 
marginal resources, such as the semi-arid and arid rangelands, and to optimize their 
utilization through appropriate livestock production systems among which camel 
production is certainly the most suitable (Schwartz, 1992). Despite the camel’s 
considerable contribution to food security in semi-dry and dry zones, and existence 
as a major component of the agro-pastoral systems in vast pastoral areas in Africa 
and Asia, little is known about its production potential and production systems 
compared to other domestic animals. Most of the previous research conducted on 
camels stresses on diseases, reproductive physiology, and characterization 
(Mohammed, 2000). The available information on camel production potential and 
production systems, especially in Sudan, remains inadequate. Pastoral camel 
production is under pressure because of multiple changes in the production 
environment. Increasing human population pressure on pastoral grazing areas and 
the economic implications resulting from diseases and lack of veterinary services are 
some of the factors that adversely affect traditional camel production. Additionally, 
reproductive performance is low in camels due to late first parturition, long 
parturition intervals, and high calf mortality. Improvement in reproductive 
performance and reduction of animal losses by management measures that apply to a 
mobile system, appear to offer possibilities of increasing camel productivity and 
capacity to support the increasing human population. An adequate understanding of 
traditional camel production practices forms the foundation on which improvements 
and innovations could be based (Farah et al., 2004). In line with this objective, 
current study was carried out in three main regions of camel production in Sudan. 
The main aim is to clarify the camel management systems, husbandry practices, and 
cameleer’s constraints and challenges. Additionally, we also identify the socio-
economic values of camel, and contribution of camel products to the improvement of 
overall household incomes.  
 

2. Methodology  
 
2.1 Study Areas 
 
The study was conducted in major camel production regions of Sudan, which 
comprise Butana, Kordofan, and Darfur.Description of the regions is as follows. 
 
The Butana region 
 
Butana lies in the Sahel zone of Sudan, surrounded with mountains in the east, center, 
and south. It is bounded by the river Nile and Blue Nile from the west, River Atbara 
from north and Geddarif railways on the eastern and southern boundaries (Map 1). It 
covers an area of approximately 12,000 square kilometers (Abusin, 1990). The 
Butana is located at the cusp of climatic and ecological transition zone that has 
Savannah in the south and Sahara in the north. Based on the long-term average 
precipitation, Sahel is marked by annual precipitation of up to 100 mm in the North 
and 600 in the South. Duration of the rain varies from 2 to 5 months (June to 
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September/October). The extreme spatial and temporal variability of rainfall 
resulting from the inter-annual fluctuations in the north-ward drift of the Inter-
Tropical Convergence Zone (ITCZ) leads to unpredictability in the rainy season, and 
thus, to the recurring drought events at an irregular interval. 
 
According to Al-Khouri & Majid (2000), inter-annual variability of the rainfall with 
the severe drought events leads to a natural shift in the vegetation pattern across 
several hundred kilometers. The temperature in the Butana is generally considered 
high all-round the year, with a drop in July and August as a result of moisture and 
cloudiness. It rises again by September, and then drops to a minimum with the 
advance of cool Northern winds during November. Highest temperature is recorded 
in April, while January remains the coldest month (Abusin, 1990).  
 
There are three main types of natural vegetation found across Butana. Acacia trees 
form the major perennial vegetation, including Acacia terlilus, Acacia seyal, and Acacia 
mellifera. The shrubs are the second perennial vegetation found in Butana and it 
includes bushy grasses scattered all over the region. The third type includes the annual 
grasses and herbs. These herbaceous plants are dominant during the wet season and 
only a few species sustain during the dry season. During the rainy season, the low areas 
that remain covered in water for a long time become less vegetated due to the spoilage 
of seeds. The variation in the rainfall in addition to the variations in relief, drainage, and 
parent material produce a clear local difference in the Butana soil.  
 
The Kordofan region 
 
Kordofan region is located in an arid and semi-desert ecological zone that is 
surrounded by the mountains both in the north and south. It is located between 12°: 
25`- 13°: 45`N and longitudes 24°:45`- 30°:30` E. The rainy season in this zone is 
shorter and only extends from July to October with August being the wettest month. 
The average annual rainfall estimated in this region was 298 mm with uniform 
relative humidity ranging between 22-25% in the dry season and 75% during the 
rainy season. Wind velocity is usually less than 8 km/hour. The vegetation cover 
which is a reflection of that climatic zone and soil type range from a sparse growth of 
drought-resistant grasses and dwarf scrub in the north through a belt of open wood 
and grass in semi–arid central region to open forest in the well-watered south. The 
common trees belong to the species of genus Acacia. Whereas, the vegetation covers 
includes grasses, herbs, shrubs, and small trees. Livestock and its product form the 
primary source of income for over 60% of the population in this region. A traditional 
system of cropping in combination with animal husbandry predominates the state 
(MARF, 2007). Total animal units in the state are estimated at 6 million. The animals 
raised mainly include sheep, goats, cattle and camel. In the northern part of the state, 
land use is characterized by a mobile pastoral system practiced by different nomadic 
tribes where each tribe has its predefined territory. In the southern part of the state, 
land use is characterized by a sedentary agro-pastoralist system. There are three 
main types of soil are widely distributed in Kordofan state: sandy soil in the northern, 
clay soil in the southern part, and Guarded soil distributed all over the state as stated 
by MOARF (2004). 
 
Darfur region 
 
Darfur is a hilly area that has rich natural resource base with fertile land suitable for 
grazing pasture, forest, and water sources. Relatively better rainfall and existing 
seasonal rivers make the region fertile and less prone to droughts (Abusin, 1990). 
The samples were collected from the area in the Darfur region, which lies between 
latitude 14.45º – 11º N and longitude 22º - 24º E. Topographically, Darfur has 
basement rocks and is covered with a thin layer of sandy soil. Basement rock is too 
infertile to be farmed but provides sporadic forest cover that can be grazed by 
animals. Another feature of Darfur is the Marrah Mountains i.e. the volcanic plugs 

http://en.wikipedia.org/wiki/Basement_rock
http://en.wikipedia.org/wiki/Marrah_Mountains
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created by a massif that rise up to a peak at Deriba crater where there is a small area 
observing temperate climate, high rainfall, and permanent springs of water (MOARF, 
2004). The vegetation covering the rangeland includes grasses, shrubs, and trees 
(Map 2). 
 
2.2 Survey Protocol  
 
Data was collected through a survey that helped in identifying camel pastoralists and 
their views regarding the aspects including herd composition, milk production, 
calving management, restriction methods of calving suckling, milking times and 
methods, socio-economic value of camel, production and reproduction limitations, 
breed ecotypes, and breeding in dromedary camels under traditional management 
systems and nutritional evaluation of natural pasture across all the study sites. The 
survey was carried out using different methods as described below. 
 

Map 1: Darfur and Kordofan regions           
 
Questionnaire and data collection 
 
Data was collected from 170 camel pastoralists1, camel herders2, and camel owners3 
in the Butana, Kordofan, and Darfur regions using structured questionnaire. The 
questionnaire was prepared to inquire about various aspects of camel management 
systems, and related constraints faced by the pastoralists. A detailed structured 
questionnaire was used to collect information from camel herders and owners in 
different regions. Simultaneously, interviews were also conducted during the field 
visits (Table1). The questionnaire was pre-tested to check the clarity and 
appropriateness of the questions.  
 

                                                 
1 Camel pastoralist: The pastoralist is the person who rear camel herd against monthly wage from owner of the 

herd. 
2 Camel herder: The herder is the person who owns a herd of camels and rearing of them himself. 
3 Camel owner: The owner is the person who owns a herd of camels and does not rear himself, but hires someone 

to rearing it. 

http://en.wikipedia.org/wiki/Massif
http://en.wikipedia.org/wiki/Deriba_crater
http://en.wikipedia.org/wiki/Temperate_climate
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Direct communication and field visits 
 
Some of the information collected during interviews was supported by field visits and 
meeting with chairmen of pastoralists unions in study areas. All visits and 
communications were carried out during the wet and dry seasons from August 2011 
to May 2014. 
 
Table 1: The regions selected for the survey of the camel management system 

Region Number of Interviewees 
Butana 50 
Kordofan 60 
Darfur 60 
Total 170 

 
In addition, the samples of straws and stoves from residues of agricultural rain-fed 
production crops were also collected to identify their applicability in satisfying the 
nutritional requirements of camels and their feasibility in formulating desirable feed 
concentrates. 
 
Data analysis 
 
The professional version of Statistics 10 analytical software was used to develop 
comparison between the three study areas. Results are represented mainly in the 
form of descriptive statistical summaries. 
 

3. Results 
 
3.1 General Information 
 
All the pastoralists interviewed were males. The majority of respondents (76%) were 
illiterate followed by those who completed primary school (21%), followed by those 
who completed secondary school (2.5%). There were fewer university graduates 
(0.5%) (Table 2). 
 
Table 2: General information about interviewers 

Regions N 
Level of Education (%) Interviewees (%) 

Illiterate Primary Secondary Graduates Owner herder 
Owner 
herder 

Butana 50 68 22 8 2 26 40 34 

Kordofan 60 78 22 0 0 1 23 76 
Darfur 60 80 20 0 0 28 27 45 
Total  170 76 21 2.5 0.5 21 29 50 

 
The majority of respondents were both owner and herders of the camels, followed by 
those who only owned a camel and then who is working as a herder of camel (Table 
2). Most of the camel herders and owners (56%) were of young age ranging between 
25 and 45 years, followed by below 25 years old (22%) and above 45 years old 
(22%). Whereas, the majority of camel herders and owners were 83% married, but 
fewer (14%) were single and divorced (3%) (Table 3). 
 
Table 3: Age and marital status of interviewers  

Regions  N            Age (%) Martial status of interviewees (%) 
˂ 25years   25-45 years ˃ 45 years   Single married divorced 

Butana 50 18 66 16 12 88 0 
Kordofan 60 32 47 21 8 87 5 
Darfur 60 16 57 27 23 73 4 
Overall 170 22 56 22 14 83 3 
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3.2 Herd Composition and Structure 
 
The result revealed that the size of the camel herd varies from region to region. The 
wide proportion of participants in Butana (60%) and Darfur (47%) held bigger herd 
size (more than 50 heads) compared to Kordofan region, while majority of participants 
in Kordofan had middle herd size (20-50 heads) compared to other regions. Generally, 
majority of participants (49%) had biggest herd size exceeding 50 heads of camel. 
Whereas, Arabi camel breed are most dominant camel herds (66%) in Sudan followed 
by Anafi and Bushari breed. The result of the survey (Table 4) reflects that Arabi camel 
breed is highly preferable breed in main camel production regions of Sudan. 
 
Table 4: The herd size 

Regions N 
Herd size (%) Camel breeds (%) 

˂ 20heads 20-50 heads ˃50 heads Anafi Bishri Arabi others 
Butana 50 0 40 60 12 12 76 0 
Kordofan 60 13 47 40 8 17 75 0 
Darfur 60 18 35 47 35 15 47 3 
Total  170 10 41 49 18 15 66 1 
 
In this survey, it was recorded that female camel formed a higher percentage (46%) 
in the herd. Clearly, the female camel acquired highest proportion (58%) of the herd 
in the Butana region compared to Kordofan and Darfur. Whereas the number of male 
camels recorded the highest percentage (55%) of the herd in Kordofan region 
followed by Darfur region (45%), and very few males camels were present in the 
herds of Butana region. It was only one male camel in the herd as shown in table 5. 
 
Table 5: The percentage of  matured male and she-camel in the herd 

Regions N 
No. of females (%) No. of males (%) 

˂ 15 heads 15-40 heads ˃ 40 heads 1 2-3 ˃3 
Butana 50 0 42 58 54 40 6 

Kordofan 60 20 40 40 15 30 55 

Darfur 60 23 37 40 18 37 45 
Total  170 14 40 46 28 35 37 

 
The majority of respondents (70%) from Darfur region have seen an increase in the 
camel population. In contrast, the highest percentage of respondents (52%) from the 
Butana region said that camel population has decreased. Generally, the results of this 
study reveal the increasing trend in camel population (Table 6). The preferable color 
of camel was asked; and respondents indicated that red camel is the most preferable 
among majority (50%) of respondents in the three regions followed by dark brown 
camel (18%), yellow camel (17%) and white camel (12%), which is least preferred 
by the herders in three regions. The yellow camel is also rarely preferred in the 
Butana region. 
  
Table 6: The status of the camel population and preferred color 

Regions N 
Status of camel population (%) Preferred color (%) 
Increasing Decreasing Fixed Black Dark  brown Yellow Red White 

Butana 50 20 52 28 8 10 0 64 18 
Kordofan 60 55 28 17 0 8 28 47 17 
Darfur 60 70 17 13 0 35 18 44 3 
Total 170 50 31 19 3 18 17 50 12 

 
3.3 Camel Husbandry Practices 
 
The findings of the study revealed that (80%) of the camel herders prefer grazing in 
natural pastures (Table 7). The majority of the pastoralists (56%) provide camels 
with fodder from crop residues in specially rainfed agricultural areas of Butana 
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region. Generally, the result revealed that the majority of participants (58%) depend 
on water sources from the annual river in rainy season. Majority of the herders 
(42%) in Butana depend on the river water and there is no irrigation canal available 
in Kordofan and Darfur region.  
 
Table 7: Feeding and watering system of camel 

Regions N 
Feeding of camel (%) Watering of camel (%) 

Pasture fodder 
Pasture & 

fodder 
River 

Annual 
river 

Half year 
river 

Irrigation 
canal 

Groun-
dwater 

Butana 50 36 8 56 42 4 16 32 4 

Kordofan 60 26 18 33 18 20 12 0 2 
Darfur 60 46 18 3 0 36 23 0 1 
Total  170 80 26 64 40 58 43 16 5 

 
The majority of camel herders and owners (45%) were found to be adapted to the 
semi-nomadic management system in all regions (Table 8). 70% of the respondents 
were engaged in nomadic camel rearing system in Darfur followed by Kordofan and 
the low percentages (14%) were observed in Butana. Additionally, data also suggest 
that the majority of camel owners and herders (91%) do not prefer crossbreeding 
within their herd (Table 8). 
 
Table 8: The camel breeding systems 

Region N 
Management system (%) 

NBH cross-
breeding (%) 

Transhumant Nomadic 
Semi-

nomadic 
Sedentary yes No. 

Butana 50 0 14 66 20 18 82 
Kordofan 60 0 42 48 10 7 93 
Darfur 60 0 70 23 7 5 95 
Total 170 0 43 45 12 9 91 
 
This survey indicates that 55% of the camel owners do not have a clear purpose for 
rearing camels. It is only because they have inherited the herd from their parents 
they continue their traditional occupation (Table 9). However, for 33% of the 
respondents, camel rearing was economically profitable from trade point of view. For 
only 8% of them, camels were integral part of household food security and livelihood. 
 
Table 9: The purposes of camel breeding in the traditional system (%) 

Regions N Inherited Livelihood 
Profit and 

export 
Social 

Butana 50 60 8 28 4 
Kordofan 60 58 5 35 2 
Darfur 60 48 12 33 7 
Total  170 55 8 32 5 

 
3.4 Camel Production and Reproduction Traits 
 
The results of the current study revealed that the majority (75%) of the female 
camels attain puberty at the age of 4-5 years (Table 10). The data revealed that 
majority of participants (60%) confirmed that a high sexual ability of Sudanese male 
camels; the male camel can mate more than 8 females during rutting season. Highest 
percentage (65%) of male camel sexual ability was recorded in Darfur region 
followed Butana region. 
 
Evidently, majority of the participants (80%) confirmed 1-5% of abortions happening 
among their camels in base year in the Butana region. In general, wide proportion of 
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participants (62%) had statedthat 1-5% of abortions occurr annually in all regions 
(Table 11). 
 
Table 10: The puberty age of female camel and the ability of male 

Region N 
Puberty age  (%) 

No. of female camel mated by male 
camel  (%) in a rutting season 

˂4 yrs 4-5 yrs ˃5 yrs 3-5 6-8 ˃8 
Butana 50 8 86 6 16 26 58 
Kordofan 60 28 62 10 0 25 35 
Darfur 60 13 80 7 17 18 65 
Total  170 17 75 8 11 29 60 

  
Table 11: The percentage of abortion among camel herds per year 

Regions  N 0 % 1 – 5% ˃ 5% 

Butana 50 4 80 16 

Kordofan 60 30 53 17 

Darfur 60 33 55 12 

Total  170 23 62 15 

 
During the period of this study, the majority of camel herders (57%) began milking 
the female camels on the third day of calving, especially in Kordofan (77%). 40% 
herders started milking on the first day immediately (Table 12). The result of the 
survey indicates that a high percentage of camel (89%) lactate for more than 9 
months in all the study regions. 
 
Table 12: The start of milking and the length of the lactation period 

Regions N 
Start of milking after calving (%) Long lactation period (%) 

1st day 2nd day 3rd day 6-9 month ˃9 month 
Butana 50 40 36 24 14 86 

Kordofan 60 11 12 77 5 95 
Darfur 60 22 17 61 15 85 
Total  170 23 20 57 11 89 

 
The data shown in table 13 reflects that the majority of female camels (53%) 
produced 8-10 calves during the productive life in the pastoral system prevalent in all 
regions. 
 
Table 13: The number of calving during the  reproductive age of she-camel (%) 
Regions  N 5-7 calves 8 – 10 calves ˃10 calves 

Butana 50 36 40 24 

Kordofan 60 25 58 17 

Darfur 60 13 60 27 

Total  170 24 53 23 

 
The results show a high percentage (46%) of camels produce a milk yield of less than 
3 liters per day in all regions. In the Kordofan region, it was recorded that around 
57% camels produced milk of 3-6 liters/day/head (Table 14). Many factors including 
type of breed, season, availability of feeds, and water sources were found to be 
affecting the milk yields 
 
Table (15) shows the majority of calves (84%) were weaned off within 10 months 
postpartum in all regions. However, calves in the pastoral system were allowed a 
direct contact during the daylight with the dam even up to 2 years. 
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Table 14: The camel milk yield in free range (%) 
Region N ˂3 litres 3 - 6 litres ˃ 6 litres 

Butana 50 60 28 12 
Kordofan 60 36 57 7 

Darfur 60 45 38 17 

Total  170 46 42 12 
 
Table 15: The percentage of calf age at weaning 

Regions  N  6-7 months 8 – 10 months ˃10 months 
Butana 50 0 16 84 

Kordofan 60 0 9 91 

Darfur 60 11 12 77 

Total 170 4 12 84 
 
The camel herders practiced traditional methods for calve weaning and restricted 
suckling throughout the day such as Sawrar, Shomal, Hasaka, as shown in table 16. 
The majority (50%) of camel herders practiced Sawrar method, followed by Shomal 
method, and little number of herders used Hasaka method. Very few herders just 
used pen to restrict calves from suckling. The Sawrar method is considered the main 
method for calve weaning in Kordofan region. 
 
Table 16: The traditional methods of calf weaning and restricted suckling (%) 

Regions N Sawrar4 Shomal5 Hasaka6 
Restricted to 

pens 
Butana 50 46 48 2 4 
Kordofan 60 73 5 21 1 
Darfur 60 30 23 5 42 
Total  170 50 23 10 17 

 
In the table 17, the results revealed that the majority (81%) of camel herders are 
allowing calf to suckling their dam before the beginning of the milking procedure. 
This method is traditional adopted in all camel regions. On the other hand, the highest 
percentage of participants (68%) said that lactating she-camel can be milked twice a 
day. This method is practiced more in Kordofan than in Darfur. Whereas camel 
herders in Butana milk a she-camel three times a day. 
 
Table 17: The methods of milk letdown and milking times (%) 

Regions N 
Suckling 

of calf 
Without 

calf 
Both 

methods 
1 time Twice 3 times 

Butana 50 80 12 8 0 56 44 

Kordofan 60 93 6 1 0 68 32 

Darfur 60 71 20 9 28 58 16 

Total  170 81 13 6 10 61 29 

 
The highest percentage (58%) of respondents confirmed that the rutting season of a 
male camel is about 2-3 months in Kordofan (Table 18). While, almost 56% of camel 
herders in Butana, believed that the length of the rutting season of a male camel is 
more than 3 months. It was found that the majority of male camels were rutting in the 
rainy season rather than the winter across all the study regions. 

                                                 
4 Sawrar: Traditional method use to cover udder teats by camel feces to restrict suckling by calve. 
5 Shomal: Traditional method where udder teats are covered by a piece of cloth or plastic bag to prevent calve 

suckling. 
6 Hasaka: Traditional method where a chunk ofwood is put in the  calve’s mouth to restrict it from  suckling the 

dam. 
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Table 18: The percentage of rutting season length and season of rutting 

Regions N 
Long of rutting season 

The main season of 
rutting 

˂2 months 
2-3 

months 
˃ 3 months Rainy Winter 

Butana 50 4 40 56 68 32 

Kordofan 60 16 58 26 88 12 

Darfur 60 36 33 30 71 28 
Total  170 20 44 36 76 24 

 
Generally, majority of the respondents (55%) confirmed that the calving interval of 
she-camels ranged from 20-30 months postpartum (Table 19). On the other hand, 
majority of Darfur camel herders confirmed that the period between calving ranged 
from 15 to 20 months. 
 
Table 19: The percentages of calving interval in the pastoral system 

 
The majority of the respondents from Butana (74%) and Kordofan (41%) said that 
the main sign of the estrus cycle is the swelling of the vulva (Table 20).  In contrast, 
the highest percentage of camel herders confirmed that the main sign of estrus cycle 
is seeking male in Darfur. On the other hand, the highest percentage of herders (93%) 
believed that the raising of tails is the main sign of pregnancy among the camels in 
Kordofan, followed by Butana and Darfur region. Moreover, the highest percentage 
(53%) of camel pastoralists have seen a swelling of the udder is the main sign of 
parturition in Kordofan followed Butana region. 
 
Table 20: The reproduction signs among the camels identifiedby the herders (%) 

Reproduction signs   Butana Kordofan Darfur Total 
Sign of estrus cycle:  
Frequent urination 12 6 20 13 

Swelling of vulva 74 41 13 45 

Seeking  male 14 53 67 42 

Sign of parturition:    
Isolation  6 33 22 20 

Swelling of udder 44 53 7 35 

 Restlessness  36 9 53 33 
Swelling of vulva 14 5 18 12 
Detection of pregnancy  
Raise-up tail and coil 90 93 90 91 
Refuse male                                    10 7 10 9 

 
In the table 21, the result of the survey revealed that the highest percentage of 
herders (44%) in Butana mentioned more than 5% of the calving mortality ratio in 
their herds. The highest percentage of herders (73%) reported the ratio of mortality 
ranged from 1 to 5% in the herd in Kordofan. 
 
The majority of camel herders mentioned the main constraints of camel production 
as shown in table 22. The highest percentage of herders (78%) reported the shortage 

Regions N ˂15 
months 

15-20 
months 

20-30 
months 

˃30 
months 

Butana 50 0 14 64 22 

Kordofan 60 0 30 62 8 

Darfur 60 0 46 42 12 

Total  170 0 31 55 14 
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of pasture and feeding as the main problem in Butana followed by Kordofan. 
Similarly, the highest percentage of camel herders (50%) mentioned lack of security 
as the most pressing challenge for camel production in Kordofan than in Darfur. 
 
Table 21: The percentage of calve mortality per year 

Regions N Zero 1-5% ˃5% 
Butana 50 0 56 44 

Kordofan 60 18 73 9 

Darfur 60 52 36 12 

Total  170 24 55 21 

 
Table 22: The problems facing the rearing of camels in the pastoral system 
Problems Butana (%) Kordofan (%) Darfur (%) Total (%) 
Lack of veterinary 
services  

12 5 36 18 

Shortage of pasture 
and feeding  

78 23 12 35 

Shortage of water     4 18 4 9 

Lack of security  0 50 43 33 

Taxes  6 4 5 5 
 
 

4. Discussion  
 
Herd composition and structure 
 
Camels play an important role in the local economy of the pastoral community and 
are central to the survival of pastoralists in the desert, and semi-desert regions in 
Sudan. The current survey emphasizes on the camel rearing practices in three main 
regions of Sudan.  
 
It was found that the average herd size in the region is around 50 heads. This finding 
is in tune with Bakhiet’s (2008) findings, who reported that the average camel herd 
size in Sudan is 75.3 heads. Also, it was mentioned that female camels constitute 
around 74% of the total herd size. The insights gathered from the camel herders 
explain that the size of camel herds largely depend on the availability of water and 
food and high veterinary care rather than the changing lifestyle of pastoralists. The 
majority of camels in Sudan belong to the pack type (Arabi and Rashaidi camels); the 
Arabi camel has a wide geographic distribution in Sudan because it produces high 
quality meat and milk. Finding of the present study agrees with a study stating that 
the camel breeds in Sudan, which produced high quality of meat, are highly 
integrated into the regional market (Al-Khouri & Majid, 2000).  
 
The result of the current survey highlights a decline in the camel population. This 
finding contradicts the finding of Faye et al. (2011), who stated that the camel 
population growth in Sudan is higher than the world growth i.e., 2% per year on an 
average. However, this growth is not regular. Observations from three time periods 
substantiate this claim.  It was observed that from 1961 to 1978, a medium growth 
(1.3%) was recorded, from 1979 to 2000 a low growth (0.95) was recorded, and 
from 2001 onwards a rapid growth of 5.14% per year was recorded. These 
differences could be attributed to the impact of drought and flaws in the livestock 
census data. Additionally, the factors like lack of security, prevalence of diseases, 
shortage of pasture, and illegal export of female camel also impact the camel 
population and its growth in Sudan. 
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In Nigeria, the majority of the camel pastoralists prefer camel of dark brown 
phenotype breed (Abdelrahman et al., 2011). The result of the current study 
coincides with the finding of Abdelrahman et al. (2011). The preference of camel 
differs according to the difference of participants’ visions. They believed that good 
camel traits are the productivity of milk and meat. Other traits were considered 
insignificant. Generally, the dark brown camel is preferred by some herders, while 
red camel is preferable by almost all herders in camel production regions of Sudan. 
 
Management and husbandry practices 
 
In the current study, most of the camel herders were depended on natural rangelands 
for grazing their herds. The findings of current study are similar to those reported by 
Idriss (2003). Bakheit et al. (2008) mentioned that the decrease in available range 
land and pastures is a result of agricultural activities on natural pasture. As a result, 
most of the income of camel owners goes in purchasing crop residues in the Butana 
region. Whereas the camel owners in Kordofan solve the shortage of feed and water 
supply by adopting long migration routes towards the south.  
 
The nomadic and semi-nomadic systems are well adopted systems for camel 
production in Sudan. The finding of current study agrees with Al-Khouri & Majid 
(2000) study. They reported that three camel production systems were mainly found 
in Sudan: Nomadic, transhumant, and sedentary system. No description for the 
transhumant system was mentioned in the current study as the transhumant camel 
herders remained unapproachable because of their long-term migrations. It was also 
found that crossbreeding of camels is not appreciated among all herders in the study 
regions as it helps them to maintain their camel traits and avoid undesirable traits. In 
the long run such management style can lead to a decline in positive production traits 
among the camels unless awareness about the benefits of crossbreeding are 
introduced.  
 
The majority of participants had inherited their camel population from their parents 
and they were not looking forward to develop their system to be more profitable and 
economically dependable. The findings of this study agree with Bakheit et al. (2008) 
who mentioned about the low cost of keeping a camel. As camels are drought-tolerant 
animals, they are able to survive in adverse conditions compared to other livestock. 
This also remains one of the primary reasons for the people to rear camels.   
 
Camel production and reproduction traits 
 
Almost the age of female camels at first gestation ranges 4 to 5 years. This is similar 
to the finding of Abdelrahman et al. (2011), who stated that camel bull and heifer 
mean ages at first mating were 5.63 and 3.85 years, respectively. The maturity age of 
a female camel may depend upon many factors such as nutrition status, breed, 
ecotype, health condition, and husbandry practices. According to Wilson (1989), 
sexual maturity in camels may be correlated not only with absolute age and condition 
but also with other factors affecting the onset of the breeding season such as nutrition 
and climate. In addition, he reported that the mean ratio of camel cows to a camel 
bulls during the mating season was 47.8 cows per bull. A high percentage of the 
female camel mating in the rutting season of the male camel is within the range as 
mentioned by the author. 
 
The percentage of abortion was high in the pastoral traditional system, especially in 
the Butana region, which may be attributed to lack of veterinary care, more stress 
among the camels that move long distances to cover nutrition requirements by 
grazing and browsing mostly on acacia species or grazing on unidentified poisoning 
plants. The findings of the present study agree with the finding of Farah et al. (2004) 
who reported that the pastoral camel production is under pressure because of 
multiple changes in the pastoral environment, economic implications and traditional 
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factors of pastoral system. In current study, the lactation period is more than 9 
months. Farah et al. (20 04) found that lactation period ranged between 9 to 18 
months. Our findings do not match with that of the Tezera’s (1998), who stated that 
the lactation period was 13-15 months for Ethiopian camels. On the other hand, 
finding of current study indicates longer period than that of the finding by Alemayehu 
(2001) who reported 6 to 8 months of lactation period. This variation might have 
emanated from ecotype, nutrition, management practices and differences in the 
production system. 
 
The findings of this study regarding the high percentage of calving range during the 
productive age of female camel agrees with Farah et al.’s (2004) findings. According 
to them, under normal conditions, a female camel giving birth every other year will 
have 8 and 10 calves in her breeding life of around 25–30 years. Contrarily, these 
findings do not match with the findings of Raziq et al. (2008) where they reported 
that a she-camel produces up to 12 calves in her whole life span. 
 
The amount of milk yield was found to be affected by many factors among different 
regions of camel production. These factors might include breeds, health conditions, 
type of pasture, stage, and season of lactation. The results revealed that the high 
percentage of yield in Butana and Kordofan is lower than the finding of Zeleke (2007) 
who observed that the mean daily milk yield of a camel in pastoral system was 3.75 
liters. However, this fact is in line with Ali & Majid (2006) who reported that the 
amount of milk declines to 1.38 litre/day in Butana area, whereas it was found to be 
2.36 litre/day under nomadic management system in Western Sudan. Furthermore, 
the stage of lactation of camels and parity significantly affected their daily milk yield 
in Ethiopia camel. Despite a high percentage of milk yield in the Darfur region, this 
study agrees with Bakheit (2008) who states that the average daily milk yield 
obtained from camel under the traditional system is 3.14 litre/day. Traditionally, 
there are cultural restrictions on the sale of camel milk, and it is not sold in the core 
camel production areas. Therefore, pastoralists were not interested in milk 
production to get cash. 
 
The age of calving at weaning is slightly different between areas in this study. Overall 
weaning age is more than 10 months. This finding is in agreement with Abdelrahman 
et al. (2011), who reported that the dromedary calf was weaned between 12 and 16 
months with a mean of 12.4 months in a traditional pastoral system in Nigeria. The 
result of this study disagreed with the finding of Farah et al. (2004). His findings 
suggest that the weaning of calves happen at the age of 8–18 months, depending on 
the browsing situation, milk production of the dam, growth of the calf, and ultimate 
use of the calf. Delay separation and weaning of calves have coincided with poor 
management in the traditional pastoral system, which possibly is the main reason for 
an increasing interval between calving. According to Khorchani et al. (2004), 
productivity could be improved by new techniques including early separation and 
artificial nursing of calves by reducing the interval between calving. 
 
The traditional methods of calving and weaning are different across the regions in 
this survey. These variations can be attributed to the cultural diversity among the 
tribes of camel breeding. Some of the weaning methods in this study are also 
practiced in Somalia as mentioned in the study by Farah et al. (2004).  They have 
described that several different systems of weaning are practiced by the Somali camel 
herders, of which the most prominent are: tying the dam’s teats with a softened bark 
(maraq); making a small incision in the skin of the calf's nose-tip and inserting Acacia 
thorns that will prick the dam whenever the calf tries to suckle, and making a small 
incision at the top of the calf's tongue and inserting a piece of wood that will hurt the 
calf when it tries to suckle.  
 
The majority of pastoralist in this study practiced suckling the calf few minutes 
before milking. It is a good process for milk letdown. This finding agreed with Farah 
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et al. (2004) and Eisa & Mustafa (2011), who reported that sucking process is 
adopted by camel herders in camel dairy production in Sudan. While milking 
frequency ranged from 1-3 times, most of the respondents emphasized on 2 times of 
milking per day in a pastoral system. This result was in accordance with the finding 
by Eisa & Mustafa (2011). 
 
Most of the pastoralists considered the rainy season to be the main rutting season of 
male camel, and the length of rutting periods ranged from 2-3 months in this study. 
This finding is similar to Abdelrahman et al. (2011) who mentioned that the male 
camel exhibits rutting during the early-dry season between October and December 
coinciding with the cold period of the year. In this study, the calving interval is not 
less than 15 months; moreover, the majority of pastoralist respondents mentioned 
the parturition period ranging between 20 and 30 months. This finding agrees with 
the facts reported by Abdelrahman et al. (2011), that the mean calving interval was 
23.8 months, and by Farah et al. (2004) who mentioned that the mean calving 
interval in the traditional pastoral system is 27.4 months. 
 
The main signs of the estrus cycle, parturition, and pregnancy detection are carried 
out in this study; these are different among pastoral communities from one region to 
another. However, swelling of the vulva, swelling of the udder, and raise-up tail are 
common signs to identify the estrus cycle, parturition, and pregnancy in female 
camels respectively. This finding is in agreement with Abdelrahman et al. (2011), 
who recorded some prominent signs of estrus in the female camel including frequent 
urination, vulval discharge, vulval swelling, male seeking, bleating, foul vulval odour, 
tail raising, in appetence, grouping of camel cows, and cows mounting one another. 
According to Yagil (2006), a pregnant camel will show it by lifting and curving her tail 
(tail “cocking”) when a male camel advances toward her. The male then moves away 
looking for another receptive female. This is the method used by nomads to 
determine pregnancy in she-camels. 
 
The result reveals a high calve mortality rate ranging 1 to 5% in herds yearly. Death 
of calves before weaning is a critical problem in the traditional pastoral system. This 
finding is in agreement with Wilson (1986) who reported that in nomadic herds of 
dromedaries, the pregnancy losses are due to early embryonic death and abortions 
that vary from 3% to 33%.  
 
Constraints in camel movement and nomadism  
 
In this survey, many constraints were observed that limit the camel production in the 
study areas. First and foremost is the issue of the security in Kordofan and Darfur 
regions where internal conflicts between the farmers and pastoralists often lead into 
tribal wars. Such findings are in line with the data reported by Helen et al. (2009) 
where they found the camel-pastoralism to be under threat because of mounting 
insecurity inhibiting their movement patterns. Additionally, lack of desirable 
development efforts that could support the  pastoralist lifestyles (for example, lack of 
water facilities  on the routes), unfavorable and biased policies, pressures to settle 
down, and the economic incentives of maladaptive strategies make livestock rearing a 
less desirable and more challenging livelihood choice. At the same time, finding from 
the camel production system as observed in the Butana region is in agreement with 
the findings of Darosa (2005) where he reported the shortage of natural pasture and 
fodder in the region. According to him, expansion of mechanized agricultural 
activities is diminishing the availability of natural fodder making the herders highly 
dependent on crop residues. As a result of it, camel owners and herders have to bear 
a high price of purchasing crop residues from the farmers making the production 
system most competitive out of the three types discussed above.  
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5. Conclusion  
 
Camel pastoral traditional system holds tremendous socio-economic potential 
because of its high productivity. However, that is only possible if this system is able to 
garner attention from the government authorities and organizations that could help 
them overcome the production related constraints. Based on the findings of this 
study, it can be concluded that the government needs to adopt appropriate policies 
that help in controlling the conflicts between pastoral tribes, securing their main 
routes of migration and spreading awareness regarding desirable camel management 
practices to boost the productivity of camel pastoral practices in the region. 
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