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ABSTRACT 

The present study was planned under the project “Development and Application of  Decision 
Support Tools to Conserve and Sustainably Use Genetic Diversity in Indigenous Livestock 
and Wild Relatives” funded by UNEP-GEF-ILRI-FAnGR (United Nations Environment 
Programme-Global Environment Facility-International Livestock Research Institute-Farm 
Animal Genetic Resources) to study the production systems along with phenotypic and 
genetic characterization of the nine chicken populations in six randomly selected villages 
within two agro-ecological zones (Site-I; sandy desert and Site-II; irrigated plains) of Punjab 
province involving participatory rural appraisals, household surveys and in-depth monitoring 
tools. Information collected through Participatory Rural Appraisals showed that the main 
purpose of chicken keeping was home consumption and family income. Preferred chicken 
breeds among moderate and poor farmers were Fayoumi (FYM), Rhode Island Red (RIR) 
and Desi and were kept for egg production while Aseel (ASL) was the choice of well off and 
kept for prestige or hobby. Egg production, size of egg and plumage color was the traits 
preferred for FYM and RIR, broodiness, mothering ability, disease resistance and taste of 
meat for Desi and Naked Neck (NNK) while aggressiveness and body stature were highly 
ranked for ASL.  Household surveys showed that most of the farm activities were headed by 
the household head yet women were involved in all farm activities generally and in chicken 
keeping particularly at both sites. More number of farmers was involved in chicken keeping 
at Site-I as compared to Site-II. Semi-intensive chicken production system with free range 
during day time and confined under shed at night with birds fed on household grains along 
with scavenging was reported in majority of the cases throughout the year. Average prices of 
birds were higher at Site-II and were highest for ASL. Health coverage was poor at both sites 
with most of the farmers treating birds at the help of their own or with neighbors and friends. 
There was almost absence of any formal training from any NGO or any government 
department. Sources of information about chicken related issues were poor. Chicken and 
eggs were marketed at farm gate, village markets or to neighbors and income obtained from 
extra sale of chicken and eggs was mostly kept by women, followed by household heads. In-
depth monitoring revealed higher number of laying hens than other age classes among flocks. 
The disease was major reason for exit and bird entries were mainly through household 
hatched hatch and purchase. Most of the birds at both sites were multi colored or brown in 
plumage with undefined feather pattern. Body weights and linear measurements were higher 
for ASL and birds at Site-I than those at Site II. Genetic characterization of nine chicken 
populations viz, ASL; NNK; FYM; RIR; FRR (FYM x RIR); FRA (FYM x RIR x ASL); FRU 
(FYM x RIR x unknown); OLD (other local Desi) and OCB (other crossbred) using 20 
microsatellite markers were found to be polymorphic. The number of alleles per locus within 
chicken populations ranged from 2 to 14 with an average of 9.6 alleles per locus. Structure 
and Principal Coordinate Analysis was clustered into two distinct groups with two maternal 
lineages distributed among the nine populations. These results indicated that although these 
nine chicken populations have already been intermixed up to some extent yet most of them 
were genetically different enough to be considered as separate breeds or genetic groups. 
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Chapter 1 

INTRODUCTION 

 

Pakistan has a large population of indigenous chicken that are well-adapted to local 

conditions. Majority of these chickens are reared in rural areas of the country and comprised 

of Aseel, Naked-neck, Fayoumi, Rhode Island Red, Desi and their crosses. Aseel is the only 

distinguished breed that has mainly been kept pure. Breeds such as Fayoumi and Rhode 

Island Red have been introduced in Pakistan for keeping as purebreds and crossing with rural 

chicken. Desi mainly comprises of nondescript population. The Lyallpur Silver Black breed 

developed few decades ago is confined to a research station only with very limited 

distribution (Khan, 2004). 

 

The share of domestic poultry to total poultry population is not well documented but can be 

estimated from its contribution in total meat and egg production in the country. The rural 

poultry of the country is comprised of 38.78 million hens, 10.38 million cocks and 31.72 

million chicks. Despite the increased production of broilers and layers in the country, it is 

estimated that backyard production is still contributing a fair amount of eggs and meat. Out 

of 987 thousand tons of total poultry meat produced in the country, 11.22% meat (110.79 

thousand tons) and out of 14556 million numbers of total eggs produced, 27.12% eggs (3947 

million) are contributed by rural chicken (GOP, 2014). The chicken found in rural areas are 

mainly kept under low-input traditional scavenging/backyard system and generally kept by 

poor families and more often reared by women and children with the flock size ranges from 

5-10 birds (Farooq and Mian, 2001). Indigenous chicken are mostly reared for egg and meat, 

however people keet Aseel birds for game/recreational purposes (Khan, 2004).  

 

Generally, indigenous breeds of chicken are specific to the regions, adapted to the local 

climate, disease and low input production system (Vang, 2003). These birds are more 

abundant than commercial one and provide a significant proportion of poultry products to 

rural poor in developing countries yet they are low in production in terms of egg and meat as 

compared with commercial strains (Kitalyi, 1998; Tadelle et al., 2003). Improvement in 
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poultry products in terms of eggs and meat production in the commercial oriented 

environment control layer and broiler production units has brought enormous success for big 

investors. It has not been accomplished among smallholders since exotic breeds suffer high 

mortality under rural conditions because of less feed resources and poor understanding of 

complex biology and socio-economic constraints of the farmers. As a result farmers prefer to 

maintain their local stock of chicken even if they are low in production. The low performance 

of indigenous chicken along with socio-economic changes, natural disasters, farmers' 

preferences for exotic breeds and lack of conservation policies are resulting in the loss of 

local animal genetic resources in developing countries (FAO, 2007). The local breeds are 

reservoir of genomic differences and provide a gene pool to develop any new breed. In this 

way local breeds are not only important for sustainable production but also for unforeseen 

breeding requirements of the future (Horst, 1989; Romanov et al., 1996; Besbes, 2009).  

 

In many areas of the world various approaches have been used for the improvement of 

performance and conservation of indigenous birds but these approaches proved not that 

successful because of insufficient information available about their production and genetic 

makeup (Msoffe et al., 2004). Characterization of animal and understanding of 

comprehensive flock characteristics, performance and related constraints of the production 

system are the first steps before developing any strategy and genetic improvement program 

(Mbap, 1985; Tadelle et al., 2003). In Pakistan little work has been done on indigenous 

chicken breeds/populations. Thus the present study was planned under the project  

“Development and Application of  Decision Support Tools to Conserve and Sustainably Use 

Genetic Diversity in Indigenous Livestock and Wild Relatives” funded by UNEP-GEF-ILRI-

FAnGR (United Nations Environment Programme - Global Environment Facility - 

International Livestock Research Institute - Farm Animal Genetic Resources) to study the 

production system along with phenotypic and  genotypic characterization of the chicken 

populations in two agro-ecological zones of Punjab province (sandy desert and irrigated 

plains) with the following objectives: 

 to generate information on socio-economic importance of indigenous chicken 

 to examine the productive and reproductive performances, as well as viability of 

indigenous chicken under semi-intensive and extensive management levels 
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 to characterize the phenotypic variation of indigenous chicken 

 to reveal genetic variation among indigenous chicken populations using microsatellite 

markers. 
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Chapter 2 

REVIEW OF LITERATURE 

 

This chapter includes the review of geography of the study area, socio economic role of 

indigenous chicken in the livelihood of rural people, prevailing indigenous chicken 

production systems and their characteristics etc. in Pakistan and other countries that have 

undertaken the steps to collect, analyze and summarize the production data of indigenous 

chicken existing in their rural areas.  

 

2.1. Foreword to Punjab-Pakistan 

Pakistan is a sovereign country located at the junction of South Asia, Middle East and the 

Indian subcontinent between 24o and 37o North and 61o and 75o East with an area of 796,095 

km2 (Mohiuddin, 2006). It is the 6th largest country of the world with the population 

exceeding 196 million and annual growth rate of 1.49 percent (World Factbook, 2014). 

Punjab is one of the four provinces of the country having 44.68% of the countrys’ 

population. Punjab has an area of 205,344 km2 located at the Northwestern border of the 

geological Indian Plate.  Historically Punjab is an important region and was part of the Indus 

valley civilization more than 4000 years ago. The Vedic civilization of Indo-Aryans that 

lived along the length of Indus River shaped the population of the today’s Pakistan (Ahmad, 

2004). Local administration of Punjab government is consisted of three-tier system with 

districts making  the top tier and two lower tier composed of approximately 596 tehsils and 

more than 6000 union councils. Out of 120 total districts 36 lie in Punjab (MIBNH, 2006). 

 

Punjab is known as land of five rivers that flows from East to West namely; Indus and its 

tributaries: Jhelum, Chenab, Ravi and Sutlej. These rivers spring from the Himalayas  and 

after passing down-stream and irrigating the Punjab and Sindh provinces eventually end up 

to the Arabian Sea. According to Government of Punjab (2007) province has well recognized 

irrigation system consisting of network of said main five rivers; dams, barrages, head works 

canals and interlinks with 57% of the total cultivated land of the country that contributes 

56.1-61.5% to agriculture sector. The Punjab has three major seasons; hot weather extending 
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from April to June with temperature upto 110°F; rainy season extending from July to 

September and temperature ranges from 55-95°F with average rainfall of 96 cm sub-

mountain region to 46 cm in the plain areas. Cooler weather extends from October to March 

and temperature goes down as low as 31°F. There is year to year variation in rainfall and in 

some areas flooding and droughts are common. 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1: Site map (http://forum.pakistanidefence.com/index.php?showtopic=75680) 
 

2.2. Agro-ecological zones and study sites 

Pakistan is defined into various agro-ecological zones based on physiography, climate, soil 

type, agricultural and land use (PARC, 1980; Muhammad, 1986; FAO 2001) namely, Indus 

delta, Southern irrigated plain, sandy desert, Northern irrigated plain, Barani (rainfall), wet 

mountains, Northern dry mountains and Western dry mountains (Figure 2.2). Based on high 

livestock/poultry units (Figure 2.3) and population per square km along with distinct 

characteristics of agro-ecological zones two study sites; district Bahawalpur and district 

Faisalabad (Figure 2.1) were selected from sandy desert and Southern irrigated land, 

Site-II Faisalabad 

Site-I Bahawalpur 
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respectively. Three villages from each of these selected sites were randomly chosen for the 

present study.  

 

Figure 2.2: Map of Pakistan with various agro-ecological zones 
Source: PARC (2013) 

 
  

 
Figure 2.3: Map of Pakistan showing poultry population density 

Source: Livestock Census (1996) 
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2.2.1. The Project Site-I 

District Bahawalpur has an area of 24,830 km² and approximately two-thirds of the district is 

covered by the Cholistan desert that extends upto the Rajistan desert of India. The soil is 

sandy and loamy fine sand with maximum annual rainfall of 300 mm. Bahawalpur district 

has total cropped area of 6250 thousand hectares with wheat, cotton and fodder cultivated on 

42, 40 and 9% land, respectively. A huge part of the population relies on agriculture directly 

or indirectly. Livestock sector is the second important source of income after farming. 

Hasilpur is one of the five tehsil of Bahawalpur situated between the Indian border and Satluj 

river in East central Punjab located at 29°41'37 North 72°33'01 Eeast on world map. Hasilpur 

occupies an area of 1372 km2 having 14 union councils including city and 115 surrounding 

villages, towns, housing schemes and colonies. According to official figures the population 

of Hasilpur in 1998 was 312,132 with 10,625 households living in urban areas and 36,961 

households living in rural areas. Three villages namely; Fateh 78, Fateh 76 and Murad 147 

were selected randomly for research study. The city is far off these villages so small number 

of villagers works as laborers in the city. Women also take part in farming and livestock 

keeping. Water shortage in Cholistan desert area has decreased the productivity of crops. 

Hence, the villagers grow only food and fodder crops to fulfill their requirements and 

marketable surplus is usually not available. In contrast trend of livestock rearing is increasing 

from few past years (Ashfaq, 2010).  

 

2.2.2. The Project Site-II 

District Faisalabad lies in irrigated plains of Punjab covering more than 16000 km2 with an 

altitude of 605 feet above sea level. The climate ranged between semi-arid to arid with mean 

annual rainfall of 300 to 500 mm in the East and 200 to 300 mm in the Southwest. The soil is 

sandy, loam and loam-clay. According to the 1998 census of Pakistan it had a population of 

5,429,547 of which about 42% were living in Faisalabad. It is a 3rd largest city of Pakistan 

after Karachi and Lahore. The river Chenab is situated about 30 km to the Northwest while 

the river Ravi passes about 40 km Southeast of the city. The key source of irrigation is lower 

Chenab canal that supplies water to 80% of cultivated land. Tehsil Samundri is one of the 

five tehsils of district Faisalabad located at 30°48'30 North 71°52'15 East with an altitude of 

130 meters. Samundri has an area of 898.422 km2 and is 45 km from city of Faisalabad. 
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Three villages namely; Waseeran, Dalowal and Balochwala located on Samundari-Faisalabad 

road were randomly selected for the research study. There is almost negligible industry in 

this area and majority of the population is involved in agriculture. Sugar cane is the leading 

cash crop while wheat, cotton and vegetables are other important crops of the area. The 

common livestock species found are buffaloe, cattle, and goat, donkey and chicken birds.  

Shortage of canal water is considered one of the reasons of poor economic conditions of the 

farmers in this area.  

 

2.3. Poultry in the economy of the country 

Agriculture is the main foundation of Pakistan's economy. It accounts for 21.4% of the gross 

domestic product and jointly with agro-based products gets 80% of the country’s total export 

earnings. It employs 43.7% of country’s workforce and more than 63% of the population 

living in rural areas reliance on agriculture for their livelihood. The major crops wheat, 

cotton, rice, sugarcane and maize account for 25.6% and other crops (mong, mash, bajra, 

jowar gram, lentil, tobacco, rapeseed, barley and mustard) account 11.6% of value added in 

overall agriculture. Livestock is an important sub-sector of agriculture with 2.9% annual 

growth rate. It accounts for 55.9% of agriculture value added and is much higher than the 

37.2% combined contribution of major and other crops (GOP, 2014). 

 

Pakistan is gifted with diversified domesticated farm animal genetic resources (FAnGR) 

consisted of buffaloes, cattle, sheep, goats, camels, horses, donkeys, mules and chicken. 

These indigenous livestock populations with number of large and small ruminant breeds are 

well adapted under local management and environmental conditions in various agro-

ecological zones of the country. Livestock in Pakistan is an integrated part of agriculture; 

therefore most of the livestock are reared under the agro-livestock production system both in 

irrigated and non-irrigated agricultural system. Agriculture sector in general and livestock in 

particular is operated by poor income groups however; households with all levels of income 

keep livestock due to their benefits as food, cash income and capital, manure, draft power 

and status. Farmers keeping livestock along with cropping land are also with the intention of 

avoiding any climatic and economic risk in case of failure of crops or lower prices at the time 

of marketing of the harvest (Bebe et al., 2003; Ciamarra et al., 2011). 
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Chickens are the most common type of domestic bird found in almost all areas in Pakistan. 

Its significance can be judged from the fact that according to Livestock Wing of Ministry of 

Food, Agriculture and Livestock almost every family in rural areas and every fifth family in 

urban areas is connected with poultry production activities in one way or the other (GOP, 

2004). Poultry production system in Pakistan comprises of the rural poultry and commercial 

poultry providing employment opportunities and income for about 1.5 million people. Its 

contribution in agriculture is 6.1 percent, livestock 10.8 percent and in GDP at constant cost 

factor 1.3 percent (GOP, 2014). Poultry consisted of indigenous/ local chicken predominantly 

exists in rural areas. Commercial poultry came into existence since 1970’s by import of 

exotic hybrid chickens along with its management and feeding package. There is a huge 

investment of about Rs. 200 billion in this sector due to good returns to the investment. 

Poultry sector has shown growth rate of 8-10 percent per annum yet per capita availability of 

meat in the country is 5.45 kg and eggs 53.77 which are far less than the requirements (PPA, 

2014). According to Economic Surveys of Pakistan in 1983, Pakistan produced 3150 million 

eggs and 97,710 metric tons of poultry meat of which 1450 million (46%) eggs and 53,345 

metric tons (54.6%) of meat came from the rural poultry and that has been kept on increasing 

as indicated in last five years:  

                                                     2009-10     2010-11     2011-12     2012-13   2013-14 
Domestic Poultry Million No.     77.35          79.51         76.68          80.87      82.08 
Cocks Million No.                       09.58          09.84         10.10          10.38       10.66 
Hens Million No.        36.76          37.42         38.09          38.78       39.47 
Chicken Million No.        31.02          31.25         31.48          31.72       31.95 
Eggs Million No.        3676           3742          3809           3878        3947 
Meat 000 Tons        102.40        104.43       106.51        108.62     110.79 

GOP (2010-2014) 
 

2.4. Socio-economic importance of indigenous chicken in livelihood of 

farmers  

Poultry has deep-rooted impact in the socio-economic profile of the rural community by its 

direct contribution towards household food security, poverty alleviation, income generation 

and developing social relationships. About half of rural households are landless or in 

possession of small piece of land in Pakistan. These are the households who are most 

vulnerable ones to become food insecure (Yasin, 2000). Such farmers preferably keep small 
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ruminants along with bunch of poultry birds for home consumption and sale. With low or no 

inputs in terms of feed, housing and management the rural chicken is capable of generating 

cheap and readily harvestable meat and eggs for immediate home consumption. Thus these 

locally raised birds among poor rural masses are important in breaking the sadistic sequences 

of malnutrition and diseases. Though Pakistan is a food self sufficient country yet the 

proportion of undernourished population is 26% with alarming high level of malnutrition. 

This figure is even more critical as per capita protein availability is far less in rural than 

urban areas (Gera, 2004; Bashir et al. 2012). Chicken meat is also cheaper than beef and 

mutton and a good alternate of animal protein for rural poor. Occasional consumption 

provides a valuable source of protein in the diet of rural people.  

 

Along with the significant contribution towards food security indigenous chicken also plays 

its part in poverty alleviation by providing self employment; an income-generating activity 

from the sale of birds and eggs. A survey conducted by Ashfaq et al. (2011) in two districts 

of Punjab discovered about 50% of the poor farmers kept indigenous chicken to supplement 

food and income requirements of the family. Chicken farmers used family labour i.e., 

children, unemployed youth, elderly and women and they are also the major beneficiaries. 

Chicken has significant entertaining and esthetic value in the form of cock-fighting in 

smallholder society across a country and number of other regions of world (Greetz, 1972). 

Cocks of specified breed and varieties are owned by male household as hobby. The existing 

locally available literature in Pakistan does not include extended accounts of the cock-

fighting nor of its economic importance and the expenditures or investments involved. 

Literature related to other rituals and believes about chicken is also absent however, 

feasts/scarifies of chicken on special occasions and situations are to some extent similar as 

reported in many parts of the world. Special chicken meals are served to greet guest and 

feasts to celebrate religious festivals, marriages and funerals. Chicken are also sacrified a part 

of spiritual or magic activity to stop the occurrence of misfortune or any accident to reappear 

and bring good luck. Chickens are gifted to relatives and neighbors to develop good social 

relationships or if they are poor or reward those in exchange of some work (Tadelle et al., 

2003; Conroy et al., 2005; Thomsen, 2005).  
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2.5. Involvement of rural women in chicken keeping  

In Pakistan, rural women encompass about half of the total population and along with the 

involvement in industrial activities, they are playing important role in agriculture. About 70% 

of the female labor force is engaged in agricultural sector.  They are among the millions of 

landless laborers and small farmers who depend on crop production for their livelihood 

(Javed et al., 2006). Division of labour among different household members is a gender 

aspect. These rural women have critical role in all range of activities related to crop 

production and livestock management. According to the report of UNDP (1997) rural 

womens’ participation rate in crop production and livestock activities is about 79.4% which 

is higher than that of men (60.8%).  A rural woman in Pakistan works 15.5 hours a day 

spending 5.5 hours in caring for livestock (ESCAP, 1996). Number of developmental 

projects in developing countries reported significant role of rural chicken in enhancing 

gender equity among the poor communities. In Pakistan over 70% of the rural families keep 

chicken with the active participation of women. The women apply their own methods of 

management, brooding and rearing of chicken based on the experience they have got from 

their elders (Qureshi, 1985; ESCAP, 1996).  

 

Particular interest of women in chicken keeping is due to number of reasons. The first among 

those is less initial investment and quicker returns. Next are the easy management and less 

economical loss in case of theft, predation and disease in comparison with larger livestock. 

Moreover, the women themselves may make decisions about consumption and sales of eggs 

and birds. Money obtained from sale is generally kept with women of the household and they 

utilize that money to meet their day-to-day expenditures of food, childrens’ school fee etc. 

(Brorholt, 2000; Joensen, 2002; Thomsen, 2005). Last but not least factor is that the women 

can undertake all chicken production activities without leaving the house as compared with 

other outside long hour’s jobs. This factor becomes more important in societies where 

religious believes and social norms require women to stay at home (Riaz, 1994). 

 

In a study conducted in Swat region of Pakistan 69% women were found keeping rural 

chicken as compared with 31% men respondents.  Backyard poultry was kept by women for 

home consumption and income however, the involvement of the men was due to their hobby 
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(Tufail et al., 2012). Group interviews conducted by Muhiye (2007) in Ethiopia indicated 

management of chicken totally under women and children while construction of shelters was 

mainly done by men. Individual interviews in a same study reported that nests for laying and 

brooding were made by women only. Similarly, Tadelle and Ogle (2001) found complete 

involvement of women in management of chicken whereas decision making regarding 

control and access to resources varied considerably among genders. Kitalyi (1998) showed a 

gender plurality in decision-making of village chickens production in Gambia. Another 

survey in the United Republic of Tanzania indicated men dominance in selling and buying of 

chicken in village markets while controlling and utilization of earnings from the sale was 

belonged to women (Gueye, 2003).  

 

2.6. Characterization of chicken production systems  

Poultry production in Pakistan is an integral part of agro based farming system in irrigated 

and non-irrigated agriculture production system and is generally characterized by small 

number of birds maintained under scavenging regimen with little or no supplemental feeding, 

enclosures in the family house or separate shelter at night and negligible health care. Rushton 

and Ngongi (1998) categorized the chicken production systems based on housing; feeding 

and health care under rural conditions into: scavenge-based, free range and semi intensive.  

In case of scavenge-based production system the birds wander freely with the flock size of 5-

10 birds. They scavenge around to find food and few families supplement seasonally 

available grain to their chicken. Housing is generally not provided and birds roost in trees or 

family dwellings at night. The system characterized by low input and low production levels 

with an average of 10-12 eggs three times a year. Hatchability rate is 80 percent and chick 

mortality can raise upto 70 percent. Disease, predation and under nutrition are the main 

culprits of high chick mortality before the age of six weeks. Additionally, off take rates are 

low and the main use of eggs and birds is home consumption and gifts to friends or relatives.  

 

Under free range poultry system birds are allowed to roam during the day and look for major 

portion of their feed. Additional feed is also provided with single or mixed home grown 

grains especially to the hens that have newly hatched chicks. Housing is provided at night 

and little veterinary care is given. Mortality and predation rates are lower than scavenge-
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based system. In this system the off take rates are higher and farmer has access to markets for 

sale of eggs and birds. Flock size is same to scavenge-based systems but farmers do purchase 

some birds from market. Owing to minor differences many scientists consider scavenge and 

free range systems under one category (Bessei, 1987; Moreki, 2006). Next category is called 

semi-intensive and under this system birds are provided with feed and water by farmer and 

are kept in some kind of housing. Chicken mortality and losses are lower as better feeding, 

housing and health care is provided. Semi-intensive production units are mainly managed for 

income generation and external inputs are taken in the form of feed, medicines and in some 

cases labour and day-old chicks. Semi intensive production system along with intensive type 

well constructed house or cage and with special feeding, management and breeding can also 

be found with farmers having specific breeds that they kept as pet/hobby/business.  

 

In Pakistan scavenge-based and semi-intensive system of production is in practice for 

indigenous chicken in rural areas. The production system and the chicken are cheaper and 

well established in the resource poor villages (Qureshi, 1985). Intensive system of production 

is practiced only in commercial poultry farming. There is not much published data on the 

rural chicken production system in the country. Though segmented work has been done on 

various management aspects of chicken production in various regions of the country but most 

of these works are not supported by comprehensive data. Characteristics of intensive, semi-

intensive and scavenge based production systems are stated in Table 2.1. 
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Table 2.1: Characteristics of chicken production systems 
Characteristic Intensive Semi-intensive Scavenging 

Breed and flock 
size 

Broiler layer breeds 
upto 5000 or more 

Egg, meat or  dual-
purpose breeds with 
varying number upto 
200 

Local indigenous 
with less than 50 

Housing 
Well constructed on 
commercial basis and 
controlled environment 

Simple or well 
constructed house 
with locally available 
material 

 Roost on trees or 
around the house 
dwellings 

Feed resources 
Commercial/compound 
feeds 

Scavenging 
homemade mixtures 
or commercial 
concentrates 

Scavenging and 
limited supply of 
home grown grains 
and kitchen wastes 

Health program 
Regular vaccination 
and veterinary facility  

Limited facility of 
vaccination and 
disease control  

No health program 
or vaccination 

Markets 

Well established and 
vary from developed to 
under developed 
countries 

Moderate Poor  

Infrastructure 
Water, electricity and 
roads 

Moderate Not developed  

Product storage 
and processing 

Dressed birds and eggs 
are refrigerated 

Eggs, live or dressed 
bird sale 

Eggs and live birds 
sale 

Technology 
information 

Professional and 
trained staff. Producer 
and consumer 
associations exist 

Information taken 
from elders and 
moderate extension 
services 

Information taken 
from elders 

Source: FAO (2002) 
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2.7. Study of chicken production characteristics through various survey 

approaches 

Improvement in poultry products in terms of eggs and meat production in the commercially 

oriented environment control layer and broiler production units has brought enormous 

success for big investors. It has not been accomplished among smallholders since exotic 

breeds suffer high mortality under rural conditions by reasons of less feed resources and poor 

understanding of complex biology and socio-economic constraints of the farmers. As a 

consequence farmers have favored to maintain their native chicken even if they are low in 

production. Number of projects had been run to increase the productivity of indigenous 

chicken by overcoming the factors that limit its production. Despite the marginal progress 

made in some of the rural poultry improvement programs the expected results have not been 

accomplished.  

 

It is sure that village production will continue as long as there are villages yet improvement 

can be brought by careful study and modification of various aspects of the production 

system. According to Olawoye and di-Domenico (1990) development programs can be 

culturally acceptable if the local knowledge and new advances in husbandry practices are 

combined. The poultry development projects that do not consider the available resources of 

the farmers and environmental conditions of the area end up in failures. One of such example 

is the project carried out in Nigeria in 1970 that was planned about supplying of laying hen 

and hatching eggs to the villagers, resulted in high mortality and poor performance of exotic 

stock under rural conditions. Another program that involved supplying of rooster of Rhode 

Island Red for breeding in Mali, Indonesia also resulted in high mortality (Creevey, 1991) 

while  cockerel exchange project conducted in Kenya resulted in progressive improvements 

over the years as it involved training of farmers and integration of participatory approach to 

understand local resources and perceptions of the farmers (Ngunjiri, 1995).  

 

Keeping in mind the experiences of past developmental projects, present day Participatory 

Rural Appraisal (PRA) has got tremendous popularity in observing and analyzing the facts 

and figures about the issues under consideration in particular region and community. In PRA, 

data collection and analysis are undertaken by local people with outsiders facilitating the 
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information process through series of open meetings, semi-structured interviews, focus group 

discussions and preference rankings (Chambers, 1992). PRA along with household surveys 

provides reliable baseline assessment of the household activities and problems. In-depth 

monitoring is another tool to collect comprehensive and essential information and examine 

the dynamics in subject under study. These approaches altogether help developmental 

practitioners, government officials and local people to build up appropriate strategy for 

betterment. Special Program for Food Security (SPFS) under FAO has provided guidelines 

for field surveys and research (Mack, 1998). According to this guideline any research or 

survey undertaken to study the poultry production system should collect data covering 

following aspects: number of households owning poultry, average flock size, structure and 

breed type, average number of eggs laid per clutch and number of clutches per year, purpose 

of keeping chicken, type of housing provided, feeding regimes, disease control/vaccinations, 

estimated production costs and losses, access to goods and services, constraints and 

opportunities for expansion. Review related to data collection techniques in various countries 

of the world to investigate indigenous chicken production systems is presented in Table 2.2. 
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Table 2.2: Data collection techniques conducted in various countries of the world to 
study indigenous chicken production systems 
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Bangladesh Five 
villages 
from each 
6 sub-
districts of 
district 
Rajshahi  

150 Household 
survey and  
interviews 

Chicken housing, 
feeding, bio-security 
measures, disease 
outbreak, problems 
and opinions of the 
farmers for improving 
productivity and 
collection of 
production data 
regarding growth rate, 
fertility, age at first 
laying, average egg 
production and cost-
benefit ratio 

Dutta et 
al., 2013 

Botswana Three  
villages 
from sub-
district 
Serowe-
Palapye  

121 Formal and 
informal 
group 
interviews, 
direct 
observation, 
conference 
and seminar 

Farming system, 
chicken feeding, 
breeding, productivity, 
health, marketing and 
constraints  

Moreki et 
al., 1997 

Burkina 
Faso 

Village- 
Yambasse  

 Participatory 
Rural 
Appraisal 

Production system, 
flock size, mortality, 
hatching, marketing 
and purpose of chicken 
keeping 

Kondomb
o et al., 
2003 

Ethiopia Districts-
Farta, 
Mandura, 
Horro, 
Konso and 
Sheka  

225 Questionnaire  
survey and  
participatory 
group 
discussion 

Household 
characteristics and 
poultry holdings, socio-
management 
characteristics, 
production objectives, 
population structure, 
breed choice and trait 
preferences, market 
preferences for specific 
traits and selection 
practices 

Dana et 
al., 2010 
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Ethiopia Three 
villages 
from 
Central 
highlands 
of 
Ethiopia 

 Participatory 
Rural 
Appraisal 
supported by 
checklists and 
intensive case 
studies 

Chicken production 
system, flock 
characteristics, egg 
production, disease, 
marketing and 
constraints 

Tadelle 
and Ogle, 
2001 

Ethiopia Five 
towns of 
Amhara 
National 
Regional 
State 

180 Questionnaire 
based survey 
and on site 
investigation 

Management, flock 
characteristics, 
productivity and 
constraints 

Fentie et 
al., 2013 

Ethiopia Bure 
district of 
Amhara 
National 
Regional 
State 

280 Structured 
questionnaire 
integrated 
with  
Participatory 
Rural 
Appraisal  

Production and 
marketing systems and 
identification of major 
constraints and 
priorities for 
improvement and 
extension interventions 

Moges et 
al., 2010 

Ethiopia Two 
villages 
from each 
5 agro-
ecological 
zones  

250 Formal survey 
using 
structured 
questionnaire 
integrated 
with 
Participatory 
Rural 
Appraisal  

Flock characteristics, 
production and 
productivity of local 
birds and constraints  

Tadelle et 
al., 2003 

Ethiopia Nine  
districts of 
Amhara 
National 
Regional 
state  

180 Structured 
questionnaire 
integrated 
with 
Participatory 
Rural 
Appraisal  

Management practices, 
marketing systems and 
major constraints 

van 
Talew, 
2012 

Ghana Three 
agro-
ecological 
zones- 
coastal 
savannah, 
rain forest 
and 
guinea 
savannah 

180 Participatory 
Rural 
Appraisal  
through 
random 
sampling  

Flock structure, 
housing, feeding, 
health care, inventory, 
egg production, clutch 
size, number of 
clutches in a year, age 
at sexual maturity, 
hatchability and chick 
survival rate  

Hagan et 
al., 2013 
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India Fifteen 
villages 
from 
district 
Dhemaji,  
Assam  

300 Purposive and 
random 
sampling 
methods  

Management practices, 
morphological features, 
performance, disease, 
mortality and economy 
of production 

Chutia et 
al., 2010 

India Fifteen 
villages 
from 3 
sub-
regions of 
district 
Bareilly, 
Uttarr 
Pradesh 

240 Structured 
interviewing 

Farming type, socio-
economic condition of 
farmer, flock size, 
feeding, housing, 
health care, marketing 
and constraints to 
poultry production 

Mandal et 
al., 2006 

India Fifty one 
villages 
from 
Kashmir 
valley 

461 Individual 
household 
survey and  
interviews 

Flock size, feed 
resources, production, 
mortality and type of 
breeds 

Iqbal and 
Pampori, 
2006 

Malawi Five 
villages 
from 
district 
Thyolo  

150 Participatory 
Rural 
Appraisal  

Poultry production 
sales, consumption and 
other uses of chicken 
meat and eggs, 
knowledge about 
nutrition, animal 
health, mortality and 
vaccination 

Ende, 
2010 

Mozambiq
ue 
 

Limpopo 
National 
Park, 
Gaza 
province    
 

 Participatory 
Rural 
Appraisal  

Chicken inventory, 
consumption, sale 
pattern and impact of 
vaccination campaigns 

Bagnol, 
2009 

Mozambiq
ue 

Angonia 
and 
Tsangano, 
Tete 
province 

 Participatory 
Rural 
Appraisal  

Ownership pattern, 
housing, nutrition, 
reproduction, 
indigenous knowledge 
and constrains  

Harun and 
Massango, 
2001 

Myanmar Villages 
of  
Yangon 
and 
Mandalay 
divisions 

 Participatory 
Rural 
Appraisal  
with semi 
interviews 
and direct 
observations 

Husbandry practices 
and trade  

Henning 
et al., 
2006 
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Northwest 
Ethiopia  

Amhara 
National 
Regional 
State, 
district 
Bure  

280 Personal and 
house to 
house 
interviews, 
Participatory 
Rural 
Appraisal  
mainly 
through 
transect walks 

Household 
characteristics, land 
holdings, production 
system, chicken 
ecotypes, flock size, 
importance, 
feed/feeding, housing, 
disease control, 
production, 
reproduction and  
challenges of 
production system  

Moges et 
al., 2012 

Northwest 
Ethiopia 

Metekel 
zone of 
Benishang
ul Gumuz 
Regional 
State 

160 Household 
Survey with 
structured 
questionnaire 

Family size, farm land 
holding, chicken flock 
size and egg production 
performance  

Zewdu et 
al., 2013 

Pakistan Fifteen 
villages 
from 
district 
Swat, 
Khyber 
Pakhtunkh
wa 

80 Interviews 
through  
model 
questionnaire 

Socio-economic status 
of farmer, 
management, health, 
production and 
marketing practices 

Tufail et 
al., 2012 

Southern 
Ethiopia 

Dale, 
Wonsho 
and  Loka 
Abaya 

160 Structured 
questionnaire 
integrated 
with  
Participatory 
Rural 
Appraisal  

Farming system, 
household 
characteristics, flock 
structure, production, 
mortality, health, 
feeding, housing, 
breeding, hatching, 
marketing and 
constraints  

Muhiye, 
2007 

Uganda Six  
districts-
Soroti, 
Mbale, 
Jinja, 
Masaka, 
Sembabul
e and 
Mbarara  

240 Observations, 
interviews 
 and 
structured 
questionnaire 

Management system, 
flock structures, main 
uses, production 
performance and 
phenotypic 
characteristics of 
chickens 

Ssewanny
ana et al., 
2008 

Vietnam Five 128 Direct and Microfinance services Nguyen et 
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provinces 
for survey 
and 
1 district 
out of 1 
province 
for  in-
depth 
study 
 

small/ 
mediu
m 
poultry 
stakeho
lders 

indirect 
observation, 
interviews,  
questionnaire 
and 
Participatory 
Rural 
Appraisal  

for poultry, people’s 
opinion about these 
services; production, 
processing, markets 
and prices of before 
and after certain offers 
of microfinance 
services 

al., 2009 

Zimbabwe Guruve 
district of 
Mashona 
land 

416 Rapid 
Participatory 
Rural 
Appraisal  

Types of poultry, flock 
structure, feed/feeding, 
housing, production 
and health management  
 

Kusina et 
al., 2001 

Zimbabwe Sanyati Fifteen 
for 
prelimi
nary 
survey
+ 30 
for 
field 
trials 

Participatory 
Rural 
Appraisal + 
on station and 
field trials 

Egg production 
performance, mortality, 
growth performance, 
health performance and 
sale prices  

Pedersen, 
2002 
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2.8. Indigenous chicken breeds and their production performance  

Chicken originated in Southeast Asia and was introduced to the rest of the world by sailors 

and traders. Today, rural chicken stocks are composed of local unimproved breeds or mix of 

indefinite breeds and therefore it is hard to standardize the characteristics and productive 

performance of these chickens. In literature these birds are mentioned as indigenous or local 

chicken of the area even if they are group of distinctive category of birds. The terms local, 

native, rural, domestic or traditional chicken are often used as synonyms for indigenous 

chicken even if a high proportion of non-indigenous blood is present in the flocks. They are 

also termed as scavenging chicken where they are allowed to run free in the village 

surroundings and backyard chicken where they are kept in a house yard rather confined or 

free (Branckaert, 1995). Chicken have also been given different names in local languages 

based on some physical character in various regions within a country even though they are of 

same type or with little difference arising from selective breeding or geographic separation of 

the birds. Most of these differences are based on feather color, feathering or other easily 

measured body feature. Birds are named with place of inhabitation or origin as well. There is 

considerable information on some indigenous populations from various regions of the world 

(Table 2.5) but more detailed data are becoming available.  

 

Local fowl in the area of Pakistan are known as Desi and is low in production both in terms 

of meat and egg. The bird matures at 212 days laying an average of 46 eggs in a year. The 

male and female weight is 1.74 and 1.31kg, respectively at 6 months of age (Yaqoob et al., 

1965). However, production capacity of Desi hens has also been reported 70-80% per year 

under ideal conditions of management and feeding (Ahmad et al., 1969).  This type of 

chicken is relatively resistant to disease and can withstand extreme climatic conditions. 

Farmer preference for the Desi chicken is due to their greater capacity to survive and adapt 

scavenging production systems. Among the local bird stocks of the country Aseel breed is the 

only breed found pure. Its main utility is production of cocks for cock competitions and this 

breed is being raised by those who adore their fight. Aseel hens are not that good layer but 

have good brooding and mothering ability. Laying differences exists based on Aseel varieties 

from producing just 6 eggs a year to 40 eggs a year. Aseel bird is highly priced and available 
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in almost every village and town. Naked Neck and their crosses with other natives are also 

present in the area.  

 

The native hens display signs of broodiness and cessation of egg production during brooding 

period along with other factor of poor feeding, management and health results in lower egg 

production. To improve the production performance of rural poultry farming breeds of 

Fayoumi and Rhode Island Red were introduced in the country about four decades ago. 

These breeds and their crossbreds with different levels of local blood are present among rural 

poultry of the country today. Birds imported from neighboring countries of Russia and 

Afghanistan has also been reported in Khyber Pakhtunkhwa (KPK) province of the country. 

Egg production of these imported breeds and their crossbreds are reported higher than Desi 

birds yet Desi birds are still being kept in larger numbers due to their greater resistance to 

infectious diseases and ability to hatch the chicks that is required for regular replacement 

through natural brooding (Javed et al., 2003). In another point of view by Jensen (1999) local 

unimproved chicken is not that less productive as it is estimated. If the average egg 

production per year from 4 clutches is 50 and  within that period hen brood and produce 30 

chicks taking into count 80% hatchability and 25% chick mortality then it is a high 

productivity. Production of eggs is also dependent on the type of production system.  

 

The Lyallpur Silver Black breed developed from crosses of and production of few decades 

ago is confined to a research station (Poultry Research Centre, University of Agriculture, 

Faisalabad) only with very limited distribution.  Birds of newly developed breed Uniglod 

produced at Animal Breeding and Genetics Department, University of Agriculture, 

Faisalabad are in the initial phase of its trial under field conditions at farmers’ level. 

Production level of indigenous chickens under intensive, scavenging and extensive/semi 

intensive system of production is given in Tables 2.3, 2.4 and 2.5, respectively. Production 

traits such as adult body weight and egg weight vary considerably among indigenous chicken 

populations though reproductive traits such as the number of laying seasons per year, number 

of eggs per clutch and hatchability are more consistent. Deshi hens in Bangladesh have age at 

first lay 190-200 days and lay 10-15 eggs per season in 3-4 clutches per year with a 

hatchability of 84-87% (Huque, 1999). Indigenous village birds in Ethiopia attain sexual 
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maturity at an average age of 214 days and the hen lays about 36 eggs per year in three 

clutches of 12-13 eggs in about 16 days (FAO, 2002).  

Table 2.3: Production performance of chicken under intensive production system 
Country/Area Breed Trait Findings Trait Findings 
South Asia Desi 12 wk live wt 

(gm) 
544 Age at Ist lay 

(days) 
208 

Naked Neck  629  NA 
Aseel  640  219 
Black-
Bangal 

 433  200 

Ethiopia Tukar 24wk body wt 
(gm) 

960  173 

Melata  1000  204 
Kei  940  166 
Gebsima  950  230 
Netch  1180  217 

South Asia Desi Eggs/hen/year 
(No.) 

116 Egg wt 
(gm) 

46 

Naked Neck  104  45 
Aseel  100  51 
Kadak-
Anath 

 80  39 

Black-
Bangal 

 --  49 

Ethiopia Tukar  64  44 
Melata  82  49 
Kei  54  45 
Gebsima  58  44 
Netch  64  47 

South Asia Desi Fertility  
(%) 

81 Hatchability 
(%) 

55 

Naked Neck  80  61 
Aseel  55  45 
Kadak-
Anath 

 90  61 

Black-
Bangal 

 86  68 

Ethiopia Tukar  56  42 
Melata  60  42 
Kei  57  44 
Gebsima  53  39 
Netch  56  39 

Compiled from Acharya and Kumar, 1984 (South Asia); Shanawany and Banerjee, 1991 
(Ethiopia) 
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Table 2.4:  Production performance of chicken under scavenging production system 
Country Breeds Body weight 

(gm) 
Egg            

(No.) 
Egg weight 

(gm) 
Bangladesh Local 1 140 40 37 
Bolivia Local 1 500 100 - 
Burundi Local 1500 75 40 
Dom. Rep.  Local 1 500 100 38 
Indonesia Kampung 2 000 35 - 
Malaysia  Kampung  1 430 55 39 
Mali Local 1 170 35 34 
Tanzania  Local 1 200 70 41 
Thailand  Thai 1 400 40 48 
Thailand Betong 1 900 18 45 
Thailand Samae 2 300 70 - 

Compiled from Horst, 1989; Katule, 1991; Horst et al., 1996; Huque, 1999 

Table 2.5:  Production performance of chicken under extensive/semi-intensive system of 
production 
Country Breed Trait Production Reference 

Bangladesh 

Hilly, Naked 
Neck,  Aseel, 
Yasine, Native 
dwarf, Desi 

Egg (No.) 35-47 Dutta et al., 2013 

Bangladesh Indigenous  37 
Barua and 
Howlider, 1990 

Ethiopia Local   60±11 Moges et al., 2010 
Ethiopia/Amhara 
region 

Indigenous  18-57 Mogesse, 2007 

Ethiopia/central 
highlands 

Local   

46.4±0.84with 
hatch & 
74.6±0.86 
without hatch 

Tadelle et al., 
2003 

Ghana Local   
38.7with 
hatch & 68.3 
without hatch 

Hagan et al., 
2013 

India/Assam  Indigenous  50 
Mandal et al., 
2006 

India/Assam Indigenous  35-40 
Mandal et al., 
2006 

India/Kashmir Indigenous  

38-52 
(extensive)  
50-90 (semi –
intensive)   

Iqbal and 
Pampori, 2008 

Kenya Indigenous  43-47 King’ori, 2004 
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Kenya 
 

Indigenous  46-48 
Okitoi and 
Mukisira, 2001 

Malawi Local  31-38 Kadigi (1996) 

Nigeria Indigenous  37-39 
Adedokun and 
Sonaiya (2001) 

Nigeria Indigenous  34.50.70 Akinokun (1990) 

Northwest Ethiopia/ 
Metekel zone 

Local, local X 
RIR1/WLH2 

 59.51±2.66 
Zewdu et al., 
2013 

Pakistan/Charsadda Desi  76.4±0.90 
Farooq et al., 
2002 

Pakistan/Charsadda Fayoumi  109±1.80 
Farooq et al., 
2002 

Pakistan/Charsadda RIR  169±2.10 
Farooq et al., 
2002 

Pakistan/Charsadda Local   129 
Shakir et al., 
1999 

Pakistan/Chitral Desi  58.8 ± 5.27 
Farooq et al., 
2004 

Pakistan/Chitral Fayoumi  114.4 ± 3.28 
Farooq et al., 
2004 

Pakistan/Chitral RIR  151.7±11.24 
Farooq et al., 
2004 

Pakistan/Chitral Saso  176.2 ± 21.23 
Farooq et al., 
2004 

Pakistan/Mardan Local   
57.4±3.06 - 
97.6±6.66 

Farooq et al., 
2000 

Pakistan/Peshawar Desi  96.7±3.71 Javed et al., 2003 
Pakistan/Peshawar RIR  178±10.89 Javed et al., 2003 
Pakistan/Peshawar  Fayoumi  134±5.66 Javed et al., 2003 

Pakistan/Rawalpindi 
Desi, RIR, 
Fayoumi 

 
37.7±3.09 - 
75.2±6.00 

Parveen et al., 
2013 

Pakistan/Swat Desi  115 Tufail et al., 2012 
Pakistan/Swat Fancy  123 Tufail et al., 2012 
Pakistan/Swat Fayoumi  145 Tufail et al., 2012 
Pakistan/Swat RIR  141 Tufail et al., 2012 

Tanzania Local   40 
Mwalusayna, 
1998 

Zambia Local   70 
Songolo and 
Katongo, 2001 

Ethiopia/ Amhara 
region 

Indigenous  8-18 Mogesse, 2007 

Ethiopia//Bure 
district 

Local  13± 2.20 
Moges et al., 
2010 

Ethiopia/central 
highlands 

Local  13.5±0.19 
Tadelle et al., 
2003 
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Ethiopia/Mid Rift 
valley of Oromia 

Indigenous  7-15 
Leta and Bekana, 
2010 

Ghana Local  10.3 
Hagan et al., 
2013 

Nigeria Indigenous 
Egg weight 
(gm) 

33 
Nwosu et al., 
1985 

Bangladesh 

Hilly, Naked  
Neck, Yasine, 
Native dwarf, 
Desi 

 84-88 Dutta et al., 2013 

Botswana 

Naked Neck , 
dwarf, frizzle, 
rumpless and 
feet feathering  

 80 
Moreki and 
Masupo, 2001 

Botswana Indigenous  82 
Moreki et al., 
1997 

Ethiopia//Bure 
district 

Local  82.6±11.50 
Moges et al., 
2010 

Ghana Local  84.5 
Hagan et al., 
2013 

Ghana    87.8 
Osei-Amponsah 
et al., 2009 

India/Assam Indigenous  60-65 
Mandal et al., 
2006 

India/Kashmir Indigenous  77-81 
Iqbal and 
Pampori, 2008 

Kenya Indigenous  83.6 
Okeno et al., 
2010 

Northwest 
Ethiopia/Metekel 
zone 

Local  74±0.25 
Zewdu et al., 
2013 

Northwest 
Ethiopia/Metekel 
zone 

Local  78.6 to 84.74 
Zewdu et al., 
2013 

Tanzania Indigenous  41.8 
Minga et al., 
1996 

Zambia Local  40-42 
Songolo and 
Katongo, 2001 

Botswana Indigenous 
Number of 
eggs/clutch 

3 
Moreki et al., 
1997 

Botswana 

Naked Neck , 
dwarf, frizzle, 
rumpless and 
feet feathering 

 3-4 

Moreki and 
Masupo, 2001 
 
 

Burkina Faso   2.7-3 Bourzat and 
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Saunder, 1990 

Combodia Indigenous  3.7 
Dinesh et al., 
2009 

Ethiopia Local  2.1 
Tadelle et al., 
2003 

Ethiopia/ Amhara 
region 

Indigenous  2-3 Mogesse, 2007 

Ethiopia//Bure 
district 

Local  3.8±0.80 
Moges et al., 
2010 

Ethiopia/Bure 
district 

Local  4.6±0.20 
Mengesha et al., 
2008 

Ghana Local  3 
Hagan et al., 
2013 

Ghana/Accra Plains Village  3-4 Aboe et al., 2006 

India/Kashmir  Indigenous  4-5 
Iqbal and 
Pampori, 2008 

Kenya Indigenous  3.1±0.70 
Okeno et al., 
2010 

Mozambique Indigenous  2-3 2001 

Namibia 

Ovambo, 
Venda, Naked 
Neck, 
Kavango. 

 4 Bamhare, 2001 

Northwest 
Ethiopia/Metekel 
zone 

Local, Local X 
RIR/WLH 

 13.6±0.26 
Zewdu et al., 
2013 

Tanzania Village  6-20 
Aichi and Kitalyi, 
1998 

Tanzania 

Kuchi or Kuza, 
Poni or 
Kishingo, 
Mbuni, 
Tongwe or 
Msumbiji 

 10-15 
Buza and 
Mwamuhehe, 
2001 

Uganda Indigenous  14.1 
Ssewannyana et 
al., 2008 

Zambia   7-18 
Songolo and 
Katongo, 2001 

Zimbabwe Indigenous  14±3.0 
Kusina et al., 
2001 

Northwest 
Ethiopia/Metekel 
zone 

Local, Local X 
RIR/WLH 

Number of 
clutch per 
year 

4.3±0.17 
Zewdu et al., 
2013 

Tanzania Local  3 
Mwalusayna, 
1998 

Uganda Indigenous  2.2 Ssewannyana et 



 

30 
 

al., 2008 

Zimbabwe Indigenous  3±0.60 
Kusina et al., 
2001 

Botswana  
Number of 
eggs set per 
hatch 

14±1.69 
Moreki and 
Masupo, 2001 

Botswana Indigenous  15 
Moreki et al., 
1997 

Cambodia Indigenous  11.9 
Dinesh et al., 
2009 

Ethiopia/ Indigenous  10-18 
Leta and Bekana, 
2010 

Ethiopia/Amhara 
region 

Indigenous  9-19 Mogesse, 2007 

Ethiopia/Bure 
district  

Local  15.7± 3.21 
Moges et al., 
2010 

Ethiopia/South 
Wollo 

Local  15.4±0.40 
Mengesha et al., 
2008 

Ghana Local  12.9 
Hagan et al., 
2013 

Ghana/Accra Plains   11-15 Aboe et al., 2006 

India/Kashmir Indigenous  12-18 
Iqbal and 
Pampori, 2008 

Mozembique Local  8-12 Mavale, 2001 

Namibia 
Ovambo, 
Vinda, Naked 
Neck, Kavango

 12 Bamhare, 2001 

Nigeria Local  12-18 Gueye, 1998 
Northwest Ethiopia/ Indigenous  9-19 Halima, 2007 

Pakistan/Charsadda 
Desi, RIR, 
Fayoumi, 
WLH 

 15.1±0.42 
Farooq et al., 
2002 

Pakisan/Mardan Local 
Number of 
hatch 
set/year 

2.9±0.15 - 
3.2±0.07 

Farooq et al., 
2000 

Pakistan/Charsadda 
Desi, Fayoumi, 
RIR, WLH 

 4.6±1.38 
Farooq et al., 
2002 

Pakistan/Rawalpindi 
Desi, RIR, 
Fayoumi 

 
2.5±0.23  
3.4±1.0 

Parveen et al., 
2013 

Pakistan/Charsadda 
Desi, RIR, 
Fayoumi, 
WLH 

Hatchability 
(%) 

61.2±10.90 
Farooq et al., 
2002 

Pakistan/Mardan Local  
63.1±1.51 - 
84.1±0.99 

Farooq et al., 
2000 

Pakistan/Rawalpindi Desi, RIR,  59.0±5.51 - Parveen et al., 
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Fayoumi 75.5±6.80 2013 

Tanzania Local  50 -100 
Minga et al., 
1996 

Tanzania Local  62-89 
Mwalusayna, 
1998 

Uganda Indigenous  87.1 
Ssewannyana et 
al., 2008 

Zambia Local  85-90 
Songolo and 
Katongo, 2001 

Zimbabwe Indigenous  82±13.00 
Kusina et al., 
2001 

Ghana Local 
Chick 
mortality 
(%) 

36.6 
Hagan et al., 
2013 

Kenya Indigenous  43.7 
Okeno et al., 
2010 

Uganda Indigenous  25-32.3 
Ssewannyana et 
al., 2008 

Zimbabwe Indigenous 
Survivabilit
y (%) 

70 
Kusina et al., 
2001 

Botswana Indigenous 

Chick 
reaching 
maturity 
(%) 

43-78 
Moreki et al., 
1997 

Northwest 
Ethiopia/Metekel 
zone 

Local, Local X 
RIR/WLH  

Weaning 
age (wks) 

8.5±0.40 
Zewdu et al., 
2013 

Ghana Local  7.8 
Hagan et al., 
2009 

 Indigenous  11 
Ssewannyana et 
al., 2008 

     

Bangladesh 

Hilly, Naked 
Neck, Aseel, 
Yasine, Native 
dwarf, Desi 

Growth rate 
(%) 

2.7-4.77 Dutta et al., 2013 

Tanzania Local  0.9-30gm/day 
Minga et al., 
1996 

 Cambodia 
 Indigenous 
 

Adult body 
weight (Kg) 

1.3–1.7 cock 
1.3-1.5 hen 

Dinesh et al., 
2009 

Tanzania Local  
1.9 cock       
1.5 hen 

Minga et al., 
1996 

Ethiopia/central 
highlands 

Local  1.1 hen 
Tadelle et al., 
2001 

Ethiopia/South 
Wollo 

Local  
1.3-1.6 cock 
1.1-1.1 hen 

Mengesha et al., 
2008 
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Ghana Local  
1.7 cock       
1.3 hen 

Hagan et al., 
2013 

India/Kashmir Indigenous  
1.8± 0.25 
cock 
1.4 ± 0.22 hen 

Iqbal and 
Pampori, 2008 

India/Kashmir Indigenous  

0.94 ± 0.15 
cock 
0.85 ± 0.14 
hen 

Iqbal and 
Pampori, 2008 

Kenya Indigenous  
2.2 cock       
1.6 hen 

Okeno et al., 
2010 

Uganda Indigenous  
2.1 cock       
1.4 hen 

Ssewannyana et 
al., 2008 

Zambia Local  1.2-1.5 
Songolo and 
Katongo, 2001 

India/Assam Indigenous 
Age at time 
of disposal 
(months) 

17.5-20 
Mandal et al., 
2006 

Benin Village 

Age at 
sexual 
maturity 
(months) 

7-9 Assan, 1990 

Ethiopia/ Amhara 
region 

Indigenous  4.7-7.5 Mogesse, 2007 

Ethiopia/Mid Rift 
Valley 

Local  4-7 
Leta and Bekana, 
2010 

Ghana Local  
5.7 cock       
6.4 hen 

Hagan et al., 
2013 

Mali   6 
Kassambara, 
1989 

Mali and Nigeria Village  6 Sonaiya, 1989 
Mozambique Local  6-8 Mavale, 2001 

Nigeria   6 
Sonaiya and 
Olori, 1998 

Northwest 
Ethiopia/Metekel 
zone 

Local  
5.4±1.30 cock 
5.2±1.16 hen 

Zewdu et al., 
2013 

Senegal Local  6.25 Sall, 1990 
Sudan Local  8 Wilson, 1979 
Tanzania Local  7 Katule, 1992 

Bangladesh 

Hilly, Naked 
Neck, Aseel, 
Yasine, Native 
dwarf, Desi 

Age at Ist lay 
(months) 

4.7-6 Dutta et al., 2013 
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Ethiopia/central 
highlands 

Local  6.8 
Tadelle et al., 
2003 

Ethiopia/South 
Wollo 

Local  5.4±0.70 
Mengesha et al., 
2008 

India/ Kashmir Indigenous  6-10 
Iqbal and 
Pampori, 2008 

India/Assam Indigenous  7.6 
Mandal et al., 
2006 

Kenya Indigenous  6.7  
Okeno et al., 
2010 

Uganda Indigenous  7.3 
Ssewannyana et 
al., 2008 

RIR1: Rhode Island Red; WLH2: White Leghorn 
 
2.9. Flock structure of chicken 

Flock structure describes the total number of birds, age groups and sex-wise distribution of 

birds within a flock. The number of birds varies from family to family depending upon the 

socio-economic constraints of the farmer, family labour, space and safety arrangements, feed 

resources, disease and prevalence of predator in the area (FAO, 2003; Mogesse, 2007; 

Mengesha et al., 2008). In Pakistan regular census of farm animals along with commercial 

and rural poultry are available only in terms of total number but not in terms of flock 

dynamics hence the most recent progress available indicates that at national level they are 

raised in small flocks of approximate 15 birds per rural family with a higher number of adult 

birds (Raza et al., 2011). An average of 10-12 birds has previously been reported by Qureshi 

(1985) and also by Tufail et al. (2012) with 74% of farmers having a flock size ranged 

between 5-20 birds, 10% less than 5 and only 1% with more than 40 birds.  Laying hens have 

been reported higher in proportion than chicks and male birds in the flock.  

 

Larger differences in flock size among farmers are the choice of intensive or semi intensive 

production system. Flock size is also a direct proportion to the quality of the housing (Okeno et 

al., 2010). Absence or insufficient housing facility causes high mortality under extreme weather 

conditions and consequently results in reduction of flock size (Farooq et al., 2002). Moreover, 

poor quality of vaccination is another cause of high mortality and so small flocks. Shakir et al. 

(1999) reported higher flock sizes of  27.4 birds for households that vaccinated their flock than 
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those not vaccinated (18.9 birds). Flock size may also fluctuate during a year under various 

intentions of the farmers. Farmer may sell the birds at the time of onset of disease and tend to 

reduce the flock number during peak seasons of agricultural activities. Famer may increase 

the number before winter months when ample amount of feed is available and egg prices are 

higher or before religious festivals to meet market demand and higher income returns 

(Tadelle et al., 2003; Mengesha et al., 2008; Tadesse and Tesfay, 2013). 

 

As far as the flocks’ breed composition is concerned, Desi chicken is the most numerous in 

Pakistan followed by crossbreds and exotic birds.  The average flock size of 22.0±1.58 birds 

comprised of 10.2±1.2, 6.76±1.3, 4.20±0.5 and 0.83±0.1 of Desi, Fayoumi, Rhode Island Red 

(RIR) and White Leghorn (WLH), respectively has been found in Charsadda district of Pakistan 

(Farooq et al., 2002). In another study conducted by Tufail et al. (2012) in district Swat, Desi 

chicken was leading with 75.1% followed by Fayoumi 12.5%, RIR 8.77% and small fraction 

of fancy birds (3.63%). Furthermore, 9.97% of birds found were male, 56.04% were layers, 

20.19% were pullets and 12.19% of the birds were chicks. Proportion of farmers rearing 

Fayoumi chicken was also higher than those rearing RIR after Desi. The RIR and WLH 

chicken are more prone to adverse conditions than local and Fayoumi chicken and therefore, 

the majority of the farmers try to avoid rearing these chickens (Javed et al., 2003). Same 

pattern of flock composition was also present in Jamma District, South Wollo, Ethiopia 

where  the overall proportion of local village chicken population to others (exotic and 

crossbred) was 77% with an average flock size of 5.6±0.8. Local, exotic and crossbred birds 

were found with an average number of 4.17±0.7, 1.08±0.3, l.20±0.04, respectively and in the 

ratio of 3 adults: 1.3 growers: 1.3 chicks per household. In majority of indigenous chicken 

production systems the adult to grower to chick ratio is higher. There is low off take rate and 

low replacement as there exists a high mortality of chicks in villages (Mengesha et al., 2008). 

Numbers of studies conducted for flock dynamics in Africa and other countries of Asia for 

indigenous chicken are summarized in Table 2.6 and 2.7. 
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Table 2.6: Flock size of indigenous chicken in various countries 
Country/region Flock size Reference 
African village/Guruve District  13 Gueye,1997 
Botswana 7-8 Chabanga, 1994 
Botswana 18 Moreki et al., 1997 
Ethiopia 9.2+0.35 Egziabher, 2007 
Ethiopia/ Mid Rift valley 13 Leta and Bekana, 2010 
Ethiopia/Amhara region 7.1 Mogesse, 2007 
Ethiopia/Central highlands 7-10 Tadelle and Ogle, 2001
Ethiopia/Central highlands 16 Tadelle et al., 2003 
Ethiopia/East Gojjam 6.5 van Talew, 2012 
Ethiopia/Northern Wollo 3.1 Leulseged, 1998 
Ghana 28.7 Aboe et al., 2006 
Ghana/ Ashanti 22 Adomako et al., 2009 

Mozambique 14 
Harun and Massango, 
2001 

Northwest Ethiopia/Metekel zone 13.7+0.62 Zwedu et al., 2013 
Pakistan/Chitral 23.1 Farooq et al., 2004 
Pakistan/Mardan 18.7-30.8 Farooq et al., 2000 
Pakistan/Rawalpindi 12.4-23.4 Parveen et al., 2013 
Tanzania 24.2 Maphosa et al., 2004 

 
 

2.10. Management/housing systems of chicken 

Chicken production in rural areas is predominantly based on extensive or semi intensive 

production system utilizing indigenous domestic birds. In most of the cases they are provided 

with no housing facility or part time housing facility varying in type of construction and 

period of housing. Houses are built to protect the birds from extremes of weather, predation, 

control of egg production and to keep the birds away from the fields during the planting 

season. The families at villages normally make a cage or separate house with locally 

available material and raise their chicken in the village or at the fields where a few field-

houses are clustered together. 
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Table 2.7: Flock composition of indigenous chicken in various countries 
Country/region Avg. 

Flock 
Size 

Cock Hen Cock
erel 

Pullet Chicks Male: 
Fema

le 

Reference 

African 
villages 

9.3 1.3 3.5 1.7 2.9 --- Kitalyi, 
1998 

Ethiopia/North 
Gondar 

9.0± 
5.90 

0.6± 
0.80 

2.8± 
1.50 

0.4± 
1.10 

0.8± 
1.50 

4.4± 
5.40 

--- Fentie et al., 
2013 

Ethiopia/South 
Wollo 

5.6± 
0.80 

3 1.3 --- --- 1.3 --- Mengesha et 
al., 2008 

Ghana 18.3 8.7 4.9 3.7 4.7 --- --- Hagan et 
al., 2013 

India/Assam 30 4 2 12 --- 12 --- Dutta et al., 
2013 

Kenya 22 6 2 8 2 8 3:1 Okeno et 
al., 2010 

Northwest 
Ethiopia/Bure  

13 3.3 1 2.3 0.9 5.6 3.7:1 Moges et 
al., 2010 

Pakistan/Chars
adda 

22 --- 11.1 --- 2.1 8.9 --- Farooq et 
al., 2002 

Pakistan/Pesha
war 

26.1 11.6 14.5 --- --- --- --- Javed et al., 
2003 

Pakistan/Swat 12 1.2 6.7 2.4 1.5 --- Tufail et al., 
2012 

Sudan 18 7.4 2.2 4.5 8.5 --- 4.4:1 Khalafalla 
et al., 2000 

Vietnam 30-40 4 2 12 12 --- Burgos et 
al., 2009 

Zimbabwe 20 4 1 7 --- --- Chitate and 
Guta., 2001 

 
 
Basically there are three types of houses. Houses at ground level are made from mud, rocks 

or baked bricks, wood, wire-net with a roof made of straw. This type of housing is most 

common in Pakistan. Other materials i.e., old tins, iron sheets, plastic bags, thatch grass, 

bamboo, palm leaves and asbestos/corrugated iron sheets for roofing are also utilized in 

African villages. Houses may be situated at the side or backyard or attached to the verandah 

of the house. The entrance to these houses is only large enough to permit the entry of 

chickens and prevents the entry of many predators especially dogs and cats. However the 

interior is generally small and dark that makes access difficult for cleaning. Houses of this 
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type do conserve heat which is especially important in the colder seasons (Harun and 

Massango, 2001; Mandal et al., 2006; Jamali, 2011; Raza, 2011).  

 

Elevated houses may possibly be made of bamboo and straw usually raised about one meter 

above the ground and a small ladder or simple pole is provided to allow birds access. Houses 

of this type are easy to clean and provide good protection from predators and usually made in 

forest type regions. A third type of housing; an enclosures made under maize granaries to 

protect the birds from predators has been reported by Harun and Massango (2001) in 

Mozambique. In this kind of housing rocks or baked bricks are laid around the perimeter of 

the granary, leaving a small opening to the interior. Covering the birds under bamboo baskets 

during the night has also been reported in some countries (FAO, 2003).  

 

Type of construction and material vary from region to region and farmer to farmer within a 

specific area. Zwedu et al. (2013) found 86.7% houses constructed with bamboo roofing, 

11.1% with mud block huts, 1.5% with iron sheet roofing and 0.7% used bamboo basket to 

shelter the birds during night. In the absence of any housing facility birds sleep on tree 

branches, piles of bricks or blocks, old vehicles, bush fences, walls, under roof overhangs or 

on top of huts. Lack or improper housing exposes the birds to the risks of predation, climatic 

hazards and theft. Eggs that are laid in the bush are often stolen or eaten by dogs and snakes. 

Risks of predation and theft are more common with mother hen and chicks if that are not 

confined at night (Chitate and Guta, 2001; Harun and Massango, 2001; Burgos et al., 2009). 

Lower egg production and higher mortality rates are reported by Naila et al. (2001), Farooq 

et al. (2002) and Javed et al. (2003) as a result of inappropriate protection from rain and other 

environmental hazards due to poor housing. 

 

2.11. Feed resources and feeding of chicken 

Indigenous chickens are kept under traditional free range or backyard system and under any 

temporary night-time housing arrangements are let out during day to forage around village 

alleys, gardens, fields etc. During scavenging the birds generally feed on leftover human 

foods, kitchen wastes, earthworms, grasshoppers, ants, leafy vegetables, seeds, grain from 

sowing, harvesting by-products, grass, fodder, tree leaves, water-plants and non-traditional 
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feed materials and usually do not or limited benefit from compound or seasonally available 

grains or by-products of maize, millet and rice from households (Buza and Mwamuhehe; 

2001 Chitate and Guta, 2001; FAO, 2003; Mandal et al., 2006). In most of the cases birds of 

all age groups live and scavenge together. Time and frequency of supplement feeding vary; it 

can be early in the morning, late afternoon or any time of the day. Feed is provided in a 

container or broadcasted on ground once or twice a day. In some cases laying and chick 

rearing hens are particularly supplemented with grains.  Farmers may also feed their cock of 

specific breed with special formulated diet. At the beginning of the planting season the free 

roaming of chicken is restricted to certain areas or may limit to main house or kitchen in 

order to prevent scavenging of newly planted seeds (Mogesse, 2007).  

 

The source of drinking water is open drain and stagnant water or  provision in a pot 

especially during summer and dry season or at night in plastic, wooden, clay bowl or birds 

drink from open places as well (Saha, 2003; Leta and Bekan, 2010; Jamali, 2011; Raza, 

2011). However, all poultry owners provide water to birds but its frequency varied from 

season to season. During summer they supply water 3-4 times/day while in winter it is 

provided only 1-2 times/day in a container kept in courtyard. Fentie et al. (2013) found 

owners providing water to their chickens at different times of the day mostly ad-libitum or 2-

3 times per day from tap, river and other water resources.  

 

As far as nutrient intake of scavenging birds is concerned it varies from place to place 

depending on seasons, crops grown, harvesting and processing method, availability of natural 

vegetation, number of households and presence of other scavenging species in the area. A 

study carried out by Gunaratne et al. (1993) in  Sri Lanka via daily kitchen wastes collection 

from 34 households showed an average amount of 460±210gm per day comprised of 26% 

cooked rice, 30% coconut residue, 8% percent broken rice and 36% vegetable trimmings, egg 

shells, bread, dried fish and scraps. The feed supply is remained relatively stable when the 

environment is able to provide an abundance of feed and water during the rainy season 

(Mavale, 2001). Feed supplies during the dry season are more fibrous and inadequate for any 

production above flock-maintenance level. Sources of feed obtained from the scavenging 

around the homesteads and household wastes are mainly composed by energy, apart from the 
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insects. As a consequence indigenous chickens are undernourished as they receive an 

inadequate protein (Ndegwa et al., 2001). Scavenging feed resources reported low in 

nutritive value with less than 2gm crude protein available to each bird per day (Sonaiya, 

2002). Therefore, scavenging resources need to be supplemented to meet the requirements of 

growing chicks and to reduce mortality and increase the egg production of laying hens. 

Under most of the traditional village systems grain supplementation of about 35gm per hen 

per day is given. Another approach taken is the integration of poultry with crop, fish and 

other livestock farming. An example is the combination of chicken with cattle as practised in 

Fulani district of Nigeria where the chicken feed on the ticks on the cattle as well as on the 

maggots growing in the cattle dung. Atteh and Ologbenla (1993) reported chicken raised in 

the cattle kraal (compound) weighed an average of 500gm more than those in the same 

neighborhood outside the kraal.  

 

Table 2.8: Housing, feeding and watering facilities under various chicken production 
systems 
Country Production 

system 
Housing/night 
shelter 

Feed and feeding Watering Reference 

Bangladesh Free range 
+semi 
intensive 

Sheds made of 
mud/straw/bambo
o/wood/tin 

Scavenging --- Dutta et 
al., 2013 

Botswana Extensive Night shelter Scavenging --- Badubi et 
al., 2006 

Botswana Semi 
intensive 

Houses made of 
locally available 
material (35% 
HH)/trees/walls/r
oof/etc (65% HH) 

Scavenging, 
supplementation 
with cereal 
grains, kitchen 
wastes and 
mixed poultry 
feed (12% HH) 

--- Moreki 
and 
Masupu, 
2001 

Cambodia Semi 
intensive 

Housed made of 
farm/purchased 
materiel (65% 
HH ) 

Supplementation 
with kitchen 
wastes (95% 
HH) or 
purchased 
feedstuffs 
(30.9% HH) 

--- Dinesh et 
al., 2009 

Ethiopia Free range 
+semi 
intensive 

Family 
house/separate 
house (69-73% 

Scavenging and 
supplementation 
(62-75% HH) 

--- Dana et 
al., 2010 
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HH) 
Ethiopia Free range 

+night 
shelter 

Separate 
house/kitchen/per
ch/hand-woven 
basket/bamboo 
cage 

Supplement with 
maize/barley/wh
eat/finger 
millet/food by 
products 
(99.28 % HH) 

Watering 
facility 
(99.5% 
HH) 

Mogesse, 
2008 

Ethiopia Mixed 
farming 
system 

Separate house 
(48% HH) 
 

Supplementation 
with household 
refuse and grains 
during dry  
(92.5% HH) and 
rainy (7.5% HH) 
season 

River, 
30.5%, 
spring, 
20.8%,  
tap 
19.5%, 
well 
12.3% 

Zewdu et 
al., 2013 

Ethiopia/M
id Rift 
valley of 
Oromia 

Free range 
with night 
shelter 

Shed/perch Scavenging and 
supplementation 
with  
maize/wheat/sor
ghum and food 
by products 

--- Leta and 
Bekana, 
2010 

Ethiopia/N
orth 
Gondar 

Semi 
intensive 

Family house 
(68.4% 
HH)/separate 
house (24.4% 
HH) 

Supplements in 
dry and rainy 
season (97% 
HH) 

Watering 
facility 
(97% 
HH) 

Fentie et 
al., 2013 

India/Assa
m 

Extensive Family house 
(2.5% 
HH)/separate 
house(97.5% 
HH)/ well 
constructed house 
(10.4% HH)/ 
local material 
(89.6% HH) 

Scavenging with 
kitchen wastes 
and provision of  
wheat/rice/millet
/maize 

3-
4times/da
y 
(summer) 
1-2 
times/day 
(winter)fr
om open 
drain/stag
nant 
water 

Mandal et 
al., 2006 

India/Kash
mir 

Free range 
with night 
shelter 

Separate houses Scavenging and 
supplementation 
with grains 

--- Iqbal and 
Pampori, 
2008 

Malawi Extensive 
with night 
shelter 

--- Scavenging and 
supplementation 
with maize 

--- Harun and 
Massango, 
2001 
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waste/meal 
Malawi 
7-8 

Free range --- Scavenging with 
supplementation 
sometimes 

--- Kampeni, 
2001 

Mayamer Extensive 
with night 
shelter 

Cow 
shed/separate 
house made of 
local material 
with nests/trees 

Scavenging with 
daily 
supplementation 

Watering 
facility 

Burgos et 
al., 2009 

Mozambiq
ue 

Free range 
with night 
shelter 

Trees/housed 
during  brooding 

Scavenging and  
supplementation 
with food crop 
by products 

--- Mavale, 
2001 

Namibia Free range 
with night 
shelter 

Perching on kraal 
poles/trees/roof 
tops/ old vehicles 

Scavenging and 
supplementation 
with  leftover 
food 

--- Bamhare, 
2001 

Northwest 
Ethiopia 

Semi 
intensive 

Separate house 
(22.1% HH)/ 
perches (45.7% 
HH)/bamboo 
made floor 
(27.1% HH)/roof 
(3.6% HH)/ some 
sort of 
constructed place 
(1.4% HH) 
 

Scavenging and  
conditional 
supplementation 
with grains 
(96.8% HH) 
 

--- Moges et 
al., 2010 

Pakistan/C
harsadda 

Free 
range+semi 
intensive 

Proper houses 
(17.0%  HH)/ 
night shelter 
(29.8% HH) 

--- --- Farooq et 
al., 2002 

Pakistan/S
wat 

Free 
range+semi 
intensive 

Cages (51.3 % 
HH)/ night shelter 
(7.5 % HH)/ trees 
+open places 
(17% HH) 

--- --- Tufail et 
al., 2012 

Tanzania Free range 
with night 
shelter 

Separate 
hut/room/kitchen 

Scavenging and 
supplementation 
with 
grains/leftover 
food 

Watering 
facility 
(few HH) 
in pot 

Buza and 
Mwamuhe
he, 2001 

Zambia Extensive Night shelter/fowl 
run. 

Scavenging and 
supplementation 
with food/crop 
by products 

Watering 
facility 
(few HH) 
near  

Songolo 
and 
Katongo, 
2001 
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house 
Zimbabwe Semi 

intensive 
Housed (97% 
HH)/woven 
baskets (2% HH) 

Scavenging and 
supplementation 
with food by 
products/grains 

--- Gueye, 
1997 

Zimbabwe Semi 
intensive 

--- Supplementation 
(96.8% HH) 

--- Mapiye 
and 
Sibanda , 
2005 

Zimbabwe Free range 
and 
conditional 
semi 
intensive 

Housed (90% 
HH)/ 
kitchen+main 
house+woven 
basket (7% HH) 

Scavenging and 
supplementation 
with cereal 
grains (15% HH) 

Watering 
facility 
(95.6%-
98.3% 
HH) 

Chitate 
and Guta, 
2001 

HH=households 

 

2.12. Purpose of chicken keeping 

Poultry keeping in rural areas is an age old practice and egg production is the principal 

function of chicken keeping followed in respective order of source of cash income and meat. 

Main function of poultry remains same in all developing countries of the world though its 

order of preference may vary among various regions or farmers within a country. Some 

farmers raise chicken more importantly as source of income and egg production while meat 

for home consumption is next important criterion considered (Farooq et al., 2004, Dana et 

al., 2010). Actually there are number of factors that directly or indirectly determine the 

purpose of raising chicken that includes; type of production system, size of flock and 

production level of birds. Wealth ranking of farmer also decides the order of preference and 

portion to be sold and consumed at family level. In some areas keeping a flock of birds along 

a herd of other livestock and land holdings is a symbol of high status. A few farmers also 

keep chicken of specific breed as hobby and exhibition purposes (Tufail et al., 2012).  

 

A study conducted by Mengesha et al. (2008) found poor (46.2 %), medium (35.0%) and rich 

groups (44.3%) keeping chicken for sale, religious ceremony and home consumption, 

respectively while Tadelle et al. (2003) discovered eggs for hatching, sale and home 

consumption, chick production and sale, replacement and home consumption the preferred 

order considered by the farmers living in Ethiopia. In Zimbabwe chicken served as an 

investment and source of security for households in addition to their use as sources of meat 
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and eggs consumption and income. Some studies in parts of Africa indicated the 

cultural/religious role of indigenous chicken (Tadelle et al., 2003; Muchadeyi et al., 2009).  

 

Zewdu et al. (2012) identified and prioritized the purposes of chicken production among 

respondents; cash income (98.6%), household consumption (95.2%), extra farm activity 

(82.8%), job opportunity (60%), cultural/religious ceremonies (39.3%) and gift (20%). 

According to Sonaiya and Swan (2004) size and system of production also indicates the 

purpose of farmers keeping birds. If the farmers are keeping 1-10 birds then it’s for home 

consumption or home consumption and cultural reasons, 11-20 is for home consumption and 

income while flock of more than 30 birds indicates pure commercial purpose.  

 

2.13. Breeding /selection/replacement of chicken 

Under extensive production system of indigenous chicken cock and hen breeding is natural, 

uncontrolled and random that usually results in breeds of mix or indefinite composition 

(Kulube, 1990; Crawford, 1992). The males and females are raised and kept together 

ensuring hen producing chicks all year round. Most of the farmers keep small flock of laying 

hens and negate the appropriate males to female ratio in breeding stock. In number of cases 

breeding males in flocks are absent and farmers share cock with neighbors meanwhile some 

farmers may have more cocks than required. Farmers using their own old cock lead to 

inbreeding and low flock productivity and fertility (Mburu, 1994). Though some pure breed 

breeders cross their birds within a breed but breeding with any cock within a household flock 

or neighbors’ cock remain uncertain. In Pakistan most of the rural chicken are home hatched 

or purchased replacements from market. Birds received as gifts from relatives are also in 

practice (Farooq et al., 2000; Farooq et al., 2002).  

 

Study conducted in Northwest Ethiopia by Moges et al. (2010) indicated 70.7% of chicken 

owners having their own cocks and the rest (29.3%) used cocks of their neighbors. It was 

identified that 50% of those cock owners used local breeds and the rest (20.7%) used either 

pure exotic or crossbred of local and exotic cocks. Farmers who purchased chicken from 

outside, 80% were getting from neighbors. Only 8 out of the 402 respondents used improved 

birds in their flocks and all other farmers used only local breeds of chicken. Farmer preferred 
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to purchase adult birds to avoid high chick mortality. The major sources of local cocks were 

home hatched (36.8%) and those purchased from market were 13.2%. 

 

Indigenous birds are dual-purpose kept for production of eggs and meat. The males are kept 

mainly for meat and the females for egg production and brooding. The birds are exposed to 

natural selection from the environment for hardiness and not for egg production. As a result 

hens are poor layers but good mothers. Natural hatching is the main source of chicks where 

native broody hens are available. In the households where hatching and rearing of chicks is 

done with broody hens, replacement is entirely made with own birds. Nesting place, food and 

water of broody hen is supplied by household women folk. The nesting place is generally an 

undisturbed isolated dark corner with enough litter and bedding material. Generally (8-10) 

eggs are set under each broody hen and after hatching, chicks usually start scavenges with 

their mother on second or third day. If not hatched, birds are purchased from the local 

market, street vendor, Government/private hatchery, from neighbors or gift from relative or 

friend. Farmers may also introduce good productive birds from market to the house hatched 

flock. Traits preferred during purchase generally are body weight, number of eggs and 

broody behavior (Farooq et al., 2002; Mandal, 2006; Dinesh et al., 2009; Perveen et al., 

2013).  

 

Regarding selection of cocks for replacement 92.2% of chicken owners showed the tradition 

of selecting cocks based on plumage color 45.4%, physical stand 37.1%, comb type 8.6% 

and parent’s performance 1.1% (Moges et al., 2010). Definition and rating of traits to be 

improved may vary among farmers from traditional selection criteria. According to studies of 

Dana et al. (2010) and Muchadeyi et al. (2009) reproduction and growth in males along with 

disease and stress tolerance, flightiness and scavenging vigor in both males and females are 

economically important by the farmers. These traits are judged subjectively by hand 

weighing and visual appraisals. Plumage color and comb type are stated as traditionally 

important and ranked later, though given more importance where specific breed 

characteristics required to be maintained. In Jordan, village farmers considered egg 

production as the most important criterion followed by mothering ability and body weight 
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(Abdelqader et al., 2007) while  working in Ghana, Hagan et al. (2013) stated the importance 

of past performance of broody hens by the farmers.  

 
 
Table 2.9: Purpose, replacement and trait ranking in indigenous chicken in various 
countries of the world 
Country Purpose  Replacement Trait ranking Reference 
Cambodia --- Home hatched 

67%  and 
purchased from 
neighbors 80% 

Body weight, number 
of eggs and 
mothering ability 

Dinesh et al., 
2009 

Ethiopia Home 
consumption, 
religious 
sacrifice and 
source of income  

Home hatched 
33.2%  
purchased 61.6% 
and gifted 5.3%   

--- Mogesse, 
2007 

Ethiopia/
Gondar 

Home 
consumption,  
source of 
income, 
hatching, 
ceremony and 
sacrifice 

--- --- Fentie et al., 
2013 

Ethiopia/
Oromia 

Home 
consumption and 
source of income  

Home hatched  Selection of 
productive hen (68% 
farmers); 12%  by 
finger 
accommodation 
between pelvic bones 
and 20% by pedigree 
performance 

Leta and 
Bekana, 
2010 

India/Assa
m 

Home 
consumption 
(85% HH), sale 
of eggs (15% 
HH) and sale of 
birds (90% HH) 

Home hatched 
40% , purchased 
from street 
vendor and 
Government 
hatchery 10% 

--- Mandal et 
al., 2006 

Kenya  Home hatched 
84.5%   

Egg size, growth rate, 
disease tolerance, 
number of eggs, body 
size and fertility 

Okeno et al., 
2010 

Malawi Home 
consumption, 
sale for income, 
entertainment, 

--- --- Ende, 2010 
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sacrifice, guest 
greeting, gift and 
manure  

Northwest 
Ethiopia 

Home 
consumption 
(44% HH), cash 
income (51% 
HH), 
hatching (45% 
HH),   
and for cultural 
and religious 
ceremonies 
(36.4% HH)  

Home hatched 
36.8% and 
purchased from 
market 13.2% 

Cock: plumage color,  
physical stand,  comb 
type - 
Hen: past egg 
incubation 
performance, body 
size, presence of 
thick feather and   
size of egg  

Moges et al., 
2010 

Northwest 
Ethiopia/
Metekal 
zone 

Sale for income 
and  socio-
cultural activity  

Home hatched  
 

Selection of cock 
(55.2% HH), 
hen (20% HH) and 
for both (24.8% HH) 
based on egg 
production history 
(59.4% HH), body 
weight (44.3% HH) 
and feather colour 
(25.5% HH)   

Zewdu et al., 
2013 

Pakistan/C
harsadda 

Home 
consumption 

Home hatched --- Farooq et al., 
2002 

Pakistan/
Mardan 

Home 
consumption and 
sale for income 

Home hatched --- Farooq et al., 
2000 

Pakistan/P
eshawar 

Home 
consumption and 
sale for income  

--- --- Javed et al., 
2003 

Pakistan/S
wat 

Home 
consumption and 
sale for income 

Home hatched 
(55% HH), 
purchased 
(42.5%)  and  
from  friends and 
relatives (2.5% 
HH) 

--- Tufail et al., 
2012 

Uganda Home 
consumption 
(36% HH), sale 
for income (33%  
HH), 
ceremonies, 
(16% HH) gifts 

Home hatched  
 

Ability to scavenge 
(32% HH), disease 
tolerance (29% HH), 
meat quality (22% 
HH) and general 
hardiness (17% HH) 

Ssewannyana 
et al., 2008 
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(13% HH ) and 
other purposes 
(2% HH) 

HH=households 
 

2.14. Disease and mortality among chickens 

Free-range indigenous chicken flocks typically comprise of all age groups and sex and are 

persistently exposed to the weather extremes, uncontrolled environment and seasonal 

outbreaks of disease as well as to germs and parasites found in the soil and in wild birds and 

animals. Disease is an important problem in many of the flocks causing high mortality. In 

Pakistan a sporadic form of the Newcastle Disease (ND) exists throughout the year and only 

a limited number of outbreaks are officially or unofficially reported annually. Almost in all 

studies carried in developing countries farmers have reported ND a major disease 

accountable for most of the chicken deaths followed by predation, theft, unfavorable weather 

conditions and under nutrition or malnutrition (Munir et al., 2010; Khan et al., 2011).  

 

The main causes of chicken losses are almost same in all rural production systems with 

change in order of priority. Kampeni (2001) in Malawi reported ND, predation and parasites 

the main constraints in village chicken production. Alexander (1991), Spradbrow (1994), 

Buza and Mwamuhehe (2001), Songolo and Katongo (2001) reported ND the major 

constraint in rural chicken development causing 90% mortality rates and sometimes killing 

the whole flocks during outbreaks. Of those that suffered mortality due to diseases, ND 

accounted for 75%, making it the major cause of mortality in village poultry. Chronic 

respiratory disease (CRD) and fowl pox are some other important diseases found in rural 

chickens. Furthermore, endoparasites and endoparasites also cause losses in poultry. Jatoi et 

al. (2013) reported 50-73% indigenous birds infected with Cestodes (tapeworm) in Larkana 

district of Sindh province, Pakistan. The highest chicken death rate is observed during the 

rainy season. The mortality of chicks during first four months rose upto 60% in Thailand 

rural chickens even in flocks vaccinated for ND (Matthewman, 1977) while salmonellosis 

and  coccidiosis were also reported during the first two months of chick age in Africa  

(Chabeuf, 1990).  
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Most of the veterinary services given to the farmers are not supported with laboratory 

investigations and so the real causes of mortality remained unsure. Small percentages of 

farmers get counseling on chicken diseases and health management while majority doesn’t 

have provision of any health service. Tufail et al. (2012) has reported 50% of the farmers 

having the facility of vaccination but many other workers reported insufficient and inefficient 

immunization in Pakistan (Munir et al., 2012). The poor health coverage may be attributed to 

the lack of cold chain usually required for vaccines, lack of knowledge of vaccine use, high 

expense of vaccines as well as unavailability of vaccines in the areas and inadequacy of 

extension service. Higher mortality in chicken under harsh climatic conditions in winter 

season and unavailability of vaccines due to poor infrastructure are also the other factors 

towards chicken losses (Farooq et al., 2004).  

 

Proper health care and vaccination are correlated with flock size and production level of 

chicken as well. Larger flock sizes of chicken were reported with farmers vaccinating against 

ND and fowl pox (Shakir et al., 1999; Naila et al., 2001). Regular or partial vaccination had 

shown positive effect on egg production (Farooq et al., 2002). There also exists the breed 

differences towards disease resistance as non-descript indigenous Desi and Fayoumi chicken 

shows better adaptability to the local environment than the crossbred and exotic under rural 

conditions. Effective health coverage in addition to housing facilities, introduction of highly 

productive chicken and other measures are necessary to improve backyard chicken 

production in rural areas (Javed et al., 2003).  

 

2.15. Chicken marketing systems and prices  

Indigenous chicken are kept mostly for home consumption of eggs and meat. The spare birds 

and eggs are sold in the village or nearby market and the money obtained are utilized to 

fulfill the family needs of the households. This is a common practice in the rural area of 

Pakistan. Although keeping indigenous birds in rural environment is not that productive yet it 

involves little cost. In comparison to the cost of production and expenditures, the net profit 

from rural chicken can be considered higher than commercial poultry (Parveen et al., 2013). 
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Table 2.10: Health and disease management of indigenous chicken in various countries 

 

 

In commercial farming birds are mainly sold in the market through middle men and very 

small portion (9%) is sold in the local market. The main buyers in local market are retailers 

and feed dealers. The prices of poultry meat are decided on daily basis. Generally, prices are 

relatively high in summer and in the months when marriage ceremonies are more (Anwar et 

al., 1998). In case of indigenous poultry the main consumers are the owners themselves and 

village households who informally buy from the farmers. The rural birds are not sold at any 

definite age and marketing is decided at what time they get maximum price or when the 

farmer needs money. A very small proportion of the birds of indigenous breeds also sold 

Country 
 

Health/Disease Management Reference 

Bangladesh Major diseases were white diarrhea 
(39.6%), ND (38.9%) and fowl cholera 
(32.3%) 

Dutta et al., 2013 

Cambodia Vet service was available to 25.8% of the 
farmers and 22.2% farmers vaccinated the 
flock 

Dinesh et al., 2009 

Ethiopia Poor health services  Dana et al., 2010 
Ethiopia/Metekel zone Poor health services  Zewdu et al., 2013 
Ethiopia/Mid Rift 
valley of Oromia  

Veterinarian service was available to 11%  
of the farmers and 40% farmers used 
traditional medicines  

Leta and Bekana, 
2010 

India/Assam Farmers treated sick birds themselves  and 
only 4.6% of the farmers contacted local 
expert and 1.7% veterinary doctor 

Mandal et al., 2006

India/Kashmir No health service was available and ND 
was major disease 

Iqbal and Pampori, 
2008 

Malawi Vaccinated flock was 50%   Ende, 2010 
Northwest Ethiopia No health service was available to 72.4%  

of the farmers and only 5.5% of farmers 
treated themselves 

Mogesse, 2008 

Northwest Ethiopia Farmers reported lack of awareness of 
vaccinion 71.4%, lack of attention 13.6% 
and  low availability of vaccines 15% 

Moges et al., 2010 

Pakistan/Charsadda Regular vaccination was 16.3%, partial 
25.5%, onset 29.7% and none 28.5%  

Farooq et al., 2002 

Pakistan/Mardan Vaccinated flock was 25%   Farooq et al., 2000 
Pakistan/Swat Vaccinated flock was 49%   Tufail et al., 2012 
Zimbabwe Poor health services  Gueye, 1997 
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through broiler/layer poultry meat shops in the urban and town centers of Pakistan. Various 

agencies like street vendors, cloth merchants (selling by visiting villages etc.) obtain poultry 

birds from the farmers as barter and sell to the town or city poultry meat shops. Sometimes, 

farmers also bring some birds to the urban centers to sell city poultry meat shops as well 

(Farooq, 2004; Dinesh et al., 2009).  

 

The eggs produced by rural household are used for brooding, trade and consumption. 

Depending on the location of the farm dwelling, eggs are taken by the farmer to the local 

market and sold to traders or directly to consumers. Traders from urban areas buy eggs in 

village markets to sell in big cities or to owners of restaurants. The price of eggs is directly 

related to supply and demand. Most of the consumers prefer to buy eggs and chicken from 

producers of indigenous birds directly, intended for purity. Working in Assam (India) 

Mandal et al. (2006) found poultry owners (88.9%) marketed eggs at own home followed by 

consumers doorstep (69.4%), village shop keepers (55.6%), street vendor (8.3%) and village 

market (5.6%) while birds were sold at home (94.4%) followed by consumers' doorstep 

(59.3%), village shop keepers (55.1%), street vendors (4.2%) and village market (3.7%).  

 

Price information obtained through informal visits of various provinces of Pakistan reported 

lower prices of beef, mutton and local chicken in rural areas than urban while opposite was 

observed in case of broiler of commercial industry. This was mainly because the market of 

broiler poultry exists in urban centers and the shop keeper has to bear transport cost which is 

ultimately transferred to the consumer. Pakistani consumers increasingly consuming the meat 

of exotic breeds however, they still prefer to eat the meat of indigenous breeds for taste if 

available at affordable and competitive prices (Sharif and Farooq, 2004).  

 

A review by Islam and Nishibori (2009) indicated the similar trend for indigenous chicken 

products in Bangladesh while Mogesse (2007) reported different marketing system in 

Ethiopia where the birds were brought to the local market once or twice a week to sell to the 

local consumers or traders. The prices of live chicken were affected by plumage color, size, 

age, sex, health status of the bird, market site, year and season of the year (fastening or 

festival). The price of live birds was often lower during the outbreaks of ND and other 
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chicken diseases. Prices of cock were also reported 2-3 times higher than hens in Nigerian 

market (Sonaiya et al., 1992). 

 
Table 2.11: Marketing of chicken products in various countries 

 

2.16. Morphological variation among chickens  

Domestication of the chicken dates back at least 2000 B.C.  The Red jungle fowl (Gallus 

gallus or Gallus bankiva) is the most commonly found wild specie in the world today and is 

considered the main ancestor of the domestic chicken (Crawford, 1990). After centuries of 

selection and breeding for numerous extremes, chicken now exist in many colors, sizes and 

shapes. Among existing chicken breeds there may be hundreds of combinations of physical 

features known today. 

 

Characterization of any animal specie and breed includes its physical description, 

performance indicators (meat production, growth rate, egg production and reproduction 

traits), the environment it is predominantly found, genetic distinguishes among animal 

genetic resource and diversity assessment (FAO, 1984; Weigend and Romanov, 2002). 

Indigenous rural chicken in most of the cases belong to a population of chickens with no 

Country 
 

Marketing of poultry products Reference 

Ethiopia/Mid 
Rift valley of 
Oromia  

The price of chicken products varied among 
months of the year and determined by a holiday vs 
fastening seasons as well as ordinary days vs 
market days 

Leta and Bekana, 
2010 

Botswana Chickens were sold as live bird at farmers home 
with only 65% of the farmers reported selling and 
preferred sold birds were cock while hen was 
spared for brooding 

Moreki and 
Masupu, 2001 

Bangladesh Poor marketing system with no control over price  Dutta et al., 2013 

India/Assam Poultry owners (88.9%) marketed the eggs at own 
home, consumers' doorstep (69.4%), village 
shopkeepers (55.6%) vendor (8.3%) and village 
market (5.6%). Birds sold at home (94.4%), 
consumers' doorstep (59.3%), village shopkeepers 
(55.1%), vendor (4.2%) and village market (3.7%) 

Mandal et al., 
2006 

Ethiopia/North 
Gondar 

Sales made between farmer and consumers were 
42% while between farmer and traders 39% 

Fentie et al., 
2013 
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comprehensive information about the breeds. These are the local chicken raised by farmers 

and often show large phenotypic diversity (FAO, 2012). The phenotypic variation is further 

classified into qualitative/morphological and quantitative/production traits to have the better 

assessment of genetic characters and relationship between breeds (Banerjee, 2012).  

 

The variations in plumage color, comb type, shank and other qualitative traits of indigenous 

chicken may be attributed by geographical conditions of a country, its distance/isolation, 

natural and artificial selection. As a result indigenous chicken are characterized with unique 

features into various groups. Among the morphological traits vast variation observed in comb 

type of indigenous chicken viz., rose, pea, walnut/strawberry, single and V-shape. Cabarles et 

al. (2012) found light weight single comb breed with red-lace plumage dominated in rooster 

and brown-penciled plumage dominated in hens that varied in one locality to another. 

Working in six districts of West Bengal and two districts of Sikkim India, Banerjee (2012) 

observed multiple variants in feather, skin, and shank colors. Shank types of indigenous 

chicken are expressed as presence or absence of feathers on shank and also differentiated on 

its colors (Mengesha and Tsega, 2011).  

 

Egg shell is found in many colors (Faruque et al., 2010; Daikwo et al., 2011) but egg yolk 

mostly remained yellow in all indigenous breeds of chicken (Ssewannyana et al., 2008). In 

most of the native flocks broodiness is pronounced with wider and with many cycles per 

year. Sexual maturity at 23 week in Nigerian and 28 week in Sri Lankan chicken has been 

reported by Host (1997) and Gunaratne (1993), respectively. In comparison with layer and 

broiler the indigenous chickens produce fewer eggs and have smaller bodies (Safalaoh, 

2001). Some indigenous breeds do weight higher but their feed efficiency is low (King’ori et 

al., 2003; Tadelle et al., 2003). Indigenous chicken vary in mature weight and body 

conformation according to breed. Aseel male is reported to be weight 3-5kg while another 

breed Kadaknath living in same area weight 1.5 (Sharma and Chatterjee, 2006). Significantly 

higher growth rate in Aseel along with shank length, keel length and breast angle of 7.8 cm, 

6.9 cm and 70.5 and 9.5 cm, 8.4 cm and 81.7 were found in Kadaknath and Aseel,  

respectively (Chatterjee et al., 2007). Significantly higher body weights of males than 

females were observed by Godonou (2002) and Dossou (2005). The same tendency was also 
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noted by Youssao et al. (2010) in weight differences within male ecotypes attributed to 

breeding system, the climate or the genetics. These variations in local chicken show 

heterogeneity in the phenotypic traits and therefore represent a genetic pool to develop 

disease resistant and better acclimatized birds (Hoffmann, 2010). Improvement through 

traditional selections together with genomic technology can play its part towards preserving 

distinctive characteristics of indigenous chicken breeds (Sahota et al., 2003; Anjum et al., 

2012).  

 

2.17. Use of Microsatellite technique to study genetic diversity in chicken 

Characterization of populations, breeds and species is one of the fundamental elements in the 

determination of conservation programs and breeding strategies. During the last four decades 

it has become clear that biochemical assays of genetic variation at the molecular level 

provide comprehensive information about the genetic structure and evolution of the 

populations and breeds. Among the major developments in molecular biology Polymerase 

Chain Reaction (PCR) is an in-vitro method of DNA synthesis with thermostable DNA 

polymerase, using a pair of oligonucleotide primers that hybridize to the complementary 

strands to the region of interest in the target DNA (Saiki et al., 1988). The most important 

application of PCR is the multiplication of segment of DNA before any further technique 

could be applied using genotyping markers. Different types of DNA level markers are 

recognized depending on the nature of the polymorphism and method used to type them viz., 

restriction fragment length polymorphism (RFLP), random amplified polymorphic DNA 

(RAPD), microsatellites or simple sequence repeats (SSR), etc.  

 

Microsatellites are DNA sequences containing a simple tandem repeated motif composed of 

1-6 base pairs and polymorphism is due to variation in the numbers of tandem repeats. A 

unique microsatellite-containing locus is usually a few hundred base pairs long and is easily 

characterized by PCR-amplification and resolution of the alleles by electrophoresis in high 

resolution denaturing acrylamide gels (Weber and May, 1989). Microsatellite markers have 

contributed enormously to genetic mapping and analysis of complex traits in chicken 

(Georges et al., 1993). The usefulness of microsatellites in the study of genetic variation 

within and among chicken breeds has been documented by number of studies (MacHugh et 
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al., 1997; Pandey et al., 2002). Studies have been undertaken on a broad scale to encompass 

populations from different regions of the globe and also at a more localized level among 

closely related populations with particular regions (Romanov and Weigend, 2001; Pandey et 

al., 2002; Olowofeso et al., 2005).  

 

The use of microsatellites has become a standard technique for genetic evaluation and 

mapping of chicken (Khatib et al., 1993). Using FAO recommended microsatellite markers; 

genetic variability of indigenous chicken has been evaluated by various scientists in the 

world (Wimmers et al., 2000; Romanov and Weigend, 2001). It is suggested that species for 

which population structure is of interest, databases of multilocus genotypes at highly variable 

markers should be compiled. Similar studies have also been made by Bo et al., 2006 and Dai 

et al., 2006 to analyze genetic differentiation degree, genetic distances and the actual time of 

divergence among chicken populations.  

 

Ali (2006) characterized indigenous rural chicken breeds (Aseel, Naked Neck, Desi, Fayoumi 

and Rhode Island Red) in Pakistan using 10 microsatellite primers. The genetic similarities of 

these chicken breeds were high, ranging from 84.89 to 93.40%. Phylogenetic tree showed 

similarity coefficient of populations of Desi and Naked Neck; and Fayoumi and Aseel, 

0.9340 and 0.9263, respectively and grouped RIR with Desi and Naked Neck. Similar work 

carried out by Nasreen (2006) in native chicken breeds of the Punjab using RAPD technique, 

found the genetic similarity of 75 to 82% while dendrogram revealed Aseel to be more close 

to Desi and distant the Naked Neck while Bhuiyan et al. (2005) discovered very small 

genetic distance among indigenous Deshi of Bangladesh populations yet a large distance 

between Deshi and Aseel. Using SSR markers from recommended list of FAO Aslam (2007) 

detected different polymorphic alleles in 12 strains of Aseel. Dendogram showed high 

genetic distance among these strains indicating the presence and preferential breeding of 

these strains in the country. Babar et al. (2011) observed 91 alleles with an average of 9.1 

alleles per locus in 4 strains of Aseel. These reports described the genetic diversity among 

indigenous chicken in Pakistan and provides basis for more comprehensive studies on 

characterization and conservation of chicken genetic resources and its utilization. 
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2.18. Constraints and future of chicken production 

Studies on chicken production system in various countries reveal disease specially Newcastle 

the major constraints to chicken production. Other constraints include poor management 

practices on feeding, housing and health, risk of predator, lack of technical information, 

capital and credit to start and expand chicken production.  

 

Management of rural indigenous chicken is complicated by the presence of small number of 

production unit and multi-age groups in the same flock. High chick mortality is the result of 

poor feeding, housing and health control measures. In the absence of veterinary services and 

high competition for the available scavenging feed resource a large number of chicks die 

during rearing period. Predation is also a major cause of high chick losses as the young 

stocks are more vulnerable. All these factors result in low productivity level of birds. Lack of 

proper marketing and non-accessibility to markets is next problem that results in the lesser 

benefit to the farmer. It is difficult for a smallholder farmer owning few animals or chicken 

to organize their marketing properly. There is a lack or absence of extension service as well. 

Moges et al. (2010) reported 38% of rural chicken farmers getting proper advisory service, 

trainings and input facilities through agriculture extension worker and the all other fraction 

relied on the knowledge they got from their elders and neighbors.  

 

Feeding and health issues can be improved, ensuring coverage of all age groups of chicken 

with preferential treatment and feeding of chicks. Egg production per hen can be increased 

through selection, sound breeding plan and increased chicken turnover with facility of credit, 

training, extension, and marketing. Rural poultry possesses the bright prospects for future 

development in view of easy and abundant availability of all the requisite inputs such as 

locally adopted indigenous breeds, land, labor and feed resources and lower cost of 

production as compared to commercial poultry. If the prevailing constraints are solved there 

is a tendency of existing traditional village chicken production system for rural women and 

youth to transform present traditional chicken production system into semi-commercial one. 

Thus poor and landless farmers need to be encouraged to organize or join the local 

agriculture/livestock/poultry associations or public groups to help out from Government or 
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private sector for better egg and meat production and accessibility to market at appropriate 

price.  

 

Table 2.12: Major constraints in indigenous chicken production in various countries 

Country 
 

Major constraints Reference 

Botswana Instability, shortage of feed and  disease (ND)  Kama 
 et al., 2000 

Bangladesh Lack of capital and credit facilities, medicine and 
veterinary services 

Dutta et al., 2013 

Botswana Disease (20%), lack of capital (19%), technical 
support (13%), shelter (9%) and predation (8.5%) 

Moreki and 
Masupu, 2001 

Cambodia Disease, predators, accidents and unknown 
reasons  

Dinesh et al.,  
2009 

Ethiopia/North 
Gondar 

Poor healthcare, housing and feeding and 
predation 

Fentie et al., 2013 

Ethiopia/Metekel 
zone 

Diseases mainly ND, predation, lack of technical 
information, capital and credit services   

Zewdu et al., 
2013 

Ethiopia/Mid 
Rift valley of 
Oromia  

Disease (ND) and predation Leta and Bekana, 
2010 

India/Assam High mortality, disease, lack of suitable germ-
plasm (91.3%), attack of predators (86.7%), 
hatching mortality (75%), lack of financial 
support (67.5%) and high cost of inputs/chicks 
(54.6%) 

Mandal et al., 
2006 

Malawi Disease (ND), cold weather, lice, fleas and fowl 
pox 

Harun and 
Massango, 2001  

Namibia Lack of management skills and poor control of 
diseases 

Bamhare, 2001 

Northwest 
Ethiopia/Bure 
district 

Predation, poor productivity of local chicken, lack 
of proper extension and poor chicken husbandry 
management  

Moges et al., 2010

Northwest 
Ethiopia/Amahar
a region 

Disease, predation, poor housing, poor nutrition, 
insufficient capital and a knowledge gap among 
smallholders 

Mogesse, 2008 

Zambia Predation (93%), diseases (84%), theft (52%), 
and others (2%) 

Simainga et al., 
2010 

Zambia Diseases (95.5%), ectoparasites (88.8%), 
predators (82.2%), lack of affordable veterinary 
services (73.3%), theft (60%), marketing services 
(55.5%), control of prices (51.1%), housing 

Yongolo,1996 
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2.19. Conclusions 

The information regarding socio-economic aspects of chicken farmers and short falls in 

comprehensive data on chicken population and various production characteristics may be 

overcome through various survey tools in different regions of the country. The information 

collected through these appraisals can assist in identification and understanding of constraints 

in smallholder production system leading short term and long term developmental plans for 

indigenous chicken farming and conservation strategies. 

 
 

 

 

  

(40%), feeding/watering (22.2%) 
Zimbabwe Disease, predators,  external parasites and theft Gueye, 1997 

Zimbabwe Poor nutrition and housing, disease and 
inadequate extension service 

Chitate and Guta, 
2001 



 

58 
 

2.20. References 

Abdelqader, A., C. B. A. Wollny and M. Gauly. 2007. Characterization of local chicken 
production systems and their potential under different levels of management practice 
in Jordan. Trop.  Anim. Health. Prod. 39: 155-164. 

Aboe, P. A. T., S. A. Boa-Amponsem, E. A. Butler, P. T. Dorward and M. J. Bryant. 2006. 
Free range village chickens on the Accra Plains, Ghana: their husbandry and 
productivity. Trop. Anim. Health Prod. 38: 235-248. 

Acharya, R. M. and A. Kumar. 1984. Performance of local birds in South Asia. Indian 
Poultry Industry Yearbook (7th ed.), India. 

Adedokun, S. A and Sonaiya, E. B. 2001. Comparison of the performance of Nigerian 
indigenous chickens from three agro-ecological zones. Livest. Res. Rural Develop. 
13:1-6. 

Ahmad, H. D. 2004. Guide to historic Taxilla. The National Fund for Cultural Heritage 
[Online]. Available at http://heritage.gov.pk/html_Pages/guide_to_historic_taxila.htm 
(verified 24 May 2014). 

Ahmad, K. W., M. O Ahmad and M. R. Chaudhry. 1969.  A critical study on various aspects 
of Lyallpur Silver Black breed as compared to imported and local breeds of chickens. 
West Pakistan J. Agric. Sci. 7: 132-138. 

Aichi, J and A. Kitalyi. 1998. Village chicken production systems in rural Africa household 
food security and gender issues. Animal Production and Health Paper 142. FAO, 
Rome, Italy. 

Akinokun, O. 1990. An evaluation of exotic and indigenous chickens as genetic materials for 
development of rural poultry production in Africa. In: Proceedings of an International 
workshop held in Ile-Ife, Nigeria, November 13-16, 1989 Thelia House, Ile-Ife, pp: 
56-61. 

Alexander, J. D. 1991. Newcastle disease in Ruwyamamu. Newcastle disease vaccines for 
rural Africa Debre Zeit, Ethiopia. Pan African Veterinary Centre: 7-45. 

Ali, G. 2006. Microsatellite polymorphism among rural chicken populations. M.Sc. (Hons.) 
Thesis, Dept. Animal Breeding and Genetics, Univ.  Agri., Faisalabad, Pakistan. 

Anjum, A., A. W. Sahota, M. Akram, K. Javed and S. Mehmood. 2012. Effect of selection on 
productive performance of Desi chicken for four generations. J. Anim. Plant Sci. 22: 
1-5. 

Anwar M. Z., N. A. Khan and A. Alam, 1998. Potential and constraints of broiler farming in 
the Pothwar region. Biometrics Programme Research Studies, SSI, National 
Agriculture Research Council, Isalamabad, Pakistan. 

Ashfaq, M., M. S. Khan and S. Ali. 2011. Indigenous goat and chicken: A neglected sector 
[Online]. Available at http://www.nation.com.pk/business/03-Oct-2011/Indigenous-
goat-and-chicken--A-neglected-sector (verified 24 May 2014). 

Aslam, M. L. 2007. Genetic diversity among native Aseel chicken population. M.Sc. (Hons.) 
Thesis, Dept. Animal Breeding and Genetics, Univ. Agri., Faisalabad, Pakistan. 

Assan, B. E. 1990. Lelevage villageois de la volaille en Republique du Benin: situation 
actuelle. p. 17-26. In: Proc. on smallholder rural poultry production, Thessaloniki, 
Greece.  

Atteh, J. O. and F. D. Ologbenla. 1993. Replacement of fishmeal with maggots in broiler 
diets: effects on performance and nutrient retention. Nigr. J. Anim. Prod. 20: 44-49. 



 

59 
 

Babar, M. E., A. Nadeem, T. Hussain, A. Wajid, S. A. Shah, A. Iqbal, Z. Sarfraz and M. 
Akram.  2011. Microsatellite marker based genetic diversity among four varieties of 
Pakistani Aseel chicken. Pakistan Vet. J. 32: 237-241. 

Badubi, S. S., M. Rakereng and M. Marumo, 2006. Morphological characteristics and feed 
resources available for indigenous chickens in Botswana. Livest. Res. Rural Develop 
[Online]. Available at http://www.cipav.org.co (verified 15 April 2014). 

Bagnol, B. 2009. Sustainable control of Newcastle disease in rural areas. In: R. G. Alders 
(ed.) Proc. of the SADC planning workshop on Newcastle disease control in village 
chicken. 6-9 March 2000, Maputo, Mozambique. 

Bamhare, C. 2001. Country Report: Namibia. p 26-31. In: R. G. Alders and P. B. Spradbrow 
(eds.) Proc. of the SADC planning workshop on Newcastle disease control in village 
chicken. 6-9 March 2000, Maputo, Mozambique.  

Banerjee, S. 2012.  Morphological characterization of indigenous chickens of Sikkim and 
West Bengal, India. p. 1-15. Animal Genetic Resources, FAO, Rome, Italy. 

Bashir, M. K., S. Schilizzi, R. Pandit. 2012. Are the determinants of food insecurity for 
landless households different from that of other rural households. Pak. J. Agric. Sci. 
3: 363-370. 

Bebe, B. O., H. M. J. Udo, G. J. Rowlands and W. Thorpe. 2003. Smallholder dairying 
systems in the Kenya highlands: cattle population dynamics under increasing 
intensification. Livest. Prod. Sci. 82: 211–221. 

Bessei, W. 1987. Tendencies of world poultry production. Paper presented at 3rd international 
symposium on poultry production in hot climates. 19-22 June 1987, Hameln, 
Germany. 

Bhuiyan, A. K. F. H., M. S. A. Bhuiyan and G. K. Deb. 2005. Indigenous chicken genetic 
resources in Bangladesh: Current status and future outlook. p. 73-84. Animal Genetic 
Resource Information, FAO, Rome, Italy.  

Bo, Y. Y., J. Y. Wang,  D. M. Mekki , T. Q. Ping, L. H. Fang, G. Rong , G. Q. Lian, Z. W. 
Qi, and C. K. Wei. 2006. Evaluation of genetic diversity and genetic distance between 
twelve Chinese indigenous chicken breeds based on microsatellite markers. Int. J. 
Poult. Sci. 5: 550-556.  

Bourzat, D. and M. Saunders. 1990. Improvement of traditional methods of poultry 
production in Burkina Faso. In: Proc. of the 3rd International DLG symposium on 
rural poultry production in hot climates. 20-24 June 1987, Hamelin, Germany. 

Branckaert, R. D. S., L. Gaviria, J. Jallade. W. R. Seiders. 2000. Transfer of technology in 
poultry production for developing countries. In: Proc.  FAO Sustainable Development 
Dimensions. Oct. 2000, Montreal, Canada [Online]. Available at 
www.fao.org/ag/aga/AGAP/LPA/fampo1/links.htm  (verified 24 May 2014). 

Brorholt, G. 2000.  Kvinderne medhonsene . Masters Thesis, Institute of Anthropology, 
University of Copenhagen, Denmark. 

Burgos, S., J. Otte and D. Roland-Hols. 2009. Poultry, HPAI and livelihoods in Myanmar-A 
Review. Mekong team working paper [Online]. Available at www.hpai-research.net 
(verified 14 Jan. 2014). 

Buza, J. J. and H. A. Mwamuhehe. 2001. Country report: Tanzania. p. 38-42. In: R. G. 
Alders, and P. B. Spradbrow (eds.) Proc. of the SADC planning workshop on 
Newcastle disease control in village chickens. Proc. of an International Workshop, 
Maputo, Mozambique. 6-9 March 2000, Canberra, Australia. 



 

60 
 

Cabarles, J. C., A. L. Lambio, S.A. Vega, S.S. Capitan and M.S. Mendioro. 2012. Distinct 
morphological features of traditional chickens (Gallus gallus domesticus L.) in 
Western Visayas, Philippines. Animal Genetic Resources [Online]. Available at 
http//:www.dx.doi.org (verified 30 Nov. 2012).  

Chabanga, H. C. 1994. Evaluation of production potentials of indigenous Tswana chickens in 
Botswana. p. 1-43. Farming Systems Development: A participatory approach to 
helping small-scale farmers. FAO, Rome, Italy.  

Chabeuf, N. 1990. Disease prevention in smallholder village poultry production in Africa. p. 
29-138. In: Proc. Int. seminar on smallholder rural poultry production. 9-13 Oct. 
1990, Thessaloniki, Greece. 

Chambers, R. 1992. Rural appraisal: Rapid, relaxed, and participatory. Discussion paper no. 
311. University of Sussex, Institute of Development Studies, Brighton, United 
Kingdom.  

Chatterjee, R. N., R. P. Sharma, M. R. Reddy, M. Niranjan and B. L. N. Reddy. 2007. 
Growth, body conformation and immune responsiveness in two Indian native chicken 
breeds. Livest. Res. Rural Develop. 19 [Online]. Available at 
http://www.lrrd.org/lrrd19/10/chat19151.htm  (verified 30 Nov. 2012).  

Chitate, F. and M. Guta. 2001. Country Report: Zimbabwe. Pp. 47-52. In: R. G. Alders and 
P. B. Spradbrow (eds.) Proc. of the SADC planning workshop on Newcastle disease 
control in village chicken.  6-9 March 2000, Maputo, Mozambique.  

Chutia, H., N.  Kalita, N. Barua, P.  Hazarika. 2010. Study on some productive and 
reproductive traits of indigenous chicken of Dhemaji district of Assam. M.V.Sc. 
Thesis, Assam Agricultural University, Khanapara, Guwahati, India. 

Ciamarra, U. P., L. Tasciotti, J. Otte and A. Zezza. 2011. Livestock assets, livestock income 
and rural households: cross-country evidence from household surveys. ESA working 
paper no.11-17. Animal Production and Health Division, FAO, Rome. 

Conroy, C., N. Sparks, D. Chandrasekaran, A. Sharma, D. Shindley, L. R. Singh, A. Natara-
jan,  and K. Anitha. 2005. Improving backyard poultry-keeping: a case study from 
India. Agricultural Research and Extension Network. Paper 146 [Online]. Available 
at http://www.odi.org.uk/agren/papers/agrenpaper_146.pdf (verified 24 May 2014). 

Crawford, R. D. 1990. Origin and history of poultry species. Poultry breeding and genetics. 
p: 1-59. In: R. D. Crawford (ed.) Poultry breeding and genetics. Elsevier Science 
Publishers, Amsterdam, The Netherlands.  

Crawford, R. D. 1992. A global review of the genetic resources of poultry.  p. 205-211. In: 
Hodges (ed.) The management of global animal genetic resources. Proc. of FAO 
Expert Consultation. Rome, Italy. 

Creevey, L. 1991. Supporting small-scale enterprises for women farmers in the Sahel. J. Int. 
Develop. 3: 355-386. 

Daikwo, I. S., A. A. Okpe and J. O. Ocheja. 2011. Phenotypic characterization of local 
chicken at Dekina. Int. J. Poult. Sci. 10: 444-447. 

Dana, N., V. L. H. van der Waaij, T. Dessie and J. A. van Arendonk. 2010. Production 
objectives and trait preferences of village poultry producers of Ethiopia: implications 
for designing breeding schemes utilizing indigenous chicken genetic resources. Trop. 
Anim. Health Prod. 42:1519-1529. 



 

61 
 

Dinesh M. T., E. Geerlings, J. Solkner, S. Thea, O Thieme and M. Wurzinger. 2009. 
Characterization of indigenous chicken production systems in Cambodia: promoting 
strategies for prevention and control of HPAI. FAO, Rome, Italy. 

Dossou, F. 2005. Caractérisation phénotypique des types génétiques de populations locales 
de volailles de l’espèce Gallus gallus dans la Commune d’Abomey-Calavi. (In 
Nigerian.) Mémoire de fin de formation àl’EPAC, UAC, Abomey-Calavi. 

Dutta, R. K., M. S. Islam and M. A. Kabir. 2013. Production performance of indigenous 
chicken (Gallus domesticus L.) in some selected Areas of Rajshahi, Bangladesh. 
American J. Exp. Agric. 3: 308-323. 

Ende, D. C. V. 2010. The impact of controlling Newcastle disease in Thyolo district, Malawi. 
Ph.D. Thesis, Faculty of Veterinary Medicine, Diergeneeskunde, Univ. Utrecht. 
Malawi. 

ESCAP, 1996. Rural Poverty Alleviation and Sustainable Development in Asia and the 
Pacific. United Nations, New York. USA. 

FAO (Food and Agriculture Organization). 2001. Agro-ecological distribution for Africa, 
Asia and North and Central America. FAO/UNDP, Rome, Italy.  

FAO (Food and Agriculture Organization). 2002. Small scale poultry production [Online]. 
Available at http://www.fao.org/docrep/008/y5169e/y5169e0b.htm (verified 29 May 
2014). 

FAO (Food and Agriculture Organization). 2003. Review of household poultry production as 
a tool in poverty reduction with focus on Bangladesh and India. Working Paper no. 6 
[Online]. Available at 
http://www.fao.org/ag/againfo/projects/en/pplpi/docarc/wp6.pdf  (verified 15 May 
2014).  

FAO (Food and Agriculture Organization). 1984. Animal genetic resources conservation by 
management: data banks and training. Animal Production and Health no. 44/1, FAO, 
Rome, Italy. 

FAO (Food and Agriculture Organization). 2012. Phenotypic characterization of animal 
genetic resources. FAO Animal Production and Health Guidelines No. 11. Rome 
[Online]. Available at http://www.fao.org/docrep/015/i2686e/i2686e00.pdf (verified 
12 May 2014). 

Farooq, M., K. Shoukat, M. Asrar, S. Mussawar, F. R. Durrani, A. Asghar and S. Faisal, 
2000. Impact of Female Livestock Extension Workers (FLEWs) on rural households 
chicken production in Mardan division, Livest. Res. Rural Develop. 12: 1-6. 

Farooq, M., M. K. Shakir, M. A. Mian, S. Mussawar, F. R. Durrani and A. Cheema. 2004. 
Status of backyard chicken reared by women in Chitral, Pakistan. Pak. Vet. J. 24: 82-
86.  

Farooq, M., N. Gul, N. Chand, F. R. Durrani, A. Khurshid, J. Ahmed and A. Asghar, 2002. 
Production performance of backyard chicken under the care of women in Charsadda, 
Pakistan. Livest. Res. Rural Develop. 14: 27-34.  

Faruque, S., N. U. Siddiquee, M. A. Afroz and M. S. Islam. 2010. Phenotypic 
characterization of native chicken reared under intensive management system. J. 
Bangladesh Agric. Res. 8: 79–82. 

Fentie, T., B. Abebe and T. Kassa. 2013. Small-scale family poultry production in north 
Gondar: characteristics, productivity and constraints.  Livest.  Res. Rural Develop. 25 



 

62 
 

[Online]. Available at http://www.lrrd.org/lrrd25/9/fent25161.htm (verified 18 March 
2014). 

Georges, M., A. B. Dietz, A. Mishra, D. Nielsen, L. S. Sargeant, A. Sorensen, M. R. Steele, 
X. Zhao, H. Leipold and J. E. Womack. 1993. Microsatellite mapping of the gene 
causing weaver disease in cattle will allow the study of an associated quantitative trait 
locus. Proc. Natl. Acad. Sci. USA. 90: 1058-1062. 

Gera, N. 2004. Food security under structural adjustment in Pakistan. Asian Survey 44: 353-
368. 

Godonou, Y. D. 2002. Le système de production du poulet local des élevagessuivis par le 
Programmed’Appui au Developpement de l’Aviculture Villageoise (PADAV) dans la 
region de Ouake: production, commercialisation et possibilited’amelioration. (In 
Nigerian) These Ing. Agro. FSA. UAC. Benin. 

GOP (Government of Pakistan). 2004. Economic Survey 2003-04. Finance Division, 
Economic Advisors Wing, Islamabad, Pakistan. 

GOP (Government of Pakistan). 2007. Economic Survey 2006-07. Finance Division, 
Economic Advisors Wing, Islamabad, Pakistan. 

GOP (Government of Pakistan). 2014. Economic Survey 2013-14. Finance Division, 
Economic Advisors Wing, Islamabad, Pakistan. 

Greetz, C. 1972. Deep play: Notes on the Balinese cockfight. Publ. American Academy of 
Arts and Sciences, USA. 

Gueye, E. F. 1997. Diseases in village chickens: control through ethno-veterinary medicine. 
ILEIA Newsl. 20-21. 

Gueye, E. F. 1998. Village egg and fowl meat production in Africa. World's Poult. Sci. J. 54: 
73-86.  

Gueye, E. F. 2003. Poverty alleviation, food security and the well-being of the human 
population through family poultry in low income food-deficit countries. Senegalese 
Institute of Agricultural research (ISRA), Dakar-hann, Senegal.  

Gunaratne, S. P., A. D. N. Chandrasiri, W. A, P. M. Hemalatha and J. R. Roberts. 1993. The 
feed resource base for scavenging village chickens in Sri Lanka. Trop. Anim. Health 
Prod. 26: 249-257. 

Hagan, J. K., M. Bosompem and I. A. Adjei. 2013. The productive performance of local 
chickens in three ecological zones of Ghana. J. Agric. Biol. Sci. 8: 51-56. 

Harun, M. and F. A. Massango. 2001. Village poultry production in Mozambique: farming 
systems and ethnoveterinary knowledge in Angonia and Tsangano districts. p. 76-79. 
In: R. G. Alders and P. B. Spradbrow (eds.) Proc. of the SADC planning workshop on 
Newcastle disease control in village chickens. 6-9 March 2000, Maputo, 
Mozambique. 

Henning, J., A. Khin, T. Hla, J. Meers. 2006. Husbandry and trade of indigenous chickens in 
Myanmar: results of a participatory rural appraisal in the Yangon and the Mandalay 
divisions. Trop. Anim. Health Prod. 38: 611-618. 

Hoffmann, I. 2010. Climate change and the characterization breeding and conservation of 
animal genetic resources. Anim. Genet. 41: 32–46.  

Huque, Q. M. E. 1999. Poultry research in Bangladesh: present status and its implication for 
future research. In: F. Dolberg and P. H. Petersen (eds.) Poultry as a Tool in Poverty 
Eradication and Promotion of Gender Equality. p. 151-164. Proc. Workshop. 22-26 
March, 1999, Tune Landboskole, Denmark.  



 

63 
 

Iqbal, S. and A. Pampori. 2008. Production potential and qualitative traits of indigenous 
chicken of Kashmir. Livest. Res. Rural Develop.  20: 1-9 

Islam, M. A. and M. Nishibori. 2009. Indigenous Naked Neck chicken: a valuable genetic 
resource for Bangladesh. World’s Poult. Sci. J. 65: 125-138.  

Jamali, M. B., H. J. Soomro, A. H.  Halepoto, M. A. Hashmi, M. F, Sheikh. 2011. Problems 
faced by the poultry industry in Pakistan.  Aust. J. Bus. Manage. Res. 1: 96-100. 

Jatoi, A. S., A. W. Sahota, M. Akram, K. Javed, J. Hussain, S. Mahmood and M. H. Jaspal. 
2013. Hatching traits as influenced by different body weight categories in four close-
bred flocks of Japanese quails (Coturnix coturnix japonica). Pakistan J. Zool. 45: 
1215-1220.   

Javed, K., M. Farooq, M. A. Mian, F. R. Durrani and S. Mussawar. 2003. Flock size and egg 
production performance of backyard chicken reared by rural woman in Peshawar, 
Pakistan. Livest. Res. Rural Develop. 15 [Online]. Available at  
http://www.lrrd.org/lrrd15/11/jave1511.htm (verified 13 March 2014). 

Javed, S., S. Sadaf and M. Luqman. 2006. Rural women’s participation in crop and livestock 
production. J. Agri. Soc. Sci. 3: 150-154. 

Jensen, H. A. 1999. Paradigm and visions: Network for poultry production and health in 
developing countries. In: F. Dolberg and P.H. Petersen (eds.) Proc. Workshop on 
Poultry as a Tool in Poverty Eradication and Promotion of Gender Equality. p. 31-38. 
22-26 March 1999, Tune Landboskole, Denmark [Online]. Available at 
http://www.husdyr.kvl.dk/htm/php/tune99/3-AJensen.htm (verified 24 May 2014). 

Joensen, L. 2002. Intra-household decision-making and livestock investment patterns in 
Thanhoa Province, Vietnam. M.Sc. Thesis, Department of Economics and Natural 
Resources, Royal Veterinary and Agricultural University, Copenhagen, Denmark. 

Kadigi, H. G. C., 1996. Improving productivity of Malawi local chicken: comparative 
performance of the Black Australorp, Malawi local chickens and their crosses. M.Sc. 
Thesis, Bunda College of Agriculture, University of Malawi.  

Kama, K. L, M. C. Massampo and D. N. N’salambi. 2000. Country Report: Botswana. p. 3-8. 
In: Proc. Proc. of the SADC planning workshop on Newcastle disease control in 
village chickens. 6-9 March 2000, Maputo, Mozambique. 

Kampeni, F. L. 2001. Country Report: Malawi.  p. 15-19. In:  R. G. Alders and Spradbrow P. 
B. (eds.) Proc. SADC planning workshop on Newcastle disease control in village 
chickens. 6-9 March 2000, Maputo, Mozambique. 

Kassambara, A. I. 1989. La production avicole au Mali: problems et perspectives. p. 140-
150. In: Proc. Int. workshop on rural poultry in Africa, IIe-Ife, Nigeria. 

Katule, A. M. 1992. Study on the potential value of indigenous chickens to Tanzania. African 
Network for Rural Poultry Development Newsl. 2: 4.  

Khalafalla, A. I. S. Awad, S. and W. Hass. 2000. Village poultry production in the Sudan. 
Department of Microbiology, Faculty of Veterinary Science, University of Khartoum, 
North Sudan. 

Khan, M. Y., A. Muhammad, M. S. Mahmood and H. Iftikhar. 2011. Epidemiology of 
Newcastle disease in rural poultry in Faisalabad, Pakistan. Int. J. Agric. Biol. 13: 491-
497.  

Khatib, H., E. Gelislav, L. B. Crittenden, N. Bumstead and M. Soller. 1993. Sequence-tagged 
microsatellite sites as markers in chicken reference and resource populations. Anim. 
Genet. 24: 355-362. 



 

64 
 

King’ori, A. M., 2004. The protein and energy requirements of indigenous chickens (Gallus 
domesticus) of Kenya. Ph.D. Thesis. Egerton University, Kenya.  

King’ori, A. M., J. K. Tuitoek, H. K. Muiruri and A. M. Wachira. 2003. Protein requirements 
of growing indigenous chicken during the 14-21 weeks growing period. S. Afric. J. 
Anim. Sci. 33: 78-82. 

Kitalyi, A. J. 1998. Village chicken production systems in Africa. Animal Production and 
Health Paper No.142, FAO. Rome, Italy. 

Kondombo, S. R., A. J. Nianogo, R. P. Kwakkel, H. M. Udo and M.  Slinger land. 2003. 
Comparative analysis of village chicken production in two farming systems in 
Burkina Faso. Trop. Anim. Health Prod. 35: 563-574. 

Kulube, K. 1990. Small-holder rural poultry production in Zimbabwe. p. 263-270. In: CTA-
seminar proceedings on smallholder rural poultry production. 9-13 October 1990, 
Thessaloniki, Greece.  

Kusina, J. N. T. Kusina and J. Mhlanga. 2001. A survey on village chicken losses: causes and 
solutions as perceived by farmers. In:  R. G. Alders and Spradbrow P. B. (eds.) Proc. 
of the SADC planning workshop on Newcastle disease control in village chickens. 6-
9 March 2000, Maputo, Mozambique. 

Leta, S and E. Bekana. 2010. Survey on village based chicken production and utilization 
system in Mid Rift valley of Oromia, Ethiopia. Global Veterinaria 5: 198-203. 

Leulseged, Y., 1998. A study on the production system of the indigenous and improved 
poultry in rural areas of Northern Wollo. M.Sc. Thesis, Alemaya University.   

MacHugh, D. E., M. D. Shriver, R. T. Loftus, P. Cunningham and D. G. Bradley. 1997. 
Microsatellite DNA variation and the evolution, domestication and phylogeography 
of taurine and zebu cattle (Bostaurus and Bosindicus). Genetics 146: 1071-1086. 

Mack, S. 1998. Type and sources of information on family poultry. INFPD Newsl. 8.  In: 
Guidelines for the inclusion of improved household poultry production, special 
programme for food security (SPFS). 13-14 May 1997. AGA Divisional SPFS Focal 
Point. FAO, Rome, Italy 

Mandal, M. K., N. Khandekar and P. Khandekar. 2006. Backyard poultry farming in Bareilly 
district of Uttar Pradesh, India. Livest. Res. Rural Develop. 18 [Online]. Available at 
http://www.lrrd.org/lrrd18/7/mand18101.htm (verified 3 Nov. 2013). 

Maphosa, T., J. Kusina, N. T. Kusina, S. Makuza and S. Sibanda. 2004. A monitoring study 
comparing production of village chickens between communal (Nharira) and small-
scale commercial (Lancashire) farming areas in Zimbabwe. Livest. Res. Rural 
Develop. 16 [Online]. Available at  http://www.lrrd.org/lrrd16/7/maph16048.htm 
(verified 30 Nov. 2012).  

Mapiye, C. and S. Sibanda, 2005. Constraints and opportunities of village chicken production 
systems in the smallholder sector of Rushinga district of Zimbabwe. Livest. Res. 
Rural Develop. 17 [Online]. Available at http//www.cipav.org. co/ lrrd/ 17/10/ 
mapi17115.htm (verified 16 Feb. 2014). 

Matthewman, R.W. 1977. A survey of small livestock at the village level in derived Savanna 
and Lowland Forest Zones of Southwest Nigeria. Department of Agriculture and 
Horticulture. Study No. 4, University of Reading, United Kingdom. 

Mavale, A. P. 2001. Country Report: Mozambique. p. 22-25. In: R. G. Alders and P. B. 
Spradbrow (eds.) Proc. of the SADC planning workshop on Newcastle disease 
control in village chickens. 6-9 March 2000. Maputo, Mozambique.  



 

65 
 

Mburu, B. M. 1994. The role of research in poultry production and development. In: Proc. of 
the first workshop on poultry research priority setting. 18-19 Oct. Hotel- Kenvash, 
Naivasha, Kenya. 

Mengesha, M and W. Tsega. 2011. Phenotypic and genotypic characteristics of indigenous 
chickens in Ethiopia: A review. Afr. J. Agric. Res. 6: 5398-5404. 

Mengesha, M, B. Tamir T. Dessie.  2008. Village chicken characteristics and their seasonal 
production situation in Jamma District, South Wollo, Ethiopia. 20 [Online]. Available 
at http://www.lrrd.org/lrrd20/8/meng20128.htm (verified 30 Nov. 2013). 

MIBNH (Ministry of Information Broadcasting and National Heritage). 2006.  Punjab – 
World Gazetteer [Online]. Available at http://www.census.gov.pk/adminpunjab.php 
(verified 10 Dec. 2012). 

Minga, U. M., A. M. Katule, M. G. S. Yongolo and T. Mwanjala. 1996. The rural chicken 
industry in Tanzania: Does it make economic sense? p. 25–28. In: Proc. Veterinary 
Association Scientific Conference, Tanzania.  

Moges, F., A. Mellesse and T. Dessie. 2010. Assessment of village chicken production 
system and evaluation of the productive and reproductive performance of local 
chicken ecotype in Bure district, Northwest Ethiopia. Afr. J. Agric. Res. 5: 1739-
1748. 

Mogesse, H. H. 2007. Indigenous chicken populations in Northwest, Ethiopia, Ph.D. Thesis, 
Department of Animal, Wildlife and Grassland Sciences, University of the Free State, 
Bloemfontein, South Africa. 

Mohiuddin, Y. N. 2006. Pakistan: a global studies handbook. ABC-CLIO: 323–324.  
Moreki, J. C. 2006. Family poultry production. Poultry Today. p. 1-11. Ministry of 

Agriculture, Gaborone, Botswana.  
Moreki, J. C. and K. V. Masupa. 2001. Country Report: Botswana. p. 5-10. In: R. G. Alders 

and P. B. Spradbrow (eds.) Proc. of the SADC planning workshop on Newcastle 
disease control in village chicken. 6-9 March 2000, Maputo, Mozambique. 

Moreki, J. C., R. H. Petheram and L. Tyler. 1997. A study of small-scale poultry production 
systems in Serowe-Palapye sub-district of Botswana. In: Proc. workshop 9-13 Dec. 
1997. M’Bour, Senegal.  

Muchadeyi, F. C., C. B. A. Wollny, H. Eding, S. Weigend and H. Simianer. 2009. Choice of 
breeding stock, preference of production traits and culling criteria of village chickens 
among Zimbabwe agro-ecological zones. Trop. Anim.  Health Prod. 41:403–412. 

Muhammad, A. 1986. Cropping pattern in different ecological zones of Pakistan. Pakistan 
Agriculture Research Council (PARC), Islamabad, Pakistan. 

Muhiye, E. 2007. Characterization of smallholder poultry production and marketing system 
of Dale, Wonsho and Loka Abaya weredas of Southern Ethiopia. M. Sc. Thesis, 
Department of Animal and Range Sciences, Hawassa University, Ethiopia. 

Munir, M., M. Abbas, M. T. Khan, S. Zohari and M. Berg. 2010. Genomic and biological 
characterization of a velogenic Newcastle disease virus isolated from a healthy 
backyard poultry flock. Virol. J. 9: 46.  

Naila, C., M. Farooq, F. R. Durrani, A. Asghar and Pervez. 2001. Prevalence and economic 
ramification of Newcastle Disease in backyard chicken in Charsadda.  J. Bio. Sci. 1: 
421-424. 



 

66 
 

Nasreen, F. 2006. Genetic variation among three native chicken populations based on 
random amplified polymorphic DNA analysis. M.Sc. (Hons.) Thesis, Dept. Animal 
Breeding and Genetics, Univ. Agri., Faisalabad, Pakistan. 

Ndegwa, J. M., R. Mead, P. Norrish, C. W. Kimani and A.M. Wachira. 2001. The 
performance of indigenous Kenyan chickens fed diets containing different protein 
levels during rearing. Trop. Anim. Health Prod. 33: 441-448.  

Ngunjiri, C. 1995. National rural poultry improvement program in Kenya. In: Proc. Village 
Chicken Symposium. 6-9 Dec. 1995, Pretoria, South Africa. 

Nguyen, T. B. T., N. N. Dao, A. Moser and A. Pham. 2009. Socio-economic impacts of 
WTO accession on rural women: qualitative research in Hai Duong and Dong Tharp, 
Vietnam. Hanoi: ILSSA, UNIFEM and AusAID, Vietnam. 

Nwosu, C. C. and S. S. I. Omeje. 1985. Improved annual egg production from Nigeria local 
chicken by Gold-link cross progeny. Nigerian J. Anim. Prod. 12: 161-164. 

Ohwojakpor, O, O. Olowofeso, O. A. Adebambo and O. M. Onagbesan. 2012. Genetic 
diversity of chicken populations in Southern region of Nigeria using microsatellite 
markers.  Egypt. Poult. Sci. 32: 263-271.  

Okeno, T. O., A. K. Hahi and J. K. Peters. 2010. Characterization of indigenous chicken 
production systems in Kenya: Household flock structure, dynamics and breeding 
practices. p. 877-884. In: Proc. of the 12th Kenya Agricultural Research Institute 
Biennial Scientific Conference, Nairobi, Kenya.  

Okitoi, L. O. and E. A. Mukisira, 2001. Improved management of indigenous chickens. 
KARI technical notes series 8: 7. 

Olawoye, J. E. and D. C. di Domenico. 1990. Socio-cultural factors related to livestock 
production in southern Nigeria. Paper presented at the National conference on 
Nigerian livestock industry and prospects for the 1990s. 19-22 Nov. 1990, Kaduna, 
Nigeria. 

Olowofeso, O., J. Y. Wang, K. Z. Xie and G. Q. Liu. 2005. Phylogenetic scenario of port-city 
chickens in China based on two-marker types. Int. J. Poult. Sci. 4: 206-212.  

Olwande, P. O., W. O. Ogara, S. O. Okuthe, G. Muchemi, E. Okoth, M. O. Odindo and R. F. 
Adhiambo. 2009. Assessing the productivity of indigenous chickens in an extensive 
management system in Southern Nyanza, Kenya. Trop, Anim. Health Prod. 42: 283-
288.  

Osei-Amponsah, R., B. B. Kayang and A. Naazie. 2009. A survey on local chicken 
production in Ghana. p. 23-26. In: Proc. of the 16th GSAP conference, Kumasi, 
Ghana.  

Pandey, A. K., M. S. Tantia, D. Kumar, B. Mishra, P. Chaudhary and R. K. Vijh. 2002. 
Microsatellite analysis of three poultry breeds of India. Asian-Aust. J. Anim. Sci. 15: 
1536-1542. 

PARC (Pakistan Agriculture Research Council). 1980. Agro-ecological regions of Pakistan. 
Islamabad, Pakistan.  

PARC (Pakistan Agriculture Research Council). 2013. Agro-ecological regions of Pakistan. 
Islamabad, Pakistan.  

Parveen, A., S. H. Khan, A. Rashid and M. Aurangzeb. 2013. Impact of training on rural 
chicken production reared by women in Islamabad/ Rawalpindi, Pakistan. Ann. Rev. 
Res. Biol. 3: 714-723. 



 

67 
 

Pedersen, C. V. 2002. Production of semi-scavenging chickens in Zimbabwe. Ph.D. Thesis, 
Royal Veterinary and Agricultural University, Copenhagen, Denmark. 

PPA (Pakistan Poultry Association). 2014. Commercial poultry population data 2013-2014 
[Online]. Available at http://ppacentral.pk/News.aspx?P=Trade4 (verified 14 March 
2014). 

Qureshi, M. S. 1985. Annual Report of Poultry Research Institute Rawalpindi, Pakistan. 26.  
Raza, A. 2011. Diversification in rural poultry can bring more income for the village farmers 

[Online]. Available at http://ahmadraza6g.blogspot.com/2011/07/back-yard-poultry-
breeding-culture.html (verified 30 Oct. 2013). 

Riaz, S. A. 1994. On educating rural females in Pakistan. International Food Policy Research 
Institute, Washington. 

Romanov, M. N. and S. Weigend. 2001. Analysis of genetic relationships between various 
populations of domestic and jungle fowl using microsatellite markers. Poult. Sci. 80: 
1057–1063. 

Rushton, J. and S. N. Ngongi. 1998. Poultry, women and development: old ideas, new 
applications and the need for more research. World Anim. Rev. 91: 43-49. 

Saha, D. 2003. Status of rural poultry production in North 24 Parganas district of West 
Bengal. M.V.Sc. Thesis, Division of Extension Education, International Veterinary 
Research Institute, Izatnagar, India. 

Sahota, A W., B. M. Bhatti and L. A. Akhtar. 2003. Comparative productive performance of 
desi parent chickens and their first progeny maintained on deep litter system. Pakistan 
Vet. J. 23: 7-10. 

Saiki, R. K., D. H. Gelfand, S. Stoffel, J. S. Scharf, R. Higuchi, G. T. Horn, K. B. Mullis and 
H. A. Erlich. 1988. Primer-directed enzymatic amplification of DNA with a 
thermostable DNA polymerase. Science 239: 487-491. 

Sall, B.1990. Contribution a l'etude des possibilites d'amelioration de la production en 
aviculture traditionnelle: mesure du potentiel de la race locale et des produits d'un 
croisement ameliorateur. M.Sc. Thesis, Institute National de Developpement Rural, 
Senegal. 

Sewannyana, E., A. Ssali, T. Kasadha, M. Dhikusooka, P. Kasoma, J. Kalema, B. A. 
Kwatotyo and L. Aziku. 2008. On-farm characterization of indigenous chickens in 
Uganda. J. Anim. Plant Sci.1: 33-37. 

Shakir, K., M. A. Mian, M. Syed and M. Farooq. 1999. Contribution of backyard chicken to 
rural household economy in Chitral. M.Sc. (Hons) Thesis, Faculty of Animal 
Husbandry. Agric. Univ. Peshawar, Pakistan. 

Shanawany, M. M.  and A. K. Banerjee. 1991.  Indigenous chicken genotypes of Ethiopia. p. 
84-88. Animal Genetic Resources, FAO. Rome, Italy.  

Sharif, M. and U. Farooq. 2004. Study on current and potential market supply and demand, 
market opportunities and consumer preferences for indigenous breed 
animals/products. GEF-UNDP-Project 2715-03-4709. Social Sciences Institute 
National Agriculture Research Center, Islamabad.  

Sharma, R. P. and R. N. Chatterjee. 2006. Diversity in indigenous poultry genetic resources 
and their conservation: p. 47-53. In: Proc. biodiversity awareness workshop on animal 
genetic resources and conservation. 22-23 April 2006. NBAGR, Karnal, India.  

Simainga, S. F. Banda, N. Sakuya and J. C. Moreki. 2010. Health management in village 
poultry in Kalabo and Mongu districts in the western province of Zambia. Livest. 



 

68 
 

Res. Rural Develop. 22 [Online]. Available at 
http://www.lrrd.org/lrrd22/9/sima22171.htm (verified 25 May 2014). 

Sonaiya, E. B. and E. S. J. Swan. 2004. Small scale poultry production technical guide. 114. 
Animal Production and Health, FAO. Rome, Italy. 

Sonaiya, E. B and V. E. Olori. 1989. Village chicken production in Southwestern Nigeria. p. 
243-247. In: Proc. of an international workshop on rural poultry development in 
Africa. 13-16 November 1989, Ile-Ife, Nigeria.  

Sonaiya, E. B. 1989. Animal by-products and their potential for commercial livestock feed 
production. p. 298-315. In: G.M. Babatunde (ed.) Proc.  National Workshop on 
Alternative Formulations of Livestock Feeds in Nigeria. 21-15 November. 1988, 
Economic Affairs Office, The Presidency, Ilorin, Nigeria.  

Sonaiya, E. B. 1992. The Guinea fowl: the status of knowledge in the arid to the sub-humid 
zones of West Africa. Paper presented to the FAO workshop on Guinea fowl 
Development in African Dry Areas, Ouagadougou, Burkina Faso. October 18-24, 
1992.  

Songolo, A. and J. C. Katongo. 2001. Country Report: Zambia. p. 38-42. In: R. G. Alders 
and P. B. Spradbrow (eds.) In: Proc. of the SADC workshop on Newcastle disease 
control in village chickens.  6-9 March 2000. Maputo, Mozambique. 

Spradbrow, P. 1994. Newcastle disease vaccine takes hold. Partners in Research for 
Development no. 7: 2-7. May 1994. Canberra, Australia.  

Ssewannyana, E, A. Ssali, T. Kasadha, M. Dhikusooka, P. Kasoma, J. Kalema, B. A. 
Kwatotyo and L. Aziku. 2008. On-farm characterization of indigenous chickens in 
Uganda. J. Anim. Plant Sci. 1: 33-37. 

Tadelle, D. and B. Ogle. 2001. Village poultry production systems in the central highlands of 
Ethiopia. Trop. Anim. Health Prod. 33: 521-537. 

Tadelle, D., T. Million, Y. Alemu and K. J. Peters. 2003. Village chicken production systems 
in Ethiopia: Use patterns and performance evaluation and chicken products and socio-
economic functions of chicken. Livest. Res. Rural Develop. 15 [Online]. Available at 
http://www.lrrd.org/lrrd15/1/tadeb151.htm  (verified 30 Nov. 2012). 

Tadesse. A. and Y. Tesfay. 2013. Flock dynamics and composition of rural chickens in 
lowland and midland agro-ecological zones of central Tigray, North Ethiopia. Livest. 
Res. Rural Develop. 25 [Online]. Available at 
http://www.lrrd.org/lrrd25/7/alem25126.htm (verified 25 May 2014). 

Thomsen, K. A. 2005. Poultry as development: an ethnography of smallholders and technical 
development assistance in Benin. M.Sc. Thesis, Department of Anthropology, 
University of Copenhagen, Denmark.  

Tufail, M., M. Sajjad, M. Zulfiqar, S. M. Sohail and I. Ahmad. 2012. Economic of backyard 
poultry in tehsil Matta district Swat. Sarhad J. Agric. 28: 485-492. 

UNDP (United Nation Development Program). 1997. Human Development Report. Oxford 
University Press, NY, USA . 

Weber, J. R. and P. E. May. 1989. Abundant class of human DNA polymorphism which can 
be typed using the polymerase chain reaction. Am. J. Hum. Genet. 44: 388-396. 

Weigend, S. and M. N. Romanov. 2002. The World watch list for domestic animal diversity 
in the context of conservation and utilization of poultry biodiversity. World’s Poul. 
Sci. 58: 411-430. 



 

69 
 

Wilson, R. T. 1979. Studies on the Livestock of Southern Darfur, Sudan. Production of 
poultry under simulated traditional conditions. Trop. Anim. Health Prod. 11: 143-150. 

Wimmers. K., S. Ponsuksili, T. Hardge, A. Valle-Zarate, P. K. Mathur and P. Horst.  2000. 
Genetic distinctness of African, Asian and South American local chickens. Anim 
Genet. 31: 159-165. 

World Factbook. 2014. Population growth rate [Online]. Available at 
https://www.cia.gov/library/publications/the-world-factbook.html (verified on 10 

Dec. 2013).  
Yaqoob, M. S. M. N. Haider and M. Z Siddiqui. 1965. Preliminary studies on growth pattern 

and productive behavior of local chicken. Pakistan J. Agric. Sci. 2: 103-107. 
Yasin, M. A. 2000. An investigation into food security situation in rain-fed areas of district 

Rawalpindi. M.Sc (Hons.) Thesis, Dept. Agric. Economics, Univ. Agric. Faisalabad, 
Pakistan. 

Yongolo, M. G. S. 1996. Epidemiology of Newcastle disease in village chickens in Tanzania. 
Ph.D. Thesis, Sokoine University of Agriculture, Morogoro, United Republic of 
Tanzania. 

Youssao, I. A. K., P. C. Tobada, B. G. Koutinhouin, M. Dahouda, N. D. Idrissou, G. A. 
Bonou, U. P. Tougan, S. Ahounou, V. Yapi-Gnaoré, B. Kayang, X. Rognon and M. 
Tixier-Boichard. 2010. Phenotypic characterization and molecular polymorphism of 
indigenous poultry populations of the species Gallus gallus of Savannah and Forest 
ecotypes of Benin. Afr. J. Biotechnol. 9: 369-381. 

Zewdu, S, B. Kassa, B. Agza and F. Alemu. 2013. Village chicken production systems in 
Metekel zone, Northwest Ethiopia. J. Agric. Res. 2: 256-262. 

 



 

70 
 

Chapter 3 

INDIGENOUS CHICKEN PRODUCTION IN PAKISTAN: A 

DETAILED SURVEY THROUGH PARTICIPATORY RURAL 

APPRAISALS 

 

Abstract 

The present study was designed to understand and investigate production objectives and 

management practices of indigenous chicken production in six villages within two 

experimental sites in Punjab province of Pakistan through participatory rural appraisals. Role 

of livestock in   livelihood, ranking of various chicken traits and constraints of production 

systems were analysed. Care was given to ensure the use of participatory techniques in a 

gender-sensitive manner. Main purpose of chicken keeping was home consumption and sale. 

Income obtained from extra sale of chicken and eggs was mostly kept by women and 

household head which they spent on family needs and investing back on livestock/poultry. 

Preferred chicken breeds among moderate and poor farmers were Fayoumi, Rhode Island 

Red and Desi while Aseel was the choice of well off class which they kept as prestige and 

hobby. There was also differences among female and male respondents’ perceptions in 

keeping particular chicken breed and traits it looked for. Egg production, size of egg and 

plumage color were the traits preferred for Fayoumi and Rhode Island Red breed and 

broodiness, mothering ability, disease resistance and taste of meat for Desi and Naked Neck 

while Aseel breed was highly ranked for its aggressiveness, body stature and economic 

value. The major constraints at Site-I were absence of veterinary hospital, shortage of canal 

water, prevelance of disease and lack of financial aid while less availability of space, 

prevelance of disease, risk of predator and lack of finance at Site-II. It was suggested that 

provision of necessary facilities in terms of health coverage and training could lead to better 

chicken production and an income generating activity for landless, poors and especially for 

deprived women folk. 

Keywords: Indigenous chicken, production systems, gender, PRA, livelihood analysis 
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3.1. Introduction 

Pakistan has large population of indigenous chicken well-adapted to local conditions. 

Majority of these chickens are reared in rural areas of the country and comprised of Aseel, 

Naked Neck, Fayoumi, Rhode Island Red, Desi (non-descript) and their crosses. These birds 

are generally kept by poor families and more often reared by women and children. 

Indigenous chicken are more abundant among rural areas than commercial layer and broilers 

providing significant proportion of poultry products inspite being lower in egg and meat 

production as compared with commercial strains (Kitalyi, 1998; Tadelle et al., 2003). The 

low performance of indigenous chicken along with socio-economic changes, natural 

disasters, farmers' preference for exotic breeds and lack of conservation policies are resulting 

in the loss of local animal genetic resources in developing countries (FAO, 2007). Local 

breeds are not only important for sustainable production but also for unpredicted breeding 

requirements of the future (Horst, 1989; Romanov et al., 1996; Besbes, 2009). To achieve 

these objectives, a regional project “Development and Application of Decision Support Tools 

to Conserve and Sustainability Use Genetic Diversity in Indigenous Livestock and Wild 

Relatives” was executed in four countries i.e., Pakistan, Bangladesh, Sri Lanka and Vietnam. 

The expected outputs from this five year project were to develop and evaluate: appropriate 

breeding tools for low input production systems, effective tools for cost-benefit analysis of 

breeding programs for alternative breeds,  analytical frameworks for assessment of policy 

and marketing options for FAnGR (Farm Animal Genetic Resource),  tools for diversity 

assessment and for setting cost effectiveness conservation priorities, capacity of stakeholders 

to apply developed decision support tools for conservation and sustainable 

management/enhanced use of FAnGR and their wild relatives, tools for diversity assessment 

and for setting cost effective conservation priorities, increased knowledge and replication 

strategies for value of FAnGR and wild relatives (www.fangrasia.org)  

 

In each project country two project sites were selected and participatory rural appraisals, 

household surveys and in-depth monitoring surveys were conducted. The results of 

participatory rural appraisal for Pakistan are presented here with the objectives to analyze 

chicken production systems and livelihood resources of rural areas.  
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3.2. Materials and Methods 

 

3.2.1. Study sites 

Present project was conducted at two selected sites of districts; Bahawalpur (Site-I) and 

Faisalabad (Site-II) in Punjab province. These sites were selected on the basis of high 

livestock/poultry units and population per square km along with distinct characteristics of 

agro-ecological zones; sandy desert and irrigated land, Site-I and Site-II, respectively after 

consulting key informants, agriculture officers and chicken keepers of the area. 

 

District Bahwalpur has an area of 24,830 km² with approximately two-third covered by the 

Cholistan desert. The soils are sandy and loamy fine sand with the maximum rainfall of 300 

mm. A huge part of the population relies on agriculture directly or indirectly. Livestock 

sector is the second important source of income after crop farming. Hasilpur is one of the 

five tehsils of Bahawalpur situated between the Indian border and river Sutlej in East central 

Punjab. On a world map, its position is 29°41'37 North 72°33'01 East. Hasilpur occupies an 

area of 1372 km2 having 14 union councils including city and 115 surrounding villages, 

towns, housing schemes and colonies. Three villages namely; Fateh 78 (Village I), Fateh 76 

(Village II) and Murad 147 (Village III) were randomly selected for research study. These 

villages were situated far from city and very small number of villagers works as laborers in 

the city. Women were actively involved in farming and rearing of livestock. Water shortage 

in Cholistan desert area has decreased the productivity of crops. Hence, the villagers grow 

food grain and fodder crops only and livestock keeping is on increase. 

 

District Faisalabad has an area of 5856 km2 with climate varying between semi-arid to arid. 

The soils are sandy, loam-clay and loam and the mean annual rainfall is 300-500 mm in the 

East and 200 to 300 mm in the Southwest. Samundri is one of the five tehsils of district 

Faisalabad and on world map it is located at 30°48'30 North and 71°52'15 East. Samundri has 

an area of 898 km2 and is 45 km from city of Faisalabad. Three villages namely; Waseeran 

(Village I), Dalowal (Village II) and Balochwala (Village III) located on Samundari road 

were randomly selected for the present study. There was almost negligible industry in this 

area and majority of the population was involved in agriculture. It is purely irrigated land. 
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Sugar cane is the major cash crop with wheat, cotton and vegetables, other important crops 

grown in this tehsil. The common livestock species found in this area are buffalo, cattle, goat, 

donkey and chicken. 

 

3.2.2. Methodology 

Participatory rural appraisals were conducted with the help of two separate teams for each 

male and female respondent group that comprised of a facilitator, an observer and a note 

taker. Special attention was given in the selection of teams that were able to communicate 

with the villagers in their local language and well familiar with the social norms and values 

of both selected sites. Male and female teams conducted these appraisals on the same day 

with 8-10 hour period a day at each village. Discussion related to project motives was made 

by facilitator and he/she explained and guided the issues and took key notes on flipchart 

while the observer cross checked the analysis templates and note taker documented the whole 

discussion for all participants and also reminded the facilitator about missing issues.  

 

The sequence of activities and timings are given in Table 3.1. First part was open to all 

participants including livestock and non livestock keepers. The second part was mainly 

focused on those households keeping project species i.e., chicken and goats. About 30 to 35 

men and women including 25 each of those keeping project species were invited. For the 

convenience two groups of the village farmers within each gender were made and partitioned 

information was collected by two teams from these groups. 

 
Table 3.1: Sequence of activities and timing of participatory rural appraisals at project 
villages 

Group-I Group-II 
Introduction of the project (½ hour) 

Preparation of village map (1 hour) Livelihood analysis (1 hour) 
Production system (½ hour) Wealth ranking (1 hour) 

Break- Households not keeping project species free to leave 
Role of project species in livelihoods (1 hour) 

Market orientation (1 hour) Breeding, selection practices and replacement 
strategies (1½ hour) 

Actor linkages, effectiveness and 
interactions (½ hour) 

Key constraints to livestock production and 
marketing (1 hour) 

Wrap up of all activities (½ hour) 
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The discussion was focused on type of the birds and animals the villagers were keeping. 

Information related to production systems and interaction among its various components for 

chicken/goat was collected as per Appendix I (page no. 213-217, GEF Asia Baseline Survey 

and PRA check list) with following features:  

 Livelihood analysis with the objective of identification of important livelihood and 

income sources from on-farm/off-farm activities. Differences in key livelihood 

sources by gender or other social differentiation.  

 Listing and ranking of main sources of livelihood and cash income both from within 

and outside the area.  

 Role of different chicken/goat breeds in the livelihood to assess the number of 

households keeping various breeds and reasons of rearing them.  

 Breeding, selection practices and replacement strategies practiced by farmers for 

various breeds.  

 Traits of economic/social importance listed by the farmers for various breeds.  

 Identification of key constraints by farmers in chicken/goat production, their causes 

and effects, current coping or response strategies and indication whether efforts to 

address a particular problem have already been tried, failed or have incompletely 

solved the problem.  

This paper was focused on one of the project specie i.e., indigenous chicken and all the data 

between sites, villages and male and female respondent’s views was anaysed through Chi 

square test using Statistical Package for Social Sciences software (SPSS, 2011).  

 

3.3. Results 

Majority of the farmers showed great interest in chicken keeping at two experimental sites, 

giving an insight into the importance of this small creature providing food, cash and pleasure. 

The percentages of chicken owners were 78.2, 67.3, 58.2 and 58.2, 36.4, 49.1 in Village I, II, 

III at Site-I and II, respectively (Table 3.2). Among the 191 total households included in the 

survey at two sites, 188 were keeping flocks of indigenous chicken and their crossbred while 

only 3 observations were made for indigenous and exotic birds. The maximum number of 

households keeping chicken for all breeds was found in Village I at Site-I (Table 3.3).    
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Table 3.2: Number of households with livestock/chicken in selected study sites 
Site Village No. of HH No. of HH 

with any 
livestock 

No. of HH 
with chicken  

Percentage of 
HH with 
chicken 

I I  55 53 43  78.2 
II  55 51 37  67.3 
III  55 51 32  58.2 

II I  55 52 32  58.2 
II  55 52 20 36.4 
III  55 51 27  49.1 

Total 330 310 191 57.9 
HH=household 
 
Table 3.3: Number of households with various chicken breeds 
Site Village 

HH with all 
chicken breeds 

HH with 
indigenous and 

crossbred chicken 

HH with 
indigenous and 
exotic chicken 

I I  43 42 1 
II  37 36 1 
III  32 32 0 

II I  32 32 0 
II  20 19 1 
III  27 27 0 

Total 191 188 3 
HH=household 

 

3.3.1. Livelihood analysis 

Livelihood analysis expressing contribution of livestock (including poultry) to the livelihood,  

cash income and difference in terms of gender, age, ethnic minorities keeping chicken at two 

sites and sexes within each site are presented in Table 3.4.  

Table 3.4: Livelihood analysis using Chi-square test 

Role of livestock/poultry Between 
Sites 

Between male 
and female 

respondents at 
Site-I 

Between male 
and female 

respondents at  
Site-II 

Contribution to livelihoods 0.400 0.300 0.300 
Contribution to cash income 0.187 0.000  0.600* 
Differences in terms of gender, age, 
ethnic minorities 

0.047 0.600 0.400 

*=significant at P<0.05  
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Role of poultry as a whole or a part of livestock activity was non-significant (P>0.05) in its 

contribution to livelihood between two sites and sexes within site (2nd in importance after 

cropping) but as regard to its role in contribution to cash income it differed significantly 

(P<0.05) between the sexes at Site-II (more important among female respondents). As far as 

gender, age, and ethnicity involvement is concerned there were also no significant 

differences between two sites and between sexes within sites (women involvement was 

more).  

 

Table 3.5: Percentage of farmers keeping various chicken breeds 

Breeds 

Site-I Site-II 
Mean±SD Mean±SD 

Aseel 18.2±31.15 15.8±24.34 
Naked Neck 21.3±25.94 17.7±19.40 
Fayoumi 73.3±10.33 55.0±31.62 
Rhode Island Red 69.2±14.29 47.0±31.14 
Desi 45.0±24.29 71.0±13.42 

 

Prevailing chicken breeds at the two experimental sites included Aseel, Naked Neck 

Fayoumi, Rhode Island Red and Desi (non-descript). People were of the opinion that some 

18.2% of the people keep Aseel at Site-I and 15.8% at Site-II (Table-3.5). Fayoumi breed 

was considered to be more abundant with the farmers at Site-I (73.3%) while Desi was 

considered to be more prevalent at Site-II (71.0%). Male and female respondent’s opinion 

differed significantly (P<0.05) for Desi within Site-I (according to female respondents more 

farmers were keeping Aseel) while opinions for other breeds did not differ across sites and 

male and female respondents within sites (Table 3.6). In 'who keeps' category, opinions were 

similar between sites and between male and female respondents within site for all categories 

of keepers. As regard the purpose of keeping between sites and male and female respondents’ 

within site, differences were significant (P<0.05). Males and females responded differently 

for income and consumption at both sites (for females’ consumption and income was a 

purpose while for male respondents it was home consumption). There were highly significant 

differences between sites and sexes within sites for 'who benefits the most' (according to 

female respondents household head and themselves kept money while male stated money 

kept by women only).  People at two sites also differed significantly (P<0.01) in modes of 
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spending money however, males and females within Site-I showed similar responses (women 

spent money on household needs while men also invest back). About ‘trends of chicken 

keeping’ people at two sites had the same opinion with ‘trend’ same as before (though it was 

becoming more important at Site-I as compared to Site-II). 

 

Table 3.6: Chi-square values for role of chicken in livelihoods of farmers  
Featuresa Between 

sites 
Between male 

and female 
respondents at 

Site-I 

Between male 
and female 

respondents at  
Site-II 

Percentage of farmers keeping 
various chicken breeds 

   

      Aseel 0.003 0.021 0.037 
      Desi 0.344  0.600* 0.344 

Fayoumi 0.109 0.000 0.120 
Rhode Island Red 0.240 0.000 0.300 
Naked Neck 0.122 0.133 0.075 

Who keeps them?    
All 0.251 0.373 0.032 
Moderate + poor 0.180 0.071 0.000 
Well off 0.045 0.108 0.170 
All except very poor 0.045 0.108 0.170 

Why do people keep this species 
and breed? 

   

Income   0.559* 0.000 0.007 
Prestige 0.338 0.000 0.352 
Income & consumption 0.071    0.689**     0.685** 
Income, consumption, prestige 
& ceremony 

0.081 0.560 0.228 

Who benefits most?    
Household   0.409*  0.429*    0.944** 
Men 0.065 0.115 0.004 
Women 0.258 0.099    1.000** 

Both men & women 0.195 0.188 0.000 
How’s money spent on?    

Food 0.070 0.000 0.255 
Food, health, education & 
social activities 

0.040 0.001     0.685** 

Food, health, education, social 
activities, saving & invest back 
in livestock 

0.207 0.000     0.693** 
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Trends    
Becoming more important 0.005 0.057 0.147 
Same as before 0.002 0.050 0.000 
Less important 0.003 0.028 0.038 

     New activity 0.045 0.000 0.024 
*, ** =significant at P<0.05 and P<0.01, respectively  
 
 

3.3.2. Trait ranking at experimental sites 

Traits ranked in various chicken breeds by male and female respondents in order of their 

significance at experimental Site-I and Site-II are given in Tables 3.7 and 3.8, respectively. 

Farmers usually keep breeds based on traits they perceive to be socially and economically 

important. Male and female responded differently and ranked different traits in order of 

importance yet some of them were similar. Traits  listed at Site-I were: egg production, egg 

size, hatchability, broodiness, meat taste and plumage color while for male respondents 

aggressiveness/fighting among Aseel and Desi birds, income together with egg production, 

meat production and plumage color was important. Similar traits were important at Site-II 

with additional trait of birds’ price among female respondents and physical structure, weight 

and height for Aseel among male respondents. As regards the ranking of traits between 

villages similar ranks were given to different traits by female respondents. 

 

In the overall ranking of chicken breeds female respondents at Site-I ranked Fayoumi and 

Rhode Island Red at the top along with their higher ranking in number of eggs, size of eggs 

and plumage color while they ranked Aseel, Desi and Naked Neck higher in hatchability, 

broodiness, meat taste and disease resistance. Male respondents at same site ranked Aseel at 

the top for almost all the traits and also included trait of aggressiveness in Aseel and higher 

economic value of Aseel and Desi in comparison with Fayoumi and Rhode Island Red breed. 

At Site-II male and female respondents ranked Desi at the top with its higher ranking for 

hatchability, taste of meat and disease resistance while Fayoumi and Rhode Island Red were 

ranked higher for number of eggs and preferred Rhode Island Red over Fayoumi breed for 

size of egg. Though male respondents at Site-II ranked Desi at the top of all chicken breeds 

in overall ranking yet they ranked Aseel at the top for body stature, body height, 

aggressiveness and economic value.  



 

79 
 

Table 3.7: Trait ranking in chicken at Site-I  
V
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Female Respondents 
 

Male Respondents 

Traits1 

Breeds 
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I Egg production 2 2 1 1 2 Egg production 3 1 2 1 2 
Hatchability 1 1 2 2 1 Meat production 1 2 2 3 1 
Egg size  1 2 3 1 2 Aggressiveness  1 - - - 2 
Meat taste 1 3 2 1 1 Income 1 3 3 2 2 
Disease resistance 1 2 2 2 2       
Plumage color 1 3 1 1 1  
Overall ranking2 3 3 1 1 2 Overall ranking2 1 3 2 2 2 

II Egg production  2 - 1 1 2 Egg production  3 - 1 1 2 
Hatchability 1 - 2 2 1 Meat production 2 - 4 3 1 
Egg size  1 -- 3 1 2 Fighting 1 - - - 2 
Meat taste 1 - 2 2 1 Plumage color 2 - 3 3 1 
Disease resistance 2 - 2 2 2 Income 1 - 2 3 2 
Broodiness 1 - 2 2 1       
Overall ranking2 2 - 3 2 1 Overall ranking2 1 - 2 3 1 

III Egg production  2  1 1 2 Egg production 4 - 1 2 3 
Hatchability 1 1 2 2 1 Meat production 1 - 4 2 3 

Egg size  1 2 3 1 2 Fighting 1 - - - - 

Meat taste 1 3 2 2 1 Plumage color 1 - 3 1 2 
Disease resistance 2 2 2 2 2 Income 1 - 4 2 3 
Broodiness 1 1 3 3 1       
Overall ranking2 2 2 1 1 2 Overall ranking2 1 3 2 3 

1; 1= very important, 2= somehow important, 3= not important 
2; 1= becoming more important, 2= same as before, 3= less important, 4= new activity 
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Table 3.8: Trait ranking in chicken at Site-II 

1; 1= very important, 2= somehow important, 3= not important 
2; 1= becoming more important, 2= same as before, 3= less important, 4= new activity 
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I Egg production - 2 1 1 2 Egg production 4 - 2 1 3 

Hatchability - 2 3 3 1 Aggressiveness 1 - 3 - 2 

Egg size 1 1 1 2 1 Meat production 4 - 2 3 1 
Disease resistance 1 2 2 3 1 Income 4 - 2 1 3 
Meat taste - 2 2 2 1 Meat taste 1 - 2 2 1 

Plumage color 1 2 1 2 1 Plumage color 2 - 4 3 1 

Height 1 - 3 3 2 

Overall ranking2 3 4 2 2 1 Overall ranking2 3 - 4 2 1 
II Egg production 2 - 1 1 2 Egg production 4 - 1 1 2 

Hatchability 2 - 2 2 1 Aggressiveness 1 - 3 3 2 

Egg size 2 - 3 1 2 Egg size 2 - 3 2 1 

Disease resistance 1 - 2 3 1 Weight 1 - 5 3 2 

Meat taste 1 - 2 3 1 Meat taste 1 - 3 2 1 

Birds’ price 1 - 2 2 1 Physical structure 1 - 2 2 2 

Plumage color 1 - 3 2 1 

Overall ranking2 2 - 4 3 1 Overall ranking2 3 - 4 2 1 
III Egg production 3 1 1 1 2 Egg production 4 3 1 1 2 

Hatchability 2 1 3 3 1 Aggressiveness 1 3 3 3 2 

Egg size 2 2 3 1 2 Egg size 2 1 3 2 1 

Disease resistance 1 2 2 2 2 Weight 1 4 5 3 2 

Meat taste 1 1 2 3 1 Meat taste 1 1 3 2 1 

Birds’ price 1 3 3 3 2 Physical structure 1 2 2 2 2 

Plumage color 1 3 2 1 1 

Overall ranking2 2 1 3 4 1 Overall ranking2 3 4 4 2 1 
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People also expressed their opinions regarding other aspects of the production system. 

Breeding decisions and selection of chicken breeds were made by both men and women. 

Birds were mostly replaced by purchase from street vendors if eggs were not hatched at 

home. At the time of purchasing chicks, no information except name of breed was asked. 

Information regarding disease resistance, egg production, meat production and hatchability 

was not available with the sellers. Controlled breeding was practiced for Aseel and 

uncontrolled for other breeds. Hen to cock ratio was 5.5:1, respectively during controlled 

breeding. Male birds were selected on the basis of their physical appearance, body stature, 

fighting ability, comb size, breed, plumage colour and age while in the case of hen the 

criterion were the broody behaviour, age, egg production, clutch size and purity of breed. At 

Site-I Aseel cocks were sometimes shared among farmers and their hatched chicks were 

divided equally among the hen, egg and cock owners. Farmer themselves or some Aseel 

keepers were the decision makers for controlled breeding while women were the main 

caretaker of the all the chicken activities. At Site-II sources of replacement for chicken was 

broody hen as well as purchase from street vendors, neighbors, friends and relatives while 

pure Aseels were taken directly from Aseel breeders as adult birds.   

 

3.3.3. Constraint analysis  

The overall major constraint faced by the respondents in rearing of livestock at Site-I was the 

absence of veterinary hospital in the locality. Second major problem was shortage of canal 

water and heavy and salty ground affecting crop and animal productivity. Other main 

constraints were prevalence of disease, lack of financial assistance, availability of good 

breeds, lack of training oppurtunities, theft and risk of predators (cats and jackals). The most 

influencing constraint was lack of finance and prevalence of Newcastle disease (ND). 

Farmers obtained credit from informal sources i.e., relatives and friends at the time of need 

for purchasing of chickens. The households were providing health coverage to their chicken 

themselves when required and were not able to meet expenses of obtaining veterinary 

services from veterinary hospital located in the nearby city of Hasilpur (Site-I). The 

suggestions from the respondents to cope with these problems were the availability of both 

credit and vaccination by Government agencies. 
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Constraints to chicken production mentioned by farmers at Site-II were less availability of 

space, prevalence of disease, harsh environment, lack of financial support, proper veterinary 

services, extension services and quality feed, theft and risk of predators. Almost all breeds 

were affected by all constraints. Among these constraints, prevalence of diseases and lack of 

financial assistance were the most important. The veterinary services were available for 

chicken at veterinary hospitals yet in the absence of medical drugs to treat their chicken 

farmers were providing health care to their flocks themselves using ethnoveterinary aids. The 

suggestions from the respondents to cope with these problems were the availability of credit 

for fencing or proper housing facilities and vaccination facilities within their villages.  

 

3.3.4. Main findings at Site-I  

1. Major proportion of farmers kept Fayoumi and Rhode Island Red breed for egg 

production while Aseel was kept by male households as hobby or prestige.  

2. According to female respondents’ opinion Fayoumi and Rhode Island Red breed were 

more important and trend of keeping them was increasing while for male respondents 

Aseel and Desi were more important yet trend of keeping them was same as before. 

3.  If given a choice the villagers wanted to replace existing breeds with more 

productive breeds in terms of more number of eggs and good mothering ability and 

broodiness.  

4. The eggs obtained from the chicken were mainly consumed by the household 

themselves and some of the eggs were sold at neighbours or village shops. The 

household used the chicken meat for their own consumption or sold to village 

butcher. The birds were also sold to the neighbour in case of emergency need or if 

neighbour need to greet their guests with chicken meal. 

5. Income obtained from sale of eggs was mainly kept by women and spent on family 

needs while income coming from Aseel was kept by male household and invested 

back on livestock/poultry.  

6. Market for livestock input and output was absent in the area.  

7. The respondents having chicken were satisfied with the services of vendor who sold 

chicks to the villagers while services of feed suppliers, veterinarians and extension 

workers were reported unsatisfactory. 
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3.3.5. Main findings at Site-II 

1. Desi breed was he most prevalent breed liked by farmers for its plumage colour, taste 

of meat and high hatchability while Fayoumi and Rhode Island Red was preferred for 

higher egg production. Aseel was present with few farmers or rich who kept them as 

hobby.  

2. There was increasing trend for keeping Fayoumi and Road Island Red breeds over 

time. However, the trend for Aseel was same as before.  

3. If given a choice people liked to have Desi breed as pure yet some farmers did want 

to replace present stock with all Fayoumi birds or more productive breeds.  

4. The egg and meat were mostly consumed by the household themselves and surplus 

was sold to other villagers or at village shops. 

5. Income obtained from sale of eggs mainly belonged to women and spend on family 

needs while income came from Aseel was kept by male households and invested back 

on livestock/poultry.  

6. Farmers got credit from informal sources i.e., relatives and friends without any 

interest rate at the time of need. 

7. Farmers were satisfied with the services of feed suppliers and veterinarian while 

credit, extension and marketing facilities were stated unsatisfactory.  

 

3.4. Discussion 

The present appraisals conducted through participatory approach showed that there was great 

interest among farmers in keeping chicken at both experimental sites. These gave an insight 

into the importance of chicken providing food, cash and pleasure.  

 

A sociological evaluation is considered necessary in determining strategies for development. 

Technical and economic appraisals that identify and overcome the constraints are also 

essential to establish short term and long term development plans. Participatory 

methodologies are used to get better understanding of rural production systems that makes 

possible the collection of wide range of information more important to the farmers and in a 

gender-sensitive manner (Alders and Spradbrow, 2001). Participatory appraisals help in 
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preference ranking of issues under discussion (Chambers, 1992) and same was the case in 

our study.  

 

Findings of PRA in present project showed crop farming a major contributor of livelihood of 

the farmers with livestock being the second most important source. Livestock was also one of 

the important contributors of cash income at both sites. Chicken keeping involved more 

number of poors and moderate farmers than other wealth groups. Farmers were keeping 

chicken for home consumption and to generate income from extra production of eggs and 

birds while well off class was involved in Aseel breed as a prestige or hobby. Similar 

findings have been reported in previous studies (Farooq et al., 2000; Farooq et al., 2002; 

Farooq et al., 2004, Dana et al., 2010; Tufail et al., 2012). A study conducted by Mengesha 

et al. (2008) found poor, medium and rich group of people keeping chicken for sale, religious 

ceremony and home consumption, respectively was not in agreement with present work. In 

present work income obtained from extra sale of eggs and bird was kept mainly by females 

or household head and spent on food, health, education of children and other social activities. 

However, male respondents were also investing back on livestock and poultry. Present 

finding was in accordance with Muchadeyi et al. (2009) in Zimbabwe where chicken were 

served as an investment and source of security for households in addition to their use as 

sources of meat and eggs for consumptions and income. Among the present project sites land 

was becoming fragmented with the passage of time and less available for crop cultivation due 

to inheritance laws and shortage of water. Consequently, trend of livestock raising was 

becoming more important especially at Site-I. Site-II farmers live near city and people 

preferred to work as laborer or start some small business instead. As far as poultry is 

concerned trend was same as before by majority of the male respondents while female 

respondents stated increasing trend at both sites. Tendency of working in factories located in 

big cities was also on increase and many young and middle-aged males were considering and 

migrating to big cities for employment. Despite the fact that its contribution in livelihood was 

limited but the cash contribution was high.  

 

Men frequently have preference keeping larger animals such as cattle, buffalo, sheep, and 

goat as major asset and social capital. Although livestock and chicken management involves 
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whole family yet most of the activities of rearing, feeding and management of animals were 

performed by females in current study. According to Brorholt (2000) and Joensen (2002) 

particular interest of women in poultry raising is due to the number of reasons. The first 

among those is less initial investment and quicker returns. Second are the easy management 

and less economical loss in case of theft, predation and disease in comparison with larger 

livestock. Moreover, the women themselves may make decisions about consumption and 

sales of eggs and birds and money obtained from sale can be kept with them. Present findings 

are similar to that of Tufail et al. (2012) in Swat region of Pakistan where more number of 

women (69%) kept chicken than men (31%) for home consumption. Group interviews 

conducted by Muhiye (2007) in Ethiopia indicated management of chickens totally under 

women and children while construction of shelters was mainly done by men. Similarly, 

Tadelle and Ogle (2001) also found complete involvement of women in management of 

chicken whereas decision making regarding control and access to resources varied 

considerably among gender. 

 

According to FAO (2003) the percentage of farmers keeping different breeds varies from 

family to family and is limited by the socio-economic constraints of the farmer, family 

labour, space, feed resources, disease and prevalence of predator in the area. In current study 

respondents’ perception was highest for Fayoumi, Rhode Island Red and Desi breed at Site-I 

while Desi at Site-II. Similar findings were reported by Farooq et al. (2002) and Tufail et al. 

(2012). The proportion of farmers rearing Fayoumi chicken was higher than those rearing 

Rhode Island Red. According to Javed et al. (2003) the breeds other than Desi and Fayoumi 

are considered more prone to adverse environment conditions and so less acceptable by 

farmers. Similar to present work Mengesha et al. (2008) reported flock consisted of local 

chicken (77%), exotic and crossbreds (23%) in Jamma District, South Wollo, Ethiopia. 

Chicken in the rural areas of Pakistan most frequently known as Desi are non-descript or 

cross of existing breeds in the area. Some farmers also considered Aseel among Desi and 

crosses of Fayoumi and Rhode Island Red also remained confused. Desi birds are low 

producing both in terms of meat and egg but their ability to go broody and taste of meat are 

preferred traits. Higher egg production of Fayoumi and Rhode Island Red make them better 

choice of farmers for replacement. Aseel bird is highly priced and available in almost every 
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village and town. The Aseel hens are not that good layer but well known for their brooding 

and mothering ability (Yaqoob et al., 1965; Ahmad et al., 1969; Bhatti et al., 1990) yet, they 

were not preferred chicken among women.   

 

Replacement stock was mostly purchased and uncontrolled breeding was practiced at study 

sites, though some pure breed breeders cross their birds within a breed still their fraction was 

small. According to Mandal et al. (2006) and Perveen et al. (2013) hatching and rearing of 

chicks at village level was naturally done with hens. Farooq et al. (2002) and Tufail et al. 

(2012) also observed replacement stocks originated from hatching own chicks and if not then 

they were purchased from the local market or from neighbors or taken as gift from some 

relative or friend. Findings of present study were similar to other reports. Farmers however, 

preferred to purchase adult birds rather than young ones. Traits such as body weight, eggs 

laid and mothering ability were given importance during selection of their hens for brooding.  

Moges et al. (2010) also indicated that selection of cocks as replacements was based on 

plumage color, physical stand, comb type and parent’s performance while criterion for 

selecting broody hens was little different. It considered hens’ past egg incubation 

performance, presence of big body size, presence of thick feather and size of eggs laid. 

Present work agree with Abdelqader et al. (2007) who observed that egg production is the 

most important criterion followed by mothering ability and body weight among village 

farmers in Jordan.  

 

Indigenous chicken are kept mostly for family use. The spare birds and eggs are sold in the 

village or nearby market and the earned money are utilized to fulfill the family needs of the 

household. This is a common practice in the rural areas of Pakistan and same was true for 

roject area under study. In the commercial poultry farming farmers sell the products in the 

main market while in case of indigenous poultry breeds the main consumers are the owners 

themselves and village households who informally buy from the producers. Parallel to 

present work Mandal et al. (2006) working in Assam (India) reported that poultry owners 

consumied eggs for themselves followed by selling at consumers' doorstep and village 

shopkeepers.  
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Studies on chicken production system in various countries have concluded that  disease such 

as Newcastle presence led to high mortality, the major constraint to chicken production found 

in present work. Other constraints included poor management practices on feeding, housing 

and disease control; lack of technical information and capital; and credit service to start and 

expand chicken production (Fentie et al., 2013; Zewdu et al., 2013).  Lack of capital, 

institutional credit facilities, medicine and veterinary services in Bangladesh (Dutta et a.l, 

2013) and high mortality, disease, lack of suitable breeds, attack of predators, hatching 

mortality and high cost of inputs in Assam, India (Mandal et al., 2006) have been reported 

some of the reasons. In the absence of veterinary services and high competition for the 

available scavenging feed resources chicks die during rearing period. Predation further 

exaggerates losses because the young stocks are more vulnerable. Lack of proper marketing 

and non-accessibility to markets resulted in the lesser benefit to the farmers. About 38% 

village chicken owners getting advisory service, trainings, credits and input facilities through 

agriculture extension workers in Bure district, Northwest Ethiopia (Moges et al., 2010) which 

seems quite reasonable as compared to the villages in Punjab where these facilities were 

close to zero.  

 

3.5. Conclusions 

Participatory rural appraisal proved to be a useful tool in understanding of the chicken 

production systems, differences in choices and intensions of men and women farmers for 

various breeds and traits. Chicken keeping was the integral part of traditional lifestyle of 

villagers and day to day activities particularly of rural women. Main purpose of chicken 

keeping was home consumption and income obtained from extra sale of chicken and eggs 

was mostly kept by women that they on family needs. Men on the otherhand were more 

interested in fighting chicken Aseel and spent income back on purchase of chicken and other 

livelihoods. Women preferred egg laying breeds and mothering ability and broodiness were 

other preferred for hens in villages. Keeping in view the prevailing production system and 

input resources in the study area it is suggested to improve indigenous breeds with farmers’ 

preferred traits. Improved breed be introduced instead of any breed among villagers. The 

income and women livelihood can be enhanced through credit facility and training especially 

to female farmers who earns day to day spending needs from chicken.  
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Chapter 4  

APPLICATION OF HOUSEHOLD SURVEYS FOR 

STUDYING THE PREVAILING CHICKEN PRODUCTION 

SYSTEMS IN PAKISTAN 

 

Abstract 

The present study was planned to get firsthand knowledge about the involvement of rural 

families in chicken production through household survey methodology. The study sites 

consisted of two districts of Punjab province of Pakistan namely, Bahawalpur and Faisalabad 

with three villages each with high indigenous chicken population. Households were selected 

through stratified random sampling technique for ownership of chickens and information was 

collected for general household characteristics, farm activities and facilities and livestock 

inventory. Most of the farm activities were headed by the household head yet women were 

involved in all farm activities generally and in chicken keeping particularly. People at Site-I 

were having larger land sizes and houses and more experience in business, greater in 

reading/writing ability as compared to Site-II. Number of small, medium and large farmers 

was also higher at Site-I. Canal and ponds served as major source of water supply at Site-I 

while hand pumps were used at Site-II. Slight difference was seen in cropping pattern and 

animal feed resources between two sties. Chicken was second highest found animal specie 

after goat with semi-intensive production system. In most of the cases scavenging chickens 

were supplemented from household grains and twice watering facility. Average price of birds 

was higher at Site-II and for Aseel breed. Disease was highlighted as major cause of exits 

and entries to the farms for all age groups.  Few farmers reported to get vaccination and 

treatment from professional vetenarian and majority of the farmer itself or neighbur/friends 

were taking care of birds.  Chicken and eggs were marketed at farm gate or village market. It 

was suggested to improve general management of rural chicken and increase the flock size to 

get more cost-effective benefits. 

Keywords: Indigenous chicken, household surveys, chicken production systems  
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4.1. Introduction 

Chickens are the most common type of domesticated bird found in rural areas of Pakistan. 

Every family in rural and every fifth family in urban area are connected with poultry 

production activities in one way or the other (GOP, 2004). Though poultry sector has shown 

growth rate of 8-10 percent per annum still per capita availability of 5.8 kg meat and 69.4 

eggs in the country is far less than the requirement (PPA, 2014). Most of the meat and eggs 

are produced through commercial farming located near urban areas and consumed in cities. 

Pakistan has a large population of indigenous chicken kept under smallholder system with 

the main input of feed from household refuse and scavenging around the village.  

 

Rural chicken produce cheap and readily harvestable meat and eggs for immediate home 

consumption. Family labour especially the women play active role in all range of activities 

related to chicken production and extra income generated from sale of eggs and birds is spent 

on health, education, travel or other emergency needs of the family (Qureshi, 1985; Hassen, 

2007). Chicken also has significant entertaining and esthetic value. Cocks of specific breeds 

such as Aseel are owned by male households and are given great value for their visual look 

and fighting power. These chickens are well adapted to local environment conditions yet low 

in production in terms of egg and meat as compared with commercial strains. Sufficient 

efforts have not been made in improving the breeds through selection or controlled breeding 

however, considerable diversity among and within chicken breeds exist for morphology and 

production traits.  

 

Characterization and understanding of comprehensive flock characteristics, performance and 

related constraints of the production system are the first steps before developing any strategy 

and genetic improvement program (Mbap, 1985; Tadelle et al., 2003). It is certain that 

village production will continue as long as there are villages and farmers do have preference 

for local stock due to their adoptability to local environment and socio economic needs. 

Improvement can be brought by careful study and modification of various aspects of the 

production system. Basic information about indigenous chicken breeds has also been 

recognized as capacity to prioritize, monitor and manage them at both scientific and farm 

operational levels (ILRI, 2011). To achieve these objectives a regional project “Development 
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and Application of Decision Support Tools to Conserve and sustainably use Genetic 

Diversity in Indigenous Livestock and Wild Relatives” was executed in four countries 

including Pakistan, Bangladesh, Sri Lanka and Vietnam (www.fangrasia.org). Under the 

findings of Participatory Rural Appraisals (PRAs) that have been described in previous 

chapter 3 of the thesis, baseline assessment of the household activities and various aspects of 

chicken production were collected from the project areas using household survey 

methodology. This is a flexible method of data recording providing a range of information 

and help to highlight aspects that are most important to farmers. This chapter presents the 

information colleced though household surveys in two agro-ecological zones of Punjab 

province. 

 

4.2. Materials and Methods 

 

4.2.1. Experimental sites 

The household surveys were conducted in two selected sites; Districts Bahawalpur (Site-I) 

and District Faisalabad (Site-II) in Punjab province based on high livestock/poultry units and 

population per square km along with distinct characteristics of agro-ecological zones i.e., 

sandy desert and irrigated plain, respectively after consulting key informants, agriculture 

officers and livestock keepers the area. District Bahawalpur has an area of 24,830 km² with 

approximately two-thirds covered by the Cholistan desert. The soils are sandy and loamy fine 

sand with the maximum rainfall of 300 mm. A huge part of the population relies on 

agriculture directly or indirectly. Livestock sector is the second important source of income 

after farming. Three villages namely; Fateh 78 (Village I), Fateh 76 (Village II) and Murad 

147 (Village III) were selected randomly for research study. These villages are situated far 

from city and very small number of villagers works as laborers in the city. Women are 

actively involved in farming and rearing of livestock. District Faisalabad has an area of 5856 

km² with climate varying semi-arid to arid. The soils are sandy, loam-clay and loam and the 

mean annual rainfall are 300-500 mm in the east and 200 to 300 mm in the Southwest. Three 

villages namely; Waseeran (Village I), Dalowal (Village II) and Balochwala (Village III) 

located on Samundari road near Faisalabad were randomly selected for the study. There is 
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almost negligible industry in this area and majority of the population is involved in 

agriculture. 

 

4.2.2. Methodology 

Stratified random sampling technique was used for the household (HH) surveys. 

Stratification was made by chicken ownership, and households selected were randomly 

sampled within each category. Owners of the stratified species were identified from a 

complete list of households in each village and the random selection of the required number 

(at least n=30) of owners (with 5 or more chicken) and non-owners within each village was 

made. Five “replacement” households were also selected in case a household refuses to 

participate in the survey. A community leader from village was tasked to inform the selected 

households in advance of the survey and make sure the availability for the interviews. 

 

The information was collected as per Appendix II (GEF Asia: Household Questionnaire) 

under different categories: general household characteristics; farm activities and facilities; 

livestock inventory; production of chicken; type of production systems and parameters; 

management of chicken (feeding, watering, health care); breeding strategies; marketing of 

chicken and eggs; training and skills; current sources of information about the breeding, 

feeding, production, marketing and any other schemes/techniques. Chi-square test was 

applied for comparing some of the important parameters using SPSS (2011). 

  

4.3. Results 

The results of household surveys showed that it was mainly the household head who was 

incharge of farm activities and respondent to the interviews at two sites while other members 

of the family i.e., spouse, head’s parents or son/son-in-law also performed the activities of 

incharge and appeared for the interviews. The respondent to the interviews were the incharge 

of farm activities; 70.9, 83.6, 80.0 and 89.1, 80.0, 83.6% in Village I, II and II at Site-I and 

II, respectively. The position of respondents in household surveys is given in Table 4.1. 

 
 
 



 

95 
 

Table 4.1: Number of households indicating respondents’ position in the household at 
two sites  

Respondents’ 
position 

Site-I Site-II 
Village 

I 
Village 

II 
Village 

III 
Total Village 

I 
Village 

II 
Village 

III 
Total 

Head 25 26 22 73 35 21 24 80 
Spouse  11 10 9 30 6 5 7 18 
Heads’parents 2 1 1 4 0 1 0 1 
Son/son in law 9 13 17 39 9 24 19 52 
Daughter/daughter 
in law 

1 1 3 5 2 1 1 4 

Others1  7 4 3 14 3 3 4 10 
1=brother/sister/nephew/cousin 

 

4.3.1. General household characteristics 

General household characteristics showed following observations. 

4.3.1.1. Sex  

Majority of the household head were men (98.8 and 88.5% at Site-I and II, respectively) yet 

women were also prominent with the percentage of 11.5 at Site-II. 

4.3.1.2. Age  

The percentage of younger farmers engaged in livestock was more at Site-II in 15-24 and 25-

34 year age groups while among 35-44, 45-54, 55-64 year age groups farmers were more at 

Site-I than Site-II (Table 4.2). 

 
Table 4.2: Percentage distribution of farmers in different age groups at two sites 

Age groups 
(years)  

Site-I Site-II 

Village 
 I 

Village 
 II 

Village 
III 

Total Village 
 I 

Village 
II 

Village 
III 

Total 

15-24    01.8 01.8 05.5 03.0 12.7 09.1 09.1 10.3 

25-34  12.7 14.5 16.4 14.5 20.9 16.4 20.0 18.8 

35-44   29.1 30.9 27.3 29.1 25.5 25.5 30.9 27.3 

45-54  25.5 21.8 20.0 22.4 14.5 18.2 18.2 17.0 

55-64   18.2 21.8 21.8 20.6 12.7 21.8 9.10 14.5 

>65 or <15 12.7 09.1 09.1 10.3 14.5 09.1 12.7 12.1 
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4.3.1.3. Farming experience 

Farmers with 1-10 year of farming experience were more at Site-II while at Site-I farmers 

with 31-40 and 41-50 year of experience were more. A major portion (45.5%) of farmers in 

Village II and III at Site-II stated no farming experience yet farmers were more among >51 

year experience at Site-II than Site-I (Table-4.3).  

 
 
Table 4.3: Farming experience by percenatage of farmers at two site 

Farming 
experience 
(year) 

Site-I Site-II 

Village 
I 

Village 
II 

Village 
III 

Total Village 
I 

Village 
II 

Village 
III 

Total 

0 16.4 09.1 16.4 13.9 10.9 45.5 45.5 33.9 
1-10 21.8 25.5 25.5 24.2 25.5 27.3 29.1 27.3 
11-20 16.4 21.8 14.5 17.6 16.4 05.5 03.6 08.5 
21-30 14.4 09.1 09.1 10.9 20.0 05.5 09.1 11.5 
31-40 18.2 18.2 18.2 18.2 09.1  07.3 07.3 07.9 

41-50 10.9 16.4 16.4 14.5 10.9 05.5 05.5 07.3 
>51 01.8 --- --- 00.6 07.3 03.6 --- 03.6 

 

 
4.3.1.4. Religion and ethnicity 

The majority of farming community was the Muslims at both sites. There existed a 

significant difference (P<0.001) between two sites with more number of farmers belonging to 

non-tribes at Site-II (88) as compared to Site-I (59).  

 

4.3.1.5. Level of education 

There were more illiterate people (90 vs 63) at Site-II as compared to Site-I. The figures for 

primary, middle and matric level were higher at Site-I than Site-II while at intermediate and 

graduate level figure was higher for Site-II (Table 4.4).  
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Table 4.4: Level of education by number of farmers at two sites  

Level of 
education   

Site-I Site-II 

Village 
I 

Village 
II 

Village 
III 

Total Village 
I 

Village 
II 

Village 
III 

Total 

Graduate 1 1 1 3 3 2 2 7 
Intermediate 0 1 4 5 3 3 3 9 
Matriculation* 12 13 18 43 3 13 6 22 
Middle* 10 19 8 37 8 10 7 25 
Primary* 9 3 2 14 4 3 5 12 
No schooling 23 18 22 63 34 24 32 90 

*=farmers that persued for degree but could not complete, are also included for the 
convenience of data presentation 
 
 

4.3.1.6. Read/write ability 

More number of farmers (91) showed indifference with reading and writing at Site-II and the 

number of farmers who can read/write was greater at Site-I than Site-II (97 vs 74) as 

represented in Table 4.5. 

 

Table 4.5: Number of farmers with read/write ability  
Read/wri

te 
 

Site-I Site-II 

Village I Village II Village III Total Village I Village II Village III Total

Noa 26 19 23 68 35 25 31 91 

Yesb 29 36 32 97 20 30 24 74 
 

4.3.2. Farmers' house 

4.3.2.1. House size  

Houses at Site-I were generally larger in size and with more number of rooms than Site-II. 

Percentage of farmers possessing 5-9 rooms were 10.97 and 4.40 and with 1-4 rooms were 

22.43 and 28.90 respectively at Site-I and Site-II.   

4.3.2.2. Construction type  

Houses were mainly made up of bricks, cement and earth with floor mostly made of earth 

(mud) and roofs made of tiles and thatched at both sites. A detail of construction material is 

given in Table 4.6-4.8.  
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Table 4.6: Type of materials used for house construction at two sites  

Construction 
type of house 
(%) 

Site-I Site-II 

Village 
I 

Village 
II 

Village 
III 

Total Village 
I 

Village 
II 

Village 
III 

Total

Earth 27.3 29.1 16.4 24.2 12.7 03.6 09.1 08.5 
Tin --- --- --- --- --- 01.8 01.8 01.2 
Bamboo --- --- 01.8 00.6 --- --- --- --- 
Cement 25.5 25.5 36.4 29.1 10.9 30.9 09.1 17.0 
Mixed 10.9 16.4 16.4 14.5 25.5 12.7 14.5 17.6 
Bricks 34.5 29.1 29.1 30.9 50.9 49.1 65.5 55.2 
Others 01.8 --- --- 00.6 --- 01.8 --- 00.6 

 
 

Table 4.7: Type of materials used for floor construction at two sites  

Construction 
type of floor 
(%) 

Site-I Site-II 
Village 

I 
Village 

II 
Village 

III 
Total Village 

I 
Village 

II 
Village 

III 
Total

Earth 63.6 60.0 43.6 55.8 72.7 29.1 69.1 57.0 
Bricks 21.8 21.8 21.8 21.8 03.6 40.0 16.4 20.0 

Cement 14.5 14.5 34.5 21.2 21.8 29.1 14.5 21.8 
Titles --- 01.8 --- 00.6 --- --- --- --- 

Others --- 01.8 --- 00.6 01.8 01.8 --- 01.2 
 
 

Table 4.8: Type of materials used for roof construction at two sites  

Construction 
type of roof 
(%) 

Site-I Site-II 
Village 

I 
Village 

II 
Village 

III 
Total Village 

I 
Village 

II 
Village 

III 
Total

Thatched 36.4 38.2 27.3 33.9 49.1 29.1 45.5 41.2 
Iron --- --- 01.8 00.6 07.3 07.3 07.3 07.3 

Asbestos --- 01.8 --- 00.6 34.5 49.1 49.1 38.2 
Tiles 47.3 49.1 69.1 55.2 07.3 12.7 12.7 11.5 

Others 06.4 10.9 01.8 09.7 01.8 01.8 01.8 01.8 
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4.3.2.3. Water supply, water sources  

Water was functional at most 98.2% at Site-I and 99.4% at Site-II. Different sources of water 

supply were wells (6.7 vs 9.1%), hand pumps (11.5 vs 66.1%), streams (0.6 vs 0%), canals 

(17.8 vs 0%), ponds (19.4 vs 0%) and others (42.4 vs 24.2%) at Site-I and Site-II, 

respectively.  

 

4.3.2.4. Electricity and sewerage  

Electricity and sewerage facility was available with 97.6% and 63.6% farmers at Site-I and 

93.3 and 84.8% farmers at Site-II, respectively (Table 4.9). 

 
Table 4.9: Electricity and sewerage facility at two sites  

 
Electricity/sew
erage 

Site-I  Site-II  
Village 

I 
Village 

II 
Village 

III 
Total Village 

I 
Village 

II 
Village 

III 
Total

Electricity supply (%)   

Yes  96.4 100 96.4 97.6 87.3 100 93.3 63.6 

No  3.6 --- 3.6 02.4 12.7 --- 6.7 36.4 
Sewerage facility (%)   
Yes  61.8 65.5 63.6 93.3 87.3 89.1 78.2 84.8 
No  38.2 34.5 36.4 06.7 12.7 10.9 21.8 15.2 

 

4.3.3. Farm activities and facilities 

Owner of the farm, land size, total land owned, rented in, rented out and other related 

information about farmers at experimental sites is presented here. 

 

4.3.3.1. Activity manager (day to day) 

Household head was farm owner (Table 4.10) and responsible for all day to day farm 

activities in most of the cases at two sites yet other members of the family also performed the 

duties of farm incharge in some cases (the detail of incharge of farm activities has already 

been given in Table 4.1.  
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Table 4.10: Number of farmer indicating farm owner at two sites  

Farm owner 

Site-I Site-II 

Village I Village II Village III  Village I Village II   Village III  
Head 41 45 40 44 30 32 
Spouse  0 0 1 2 1 0 
Head’s father 1 0 0 2 0 0 

Head’s mother 0 0 1 1 0 0 

Son/son in law 0 1 0 2 2 1 

Daughter/daught
er in law 

0 0 0 0 0 0 

Other joint1 1 0 0 0 0 0 
Others2 0 2 5 1 0 0 

Non owners3 12 7 8 3 22 22 

1= other with household member; 2= other than household member 
3=landless farmers/rent in land farmers   
 
4.3.3.2. Land area owned, rent in and rent out  

Average total land, land owned, rented in and rented out at two sites is given in Table 4.11. 

Average total land (6.7 vs 3.4 acres) was more at Site-I than Site-II. There were 49 landless 

farmers at Site-I while number of such farmers was 88 at Site-II. Number of 28 and 26 

farmers had rented in any land, paying 84025.0 ± 66686.14 and 99761.9± 148072.25 

rupees/year while 14 and 10 farmers rented out any land, earning 78642.9±59183.69 and 

30777.8±37214.84 rupees/year at Site-I and II, respectively.  Number of 21 and 15 farmers 

used any community land/public land for grazing their animals at Site-I and II, respectively. 

 
Table 4.11: Average total land, land owned, rented in and rented out at two sites  

Land 
(acres) 

Site I Site II 

Village 
I 

Village 
II 

Village 
III 

Total Village 
I 

Village 
II 

Village 
III 

Total 

Total land 
5.2± 
6.03 

8.2± 
6.70 

6.6± 
6.13 

6.7± 
6.39 

5.2± 
8.28 

2.7± 
5.44 

2.3± 
3.58 

3.4± 
6.17 

Land own 
3.5± 
4.49 

6.1± 
6.08 

4.1± 
4.93 

4.5± 
5.29 

3.0± 
4.21 

1.1± 
2.55 

1.7± 
2.57 

1.9± 
3.28* 

Rent in 
1.3± 
3.30 

1.2± 
3.24 

1.9± 
4.66 

1.5± 
3.90 

1.7± 
6.93 

1.5± 
3.95 

0.5± 
1.91 

1.2± 
4.74 

Rent out 
0.4± 
2.17 

0.93± 
2.89 

0.58± 
2.36 

0.7± 
2.49 

0.5± 
1.77 

0.04± 
0.27 

0.2± 
0.73 

0.2± 
1.13 

*=average is low as 88 farmers were landless and belonged to other professions 
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4.3.3.3. Cropping pattern 

Cropping pattern showed most of the farmers growing wheat 38.7% and 47.3% followed by 

fodder 34.1% and 28.8% at Site-I and Site-II, respectively in spring season. Sugarcane was 

the 3rd major crop grown by 16.3% of the farmers at Site-II while other crops ranked 3rd and 

4th at Site-I and Site-II, respectively.  

 

In autumn different crops sowed by the percentage of farmers were cotton (41.4), fodder 

(30.7), sorghum (10.7), sugarcane (0.7), millets (0.7), oil seeds (0.7), maize (0.3) wheat (0.3) 

and other crops (14.5) at Site-I while maize (24.9), sorghum (21.4), fodder (19.7), sugarcane 

(18.5), rice (9.2), barley (2.9), wheat (1.2), rapeseed (0.6), millets (0.6), seed oils (0.6) and 

other crops (0.6) at Site-II. 

 

Different purposes for crop growing were observed at both sites; in spring animal feed 

(37.9%) and sale (42.9%) in autumn was the major reason of crop growing at Site-I while at 

Site-II home consumption (44.4%) in spring and animal feed (40.5%) in autumn was the 

highest priority of crop sowing.  

 
4.3.4. Chicken inventory 

Average number of chicken kept, ownerships, reasons for rearing and distribution of various 

age groups are presented here. 

 

4.3.4.1. Households keeping chicken 

Out of the 165 farmers each at the two sites, 112 and 79 household kept chicken with an 

average number of 6.3±4.65 and 7.7±6.73 chicken at Site-I and II, respectively. Detail of 

chicken flock size in each village is given in the Table 4.12. Farmers in Village I at Site-II 

possessed the highest number of chicken (10.2±8.99). Mean flock size was smaller yet more 

number of farmers was keeping chicken at Site-I as compared with Site-II.  
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Table 4.12: Average number of chicken kept by farmers at two sites 

Village 
Site-I Site-II 

N Mean SD N  Mean SD 
I 43 5.6 3.42 32 10.2 8.99 

II 37 7.6 5.93 20  6.1 3.47 

III 32 5.6 4.19 27  5.9  4.17 
Overall 112  6.26 4.66 79  7.66 6.72 

 

4.3.4.2. Who owned chicken 

In most of the cases it was head of the household that owned the chicken with the percentage 

of 74.8 and 75.72 at Site-I and Site-II, respectively. The ownership by the other members of 

the family is given in Table 4.13. The percentage of chicken ownership of women (spouse, 

mother, and daughter) in the Village I, II and III was 16.6, 27.0, 18.7 and 12.5, 30, 7.4%, 

respectively at Site-I and II.  

 
Table 4.13: Ownership of chicken at two sites 

Who owned 
chicken (%) 

Site-I Site- II 

Village I Village II Village III Oveall Village I Village II Village III Overall

Head 79.1 70.3 75.0 74.8 84.4 65.0 77.8 75.7 

Spouse 14.0 24.3 9.4 15.9 9.4 10.0 3.7 7.7 

All family 2.3 --- 3.1 1.8 3.1 5.0 14.8 7.6 

Mother 2.3 --- 3.1 1.8 --- --- --- --- 

Daughter --- 2.7 6.2 3.0 3.1 20.0 3.7 8.9 

Father 2.3 --- --- 0.8 --- --- --- --- 

Brother --- 2.7 3.1 1.9 --- --- --- --- 

 

4.3.4.3. Reasons for rearing chicken 

Farmers stated different reason for rearing chicken. On an average 90.2% and 77.2% farmers 

kept chicken for home consumption at Site-I and Site-II, respectively. Other reasons included 

sale of eggs (7.55%), family job (4.95%), social activity (2.7%) and wealth status (0.9%), at 

Site-I. At Site-II sale of young birds (7.6%), sale of adult birds (3.8%), sale of eggs (3.8%), 

breeding (2.5%) and for meat (1.3%) were the other motives of chicken keeping.  
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4.3.4.4. Flock Size and composition of chicken kept 

More than 50% of the farmers at both sites were keeping chicken in small flocks ranged 

between 1-5 birds.  Farmers keeping more than 15 birds were 4.5 vs 7.6% at Site-I and II, 

respectively (Figure-4.1). Hens were more in number than other age class at both study sites 

(Table 4.14).  

 

 

Figure 4.1: Number of chicken kept by percentage of farmers at two sites 

 
Table.4.14: Flock composition kept at two experiment sites (Mean±SD) 
Flock 
composition 

Site-I Site-II 
Village I Village II Village III Village I Village II Village III 

Cock 0.9±0.66 1.1±0.89 1.1±0.80 0.9±0.85 1.4±0.99 1.4±1.01 
Hen 3.8±2.58 3.8±3.12 3.1±2.30 3.0±1.93 4.3±3.08 5.9±7.22 
Cockerel 0.1±0.21 0.2±0.50 0.1±0.25 0.1±0.32 0.2±0.67 0.1±0.49 
Pullet 0.3±0.99 0.9±2.57 0.8±3.24 0.2±0.80 0.3±0.79 0.2±0.79 
Chicks 0.5±2.18 1.7±4.29 0.6±2.00 1.6±2.74 --- 2.6±4.40 

 

4.3.5. Breed preferences and composition 

Different breeds were kept at two experimental sites including: Aseel (ASL), Naked Neck 

(NNK), Fayoumi (FYM), Rhode Island Red (RIR), and their crosses FRR (FYM X RIR), 

FRA (FYM X RIR X ASL) and FRU (FYM X RIR X unknown). Farmers were keeping 

mixed flock of various breeds with highest number of farmers keeping RIR (66 and 30 at 
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Site-I and II, respectively). FRR were 35 and 25 while ASL was 18 and 19 at Site-I and II, 

respectively (Table 4.15).   

 

Table 4.15: Chicken breeds kept by number of farmers at two sites 
Breeds Site-I Site-II Overall 
Aseel (ASL) 18 29 47 
Naked Neck  (NNK) 6 5 11 
Fayoumi  (FYM) 7 6 13 
Rhode Island Red  (RIR) 66 30 96 
Fayoumi X Rhode Island Red  (FRR)  35 25 60 
Fayoumi X Rhode Island Red X Aseel  (FRA) 3 8 11 
Fayoumi X Rhode Island Red X unknown (FRU) 15 14 29 
Others   21 12 3 
1= White Leghorn; 2= other breeds than mentioned;  Chi-square value (across breeds) was 
8.45 with d.f=7 
 
Table 4.16: Breed wise flock composition at two sites (Mean±SD) 
 

Breed 

Site-I Site-II 

Cock Hen 
Cock
erel 

Pullet Chicks Cock Hen 
Cock
erel 

Pullet Chicks 

ASL 
0.4± 
0.51 

1.4± 
0.98 

--- 
0.7± 
2.83 

1.7± 
4.20 

1.2± 
1.00 

2.5± 
2.91 

--- 
0.1± 
0.56 

1.6± 
3.08 

NNK --- 
1.8± 
1.17 

--- 
1.7± 
4.08 

--- 
0.2± 
0.45 

1.4± 
1.14 

--- 
0.2± 
0.45 

0.4± 
0.89 

FYM 
0.6± 
1.51 

4.1± 
3.81 

--- --- --- 
0.8± 
1.17 

4.2± 
4.07 

0.2± 
0.41 

--- --- 

RIR 
0.9± 
0.81 

2.8± 
2.58 

0.1± 
0.34 

0.6± 
2.33 

0.2± 
1.04 

0.9± 
0.61 

3.4± 
5.37 

0.0± 
0.18 

0.2± 
0.65 

0.5± 
2.37 

FRR 
0.8± 
0.66 

3.1± 
1.92 

0.1± 
0.40 

0.3± 
0.99 

0.9± 
3.51 

0.6± 
1.00 

2.8± 
2.29 

0.2± 
0.62 

0.2± 
0.55 

1.8± 
3.31 

FRA --- 
1.7± 
1.53 

--- --- 
4.3± 
7.51 

0.5± 
0.76 

3.0± 
2.07 

0.3± 
0.71 

0.1± 
0.35 

2.1± 
3.40 

FRU 
0.7± 
0.67 

2.7± 
2.32 

--- --- 
0.5± 
2.07 

0.6± 
0.75 

3.6± 
2.10 

0.1± 
0.54 

0.3± 
1.07 

0.2± 
0.80 

Breed: ASL= Aseel; NNK= Naked Neck; FYM= Fayoumi; RIR= Rhode Island Red; FRR= Fayoumi X Rhode 
Island Red; FRA= Fayoumi X Rhode Island Red X Aseel; FRU=   Fayoumi X Rhode Island Red X unknown 
 
  



 

105 
 

4.3.6. Production traits 

The farmers preferred various breeds of chicken for different productive traits of interest are 

presented in Table 4.24. Higher percentage of farmers were interested in RIR for age at first 

laying, clutch size, egg number and egg size at Site-I while ASL was the most preferred 

breed at Site-II for the same traits. Most of the farmers at Site-I preferred RIR for high 

growth rate while for meat the most preferred breed was FRR. On the other hand ASL was 

the most preferred breed for meat and growth rate at Site-II.  

 

Behavior traits i.e., broodiness and maternal behavior were the other traits of importance at 

both sites for which farmers preferred RIR at Site-I and ASL at Site-II. Disease resistance 

was another trait of economic importance and for that farmers preference was for RIR at 

Site-I and ASL at Site-II. The second option at Site-I was ASL breed followed by crossbred 

FRR while RIR and crossbred FRR remained second and third option at Site-II for said trait. 

Farmers showed preference of ASL breed for comb shape at both sites while for other 

morphological traits i.e., feather color, skin color and feathered (naked neckness), farmers 

preferred RIR breed at Site-I and ASL at Site-II (Table 4.17). 

 

Table 4.17: Percentage of farmers showing preference of breeds for various production 
traits 

  
Site Parameters 

Breeds 
ASL NNK FYM RIR FRR FRA FRU 

I 
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Egg 
production 
traits 

Age at 
first lay 

15.4 1.5 6.2 58.5 15.4 --- 3.1 

Clutch 
size 

13.3 1.2 6.0 57.8 16.9 --- 4.8 

Egg no. 16.0 1.0 5.0 55.0 17.0 --- 6.0 
Egg size 12.9 3.2 6.5 58.1 16.1 --- 3.2 

Meat traits  Meat 22.2 --- --- 33.3 44.4 --- --- 
Growth 
rate 

26.5 --- 4.1 40.8 18.4 --- 10.2 

Behavior 
traits 

Broodine
ss 

23.7 --- 2.6 50.0 21.1 --- 2.6 

Maternal 
behavior 

24.3 --- --- 45.9 27 --- 2.7 

Disease 
resistance 

 
16.5 3.5 4.7 52.9 18.8 --- 3.5 
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Morpholog
ical traits  

Comb 
shape 

52.2 --- --- 34.8 8.7 --- 4.3 

Feather 
color 

21.1 5.3 2.6 44.7 23.7 --- 2.6 

Feathered --- --- --- 66.7 33.3 --- --- 
Skin 
color 

26.3 --- --- 57.9 10.5 --- 5.3 

Egg shell 
color 

16.7 8.3 --- 58.3 16.7 --- --- 

Overall ranking 07.4 1.1 3.2 59.6 23.4 --- 5.3 

II  Egg 
production 
traits 

Age at 
first lay 

32.7 7.3 3.6 29.1 16.4 1.8 9.1 

Clutch  
size 

34.0 7.5 1.9 28.3 13.2 3.8 11.3 

Egg no. 36.2 5.8 2.9 26.1 11.6 2.9 14.5 
Egg size 34.7 8.2 4.1 28.6 6.1 6.1 

 Meat traits Meat 50.0 11.1 --- 16.7 --- 11.1 11.1 
Growth 
rate 

41.0 5.1 --- 25.6 10.3 2.6 15.4 

Behavior 
traits 

Broodine
ss 

41.7 5.0 1.7 23.3 13.3 5.0 10 

Maternal 
behavior 

46.9 --- --- 21.9 12.5 6.3 12.5 

Disease 
resistance 

 
36.8 5.9 2.9 26.5 11.8 5.9 10.3 

Morpholog
ical traits  

Comb 
shape 

58.1 --- 
 

16.1 3.2 6.5 16.1 

Feather 
color 

40.6 6.3 --- 21.9 18.8 --- 12.5 

Feathered 50.0 25.0 --- 25.0 --- --- --- 

Skin 
color 

56.5 8.7 --- 17.4 --- --- 17.4 

Egg shell 
color 

40.0 4.0 --- 24.0 4.0 16.0 12.0 

Overall ranking 34.6 1.9 3.8 25.0 13.5 7.7 13.5 
Breeds: ASL= Aseel; NNK= Naked Neck; FYM= Fayoumi; RIR= Rhode Island Red; FRR=   Fayoumi X 
Rhode Island Red; FRA= Fayoumi X Rhode Island Red X Aseel; FRU=   Fayoumi X Rhode Island Red X 
unknown 
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4.3.7. Overall ranking 
In overall ranking, most of the farmers at Site-I ranked RIR at top followed by FRR and ASL 

while at Site-II ASL breed was ranked at top followed by RIR and FRR (Table 4.24). Overall 

ranking was based on most important and least important basis ranked by the farmers on both 

sites. 

 

4.3.8. Chicken production systems 

Different production systems were adopted for keeping chicken in experimental areas. Semi 

intensive system was the most adopted system while intensive system was least practiced at 

both experimental sites.  

 

4.3.8.1. Type of production systems 

The chicken production systems and type of housing adopted by the farmers in different 

season are given in Table 4.18 and 4.19, respectively. Semi intensive system of chicken 

production with free range system during day and confined under sheds at night was 

practiced among majority of the farmers in all six villages of the two sites.  

 

Table 4.18: Chicken production systems adopted by farmers during different seasons of 
the year at two sites 

S
ea

so
n 

Production 
system (%) 

Site-I Site-II 

V
il

la
ge

 
I 

V
il

la
ge

 
II

 

V
il

la
ge

 
II

I 

O
ve

ra
ll

 

V
il

la
ge

 
I 

V
il

la
ge

 
II

 

V
il

la
ge

 
II

I 

O
ve

ra
ll

 

S
pr

in
g 

Intensive --- --- 00.9 0.30 --- 01.3 --- 0.43 

Semi-intensive 37.5 31.3 25.9 31.57 39.0 23.4 32.5 31.63 

Extensive 00.9 01.8 01.8 1.50 01.3 --- 02.6 1.3 

S
um

m
er

 Intensive 00.9 --- 00.9 0.6 00.0 01.3 --- 0.43 

Semi-intensive 36.6 31.3 25.9 31.27 39.0 23.4 32.5 31.63 

Extensive 00.9 01.8 01.8 1.50 01.3 --- 02.6 1.3 

R
ai

ny
 Intensive 00.9 --- 00.9 0.6 --- 01.3 --- 0.43 

Semi-intensive 36.6 31.3 25.9 31.27 39.0 23.4 32.5 31.63 
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Extensive 00.9 01.8 01.8 0.6 01.3 --- 02.6 1.3 

W
in

te
r 

Intensive 01.8 --- 00.9 0.9 --- 01.3 --- 0.43 

Semi-intensive 35.7 31.3 25.9 31.57 39.0 23.4 32.5 31.63 

Extensive 00.9 01.8 01.8 1.50 01.3 --- 02.6 1.3 

 
 

Table 4.19: Type of housing systems at two sites  

Housing system (%)  

Site-I Site-II 
V

il
la

ge
 

I 

V
il

la
ge

 
II

 

V
il

la
ge

 
II

I 

O
ve

ra
ll

 

V
il

la
ge

 
I 

V
il

la
ge

 
II

 

V
il

la
ge

 
II

I 

O
ve

ra
ll

 

D
ay

 ti
m

e 
ho

us
in

g Free range 36.6 31.3 28.6 
32.1

7 
36.4 22.1 33.8 

30.7
7 

Confined in fences 0.9 0.0 0.0 0.3 0.0 2.6 1.3 1.3 

Cage 0.0 0.9 0.0 0.3 1.3 0.0 0.0 0.43 

Basket covered with net 0.9 0.0 0.0 0.3 0.0 0.0 0.0 0.0 

Bamboo basket 0.0 0.9 0.0 0.3 0.0 0.0 0.0 0.0 

Others 0.0 0.0 0.0 0.0 2.6 0.0 0.0 0.87 

N
ig

ht
 ti

m
e 

ho
us

in
g 

Free range 0.0 0.9 0.0 0.3 0.0 0.0 0.0 0.0 

Confined in sheds 33.0 29.5 21.4 27.9 29.9 19.5 20.8 23.4 

Confined in paddocks 0.0 0.0 0.0 0.0 0.0 0.0 5.2 1.73 

Confined in fences 1.8 0.0 0.0 0.6 1.3 1.3 0.0 0.87 

Cage 0.0 0.9 3.6 1.5 5.2 3.9 3.9 4.33 

Basket covered with net 1.8 0.0 .9 0.9 2.6 0.0 3.9 2.17 

Bamboo basket 1.8 .9 1.8 1.5 0.0 0.0 0.0 0.0 

No special housing 0.0 .9 .9 0.6 0.0 0.0 0.0 0.0 

Special place for 
brooding 

0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.43 

Others 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.43 
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4.3.8.2. Production parameters 

Average values for different production traits of chicken in last 12 months at Site-I and Site-

II are given in Table 4.20 and 4.21. 

Table 4.20: Average±SD values of different production traits of chicken at two sites 

Breed 

Site-I Site-II 

Age at 
first lay 
(month) 

No. of 
days in 

lay 

No. of 
eggs/ 
clutch 

No. of 
clutch/ 
year 

Age at 
first lay 
(month)

No. of 
days in 

lay 

No. of 
eggs/ 
clutch 

No. of 
clutch/ 
Year 

ASL 
6.8± 
1.86 

19.5± 
07.31 

17.7± 
08.14 

2.8± 
0.84 

6.2± 
1.33 

16.0± 
12.64 

16.0± 
12.64 

6.9± 
6.70 

NNK 
6.7± 
1.15 

12.7± 
04.62 

12.7± 
04.62 

4.7± 
4.62 

6.0 20.0 20.0 6.0 

FYM 
6.5± 
1.38 

35.0± 
28.17 

33.7± 
23.96 

4.0 
1.73 

6.0 10.0 7.0 4.0 

RIR 
6.3± 
0.80 

28.7± 
29.17 

25.3± 
23.98 

4.1± 
1.77 

5.6± 
0.89 

24.8± 
22.93 

24.8± 
22.93 

5.7± 
4.03 

FRR 
6.1± 
1.38 

24.3± 
23.92 

20.8± 
14.82 

3.0± 
0.95 

6.5± 
1.29 

20.0± 
8.66 

20.0± 
8.66 

5.0± 
1.73 

FRA --- --- --- --- 
6.0±0.0

0 
24.0± 
5.29 

21.3± 
1.15 

2.7± 
0.58 

FRU 
5.9± 
0.74 

25.6± 
24.56 

17.5± 
4.69 

4.4± 
1.62 

10± 
2.83 

38.8± 
24.62 

38.8± 
24.62 

5.3± 
4.50 

Overa
ll 

6.4 24.3 21.3 3.8 6.6 21.6 21.1 5.1 

Breeds: ASL= Aseel; NNK= Naked Neck; FYM= Fayoumi; RIR= Rhode Island Red; FRR=   
Fayoumi X Rhode Island Red; FRA= Fayoumi X Rhode Island Red X Aseel; FRU=   
Fayoumi X Rhode Island Red X unknown 
 
Table 4.21: Some production parameter (Mean±SD) of chicken breeds at two sites  

Breed 

Site-I Site-II 

Weight 
of male 

(kg) 

Weight 
of 

female 
(kg) 

Male 
chick 
age 
(wk) 

Female 
chick 
age 
(wk) 

Weight 
of male 

(kg) 

Weight 
of 

female 
(kg) 

Male 
chick 
age 
(wk) 

Female 
chick 
age 

(wk) 

ASL 
2.3± 
0.72 

1.8± 
0.52 

2.2± 
0.29 

2.2± 
0.29 

2.3± 
0.72 

1.8± 
0.52 

2.2± 
0.29 

2.2± 
0.29 

NNK 2.0 1.5 --- --- --- 1.0 --- --- 

FYM 
2.2± 
0.48 

1.6± 
0.66 

2.0 2.0 --- 1.0 --- --- 

RIR 
1.9± 
0.43 

1.5± 
0.35 

2.2± 
0.40 

2.2± 
0.40 

1.5± 
2.12 

2.0± 
0.71 

2.7± 
1.15 

3.0 
. 
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FRR 
2.0± 
0.33 

1.4± 
0.32 

2.4± 
0.89 

3.2± 
2.04 

2.8± 
0.35 

2.0 2.5 --- 

FRA --- --- --- --- 2.0 1.5 --- --- 

FRU 
1.5± 
1.08 

1.2± 
0.29 

1.5± 
0.71 

1.0 
2.3± 
1.04 

1.6± 
0.48 

2.0 --- 

Overall 2.0 1.5 2.1 2.1 2.2 1.6 2.4 2.6 

Breeds: ASL= Aseel; NNK= Naked Neck; FYM= Fayoumi; RIR= Rhode Island Red; FRR=   
Fayoumi X Rhode Island Red; FRA= Fayoumi X Rhode Island Red X Aseel; FRU=   
Fayoumi X Rhode Island Red X unknown 
 
4.3.9. Entries to the farm 

Number of chicken entered, sources of entry and type of entries and average price of chicken 

purchased during last 3 months are given in Table 4.22 and 4.23. There were two types of 

entries, hatched at home and purchased from market. Chicken prices in Pakistan rupees 

(PKRs) were higher at Site-II as compared with Site-I. 

 

Table 4.22: Type of chicken entry reported by number of farmers at two sites 

Type of entry Site-I Site-II 

Hatched (at home) 15 9 

Purchased 10 7 

No entry 87 63 

 
Table 4.23: Average purchase price (PKRs) of adult chicken at two sites  

Breed Site-I Site-II 

Aseel (ASL) 576.7±476.06 900.0±818.54 

Naked Neck (NNK) --- 350.0 

Rhode Island Red (RIR) 347.9±287.98 500.0 

Fayoumi X Rhode Island 
Red (FRR) 

--- 120.0±155.88 

Fayoumi X Rhode Island 
Red X Aseel (FRA) 

--- 400.0 
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4.3.10. Exits from farm 

Birds were exited from the farm during last 3 months are presented in Table 4.24. Among the 

various reasons of chicken exit, death due to disease found to be the major reason of chicken 

exit at both sites. More exits from the farm were present at Site-I as compared to Site-II.  

 

Table 4.24: Various causes of chicken exits from the farm at two sites 

Chi-square value (across cause of exit) was 7.84 with d.f=7 
 

4.3.11. Management of chicken 

The detail of management practices for feeding and watering at two experimental sites is 

given under following captions. 

 

4.3.11.1. Feeding practices 

Majority of the farmers (58.4%) at Site-I reported mix feeding of kitchen wastes + food 

grains+ green fodder while food grains (31.9%) were the major feed resource at Site-II. Food 

grains (36.4%) and feeding on crop/waste lands (28.0) were the 2nd important chicken food 

resource at Site-I and II, respectively (Table 4.25). 

 

Amount of feed purchased during last three months reported by 7 and 23 farmer only and 

averaged 33.3±27.90 and 57.7±36.19 kg/farmer with price 28.6±9.45 and 84.2±174.01 

rupees/kg at Site-I and II, respectively. Aseel feeds’ cost was more with 37.5±17.68 and 

Causes of exit (No.) Site-I Site-II 

Death due to disease 26 11 

Slaughter due to disease 4 2 

Lost/killed by predator 4 2 

Death due to management 1 0 

Sale for urgent money 2 2 

Sold due to old age 1 2 

Slaughter for home consumption 1 4 

Theft 1 2 

Total 40 25 



 

112 
 

128.8±235.47 rupees/kg while for other breeds it was 25.0 and 28.9 rupees/kg at Site-I and II, 

respectively.  

 
Table 4.25: Type of feeding material reported by %age of farmers at two sites 

Site-I Site-II 

Type of feed  
Village 

I 
Village 

II 
Village 

III 
Total 

Village 
I 

Village 
II 

Village 
III 

Total 

Grazing on 
crop/waste 
lands 

03.3 05.8 02.4 03.9 26.0 29.6 25.6 28.0 

Kitchen 
wastes 

--- 01.9 --- 00.6 26.1 18.5 30.2 24.9 

Food grains 41.7 36.5 28.6 36.4 30.4 40.7 27.9 31.9 
Commercial 
feed 

01.7 --- --- 00.6 --- --- 04.7 01.7 

Others* 53.3 55.8 69.0 58.4 17.4 11.1 11.6 13.7 
*= kitchen wastes + food grains+ Green fodder 
 
 

4.3.11.2. Watering practices 

Various sources of water supply chicken at two sites are given in Table 4.26. Ponds (57) and 

water-pipes (59) were the main sources of providing water at Site-I and II, respectively.  

 
Table 4.26: Sources of water reported by number of farmers at two sites 

Water sources Site-I Site-II 
River 6 0 

Well 2 3 

Pond 57 5 
Tap water 15 59 
Others * 32 12 

*= Electric/hand pump 

 

4.3.11.2.1. Frequency of watering 

Majority of farmers (32.8%) let their chicken take water their own at Site-I (Table 4.27). This 

was true for 46% of the farmers. Water was available to chicken throughout the day by less 

than 0.8% cases at Site-I. At Site-II once or twice a day offering of water was more common 

(64.4%).  
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Table 4.27: Frequency of watering reported by percentage of farmers at two sites 
How often 
watering 

Site-I Site-II 
Overall 

On their own 46.0 12.3 32.8 

Once a day 14.2 31.5 21.0 

Twice a day 26.5 32.9 29.0 

Thrice a day 05.3 06.8 05.9 

Throughout the 
day 

08.0 16.4 11.3 

 

4.3.11.3. Animal health practices 

In the last three months, 87.5% of the farmers did not provide any service. This percentage 

was as large as 100% in some villages (e.g., Village-III at Site-II). Vaccination and treatment 

of birds was true for 5.6% each at Site-II (Table 4.28). 

 

Table 4.28: Type of health services reported by %age of farmers at two sites  

 
Type of 
service 

Site-I Site-II 
Village 

I 
Village 

II 
Village 

III 
Over
all 

Village 
I 

Village 
II 

Village 
III 

Over
all 

No service 92.5 88.7 92.0 90.4 79.2 90.2 100.0 87.5 

Vaccination --- 05.7 06.0 04.3 10.4 03.9 --- 05.6 

Treatment 
of sick 

07.5 05.7 02.0 05.3 08.3 04.9 --- 05.6 

Other 
preventive 
methods1 

--- --- --- --- 02.1 01.0 --- 01.2 

1= herbal/quack treatment  

 

The average cost of health services was also available and ranged between 68-178 rupees for 

Site-I and 122 rupees for Site-II farmers. 

 

  



 

114 
 

4.3.11.4. Division of labour 

Different members of the household participated in various activities of the chicken keeping 

have been described in Table 4.29. It was revealed that adult female of the household was the 

main care taker for most of the activities of chicken keeping at both sites. Adult male was 

next to females’ participation while some relative or friend was also important in various 

activities at Site-I. All members of the family took part in feed preparation, feeding, watering 

and cleaning of chicken sheds while absence of any role of female in marketing of eggs and 

the active role of other person (16.7%) in marketing of live bird is noticeable at Site-I. At 

Site-II all the members of the household took part in cleaning of chicken shed only while in 

other activities adult female, adult male, any adult or others (relative/friend) were prominent.  

 

In marketing of chicken and chicken eggs merely adult female and male played their role 

equally (50%) in egg marketing, with higher participation of adult female (75%) in live 

chicken marketing and almost complete role (97%) in collection of chicken manure at Site-II. 

Most of the farmers among the various chicken keeping activities that included; preparation 

of feeding, feeding, watering, caring of disesed bird, collecting of manure, cleaning of shed, 

collecting of eggs, marketing of chicken and eggs; considered feeding, watering and cleaning 

of chicken shed more as compared with marketing of birds and eggs at both sides. The 

average number of hours consumed for all chicken keeping activities collectively averaged 

3.4±0.19 and 3.9±0.30 hours at Site-I and II, respectively (Table 4.30). Farmers spent more 

time on each activity at Site-I than Site-II except for caring of sick bird, collection of manure 

and marketing of bird. 
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Table 4.29: Percentage role of each household member in various chicken keeping 
activities at two sites 

H
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 f
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sh

ed
 

C
ol

le
ct

io
n 

of
 e

gg
s 

M
ar

ke
ti

ng
 

of
 e

gg
s 

M
ar

ke
ti

ng
 

of
 b

ir
d 

Site-I 

Adult male 25.6 22.0 23.0 47.0 24.0 24.0 09.5 75.0 66.7 
Adult female 46.2 54.0 51.0 37.0 71.0 62.0 68.3 --- 16.7 
Children 07.7 07.4 07.5 --- --- 04.0 --- --- --- 
Hired worker 02.6 01.5 03.8 --- 5.0 02.0 --- --- --- 
Any adult 02.6 04.4 05.7 05.3 --- 02.0 14.3 25.0 ---
Others* 15.4 10.0 09.4 11.0 --- 06.0 07.9 --- 16.7 

Site II 

Adult male 06.5 10.0 14.0 04.3 --- 09.0 14.3 50.0 25.0 
Adult female 51.6 63.0 48.0 70.0 97.0 67.2 59.8 50.0 75.0 
Children --- --- --- --- --- --- 03.6 --- --- 
Hired worker --- --- --- --- --- --- 00.9 --- --- 
Any adult 25.8 18.0 28.0 15.0 --- 14.9 11.6 --- --- 
Others* 16.1 8.0 10.0 11.0 03.0 09.0 09.8 --- --- 

*=relative/friend 

Table 4.30: Time spent (hours) on various chicken keeping activities at two sites  

S
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 b
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T
ot
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m
e 

I 0.40 0.30 0.20 0.60 0.20 0.30 0.20 0.70 0.50 3.40 
II 0.40 0.20 0.20 0.70 0.30 0.30 0.20 0.50 1.10 3.90 

 

 

4.3.12. Breeding methods 

The breeding methods' information was available with 96 vs 60 farmers at Site-1 and Site-II, 

respectively while other farmers were negligence to the issue. All farmers practiced natural 

uncontrolled breeding for their flocks and reason behind the use of this method was; the only 

available (89 vs 52) and ethically fair (7 vs 8) method of breeding at Site-I and II, 

respectively. Breeding cocks were obtained from different sources; from own farm (81 vs 

57), specific cock in the village (1 vs 0), any cock in the village (21 vs 13) and neighbors (1 
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vs 1) at Site-I and II, respectively while 8 farmers from each site did not provide this 

information. Breeding females were obtained from own farm (106 vs 70) while rest of the 

farmers (6 vs 9) did not respond the question at Site-I and II, respectively. 

 

Most of the farmers at two sites were not making any breeding decision and if making, 

household head (22 vs 16) and spouse (4 vs 2) were the main decision makerse at Site-I and 

II, respectively. Among the various objectives of breeding, few farmers responded to the 

issue as improvement/maintenance of breed character (13 vs 5) and enhanced egg production 

(4 vs 1) by mating best male to best female (16 vs 5) at Site-I and II, respectively. Age of 

cock replacement was 2.47±1.16 and 2.69±1.80 year at Site-I and II, respectively. Reasons 

for replacement included unsatisfactory performance (2 vs 0), health problems (4 vs 4), 

change of objective (11 vs 2), old age (6 vs 3) and others (7 vs 2) at Site-I and II, respectively 

while rest of the farmers did not provide the concerned information.  

 

4.3.13. Marketing of chicken and chicken eggs 

 

4.3.13.1. Marketing of chicken 

Marketing of live chicken bird was available with 11 farmers at Site-I and 29 farmers at Site-

II and much of the information regarding various marketing aspects was still missing among 

these respondents. Marketing persons were adult males (4 and 13) and adult females (2 and 

4) at Site- I and II, respectively. Average number of chicken sold among these farmers was 0, 

12, 2 and 47, 13, 13 in Village I, II and III at Site-I and II, respectively. Type of bird sold 

included adult male (4 vs 11), adult female (2 vs 4) and chicks (0 vs 1) at Site-I and II, 

respectively. Live weight averaged 2kg in villages at Site-I and 1.6±0.51, 1.5±0.71 and 2kg 

in Villages I, II and III at Site-II, respectively with price averaged 310.0±2.00 and 

200.0±2.00 rupees in Village II and III at Site-I while 272.7±1.64, 250.0±1.50 and 250.2 in 

Village I, II and III at Site-II.  

 

Farmers reported selling of chicken to other households for consumption (4 vs 11), other 

farmer for breeding (0 vs 1) and trader (2 vs 4); at farm gate (5 vs 16), village/local market (1 

vs 1) at Sites I and II, respectively. Farmers sold chicken to get cash (2 vs 5) and cash need 
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for general household need (4 vs 7) at Site-I and II, respectively. Emergency cash need for 

health/education (2), selling less productive bird (2) and fear of theft  (1) were the other 

reasons ofselling of birds at Site-I. Household head (4 vs 13) and spouse (2 vs 4) sold and got 

the money at Sites-I and II, respectively. No service was provided by the buyer except 

provision of advance cash in 2 vs 2 cases at Site-I and II, respectively. 

 

4.3.13.2. Marketing of chicken eggs 

Information regarding marketing of chicken eggs was available with 19 and 36 farmers at 

Site-I and II, respectively yet various aspects of egg marketing were still missing among 

these respondents. Marketing persons were adult males (2 vs 9), adult females (4 vs 5), 

children (4 vs 3) any adult (1 vs 6) at two sites, respectively. Type of breed’s egg sold 

included ASL (0 vs 4) NNK (1 vs 1) FYM (1 vs 3) RIR (6 vs 7), FRR (3 vs 5) FRA (0 vs 1) 

FRU (0 vs 2) at Site-I and II, respectively. Average number of egg sold during last three 

months was 5.7±2.39, 10.6±3.58, 6.7±4.73 and 21.4±22.90, 18.5±11.21, 5.7±2.39 averaged 

price 9.3±1.16, 10, 9.3±1.16 and 9.5±1.13, 7.8±2.63 and 9.0±1.10 rupees in Village I,II and 

III at Site-I and II, respectively. Weeks in egg production for last three months averaged 

5.33±5.77, 7.60±6.07, 9.67±0.57 and 7.54±3.78, 8±1.83, 6.50±2.81 in Village I, II and III at 

Site-I and II, respectively. 

 

Farmers sold eggs to other household for consumption (9 vs 16), trader (2 vs 7) at Sites I and 

II, respectively. Eggs were sold at farm gate (9 vs 18) and village/local market (2 vs 5) at 

Sites I and II, respectively. Farmers sold eggs to get cash (2 vs 8), cash need for general 

household need (8 vs 13) and emergency cash need for health/education (1 vs 1) at Site-I and 

II, respectively. Eggs were sold by household head (2 vs 9), spouse (4 vs 5), both head and 

spouse (4 vs 3) and son (1 vs 6) with household head getting the money (4 vs 10), spouse (4 

vs 6), both head and spouse (2 vs 2) and son (1 vs 5) at Sites-I and II, respectively. No 

service was provided by the buyer except in 4 vs 5 cases of cash advance at Site-I and II, 

respectively.  
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4.3.14. Training and skills 

Number of farmers who got any source of chicken information was 61 and 75 at Site-I and II, 

respectively. Among these responded farmers, information was from government institute 

(31 vs 58), family (17 vs 4), friends (12 vs 9), NGO (1 vs 0), radio (0 vs 3) and television (0 

vs 1), at Site-I and II, respectively. At Site-I and II, 38 vs 45 farmers, respectively did not 

stated their preferred source of information regarding chicken while the other farmers stated 

getting information from government institutes (26), exhibition (25), family and friends (9), 

radio (1) open days/field days (1), NGO (1) and from friends, family, other fellow farmer 

(11) at Site-I. Farmers’ source of information at Site-II was government institutes (9), open 

days/field days (9), family and friends (5), exhibition (4), television (4), radio (2) and 

published material (1).  

 

Number of farmers got some sort of training during last five years in feed preparation/feeding 

(1 vs 6), health (36 vs 14), general management (32 vs 13), marketing (1 vs 0) and in all 

activities as a whole  (34 vs 23) among the (112 vs 79) farmers at Site-I and II, respectively. 

 

4.4. Discussion 

Among the various methodologies that have been developed during last few decades to get 

better understanding of village farmers and chicken production systems; household surveys 

has come up to key source of data collection. This is a flexible method of data recording 

providing a range of information and help to highlight aspects that are most important to 

farmers. Household surveys in present study provided reliable baseline assessment of the 

household activities, flock dynamics, management practices, production characteristics, 

breeding, health care and involvement of family members in various chicken raising 

activities. 

 

Importance of indigenous/rural chicken has been widely acknowledged in the economy of 

developing countries of Africa, Latin America and Asia in improving the nutritional status 

and incomes of many small farmers and landless communities (Bemhridge, 1988; Mokotjo, 

1990; Creevey, 1991; Mallia, 1999; Kyvsgaard, 2007). Number of household surveys 

revealed the main function of village chicken from the farmer's perspective is the provision 
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of meat and eggs for home consumption. Chicken also has range of motives e.g., birds are 

given away as gifts; they are used to cook special food to honour the guests and are also kept 

as hobby (Chale and Carloni, 1982; Iqbal and Pampori, 2006; Dutta et al., 2013; Zewdu et 

al., 2013). In present study livestock was ranked second most important and fast growing 

profession in the project areas after food grain/crop/vegetable growing. Chicken was highest 

in number and most widespread livestock specie after goat in the study sites. According to 

Adomako et al. (2009) and van Veluw (1987) village chickens are more widely distributed in 

rural areas than any other livestock and almost all poor households in the villages keep 

chicken. Chicken production due to its quick returns and no or low initial investment is 

considered an excellent tool in poverty alleviation.  

 

Majority of the farmers in present study reported household head, the main incharge of farm 

ownership, activities and decision makings. The ownership of women towards chicken was 

less than male head yet their participation in chicken rearing activities was higher. The 

money obtained from the sale was either kept by male or female household and was used for 

cash needs of general household and emergency cash for health and education of the 

children. 

 

Average number of chicken owned by the farmers found in the present study matched with 

finding of Chabanga (1994). An average of 10 to 12 birds has previously been reported by 

Qureshi (1985) and also by Tufail et al. (2012) with 74% of farmers having a flock size 

ranged between 5-20 birds, 10% less than 5 and 1% with more than 40 birds.  As far as the 

chicken breed is concerned Farooq et al. (2002) reported Desi (non-descript) followed by 

crossbred and exotic chicken, the most prevalent breeds. The average flock size of 22.0±1.58 

birds comprised of 10.2±1.2, 6.8±1.3, 4.2±0.5 and 0.83±0.1 of Desi, FYM, RIR and WLH, 

respectively in Charsadda district of Khyber Pakhtunkhwa (KPK), Pakistan. In another study 

conducted by Tufail et al. (2012) 75.1% of the farmers kept Desi followed by FYM 12.5%, 

RIR 8.8% and 3.6% fancy birds. Furthermore, number of hens was higher in proportion than 

other age classes in the flock. The higher proportion of mature hens in the flock depicts the 

egg and chick production the main purpose of chicken keeping while less number of 

cock/cock to hen ratio in flock depicts the less important of birds as sale/meat/breeding 
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purposes. Javed et al. (2003) reported higher proportion of farmers rearing FYM chicken 

than those rearing RIR. The preference of farmers for RIR chicken in the present study area 

can be attributed to acclimatizing factors and genral appearance of the bird. Mengesha et al. 

(2008) also reported different pattern of flock as compared with present study in district 

Jamma, Ethiopia where the overall proportion of local village chicken population to exotic 

and crossbred was 77% with an average flock size of 5.6±0.80 having 4.2±0.70, 1.1±0.30 and 

0.2±0.04 of local, exotic and crossbred birds, respectively while the higher ratio of hens than 

grower and chick per household was approximately in line with present study. In majority of 

indigenous chicken production systems the adult to grower to chick ratio is higher and this 

might be the reason of low off take rate and low replacement stock caused by the high 

mortality of chicks and growers in the villages.  

 

Replacement stocks in majority of the cases of present study originated from hatching own 

chicks and if not then they were purchased from the local. In consistent with present work 

Tufail et al. (2012) reported 55% of the respondents raising their own flock, 42.5% 

purchased small pullets from market and 2.5 % recieved birds from their friends and 

relatives. A similar study made by Mogesse (2007) found 61.6% purchased 5.3% gifts and 

33.2% home hatched birds. Mandal et al. (2006) reported 40% birds purchased from street 

vendors and 10% from government hatcheries while Farooq et al. (2000 and 2002) reported 

all home hatched stocks. Present work was also in accordance with the study made in 

Kampot and Siem Reap where more than 96 percent of the farmers use their own hens for 

brooding and also tried to obtain better birds for their flocks. Traits such as body weight, 

eggs laid and mothering ability were given importance during selection (Dinesh, 2009).  

 

In present study farmers breeding objective was maintenance or improvement in egg 

production. Number of studies made else where vary in definition and ratings of the preferred 

traits for improvement. Egg production, reproduction, disease resistance and growth rate (in 

males) are considered economically important while phenotypic traits are considered 

traditionaly more important. In comparison with present findings Muchadeyi et al. (2009) 

and Dana et al. (2010) stated traditional importance of plumage color and comb type and 

other traits ranked later though given more importance where specific characteristics required 
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to be maintained in a breed. In Jordan, village farmers considered egg production as the most 

important criterion, followed by mothering ability and body weight (Abdelqader et al., 2007) 

while  working in Ghana, importance of past performance of broody hen by the farmer has 

also been declared (Hagan et al., 2013).  Moges et al. (2010) revealed the ranking and 

consideration of flock improvement parallel to present study. In relation to selection of cocks 

for replacement, 92.2% of chicken owners had the tradition of selecting cocks based on 

plumage color (45.4%), physical stand (37.1%), comb type (8.6%) and parent’s performance 

(1.1%). As regard the selection of broody hens, 86.4% of village chicken owners had a 

culture of selecting broody hens for breeding or brooding purposes. Hen’s past egg 

incubation performance (73.9%), presence of big body size (7.9%), presence of thick feather 

(2.1%), size of eggs laid (2.5%) were some of the major criteria’s used in selection of broody 

hens.  

 

In present study chicken were kept under semi-intensive production system in all four 

seasons of the year with few farmers shifting towards intensive system during winter and 

rainy seasons. Chickens were raised free range during day time and confined under shed 

during night by majority of the farmers at both sites. Farooq et al. (2002), Leta and Bekana 

(2010) and Tufail et al. (2012) also reported semi-intensive system with free range among  

rural areas.  In most of the cases of smallholder production system in various countries of the 

world, chickens are provided with no or part time housing facility varying in type of 

construction and period of housing. The families at villages normally make a cage or separate 

house with locally available material and keep their chickens in the village or at the fields 

where a few field-houses are clustered together. Houses may be situated at the side or 

backyard or attached to the verandah of the house. The entrance to these houses is only large 

enough to permit the entry of chickens and prevents the entry of many predators, especially 

dogs and cats (Harun and Massango, 2001; Mandal et al., 2006; Jamali et al., 2011; Raza, 

2011).  

 

Indigenous chicken kept under any kind of part time or temporary housing arrangements are 

let out during daytime to scavenge around village alleys, gardens, fields etc. During 

scavenging, the birds generally fed on leftover human foods, kitchen wastes, earthworms, 
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grasshoppers, ants, green grasses, leafy vegetables, seeds, grain from sowing, harvesting by-

products, grass, fodder, tree leaves and non-traditional feed materials and usually do not or 

limited benefit from compound and seasonally available grains or by products of maize, 

millet, rice etc. (Buza and Mwamuhehe; 2001; Chitate and Guta, 2001; Mandal et al., 2006). 

According to Atteh and Ologbenla (1993) majority of the farmer under traditional village 

system supplement about 35gm grains per hen per day. In some cases laying and chick 

rearing hens are especially supplemented with grains.  In the study farmers fed their chicken 

with kitchen wastes, food grains along with grazing on crop or waste lands.  Few farmers 

also reported feeding chicken with purchased concentrate feed from market and feeding feed 

their cocks of specific breed with special formulated diet. Similar to present study Dana et al. 

(2010) reported 62-75% of the household supplementing chicken feed with grain along with 

scavenging. Mogesse (2007) reported 99.3 % household supplementing maize, barley, wheat 

and finger millet once a day along with kitchen wastes while Zewdu et al. (2013) reported 

occasional supplementation with household refuse and grains during dry (92.5% of the 

households) and rainy (7.5% of the households) seasons.  

 

The sources of drinking water of chicken are dependent on the geography and general water 

resources of the area. In present study pond was the main source of water at Site-I as this area 

was a sandy desert and rain water stored in ponds was chief source of water for human, 

livestock and birds as well. Fentie et al. (2013) repoted farmers providing water to their 

chickens mostly ad-libitum or two to three times per day from pipe, river or other sources. 

Similar to present study women and children were reported to be main care taker in feeding, 

watering and sheltering the chicken. Saha (2003) reported open drain and stagnant water the 

key water source for chicken. Water is usually provided in a pot especially during summer 

and dry season or at night in plastic, wooden or clay bowl or else birds drink from open 

places. However, all poultry owners provide water to birds but its frequency varies from 

season to season. During summer, they supply water to birds 3-4 times/day while in winter it 

is provided only 1-2 times/day in a container kept in courtyard (King’ori, 2004; Mogesse, 

2007; Jamali et al., 2011; Raza, 2011).  
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Body weight in various indigenous breeds in present study is bit higher than reported 

previously by Yaqoob et al. (1965) i.e., 1.74 and 1.31kg in male and female, respectively at 6 

months of age yet his work is in accordance with the present study in relation to age at first 

lay (212days) though egg production (46 eggs) is quite low than present work. This might 

due to the propagation of FYM, RIR breed and their crossbreds in rural areas. However, 

capacity of Desi hens has also been reported 70-80% per year in ideal conditions (Ahmad et 

al., 1969).  Cessation of egg production during brooding period along with other factor i.e., 

poor health control and feeding can result in low egg production (Yaqoob et al.,1965; Ahmed 

et al.,1969; Bhatti et al.,1990). Production of eggs is also dependent on the type of 

production system; under scavenging or free range system hen producing 20-30 eggs may 

produce upto 100 eggs under semi-intensive system of production (Bessei, 1987). Present 

work is in accordance with the work of Huque (1999) who reported Desi hens laying at the 

age of 190 to 200 days while dissimilar in egg production of 10-15 eggs per season in 3-4 

clutches per year with a hatchability of 84 to 87%. Indigenous village birds in Ethiopia attain 

sexual maturity at an average age 214 days. The hen lays about 36 eggs per year in three 

clutches of 12-13 eggs in about 16 days (FAO, 2004). Egg production of RIR, FYM and their 

crossbreds and other exotics is reported higher than Desi. The higher egg production of exotic 

chicken than Desi chicken is attributed to their better genetic potential for higher egg 

production. Desi chickens even with low production are being kept because of their greater 

resistance to infectious diseases and ability to hatch the chicks through natural brooding 

required for regular replacements (Javed et al., 2003). 

 

Disease is an important problem in many of the chicken flocks causing high mortality. In 

Pakistan, a sporadic form of the ND (Newcastle Disease) exists throughout the year and only 

a limited number of outbreaks are officially or unofficially reported annually. Almost in all 

studies carried in developing countries farmers have reported disease (major one is ND) 

accountable for most of the chicken deaths followed by predation along with theft, 

unfavorable weather conditions, under nutrition and malnutrition (Munir et al., 2010 and 

Khan et al., 2011).  The main causes of chicken losses in all rural production system are 

almost same as in present study with little change in order of occurrence. Most of the 

veterinary services given to the farmers are not supported with laboratory investigations and 
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so the real causes of mortality remained unsure. Small percentage of farmers had counseling 

on chicken diseases and health management while majority of the farmers were without 

health management services. Zewdu et al. (2013) also reported poor vaccination coverage in 

Ethiopia similar to present study. Tufail et al. (2012) has reported 50% of the farmers having 

the facility of vaccination but other works reported insufficient and inefficient immunization 

in Pakistan (Munir et al., 2012). In case of treatment of sick birds Leta and Bekana (2010) 

reported use of traditional medicines 40% and veterinarian 11%  while  Mogesse (2007) 

stated 15.5% farmers treating their birds themselves while 72.7% taking no steps in curing 

the birds. The less use of veterinary drugs may be attributable to the lack of cold chain 

usually required for vaccines, lack of knowledge of vaccine use, high expense of vaccines, 

unavailability of vaccines in the areas as well as inadequacy of extension services and 

trainings. Higher mortality in chicken under harsh climatic conditions in winter season and 

unavailability of vaccines due to poor infrastructure is also other factors towards chicken 

losses (Farooq et al., 2004).   

 

The household is the primary unit within the smallholder farming system with age and 

gender determining the division of labour. Families may also hire outside labour from the 

community. A higher contribution of women than men reported by Amin et al. (2010) has 

also been confirmed by present work. According to Riaz (1994) women play essential role in 

livestock and poultry management yet their work is not that considered and taken as part of 

their household work. Women role in various livestock activities is higher than men but they 

are neglected in major decision makings. Nazli and Hamid (2007) also affirmed busy work 

schedule of rural women including livestock and poultry care.  Similarly, Javed et al. (2006) 

found women involvement in livestock and poultry management activities maximum in 

cleaning of animals’ sheds and minimum in marketing of animals and animals’ products. The 

other areas of their participation also includes feeding, watering, caring, collection of 

manure,  hatching of eggs and making poultry sheds along with other activities related to 

livestock and crops. More or less similar results observed by Yaqoob (2004). Tufail et al., 

2012 working in Swat region of Pakistan reported higher chicken ownership of 69 and 31% 

among women and men, respectively as compared with present work. Group interviews 

conducted by Muhiye (2007) in Ethiopia indicated management of chickens totally under 



 

125 
 

women and children while construction of shelters was mainly done by men or both men and 

children. Similarly, Tadelle and Ogle (2001) found complete involvement of women in 

management of chicken whereas decision making regarding control and access to resources 

varied considerably among gender. Kitalyi (1998) showed a gender plurality in decision-

making of village chickens production in Gambia. Another survey in the United Republic of 

Tanzania indicated men dominating in selling and buying of chickens in village markets 

while controlling and utilization of earnings from the sale of eggs and chicken was belonged 

to women (Gueye, 2003).  

 

According to Farooq et al. (2004) the main consumer in case of indigenous chicken breeds 

are the owners themselves and village households who informally buy from the producers. 

As low input costs are involved, the rural birds are not marketed at any definite age. The time 

of marketing is decided by the farmer when he can fetch maximum price or needs money. A 

very small proportion of the birds of indigenous breeds also sold through broiler/layer 

poultry meat shops in the urban and town centers of Pakistan. The eggs produced are used for 

brooding, trade and home consumption. Depending on the location of the village, eggs are 

taken by the farmer to the local market and sold to traders or directly to consumers. The price 

of eggs is directly related to supply and demand. Most of the consumers prefer to buy eggs 

and chickens from producers of indigenous birds directly for purity, taste and colour. Similar 

to present work Mandal et al. (2006) found poultry owners marketing the eggs at own home 

(88.9%) followed by consumers' doorstep (69.4%), village shop keepers (55.6%), street 

hawkers (8.3%) and village market (5.6%) while birds sold at home (94.41%) followed by 

consumers' doorstep (59.26%), village shopkeepers (55.09%), street vendors (4.17%) and 

village market (3.70%). The major constraints to the marketing of rural chicken as observed 

by Gausi et al. (2004) were low prices followed by low marketable output and long distances 

to reliable markets. Mandal et al. (2006) found eggs and birds mainly being sold at the farm 

gate or at the consumers’ doorstep with fewer being sold to local shop keepers and markets.  

 

4.5. Conclusions 

Household surveys in present study have been proved a useful tool to understand the 

prevailing input resources in rural areas. Households were studied for general household 
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characteristics, farm activities and facilities, livestock inventory, ownership of chickens, type 

of chicken production systems, management of chicken (feeding, watering, health care), 

breeding strategies, marketing of chicken and eggs and training and skills at two sites. More 

land resources were available at Site-I and so more number of farmers were involved in 

chicken keeping as compared to Site-II. Household head was the main person for all farm 

activities and ownerships yet women also owned chicken. Chickens were kept mainly for 

home consumption and sale of eggs and birds while family job, social activity and status 

symbol were the other motives the chickens were kept for.  Majority the farmers kept RIR, 

ASL and FRR breeds for preferred egg and meat production traits at two sites. More than 

half of the farmers kept chicken in 1-5 numbers with higher percentage of hens. Semi-

intensive chicken production system with free range during day and confined under sheds 

and cages prevailed at both study sites. Farmers were taking care for feeding their chicken 

more than other aspects of management.  Birds were fed mainly on kitchen wastes, food 

grains and wheat straw along with watering own their own or twice by the farmers from 

respective water sources of the area. Provisions of heath services were at negligible level and 

most of the chicken exits from the farm were due to disease. Chicken entries at both sites 

were through purchased or hatched at farm. Natural uncontrolled breeding was in practice at 

both sites and farmers were using their own farms’ cock and hens for breeding with the main 

objectives of improvement/maintenance of breed characters and egg production. Though 

women were enganged in all chicken activities yet their role in marketing of birds was less 

than men. Marketing persons were mainly household head and they were selling birds to 

other households at farm gate. Lack of information and training facilities along with poor 

marketing and health facilities were the main shortcomings in the management and 

enhancement of chicken farming. The prevailing production system for indigenous chicken 

in the study area suggested to be improved through more input resources in form of 

availability of more productive birds, provision of trainings, financials assistance and 

organized marketing opportunities especially to female farmers. 
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Chapter 5  

USE OF IN-DEPTH MONITORING AS TOOL FOR 

DESCRIBING CHICKEN PRODUCTION SYSTEMS IN 

RURAL AREAS OF PUNJAB, PAKISTAN 

 

Abstract 

The present study was conducted to describe the role of chicken in rural economies 

through in-depth monitoring in six randomly selected villages within two experimental sites 

in Punjab, Pakistan. Six visits of the selected household in each village were made after fixed 

intervals to collect information about chicken keeping activities. The composition of flocks 

showed higher number of laying hens among the flocks. The causes of exits and entries to the 

farms highlighted the disease as major reason for all age groups. Sale of birds provided the 

potential source of income to the farmers. Overall number of eggs, size of clutch, average age 

at maturity, hatchability and chick survival rate was higher at Site-II than Site-I while 

number of clutch/year and weaning weight of chicks was higher at Site-I than Site-II. 

Indigenous chicken as understood from the present study exhibits good adaptation. It is 

suggested that improvement in management, breeding and provision of ample veterinary care 

may lead to improved flock productivity and increase in income among rural poors. 

Keywords: Indigenous chicken, in-depth monitoring, management practices, health 

management 

  

5.1. Introduction 

Poultry production in Pakistan is an integral part of agro based farming systems in irrigated 

and non-irrigated agriculture production systems and is generally characterized by small 

flocks maintained under scavenging regimen with partial additional feeding, extensive 

housing and little health care facilities. Rural chickens are composed of local unimproved 

breeds or mix of other/indefinite breeds as a result of unplanned and uncontrolled breeding. 

In the absence of specified breed characteristics they are mentioned as indigenous/local 
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chicken of the area even if they are grouped as a distinctive category of birds. Though 

indigenous chicken have important role in the socio-cultural and economic profile of the 

rural community by contributing towards household food security and income generation yet 

production potential in terms of egg and meat is less than substantial. Number of projects had 

been executed to increase the productivity of indigenous chicken by overcoming the factors 

that limit their potential. Despite the marginal progress made in some of the rural poultry 

improvement programmes, the expected results have yet to be accomplished. It is certain that 

village production will continue as long as there are villages. Improvement can be brought by 

careful study and modification of various aspects of the chicken production system. There are 

number of research techniques that provide useful information on the subject of livestock 

production present in rural areas. In-depth monitoring is a technique that appraises the 

performance of small scale production systems through close monitoring. Previous chapter of 

the thesis covered information obtained through household surveys while this chapter 

documents the various features and productive performance of indigenous chicken using in-

depth monitoring strategy for a year span. 

 

5.2. Materials and Methods 

In the present study Districts Bahawalpur (Site-I) and District Faisalabad (Site-II) were 

selected to represent southern and central Punjab under the project “Development and 

application of decision support tools to conserve and sustainably using genetic diversity in 

indigenous livestock & wild relatives”. Site-I is located in South of the river Sutlej and lies in 

Cholistan region. Three villages were selected randomly from this district. Farming is the 

main occupation of these villages. The male households usually engaged in farming while 

females looked after the livestock. The Site-II is located in Faisalabad district. This district is 

situated with river Ravi flowing on the East and the river Chenab on its western boundaries. 

Three villages were selected randomly in this study site. The District is endowed with rich 

soils and is an important grain belt of the Punjab province. The common livestock species 

found in these villages were cattle, goat, chicken and donkeys. The present study focused 

only on chicken keeping therefore in-depth monitoring was conducted with the farmers 

involved in chicken production. In-depth monitoring survey was conducted in two phases. 
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5.2.1. Initial monitoring 

In first phase all the households surveyed in the baseline household surveys were selected 

and information related to history, inventory, management and production of nine chicken 

populations viz. Aseel (ASL), Fayoumi (FYM), Naked Neck (NNK), Rhode Island Red 

(RIR), FYM x RIR (FRR), FYM x RIR x ASL (FRA), FYM x RIR x unknown (FRU), White 

Leghorn (WLH), other local Desi (OLD) and other crossbred (OCB) available with the 

farmers. All birds above 4 months of age were identified and tagged. 

 

5.2.2. In-depth monitoring survey and clustering of households 

The second phase of the survey started after two months of the initial monitoring survey. 

Sampling unit for the in-depth survey was made based on the results from the initial 

monitoring survey. The number of households surveyed under initial in-depth and 

longitudinal surveys (6 visits) is given in Table 5.1 and 5.3. Six rounds of in-depth 

monitoring surveys were conducted at two months intervals. Record sheets for collecting 

individual egg production and reproduction data (for a year) were distributed among the 

farmers during the first monitoring visit. Data related to bird inventory, exit, entry, health 

care, breeding strategies and production was collected for one year. All the birds were 

photographed as well and a photo album was prepared for every farmer to ensure 

identification to ensure identity of bird with each farmer and record keeping. All the data 

under in-depth monitoring was collected as per Appendix III. A and B. and analysed using 

Chi square with test in Statistical Package for Social Sciences (SPSS, 2011).  

  

5.3. Results 

Different aspects of chicken production explored through in-depth monitoring are presented 

in the form of frequencies and averages in the undergoing tables. Features of the households 

and data regarding the visits of six villages at two sites are presented in Tables 5.1 and 5.2. 
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Table 5.1: Time durations of initial in-depth survey and following in-depth monitoring 
visits 

 

Table 5.2: Initial in-depth survey and average number of chicken at two sites 

Site Village 
Number of 
households 

Number of birds 
Average number of 

birds±SD 

I 

I 15 187 12.5±6.52 
II 14 161 11.5±6.34 
III 12 126 10.5±5.47 

Total 41 474 11.6±6.07 

II 

I 14 226 16.1±8.63 
II 9 113 12.6±5.83 
III 11 119 10.8±7.28 
Total 34 458 13.5±7.70 

          Overall total 75 932 12.4±6.88 
 
Table 5.3: Number of birds under various age groups by visit at two sites 

Site Age group 

Visit No. 
Initial  1 2 3 4 5 6 

I 

Chicks 37 64 15 37 148 147 12 

Pullets 111 25 30 15 13 21 62 

Cockerels 67 20 6 3 4 0 36 

Hens 214 89 79 73 87 59 44 

Cocks 45 22 24 15 24 11 8 
Total 474 220 154 143 276 238 162 

II 

Chicks 103 96 75 174 132 102 36 

Pullets 59 17 2 2 5 3 21 

Cockerels 47 9 1 3 5 2 17 
Hens 208 140 76 70 69 48 44 
Cocks 41 21 10 14 14 12 10 
Total 458 283 164 263 225 167 128 

 

Visit 
Time 

Site-I Site-II 
Initial in-depth July/Aug-2011 July/Aug-2011 
Visit 1 Nov-2011 Oct-2011 
Visit 2 Feb-2012 Jan-2012 
Visit 3 March-2012 March-2012 
Visit 4 June- 2012 May-2012 
Visit 5 Aug-2012 July-2012 
Visit 6 Nov-2012 Sep-2012 
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5.3.1. Chicken inventory information 

Average number of chicks, pullets, cockerels, hens and cocks of different breeds available 

with the farmer at two study sites during initial and in-depth monitoring visits are given in 

the Tables 5.5 and 5.6. The predominant breed found among households under studied was 

FRU at both sites followed by RIR and ASL at Site-I and OLD and ASL at Site-II during 

initial in-depth survey (Table 5.4). The number of households and chicken in initial in-depth 

survey declined through the 6th visit at both sites. The dynamics of population observed 

during six visits found average number of FRU hens per household 3 in initial in-depth 

survey that decreased 2 during 6th visit (Table 5.5). At Site-II the average number of FRU 

hens per household was 3 during the initial in-depth survey that declined to 2 hens/household 

uptill 6th visit. Households that kept village chicken had on average less than 1 cock per 

household at both sites. Though RIR was 2nd most frequently found chicken breed at Site-I 

yet on an average hen number per household remained less than ASL hens that were kept 

with an average of 1-3. The OLD and ASL hens were present with an average of 1-2 at Site-

II.  In majority of the cases among all breeds during all monitoring visits average number of 

cocks remained less than 1 except presence of 2 ASL cocks during 3rd visit at Site-I. 

 

Among chicks the highest average number of 13, 10 and 7 was present for ASL, OCB, and 

FYM, during 4th, 5th and 1st visit, respectively at Site-I whereas the highest average number 

of chicks per household was 9 and 5 for OLD and ASL, respectively during 2nd visit at Site-

II. Chicken introduced during 4th visit grown into 3 and 7 pullets till 6th visit for OCB at 

Site-I.  Pullets and cockerels remained absent in majority of the cases at at Site-II. NNK and 

FRR were present in first 4 and 3 visits, respectively at Site-I and Site-II while only 2 cocks 

of WLH were present in initial survey at Site-II. 
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Table 5.4: Number of households keeping various chicken breeds during various visits 

Site-I 

Breeds 

Visit No. 

Initial 1 2 3 4 5 6 
Aseel (ASL) 14 6 3 3 3 3 3 
Naked Neck (NNK) 11 5 3 3 1 0 0 

Fayoumi (FYM) 11 3 1 1 1 1 1 

Rhode Isand Red (RIR) 26 12 11 9 10 9 6 

Fayoumi X Rhode Isand Red (FRR) 5 3 2 2 4 4 3 
Fayoumi X Rhode Isand Red X Aseel 
(FRA) 

15 6 5 5 7 4 3 

Fayoumi X Rhode Isand Red X 
unknown (FRU) 

37 19 14 11 12 10 10 

White Leghorn (WLH) 0 0 0 0 1 1 1 
Other local Desi (OLD) 11 6 5 5 4 4 3 
Other crossbred (OCB) 3 2 2 1 1 1 1 

Site-II 

Breeds 
Visit No. 

Initial 1 2 3 4 5 6 
Aseel (ASL) 17 14 11 9 9 7 7 
Naked Neck (NNK) 4 2 1 1 1 1 1 
Fayoumi (FYM) 7 6 3 2 2 1 1 
Rhode Isand Red (RIR) 8 5 2 3 4 3 2 
Fayoumi X Rhode Isand Red (FRR) 3 3 1 1 1 0 0 
Fayoumi X Rhode Isand Red X Aseel 
(FRA) 

9 8 4 5 6 5 4 

Fayoumi X Rhode Isand Red X 
unknown (FRU) 

25 19 12 12 13 12 11 

White Leghorn (WLH) 1 1 0 0 0 0 0 
Other local Desi (OLD) 18 16 9 7 7 5 3 
Other crossbred (OCB) 9 6 4 5 4 4 4 
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Table 5.5: Average number of chicken of different breeds by age class and by visits at Site I

 Visit No. 

Breed 

Initial 1 2 3 
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ASL --- 0 --- 1 --- 3 0 1 3 0 10 --- --- 3 --- 4 3 --- 3 --- 
NNK --- --- --- 2 --- --- --- --- 1 --- --- --- --- --- --- --- --- --- --- --- 
FYM 2 0 0 1 --- 7 --- --- 10 3 --- --- --- 6 3 --- --- --- --- 2 
RIR 0 1 1 1 1 1 0 --- 2 1 4 0 --- 1 1 --- 3 1 1 0 
FRR --- 2 --- 1 --- --- 1 --- 2 --- 2 --- --- 1 --- --- 1 1 0 --- 
FRA 1 1 1 1 0 1 0 --- 1 1 2 --- --- 1 0 --- 0 0 1 1 
FRU --- 1 1 3 0 0 1 --- 2 0 3 --- --- 2 --- --- 2 1 2 --- 
WLH --- --- --- --- --- --- --- --- 3 1 --- --- --- 2 --- --- --- --- 2 --- 
OLD --- --- --- 2 --- 2 0 1 2 1 10 2 --- 2 1 --- 3 3 2 0 
OCB --- 1 0 1 --- --- --- --- 1 --- --- 10 --- 1 --- --- 7 2 1 --- 
 4 5 6 

 

ASL 9 0 1 3 0 10 --- --- 3 --- 4 3 --- 3 --- 
NNK --- --- --- 1   --- --- --- --- --- --- --- --- --- --- 
FYM --- --- --- 10 3 --- --- --- 6 3 --- --- --- --- 2 
RIR 5 1 --- 2 1 4 0 --- 1 1 --- 3 1 1 0 
FRR --- --- --- 2 --- 2 --- --- 1 --- --- 1 1 0 --- 
FRA --- --- --- 1 1 2 --- --- 1 0 --- 0 0 1 1 
FRU 3 0 --- 2 0 3 --- --- 2 --- --- 2 1 2 0 
WLH --- --- --- 3 1 --- --- --- 2 --- --- --- --- 2 --- 
OLD 7 1 1 2 1 10 2 --- 2 1 --- 3 3 2 0 
Breeds: ASL= Aseel; NNK= Naked Neck; FYM= Fayoumi; RIR= Rhode Island Red; FRR=   Fayoumi X Rhode Island Red; FRA= Fayoumi X Rhode 
Island Red X Aseel; FRU=   Fayoumi X Rhode Island Red X unknown; WLH= White Leghorn; OLD= other local Desi; OCB= other crossbred
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Table 5.6: Average number of chicken of different breeds by age class and by visits at Site II

 Visit No. 

Breed 

Initial 1 2 3 
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ASL 2 0 --- 2 0 --- --- --- 2 --- 5 --- --- 2 0 4 --- 0 2 0 
NNK --- --- --- 1 1 --- --- --- 0 1 0 --- --- --- 1 --- --- --- --- 1 
FYM --- --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- 
RIR --- --- --- 1 1 --- --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- 
FRR --- 1 --- 2 0 --- --- --- 3 --- --- --- --- 1 --- 8   1 --- 
FRA 1 0 0 1 --- 1 --- --- 1 --- 1 --- 1 2 --- 1 --- 1 2 --- 
FRU 2 0 --- 3 0 3 --- --- 2 0 5 --- --- 2 0 2 0 --- 2 0 
WLH --- --- 2 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 
OLD 2 --- --- 2 --- 3 --- --- 2 --- 9 --- --- 1 --- 4 --- --- 1 1 
OCB 1 0 0 1 0 1 --- --- 1 1 3 --- --- 1 1 5 --- --- 1 0 
 4 5 6 

 

ASL 4 --- 0 2 0 4 2 1 2 0 4 2 1 2 0 
NNK --- --- --- --- 1 --- --- --- --- 1 --- --- --- --- 1 
FYM --- --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- 
RIR --- --- --- 1 --- --- --- --- 1 --- --- --- --- 1 --- 
FRR --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 
FRA 2 --- --- 1 --- 2 --- --- 1 --- 2 --- --- 1 --- 
FRU 2 0 --- 2 0 0 0 0 2 0 0 0 0 2 0 
WLH --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 
OLD 4 --- --- 1 0 --- 1 1 1 0 --- 1 1 1 0 
Breeds: ASL= Aseel; NNK= Naked Neck; FYM= Fayoumi; RIR= Rhode Island Red; FRR=   Fayoumi X Rhode Island Red; FRA= Fayoumi X Rhode 
Island Red X Aseel; FRU=   Fayoumi X Rhode Island Red X unknown; WLH= White Leghorn; OLD= other local Desi; OCB= other crossbred
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5.3.1.1. Exits from the farm  

Death due to disease was the most important reason of chicken exit at both sites (Table 

5.7). Slaughter for home consumption was the 2nd major reason for pullets, cocks and 

cockerels at Site- I and pullets, cock, hens and cockerels at Site-II. Number of birds lost 

due to predators was higher (14 vs 2) at Site-II than Site-I, with hens more under attack at 

Site-II. Exits due to sales (business and urgent money) were recorded at both sides with 

higher number of birds 35 vs 25 at Site-II than Site-I, respectively. The number of exits 

due to other reasons (natural death/death due to management/sold due to old age/ gift to 

relative or poor) was 21 vs 6, respectively, at Site-I and II (Table 5.7). 

 

Table 5.7: Number of exits by cause and by age class at two sites  
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Chicks 28 0 0 0 0 14 120 17 0 0 0 0 179 
Pullets 35 0 16 2 3 3 14 2 6 2 1 1 85 
Cockerels 11 2 11 0 6 3 5 3 4 1 2 2 50 
Hens 48 5 7 0 8 0 63 28 29 10 27 2 227 
Cocks 11 1 16 0 8 1 4 0 24 1 5 1 72 
Total 133 8 50 2 25 21 206 50 63 14 35 6 613 

1= natural death/death due to management/sold due to old age/gift to poor or relative 

 

5.3.1.2. Entries to farm 

The type of chicken entries to the farm was categorized into three main groups; household 

hatched, purchase and gifts.  Household hatched were the main type of entry for chicks 

and were recorded by 23 and 25 households at Site-I and II, respectively. An average of 

8.65 and 9.72 chicks was household hatched at Site-I and II, respectively. Number of 

birds purchased was ranged between 1-19 birds at Site-I whereas it ranged 1-18 birds at 

Site-II. Three households received chicken as gifts at Site-I only. Purchasing was 

observed for chicks, hens and cocks at both sites (Table 5.8). Different reasons for the 

chicken entry included home consumption, breeding and increase in flock size. Farmers 

intended to purchase hens and cocks mainly for breeding purposes (Table 5.10).  
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Table 5.8: Sources of chicken entries by age class at two sites  
Site-I Age class Type of entry N Mean SD 
I Chicks Hatched 23 08.7 5.31 

Purchased 6 09.7 5.50 
Pullets Purchased 1 02.0 0.00 

Gifted 1 01.0 0.00 
Hens Purchased 9 01.6 0.88 

Gifted 1 01.0 0.00 
Cocks Purchased 6 01.3 0.52 

Gifted 1 01.0 0.00 
II Chicks Hatched 25 09.7 7.39 

Purchased 1 10.0 0.00 
Hens Hatched 1 10.0 0.00 
Cocks Purchased 1 01.0 0.00 

 
Table 5.9: Sources of chicken entries by visit at two sites  
Site Visit No. Type of entry N Mean SD 
I 1 Hatched 4 10.5 9.00 

Purchased 3 03.7 2.52 
2 Hatched 5 04.2 3.11 

Purchase 4 01.5 1.00 
Gifted 3 01.0 0.00 

3 Hatched 2 12.0 7.07 
Purchased 1 02.0 0.00 

4 Hatched 8 10.4 3.89 
Purchased 9 04.7 6.63 

5 Hatched 4 07.3 2.22 

Purchased 3 03.3 3.22 
6 Purchased 2 05.5 4.95 

II 1 Hatched 12 08.3 5.36 
2 Hatched 1 03.0 0.00 

Purchased 1 01.0 0.00 
3 Hatched 4 22.0 6.98 

Purchased 1 10.0 0.00 
4 Hatched 4 05.8 4.03 
5 Hatched 3 06.3 4.93 
6 Hatched 1 09.0 0.00 

 

Entries of birds by visits are shown in Table 5.9.  Chicks hatched within the households 

were observed in all visits at both sites except 6th visit at Site-I. On an average, the 

number of chicks hatched was between 4.2-12.0 and 3-22, respectively at Site-I and II. 

Highest births were recorded during 3rd visit at both sites. Entries by purchase were also 

observed in all the visits at Site-I but only 2nd and 3rd visits at Site-II. The highest average 
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number of birds purchased was recorded during the 6th visit at Site-I and 3rd visit at Site-

II. There was only 3 observations made for bird entered as gift during 2nd visit at Site-I. 

Entries with no bird have been omitted to reduce the size of these tables. 

 

Most of the farmers at Site-I bought birds from traders while buying from other chicken 

keeper was the main source at Site-II. Maximum buying was done during 4th visit at Site-I 

with corresponded to June but no specific trend was observed. In most of the cases place 

of purchasing was market and sellers’ premises at Site-I (Table 5.10). 

 

Table 5.10: Causes and sources of purchase of chicken reported by number of 
farmers at two sites 
 Site-I Site-II 
 Visit No. 1 2 3 4 5 6 1 2 3 4 5 6 

B
ou

gh
t f

ro
m

 

Other bird 
keeper 

0 0 1 1 0 0 0 1 1 0 0 0 

Trader 2 3 0 8 3 2 0 0 0 0 0 0 

Relative 1 0 0 0 0 0 0 0 0 0 0 0 

Neighbor 0 1 0 0 0 0 0 0 0 0 0 0 

F
ro

m
 w

he
re

 

Farm-gate 0 1 1 2 0 0 0 1 0 0 0 0 

Market 1 1 0 6 1 1 0 0 1 0 0 0 

Seller's 
premises 

1 1 0 1 1 1 0 0 0 0 0 0 

Other village 1 0 0 0 1 0 0 0 0 0 0 0 

R
ea

so
ns

 to
 

bu
y 

Home 
consumption 

2 0 0 0 0 0 0 0 1 0 0 0 

Breeding 1 3 0 1 0 0 0 1 0 0 0 0 

Increase 
flock size 

0 0 1 8 3 2 0 0 0 0 0 0 

 

5.3.2. General husbandry of chicken 

Birds were genrally confined by most of the households at Site-1 while the case was 

opposite at Site-II. Interaction with other households was 6.3 vs 72.2% at Site-I and II, 

respectively. Majority of the cocks were not home hatched at both the sites (Table 5.11).  
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Table 5.11: General husbandry by households at two sites  
General 
husbandry 
(%)   

Confined all the time 
Interaction with other 

households 
Cocks hatched in 

households 
Yes No Yes No Yes No 

Site-I 88.2 12.8 6.3 93.7 15.7 84.3 

Site-II 27.6 72.4 72.2 27.8 15.6 84.4 

 
5.3.2.1. Feeding and watering of chicken 

Feeding of different types of materials to different age classes during monitoring visits at 

two sites are described in Tables 5.12-5.17. The types of feed available for chicken were 

kitchen wastes, commercial concentrates, food by-products and food grains. It was 

difficult for farmers to state the exact amount of feed provided to the birds and therefore 

amount of feed given was approximated as handful etc. Moreover, birds were kept in 

group of all age class and sex and separate feeding of each age class was hardly 

determined. Amount of feed fed is described as flock/day in grams. 

 
5.3.2.1.1. Feeding chicks 

The types of feed available for chicks were kitchen wastes, commercial feed, food by- 

products and food grains at Site-I while kitchen wastes and food grains at Site-II. Food 

grains and kitchen wastes were major sources of feeding at both sites with maximum 

provision during 5th visit (July-August). Birds were raised as scavenging and not confined 

at Site-II still number of farmers feeding gains were more 53 vs 32 at Site-II vs Site-I. 

Commercial feed and food by-products were not being offered and only 1 and 3 

observations were made respectively at Site-I. Provision of food grain (farm  produce) 

was observed at both sites with an average amount of 275 and 254.06 gm/day/chick flock 

at Site-I and II, respectively while approximation for kitchen wastes ranged between 10-

300 gm with an average of 102.7 and 70.5 at Site-I and II, respectively (Table 5.12).  

 
Table 5.12: Number of farmers indicating various feed resources available to chicks 
at two sites 

  Site-I Site-II 

Visit No. 1 2 3 4 5 6 1 2 3 4 5 6 

Kitchen wastes 2 2 5 3 9 1 10 6 7 8 9 3 

Commercial feed 0 0 0 1 0 0 0 0 0 0 0 0 

Food by-products 1 0 0 2 0 0 0 0 0 0 0 0 

Food grains 5 4 5 8 9 1 10 6 9 11 12 5 
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5.3.2.1.2. Feeding Pullets 

Feeding of kitchen wastes and food grains were observed during all six visits at both sites. 

Food by-products was also offered in 5 cases at Site-I and commercial feed in 2 cases at 

Site-II. The highest average amount of grains provided was recorded in the Ist visit at both 

sites (Jan/Feb) and comparatively higher average amount of food grain 540.0 vs 151.9gm 

was provided at Site-I as compared with Site-II. Commercial feed provided was 

350gm/day/flock at Site-II while no observation was made at Site-I. Amount of kitchen 

wastes and food grains fed was more at Site-I than Site-II (Table 5.15). 

 

Table 5.13: Number of farmers indicating various feed resources available to pullets 
at two sites 

Site-I Site-II 
Visit No. 1 2 3 4 5 6 1 2 3 4 5 6 
Kitchen wastes 4 2 3 1 2 12 8 1 1 1 1 1 
Commercial feed 0 0 0 0 0 0 2 0 0 0 0 0 
Food by-products 1 0 1 2 1 0 0 0 0 0 0 0 
Food grains 10 6 4 3 3 12 9 2 2 4 2 7 
 

5.3.2.1.3. Feeding Adults  

Trend of feeding birds predominantly with kitchen wastes and food grains was also 

maintained in feeding of adults with more number of farmers feeding chicken with food 

grains at both sites (Table 5.14) and more number of farmers was providing birds with 

kitchen wastes at Site-II than Site-I (112 vs 63). Moreover, all the farmers provided water 

to their chicken adlibitum at both sites (Table 5.16). In addition chicken found water by 

themselves while scavenging. 

 
Table 5.14 Number of farmers indicating various feed resources available to adult 
chickens at two sites 

 
Site-I Site-II 

Visit No. 1 2 3 4 5 6 1 2 3 4 5 6 

Kitchen wastes 11 6 14 11 13 13 27 18 17 18 18 14

Commercial feed             0 0 0 0 0 0 2 0 0 0 0 0 

Food by-products 1 0 3 8 3 0 0 0 0 0 0 0 

Food grains 21 17 17 18 16 13 28 22 20 22 19 17

 
 
 



 

144 
 

Table 5.15: Average amount of feed (gm/flock/day) available to various chicken age 
classes at two sites 
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Chicks 
102.7± 
085.30 

100.0 
108.3± 
014.43 

275.0± 
286.95 

70.5± 
55.03 

--- 
254.1± 
240.80 

Pullets 
192.3± 
109.64 

--- 
180.0± 
057.01 

540.0± 
605.62 

49.2± 
25.97 

350.0 
151.9± 
95.12 

Adults 
146.1± 
146.03 

--- 
163.3± 
106.01 

373.1± 
281.46 

99.5± 
90.71 

500.0 
369.5± 
242.69 

 

Table 5.16: Number of farmers indicating water supply to various age classes of 
chicken at two sites  

 Site-I Site-II 

Visit No. 1 2 3 4 5 6 1 2 3 4 5 6 

Chicks 5 5 5 7 9 1 10 6 9 11 13 5 

Pullets 10 7 5 3 3 12 9 2 2 4 2 7 

Adults 18 19 18 18 16 13 27 21 20 23 19 17 
 

5.3.2.2 Health care 

Maximum number of diseased chicks was observed during 5th visit at Site-I and 4th visit 

at Site-II. Diseased chicks were reported only during 4th and 5th visit at Site-I while during 

all visits at Site-II except 2nd visit. Moreover, mortality during 5th visit at Site-I and 4st 

visit at Site-II was high (Table 5.17). Sick pullets were more during 1st visit at both sites. 

Number of sick pullets was less than other age classes as a whole with 62 and 21, 

respectively at Site I and II.  Adults and all chicken class showed highest sick birds 

during 5th visit at Site-I and 1st visit at Site-II.  Overall most of the sick cases were 

reported during 5th and 1st visit at Site-I and Site-II (Table 5.17). Among the various 

diseases New Castle Disease (ND) was the major disease that the farmer reported alone or 

with other diseases in combination (Table 5.18) 
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Table 5.17: Number of sick birds of various age classes at two sites 

  Site-I Site-II 

Visit 
No. 

Chicks Pullets Adults 
All 

chicken
Chicks Pullets Adults 

All 
chicken

1 0 42 28 70 25 16 84 125 

2 0 13 25 38 0 0 44 42 

3 0 0 0 0 25 0 23 48 

4 15 0 6 21 46 0 31 77 

5 76 7 58 141 25 0 11 36 

6 0 0 2 2 30 5 15 50 

 
5.3.2.2.1. Strategies to cope with sick birds 

Farmers reported vaccination, treatment, vaccination+treatment, other preventive 

measures and slaughter (for home consumption) at time of disease. Treatment of such 

birds was attempted at both sites while vaccination was reported by Site-II farmers. 5 vs 

24, 57 vs 36, 1 vs 95, 11 vs 53 and 5 vs 0, respectively at Site-I and Site-II among all age 

classes of chicken (Table 5.19).  

 

5.3.2.2.2. Cost of health care 

Average veterinary drug cost, professional fee and total fee are for chicks, pullets, adults 

and all chicken given in Table 5.20. Average veterinary drug cost for all age classes of 

chicken was higher at Site-I as compared with Site-II while averaged professional fees 

was lower at Site I than Site-II.  

 

Most of the farmers at both sites did not provide data under separate categories of health 

provision rather combined/mix efforts of self, other farmer, government, private, any 

NGO or livestock agent were reported 56 and 200, respectively at Site-I and Site-II for all 

age groups. Farmers provided more health services to all chicken than other age classes at 

both sites and government health agencies seemed more active (27 vs 3) at Site-I than 

Site-II in providing health service (Table 5.20).  

 
  



 

146 
 

Table 5.18: Number of farmers indicating chicken diseases at two sites  
Disease 
condition 

Site-I Site-II 

Visit No. 1 2 3 4 5 6 1 2 3 4 5 6 

No problem 0 2 0 4 10 0 0 2 14 12 15 0 

Avian 
influenza 

2 0 0 0 0 0 0 0 0 0 0 0 

Coccidiosis 0 2 3 1 1 0 0 1 0 0 0 0 

Coccidiosis, 
ND 

6 0 0 0 0 0 0 2 2 1 1 0 

Coccidiosis, 
IB 

0 2 0 0 1 0 0 2 0 0 0 0 

ND 6 0 2 3 1 0 0 9 4 10 3 0 

IB 0 0 0 0 0 0 0 1 0 0 0 0 

Worms 0 1 3 0 0 0 0 0 0 0 0 0 
Coccidiosis, 
ND, 
Pullorum 

1 0 0 0 0 0 0 0 0 0 0 0 

Fowl 
Cholera 

1 0 0 0 0 0 0 0 0 0 0 0 

Fowl 
Cholera, 
ND 

1 0 0 0 0 0 0 0 0 0 0 0 

Coccidiosis, 
ND, IB 

0 0 0 0 0 0 0 0 0 0 0 0 

Avian 
influenza, 
ND 

2 0 0 0 0 0 0 0 0 0 0 0 

Coccidiosis, 
ND, IB, 
Fowl 
Cholera 

0 0 0 0 0 0 0 0 0 0 0 0 

Coccidiosis, 
ND, IB, 
IBD 

0 0 0 0 0 0 1 0 0 0 0 0 

ND, IB 2 0 0 0 0 0 1 0 0 0 0 0 

ND=Newcastle Disease, IB=Infectious Bronchitous; IBD= Infectious Bursal Disease 
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Table 5.19: Number of farmers indicating strategies to cope with sick birds at two 
sites 
 Site-I Site-II 
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Chicks  0 1 0 6 0 14 4 0 0 0 
Pullets  1 7 0 1 1 3 1 0 0 0 
Adults  2 22 0 4 4 4 13 0 53 0 
Flock2  2 27 1 0 0 3 18 95 0 0 

1= herbal/quack treatment; 2=all age classes 
 

Table 5.20: Average cost in PKRs of chicken at two sites 
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1 1 250 --- 250  --- --- --- 

4 --- --- --- 0 5 21±2.3 --- 21±2.3 

Total 1 250 --- --- 5 10±11.1 --- --- 

P
ul

le
ts

 1 6 122±192.5 37±780.4 158±270.1 3 40±17.3 --- 40±17.3 
2 1 36 --- 36  --- --- --- 

3 1 30 --- 30  --- --- --- 

Total 8 100±167.8 28±70.1 127±235.6 3 40±17.3 40±17.3 80±34.6 

A
du

lt
s 

1 13 37±19.9 14±18.2 51±31.7 25 40±13.0 39±13.4 78±25.9 

2 8 39±26.4 6.3±17.7 45.0±43.4 13 29±7.7 8.5±16.8 37±22.4 

3 6 43±30.1 25±27.4 63±58.8 3 43±11.6 50.0 93±11.6 

4 4 67±28.9 --- 67±28.9 2 75±35.4 --- 50±70.7 

Total 30 42±25.0 13±20.1 53.3±39.9 43 38±15.7 29±21.0 66±32.6 

F
lo

ck
 

1 16 75±121.7 25±49.5 101±166.4 28 43±17.3 42±18.2 85±35.1 

2 9 38±24.7 6±16.7 44±40.7 13 29±7.7 9±16.8 37±22.6 

3 8 43±26.1 23±24.9 65±45.7 3 43±11.6 50 93±11.6 

4 4 113±94.7 --- 113±94.7 2 125±35.4 --- 50±70.7 

Total 37 63±88.1 17±36.1 80±117.2 46 42±24.3 31±23.6 70±38.7 
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Table 5.21: Sources of health care reported by number of farmers at two sites 

 Site-I Site-II 
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1  

Chicks 0 0 0 7 0 0 0 0 0 18 

Pullets 0 0 0 5 2 0 0 0 0 4 

Adults 7 2 27 3 8 1 0 3 0 66 

Flock2 8 1 0 0 46 1 0 3 0 112 
1=self/other farmer/government/private/livestock agent 
2=all age classes 
 

5.3.3. Productive and reproductive performance 

Number of eggs per clutch was highest in FRR and FYM (20.9± 2.79 and 16.8±1.78) 

while lowest in FYM/NNK and OCB (8.0 and 10.4±6.08), respectively at Site-I and II.  

Number of clutches /year was highest in RIR and OLD (3.9±1.43 and 3.9±1.43) while 

lowest in FYM/NNK and OCB (1.0 and 3.0), respectively at Site-I and II. Average weight 

(gm) at sexual maturity was highest in ASL and FYM (500.0 and 1257.1±207.42) while 

lowest in FRU and OCB (852.4±152.69 and 880.0±120.00), respectively at Site-I and II.  

 

Hatchability%, survival rate of chicks (%) and weight of chicks at weaning (gm) was 

recorded 48.3±14.58, 54.8.0, 386.8±100.09 and 61.0±17.16, 76.2.0, 355.3±60.52, 

respectively at Site-I and II. Overall number of eggs /clutch, average age at maturity, 

hatchability and chick survival rate was higher at Site-II than Site-I while number of 

clutch/year and weaning weight of chicks was higher at Site-I than Site-II  yet chi-square 

values were non-significant (Table 5.22). 
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Table 5.22: Productive and reproductive performance (mean±SD) of chicken at two 
sites 

Site-I 
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ASL 7 09.4±4.45 09.4±4.45 3.0±1.41 1300.0±446.28 
NNK 1 08.0±0.00 08.0±0.00 1.0±0.00 --- 
FYM 1 08.0±0.00 08.0±0.00 1.0±0.00 1500.0±000.00 
RIR 2 11.0±5.51 11.0±5.51 8.5±3.67 0900.0±141.42 
FRR 2 20.9±2.79 20.9±2.79 4.0±0.00 0950.0±070.71 
FRA 4 11.5±7.40 11.4±7.40 4.4±1.80 0862.3±263.37 
FRU 16 14.9±6.62 14.9±6.62 4.7±1.96 0852.4±152.69 
OLD 6 16.5±7.60 16.5±7.60 3.3±1.09 1040.5±276.04 
OCB 1 09.0±1.00 09.0±1.00 3.0±0.00 0900.0±000.00 
Overall 40 13.1±7.00 13.1±7.00 3.9±2.46 0988.0±303.60 
Chi-square  110.97 75.99 59.56 11.51 
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ASL 14 12.5±4.83 12.5±4.83 3.8±1.28 1257.1±207.42 
FYM 1 16.8±1.78 16.8±1.78 5.0±0.00   0900.0±000.00 
RIR 2 14.0±8.63 14.0±8.63 2.6±0.54 0900.0±141.42 
FRR 3 14.4±4.54 14.4±4.54 3.0±1.29 1000.0±100.00 
FRA 7 12.3±5.06 12.3±5.06 3.8±0.86 1121.4±182.25 
FRU 25 15.2±5.57 15.2±5.57 3.8±1.11 0980.0±196.85 
OLD 17 13.1±4.91 13.1±4.91 3.9±1.43 1083.5±263.13 
OCB 6 10.4±6.08 10.4±6.08 3.0±0.00 880.0±120.00 
Overall 75 13.5±5.36 13.5±5.36 3.4±3.46 1058.0±230.45 
Chi-square  124.30 107.67 59.38 11.32 

Breeds: ASL= Aseel; NNK= Naked Neck; FYM= Fayoumi; RIR= Rhode Island Red; FRR= Fayoumi X 
Rhode Island Red; FRA= Fayoumi X Rhode Island Red X Aseel; FRU= Fayoumi X Rhode Island Red X 
unknown; OLD= other local Desi; OCB= other crossbred 
 

5.4. Discussion 

In-depth monitoring has served an effective tool to collect comprehensive and essential 

information and examine the chicken production in the present project. Chickens are the 

most common type of birds among rural communities with its deep-rooted socio-cultural 

and economic impacts. Chicken being such vital segment of rural households was studied 

through close observations of initial and six in-depth monitoring visits for a year at two 

study sites.  Initial visit provided an overview of the chicken population; breed 
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characteristics while continuous in-depth monitoring helped in observing different aspects 

of chicken management, health, production and reproduction. 

 

The presence of birds with various phenotypes and interests of farmers with these 

particular groups of birds exposed that farmers kept chicken for egg production and thus 

preferred FRU, RIR and OLD birds at two sites. Tufail et al. (2012) and Farooq et al. 

(2002) observed the Desi (non-descript) being the most prevalent breed followed by 

crossbred of FYM and RIR in the province of Khyber Pakhtunkhwa (KPK), Pakistan. Desi 

that has been described in most of the literature as non-descript; native birds whose 

characteristics have not been standardized into a breed or that have been resulted as crosses 

of local birds with unknown.  The exact genetic makeup of these Desi birds has not been 

known/stated in the local literature while in current study chicken populations with particulat 

similarities were categorized into separate groups of breeds based on visual appraisals and 

history. ASL, FYM, RIR and their crosses were categorized into different groups and the 

group of birds that was distinguished from these said groups and showed particular different 

features yet similar with each other were suggested as true native birds of the area and were 

categorized into OLD (other local Desi). These native birds of the area supposed to be 

remain pure due to its presence in remote village areas, segregation from other chicken 

populations and controlled breeding with house hatched cocks. Farmers of the area also 

verified this group of birds as local Desi. 

 

Mengesha et al. (2008) reported overall proportion of local village chicken population to 

exotic and crossbred, 77% with an average flock size of 5.6±0.8 having 4.17±0.7, 

1.08±0.3 and 0.2±0.04 of local, exotic and crossbred birds, respectively in Jamma 

District, South Wollo, Ethiopia. In accordance to present findings Tufail et al. (2012) 

reported higher proportion of laying hens in the flock as compared with male birds and 

chicks.  In majority of indigenous chicken production systems adult to grower to chick 

ratio was higher and this has been explained as low off take rate and low replacement 

caused by the high mortality of chicks and growers in the villages.  

 

Overall, declining pattern was noticed with the average number of birds kept under 

different age classes across the 6 visits for all breeds at both sites. Nevertheless, majority 

of birds kept were female while the number of cocks in the flock was limited to less than 

one during majority of the visits for all breeds at both sides. Farmers kept less number of 
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cocks in order to preserve females for brooding purposes and to increase the egg 

production. Birds were mostly purchased from market or other farmers of the area. 

Chicks were home hatched while adults were mostly purchased. Exit was higher due to 

disease in all age classes specially chicks and cockerel. Cocks were slaughtered and 

consumed at household level in majority of the cases. Diseased hens were also 

slaughtered and home consumed. According to Mcainsh et al. (2004) male birds are 

rather preferred as slaughter birds whereas pullets are saved for reproductive purposes.  

 

Flock size fluctuates during a year can be attributed to various intentions of a farmer. 

Farmers may sell or slaughter the birds at the time of onset of disease and tend to reduce the 

flock number during peak seasons of agricultural activities. Time after 4th visit (March) 

was the wheat harvesting season and this might be the reason of lower average values in 

number of breeds resulted by high off take and mortality. It was also the time when grain 

was to become higher and weather was pleasant so number of farmers introduced new 

birds in the flock through purchase from market or household hatch to increase the flock 

at both sites. Purchased birds were mostly hens and cocks while chicks were household 

hatched. Dinesh et al. (2008) reported a dissimilar pattern of seasonal fluctuation in 

chicken numbers over the year, with the highest numbers in June-July, October-

November and the lowest in March-April. In agreement with present study Mogesse 

(2007) found variation in flock size during the year depending on the availability of feed, 

the occurrence of diseases and presence of predators.  

 

The major cause of chicken was seasonal outbreaks of disease among all age groups in 

current study. In agreement with these findings, Moges et al. (2010) reported 97.5% 

household experienced chicken disease problems and Burgos et al. (2009) found one-

quarter of chicks and one-fifth of grower’s death within the first month of age due to 

disease, management, predation and theft.  According to Dana et al. (2010) predators, 

disease and theft also account the losses from the flock. The slaughter for home 

consumption and sale of birds were the two other major reasons of chicken keeping and 

so the exit from the farm. Slaughter for home consumption especially in case of cocks 

was the 2nd and sale of birds was the 3rd important reason of exit in current study. 

Mengesha et al. (2008) affirmed the main priority of chicken keeping for home 

consumption and selling. Tadelle et al. (2003) discovered eggs for hatching, sale and 

home consumption; chick production for sale, replacement and home consumption the 
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preferred order for chicken keeping considered by the farmers living in Ethiopia. Present 

work is in accord to Mogesse (2007) who observed the use of eggs for brooding and trade 

also. Birds and egg produced on farm are brought to local market and sold to traders or 

directly to consumers. These consumers can also be other farmers/neighbors/relative who 

purchases these birds to increase the flock size. Farmers may also replace exclusively 

with their own birds through brooding and chick production (Dinesh et al., 2008) as with 

number of farmers in present study but when they are upto purchase, they prefer adult 

birds due to high mortality among chicks.   Highest births were recorded during 3rd visit 

at both sites. This might be due to the moderate and suitable temperature of the month of 

March encouraging chick survival and broody behavior of hens.  

Chicken were mainly fed on kitchen wastes and food grains available from the household 

source. Crop farming was the major occupation of selected project sites and abundance of 

grain was available at household level while high cost of commercial feed limited its 

purchase. Grain and food by products’ feeding were available in abundance after wheat 

harvesting season of April and accordingly higher frequency of grain and food by 

products was observed during 4th visit at both sites.  Chicks’ feed supplementation was 

also higher during restricted roaming and scavenging through the rainy season of July-

August. Similar to present finding Maypia et al. (2005) reported 95.5% of the farmers in 

Rushinga district of Zimbabwe producing their own supplementary feeds and 4.5% 

supplying purchased feed. Number of supplementary feeding observations and amount of 

kitchen wastes, food by products and grain was higher at Site-I than Site-II for all age 

groups. The people Site-I was more involved in agriculture activities, more farm land, 

more grain and confined their chicken more than Site-II and so fed their birds more as 

compared to Site-II. The amount and availability of grain dependence on the household 

grain availability, the time of grain sowing, harvesting, season and household chicken 

flock size has been also been reported by other workers. In present work wheat, corn and 

cereals were the main grains provided by households to feed chicken while Dutta et al. 

(2013) reported chicken fed with broken rice, rice/wheat polish, wheat grain or wheat/rice 

along with scavenging. Moges et al. (2010) reported more than 97.5% farmers 

supplemented their stock with most of the farmers supplying household leftovers and self 

grown crop harvest of wheat, maize and millet with ad libitum watering during dry season 

(85.4%) and throughout the year (14.3%). Muhiye (2007) reported almost all of the 

respondents providing water for their chickens.  
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High mortality among all age classes of chicken reported has given the impression of 

unfavorable weather conditions and onset of ND at both study sites during 1st, 4th and 5th 

visits. Site-I geographically was semi-desert and rain fall was low and was more under 

threat of high summer temperature during 4th visit than Site-II. Though it was a highest 

grain supplementation season of the survey (4th visit) still unfavorable harsh summer 

resulted in high mortality. Majority of the sick birds were reported to be under ND attack. 

These observations were not lab checked and farmers also reported other disease 

conditions among their stock during various visits. Cocidiosis was 2nd important disease 

reported particularly at Site-II. Disease has also been the main cause of chicken exit from 

the farm as previously discussed. Present finding is in agreement with other studies made 

elsewhere (Gueye, 1998; Kusina and Kusina, 1999). Newcastle Disease has been reported 

as the major cause of poultry losses in many areas of the world. Chandrasiri (2002) stated 

scavenging chicken to be more susceptible to diseases like Newcastle disease or fowl pox 

during the rainy season. Disease identification was also difficult because farmers couldn’t 

provide enough details to allow for a conclusive diagnosis. Similar findings made by 

Moges et al. (2010) in the Bure district, Northwest Ethiopia observed more than 90% 

farmers experiencing disease problems and ND was the main culprit of chicken losses 

among rural birds. Similarly Halima (2007) and Yongolo (1996) reported ND the major 

causes of death with higher risks at the start of rainy season.  

 

Most of the farmers in current study had not vaccinated their chicks while adult/all 

chicken were vaccinated and treated more than other age classes. Other preventive 

measures in form of herbal treatment or providing better management through better 

housing to control harsh environmental conditions of cold and hot was also in practice 

during disease period. Moges et al. (2010) found majority of the farmers not vaccinating 

their chicken due to the lack of awareness about vaccine, negligence towards disease and 

non-availability of vaccine. Farmers used other ethno-veterinary medicine to treat their 

birds.  Most of the farmers in current study at both sites did not provide data under 

separate categories of health provision rather combined efforts of self, other farmer, 

government, private, any NGO or livestock agent were reported 56 and 200 at Site-I and 

Site-II, respectively for all age groups. Farmers provided more health services to all 

chicken than other age classes at both site and government health agencies seemed more 

active at Site-I in providing health service than Site-II. Averaged veterinary drug cost for 

all age classes of chicks is higher at Site-I as compared with Site-II while averaged 
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professional fees was lower at Site I than Site-II. Site II was near to city so the availability 

of drugs was easy due to local manufacturing with lower drug cost yet professional fees 

was higher. Site-I was a remote area and transportation cost was also included in the price 

of medicines and so farmers were getting dugs at higher price while professional fees was 

lower in the area. Similar to present study Dinesh et al. (2008) found 34-50% farmers 

using any kind of veterinary services for their birds while vaccination against ND was 

ranged 1-88% in various provinces. Kibret (2008) and Abdelqader et al. (2007) stated 

poor and insufficient advisory services, diagnosis services, drug provision and veterinary 

extension services against ND and infectious bronchitis in agreement with present study.  

 

As far as production of birds is concerned the total number of eggs/year was 79 and 80, 

clutch number 3.86±2.46 and 3.86±2.46, average number of egg incubated 16.71±3.22 

and 13.64±4.72, egg hatched 8.07± 2.87 and 8.32±4.37, average number of chick weaned 

4.58 and 2.16, average weight of hen at sexual maturity 0.98 and 1.06kg, respectively at 

Site-I and II. In agreement with present study Hagan et al. (2013) recorded clutch number 

of 3.0±2.2 in three ecological zones of Ghana with clutch size of 12.9. Clutch size of 10, 

12.8 and 13.19 was recorded by Mapiye and Sibanda (2005) Yakubo et al. (2008) and 

Kibret (2008), respectively was in accordance with present study. Farooq et al. (2002) 

reported 13.9±0.13-16.0±0.33 egg set per hatch in accordance with present study. Tadelle 

et al (2003) reported a little higher value of average eggs per clutch of 17.7 was not 

similar to present work. A higher hatchability with an average number of egg incubated 

12.97; number of chicks hatched 10.23 and number of chicks weaned 7.63 was reported 

by Kibret (2008); eggs set for hatching10.3 with number of chicks hatched 8.7 (Olwande 

et al., 2009) and number of eggs incubated by the broody hens 10.3 with number of 

chicks hatched 8.7 with hatchability % of 84.5 reported by Yakubo et al. (2008) was 

higher than present study.  Osei-Amponsah et al. (2009) also reported a higher 

hatchability of 87.8% was not in accordance with present study while Faruque et al. 

(2010) observed hatchability on fertile eggs ranged between 57.66-88.63% in 

Bangladeshi normal feathered/NNK/frizzled chicken similar to present study.   

 

Similar to present study a lower hatchability of 48% was also reported in indigenous 

Fulani-ecotype chickens Fayeye et al. (2005).  The lower hatchability might be a result of 

lower number of fertile eggs due to improper male: female ration, inappropriate storage of 

eggs/incubation by broody hen or embryo death during early or late incubation period. 
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The high percentage of chick mortality experienced in present study was the result of 

disease, predation as discussed previously. Similar findings were made by Kitalyi (1998) 

among indigenous flock. In agreement with present study average body weight at 

maturity was recorded 0.853 ± 0.14 by Iqbal and Pampori (2008) among indigenous 

chicken of Indian Kashmir while Hagan et al. (2013) recorded 0.9; Olwande et al. (2009) 

0.86kg and Kibret (2008) 1.21kg among the hens of African region.  Number of egg/ hen 

from starting to ten months of laying were 108, 104 and 112, respectively in normal 

feathered, Hilly and NNK birds of Bangladesh (Faruque et al., 2010).  Despite the lower 

production level known among of indigenous birds a higher annual aerage egg production 

of 114.4 ± 3.28 (Farooq et al., 2004) and 134±5.66 (Javed et al., 2003) in FYM breed has 

been reported while  Tufail et al. ( 2012) recorded 115 and Shakir et al. (1999) 129 

among the local birds in KPK  was not in accordance with present study yet 35-40 

eggs/year reported by Mandal et al. (2006) and  Iqbal and Pampori (2008) in Indian 

indigenous birds were also not in agreement with present study.  

 

The diversity in indigenous chicken phenotypes in present study evidenced the existence 

of high genetic variability among indigenous chickens of Pakistan. Therefore, further 

work on indigenous chicken was carried out to assess advanced characterization at 

molecular level to assert their advantage of maintaining genetic diversity and adaptability. 

 

5.5. Conclusions  

In-depth monitoring has provided useful information about chicken inventory, general 

husbandry practices, health care, productive and reproductive performace. The 

preferences of farmers for keeping different breeds under diverse ecological conditions, 

types of feeding materials fed and prevalence of disease were similar at both experimental 

areas while variation was observed for different production traits among chicken breeds. 

Overall number of eggs, size of clutch, average age at maturity, hatchability and chick 

survival rate was higher at Site-II than Site-I while number of clutch/year and weaning 

weight of chicks was higher at Site-I than Site-II. The collected information might 

provide guideline in solving problems of chicken farmers making this activity as an 

important component of rural development to generate employment and augment rural 

economy besides providing food security to rural poors. 
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Chapter 6  

PHENOTYPIC CHARACTERIZATION OF INDIGENOUS 

CHICKEN BREEDS IN PAKISTAN 

 

Abstract 

The present study was conducted with the objectives to describe the phenotypic traits 

among indigenous chicken breeds in Punjab, Pakistan. Data was collected from six 

randomly selected villages within two experimental sites from District Bahawalpur (Site-

I) and Faisalabad (Site-II) for phenotypic traits i.e., comb type, comb orientation, head 

shape, pattern of feather, presence or absence of shank and neck feathers and plumage 

pattern among chicken population categorized into 9 breeds at two sites. The most 

prevalent plumage color observed was multicolor followed by brown at Site-I while 

brown was most prevalent followed by multicolor at Site-II. Body weights and linear 

measurements for body circumference, wing span, body length, breast width, keel length, 

pelvis width, shank length, thigh circumference and thigh length were recorded for all 

birds above 4months of age. Aseel was heavier breed than other breeds at both sites while 

the body condition score for all breeds except Aseel was higher at Site-II as compared to 

Site-I. Indigenous chicken exhibited high variation in almost all phenotypic traits for 

various breeds with good adaptation. 

Keywords: Indigenous chicken, phenotypic traits, linear body measurements  

 

6.1. Introduction 

Poultry production is an important segment in economy and socio-cultural conditions of 

the country, however very little attempts have been made to describe indigenous chicken 

breeds in Pakistan. Consequently, the locally available chicken in the villages are grouped 

as Aseel and non-Aseel or Desi and people generally call these non-Aseel birds by their 

color or some other peculiar attribute such as absence of neck feathers, small/tall in 

height, thin/fat in weight etc. Exactly what kind of chicken are found in the villages needs 

proper description in order to plan any breeding interventions. Such characterization is a 

way to identify and describe unique breed populations on the basis of their morphological 

attributes. Without such information it is difficult to know about different breeds and their 
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utilization. Therefore, phenotypic characterization is vital for the management of animal 

genetic resources (FAO, 2012). 

 

Aseel is one of the very well-known breed found in the villages in Pakistan but it can 

have any color. So exactly what kind of color variants is available at village level in 

Pakistan, needs documentation. Iqbal (2013) described variation in indigenous Aseel 

under farm conditions in Pakistan and found wide variation in plumage and other 

characters. Pea comb was primary characteristic of the breed while shanks were 

featherless. The shank color present in yellow/ green/ white/gray/other colors varying in 

percentage among males to females. The neck feather pattern was mostly plain in both 

males and females with various plumage color and pattren.  

 

Other than Aseel, Naked Neck birds are visibly a distinct group. Over the years crossbred 

of Fayoumi and Rhode Island Red chicken breeds have also been distributed under 

various Government schemes and farmers themselves have also been raising these birds 

for their domestic needs where eggs are the primary objective of chicken keeping. To 

what extent these breeds are prevailing at village levels, has rarely been documented. 

Among the many prerequisite essentials to frame sound poultry breeding including 

knowledge about poultry production, marketing system and agro-ecological conditions of 

the area, the understanding about existing poultry genetic resources is also imperative. 

Thus the objective of this study was to characterize phenotypes of existing chicken 

breeds/populations residing under village conditions in Punjab, Pakistan. 

 

6.2. Materials and Methods 

In the present study Districts Bahawalpur (Site-I) and Faisalabad (Site-II) were selected to 

represent southern and central Punjab under the project “Development and application of 

decision support tools to conserve and sustainably using genetic diversity in indigenous 

livestock & wild relatives”. Site-I is located in South of the river Sutlej and lies in 

Cholistan region. Three villages were selected randomly from this district. The Site-II is 

situated with river Ravi flowing on the East and the river Chenab on its western 

boundaries. Three villages were selected randomly from this study site. The common 

livestock species found in these villages were cattle, goat, donkey and chicken birds. The 

present study was focused only on chicken keeping therefore data was collected from the 
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farmers involved in chicken production during initial in-depth monitoring (discussed in 

Chapter 5).  

 

Information was collected on the key morphological parameters and body condition score 

as per Appendix 1V, linear measurements in mm, history and other information of nine 

chicken populations viz. Aseel (ASL), Fayoumi (FYM), Naked-neck (NNK), Rhode 

Island Red (RIR), FYM x RIR (FRR), FYM x RIR x ASL (FRA), FYM x RIR x 

unknown (FRU), other local Desi (OLD) and other crossbred (OCB) presented in Table 

6.1.  

 

6.3. Results  

6.3.1. Morphological traits  

Qualitative morphological traits i.e., comb type, comb orientation, head shape, pattern of 

feather, presence or absence of shank and neck feathers and plumage pattern was 

observed among chicken population categorized into 9 breeds at two sites is presented in 

Table 6.2 and 3. 

 

6.3.1.1. Comb type 

Single comb type was predominant with 5 vs 15, 20 vs 5, 72 vs 11, 9 vs 5 and 164 vs 79 

among NNK, FYM, RIR, FRR and FRU, respectively at Site I and II. Pea comb was 

observed 36 vs 50, 30 vs 17 and 13 vs 8 in ASL, FRA and OLD, respectively At Site-I 

and II while in OCB (3) single comb at Site-I and pea comb (29) at Site-II was highest in 

frequency. Among the other comb types walnut (1),  rose (1) and strawberry (1) in FRU, 

and rose (4) and strawberry (1) in OLD was observed at Site-I while walnut (2), rose (1), 

others type (1)  in ASL; rose (3) in FRU; walnut (1), rose (1), others (1) in OLD and 

walnut (1) in OCB was observed at Site-II. No observation was made for cushion comb 

type at any site. Highly significant (P<0.001) differences were found between breeds for 

comb type and within sites and between breeds of two sites in FRU, OLD and OCB. 

 
Table 6.1: Number and types of various chicken populations at two sites 
Chicken populations/breeds Site-I Site-II 

Aseel (ASL) 38 95 

Naked Neck (NNK) 18 24 

Fayoumi (FYM) 21 29 
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Rhode Island Red (RIR) 45 87 

Fayoumi X Rhode Island Red (FRR) 8 20 

Fayoumi X Rhode Island Red X Aseel (FRA) 190 312 

Fayoumi X Rhode Island Red X unknown 
(FRU) 45 67 

Other local Desi (OLD) 4 39 

Other crossbred (OCB) 26 89 

Overall total 395 765 

 

6.3.1.2. Comb orientation 

Upright comb orientation was predominant among all breeds at two sites except 1vs 4 and 

3 vs 4; upright and tilted observation made, respectively in NNK and FYM at Site-II. 

Comb orientation was significantly different (P<0.05) between breed and site for FRR, 

FRA and FRU. 

 

6.3.1.3. Head shape 

All breeds observed at two sites were with plain head shape. Crest was also observed in 

ASL (0 vs 1), RIR (1 vs 0), FRU (1 vs 0), OLD (3 vs 3) and OCB (0 vs 3), respectively at 

Site-I and II. 

 

6.3.1.4. Pattern of feathers 

In majority of cases of all breeds the pattern of feather was not well defined. Lacing was 

observed in 0 vs 2, 2 vs 1, 0 vs 1, 3 vs 0, 10 vs 6, 2 vs 5 and 0 vs 2 cases of NNK, FYM, 

FRR, FRA, FRU, OLD and OCB, respectively at Site-I and II. 

 

Barring was observed in 2 vs 1, 2 vs 0 and 1 vs 0 in ASL, FYM and FRU, respectively at 

Site-I and Site-II. Spangling/mottling pattern was observed 0 vs 3, 2 vs 0,  1 vs 1, 4 vs 1, 

0 vs 8 and 1 vs 0 in ASL, RIR, FRA, FRU, OLD and OCB, respectively at Site-I and II. 

Penciling was observed in 4 vs 2, 1 vs 0, 2 vs 1 and 0 vs 1 in ASL, FRU, OLD and OCB, 

respectively at Site-I and II. Other feather patterns observed among the breeds were 54 vs 

52, respectively at Site-I and II.  
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6.3.1.5. Shank feathers 

Shank feathers were absent in all breeds except in OLD (1) at Site-I and 1, 1, 1, 2 and 1, 

respectively in ASL, FRR, FRA, FRU and OLD at Site-II. 

 

6.3.1.6. Neck feathers 

Neck feathers were present in almost all cases except for NNK breed where these were 

completely/partially absent. Absence of neck feathers was also observed in FRA (1), FRU 

(3) and OLD (1) at Site-II. 

 

Table 6.2: Phenotypic traits of different chicken breeds at Site-I 

  
 Trait 

Breeds 

A
S

L
 

(3
8)

 

N
N

K
 

(1
8)

 
F

Y
M

  
(2

1)
 

R
IR

 
(7

5)
 

F
R

R
  

(9
) 

F
R

A
 

(4
6)

 
F

R
U

 
(1

90
) 

O
L

D
 

( 
26

) 
O

C
B

 
(4

) 

Comb 
shape 
  

Single 2 15 20 72 9 16 164 8 3 
Pea 36 3 1 3 0 30 23 13 1 
Walnut 0 0 0 0 0 0 1 0 0 
Rose 0 0 0 0 0 0 1 4 0 
Strawberry 0 0 0 0 0 0 1 1 0 
Others 0 0 0 0 0 0 0 0 0 

Comb 
orientation 

Upright 38 12 14 62 9 46 157 22 4 
Tilted 0 6 7 13 0 0 33 4 0 

Head 
shape 

Plain 38 18 21 74 9 46 189 23 4 
Crest 0 0 0 1 0 0 1 3 0 

Pattern 
feathers 

Not defined 24 16 16 56 9 35 150 19 3 
Lacing 0 0 2 0 0 3 10 2 0 
Barring 2 0 2 0 0 0 1 0 0 
Spangling/mott
ling 

0 0 0 2 0 1 4 0 1 

Penciling 4 0 0 0 0 0 1 2 0 
Others 0 2 1 17 0 7 24 3 0 

Shank 
feathers 

Absent 38 18 21 75 9 46 190 25 4 
Present 0 0 0 0 0 0 0 1 0 

Neck 
feathers 

Absent 0 12 0 0 0 0 0 0 0 
Present 38 6 21 75 9 46 190 26 4 

Tail Absent 0 0 0 1 0 0 2 0 0 
Present 38 18 21 74 9 46 188 26 4 

Breeds: ASL= Aseel; NNK= Naked Neck; FYM= Fayoumi; RIR= Rhode Island Red; FRR= Fayoumi X 
Rhode Island Red; FRA= Fayoumi X Rhode Island Red X Aseel; FRU= Fayoumi X Rhode Island Red X 
unknown; OLD= other local Desi; OCB= other crossbred  
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Table 6.3: Phenotypic traits of different chicken breeds at Site-II 

  
 Trait  

Breeds 

A
S

L
 

(5
5)

 

N
N

K
  

(5
) 

F
Y

M
 

(7
) 

R
IR

  
 (

11
) 

F
R

R
 

(1
1)

 
F

R
A

 
(2

1)
 

F
R

U
 

(1
18

) 
O

L
D

 
(6

3)
 

O
C

B
 

(3
5)

 

Comb 
shape 
  

Single 1 5 5 11 5 4 79 11 5 
Pea 50 0 2 0 6 17 36 49 29 
Walnut 2 0 0 0 0 0 0 1 1 
Rose 1 0 0 0 0 0 3 1 0 
Strawberry 0 0 0 0 0 0 0 0 0 
Others 1 0 0 0 0 0 0 1 0 

Comb 
orientation 

Upright 52 1 3 8 7 19 78 58 32 

Tilted 3 4 4 3 4 2 40 4 3 
Head 
shape 

Plain 54 5 7 11 11 21 118 60 32 
Crest 1 0 0 0 0 0 0 3 3 

Pattern 
feathers 

Not defined 40 3 5 6 7 17 97 36 26 
Lacing 0 2 1 0 1 0 6 5 2 
Barring 1 0 0 0 0 0 0 0 0 
Spangling/mott
ling 

3 0 0 0 0 1 1 8 0 

Penciling 2 0 0 0 0 0 0 1 1 
Others 9 0 1 5 3 3 12 13 6 

Shank 
feathers 

Absent 54 5 7 11 10 20 116 62 35 
Present 1 0 0 0 1 1 2 1 0 

Neck 
feathers 

Absent 0 5 0 0 0 1 3 1 0 
Present 55 0 7 11 11 20 115 62 35 

Tail 
Absent 0 0 0 0 0 0 1 0 0 
Present 55 5 7 11 11 21 117 63 35 

Breeds: ASL= Aseel; NNK= Naked Neck; FYM= Fayoumi; RIR= Rhode Island Red; FRR= Fayoumi X 

Rhode Island Red; FRA= Fayoumi X Rhode Island Red X Aseel; FRU= Fayoumi X Rhode Island Red X 

unknown; OLD= other local Desi; OCB= other crossbred 

 

6.3.1.7. Plumage color: 

The most prevalent plumage color observed was under the category of multicolor (186) 

followed by brown (169), black (45), black and white (14), white (8), grey (3), salaty (1) 

and yellow (1) at Site-I while at Site-II brown (134) was most prevalent color followed by 

multicolor (109), white (19), black and white (6), yellow (1) and 5 other colors were 

observed. Salaty (1) and yellow (1) was found in breed FRU at Site-I while grey (1) color 

was also present in OLD at Site-II (Table 6.3 and 6.4). 
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6.3.1.8. Skin color 

Most of the chicken of all breeds were having white skin (408 vs 293) and yellow (18 vs 

29) at Site-I and Site-II, respectively. Black skin was also observed in 2 and 2, 

respectively in FRR and OLD at Site-II. The OLD breed at Site-I was having highest 

number of yellow skin color i.e., 11 out of 26. 

 

6.3.1.9. Shank color 

The most prevalent shank color observed at Site-I was black (142) followed by yellow 

(127), white (126), green (14), pinkish (14) and 4 other colors while at Site-II most 

prevalent color observed was yellow (112) followed by black (93) white (90),  pinkish 

(18) and green (13). 

 

6.3.1.10. Shank/foot color 

Shank/foot color observed was black 144, white 130, yellow 128, green 14 and other 

colors 10 at Site-I while yellow 111, black 98, white 90, other colors 14 and green 13 was 

observed at Site-II. Least color variation in shank/foot color was found in FYM at Site-II 

with all 7 black observations while at Site-I four yellow and 17 black color observations 

were made.  

 

6.3.1.11. Comb color 

Almost all breeds had red comb (411 vs 307), respectively at Site-I and II. Other comb 

colors found were 13 black, 2 brown at each site with 2 white at Site-II. Black comb color 

was observed at the most in FRU (10) followed by FYM (2), and NNK (1) at Site-I while 

in ASL (6), FRU (4), OLD (2) and OCB (1) at Site-II.  

 

6.3.1.12. Earlobe color 

Predominant earlobe color found among all chicken breeds was red n=182 vs 173, white 

79 vs 88, black 4 vs 5, yellow 1 vs 1, brown 1 vs 3 and other 160 vs 56, respectively at 

Site-I and II. (Other colors was a mixture of red and white) 

 

6.3.1.13. Eye color 

In majority of the cases eye color was yellow 331 followed by brown 64, white 14, others 

13 and black 2 at Site-I while yellow 245 followed by others 25, brown 18, white 14, 

black 5, red 4 and grey 3 at Site-II.   
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6.3.1.14. Egg shell color 

In almost all the cases egg shell color was brown 421 vs 287 with 4 vs 23 white, 1 vs 3 

black, 1 vs 3 dark brown, respectively at Site-I and II. A single case of blackish egg shell 

reported at Site-I was in NNK and 2 in FRU and 1 OLD at Site-II. 

 

6.3.1.15. Meat color 

All breeds were reported having red color meat 425 vs 325, respectively at Site-I and II.  

Blackish (very dark red) meat color was reported in 1 and 1 in ASL and NNK breed, 

respectively at Site-I while brownish meat color was also reported in ASL (1) at Site-II. 

 

Table 6.4: Plumage pattern of various chicken breeds at Site-I 

 Trait  

Breeds 

A
S

L
 

(3
8)

 

N
N

 K
 

(1
8)

 

F
Y

M
  

(2
1)

 
R

IR
 

(7
5)

 

F
R

R
 

 (
9)

 

F
R

A
 

( 
46

) 
F

R
U

 
(1

90
) 

O
L

D
 

 (
26

) 

O
C

B
 

(4
) 

Plumage 
colour 

Black 8 3 4 0 0 9 16 5 0 
Yellow 0 0 0 0 0 0 1 0 0 
White 1 0 0 0 0 0 5 2 0 
Black & 
white 

2 0 2 0 1 3 4 2 0 

Brown 15 8 1 63 1 9 61 8 3 
Grey 0 0 0 0 0 0 3 0 0 
Multicolor 12 7 14 12 7 25 99 9 1 
Salaty 0 0 0 0 0 0 1 0 0 
Red 0 0 0 0 0 0 0 0 0 
Others 0 0 0 0 0 0 0 0 0 

Skin colour Black 0 0 0 0 0 0 0 0 0 
Yellow 2 1 0 0 0 2 2 11 0 
White 36 17 21 75 9 44 188 15 4 

Shank colour White 10 5 0 27 4 17 55 6 2 
Pinkish 1 0 0 1 0 0 9 3 0 
Yellow 16 3 4 26 0 16 50 10 2 
Black 11 9 17 14 5 11 68 7 0 
Green 0 0 0 6 0 2 6 0 0 
Others 0 1 0 1 0 0 2 0 0 

Shank/foot 
colour 

Black 10 8 17 14 5 11 72 7 0 
Yellow 16 3 4 26 0 16 51 10 2 
White 11 7 0 27 4 17 56 6 2 
Green 0 0 0 6 0 2 6 0 0 
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Others 1 0 0 2 0 0 5 3 0 
Comb color Black 0 1 2 0 0 0 10 0 0 

White 0 0 0 0 0 0 0 0 0 
Brown 0 0 0 0 0 0 1 1 0 
Red 38 17 19 75 9 46 178 25 4 
Others 0 0 0 0 0 0 1 0 0 

Earlobe  
color 

Black 0 2 0 0 0 0 2 0 0 
Yellow 0 0 0 0 0 0 1 0 0 
White 0 2 7 8 0 3 54 4 1 
Brown 0 1 0 0 0 0 0 0 0 
Red 27 7 9 35 7 32 54 10 1 
Others 11 6 5 32 2 11 79 12 2 

Eye color Black 0 0 0 1 0 0 1 0 0 
Yellow 35 15 6 61 5 42 146 18 3 
White 2 0 1 1 0 1 6 3 0 
Brown 1 2 14 8 3 2 33 0 1 
Grey 0 0 0 0 0 0 0 0 0 
Green 0 0 0 1 1 0 0 0 0 
Red 0 1 0 0 0 0 0 0 0 
Others 0 0 0 3 0 1 4 5 0 

Egg shell 
color 

Black 0 1 0 0 0 0 0 0 0 
White 0 1 0 0 0 1 0 2 0 
Brown 38 15 21 75 9 45 190 24 4 
Dark 
brown 

0 1 0 0 0 0 0 0 0 

Meat color Black 1 1 0 0 0 0 0 0 0 
White 0 0 0 0 0 0 0 0 0 
Brown 0 0 0 0 0 0 0 0 0 
Red 37 17 21 75 9 46 190 26 4 

Breeds: ASL= Aseel; NNK= Naked Neck; FYM= Fayoumi; RIR= Rhode Island Red; FRR= Fayoumi X 
Rhode Island Red; FRA= Fayoumi X Rhode Island Red X Aseel; FRU= Fayoumi X Rhode Island Red X 
unknown; OLD= other local Desi; OCB= other crossbred 
 

Table 6.5: Plumage pattern of various chicken breeds at Site-II 

 Trait 

Breeds 

A
S

L
 

(5
5)

 

N
N

K
 

(5
) 

F
Y

M
 

(7
) 

R
IR

 
 (

11
) 

F
R

R
 

(1
1)

 
F

R
A

 
(2

1)
 

F
R

U
 

(1
18

) 

O
L

D
 

(6
3)

 

O
C

B
 

(3
5)

 

Plumage 
color 

Black 16 0 1 0 0 1 7 20 5 
Yellow 0 0 0 0 0 0 0 0 0 
White 1 0 0 0 0 0 7 5 6 
Black & 
white 

1 0 1 0 0 0 1 0 3 
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Brown 20 4 1 9 8 11 66 9 6 
Grey 0 0 0 0 0 0 0 0 1 
Multicolor 17 1 4 1 3 9 36 24 14 
Salaty 0 0 0 0 0 0 0 0 0 
Red 0 0 0 1 0 0 0 1 0 
Others 0 0 0 0 0 0 1 4 0 

Skin color Black 0 0 0 0 2 0 0 2 0 
Yellow 6 0 0 0 0 3 6 10 4 
White 49 5 7 11 9 18 112 51 31 

Shank color White 16 4 0 4 3 4 38 11 10 
Pinkish 1 0 1 3 0 1 1 6 5 
Yellow 24 1 0 4 3 10 35 19 16 
Black 14 0 6 0 3 5 38 24 3 
Green 0 0 0 0 2 1 6 3 1 
Others 0 0 0 0 0 0 0 0 0 

Shank/foot 
color 

Black 14 0 7 1 3 5 40 25 3 
Yellow 24 1 0 4 3 10 34 19 16 
White 16 4 0 4 3 4 38 11 10 
Green 0 0 0 0 2 1 6 3 1 
Others 1 0 0 2 0 1 0 5 5 

Comb color Black 6 0 0 0 0 0 4 2 1 
White 1 0 0 0 0 0 1 0 0 
Brown 0 0 0 0 0 0 0 2 0 
Red 47 5 7 11 11 21 113 58 34 
Others 0 0 0 0 0 0 0 0 0 

Earlobe  
color 

Black 0 0 0 0 1 0 1 3 0 
Yellow 0 0 0 0 0 0 0 1 0 
White 13 0 1 2 2 4 28 22 16 
Brown 0 0 2 0 0 0 1 0 0 
Red 39 2 3 4 6 15 55 31 18 
Others 3 3 1 5 2 2 33 6 1 

Eye color Black 0 0 0 0 0 0 3 2 0 
Yellow 42 5 3 7 8 19 84 49 28 
White 12 0 0 1 0 1 3 6 3 
Brown 0 0 4 1 0 0 13 0 0 

Grey 0 0 0 0 0 1 0 0 2 

Green 0 0 0 0 0 0 0 0 0 
Red 1 0 0 0 0 0 2 1 0 
Others 0 0 0 2 3 0 13 5 2 

Egg shell 
color 

Black 0 0 0 0 0 0 2 1 0 
White 3 1 2 2 1 1 7 2 4 
Brown 51 4 5 8 9 17 106 59 28 
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Dark 
brown 

0 0 0 1 1 0 0 0 1 

 Meat color Black 0 0 0 0 0 0 0 0 0 
White 0 0 0 0 0 0 0 0 0 
Brown 1 0 0 0 0 0 0 0 0 
Red 54 5 7 11 11 21 118 63 35 

Breeds: ASL= Aseel; NNK= Naked Neck; FYM= Fayoumi; RIR= Rhode Island Red; FRR= Fayoumi X 
Rhode Island Red; FRA= Fayoumi X Rhode Island Red X Aseel; FRU= Fayoumi X Rhode Island Red X 
unknown; OLD= other local Desi; OCB= other crossbred 

 

6.3.2 Linear body measurements 

Body weights (gm) and linear measurements (mm) recorded for all birds above 4 months 

old at two study sites are described below: 

Note: 

(Age, sex, breed, nutrition, watering and number of birds within each breed category of 

birds affected the weight and other body measurements at two sites.  

Three male birds of WLH below one year of age were present at Site-II, their weight and 

linear body measurements were also included in the analysis to observe their body 

condition under field conditions)  

 

 

6.3.2.1. Body weight 

An overall average body weight (gm) of all breed and sex was 1008.4±530.22 with males 

averaged 1090.3±663.34 ranged between ASL 1879.5±1075.64-FRR 428.0 and females 

averaged 980.7±474.88 ranged between ASL 1704.0±613.94-FRR 439.9±100.45 was 

recorded at Site-I. An overall average body weight of 1233.8±464.78 with males 

averaged 1345.6±644.50 ranged between FRR 2547.5±470.23-WLH 790.7±349.33 and 

females averaged 1202.5±396.33 ranged between ASL 1428.5±463.80-FYM 

999.9±213.43 was recorded at Site-II. Significant differences existed between body 

weight between breeds and male and females within breeds at both sites. Non-significant 

difference in body weight existed among breeds of two sites except for RIR, FRR, FRA 

and FRU. 

 

6.3.2.2. Chest/body circumference 

An overall breed and sex average circumference (mm) of 237.3±49.49 with males 

averaged 293.3±30.55 ranged between ASL 293.3±30.55-FRR 180.0 and females 
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averaged 236.6±47.51 ranged between ASL 289.6±50.95-FRR 183.3±21.21 was found at 

Site-I. An overall average circumference of 268.42±49.44 with male averaged 

272.5±57.65 ranged between ASL 334.0±61.50-FRU 251.6±43.08 and females averaged 

267.3±46.94 ranged between ASL 282.2±42.7-FRR 250.0±40.00 FRR was recorded at 

Site-II. Non-significant difference exists between females of various breeds for body 

circumference at Site-II. 

 

6.3.2.3. Wing span 

An overall average of wing span/wing length (mm) was observed 156.0±22.92 with male 

averaged 164.2±24.61 ranged between ASL 183.9±29.31-FRR 120.0 and female 

averaged 153.3±21.68 ranged between ASL 160.8±20.40-FRR 128.8±9.91 at Site-I while 

an overall average of 177.2±22.57 with male averaged 184.8±21.45 ranged between FRR 

210.0±0.00-RIR 173.3±17.51 and female averaged 175.0±22.45 ranged between ASL 

181.2±18.19-FRR 156.7±12.25 was observed at Site-II. Non significant effect in wing 

length exists for males and females of different breeds and overall breeds at Site-II. 

 

6.3.2.4. Body length 

An overall average body length (mm) of 572.6±80.74 with male averaged 603.8±97.96 

ranged between ASL 712.3±112.71-FRR 470.0 and female 562.0±71.15 ranged between 

ASL 644.8±62.06-FRR 486.3±43.73 at Site-I while an overall average of 573.3±93.04 

with male averaged 607.5±95.35 ranged between RIR 725.0±21.21-WLH 54.67±15.28 

and female averaged 607.5±95.35 ranged between OLD 583.8±47.02-FYM 534.3±39.94 

was recorded at Site-II. Non significant effect in wing length exists for males and females 

of different breeds and overall breeds at Site-II. 

 

6.3.2.5. Breast width 

An overall average breast width (mm) of 74.2±15.15 with male averaged 74.4±19.04 

ranged between ASL 90.0±26.14-FRR 50.0 and female averaged 74.2±13.61 ranged 

between ASL 87.0±20.21-FRR 56.3±7.44 at Site-I while an overall average of 

78.6±14.88 with male averaged 81.6±20.96 ranged between FRR 100.0±14.14-WLH 

60.0±10.00 and female averaged 77.7±12.60 ranged between ASL 82.6±13.26-FRR 

66.7±18.71 was recorded at Site-II. Significant differences exist between sexes and 

breeds at both sites. 
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6.3.2.6. Keel length 

An overall breed and sex average of 91.0±19.22 with male averaged 94.9±22.06 ranged 

between ASL 121.5±33.63-FRR 70.0 and females averaged 94.9±22.06 ranged between 

ASL 106.0±19.84-FRR 71.9±9.98 was recorded at Site-I while an average of 101.1±35.30 

with male averaged 102.1±27.35 ranged between FRR 140.0±0.00-WLH and OLD 

90.0±10.00 and female averaged 100.8±37.26 ranged between ASL 114.4±84.10-FYM 

94.3±9.76 was found at Site-II.  

 

6.3.2.7. Pelvis width 

An overall average of 20.6±7.93 with male averaged  16.9±6.65 ranged between NNK 

23.3±2.89-FRR 15.0 and female averaged  21.80±7.95 ranged between NNK 26.7±7.94-

FRR 13.8±3.54 at Site-I while  an overall average of  21.5±8.72 with male averaged  

16.8±7.38 ranged between FRR  30.0±11.67-OCB 16.7±16.07 and female averaged 

22.8±8.62 ranged between FRR 28.3±7.07-OCB 18.0±9.14  was recorded at Site-II. A 

very high figure of pelvis width among FRR male birds might be the data error. Non 

significant difference exists between breeds and females of various breeds for keel length 

at Site-II. Pelvis width was non significant between males of different breeds at Site-I.  

 

6.3.2.8. Shank length 

An overall average of 86.3±14.76   with male averaged 93.0±18.53 ranged between ASL 

113.9±23.99-FRR 70.0 and female averaged 84.0±12.48 ranged between ASL 

97.8±75.63-FRR 75.6±11.16 at Site-I while an average of 88.1±11.63 with male averaged 

94.8±14.38 ranged between FRR 115.0±7.07-FRU 88.6±11.59 and female averaged 

86.3±10.00 ranged between ASL 91.2±9.36-RIR 78.0±10.95 was recorded at Site-II. 

 

6.3.2.9. Thigh circumference 

An overall average of 92.9±23.74 with male averaged 101.1±29.70 ranged between ASL 

125.4±40.75-FRR 80.0 and female averaged 90.1±20.69 ranged between ASL 

119.6±21.65-FRR 70.0±8.86 at Site-I while an overall average of 97.3±21.35 with male 

averaged 104.0±25.51 ranged between ASL 130.0±26.67-WLH 81.7±16.07 and females 

averaged 95.4±19.68 ranged between ASL 104.2±21.37-NNK 80.0±12.25 was recorded 

at Site-II. Males of different breeds were non significant for thigh circumference at Site-I. 
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6.3.2.10. Thigh length 

An overall average of 126.5±26.36 with male averaged 134.4±31.54 ranged between ASL 

171.5±52.42-FRR 100.0 and female averaged 123.8±23.83 ranged between ASL 

141.2±18.50-FRR 101.3±6.41 at Site-I while an overall average of 133.3±18.21 with 

male averaged 139.7±20.84 ranged between RIR 155.0±7.07-WLH 128.3±20.21 and 

female averaged 131.5±17.02 ranged between ASL 140.0±15.52-NNK 120.0±12.25 was 

recorded at Site-II. Males of different breeds were non significant for thigh length at Site-

II. 
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Table 6.6: Mean±SD values of body weight (gm) and linear measurements (mm) of various chicken breeds at Site-I 

Breed Sex 
Body 

weight 
Circumfe

rence 
Wing 
length 

Body 
length 

Breast 
width 

Keel 
length 

Pelvis 
width 

Shank 
length 

Thigh 
circumfe

rence 

Thigh 
length 

ASL 
(38) 

Male 
1879.5± 
1075.64 

279.2± 
77.94 

183.9± 
29.31 

712.3± 
112.71 

90.0± 
26.14 

121.5± 
33.63 

15.4± 
4.31 

113.9± 
23.99 

125.4± 
40.75 

171.5± 
52.42 

Female 
1704.4± 
613.94 

289.6± 
50.95 

160.8± 
20.40 

644.8± 
62.06 

87.0± 
20.21 

106.0± 
19.84 

24.6± 
7.35 

97.8± 
14.44 

119.6± 
21.65 

141.2± 
18.50 

Overall 
1764.3± 
791.72 

286.1± 
60.65 

168.7± 
25.91 

667.9± 
87.58 

88.0± 
22.10 

111.3± 
26.04 

21.5± 
7.79 

103.3± 
19.53 

121.6± 
29.16 

151.6± 
36.41 

NNK 
(18) 

Male 
1394.7± 

64.04 
293.3± 
30.55 

173.3± 
20.82 

626.7± 
23.09 

80.0± 
10.00 

111.7± 
17.56 

23.3± 
2.89 

96.7± 
11.55 

113.3± 
20.82 

138.3± 
2.89 

Female 
1029.1± 
323.99 

248.7± 
37.20 

152.0± 
15.21 

552.0± 
51.30 

76.7± 
9.76 

90.3± 
25.94 

26.7± 
7.94 

82.7± 
10.50 

90.7± 
15.34 

121.3± 
12.46 

Overall 
1090.1± 
326.46 

256.1± 
39.28 

155.6± 
17.56 

564.4± 
55.22 

77. 2± 
9.58 

93.9± 
25.64 

26.1± 
7.39 

85.0± 
11.63 

94.4± 
17.90 

124.2± 
13.09 

FYM 
(21) 

Male 
898.3± 
313.23 

260.0± 
31.62 

182.5± 
9.57 

610.0± 
25.82 

70.0± 
8.16 

90.0± 
8.16 

22.5± 
5.00 

97.5± 
9.57 

87.5± 
9.57 

137.5± 
9.57 

Female 
864.4± 
339.82 

236.5± 
40.15 

158.8± 
18.67 

561.8± 
55.14 

67.9± 
13.81 

90.6± 
16.76 

21.2± 
9.44 

78.5± 
8.25 

79.1± 
12.78 

125.9± 
12.28 

Overall 
870.8± 
327.54 

241.0± 
39.10 

163.3± 
19.58 

571.0± 
53.94 

68.3± 
12.78 

90.5± 
15.32 

21.4± 
8.68 

82.1± 
11.24 

80.7± 
12.48 

128.1± 
15.50 

RIR (75) 

Male 
1034.7± 
466.57 

243.1± 
52.27 

163.6± 
23.90 

590.0± 
107.82 

75.0± 
14.37 

94.2± 
17.37 

17.5± 
4.40 

90.5± 
14.33 

102.5± 
27.94 

130.5± 
24.64 

Female 
753.2± 
342.22 

210.7± 
44.90 

146.6± 
30.41 

530.0± 
61.37 

70.5± 
10.17 

82.0± 
13.55 

19.4± 
7.73 

80.4± 
13.56 

82.4± 
14.94 

116.3± 
21.02 

Overall 
873.3± 
421.09 

224.5± 
50.49 

153.9± 
28.91 

555.6± 
88.89 

72.4± 
12.26 

87.2± 
16.36 

18.6± 
6.55 

84.7± 
14.69 

91.0± 
23.52 

122.3± 
23.56 
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FRR (9) 

Male 428.0 180.0 120.0 470.0 50.0 70.0 15.0 70.0 80.0 100.0 

Female 
441.4± 
107.28 

183.8± 
22.64 

128.8± 
9.91 

486.3± 
43.73 

56.3± 
7.44 

71.9± 
9.98 

13.8± 
3.54 

75.6± 
11.16 

70.0± 
8.86 

101.3± 
6.41 

Overall 
439.9± 
100.45 

183.3± 
21.21 

127.8± 
9.72 

484.4± 
41.26 

55.6± 
7.26 

71.7± 
9.35 

13.9± 
3.33 

75.0± 
10.61 

71.1± 
8.94 

101.1± 
6.01 

FRA 
(46) 

Male 
1188.3± 
830.41 

231.8± 
65.55 

157.7± 
28.93 

629.1± 
103.87 

80.5± 
24.95 

93.6± 
20.87 

15.5± 
5.68 

93.6± 
26.28 

103.2± 
36.62 

135.9± 
30.23 

Female 
1058.9± 
447.39 

242.0± 
46.89 

153.7± 
18.64 

574.0± 
60.69 

73.1± 
12.78 

88.0± 
19.82 

21.6± 
7.35 

87.1± 
10.52 

96.6± 
18.78 

126.6± 
15.71 

Overall 
1089.8± 
554.60 

239.6± 
51.34 

154.7± 
21.25 

587.2± 
75.80 

74.9± 
16.48 

89.4± 
19.99 

20.1± 
7.42 

88.7± 
15.65 

98.2± 
23.93 

128.8± 
20.15 

FRU 
(190) 

Male 
852.5± 
388.66 

219.2± 
39.89 

156.6± 
18.56 

574.1± 
65.47 

68.9± 
17.64 

87.7± 
16.23 

16.2± 
9.01 

88.0± 
14.16 

92.4± 
23.38 

123.2± 
19.87 

Female 
923.8± 
410.52 

233.1± 
42.79 

153.7± 
17.48 

560.1± 
72.76 

74.8± 
12.78 

89.3± 
16.21 

21.6± 
7.86 

83.6± 
11.81 

87.2± 
19.73 

122.1± 
27.52 

Overall 
909.9± 
406.34 

230.4± 
42.50 

154.3± 
17.68 

562.8± 
71.45 

73.7± 
14.01 

89.0± 
16.19 

20.6± 
8.35 

84.5± 
12.39 

88.2± 
20.53 

122.3± 
26.16 

OLD 
(26) 

Male 
1178.6± 
749.67 

250.0± 
48.99 

176.0± 
26.08 

590.0± 
74.83 

66.0± 
8.94 

90.0± 
15.81 

15.0± 
6.12 

93.0± 
17.18 

98.0± 
30.33 

146.0± 
36.47 

Female 
1119.7± 
349.81 

254.8± 
41.06 

160.0± 
34.06 

553.3± 
46.94 

72.9± 
8.45 

95.5± 
14.99 

25.2± 
7.33 

80.5± 
6.87 

96.2± 
13.96 

135.5± 
18.57 

Overall 
1131.0± 
434.02 

253.9± 
41.67 

163.1± 
32.84 

560.4± 
53.63 

71.5± 
8.81 

94.4± 
14.99 

23.3± 
8.12 

82.9± 
10.50 

96.5± 
17.42 

137.5± 
22.51 

OCB (4) 
Male 

747.5± 
180.31 

215.0± 
7.07 

162.5± 
17.68 

585.0± 
77.78 

65.0± 
7.07 

80.0± 
14.14 

20.0± 
7.07 

85.0± 
7.07 

95.0± 
7.07 

120.0± 
28.28 

Female 
1142.0± 
633.57 

230.0± 
42.43 

155.0± 
7.07 

630.0± 
84.85 

77.5± 
3.54 

105.0± 
21.21 

22.5± 
3.54 

95.0± 
7.07 

105.0± 
21.21 

127.5± 
24.75 
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Overall 
944.8± 
443.30 

222.0± 
26.30 

158.8± 
11.81 

607.5± 
71.36 

71.3± 
8.54 

92.5± 
20.62 

21.3± 
4.79 

90.0± 
8.16 

100.0± 
14.14 

123.8± 
22.13 

Overall male (108) 
1090.3± 
663.34 

239.4± 
55.10 

164.2± 
24.61 

603.8± 
97.96 

74.4± 
19.04 

94.9± 
22.06 

16.9± 
6.65 

93.0± 
18.53 

101.1± 
29.70 

134.4± 
31.54 

Overall female (319) 
980.7± 
474.88 

236.6± 
47.51 

153.3± 
21.68 

562.0± 
71.15 

74.2± 
13.61 

89.7± 
18.01 

21.8± 
7.95 

84.0± 
12.48 

90.1± 
20.69 

123.8± 
23.83 

Overall Site (427) 
1008.4± 
530.22 

237.3± 
49.49 

156.0± 
22.92 

572.6± 
80.74 

74.2± 
15.15 

91.0± 
19.22 

20.6± 
7.93 

86.3± 
14.76 

92.9± 
23.74 

126.5± 
26.36 

Breeds: ASL= Aseel; NNK= Naked Neck; FYM= Fayoumi; RIR= Rhode Island Red; FRR= Fayoumi X Rhode Island Red; FRA= Fayoumi X Rhode Island Red X 
Aseel; FRU= Fayoumi X Rhode Island Red X unknown; OLD= other local Desi; OCB= other crossbred 
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Table 6.7: Mean±SD values of body weight (gm) and linear measurements (mm) of various chicken breeds at Site-II 

Breed Sex 
Body 

weight 
(gm) 

Circumfer
ence 

Wing 
length 

Body 
length 

Breast 
width 

Keel 
length 

Pelvis 
width 

Shank 
length 

Thigh 
circumfe

rence 

Thigh 
length 

ASL (55) 

Male 
1988.4± 
721.14 

334.0± 
61.50 

184.0± 
24.59 

633.0± 
77.33 

99.0± 
17.92 

129.0± 
40.12 

20.5± 
6.43 

110.0± 
18.26 

130.0± 
26.67 

151.0± 
24.70 

Female 
1428.5± 
463.80 

282.2± 
42.74 

181.2± 
18.19 

578.4± 
87.36 

82.6± 
13.26 

114.4± 
84.10 

22.3± 
7.88 

91.2± 
9.36 

104.2± 
21.37 

140.0± 
15.52 

Overall 
1530.3± 
556.28 

291.6± 
50.25 

181.7± 
19.27 

588.4± 
109.13 

85.6± 
15.42 

117.0± 
77.87 

22.0± 
7.61 

94.6± 
13.43 

108.9± 
24.32 

142.0± 
17.79 

NNK (5) Female 
1191.0± 

69.22 
252.0± 

8.37 
184.0± 

8.94 
542.0± 
10.95 

74.0± 
15.17 

96.0± 
13.42 

21.0± 
4.18 

83.0± 
9.75 

80.0± 
12.25 

120.0± 
12.25 

FYM (7) Female 
999.9± 
213.43 

261.4± 
19.52 

164.3± 
13.97 

534.3± 
39.94 

72.9± 
9.51 

94.3± 
9.76 

20.0± 
5.77 

85.0± 
18.03 

85.7± 
9.76 

125.7± 
11.34 

RIR (11) 

Male 
1235.2± 
327.02 

278.3± 
33.12 

173.3± 
17.51 

596.7± 
38.30 

66.7± 
31.41 

106.7± 
17.51 

19.2± 
3.76 

93.3± 
5.16 

96.7± 
16.33 

136.7± 
16.33 

Female 
1201.2± 
558.58 

278.0± 
34.21 

166.0± 
15.17 

540.0± 
69.64 

76.0± 
8.94 

98.0± 
13.04 

26.0± 
12.45 

78.0± 
10.95 

88.0± 
14.83 

112.0± 
49.19 

Overall 
1219.7± 
422.60 

278.2± 
31.88 

170.0± 
16.12 

570.9± 
59.57 

70.9± 
23.43 

102.7± 
15.55 

22.3± 
9.05 

86.4± 
11.20 

92.7± 
15.55 

125.5± 
35.60 

FRR (11) 

Male 
2547.5± 
470.23 

305.0± 
21.21 

210.0± 
0.00 

725.0± 
21.21 

100.0± 
14.14 

140.0± 
0.00 

30.0± 
0.00 

115.0± 
7.07 

130.0± 
14.14 

155.0± 
7.07 

Female 
1152.0± 
431.75 

250.0± 
40.00 

156.7± 
12.25 

562.2± 
34.56 

66.7± 
18.71 

101.1± 
19.00 

28.3± 
7.07 

88.9± 
7.82 

95.0± 
25.50 

121.1± 
16.91 

Overall 
1405.7± 
699.93 

260.0± 
42.66 

166.4± 
24.20 

591.8± 
73.05 

72.7± 
21.95 

108.2± 
23.16 

28.6± 
6.36 

93.6± 
12.86 

101.4± 
27.21 

127.3± 
20.54 

FRA (21) Male 
1398.2± 
689.51 

264.0± 
62.57 

186.0± 
19.55 

619.0± 
75.78 

85.0± 
19.58 

98.5± 
21.09 

16.5± 
6.26 

95.0± 
12.69 

110.0±2
2.61 

141.0± 
16.63 
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Female 
1490.4± 
432.63 

254.6± 
56.63 

179.0± 
12.21 

572.7± 
45.63 

84.6± 
12.34 

102.3± 
20.42 

25.9± 
7.35 

87.3± 
7.86 

121.4± 
20.01 

136.4± 
15.67 

Overall 
1446.5± 
556.55 

259.1± 
58.22 

182.3± 
16.10 

594.8± 
64.70 

84.8± 
15.77 

100.5±20
.30 

21.4± 
8.24 

91.0± 
10.91 

116.0± 
21.54 

138.6± 
15.90 

FRU 
(118) 

Male 
1138.4± 
482.05 

251.6± 
43.08 

179.2± 
21.97 

591.6± 
77.66 

77.6± 
18.49 

95.0± 
18.60 

15.6± 
4.86 

88.6± 
11.59 

94.4± 
21.23 

133.4± 
20.95 

Female 
1141.2± 
347.92 

265.9± 
55.27 

172.7± 
28.78 

546.4± 
123.97 

76.5± 
12.44 

97.3± 
14.51 

24.7± 
8.70 

83.4± 
9.70 

89.1± 
16.54 

130.1± 
15.20 

Overall 
1140.6± 
377.96 

262.9± 
53.08 

174.1± 
27.53 

555.9± 
116.91 

76.7± 
13.86 

96.8± 
15.41 

22.8± 
8.86 

84.5± 
10.30 

90.3± 
17.67 

130.8± 
16.54 

WLH (3) Male 
790.7± 
349.33 

226.7± 
20.82 

183.3± 
11.55 

536.7± 
15.28 

60.0± 
10.00 

90.0± 
10.00 

16.7± 
16.07 

91.7± 
16.07 

81.7± 
16.07 

128.3± 
20.21 

OLD  
(63) 

Male 
1222.3± 
498.01 

276.7± 
41.63 

196.7± 
11.55 

610.0± 
26.46 

76.7± 
15.28 

90.0± 
10.00 

16.7± 
16.07 

86.7± 
11.55 

96.7± 
20.82 

140.0± 
10.00 

Female 
1169.3± 
332.77 

267.3± 
39.91 

177.2± 
18.60 

583.8± 
47.02 

77.5± 
10.02 

97.0± 
12.60 

21.2± 
8.51 

88.8± 
8.57 

97.0± 
17.20 

133.8± 
14.54 

Overall 
1171.8± 
336.91 

267.8± 
39.69 

178.1± 
18.74 

585.1± 
46.45 

77.5± 
10.15 

96.7± 
12.51 

21.0± 
8.84 

88.7± 
8.62 

97.0± 
17.19 

134.1± 
14.36 

OCB (35) 

Male 
1201.8± 
602.26 

271.7± 
69.39 

195.4± 
22.31 

613.3± 
94.61 

82.9± 
18.40 

102.5± 
18.03 

11.7± 
4.92 

95.4± 
12.33 

103.3± 
28.07 

143.3± 
24.25 

Female 
1058.4± 
421.41 

260.4± 
42.58 

175.7± 
15.62 

568.7± 
57.23 

78.3± 
13.02 

97.2± 
12.69 

18.1± 
9.14 

83.0± 
9.26 

95.2± 
19.74 

125.7± 
16.26 

Overall 
1107.6± 
486.86 

264.3± 
52.54 

182.4± 
20.23 

584.0± 
74.01 

79.9± 
14.97 

99.0± 
14.69 

15.9± 
8.44 

87.3± 
11.84 

98.0± 
22.86 

131.7± 
20.83 

Overall male (72) 
1345.6± 
644.50 

272.5± 
57.65 

184.8± 
21.45 

607.5± 
95.35 

81.6± 
20.96 

102.1± 
27.35 

16.8± 
7.38 

94.8± 
14.38 

104.0± 
25.51 

139.8± 
20.84 

Overall female (257) 1202.5± 267.3± 175.0± 563.7± 77.7± 100.8± 22.8± 86.3± 95.4± 131.5± 
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396.33 46.94 22.45 90.26 12.60 37.26 8.62 10.00 19.68 17.02 

Overall site (329) 
1233.8± 
464.78 

268.4± 
49.44 

177.2± 
22.57 

573.3± 
93.04 

78.6± 
14.88 

101.1± 
35.30 

21.5± 
8.72 

88.1± 
11.63 

97.3± 
21.35 

133.3± 
18.21 

Breeds: ASL= Aseel; NNK= Naked Neck; FYM= Fayoumi; RIR= Rhode Island Red; FRR= Fayoumi X Rhode Island Red; FRA= Fayoumi X Rhode Island Red X 
Aseel; FRU= Fayoumi X Rhode Island Red X unknown; WLH= White Leghorn; OLD= other local Desi; OCB= other crossbred 
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6.3.3. Body condition score 

Body condition score averaged 2.8±0.47 ranged between 3.1 (ASL) - 2.1 (FRR) was 

found at Site-I while an overall average of 3.0±0.42 ranged between 3.2 (FRA) - 2.6 

(FRR) was observed at Site-II. Body condition score was higher at Site-II than Site-

Iamong all breeds except Aseel (Table 6.8).  

 
Table 6.8: Body condition score of chicken at two sites  
  Site-I Site-II 

Breeds N Mean SD N Mean SD 

Aseel (ASL) 38 3.1 0.41 55 3.0 0.38 

Naked Neck (NNK) 18 2.8 0.51 5 3.0 0.00 

Fayoumi (FYM) 21 2.8 0.40 7 3.0 0.00 

Rhode Island Red (RIR) 75 2.6 0.56 11 2.9 0.30 

Fayoumi X Rhode Island Red (FRR) 9 2.1 0.33 11 2.6 0.50 

Fayoumi X Rhode Island Red X Aseel 
(FRA) 

46 2.8 0.49 21 3.2 0.51 

Fayoumi X Rhode Island Red X 
unknown (FRU) 

190 2.8 0.41 118 3.0 0.41 

White leghorn (WLH) 0 0 0 3 2.7 0.58 
Other local Desi (OLD) 26 2.8 0.40 63 3.0 0.31 
Other crossbred (OCB) 4 2.8 0.50 35 2.9 0.59 
Overall  427 2.8 0.47 339 3.0 0.42 
 

6.4. Discussion  

Among the various qualitative traits studied at two sites, the predominant comb type 

found was single comb (72.4%) at Site-I and pea comb (57.4%) at Site-II. In agreement 

with present study Cabarles et al. (2012) found 50.49% chicken with single comb 

followed by 40.12% pea comb and remaining with rose, strawberry, walnut and buttercup 

comb among the traditional chicken of Western Visayas, Philippines. Mogesse (2007) 

while working with indigenous chicken in 3 different agro-ecological zones of Northwest 

Ethiopia observed 50.72% pea combs, 13.34% single comb, 16.64% rose comb, 5.97% 

walnut/strawberry and 13.37% V-shaped combs. Kibret (2008) recorded 56% birds with 

rose, 22% with pea and 22% single while 100% pea comb observation in Bangladeshi 

indigenous chicken by Faruque et al. (2010) was not parallel to present work. Dinesh et 

al. (2008) also found the single and pea comb among the indigenous chicken of 

Combodia while Iqbal and Pampori (2008) observed single (71%), rose (20%) and pea 
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(9%) combs among Kashmiri indigenous chicken in Northwest of India. The occurrence 

of single comb (rrpp) among most of the indigenous chicken of Asian and African hot 

regions has its importance during natural selection as it helps reduce body heat (Duguma, 

2006). Type of the comb is under the complex gene action with pea (rrP_) and rose 

(R_pp) cross resulting in walnut/strawberry (R_P_) comb type (Crawford, 1990). Nearly 

80% birds in current study were observed with upright comb and rest with tilted comb 

position. Comb gets tilts as it grows larger in size and heavy in weight with age. Number 

of studies conducted mainly at African region (Mogesse, 2007; Dana et al., 2010; 

Cabarles et al., 2012) reported 34-48.82% birds with crest is not in accordance with 

present finding of plain head shape (98.8%). Crest is an autosomal incomplete dominance 

of – Cr gene and indigenous chicken in current study seemed recessive for this gene. 

Moreover, fleshy comb with highly dissipating heat seemed favorable through natural 

selection in the hot climate of the region under study.  

 

Among the more than 70% of the chicken at both study sites feather pattern was of not 

well defined. There seemed to be some other sort of pattern but that could not be 

categorized into lacing, barring, mottling, spangling etc. ASL and RIR breeds of chicken 

at Site-I and FYM and RIR at Site-II were important that showed 20-45% not defined 

pattern. It was found significantly different (p < 0.05) between breed and site for OCB. 

Females were little more in number with not defined feather pattern than males. There 

was significant difference (p < 0.05) between females at Site-I and males at Site-II for 

feather pattern. The current work was not in agreement with Cabarles et al. (2012) and 

Iqbal and Pampori (2008) who found lacing and barring, respectively in native chicken of 

Philippines and Bangladesh. Tails were present and shank feather were absent in almost 

all breeds while neck feather were absent in NNK and in few number among other 

crossbred in current study.  Similar studies made elsewhere are in agreement with present 

work (Dinesh et al., 2008; Iqbal and Pampori, 2008; Mengesha et al., 2008; Islam and 

Nishibori, 2009; Dana et al., 2010). In agreement with present study Mogesse, 2007 

observed absence of shank feather in more than 97% indigenous chicken of Ethiopia. 

 

Majority of the birds in current study were multicolor and brown plumage followed by 

black, white, black & white and other color.  Similar findings were made by Iqbal and 

Pampori (2008) in Kashmiri chicken in India while Islam and Nishibori (2009) observed 

red, brown, black, white and multicolor in Bangladeshi chicken. Studies made in the 
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Northwest Vietnam on the Hmong chickens found nearly 70% brown, 15% black and 

15% white plumage (Cuc et al., 2006). On the other hand Cabarles et al. (2012) studied 

highest percentage of brown followed by black, red, wheaten, salty, silver and other 

colors in Philippines chicken. Contrary to present work Mogesse (2007) reported highest 

percentage of birds with white followed by grayish and red plumage in Northwest 

Ethiopia. According to Bhuiyan and Deb (2005) and Mengesha et al. (2008) plumage 

color variation among present day chicken breeds reveals their genetic dilution, mutation, 

natural selection, uncontrolled breeding and preference by farmers of the area. Dark and 

multicolor plumage indicates hardiness of indigenous chicken towards harsh climate and 

camouflage properties from predator. 

 

Higher number of indigenous birds with white skin than yellow were reported elsewhere 

in agreement with present study (Iqbal and Pampori, 2008; Kibret 2008; Cabarles et al., 

2012) while Islam and Nishibori (2009) observed all NNK birds with yellow skin. 

Though yellow skin is an abundant phenotype among domestic chickens yet it is caused 

by a recessive allele (ww) so in crossbred it gets dominate by white skin genes (W_). 

Shank/shank and foot color in present study were prominent with black, yellow and 

white. Black shank observations were higher in present study than the works of Dana et 

al. (2010) and Bogale (2008) while in agreement with Kibret (2008). Similar to present 

work Faruque et al. (2010) recorded 35% of native chicken with white shank color 

followed by yellow 31.68%, black 11.66% and others 21.67%. The shank/feet color is 

controlled by genes that affect the skin at various skin depths.  The visible color is due to 

the combined effect of the different colors of the dermis and the epidermis. Black shanks 

were the result of black dermis over white epidermis and other colors black dermis over 

yellow dermal skin in indigenous chicken. White skin (dominant over yellow) was higher 

among studied birds so the black and white shanks were more than any other color 

category.  Iqbal and Pampori, (2008) observed yellow 50%, black 21% and slaty 28% 

skin color among the indigenous chicken.  In present work green/others shanks were less 

than 4% while Dinesh et al. (2008) reported higher percentage of birds with 

blue/green/grey shanks in Cambodian indigenous chicken.  

 

Comb color in present study was in accordance with the findings of Iqbal and Pampori 

(2008) while not in agreement with the study of Faruque et al. (2010) that observed 55% 

red and rest of birds with brown and pale color in Bangladeshi chicken.  Earlobes were 
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predominant red at both sites followed by mixture of red-white at Site-I and white at Site-

II. Kibret (2008) reported 55% birds with red earlobes and rest with red-white. Dinesh et 

al. (2008) reported 84.3% red earlobes and in one of the studied province red-white upto 

21.4%. Iqbal and Nishibori (2009) reported 91% birds with white and rest with red 

earlobes. The red color of the comb and earlobes is due to the rich blood supply that is not 

masked through thicker epidermis. The white earlobe is due to the purine pigment which 

is controlled by a number of genes.  The trait is polygenic and complex gene action lays 

that result in mixture of white and red is not fully understood. The variety of earlobe 

colours can be present among chicken because of ancestral lineages and mutations due to 

the hyberdization of sub-species of Gallus gallus thousands year ago. The different 

distributions of other earlobe colors in the cited studies might due to the adaptability of 

chickens with specific earlobe colour to local conditions. This pigmentation in the 

earlobes serves as thermoregulatory by absorbing or radiating solar radiation away from 

the body (Egahi et al., 2010).  

 

Among all the breeds present at two sites about 75% birds were recorded with yellow 

(bay) eyes except NNK that also had brown eye color in equal number. Similar to present 

study Dinesh et al. (2008) reported orange the most common eye color upto 68.2% 

followed by 15.7% pearl among the Combodian chicken. The findings of Duguma (2006) 

in Ethiopia showed all chickens with black-coloured eye. The observed differences 

among various workers were probably due to the absence/differences of standardized 

characterization guide for indigenous chicken breeds as phenotypic characterization guide 

by FAO was published after November 2010 (FAO, 2012).  

 

Egg shell color was predominantly brown at both sites while white and in some cases 

blackish shell was also reported. Though the indigenous chicken are known for brown 

egg shell, Faruque et al. (2010) reported higher proportion of white egg shell than present 

study while Halima (2007) reported light brown and pale egg shell in Northwestern 

Ethiopian indigenous chicken. Different shell colors are formed due to the pigment 

depositions under multiple gene action. Cream to dark brown colored eggs is due to the 

pigment protoporphyrin, derived from hemoglobin in the blood. Eggs reported white in 

current study were pale/cream in color. Meat color in current study was mostly reported 

red while small percentage of white, brownish and blackish meat was also reported. Few 

birds observed in present study categorized in OLD exhibited black comb, eyes, shank 
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and even their meat and egg shell color was reported with black tinge. According to 

Smyth (1990) high levels of melanin in the skin may leads to dark colour of combs in 

certain types of chickens.  Assimilation of the pigments is also a genetic trait and similar 

to present work grayish to black coloration in skin, shank, earlobes and feathers is 

reported in some Phia naku chicken by Eriksson et al. (2007). 

 

Banerjee (2012) working on various morphological traits in indigenous chicken of Sikkim 

and West Bengal reported body weight in cocks ranged between 963-1575g and hens 

885-1236g in agreement with current study while a higher body weight of 1.7kg cock; 

1.3kg hen and 2.1kg cock; 1.4kg hen was reported, respectively by Hagan et al. (2013) 

and Ssewannyana et al. (2008) was not in agreement with the present study. This 

difference might be due to breed, nutrition and specially the age as all birds above 

4months irrespective of age class was recorded and analyzed in the present study. Alemu 

and Tadelle (1997) reported higher average weight of the indigenous chicken of the 

Central Highlands of Ethiopia (1.5kg) and Halima (2007) also reported an average weight 

of 2.5kg among indigenous chicken in Northwest Ethiopia. Akilo et al. (2013) made 

similar findings of breast circumference(cm) 30.47±0.32 male; 28.85±0.36 female and 

27.83±0.25 male; 27.22±0.24 female and shank length 11.32±0.10 male; 9.99±0.12 

female and 9.22±0.08 male; 8.51±0.08 female, respectively at Horo and Jarso districts of 

Ethiopia while higher  keel length and body weight of 16.55±0.23 male,14.92±0.25 

female;13.44±0.18 male,12.72±0.17 female and 1.69±0.03 male, 1.41±0.04 female;1.29 

±0.02 male,1.12±0.02 female, respectively at Horso and Jarso districs were observed in 

the same study while body length (cm) ranged between 21.84±0.27 male- 18.62±0.2 

female was very low than present work. The method of measuring the body length and 

breed characteristics may account this difference.  In the present study body length was 

recorded laying the bird longitudinally at one side straight on ground and measuring the 

length at dorsal side from beak to the toes with measuring tape. Getu et al. (2013) while 

working with indigenous chicken of North Gondar Zone, Ethiopia recorded keel length 

and shank length lower than present work while higher body weights yet shank length of 

90.43±1.10 in NNK birds was comparable with present findings. Current work was in 

agreement with Ukwu et al. (2014) with shank length ranged between 81mm and 92mm, 

body girth/chest circumference 267mm (similar to Site-II), wing length/wing span ranged 

between 174mm and 184mm while thigh length ranged between 183-195mm was higher 

than present study. A higher value than current study for keel length reported by Ogah et 
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al. (2013) in normal feathered, frizzled and NNK Nigerian indigenous chicken was 

19.84±10.84, 20.16±3.78 and 18.05±3.14, respectively. Body girth and wing length was 

also approximate similar to the work reported by Fayeye et al. (2006) for frizzle, Naked 

Neck and normal feathered local chickens of Nigeria, 267mm, 269mm, and 275mm and 

175mm, 178mm, and 177mm, respectively. Present finding of shank length was higher 

than the value 66mm reported by Momoh and Kershima (2008) for female local chickens. 

Fauque et al. (2010) reported 92- 110.9 mm shank length with significant differences 

among among Hilly and NNK and non-descript chicken in accordance with present. 

Kibret, 2008 reported approximate similar finding of 7.25cm and 9.32cm shank length 

among mature hens and cocks, respectively but with higher body weight of 1505g among 

the Fogera local cocks than present study. Chatterjee et al. (2010) reported lower shank 

length and keel length (cm) of 7.75, 6.89 and 9.52, 8.40, respectively among Kadaknath 

and ASL breed in India in comparison with ASL in current study. Females were lower in 

shank length than males and it was also reported by Badubi et al. (2006) in Tswana 

indigenous female and male as 7.0cm and 8.5cm, respectively. Mogesse et al. (2007) 

recorded shank length (cm) of 11.3 and 10.83 and 7.50 in the Melo-Hamusit and Gassay 

cocks and Mecha hens, respectively at 22 weeks of age. Shank length has been a 

important parameter in body measurement in many literature of chicken characterization 

after weight as it gives overall idea about stature, height and body conformation and 

many scientists used it to describe breed differences as reported by Msoffe et al. (2001) in 

five local chickens of Tanzania with shank length of 13.3cm for Kuchi, 13.9cm for 

Singamagazi, 12.4cm for Mbeya, 12cm for Morogoro medium and 10cm for 

Ching’wekwe adult local cocks and 11cm for Kuchi, 10.9cm for Singamagazi, 10.2cm for 

Mbeya, 9.7cm for Morogoro medium and 8.2cm for Ching’wekwe adult local hens. 

 

6.5. Conclusions 

Among the various phenotypic traits studied the predominant comb types found were 

single (72.4%) at Site-I and pea (57.4%) at Site-II with red color and upright orientation 

in majority of the birds. Nearly all birds were having plain head shape, feathers on shanks 

and with tail. Most of the birds were with red/white earlobes, yellow eyes, red meat and 

brown egg shell. Feather pattern in 70% of the birds remained un-defined and the largest 

part of the birds was multicolored followed by brown at Site-I while brown was most 

prevalent followed by multicolored at Site-II. ASL was heavier breed at both sites and 
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overall birds were heavier at Site-I than Site-II while body condition score was higher at 

Site-II than Site-I. The diversity in indigenous chicken phenotypes in present study 

evidenced the existence of high genetic variability among indigenous chicken. Therefore, 

further work (Chapter 7) on indigenous chicken was carried out to assess genetic 

characterization at to assert their advantage of maintaining genetic diversity and 

adaptability. 
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Chapter 7 

GENETIC DIVERSITY AMONG INDIGENOUS CHICKEN 

BREEDS OF PAKISTAN BASED ON MICROSATELLITE 

MARKERS 

 

Abstract 

Genetic characterization of nine chicken populations of Pakistan viz. ASL (Aseel), FRA 

(Fayoumi X Rhode Island Red X Aseel), FRR (Fayoumi X Rhode Island Red), FRU 

(Fayoumi X Rhode Island Red X unknown), FYM (Fayoumi), NNK (Naked Neck), OCB 

(Other crossbred), OLD (other local Desi) and RIR (Rhode Island Red) was performed 

using 20 microsatellite markers proposed by FAO and ISAG. A total of 192 blood 

samples pertaining to nine chicken populations from two localities of the Punjab province 

were used in this study. DNA extraction, quantification and quality testing were carried 

out in CAAS-ILRI joint lab, China. The study was aimed at assessing the current genetic 

variability to understand whether the nine chicken populations are genetically different 

through estimates of observed number of alleles (Na), allelic frequency, allelic richness, 

observed heterozygosity (Ho) and coefficient of inbreeding (FIS) per microsatellite 

marker. All 20 loci in this study were found to be polymorphic. The number of alleles per 

locus within chicken populations ranged from 2 to 14 with an average of 9.6 alleles per 

locus while overall allele number in all populations was in the range between 4 and 22. 

Allelic richness ranged from 3.415 to 8.323 across populations. The highest observed 

heterozygosity at 0.699±0.024 was seen in NNK while the lowest one was observed in 

FRR at 0.643±0.040. The average FIS values across all loci were significantly different (P 

< 0.05) from zero in all populations. Pair-wise Nei’s genetic distances were used to 

estimate evolutionary divergence among nine chicken populations by constructing 

dendrograms using both Neighborhood-Joining (NJ) and Unweighted Pair Group Method 

of Arithmetic Means (UPGMA). The highest genetic distance (0.227±0.050) was 

observed between ASL and RIR while the least genetic distance (-0.017±0.008) was 

found between NNK and FYM. The NNK showed a close genetic relationship to FYM, 

RIR and their crosses. Most of the farmers raised FYM and RIR together so 

crossbreeding and co-dominant nature of phenotypic trait lead them close to each other in 
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the phylogenetic dendrograms. STRUCTURE and Principal Coordinate Analysis 

clustered into two distinct groups with two maternal lineages distributed among the nine 

populations. These results indicated that although these nine chicken populations have 

already been intermixed up to some extent yet most of them were genetically different 

enough to be considered as separate breeds or genetic groups for future breed 

development and effective utilization. 

Keywords: Indigenous chicken, microsatellite, genetic characterization 

 

7.1. Introduction 

Chicken production in Pakistan is an important part of agro based farming system. 

Chicken in rural areas are composed of local unimproved breeds or crosses of others or 

indeterminate breeds as a result of unintended and haphazard breeding. Others include 

Fayoumi, Rhode Island Red and their crosses which are prevailing in the region from last 

four decades. Specified breed characteristics do not exist and they are collectively 

mentioned as indigenous/local chicken even if they are of a group of distinctive category 

of birds. Chicken are described with different names in local languages in various regions 

of the country even if they are of same type or with little differences. These differences 

are based on some physical character of plumage color or body measurement arising from 

the selective breeding or geographic separation. 

 

Though indigenous chicken have important role in the socio-cultural and economic 

profile of the rural community by contributing towards household food security and 

income generation yet little attention has been given to their genetic characterization and 

conservation. The use of microsatellites has become a standard technique for molecular 

based genetic evaluation and estimation of genetic relationship among native chicken 

populations (Khatib et al., 1993; Takahashi et al., 1998). The aim of the study was to 

decipher genetic variation of indigenous chicken using microsatellite markers. Study was 

completed at CAAS-ILRI (Chinese Academy of Agricultural Sciences - International 

Livestock Research Institute) Joint Lab in Beijing funded by GEF (Global Environment 

Facility) under the project “Development and Application of Decision Support Tools to 

Conserve and Sustainably Use Genetic Diversity in Indigenous Livestock and Wild 

Relatives”. 
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7.2. Material and Methods 

7.2.1. Sampling Sites 

The project was conducted at the rural community level households of two selected sites; 

district Faisalabad and district Bahawalpur, Punjab, Pakistan (www.fangrpk.org). These 

project sites were selected on the bases of agro-ecological zone and animal population 

density after consulting key informants, agriculture officers and breeders from the various 

zones and districts with high population of indigenous chicken. 

 

7.2.2. Collection of Phenotypic Data 

Data related to production system and physical description of chicken was collected 

through surveys/interviews from project sites. The structured questionnaires developed 

for the above mentioned project (Appendix I-IV) and standard descriptors (FAO, 1986) 

were used to collect data related to socio-economic characteristics of the farmers, chicken 

types, chicken production systems etc. The history, origin, distribution, typical features 

and types of the local chicken found in the area viz., ASL (Aseel), FRA (Fayoumi X 

Rhode Island Red X Aseel), FRR (Fayoumi X Rhode Island Red), FRU (Fayoumi X 

Rhode Island Red X unknown), FYM (Fayoumi), NNK (Naked Neck), OCB (Other 

crossbred), OLD (other local Desi) and RIR (Rhode Island Red) were recorded by 

consulting the farmers and community worker of each site.  

 

7.2.3. Collection of Blood Samples 

The birds above age of 4 months were identified (tagged and photographed) for genetic 

characterization. The blood samples were collected on FTA (Flinders Technology 

Associates) Whatman cards and stored till further analysis. A total of 765 blood samples 

pertianing to nine chicken populations were collected from two project sites. 

 

7.2.4. DNA Extraction and Quantification 

DNA extraction from FTA cards was carried out following the method described by the 

Whatman Company (www.whatman.com) at CAAS lab after selecting 192 samples based 

on population category (breed code), location, phenotype and cross checked with 

photographs. The DNA quantification was later performed by spectrophotometer and its 

quality was checked by agarose gel electrophoresis. 
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7.2.5. PCR using Microsatellites 

The PCR condictions were optimized for microsatellite analysis for genomic DNA 

concentration, 10 X PCR buffer with (NH4)2SO4, MgCl2, dNTPs (dATP, dCTP, dGTP, 

dTTP), SSR primer and Taq DNA polymerase. The microsatellite primers were screened 

according to their annealing temperatures, selected from recommended list of FAO (FAO, 

2004). PCR was carried out in a reaction mixture through programmable thermal cycler. 

The following program was followed to run PCR amplification: 1 minute denaturation at 

95°C followed by 35 cycles of denaturation at 94°C for 30 seconds, annealing at 55°C (as 

per primer) for 30 seconds and extension at 72°C for 30 seconds, and a final elongation 

step at 72°C for 10 minutes. 

 

7.2.6. Scoring and Analysis of the Microsatellite Data 

The microsatellite PCR products were electrophoresed along with a DNA molecular size 

marker. The fingerprints were visualized and documented using gel documentation 

system. Sample file was created running fluorescently tagged PCR products through 

Genetic Analyser-programme-GeneMapper, software to size and genotype the alleles. 

The microsatellite data file was then converted through Microsatellite-Toolkit and 

Convertor for further analysis. 

 

7.2.7. Statistical Analysis 

Allele frequencies, mean number of alleles, allelic richness, expected and observed 

heterozygosity of each chicken population across all loci, Weir and Cockerham (1984) 

estimates of Wrights fixation indices (Fit, Fst and Fis) within and across populations were 

calculated using FSTAT version 2.9.3.2 (Goudet, 2001) and Microsatellite-Toolkit (Park, 

2001). Genetic distances between populations were calculated by Nei (1978) unbiased 

distance and similarity measures. Genetic population relationships were estimated by 

constructing both Neighborhood-Joining (NJ) method and Unweighted Pair-Group 

Method with Arithmetic Mean (UPGMA) through computer package DISPAN (Ota, 

1993). The Population structure was determined through model-based clustering using the 

software STRUCTURE 2.3.3 (Pritchard et al., 2000). Principal coordinate analysis was 

used to ordinate the relationship among individuals and populations by means of the 

Multi-Variate Statistical Package (MVSP) (Kovach, 1999). 
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7.3. Results 

7.3.1. Chicken Populations 

Out of total 765 collected blood samples, 192 samples were selected for further analysis 

using microsatellite markers keeping in view the population category (breed code), 

location, phenotype and cross checking with photographs. Chicken populations along 

with their breed code and numbers are presented in Table 7.1. Population with breed code 

8, 9, 10 were not present at selected sites of the project. The available populations at two 

sites were also different in their numbers which lead to unequal number of blood samples 

from two sites. Selection of samples was also based on chicken phenotypic data and 

photographs. Recorded phenotypic data were cross checked with photographs to ensure 

the similarity within a group for further genotypic analysis. Controversial and poor 

quality or amount of blood samples were replaced with other samples within population 

group. Groups with few in number were also discarded. For some of the group population 

size was very small. Data were compared based on nine groups using twenty 

microsatellite markers. 

 

Table 7.1: Chicken populations and collection of blood sample at two sites 
Group 
Name/ 
Chicken 
populations 

Beed 
Cod

e 

Total 
Collected 

Blood 
Samples 

Collected 
Blood 

Samples 

Site-I 

Collected 
Blood 

Samples 

Site-II 

Selected 
Blood 

Samples 

Site-I 

Selected 
Blood 

Samples 

Site-II 

Total 
selected 
Blood 

Samples 

ASL 1 95 38 57 16 9 25 

FRA 7 312 190 122 14 14 28 

FRR 5 20 8 12 0 7 7 

FRU 6 67 45 22 19 6 25 

FYM 3 29 21 8 10 6 16 

NNK 2 24 18 6 12 6 18 

OCB 12 39 4 35 1 21 22 

OLD 11 89 26 63 12 14 26 

RIR 4 87 45 42 25 0 25 

Total 765 395 370 109 83 192 

ASL= Aseel; FRA= Fayoumi X Rhode Island Red X Aseel; FRR= Fayoumi X Rhode 
Island Red; FRU= Fayoumi X Rhode Island Red X unknown; FYM= Fayoumi; NNK= 
Naked Neck; OCB= Other crossbred; OLD= Other local Desi; RIR= Rhode Island Red 
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7.3.2. Genetic Diversity 

All 20 microsatellite markers were polymorphic across 192 analyzed chicken samples in 

the study with an average of 9.6 alleles per locus and were ranged from 2 (MCW001) to 

14 (MCW009). Over all allele frequency in all populations was quite high (Table 7.2). 

Excluding the marker LEI009 that showed 22 alleles and LEI023 that showed 17 others 

were ranged from 4-14 alleles per locus. Marker LEI009 showed trouble in 

reproducibility and also accounted the highest allelic richness of 8.323 (Table 7.3). High 

allelic count might be a result of many repeats for this marker.  

 

Table 7.2: Observed number of alleles per chicken population based on twenty 
microsatellite markers 
 Locus   ASL        FRA       FRR        FRU     FYM      NNK     OCB      OLD      RIR     Overall  

 LEI009        10     14            8     14     11      8     11     14     12     22 

ADL026         6      5      5      6      5      5      6      5      6      6 

MCW021      6      6      4      6      6      4      8      6      6      9 

MCW024      6      4      4      4      6      4      7      6      4      8 

LEI016        4      4      3      5      3      3      8      5      4      8 

MCW003      7     10      5     10      7      8      8      8     10     14 

MCW006      7      8      5      6      4      5      7      6      7      9 

ADL027        6      5      4      5      4      4      4      5      4      6 

MCW029      8      7      6      6      6      7      9      8      5     10 

MCW003      5      5      4      5      5      5      5      5      5      6 

LEI023        12     10      8     13     10     13     11     13     11     17 

MCW022      4      4      3      4      4      4      4      4      4      4 

MCW001      6      7      5      6      5      7      5      5      6      8 

MCW008      5      7      5      6      6      7      6      6      5     10 

MCW011      7      6      4      6      4      5      7      6      5      7 

MCW020      5      8      5      7      7      6      7     11      7     11 

MCW001      7      7      4      4      2      4      6      5      5      8 

MCW018      6      7      3      9      7      8      7      8      8     14 

MCW006      5      5       4      5      4      4      6      5      5      6 

 MCW033      6      7      5      6      7      4      7      7      4      9   

ASL= Aseel; FRA= Fayoumi X Rhode Island Red X Aseel; FRR= Fayoumi X Rhode 
Island Red; FRU= Fayoumi X Rhode Island Red X unknown; FYM= Fayoumi; NNK= 
Naked Neck; OCB= Other crossbred; OLD= Other local Desi; RIR= Rhode Island Red 
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Table 7.3: Allelic richness per locus in nine chicken populations based on twenty 
microsatellite markers 
 Locus                    ASL       FRA     FRR       FRU       FYM      NNK     OCB      OLD      RIR   Overall 

 LEI009                 6.814  8.010  8.000  8.156  7.577  6.397  7.732  8.074  7.451  8.323 

ADL026                 4.846  4.538  5.000  4.753  4.269  4.483  5.036  3.964  4.958  4.756 

MCW021  4.780  4.475  4.000  4.346  4.703  3.264  5.546  4.478  4.400  4.488 

MCW024  4.205  3.447  4.000  3.380  4.692  3.373  4.498  4.716  3.713  4.165 

LEI016                 3.157  3.133  3.000  4.016  2.959  2.875  5.157  3.473  3.286  3.545 

MCW003  5.096  5.875  5.000  6.307  5.505  6.242  5.624  4.863  5.994  6.045 

MCW006  5.093  4.902  5.000  4.632  3.416  4.589  5.155  4.364  4.391  4.772 

ADL027                3.530  4.212  4.000  3.822  3.688  3.630  3.377  3.752  3.271  3.825 

MCW029  6.685  5.854  6.000  3.634  4.105  4.447  6.230  5.946  3.884  5.522 

MCW003  4.363  4.623  4.000  4.068  4.381  4.780  4.199  4.690  3.846  4.626 

LEI023                7.155  6.721  8.000  7.800  7.564  8.722  6.597  7.515  7.580  7.789 

MCW022  2.902  3.023  3.000  3.341  3.507  3.725  3.527  3.613  3.650  3.415 

MCW001  4.907  5.450  5.000  4.268  4.464  5.147  4.618  4.501  4.399  4.852 

MCW008  3.553  4.232  5.000  4.241  4.735  4.431  4.336  4.765  4.256  4.582 

MCW011  5.849  4.564  4.000  4.821  3.686  4.161  5.264  4.916  4.323  4.902 

MCW020  4.172  5.268  5.000  4.698  5.059  4.766  5.053  6.866  5.034  5.286 

MCW001  5.623  4.890  4.000  2.687  1.991  3.002  3.862  3.155  2.824  3.794 

MCW018  4.108  4.938  3.000  4.645  4.917  5.336  4.530  5.252  5.491  5.074 

MCW006  4.356  4.204  4.000  3.936  3.348  3.378  4.670  4.073  3.549  4.009  

MCW033  5.149  5.434  5.000  4.449  5.213  3.806  4.572  4.276  3.803  4.790 

ASL= Aseel; FRA= Fayoumi X Rhode Island Red X Aseel; FRR= Fayoumi X Rhode 
Island Red; FRU= Fayoumi X Rhode Island Red X unknown; FYM= Fayoumi; NNK= 
Naked Neck; OCB= Other crossbred; OLD= Other local Desi; RIR= Rhode Island Red 
 

7.3.3. Heterozygosity of Markers 

Heterozygosity was calculated to determine the genetic variation. The highest observed 

level of heterozygosity (0.699±0.024) was observed in the chicken population of NNK 

while the lowest mean heterozygosity (0.643±0.040) was recorded for FRR. The mean 

hetereozygosity value across nine chicken populations for all loci is presented in Table 

7.4.  Proportion of total variation distributed among nine chicken populations ranged 

between 0.024-0.080. Heterozygosity for entire population ranged between 0.517-0.889 

while heterozygosity within populations was in the range of 0.504-0.856 (Table 7.5).  

 

The heterozygosity within all chicken populations were lower than over all populations 

(Table 7.6.) and deviation from Hardy-Weinberg equilibrium (HWE) in total population 
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was 8.40% (Fit 0.084);  deviation from HWE in sub pop was 6.30% (Fis 0.063) while 

2.20%  genetic differentiation (Fst) existed among nine chicken populations.  

 

Table 7.4: Average heterozygosity in nine chicken populations 
Population Mean No. of 

alleles 
Hs

(Gene diversity) 
Ho

(Observed 
heterozygosity) 

FIS 
(Fixation index/co- 

efficient of 
inbreeding)

ASL 6.40±1.903 0.724±0.027 0.695±0.021 0.041 

FRA 6.80±2.441 0.731±0.022 0.683±0.021 0.068 

FRR 4.70±1.380 0.736±0.025 0.643±0.040 0.136 

FRU 6.65±2.777 0.700±0.024 0.665±0.020 0.051 

FYM 5.65±2.183 0.700±0.029 0.681±0.026 0.027 

NNK 5.75±2.337 0.708±0.023 0.699±0.024 0.014 

OCB 6.95±1.905 0.732±0.022 0.651±0.024 0.113 

OLD 6.90±2.770 0.736±0.019 0.686±0.020 0.070 

RIR 6.15±2.390 0.712±0.023 0.656±0.021 0.080 

ASL= Aseel; FRA= Fayoumi X Rhode Island Red X Aseel; FRR= Fayoumi X Rhode 
Island Red; FRU= Fayoumi X Rhode Island Red X unknown; FYM= Fayoumi; NNK= 
Naked Neck; OCB= other crossbred; OLD= other local Desi; RIR= Rhode Island Red 
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Table 7.5: Observed Gst, Ht and Hs values of microsatellite makers for in nine 
chicken populations at twenty loci 

Locus Gst 
(Proportion of total 
variation distributed 
among population) 

Ht 
(Heterozygosity of 
entire population) 

Hs 
(Heterozygosity 

within population) 

All loci                         0.044                         0.731                       0.700 

LEI009                         0.043                         0.895                       0.856 

ADL026                       0.029                         0.745                       0.720 

MCW021                      0.024                         0.705                       0.688 

MCW024                      0.058                         0.713                       0.671 

LEI016                         0.026                         0.628                       0.611 

MCW003                      0.043                         0.795                       0.761 

MCW006                      0.036                         0.746                       0.720 

ADL027                       0.044                         0.693                       0.662 

MCW029     0.080                         0.768                       0.707 

MCW003                      0.057                         0.775                       0.731 

LEI023     0.041                         0.889                       0.853 

MCW022                      0.024                         0.517                       0.504 

MCW001                      0.053                         0.777                       0.735 

MCW008                      0.059                         0.730                       0.687 

MCW011                      0.039                        0.765                        0.735 

MCW020                      0.035                        0.774                        0.746 

MCW001                      0.058                        0.549                        0.517 

MCW018                      0.035                        0.702                        0.678 

MCW006                      0.051                        0.723                        0.686 

MCW033                      0.030                        0.747                        0.725 
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Table 7.6: Observed Fis values in nine chicken populations based on twenty 
microsatellite markers  

Locus    ASL       FRA        FRR       FRU       FYM      NNK     OCB      OLD      RIR 

LEI009             0.173  0.061  0.065  0.048  0.085 -0.034  0.163  0.233  

0.100 

ADL026 -0.042 -0.096  0.438  0.014  0.180 -0.033  0.020 -0.221 -0.029 

MCW021  0.205  0.314 -0.091  0.077 -0.006 -0.071 -0.070  0.259 -0.047 

MCW024  0.113  0.046  0.294  0.296  0.342  0.156  0.056  0.101  0.189 

LEI016             0.177 -0.193  0.059  0.370  0.104 -0.075  0.048 -0.107 -

0.023 

MCW003  0.088 -0.099  0.158 -0.071  0.058  0.253 -0.062  0.087  0.256 

MCW006 -0.125  0.148  0.077 -0.061 -0.226 -0.177  0.244 -0.154  0.049 

ADL027 -0.153  0.004 -0.273  0.063  0.135  0.311 -0.002  0.024  0.178 

MCW029 -0.013  0.164  0.130 -0.227 -0.141  0.026 -0.027  0.054  0.203 

MCW003 -0.122  0.063  0.284  0.010  0.111  0.169  0.176  0.120 -0.010 

LEI023  -0.015  0.018  0.189  0.004 -0.047  0.035 -0.024  0.081  0.018 

MCW022 -0.060  0.173 -0.200 -0.098 -0.167 -0.160  0.009  0.055 -0.048 

MCW001  0.180 -0.004  0.324  0.242 -0.075 -0.177  0.198  0.186  0.115 

MCW008  0.030  0.108  0.032 -0.054 -0.020 -0.040  0.085  0.045  0.216 

MCW011 -0.079  0.247 -0.143 -0.081  0.125  0.178  0.323  0.032  0.148 

MCW020  0.001  0.198 -0.091  0.017 -0.011 -0.033  0.309  0.062  0.164 

MCW001 -0.082  0.172  0.442 -0.023 -0.250 -0.117  0.609 -0.087  0.278 

MCW018 -0.030  0.021  0.158  0.226  0.235 -0.075  0.282  0.188 -0.055 

MCW006  0.433 -0.004  0.455  0.120 -0.179  0.114  0.035  0.105  0.141 

MCW033  0.097  0.049  0.304  0.152 -0.018 -0.104  0.029  0.231 -0.168 

ASL= Aseel; FRA= Fayoumi X Rhode Island Red X Aseel; FRR= Fayoumi X Rhode 
Island Red; FRU= Fayoumi X Rhode Island Red X unknown; FYM= Fayoumi; NNK= 
Naked Neck; OCB= other crossbred; OLD= other local Desi; RIR= Rhode Island Red 
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7.3.4. Genetic Distances 

Pairwise Nei’s genetic distances (Nei, 1978) at bootstrap resampling of 1000 was used to 

estimate evolutionary divergence among nine chicken populations. Dendrogram is 

presented in Figure-7.1-7.2. Highest genetic distance value of 0.227±0.050 was observed 

between ASL and RIR, on the other hand NNK and FYM demonstrated least genetic 

distance value of -0.017±0.008 indicating highest genetic similarity (Table 7.7-7.9).  

 
Table 7.7: Standard genetic distance matrix among nine chicken populations based 
on Nei genetic distance and neighborhood joining methods 
            ASL FRA FRR FRU FYM NNK OCB OLD 
FRA    0.029 

FRR    0.059    0.003 

FRU    0.134    0.052    0.013 

FYM   0.206    0.100    0.044    0.022 

NNK   0.135    0.077   -0.000    0.007   -0.017 

OCB    0.054    0.018    0.020    0.046    0.115    0.083 

OLD    0.059    0.026    0.024    0.045    0.090    0.060    0.030 

RIR     0.227    0.107    0.021    0.017   -0.004    0.001    0.100     0.092 

ASL= Aseel; FRA= Fayoumi X Rhode Island Red X Aseel; FRR= Fayoumi X Rhode 
Island Red; FRU= Fayoumi X Rhode Island Red X unknown; FYM= Fayoumi; NNK= 
Naked Neck; OCB= other crossbred; OLD=other local Desi; RIR= Rhode Island Red 
      

Table 7.8: Standard error matrix of standard genetic distances 
            ASL FRA FRR FRU FYM NNK OCB OLD 
FRA    0.011 

FRR    0.027    0.0215 

FRU    0.041    0.0184  0.019 

FYM   0.046    0.025    0.023    0.012 

NNK   0.030    0.023    0.015    0.013    0.008 

OCB    0.033    0.014    0.025    0.024    0.040    0.031 

OLD    0.015    0.015    0.019    0.022    0.026    0.028    0.010 

RIR     0.050    0.025    0.021    0.008    0.009    0.014    0.032   0.028  

ASL= Aseel; FRA= Fayoumi X Rhode Island Red X Aseel; FRR= Fayoumi X Rhode 
Island Red; FRU= Fayoumi X Rhode Island Red X unknown; FYM= Fayoumi; NNK= 
Naked Neck; OCB= other crossbred; OLD= other local Desi; RIR= Rhode Island Red 
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Figure 7.3: STRUCTURE clustering of Pakistani indigenous chicken 
ASL= Aseel; FRA= Fayoumi X Rhode Island Red X Aseel; FRR= Fayoumi X Rhode 
Island Red; FRU= Fayoumi X Rhode Island Red X unknown; FYM= Fayoumi; NNK= 
Naked Neck; OCB= other crossbred; OLD= other local Desi; RIR= Rhode Island Red 
 

 
Figure 7.4: Association among nine chicken populations revealed by principal 
component analysis based on allelic frequencies from twenty microsatellite markers. 
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7.4. Discussion 

The indigenous chicken popuations of the country is comprised of different phenotypes 

kept in diverse agro-ecological zones. This segregation of the populations could result in 

sub-structuring.  An estimation of diversity using molecular markers identifies to what 

degree local chicken populations differ and unique in animal genetic resource (Cuc et al., 

2010). In this study high allele frequency per locus depicted more variations among 

different chicken populations. In agreement with present study an average of 6.7 allele 

per locus with the range of 3 (MCW0037, MCW0067, MCW0165, and MCW0248) to 16 

(LEI0228) has already been reported by Shahbazi et al. (2007) in Iranian native chicken. 

Similarly, Babar et al. (2011) observed 6 (MCW059) to 14 (ADL136) alleles with a mean 

of 9.1±2.18 in microsatellite loci among various Aseel strains in Pakistan.  Hassen et al. 

(2007) also observed 2-11 alleles per locus for the Gassay, RIR and Lebowa-Venda 

chicken and Ovambo chicken population at MCW 214 and MCW 238; MCW 214 locus, 

respectively.  Ohwojakpor et al. (2012) observed 5.6, 9.0 and 9.9 for NNK, frizzled and 

feathered chicken, respectively in Nigerian local chicken. Cuc et al. (2010) found the 

average number of 6.09 ± 0.67 alleles per breed in Vietnamese indigenous chicken.  

Wimmers et al. (2000) had detected 2 to 11 alleles per locus in the local chickens. Similar 

results were also reported by Osman et al. (2006), Vanhala et al. (1998), Romanov and 

Weigend (2001) and Youssao et al. (2007) varying with regard to the polymorphic nature 

of microsatellite markers tested on indigenous chickens. Very low value of 1.65 alleles 

per locus has also been reported by Al-Atiyat (2010).  

 

The average expected heterozygosity of 0.634 ± 0.034 in Vietnamese indigenous chicken 

and 0.747 to 0.778 for indigenous Chinese chicken populations was observed by Cuc et 

al. (2010) and Yu et al. (2006), respectively. It was in accordance with the present study. 

Hassan (2007) observed relatively higher level of heterozygosity (0.93) in the Mecha 

chicken population while lower mean heterozygosity across all loci (0.66) for the White 

Leghorn breed.  Ohwojakpor et al. (2012) reported heterozygosity ranged from 0.8072 to 

0.8622 with a mean of 0.8415 in local Nigerian chicken population of NNK, frizzled and 

feathered, respectively.  The present work reported higher heterozygosity than the other 

studies reported elsewhere viz., van Marle-Köster and Nei, 2000; Wimmers et al., 2000; 

Vanhala et al., 1998 with mean heterozygosity values ranged from 0.31 to 0.61, 0.45 to 
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0.71 and 0.29 to 0.67, respectively. Lyimo et al. (2012) reported expected (0.62±0.017) 

and observed (0.62±0.028) heterozygosity estimates in Tanzanian indigenous chickens. 

 

The expected hetrozyosity (He) values of indigenous chickens from France, Hungary and 

Italy ranged from 0.43 to 0.63 (Berthouly et al., 2008), from 0.44 to 0.56 (Bodzsár et al., 

2009) and from 0.243 to 0.559 (Zanetti et al., 2010), respectively. The variation in results 

may be due to differences in geographical location, chicken types, sample sizes, 

laboratory as well as the sources of microsatellite markers used.  

 

The heterozygosity within all chicken population was lower than over all populations. 

The deviation from Hardy Weinberg Equilibrium (HWE) in total population was 8.40% 

(0.084±.012) and deviation from HWE in sub population was 6.30% (0.063±.011). The 

observed frequencies of heterozygotes differed significantly from the expected 

frequencies for population FRR and OLD indicating non random mating among these 

populations while other populations were almost in HWE (Table 7.2). The inbreeding 

coefficients for all the twenty  polymorphic loci was lower/higher  than zero indicated 

that the observed levels of  heterozygosity within populations and the entire study area 

were smaller than would have been expected in case of random sexual mating. The 

probable explanation might be the fact that local chickens were raised in the villages in 

free range flocks or semi intensive production systems with flocks of mixed breed 

composition. Random mating without any selection program existed at rural level might 

result in higher heterozygosity. Chicks were mostly house hatched but introduction of 

adult birds in the flock through purchase from vendor or market was common among 

study sites. Aseel breed that was supposed to be pure due to its fighting utility among 

some of the farmers showed high hetetrozygosity. Male birds were purchased mostly 

from the breeders of other areas and their mating with other flock hens was not 

uncommon. As a result crossbred of Aseel were present with the farmers. This fact was 

also evident from population STRUCTURE clustering that separated the population into 

two major groups; one consisted of ASL, FRA, OLD and OCB and the other into FRU, 

FYM, NNK and RIR. The NJ tree based on genetic distances showed separation of nine 

populations into two main categories with highest genetic distance for RIR, on the other 

hand NNK and FYM demonstrated least genetic distance value in pairwise Nei’s genetic 

distances (Nei, 1978).   
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A principal component analysis (PCA) was performed in order to estimate the distribution 

of variance and genetic relationships within the 192 samples of 9 populations. PCA plot 

revealed two groups (Figure 7.4). The grouping pattern was very similar to the model 

based population established by STRUCTURE, with individuals of mixed groups being 

intermediate between the two populations. The group on the upper right of the plot was 

formed by individuals of ASL and its crossbred population while other groups were 

formed at the lower right left plot pertaining to FYM, RIR and their crossbreds. The 

different combinations of genetic distance matrices and clustering algorithms can give 

rise to somewhat different groups (Reif et al. 2005). Principal component analysis and 

population structure complemented the clustering analysis. The similar methodology was 

reported by Karen et al. (2013) in microsatellite based genetic diversity study among 

accessions of maize landraces.  

 

Molecular based microsatellites study genetically estimated the relationship among 9 

native chicken populations of Pakistan. ASL as pure bird was kept with few farmers and 

its breeding with other flock hens at various levels resulted in group of population of 

FRA, OCB and OLD while NNK in present study revealed as mutation occurred in FYM 

and RIR crosses. FYM and RIR breeds in study area showed too much admixing and 

crossing with each other and other chicken populations. Even if the population was 

distinguished more towards FYM or RIR phenotypically yet molecular investigation 

illustrated admixing at allelic levels. 

 

7.5. Conclusion 

The present work confirmed high polymorphism of selected microsatellite markers 

among Pakistani chicken and clustered into two distinct groups with two maternal 

lineages distributed among the nine populations. Though microsattelite analyses indicated 

intermixing of nine chicken populations up to some extent yet most of them were 

genetically different enough to be considered as separate genotype and may have its use 

in future breed development programs. Community and government based strategy need 

to be developed to preserve indigenous birds that are likely to be more sustainable over 

the long-term use than reliance on external genetic resources.  
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Chapter 8 

SUMMARY 

 

Pakistan has a large population of domesticated chicken that are well-adapted to local 

conditions. Majority of these chickens are reared in rural areas of the country and 

comprised of Aseel, Naked Neck, Fayoumi, Rhode Island Red, Desi and their crosses. 

The present study was planned under the project “Development and Application of  

Decision Support Tools to Conserve and Sustainably Use Genetic Diversity in Indigenous 

Livestock and Wild Relatives” funded by UNEP-GEF-ILRI-FAnGR (United Nations 

Environment Programme-Global Environment Facility-International Livestock Research 

Institute-Farm Animal Genetic Resources) to study the production system along with 

phenotypic and genotypic characterization of the chicken populations in two agro-

ecological zones of Punjab province. Site-I was a randomly selected cluster of three 

villages in Cholistan region of District Bahawalpur while Site-II was a similar cluster of 

villages in districts Faisalabad to represent irrigated plains. Study involved participatory 

rural appraisal, household surveys, in-depth monitoring visits, phenotypic 

characterization and microsattelite marker analysis of chicken polpulations.  

 

During Participatory Rural Appraisals, information related to role of livestock in 

livelihood of farmers, ranking of chicken traits and constraints to production were 

collected and analysed. Care was given to ensure the use of participatory approach in a 

gender-sensitive manner. Main purpose of chicken keeping was home consumption and 

income obtained from sale of extra chicken and eggs was mostly kept by women and 

spent on family needs. Preferred chicken breeds among moderate and poor farmers were 

Fayoumi, Rhode Island Red and Desi while Aseel was the choice of well off class who 

kept it for prestige and hobby. There was a difference in perceptions among female and 

male respondents’ in keeping a particular chicken breed. Egg production, size of egg and 

plumage color was the traits preferred for Fayoumi and Rhode Island Red, broodiness, 

mothering ability, disease resistance and taste of meat for Desi and Naked Neck while 

aggressiveness, body stature and economic value were highly ranked for Aseel. The 

major constraint at Site-I was the absence of veterinary hospital, shortage of clean water, 

disease, finance, breeds, training, theft and predotor while less availability of space, 



 

209 
 

disease, environment, finance, management, lack of veterinary and extension services, 

quality feed, theft and predators were listed for Site-II.  

 

Household surveys provided first hand knowledge about the involvement of rural families 

in chicken production system for nine chicken populations present in the area i.e., ASL 

(Aseel); NNK (Naked Neck); FYM (Fayoumi); RIR (Rhode Island Red); FRR (Fayoumi 

X Rhode Island Red); FRA (Fayoumi X Rhode Island Red X Aseel); FRU (Fayoumi X 

Rhode Island Red X unknown); OLD (other local Desi) and OCB (other crossbred). Fifty 

five households in each of six villages were selected through stratified random sampling 

technique to collect data for ownership of chickens and general household characteristics, 

farm activities and facilities, livestock inventory, type of chicken production systems, 

management of chicken (feeding, watering, health care), breeding strategies, marketing of 

chicken and eggs and training and skills. Most of the farm activities were headed by the 

household head yet women were involved in all farm activities generally and in chicken 

keeping particularly at both sites. People at Site-I were having larger land sizes and 

houses and more experience in business compared to Site-II. Similarly read/write ability 

was greater in people at Site-I though level of education was higher at Site-II. Canal and 

ponds served as major source of water supply at Site-I while hand pumps were used in the 

villages at Site-II. Electricity was available at both sites yet, power cuts were huge. Slight 

difference was seen in cropping pattern and animal feed resources as well.  

 

Chicken were second highest found animal specie after goat at project sites with more 

number of farmer invoved in chicken keeping and smaller flock size at Site-I as compared 

to Site-II. Semi-intensive chicken production system with free range during day time and 

confined under shed at night time was reported though out the year in majority of the 

cases. Birds were fed household grains and were generally provided water (twice a day) 

along with scavenging. Average prices of birds were higher at Site-II and were highest for 

ASL. Few farmers reported to get vaccination and treatment from professional 

vetenarians while mostly treated by their own or received help of neighbors/friends for 

taking care of sick birds. There was almost absence of any formal training from any NGO 

or any government department. Sources of information about chicken related issues were 

government institutions, livestock exhibition, open days/field days, friends, family, 

neighbours and other fellow farmers. The major cause of exits of birds from farms was 

disease among all age groups.  Chicken and eggs were marketed at farm gate, village 
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markets or to neighbours and income obtained from extra sale of chicken and eggs was 

mostly kept by women, followed by household heads. 

 

In-depth monitoring was conducted with the objectives to describe the role of chicken 

keeping in rural economies with atleast 30 households at each two sites. Six visits of the 

selected household were made after fixed intervals (every two months) to collect 

information about chicken keeping activities, features of breeds, basic management 

husbandry practices, health coverage and disease incidences. The composition of flocks 

showed more than two laying hens and less than one cock per household on the avaerage. 

The preferences of farmers for keeping different breeds under diverse ecological 

conditions, types of feeding materials fed to chicken and prevalence of disease conditions 

were similar in experimental areas. The causes of exits and entries to the farms 

highlighted disease was as major reasons for exit of animals of different age groups. Sale 

of birds provided the potential source of income to the farmers. Overall number of eggs 

/clutch, average age at maturity, hatchability and chick survival rate was higher at Site-II 

than Site-I while number of clutch/year and weaning weight of chicks was higher at Site-I 

than Site-II.   

 

Qualitative morphological traits i.e., comb type, comb orientation, head shape, pattern of 

feather, presence or absence of shank and neck feathers and plumage pattern was 

documented in the chicken population categorized into 9 breeds. The most prevalent 

plumage color observed was multi color (186) followed by brown (169), black (45), black 

and white (14), white (8), grey (3), salaty (1) and yellow (1) at Site-I while brown (134) 

was most prevalent color followed by multicolor (109), white (19), black & white (6), 

yellow (1) and 5 other colors were observed at Site-II. Body weights and linear 

measurements for body circumference, wing span, body length, breast width, keel length, 

pelvis width, shank length, and thigh circumference and thigh length were recorded for all 

birds above 4-months of age. Body condition score averaged 2.8±0.47 and ranged 

between 2.80 (FRR) and 3.13 (ASL) for Site-I. For Site-II, it averaged 3.0±0.42 with a 

range of 2.64 (FRR) and 3.19 (FRA). ASL was heavier than other breeds (589.6±215.08 

gm) at both sites while overall birds at Site-I were heavier than birds at Site-II. Hens had 

lower averages for various measurements except for pelvis width which was higher as 

compared with male birds. Native chicken of in these villages exhibited high phenotypic 

variation with good adaptation.  
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Genetic characterization of nine chicken populations of Pakistan was done using 20 

microsatellite markers proposed by the FAO and ISAG. A total of 192 blood samples 

belonging to these nine populations were collected from two study sites. DNA extraction, 

quantification and quality testing were carried out in CAAS-ILRI joint lab (in Beijing, 

China). The study was aimed at assessing the current genetic variability so that to 

understand whether the nine chicken populations are genetically different through 

estimates of observed number of alleles (Na), allelic frequency, allelic richness, observed 

heterozygosity (Ho) and coefficient of inbreeding (FIS) per microsatellite marker. All 20 

loci in this study were found to be polymorphic. The number of alleles per locus within 

chicken populations ranged from 2 to 14 with an average of 9.6 alleles per locus while 

overall allele number in all populations was in the range between 4 and 22. The average 

FIS values across all loci were significantly different (P < 0.05) from zero in all 

populations. The highest genetic distance (0.227±0.050) was observed between ASL and 

RIR while the least genetic distance (-0.017±0.008) was found between NNK and FYM. 

The genetic relationship also showed a closeness of NNK to FYM, RIR and their crosses. 

Most of the farmers raised FYM and RIR together so crossbreeding and co-dominant 

nature of phenotypic trait lead them close to each other in the phylogenetic dendrograms. 

STRUCTURE and Principal Coordinate Analysis clustered into two distinct groups with 

two maternal lineages distributed among the nine populations. These results indicated that 

although these nine chicken populations have already been intermixed up to some extent 

yet most of them are genetically different enough to be considered as separate breeds or 

genetic groups for future breed development and sustainable utilization. 
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Appendix I 

GEF Asia Baseline Survey and PRA check list 

Table 1: Template for analysis – Mapping  

Items on map 
Specify availability, 

status, distance, etc (Q1 
to 6) 

Relevance to livestock, 
and for what species 

1. Natural resources 
  

‐ Water   
‐ Crop fields   
‐ Forests   
‐ Gardens    
‐ Irrigation schemes   
‐ Habitat for wild 
animals 

  

‐ Communal rangelands   
‐ Seasonal herd 
movements     areas 

  

‐ Others (specify)   
2. Infrastructure   
‐ Roads   
‐ Settlements   
‐ Commodity markets   
‐ Livestock market (live   
animals) 

  

‐ Slaughter house   
‐ Livestock product 
market 

  

‐ Vet Clinic   
‐ Others (specify)   
3. Social services   

‐ Health    
‐ Schools   
‐ Places of worship   
‐ Local administration   
‐ Extension offices   
‐ NGO offices   
‐ Others (specify)   

 
Table 2: Management system 

Livestock species Management system 
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Table 3: Template for analysis – Livelihood analysis  

Current 
sources of 

livelihoods1 

Contribution 
to  

livelihoods 
(Rank in order 
of importance) 

Contribution to 
cash income 

(1=very 
important, 

2=somehow 
important, 

3=not important) 

Trends 
(1=becoming 

more important 
2= same as before 
3=less important, 
4=new activity) 

Differences 
in terms of 

gender, age, 
ethnic 

minorities, 
and explain 

1.     
2.     
3.     
4.     

1: e. g. crop, livestock, off farm, remittances etc. 
 
Table 4: Template for analysis – Wealth ranking  

Criteria for wealth 
Wealth category 

Better-off 
Moderately 

poor 
Very poor 

1.     
2.     
3.     
4.     
    
% of households in each category     
Categories specificities in terms of 
gender, age, ethnic minority, etc. 

   

Examples for criteria: land size, livestock, external income, education for children, 
housing standards. 
 
Table 5: Breed name and description 
Make sure you include indigenous, exotic and crossbreeds, including with wild relatives.  
 Breed- local name Breed- English name Description of the 

breed, including picture

C
h

ic
k

en
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Table 6: Template for analysis – Role of livestock in livelihoods 

Breeds 
% of farmers 
keeping these 

breeds 

Who keeps 
them? 

- wealth 
category 

Why do people keep 
this species and 

breed? 
Consumption, Income, 
prestige, ceremonies, 

inputs etc. 

Who benefits 
most? 

Hh, men, 
women, 

children? 

How’s money spent on? 
buy food, school/ health, 
starting business, social 

activities, savings, invest back 
in livestock 

Trends 
(1=becoming more 

important 
2= same as before 
3=less important, 
4=new activity) 

Chicken       
1.        
2.       

3.        
4.       
5.       
6.       

7.       
8.       
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Table 7: Trait ranking – Chicken  
Traits Breed 1 Breed 2 Breed 3 Breed 4 Breed 5 Breed 6 
Breed 
names 

 
 

       
       
       
       
       
Overall 
ranking 

      

 
 

Table 8: Information and sources of replacement animals – Chicken 
 Breed 

1 
Breed 

2 
Breed 

3 
Breed 

4 
Breed 

5 
Breed 

6 
Breed name       

Source of info on breeds       

Ways of acquiring animals       

If purchase, why not rearing own       

If 
purcha
se 

Where do animals come 
from? 

      

How animals are 
chosen? 

      

Information from the 
seller 

      

Parentage       

If reared own, why not purchase       

Would you change breeds? If yes, 
for which breed(s) and why? 

   

 
Table 9: Breeding strategies – Chicken 

 Breed 
1 

Breed 
2 

Breed 
3 

Breed 
4 

Breed 
5 

Breed 
6 

Breed name       
Controlled versus uncontrolled?        
If controlled, how?        
 How males are selected and 
accessed? Any payment?  

      

 Preferred method for 
accessing breeding males? 
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Table 10: Constraint analysis 
Constrai
nt 

Importan
ce on 

productio
n (0 to 10) 

Causes 
(describe)

Which breed 
is most 

affected? 
Which one is 
not affected? 

How do 
you cope 
with such 

situations? 

For long term 
solutions, what can 
you do locally, and 

what external 
support do you 

need? 
Chicken      

1      

2      
3      
4      
5      

 How females are selected?       
Decision makers in relation to 
breeding, and advice 

      

Livestock herders/ “grazers” use       
Involvement of wild relatives       
 Describe       
 Trends over time       
 Reasons       
 Breed used       
 Constraints       
Trends in terms of breeding 
practices in the last 5 years?  

      

Breeding association       
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Appendix II 

GEF Asia: Household Questionnaire  

Questionnaire Identification  

(To be filled by supervisor at time of issuing questionnaire to enumerator) 

 
 Name Code 
Country Pakistan  
Province Punjab  
District   
Village   
1=Bangladesh, 2=Sri Lanka, 3=Vietnam, 4=Pakistan 

 

Reviewed by: 
Supervisor name: _________________________Date:_________ 

If sent back for verification/correction: 
Date sent back to enumerator:________________________ 
Date corrected and returned:_________________________ 

Reviewed again by:_________________________________ 

 
ENUMERATOR NAME____________________ ENUMERATOR CODE __________ 
DATE OF INTERVIEW (DD/MM /YY) /___/___/20__ __ 
Try to interview the person in charge of the farm activities (and livestock activities if any). 
Are you interviewing this person?   [___] = YES   [___] = NO (tick) 
HEAD OF THE HOUSEHOLD __________________________________________ 
RESPONDENT’S NAME
 _____________________________________________________ 
GPS COORDINATES     X (Easting) [               ]               Y (Northing) [               ] 
RESPONDENT’S POSITION IN THE HOUSEHOLD         [_____] (code) 
1 = Head, 2 = Spouse, 3 = Daughter/ daughter-in-law, 4 = Son/ son-in-law, 5 = Hired 
manager,  
6 = Head or spouse’ parents, 7= other, specify 
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1.  General household characteristics 
 
1.1. Provide the following details about the household head 
Sex [code:  1 = Male, 2 = Female]  
Age (years)  
Years of farming experience (years)  
Religion (code)  
Number of years of schooling (years)  
Ethnic affiliation  
Can read and write in an official language? 1=Yes, 0=No  
Religion 1= Christian, 2 = Muslim, 3 = Hindu, 4 = Buddhist, 5 = None, 6 = other (specify, 
e.g. Sikh)   
Ethnicity: 1=tribes, 2= non tribes, 3= other, specify 
N.B. For Pakistan Ethnicity question is not applicable 

 
1.2. Who is the farm owner?  [____] (code)  
 
1.3.  Who is managing day to day farm activities?  [____] (code) 
1=Head, 2=Spouse, 3=head’s father, 4=head’s mother, 5=Son or son-in-law, 6=Daughter or 
daughter-in-law, 7=Other joint (specify codes): _____, 8= Hired worker, 9=Other 
(specify):______ 

 
1.4. Provide the following details about the farmer’s house [____] (code):  

Condition Code Condition Code 

Number of rooms (excluding 
kitchen, toilet and bathroom) 

 

Construction type wall (1=earth, 2=tin, 
3=bamboo, 4=cement, 5=mixed, 
6=bricks (made in kiln, not mud), 7= 
other, specify 

 

Construction type of floor 
(1=earth,2= bricks, 3=cement, 
4=tiles, 5=other, specify – e.g. 
chips)  

 

Construction type roof (1=thatched (e.g. 
grass, coconut leaves), 2=iron 
sheet/corrugated iron, 3=asbestos, 
4=tiles, 5= other, specify – e.g. cement, 
bamboo 

 

Water supply (code)  
Electricity supply in working condition 
(Yes=1/No=0) 

 

Water supply connection in 
working condition 
(Yes=1/No=0) 

 Sewage facility (Yes=1/No=0)  

Water supply : 1=Wells, 2=hand pump, 3=Stream, 4=Canal, 5=Pond, 6=other specify 
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1.5. Give details of all household members (including the household head) living 
permanently on the compound (at least 3 months in the last 12 months). Make sure to include 
children and infants. For activities, use code 
Name (first 
name) 

Relationship 
with head 

Age 
(yrs) 

Sex
 

Vegetarian?
1= Yes 
0= No 

Primary 
Activity

Secondary 
activity (if 
applicable) 

Number 
of years 
of 
schooling 

1         
2        
3        
4        
5        
6        
7        
8        
9        
10        
11        
12        
13        
14        
15        
16        
17        
18        
19        
20        
Relationship with head: 1= self, 2= spouse, 3= son/ son-in-law, 4= daughter/ daughter-in-
law, 5= grandchild, 6= other relative, specify, 7= other (non relative), specify 
Sex: 1= Male, 2= Female 
Code for activity (primary and secondary): 0 =  None, 1 =  working on the farm/ farm 
manager, 2 =  Civil servant, 3 =  Employee in private enterprise, 4 =  Business person/ shop 5 
=  working on someone else farm, 6=  Retired, 7 =in a leadership position (religious, 
government etc..), 8= Rickshaw puller/van/push cart, 9= employed overseas (driver, hotel 
worker, labour, professional), 10= in school/college/ study, 11=  pre- school age (<5year), 12 
= child not going to school, 13=teaching/ working in an academic institution, 14= housewife, 
15= others (specify) 
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2. Farm activities and facilities 
 
2.1. Land tenure and land use 
When specifying land size, please use one unit- specify which one  [_____] 

1=acre, 2=hectare, 3 = sq meter, 4= decimal, 5=other (specify)__________________ 

 
2.1.1. What is the total area of your farm?   [___ ___.___] 
(including land you own, rent or lease in, but excluding land you rent or lease out)  
 

2.1.2. How much of this land area do you own?        [___ ___.___ ]  
 

2.1.3. If you rent in land (or sharecropping), how much (area)    [___ ___.___ ] 
            
            How much rent do you pay per year?          [___ ___.___ ] (local currency) 
 

2.1.4. If you rent out land (or sharecropping), how much (area)  [___ ___.___ ] 
 
            How much rent do you earn per year? ___ ___.___ ] (local currency) 
 

2.1.5. Do you use any community/ public land for grazing? [___] = YES [___] = NO 
 
 

2.2. Cropping Pattern 
Indicate in the table below the crops grown in the major 2 seasons in the last 12 months, and 
the area (use same area code as in 2.1). If fed to livestock, indicate to which species.  

Crops grown 
during spring 

(mid-Oct – 
Apr) 

Area Purpose 
Fed, to 
which 

species?

Crops grown 
during autumn 
(mid-Apr – Oct)

Area Purpose 
Fed, to 
which 

species?

        

        

        

        

Crop: 1=wheat, 2=rice, 3=gram, 4=lentil, 5=barley, 6=oats, 7=rapeseed/ mustard, 8= cotton, 
9=sorghum, 10=millet, 11=groundnut, 12=maize, 13=other oil seeds, 14=fodder, 
15=vegetables, 16=sugarcane, 17= pasture, 18=others, specify  
Purpose: 1= home consumption, 2= sale, 3= home consumption and sale, 4= animal feed, 5= 
other, specify 
Species code: 0=not used for feed, 1= cattle, 2=buffalo, 3=sheep, 4=goat, 5=pig, 6=chicken, 
7=all species kept by the household, 8= other, specify 
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2.3 Ownership of Household and Farm Assets. Use code for “who owns” 
Household assets Nos. Who owns Farm assets Nos. Who owns 

Sewing machine  
 2-wheel Tractor and 

accessories 
 

Radio/TV  
 4-wheel Tractor and 

accessories 
 

Phone (mobile or 
land line) 

 
 Insecticide/pesticide 

sprayers 
 

Motorcycle / 
Scooter 

 
 

Water pump  

Bicycle   Tube well/ Agro well  
Three wheeler/ 
Rickshaw/ van 
(non-motorised / 
cart 

 

 
Poultry (or other animals) 
shed 

 

Car / van 
(motorized) 

 
 

Other farm asset, specify  

fishing Boat     
Other, specify     
Who owns: 1=Head, 2=Spouse, 3= Household (All), 4=Head’s father, 5= Head’s mother, 
6=Son/ son-in-law, 7=Daughter/daughter-in-law, 8=other joint (specify codes) 9=Other 
(specify 

 
3. Livestock inventory 
3.1. Does your household have any livestock?  Yes [__] No [__] 
If the household does not keep livestock, go directly to section 9 
 
For the different species, indicate the numbers of animals that are owned and kept; who owns 
them and reasons for rearing. If there’s a difference between number of animals owned and 
kept, ask why.  
 

Livestock 
Number 
owned  

Who 
owns 
them 
(code) 

Reasons for 
rearing 
(code- 2 
max) 

Number 
kept 

If number kept 
different from 
number owned, 
why? (code- 2 max) 

Chicken      
Goat      
Pig      
Cattle Local      

Cross 
and 
exotic 

     

Buffalo  Local      
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Cross 
and 
pure 

     

Sheep      
Donkeys/Horses      
Ducks       
Other, specify      
Who owns: 1=Head, 2=Spouse, 3= Household (All), 4=Head’s father, 5= Head’s mother, 
6=Son/ son-in-law, 7=Daughter/ daughter-in-law, 8=Other joint (specify codes), 9=Other, 
specify 
Reasons for rearing: 1=Home consumption, 2=Sale of milk, 3=Sale of adult animals, 
4=Sale of young stock, 5= Wool/hair, 6=Religious sacrificial animals,7= Sale of breeding 
animals, 8=Livestock as social status symbol, 9= Wealth status 10=Raising animals for 
export, 11= other, specify (e.g. sale of eggs, used for traction) 
Reasons why number kept different from number owned: 1= I gave some animals due 
to lack of labor, 2= I gave some animals to a household in need (traditional practice), 3= I 
got animals from a richer household (traditional practice), 4= other, specify 
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3.1.1. Does the household keep chicken? [             ] (1=Yes, 0=No).  
 
3.1.2. If No, go to section 3.1.3. If Yes, fill in the table below, make sure we include crosses with wild relatives.  (Number of 
animals refer to time of the survey) 

 
Put X if don’t know 

 
           
 

Breed 
code 

Total 
number 

kept 

Cocks Hens Growers Chicks Reasons 
for 

keeping 
– 2 max 

Breedin
g 

Meat Other, 
specify 

Broodin
g 

Layers Meat Male Female All 
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3.2 Breed preference- only for chicken 
3.2.1. Chicken: List all the chicken breeds you keep, or you know well. First ask which traits 
are important, and rank, and rank the breeds across each trait of importance 

 
4.   Production-chicken only 

4.1. Type of production systems 
Anim

al 
type 

Bree
d 

code 

Management system (code) 
during 

Housing 
system 
(code) 

If specific housing, 
indicate 

Spri
ng  
(Feb 
– 
Apr) 

Sum
mer  
(May 
– 
July) 

Autu
mn  
(Aug 
– Oct) 

Winte
r  
(Nov 
– Jan)

da
y 

nig
ht 

Const
ructio
n cost 

When 
built 
(year) 

Used 
for 
other 
breed/ 
species
? 

Chick
en 

          
          

Breed codes: see separate code sheet 
Management system: 1= Intensive (mainly stall feeding), 2=Semi-intensive (stall feeding 
as well as grazing), 3=Extensive (only grazing), 4= Other, specify   [grazing – incl. 
homestead] 
Housing system code (day and night): 1= Free range, 2= Confined in sheds, 3=Confined 
in paddocks, 4= Confined fences, 5=Cage, 6= Basket covered with net, 7=Bamboo basket, 
8=no special housing (Tree, rooftop and kitchen), 9= provides special place for laying, 
10= provides special place for brooding (hatching), 11= Other, specify [multiple = e.g. 11 
(1, 6)] 
Used for other breeds/ species? 0=no, 1= for all livestock kept by the household, 2= for 
all breeds of that species only, 3=other, specify for which species and breeds 

Traits Is this trait 
important to 
you? 1= Yes, 
0=No 

Breed 1, 
indicate 
code: 
_____ 

Breed 2, 
indicate 
code: 
_____ 

Breed 3, 
indicate 
code: 
_____ 

Breed 4, 
indicate 
code: 
_____ 

Age of first laying      
High growth rate      
Quality of meat 
(taste, flavor.) 

     

Disease resistance      
Overall ranking      
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4.2. Production parameters 
 
4.2.1 Production parameters for Chicken 
For the different chicken breeds that you keep, provide information on some key production parameters. Provide in averages. 
Breed 
code 

Age at 
first lay 

Number 
of days 
in lay 

Number of 
eggs/clutch

Number of 
clutch/year 

Weight of 
male (kg) 

Weight of 
female (kg) 

Male chick 
age (wks) 

Female chick 
age (wks) 

         
         
         
         
         

Put X if don’t know 
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4.3. “Exits” from the farm, either through death or sale 
 
Indicate in the table below all the animals that exited your farm, either through death, sale or 
given away. For chicken, records all events in the last 3 months. Any “exits” in the last 12 
months (chicken)    [___]=YES [___]=NO (tick)  
If yes, fill in the table. Fill one row by “event”.  

Species Breed 
(codes) 

Cause for 
exit 

MM/YY Number of animals slaughtered/ sold/ 
dead/ given away 

Chicken     
    
    
    
    
    
    
    
    
    
    
    

Breed code: see separate code sheet 
Cause for exit: 1=death due to disease, 2=slaughter due to disease, 3= lost/killed by 
predators/accident, 4=Death due to Management, 5= Natural death, 6=sale- 
emergency/urgent money requirement (school fee, medicine etc..), 7= sale – as a business, 
8= sold due to old age, 9= sale to raise funds to start business (non livestock) , 10= sold to 
raise funds to invest into livestock enterprise, 11= given away (gift/ dowry); 12= given 
away (ceremonies/ festivals), 13= given to poor household (traditional practice), 14= given 
to owner (traditional practice), 15=Slaughter for home consumption, 16= other, specify (e.g. 
theft) 
 
4.4. “Entries” to the farm, either through birth or purchase 
 
Indicate in the table below all the animals that entered your farm, either through birth, given 
to, or purchase. For chicken, records all events in the last 3 months. 
[___]=YES [___]=NO (tick) If yes, fill in the table. Fill one row by “event”. Prices are to 
be expressed in local currency, total costs (NOT by animal). 
     If purchased, or given, specify 
Species Breed 

 
Type 

of 
entry 

MM/
YY 

Number 
of 

animals 

Animal 
type 

Speci
es 

Breed 
 

Type 
of 

entry 

MM/
YY 

Chicke
n 
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Breed code: see separate code sheet 
Type of entry: 1=Birth, 2= Purchased, 3= Gifts/exchanged, 4=Get animal from wild, 5=  
Get animal from rich household (traditional practice, 6= Get animal from poor household 
(traditional practice), 7= other, specify 
From whom: 1= other livestock keeper, 2= trader, 3= NGO, 4= breeding farm, 5= relative, 
6=other, specify 
Where bought: 1= farm-gate; 2= market; 3= seller’s premises, 4= other, specify 
Reasons for purchase: 1=Home consumption, 2=For breeding, 3=To increase the 
flock/herd size, 4=good price, 5=Festival, 6=Other specify (e.g. sale of eggs) 
 
5. Management- chicken only 
5.1. Feeding practices 
Indicate in the table below the different feed sources, and details about purchased feed 

  Own farm- feed type during Purchased? 
1=Yes 
0=No 

If purchased- last 3 months 
Species Breed spring summer autumn winter Quantity  unit Price/ 

unit 
Where

Chicken          
          
          
          
          
          
          
          
          
          

Breed: see separate code sheet 
Feed type: 1= Rice straw 2=Wheat straw, 3=Kitchen waste (debris)   4= commercial Concentrates 5= 
Grazing on cropland, 6=Grazing on pasture land, 7=Green Fodders, 8= Feed ingredients (incl. cakes), 
9=Food grains, 10=Other feed, specify 
Unit: 1=kg, 2= tons, 3= other, specify [please provide conversion factor to kg or tons] 
Where purchased? 1= market (local), 2= local or village shop, 3= mobile feed seller, 4= district market, 5= 
other, specify 

 
  



 

228 
 

5.2. Watering practices 
Costs of water refer to the last 3 months for chicken.  
   Main water sources during (code) Who 

collects 
water 
most 
regularly
? (code) 

Costs (local 
currency). 
Put 0 if no 
cost.  

Animal 
type 

Bre
ed 

How 
often 
do you 
give 
water? 
(code) 

sprin
g 

summe
r 

autum
n 

winte
r 

Chicke
n 

        
       
       
       
       

Sources: 1=River (incl. river watercourse), 2=Well, 3=Pond, 4=Water fall, 5= pipe water 
(incl. pipe watercourse), 6= tube well, 7= hand pump, 8= Other, specify 
Frequency of watering: 0= animals get on their own from available sources, 1= Once a 
day, 2= Twice a day3= Thrice a day, 4= Throughout the day, 5= Other, specify 
Who collects: 0= nobody collects, 1= Head, 2=spouse, 3=household all, 4=head’s father,5= 
head’s mother, 6=son daughter,7= other joint specify code, 8=hired labour, 9=all or any 
household members, 10= other, specify 
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5.3.  Animal health practices 
  
5.3.1.  Did you use animal health services in the last 3 months?[___]=YES[___]=NO 
(tick). If Yes, fill in the table. For costs, indicate amount spent in the last 3 months for 
chicken. Put 0 if no costs. 
 Type of 

services 
For 
which 
breed? 

Who 
provided 
the service? 

Total costs in local currency 
Veterinary 
drugs 

Professional fees 

Chicken      
      
      
      
      
Type of service: 1= vaccination; 2= other preventive method, specify which one, 3= 
treatment of sick animals; 4= other, specify 
Who provided last service? 1= self, 2= other farmer, no formal professional training, 3= 
government veterinarian, 4= private veterinarian, 5= livestock ministries agents, 6= NGO, 
7= other, specify 
 

 
 
5.3.2.  What are the 2 most frequent animal health problems that affect your herd/ 
flock (list most important one first)? 
 

Animal species Chicken 
 Disease 1 Disease 2 

Disease/ condition code   
Which breed is more affected? Code   
If disease unknown, what are the symptoms (2 
maximum)  

  
  

Total number of disease events in last 12 months   
Outcomes: 1 = Died 2 = Survived 3= Slaughtered   
Do you vaccinate? 1= Yes, 0=No  
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5.4. Division of labour:  
5.4.1. Who takes care of the animals? Fill in the table below (for average yesterday). 
 Done? 

1= 
Yes 
0=No 

If Yes, fill in. If not, go to next activity 

Type of 
activities 

Main person No hours/ day 
Second 
person 

No hours/ 
day 

Chicken      
Feed 
preparation 

 
    

Feeding 
animals 

 
    

Watering 
animal 

 
    

Caring sick 
animal 

 
    

Collection of 
Farm Yard 
Manure 
(FYM) 

 

    

Animal shed 
cleaning 

 
    

Egg 
collection 

 
    

Marketing of 
live animals 

 
    

Marketing of  
eggs  

 
    

Other (e.g. 
exercising 
animal) 

 
    

Person: 1= adult male, 2= adult female, 3= children, 4= hired worker, 5= 
all or any adults, 6= all or any household members, 7= other, specify 

 

 
5.4.2.  Does the household hire labour who spend time on chicken/goat activities?                                    
 
[        ] (Yes=1, 0= No).  
If yes, fill in table below. Wages (salaries) are in local currency, per unit of time.  
Name Unit 

code 
Wages 
(salaries ) 
per unit 

How many 
units in the last 
12 months? 

% time spent on 
chicken/goat 

Lodging and 
meals provided? 
(1=Yes,  0= No) 

      
      
      
      
Unit: 1= day, 2= week, 3= month, 4= other, specify 
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6.  Reproduction and breeding 
6.1.  What are the main Breeding strategies you follow, fill the information 
 Chicken 

Breed code    
A. Breeding method     
B. If natural breeding, reasons for using it     
C. Source of breeding males     
D. Source of breeding females     
E. Who makes decisions on breeding males?     
F. If natural and controlled breeding, objective of 
controlling  

    

G. If natural and controlled breeding, how do you 
control? 

    

Age when breeding male is replaced (years)     
H. Reasons for replacing the breeding male (code)     

 
6.2. List down the 3 main problems of breeding 
 Breed Problem 1 Problem 2 Problem 3 
Chicken     

    
    
    

Breed: see separate code sheet 
Breeding problem: 0= no problem, 1= Unavailability of breeding male, 2= expensive AI 
breeding services, 3= pure breeds are not available, 4= low male fertility, 5= low female 
fertility, 6= good /known quality breeding animals are not available, 7=unwanted unplanned 
breeding/mating, 8= crossbreds males & females not available, 9=sexually transmitted 
diseases, 10 = other, specify (e.g. difficult to time) 

 
6.3.  Do you have any costs related to breeding chicken? [       ] (1=Yes, 0=No) 
If yes, fill in the table. Cost per service and total cost are expressed in local currency.  
If not, go to Section 7 
Species Breed Type of 

service 
(code) 

Cost/ 
service 

Number of females 
served in the last 12 
months 

Total costs in 
the last 12 
months 

      
      
      
      
      

Species and breed: see separate code sheet 
Type of service: 1= natural service, 2= AI, 3= other, specify 
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7. Marketing of livestock and livestock products of chicken/goat 
7.1.        Do you sell chicken?  [___]=YES [___]=NO (tick) 
If yes, indicate in the table below details regarding sale of chicken in the last 3months. Price 
and weight should be expressed by animal. Prices are in local currency.  
Bree
d 

Numbe
r of 
chicken 
sold 

Price 
per 
anima
l 

Weight 
in kg 
(per 
animal
) 

To 
who
m did 
you 
sell? 

Wher
e did 
you 
sell? 

Reaso
n for 
sale 

Any 
“services
” 
provided 
by 
buyer? 

Wh
o 
sold  

Who 
got 
the 
mone
y 

          
          
          
          
          
          
          
          
 
7.2.  Do you sell eggs?  [___]=YES [___]=NO (tick) 
If yes, indicate in the table below details regarding sale of eggs in the last 3 months. Price 
and weight should be expressed by animal. Prices are in local currency.  
Bree
d 

Numbe
r of 
eggs 
sold 
per 

week 

How 
many 
weeks 
in the 
last 3 

months
? 

Price/ 
egg 

(local 
currency

) 

To 
who
m 
did 
you 
sell? 

Wher
e did 
you 
sell? 

Reaso
n for 
sale 

Any 
“services
” 
provided 
by 
buyer? 

Wh
o 
sold  

Who 
got 
the 
mone
y 

          
          
          
          
          
          
          
          
          
Breed: see separate sheet 
To whom did you sell? 1= other household for consumption, 2= farmer for breeding/ 
reproduction purposes  3= trader, 4= other, specify 
Where? 1= farm- gate  2= village/ local market  3= regional/district market  4= other, specify 
Reason: 1= get cash (regular business) 2= cash need- general household needs  3= 
emergency cash needs- health or education needs  4= decrease flock size  5= selling less 
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productive animals for replacement with better one, 6=sacrificial month, 7= other, specify 
(e.g. dowry) 
Services: 1 = none  2= cash advance  3= free advice  4= subsidized feed  5= subsidized vet 
services  6= provides reliable market, 7= other, specify 
Who sold and who got the money?: 1= head, 2= spouse, 3= jointly head and spouse, 4= 
other, specify 

 
7.3. Marketing- general information (chicken/goat) 
7.3.1. Do you have any grading method when selling? [___]=YES [___]=NO (tick) 
If yes, provide details in table below 
Species Breed Products Grading 

mechanisms 
used 

When do 
you use it? 

Any external 
involvement? 

Since when do 
you use it? 
(year) 

       
       
       
       
       
       

Species and breed: see separate sheet 
Products: 1= live animals, 2= meat, 3= eggs, 4= milk, 5= other, specify 
Grading mechanisms: 1= weight, 2= height/size, 3= quality of meat, 4 = quality of milk, 5= 
activeness, 6= body posture, 7= body colour/yolk colour, 8=fat percentage, 9= other, specify 
(e.g. sex, colour of egg shell, age, physical appearance) 
When used: 1= when sale for final consumption 2= when sale for breeding purposes, 3= any 
sale, 4=other, specify  
External involvement: 1= none  2= controlled by farmer associations 3= controlled by 
independent body  4= other, specify 

 
7.3.2. Do you plan to increase the amount of some or all livestock/ livestock products? 
[___]=YES [___]=NO (tick), If Yes, fill in the table 
Species Breed Products Reason for wanting to produce 

or sell more 
How will you achieve 
it? (3 max) 

     
     
     
     
     

Species and breed: see separate sheet 
Products: 1= live animals, 2= meat, 3= eggs, 4= milk, 5= other, specify (incl. fat) 
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Reasons: 1= no other profitable enterprise, 2= best profitable enterprise, 3= increasing 
demand for products, 4= increasing price, 5= other, specify (more animals for ceremonies, 
family job creation) 
How to produce or sell more? 1= better management, 2= better feeding, 3= proper 
vaccination, 4=use of better breeding methods, 5= better animal health care, 6= other, 
specify.  If No, why?  [           ] [           ]  [           ]  (3 top reasons, ranked)1= other more 
profitable enterprise available 2= too risky  3= not enough feed  4= poor animal health  5= no 
market  6= low price  7= breeds not appropriate  8= other, specify (e.g. old age of person, not 
enough space around home) 

 
7.3.3. Mode of payment and price determination 
Is there any occasion when you’re not paid cash?  [___]=YES [___]=NO (tick) 
If yes, provide details (last 3 months) 
Species Breed Products Mode of payment Who’s the buyer?  
     
     
     
     
     
     
Species and breed: see separate sheet 
Products: 1= live animals  2= meat  3= eggs  4= milk  5= other, specify 
Mode of payment: 1= cash advance  2= delayed payment – after how many days?  3= 
other, specify 
Buyer: 1= fellow farmer, 2=traders  3=butcher, 4= cooperative  5= other, specify 

 
7.3.4. Is there any occasion when price is not paid on prevailing market price?  

[___]=YES [___]=NO (tick). If yes, provide details (last 3 months) 
Species Breed Products Price determination Who’s the buyer?  
     

     
     
     
     
     
Species and breed: see separate sheet 
Products: 1= live animals  2= meat  3= eggs  4= milk  5= other, specify 
Price determination: 1= fixed by buyer  2= fixed by seller (farmer) 3= negotiated between 
seller and buyer 4=other, specify 
Buyer: 1=fellow farmer, 2=traders  3=butcher, 4=village shopkeeper, 5= cooperative  6= 
other, specify 
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8. Training and skills 

8.1.  What are the current sources of getting information about the breeding, feeding, 
production, marketing and any other schemes and techniques?  
 Chicken 
Breed codes     
What are your current sources of information?     
Which sources would you like/ do you prefer?     
What type of training do you need?     

 
8.2. Have you (or any other member of the household) received any training (relating 
to livestock production in the last 5 years [               ] (Yes=1, No=0) 
If Yes, fill the table:  
When
? 
(year) 

Who 
attended 
the 
training
? 

From which 
organization
/ institute- 
name 

Trainin
g 
content 

How 
long 
(days
) 

Have 
you 
benefite
d 
(Yes=1, 
No=0) 

Have 
applied 
this 
trainin
g 
(Yes=1/ 
No=0) 

If not 
benefited, 
or not 
applied 
why? code 

        
        
        
        
Who attended: use codes from question 1.3 
Training content: same code as “training needs” from 8.1 
Reasons for not applying or benefiting? 1=not relevant, 2=too short, 3=too long, 4=too 
technical, 5=expensive, 6=not for practical use, 7=any other (specify) 

 
8.3. Indicate the use and availability livestock extension services 
Livestock extension 
service providers 

Accessible in 
your area?  

1= Yes 
0=No 

If yes, number of 
visits in last 12 

months  

Cost in local 
currency/ year 
(put “0” if free) 

Government    
Project or NGO’s    
Private Practitioners    
Cooperative/ farmer group    
Others specify:_________*    

*Traditional healer 
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                                                                             Appendix III 
In-depth Monitoring Survey 

A: Initial In-Depth Monitoring Survey  
Instructions: Fill this part at household and flock level once. Use the same coding for 
household as for baseline survey. 
 Name Code 
Country   
Province   
District 
Respondents’ 
Name 

  

Sub-district   
Village   

Date of monitoring                           (DD/MM /YY) /___/___/20__ __ 

GPS coordinates                     X [                    ]         Y [                    ] 

Household number/code                          

 
A.  Birds inventory information 
Provide the full inventory of all the birds in this household.  

Breed code Age class Number of birds 
 Chicks  

Pullets  
Cockerels  
Hens  
Cocks  

 Chicks  
Pullets  
Cockerels  
Hens  
Cocks  

 Chicks  
Pullets  
Cockerels  
Hens  
Cocks  

Breed code: see separate code sheet  
Age class: Chicks = day old to weaning; Pullets = weaning to point of first laying; Cockerels = weaning to 
sexual maturity; Hens = adults female birds; Cocks = Adult male birds.
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1. General husbandry of chicken 
 Indicate in 

this column 
Remarks 

1.1.  Are birds confined all the time?, if YES 
please proceed to Part B 

  

1.2. Do your hens and cocks interact with 
other chicken in the neighbor households? 

  

1.3. If they interact with neighbor 
households (YES), which ones? Please specify 
household name or code if any 

  

1.4. Are cocks used for breeding hatched in 
this household? 

  

1.5. If cocks are from outside this household 
(NO), which place did you get the cocks from? 
Please specify household name or code if any. 
If from outside villages, indicate from where 
(village name) 

  

1=NO, 2=YES 

 
2. Reproduction information for the monitored individual and information of the 

offspring. The number of sheets correspond to the number of broodings or parity. 
Date at 
start of 

brooding 
DD/MM/

YY 

Date at  
end of 

brooding 
DD/MM/

YY 

Broo
d 

No. 

Eggs set/ in a 
brood 

Numb
er 

hatch
ed 

Date of 
hatch 

DD/MM/Y
Y 

Remarks 

Her 
own 

Oth
er 
hen
s 

Othe
r 
speci
es 

         
         
         

 
3. Record of individual chick 
Chick 
numb
er 
(dum
my) 

Proge
ny id 
no. 

Date  
of exit 
 

Cause
s for 
exit 

How 
dispos
ed 

If sold 
weight 
kgs. 

Sex Date 
weane
d 

Wean
ing 
weigh
t kgs. 

Remar
ks 
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B. Main In-depth Survey Sheets 

The main in-depth survey sheets for chicken are provided for the site managers/enumerators 

to fill. The work will be conducted at two months interval after the initial monitoring survey.  

 

1. Inventory information 

The inventory captures all the birds/animals in the household per age class and breed code. 

This should be conducted at every visit on the farm. 

Breed code Age class Number 
 Chicks  

  
  
  
  

 

2. Exits from the farm 

This section captures all the exits from the farm through theft, deaths, sales etc. in the last 

two months or since the previous visit. Indicate the ID numbers only for the monitored 

birds/animals. Fill the number of birds/animals column only if the breed code, age class and 

cause for exit are similar, in order to minimize the number of entries. 

Breed 
code 

Bird/animal ID Age class Number of 
birds/animals 

Cause for 
exit 

How 
disposed 

      
      

 

3. Entries to the farm 

Use the same system as for exits. Capture all the birds/animals that entered the farm. Prices 

for those purchased should be expressed in local currency, total costs (NOT by bird/animal).  

Breed 
code 
 

Type of 
entry 

Number 
of birds/ 
animals 

Age 
class 

If purchased, or given, specify 
Price 
(total) 

From 
whom 

Where 
bought 

Reason for 
purchase 
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4. General husbandry practices 

4.1.      Feeding and watering practices 

This section captures information on feeding, watering and mineral supplementation of birds 

and animals. Please provide the correct information about the different feed sources and other 

details. Amount fed and costs are on per age classes. 

Age 
class 

Numb
er of 

Feed 
type 

Amo
unt 
fed/d
ay 

Unit If purchased Water 
provide
d 
adlibitu
m 

Minerals 
provided 
adlibitum 

Amo
unt 

purc
hased
/week

Price
/ unit 

Wher
e 
purc
hased

chic
ks 
  
 

         
      
      
      
      

 

4.2.        Health-care 

Use the same system as for feeding. For costs, indicate amount spent, put 0 if no costs. Fill in 

the costs and healthcare services per age classes 

Age 
class 

Number 
of…. 

Disease/ 
condition 

Type of 
services 

Service 
provider 

Total costs in local currency 
per age class 

Veterinary 
drugs 

Professional 
fees 

Chicks 
  
 

      
     
     
     

Note: The information of In-depth monitoring survey (B) was collected from the farmer with 
the provision of record card /work sheets translated in local language that they maintained on 
daily basis. 
 
4. Individual bird record 
Country 
code 

Site 
code 

Individual ID 
no. and leg 
band color 

Breed 
code 

Date 
hatched 

Individual 
sire ID & 
breed 
code 

Individual 
dam ID & 
breed code 
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5. Individual bird production records 
Mature 
weight 
Kgs. 

Date at first egg  
DD/MM/YY 

Cock (s) kept at the time 
of laying (IDs.) 

Remarks 

    
    
    
    
    
    
    

Make sure that the following is done as accurately as possible. 
Egg laid - tick if YES- farmers will tick or mark the day the chicken laid! A table with all the days in a year is 
provided.  
Also fill the date at first record (DD/MM/YY) (__/__/201_). This date is when the first recording took place 
for this bird. 
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Appendix IV 
Description of the Bird 

Provide information in the Table below for the bird monitored. Breed codes and pictorials on 
the comb types are available on a separate sheet. 

 Indicate in this 
column 

Remarks 

Breed code   
Local name   
Brand/Transboundary name   
Specific uses   
Presence of a tail   
Comb type   
Comb Orientation   
Head shape   
Color   
Plumage   
Shank and foot   
Skin   
Eye   
Comb   
Earlobe   
Egg shell   
Meat   
Feathers   
Pattern   
In the shank   
In the neck   
Breed Code=   1= Aseel   2= Naked Neck  3= Fayoumi (Less Exotic )   4= RiR (Less Exotic ) 5= 
Desi:(Fayoumi X RiR), 6= Desi (Less Exotic X Aseel)  7= Desi:(Less Exotic X Unknown) 8= White leghorn 
9= LSB 10= other Exotic (Specify)  
11= Other Local (Specify) 12= Other cross bred ( specify) 
Specific uses: It is used for 1=Meat, 2=Eggs, 3=Social roles e.g., rituals Please specify, 4= Entertainment e.g., 
cock fighting, specify, 5 = other, specify 
Presence of a tail: 1=Absent, 2= Present 
Comb type: 1=Single, 2= Pea, 3= Walnut, 4=Rose, 5= V-shaped, 6=Strawberry, 7=Buttercup, 8=Cushion 9= 
other (Specify)   
Comb Orientation= 1= upright  2=Tilted 
Head shape: 1=Plain, 2= Crest 
Color: 1= Black, 2=White, 3=Black & white, 4=Brown, 5=Grey, 6= Multi color, 7=Salati, 8=Green, 9=Red, 
10=Yellow, 11= Other (Specify) 
Shank Color =  1=White  2= Pinkish  3= yellow 4= Black 5= Green 6= Other (Specify)9 
Feather pattern: 1=Not definite, 2=Lacing, 3=Frizzled 4= Barring 5=Mottling or Spangling 6=Penciling  7= 
Other (Specify) 
Feathers in the shank: 1=Absent, 2= Present 
Feathers in the neck: 1=Absent, 2= Present 
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