
■ INTRODUCTION

The Intergovernmental Panel on Climate Change (IPCC) report 
confirmed the level of warming, especially in South Mediterranean 
countries (van Oldenborgh et al., 2013). To face the major expected 
effects of climate change, and particularly the temperature increase in 
South Mediterranean countries, a renewed interest for the question of 

preservation of local breeds has emerged. These local breeds have the 
reputation of being more resistant to extreme conditions and might 
play an important role in the adaptation response to climate change 
(FAO, 2011). In this line, in different Mediterranean environments, 
farmers have developed for a long time production systems adapted 
to the variability of the resource availability along the seasons and to 
their own objectives (milk, meat, manure), taking advantage of the 
adaptive traits of local breeds (Flori et al., 2015). However, this has 
mainly concerned rain-fed environment. In irrigated systems, man-
agement practices developed during the last decades and oriented 
toward animal performances through exotic breeds have to be modi-
fied in order to include other parameters associated with environmen-
tal changes, especially temperature increase (Mirkena et al., 2010). 
The use of animal genetic resources in relation to system manage-
ment diversity in contrasted environmental situations should allow 
the identification of the most adapted genotypes and management 
practices capable of coping with environmental challenges linked to 
climate change (Anya and Ayuk, 2011).
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Summary

Egypt, where the mean temperature is expected to increase by 1−1.5°C over the 
next two decades, is particularly concerned with climate change in the Medi-
terranean. Most of the research works on adaptive animal traits have focused on 
sheep and goats in non-irrigated areas, with little interest in livestock systems 
in irrigated areas. However, meat and dairy products in Egypt are mainly sup-
plied by large ruminants − cattle and buffaloes. In addition, research on genetic 
improvement to increase production has neglected local cattle breeds such as 
the Baladi, which appears to be endangered. Based on individual and collec-
tive interviews conducted in two governorates of Egypt, this study aimed to des-
cribe the situation of this local breed based on the perceptions and practices of 
the actors in the sector (including farmers, traders and service suppliers), and to 
draw perspectives for its future. From the interviews, the Baladi appeared adap-
ted and more resistant to harsh conditions, especially to extreme warm tempe-
ratures, feed shortage periods, and some diseases, in particular foot-and-mouth 
disease. However, there is no organization or collective action to preserve or 
promote this breed because of its low level of dairy production, although its 
meat is highly valued in rural areas and could be the source of a potential niche 
market.
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Egypt, where the temperature would increase by 1−1.5°C over the 
next two decades (van Oldenborgh et al., 2013), is particularly con-
cerned with this global challenge. Faced with this impending change, 
many national and international researchers have already pointed out 
the high importance of adaptive traits, such as body reserves manage-
ment, disease and heat resistance, feed and water scarcity tolerance 
related to resource scarce environments and the need to preserve the 
genetic diversity (Anya and Ayuk, 2011; Flori et al., 2015; Mirkena 
et al., 2010). However, the majority of these researchers have focused 
on sheep and goat systems in rain-fed areas with little interest in cat-
tle systems in irrigated areas, despite the fact that large ruminants, 
i.e. cattle and buffaloes, are much more important than sheep and 
goat with regard to supplying the population with milk and meat. If 
droughts have low impacts on feed availability for farmers in irrigated 
areas where rainfall average levels do not exceed 100 mm/year, global 
warming will have significant effects on the sanitary environment 
and animal performances (FAO, 2011). Moreover, in Egypt research 
on genetic improvement through crossbreeding programs to increase 
cattle potential has neglected local breeds, such as the Baladi, which 
has even become threatened by extinction (Galal, 2012).

Within the framework of the Genetic Adaptation of Bovine Livestock 
and Production Systems in the Mediterranean Region (GALIMED) 
project regarding the adaptive genetics of cattle and the productive 
systems in the Mediterranean area (Laloé, 2014), it was proposed to 
understand how the adaptation of local breeds is perceived and man-
aged by farmers in Mediterranean countries. Based on individual and 
collective interviews conducted in two governorates of Egypt, this 
study aimed to describe the perceptions and practices related to the 
Baladi native breed, at farm and local levels. The objective was to 
understand why local breeds were neglected, especially with regard 
to their adaptability to a warming environment, in order to draw per-
spectives for the future of the breed. The perceptions were analyzed 
in terms of adaptation to an uncertain environment at local level and 
in terms of suitability to farming systems at family farm level.

In Egypt, the earliest evidence of cattle that can be considered as 
a local breed dates back to 8000 BC in the Fayum and pertains to 
the species Bos aegyptiacus. It is now recognized as a subspecies of 
Bos taurus in the scientific taxon of domestic cattle. If different local 
strains are observed according to the locality (Joshi et al., 1957), the 
conformation of the indigenous cows appears to be very similar. The 
main traits are: i) a medium size and long body, ii) a lean musculature 
and light bones; iii) short horns perpendicular to the line of profile; 
iv) ears of medium size carried horizontally; and v) a coat color which 
varies from yellowish-brown to red. The generic term of all local 
strains of indigenous domestic animals is Baladi (Figure 1). The word 
Baladi refers to all native cattle populations making no distinction 
among them (different strains). There has been no serious effort to 
characterize the Baladi into different breeds (Galal, 2007). 

Egypt has known a rapid growth in the number of lactating buffaloes 
and cows over the last 60 years, reaching around 1,893,500 buffaloes 
and 1,735,600 cows in 2010 (Ministry of Agriculture and Land Recla-
mation). However, if the lactating females (> 2 years of age) of exotic 
or crossed breeds have registered a spectacular growth with a positive 
rate of variation of 40% and 210%, respectively, between 1961 and 
2010, the Baladi cows registered a decrease of around 6% over that 
period. Moreover, their average contribution to milk supply did not 
exceed 17% over the period 2000−2006 (Galal, 2012). This decrease 
in the number of Baladi females and their proportional contribution to 
the national herd could be alarming from the point of view of main-
taining biodiversity and sustaining a valuable genetic resource, but 
also in terms of adaptation to future climate conditions. 

Adaptive capacity is generally defined as the ability to survive, grow 
and reproduce despite variations that occur in a defined environment 

(Mirkena et al., 2010; Barker, 2009). Adaptation abilities include 
adaptation to heat stress (thermotolerance), nutritional stresses (less 
feeding than required, ability to reduce metabolism or to mobilize 
fat reserves) and resistance to parasites and diseases (Mirkena et al., 
2010). These abilities are referred as adaptability. They mainly rely on 
functional traits such as reproductive, metabolic, neurological, immu-
nological traits and hair coat characteristics (Berman, 2011). In this 
study, we determined the adaptive traits perceived by local stakehold-
ers which can be equally relevant to give perspectives on the use of 
these local breeds in the future.

However, these criteria of adaptability are mainly oriented toward 
facing global changes with little consideration for the suitability of the 
local breed to current farming systems and farmers’ strategies. Suit-
ability refers to the ability of the local breed to fit farm constraints 
and farmers’ strategies. We propose to analyze the two sets of crite-
ria related to adaptability and suitability, and examine how the local 
breed can become a relevant resource for future farming systems.

■ MATERIALS AND METHODS

Study sites

Considering that neither a breed association nor a herd book for local-
cow breeds exist, the sampling procedure was based on the geographic 
distribution criterion and on expert knowledge of extension services 
(agricultural technicians, veterinarians) or traders. Two research sites 
in the western delta were selected. The first site was located in the 
governorate of Beheira, on the border of the New Reclaimed Lands 
in the west delta and the second site in the governorate of Menoufeya, 
in the old cultivated lands, where the rates of urban pressure and land 
fragmentation are among the highest in Egypt (Figure 2).

These two locations enabled us to address the different roles of the 
Baladi in the farming systems as draft animals in potato cultivation 
(Beheira) or meat production (Menoufeya). In order to have diversi-
fied information on Baladi cattle, we collected data at two levels: i) 
farm level with a questionnaire focusing on the farming system and 
the suitability of the local strain; and ii) local level, using an expert 
questionnaire focusing on collective perceptions regarding the adap-
tive traits of this local strain.

Figure 1: The Baladi local breed in Beheira governorate, Egypt. 
(© V. Alary, 2013) 
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Method and sample for the expert questionnaire 
We organized two stakeholder meetings: the first one in Itay, in Al 
Barud district in Beheira governorate in the local office of the devel-
opment agency, and the second one in Ashmun district in Menoufeya 
governorate in the meeting room of the livestock association (Fig-
ure 2). Twenty-three local stakeholders participated: 14 in Beheira 
and 9 in Menoufeya. The majority of participants were breeders 
involved in local agricultural associations (Table I). The sample also 
included representatives of local agricultural associations, feed trad-
ers, one milk trader in Beheira and one veterinarian in Menoufeya.

We used a semi-structured questionnaire that aimed to understand 
the place of the Baladi strain in the local supply chains in terms of 

economic contribution, social perception and preferences. It com-
prised two parts: i) the general description of the breeds and the farm-
ing systems in which the local breed is used at local level, the diver-
sity of the rearing systems and their dynamics, and the identification 
of the criteria of adaptability; and ii) the description of the collective 
actions, services and institutions involved in breed management.

The meeting was organized in three steps. Firstly, the research team 
presented the project. It was followed by an open discussion on the 
roles of Baladi cows in the farming systems, the market chain, and 
some of the advantages and disadvantages of this local strain were 
pointed out. One expert questionnaire was filled based on this col-
lective discussion. Secondly, the participants were divided into sub-
groups to discuss one by one each part of the questionnaire. After the 

Figure 2: The two studied sites in the western delta of Egypt (Source of the satellite photo: Google Earth).
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crossbreds (mainly Baladi x Friesian). In Beheira, a few farmers had 
the local breed. The farmers who reared it had on average 6−7 head 
per herd. The second difference was the geographical distribution of 
Baladi cattle: a small number of villages had Baladi cattle in Beheira, 
whereas Baladi cattle were common and covered all the areas of 
potato cultivation in Menoufeya.

In Menoufeya, the majority of stakeholders observed a decrease in 
Baladi cattle over the last 10 years, mainly for economic reasons (i.e. 
low milk performance with around 5 kg/day vs 5−10 kg for crossbreds, 
and low growth rate at 500−600 g/day vs 1000 g/day for crossbreds). 
In addition, two of them mentioned some problems related to diseases 
and mortality. In Beheira, almost half of the stakeholders observed a 
decrease because of low economic performances for milk and meat, 
but also because of a feed cost increase that affected all dairy cattle. 
However, four of them observed an increasing dynamic of the local 
breed. The main reasons were due to farm preferences: ‘they want 
this breed’, ‘they prefer this breed’ as tradition and with no economic 
or agronomic reasons. Nevertheless, this trend does not seem to be 
supported at local or public level. With the exception of some farmers 
who had mentioned the existence of a data collection system for milk, 
there was no local association or research development on this local 
breed. Only two mentioned the general association of Animal Wealth 
Development that had allegedly undertaken some actions on the local 
breed but without being able to mention any details.

Farming systems with Baladi cattle
Based on expert interviews, the herd mixed with the local breed, 
crossbreds and/or buffaloes were the more frequent livestock systems 
in both areas. If the majority of crossbreds in Beheira were crossed 
with Friesian, two third mentioned some crossbreds with Holstein and 
Brown Swiss in Menoufeya. Only three stakeholders mentioned sep-
arate livestock systems for the local breed based on producing young 
unfattened calves. However, according to them, Baladi cattle were 
reared because of the tradition inherited from their ancestors. Baladi 
cattle were mainly used as draft animals or for calf sale, whereas 
crossbreds chiefly produced milk and meat, and buffaloes served to 
cover the family consumption of typical dairy products. Based on the 
farm survey (17 farmers), the herd was made up of 3−4 Baladi cattle 
with crossbreds and buffaloes in Beheira, whereas in the studied vil-
lages of Menoufeya it comprised 1−2 Baladi animals and buffaloes. 
Only one farmer relied exclusively on Baladi cattle. 

group discussion, each stakeholder filled in one questionnaire accord-
ing to his own point of view. At the end, the coordinator of each group 
summarized the discussion of his group and a general discussion 
generated more details on the different points raised. Shifting back 
and forth between collective and individual interviews allowed tak-
ing into consideration all points of view, especially that of the small 
breeders who were less comfortable in the collective discussion. 

Method and sample for the farm questionnaire
The farm questionnaire was aimed at understanding the advantages 
and disadvantages of Baladi cows in comparison to other genetic 
resources (crossbreeds and breeds like Holstein Friesian cows) in the 
whole farming system, as well as the long-term perspective of the 
breed at farm level. The questionnaire was structured in four parts 
(Lauvie et al., 2013): i) trace the history of the local breed in the farm; 
ii) understand the local breeding system by describing the land and 
crop system, and the livestock and feed systems in relation with the 
objectives of the farmer and his family (mainly marketing orienta-
tions); iii) explore the viewpoint of farmers regarding the suitability 
of the local breed in comparison with other breeds; and iv) discuss 
the collective actions (already existing or which could be designed) 
around the preservation of the local breed.

The management practices of the Baladi and their performances were 
approached through a set of qualitative questions about feeding sys-
tems, housing, veterinarian care, animal performances and market-
ing connections of animal products, compared to crossbreds (mainly 
Baladi crossed with Holstein or Friesian) or buffaloes. The objective 
was to characterize and understand the livestock system using the 
local breed. The approach of the suitability of the Baladi strain was 
based on open-ended questions where farmers expressed their own 
criteria of suitability and their perception on the advantages/disad-
vantages of the Baladi regarding these criteria.

The sample comprised ten farmers in the village of Nikla Al-Inabin in 
Beheira governorate, and seven farmers in the villages of Kafr Mam-
shi and Zeweir in Menoufeya. It was based on a snowball sampling 
method (Goodman, 1960) from the contacts provided by the experts 
involved in the expert questionnaire. 

■ RESULTS

Dynamics of the Baladi breed at local level
In the earlier stage of the study, the regional data given by experts 
revealed a contrasted situation between the two governorates 
(Table II). In Menoufeya, the majority of the farmers who reared the 
local breed had only one Baladi, utilizing it for draft work, mainly 
tillage for potato cultivation; and the rest of the herd was composed of 

Stakeholders Beheira Menoufeya Total

Association manager  1   1
Breeder 12 6 18
Concentrate trader   1 1   2
Milk trader   1    1
Veterinary  1   1

Total 14 9 23

Table I

Number of stakeholders in the meetings in the two 
studied areas in the western delta of Egypt

 Kafr Mosaed Shanshor 
 (Beheira (Menoufeya 
  governorate) governorate)

Total num. of  575 [500−650] 2000 
Baladi animals   [1500−2500]

Total num. of 275 [250−500] 1000 [500−1700] 
female Baladi cattle 

Num. of farms  [25−100] [650−1600] 
with Baladi cattle 

Total num. of  3000 7000 
cattle stock 

Table II

Estimation by the experts of the number of local-breed 
cattle in the two villages of the collective meetings in 

the western delta of Egypt 
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conformity, as well as the proximity of the farm with a bull. Only 
four farmers used artificial insemination. According to farmers, AI 
presents a number of risks related to the detection of the right period, 
availability of the inseminator, and the quality of the semen. The 
average age at first calving for the local breed was around 31 months 
in Beheira and 25 months in Menoufeya. This gap can be explained 
by the regular use of supplementation in Menoufeya. The calving 
intervals were between 12−13 months in Beheira and 12−15 months 
in Menoufeya [by comparison, crossbreds first calve at 30.7 months 
of age and have a calving interval of 13.4 months (Hammoud et al., 
2010)]. Farmers usually culled their dams when they became weak. 
The purchase or replacement of heifers was mainly based on the phe-
notype, then on performance. The animals were kept for replacement 
based on their good shapes and the reproductive performance of their 
dams. 

The main economic return of the Baladi is meat. Based on the col-
lective interviews, the average estimations of the daily growth rate 
were respectively 600 g/day (with a range of 450−750 g/day) in 
Menoufeya and 320 g/day (200−400 g/day) in Beheira. The feed-
ing system appeared to be the main difference. In Menoufeya the 
majority of farmers sold young females at around 24 months old and 
with an average weight of 400−450 kg; in Beheira the farmers sold 
younger calves (around 4 months at 250−300 kg) or young bulls. The 
market price was around EGP 10,000/head in Beheira for an aver-
age weight of 370 kg, compared to EGP 14,000/head for an average 
selling weight of about 430 kg in Menoufeya. Thus, the average unit 
live weight price ranged between EGP 26 and 33 per kilogram in 
2013−2014. Most of them were satisfied with the selling price of ani-
mals, although feed prices had incurred a major increase over the 
period because of economic problems brought on by political events 
since the revolution of 2011. In Menoufeya, Baladi meat was a better 
value for its appreciated taste by a class of consumers looking for less 
fat content. Despite this preference, there was neither an organization 
nor a specific place for slaughtering. The majority of the transactions 
took place at the farms or the local markets. Buyers were mainly trad-
ers, and secondarily butchers, consumers or breeders. 

The average milk production of Baladi cows was of around 1100 liters 
over six months (6−7 L/day). Almost 40% of the milk production was 
used for home consumption whether for human consumption or suck-
ling calves. In Beheira 60% of fresh milk was marketed (farm gate 
price around EGP 2.66/L), whereas in Menoufeya less than 33% of 
fresh milk was sold (average price EGP 2.83/L) in 2013−2014. Price 
differences were due to the proximity of milk traders. However, there 
was no difference in milk price between the Baladi and crossbreds 
although Baladi milk contains 4−5% fat (compared to 3−4% in cross-
breds), and despite the fact that the price of buffalo milk could reach 
EGP 4−5/L. Only 60% of farmers in Beheira and 40% in Menoufeya 
transformed fresh milk into cheese for the market. Between 20−30% 
of farmers in both studied areas sold cheese products at EGP 8/kg2. 
In both areas 40% of farmers produced cream and butter, mainly for 
family consumption. Finally, the Baladi were also used for draft work 
and produced around 0.25 m3 manure per day. Only one stakeholder 
mentioned hide enhancement.

We thus estimated the yearly gross income based on these statements 
(Table III). Using data from the SIADEEP3 project, we estimated the 
same indicators for crossbred herds by respecting the same stage of 
sale per calf. The table highlights the positive margin of crossbreds 
compared to the Baladi in the Old Lands (Menoufeya in the delta 

2. With an average ratio of eight liters of fresh milk for one kilogram of cheese plus 
butter and cream for family consumption
3. Research project on the socioeconomic impacts of the implementation of milk 
collection centers at farm and local levels. It is funded by the Danone Ecosystem 
Foundation. Implemented in two zones (new and old lands), the farm survey 
conducted in 2014 allowed us to approach the yearly gross income for crossbreeds.

The cultivated areas were larger in the villages of Beheira gover-
norate (on average 4.8 feddan1 in Beheira vs 1.4 in Menoufeya). In 
both areas, the cropping system followed a rotation of two crops per 
year. The main traditional cropping system was based on wheat and 
Egyptian clover (called berseem) (Trifolium alexandrinum) and a few 
vegetables such as potato in the winter and forage or grain maize, rice 
or various vegetables (e.g. bean, tomato) in the summer. In Beheira, 
half of the cultivated land was allocated to forage crops (berseem and 
maize), whereas in Menoufeya, this part increased up to 69% in the 
summer, mainly to produce green maize and maize silage. In all of 
the surveyed farms, the main source of labor was the family (around 
2.5−3 family workers) for all agricultural operations and animal hus-
bandry. All farmers in Beheira used occasional workers, whereas in 
Menoufeya the farmers did not rely on occasional workers because 
of the small land size. The main agricultural equipment consisted of 
manual tools such as the hoe, and a cart to transport feeds and crop 
products from the house to the crop fields or vice versa. 

At family level, only one farmer in Beheira had an off-farm job 
whereas most of the farmers in Menoufeya worked outside the farm 
(five out of seven interviewed farmers). Two farmers in both gover-
norates reared sheep and goats along with cattle and buffaloes. The 
high diversity of activities in Menoufeya was directly related to the 
small size of the land, which did not cover all the family needs (Alary 
et al., 2015).

Management practices and technical and economic 
results
The majority of farmers had their own family house and a small stor-
age room to keep feedstuffs and grains and closed or semi-closed 
barns for animal housing. Generally, the animals were reared together. 
However, in Beheira farmers tried to manage different places for fat-
tening, dairy and draft animals, but without any physical barriers. 
Animals spent the majority of their day in animal housing. 

As practiced in the irrigated lands of the Nile Valley, the feeding 
system was based on green fodder and seasonal crop residues. In 
winter (from October to April-May), all farmers cultivated green 
fodder, mainly berseem, for animal feeding and the majority of 
farmers added wheat straw as crop residues in the dietary rations. 
In summer, the main forage was green maize (called darawa), plus 
maize grain and straw. However, a large diversity in feed supplemen-
tation was observed between farms. In Beheira, 40% of the farmers 
supplemented their animals with concentrate compared to 100% in 
Menoufeya. The main concentrates were wheat bran, cottonseed cake 
or soybean. In addition, most of the farmers (88%) made maize silage 
in the two governorates, using the whole maize plant or the stalk with 
only 3% molasses as additives for fermentation. Seven of them who 
made silage used it all year long, whereas others used silage only in 
summer (Beheira) and two farmers only in winter (Menoufeya). Hay 
was not common, mentioned by only two farmers. There was no spe-
cific ration between the breeds; only the quantity could vary between 
crossbreds, buffaloes and local breeds.

The main form of health care was vaccination. The common and 
systematic vaccine was against foot and mouth and was offered by 
governmental services. The other vaccines were dependent on the 
prevalence of the disease in question and probably the experience of 
each farmer.

Reproductive performances were highly dependent on the farmers’ 
practices. During the mating period, the main practice consisted 
in daily bringing the females in estrus to neighbors who reared a 
male. The main criteria for choosing the bull were color and body 

1. feddan = 0.42 hectare
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and Beni Suef in the Nile Valley, respectively). In fact, lower inputs 
required for the Baladi than for crossbreds offset the Baladi low per-
formance. In the New Reclaimed Lands, sales of calves at 120 days 
resulted in a lower profitability of crossbreds than of the Baladi. 

This first approach to livestock systems and livestock management 
practices showed that there was no specific practices related to the 
local breed. The main difference was the expected animal products: 
mainly regular yearly calving and draft for the Baladi, and milk and 
meat for other breeds and species.

Suitability and adaptive traits of local breeds
Suitability of the local breed

Figure 3 shows the main indicators of suitability of the Baladi breed 
in the two governorates according to the farmers’ interviews. Three 
main criteria were common to both areas: ‘behavior’, ‘heat resistant’ 
and ‘crop cultivation’. The common criterion was the behavior of the 
local breed that was qualified as quiet and more manageable than 
crossbreds. However, we observed major differences for the criteria 
heat resistant in Menoufeya with regular calving, and crop cultivation 
in Beheira where potato is an important cash crop. In Beheira, farmers 
mentioned their preference for Baladi cattle meat and milk products: 
milk for its high fat percentage compared to crossbreds’ milk (keep-
ing in mind that buffalo is less adapted to this harsh environment 
close to the desert) and meat for its low fat content. We noted that 
the low feed requirement criterion was more prevalent in Menoufeya 
than in Beheira, where the land segmentation has drastically limited 
feed production. These differences underlined the specificities and 
constraints of both socio-agrosystems. 
Adaptive traits

Figure 4 shows the main adaptive traits of the Baladi breed to its 
environment according to expert stakeholders. The three main cri-
teria previously mentioned to characterize suitability were again the 

Figure 3: Main criteria of suitability of the Baladi local breed in 
the two studied sites in the western delta of Egypt (17 farmers). 
(a) Regularity in calving; (b) Preference of milk and meat.

Figure 4: Main adaptive traits of the Baladi local breed in the 
two studied sites in the western delta of Egypt (23 experts).  
(a) Calving and calf conformation; (b) Preference of milk and meat.

                                  Baladi                              Crossbreds 

 Beheira Menoufeya Beheira BeniSuef

Animal performance    
   Weight of sold calf (kg) 275 425 275 425
   Age of calf at selling (days 120 720 72 434
   Growth rate (g/day) 600 600 1000 1000

Expenses    
   Concentrate (kg/head/day) 1.33 3.22 5.6 5.2
   Av. price of concentrate (US$/kg based on maize grain) 0.31 0.31 0.31 0.31
   Total concentrate cost for dam (US$/head/year) 75 182 392 364
   Total concentrate cost for calf (US$/growing period) 50 729 127 708
   Area in forage to cover feed requirement (fed./TLU) 0.46 0.64 0.61 0.63
   Cost of produced feed for the dam and its calf 189 261 249 258

Revenues    
   Calf sale (US$/head) 1062 1977 1062 1977
   Milk products (US$/head) 418 445 671 806

Gross income from one Baladi cow (US$/year) 1102 1015 811 1186

Table III

Estimation of the yearly gross income from a single Baladi cow over its whole career in the two studied areas  
in the western delta of Egypt, and comparison with crossbreds (1 US$ = 7 EGP; 2014)

TLU: tropical livestock unit (250 kg/head); 1 feddan = 0.42 ha
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mentioned a bull center and an AI center in Cairo. However, all high-
lighted the isolation of breeders in Beheira where there are no devel-
opment institutes like the agricultural associations found in old lands.

Regarding breed preservation, collectively four strategies were 
pointed out: i) market-oriented policy; ii) geographical label (for 
Menoufeya only); iii) promotion of consumers’ awareness; and iv) 
implementation of subsidies. However only two to three stakehold-
ers (and only breeders) supported these ideas in the experts’ inter-
views. During the farmers’ interviews, no one reported collective 
actions and they did not believe in these collective actions. For the 
interviewed farmers, the priorities mentioned were the availability 
of improved sire (three farmers) and improved veterinary care (four 
farmers). However, the requested improvements concerned all breeds 
and not only the local breed. For them, the main way to increase the 
expected benefits of the Baladi would be via feeding improvement 
(mainly feed values) at low cost, and genetic improvement. 

■ DISCUSSION

In terms of adaptive traits, according to the majority of experts’ 
interviews, the Baladi breed was perceived as more resistant to harsh 
conditions, especially to extreme high temperature, but also more 
robust with regard to low feed intake (mainly in terms of quality vari-
ations), and resistant to diseases, in particularly to FMD. However, we 
observed variations of priority between experts and farmers. In both 
areas, all experts highlighted the trait of disease resistance, mainly 
in relation with the outbreak of FMD in 2013, whereas only farm-
ers from Menoufeya mentioned this trait. This can be explained by 
the higher rate of the FMD impact in the delta area. Heat resistance 
ranked as first factor according to experts in Beheira, equally with the 
behavior criterion according to farmers in Menoufeya. This revealed 
the different levels of the expected factor impacts. For experts, heat 
stress stood out in Beheira, which is located at the border of the desert 
zone, whereas in Menoufeya heat stress is a common factor for the 
entire delta area. Conversely, farmers in Menoufeya observed differ-
ent levels of resistance of animal species (mainly the Baladi vs cross-
breds) to heat, notably in term of calving. Though these results related 
to a harsh environment, we also noted that farmers described the 
adaptive traits mainly according to farm constraints, whereas experts 
addressed the problem at local or even regional level. Therefore, we 
can observe different perceptions according to the scale. 

The Baladi fills many functions such as supplying farmers and their 
family members with high quality and typical products (cheese, meat 
but also leather), draft labor for crop cultivation, contributing to soil 
fertility management, but also in terms of savings, enhancing crop 
by-products, and eventually local transportation. This statement 
confirms previous studies about the suitability of local strains to the 
agrarian systems (Vissac, 2002) in southern countries (Bourbouze, 
1984, in Morocco; Lericollais and Faye, 1994, in Senegal). The com-
mon traits of suitability of the local breeds in both areas were the 
animal behavior with regard breeding and the low feed requirements 
compared to crossbreds (in term of quantity). In relation to behav-
ior, farmers included the animal character (quiet and manageable, 
especially for draft labor). They also had a clear preference for the 
conformation of this local strain. Beyond these advantages, farmers 
were economically constrained to adopt crossbreds (with Holstein or 
Friesian) for milk production for either family consumption or market 
sale, even if Baladi products were highly appreciated (especially, the 
higher fat content of milk and the low fat content of meat). Profit-
ability was the first constraint in the maintenance of this strain at 
farm level taking into account the costs of feed production. Moreo-
ver, Baladi dairy products are as economically valued as crossbreds’ 
dairy products, without consideration for content.

most cited: disease resistance, heat resistance and preference of meat 
and milk products. The farmers were more interested in the behavior 
of the animals with regard to breeding and draft labor in the cultiva-
tion system, whereas experts pointed out the factors of disease and 
heat resistance in relation to environmental contexts. 

We can also notice that the animal performances of the local breed, 
mainly regular calving and draft use, represented 25% of the adaptive 
traits, whereas the stakeholders underlined the meat quality as being 
highly appreciated locally. 

In summary, in Beheira the main reasons for preserving local strains 
were their heat and disease resistance to their environment, whereas 
in Menoufeya experts mentioned the market preference was due 
to the proximity of the demand (rural density and the large city of 
Menoufeya). The criteria of the breeding system came later on. How-
ever, we also observed a high similarity between the criteria of suit-
ability and adaptability in relation with the agro-ecological contexts 
in both areas. 
Advantages and disadvantages of the local breed

As main advantages, almost half of the farmers, chiefly in Beheira, 
mentioned the high draft capacity of the Baladi and 24% of the farm-
ers mentioned its adaptation to a harsh environment. Also in relation 
with climate change and heat stress, 65% mentioned regular calving. 
Based on the general opinions of the farmers and in comparison with 
crossbreds, all the farmers in Beheira considered the local breed as an 
advantage in term of breeding. On the other hand, in Menoufeya half 
of farmers mentioned some disadvantages that were mainly related 
to animal performance (growth rate or milk yield). The results were 
opposite for the advantages of the Baladi with regard to marketing: all 
farmers in Menoufeya recognized their net advantage, whereas only 
half in Beheira were satisfied and more than three quarters under-
lined the bad conformation of calves.

As suggested in the experts’ interviews, the main disadvantage was 
the low milk performance even if the taste of Baladi milk was appre-
ciated because of its higher fat content. One of the common uses of 
Baladi animal products was meat for family consumption, mainly for 
family or religious sacrifices such as Aïd Al-Adha4. The meat mar-
keting system was mainly based on direct sale in Beheira or through 
traders in Menoufeya to supply a specific market. There was no 
specific local breeding stock in Menoufeya even if one third of the 
experts knew breeders who were good suppliers of the local breed.

Future: preservation of the local breed 
None of the interviews mentioned a Baladi cattle association or a 
recording system to monitor animal performances in Egypt. The only 
ruminant association was the buffalo breeders’ association despite 
the existence of animal wealth associations or cooperatives with  
multi-purpose activities in agriculture.

In Menoufeya, the main supports from both public and private insti-
tutes were equally distributed between the veterinary units, and animal 
wealth associations for large ruminants, whose main activity is the sup-
ply of feed concentrates, the banks for loans and investments, and the 
market support. However, three farmers only mentioned physical mar-
kets for breeding cattle transactions. There were neither specific facil-
ities for Baladi cattle such as bulls, nor AI centers. Some stakeholders 
reported some logistic and financial support for AI, milk collection or 
veterinary care. In Beheira, contrary to Menoufeya, six out of the 11 
stakeholders knew about the main market, where around 25% of breed-
ing cattle were sold. In terms of institutional support, two stakeholders 

4. One of the most important celebrations for Muslims during which each family 
sacrifices one male ruminant animal. In Egypt, the sacrifice often consists in a 
bovine (calf or bull, sometimes a heifer). 
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Production Systems in the Mediterranean Region’ (GALIMED) 
within AAFCC metaprogram, the French Institute for Agricultural 
Research (INRA) in association with the International Agricultural 
Research Center for Development (CIRAD), the International Cen-
tre for Agricultural Research in the Dry Areas (ICARDA), and the 
Egyptian Animal Production Research Institute (APRI). We espe-
cially thank all the researchers and technicians from APRI for their 
participation and support to identify the areas of investigation, and all 
the breeders and stakeholders interviewed for the time spent with us.
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This whole situation explains why, today, purebred Baladi cows have 
become scarce. In addition, this factor of milk productivity supplants 
the factor of fertility of Baladi cows (due to regular parturition per-
formance). But some studies in North Africa show that local breeds 
have generally longer careers than crossbreds or imported cattle in 
developing countries (Sraïri and Baqasse, 2000), mainly because of 
their resistance to harsh conditions. Finally, cases where Baladi cow 
milk can be used to feed buffalo calves also occurred because of the 
high price of buffalo milk, the latter being often reserved for sale or to 
be processed as butter or cheese. This practice has not been observed 
in our sample but it is often the case in the farming systems of the 
Nile Valley.

In parallel, this study confirms the statement that a breed is a cultural 
rather than a biological or technical entity (Eding, 2008). The dis-
cussions with farmers clearly showed their attachment to their local 
strain even if today farmers are constrained to crosses with exotic 
breeds mostly for economic reasons. They expressed their attachment 
through praises on the quality of products (milk and meat) and their 
animal conformation description. They also regularly referred to tra-
dition. However, the high land segmentation in Egypt compels farm-
ers to privilege economic performance on the short term rather than 
adaptation on the medium long term. In the New Reclaimed Lands 
of the west delta (Beheira), farmers can raise more animals and thus 
maintain local breeds that constitute a security in terms of reproduc-
tive performance at whole farm level. 

As in many developing countries, there are no collective organiza-
tions or actions to preserve or promote this breed even if research 
studies highlight the adaptive traits of the local strains. The national 
programs in Egypt but also in North African countries (Sraïri, 2004) 
have widely given attention to the dairy sector development by design-
ing programs or national projects based on massive imports of exotic 
cattle breeds. The statement is similar in all countries: shortened 
careers due to early culling because of diseases, feed insufficiencies, 
longer calving period due to environmental stress mainly heat stress, 
etc. Nowadays, with the intensification of climate constraints such as 
high temperature events and the frequency of drought periods that 
reduce feed production, these programs based on genetic improve-
ment reveal their limits to develop the sector on the medium and long 
run. Moreover, they have largely underestimated the consumers’ pref-
erence, especially that of rural populations for local and typical prod-
ucts. With the growing importance of added-value markets for local 
and typical products in urban areas, local strains of cattle constitute a 
potential for labelling, or niche markets.

■ CONCLUSION

The adaptive traits appeared to be insufficient to ensure preservation 
of Baladi cattle in Egypt. If the study highlighted the main drivers 
of these dynamics in relation with short-term economic objectives − 
mainly profitability at farm level −, all the stakeholders acknowl-
edged the advantages of local breeds allowing for a better transforma-
tion of scarce feed resources produced on small farm areas and their 
higher resistance to environmental stresses such as heat or disease 
shocks. However, the promotion of typical animal products could be 
one potential lever. At national level, these findings raise many ques-
tions for policy makers and the society regarding the demographic 
situation of Baladi cattle, threatened by crossbreeding programs and 
economic sector development, in terms of biodiversity but also of new 
promising added-value markets for farmers.
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Résumé

Osman M.A., Alary V., Khalil M., Elbeltagy A., Tourrand J.-F., 
Moulin C.-H. Adaptabilité et pertinence des races bovines 
locales en Egypte : perceptions et pratiques des producteurs et 
des acteurs de la filière bovine

L’Egypte, où la température moyenne augmenterait de 1 à 
1,5  °C au cours des deux prochaines décennies, serait par-
ticulièrement exposée au changement climatique dans la 
zone méditerranéenne. La majorité des travaux de recherche 
sur les caractères adaptatifs des animaux se sont concentrés 
sur les ovins et les caprins dans les zones non-irriguées, avec 
un faible intérêt pour les systèmes d’élevage dans les zones 
irriguées, alors que les gros ruminants  – bovins et buffles  – 
assurent l’essentiel de l’apport en lait et viande de l’Egypte. 
De plus, la recherche sur l’amélioration génétique pour aug-
menter la production a ignoré les races bovines locales, telle 
que la Baladi qui semble être en voie de disparition. A partir 
d’entretiens individuels et collectifs menés dans deux gouver-
norats de l’Egypte, la présente étude visait à décrire la situa-
tion de la race locale Baladi, à partir des perceptions et pra-
tiques des acteurs de la filière (dont les éleveurs, commerçants 
et fournisseurs de service), et d’en tirer des perspectives pour 
son devenir. D’après les entretiens, la Baladi serait adaptée et 
plus résistante à des conditions difficiles, en particulier aux 
températures chaudes extrêmes, à des périodes de carence 
alimentaire, et à certaines maladies, en particulier la fièvre 
aphteuse. Cependant, il n’y a pas d’organisation ou d’action 
collective pour préserver ou promouvoir cette race en raison 
de son faible niveau de production laitière, bien que la viande 
soit très appréciée dans les zones rurales et pourrait être à 
l’origine d’un potentiel marché de niche.

Mots-clés  : bovin Baladi, race indigène, système d’exploita-
tion agricole, adaptation aux changements climatiques, Egypte

Resumen

Osman M.A., Alary V., Khalil M., Elbeltagy A., Tourrand 
J.-F., Moulin C.-H. Adaptabilidad y habilidad de las razas de 
ganado local en Egipto: percepciones de los finqueros y acto-
res y prácticas de la cadena de valor del ganado

Egipto, donde se espera un aumento de la temperatura media 
de 1−1.5°C durante las próximas dos décadas, se encuentra 
particularmente concernido con el cambio climático en el 
Mediterráneo. La mayoría de los trabajos de investigación en 
los caracteres de adaptabilidad animal se han enfocado en 
ovejas y cabras en áreas no irrigadas, con poco interés en los 
sistemas de ganadería en las zonas irrigadas. Sin embargo, 
los productos de carne y leche en Egipto son principalmente 
suministrados por grandes rumiantes  − ganado y búfalos. 
Además, la investigación en el mejoramiento genético para 
aumentar la producción ha obviado razas de ganado local 
como la Baladi, que parece en peligro de extinción. Basa-
dos en entrevistas individuales y colectivas conducidas en 
dos gobernaciones de Egipto, este estudio pretende describir 
la situación de esta raza local, basada en las percepciones y 
prácticas de los actores en el sector (incluyendo finqueros, 
intermediaros y proveedores de servicios), así como diseñar 
perspectivas para el futuro. De las entrevistas, la Baladi sería 
adaptable y más resistente a las condiciones rudas, especial-
mente a temperaturas extremas, periodos de escasez de ali-
mento y algunas enfermedades, en particular la fiebre aftosa. 
Sin embargo, no existe una organización o acción colectiva 
para preservar o promover esta raza, debido a su baja produc-
ción láctea, a pesar de que su carne es altamente valorada en 
zonas rurales y podría ser la fuente de un mercado específico 
potencial. 

Palabras clave: ganado bovino Baladi, raza indígena, sistema 
de explotación, adaptación al cambio climático, Egipto






