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1. INTRODUCTION

Poultry sector is a fast growing and most flexible enterprise among the
livestock throughout the world. The major structural changes which occurred in
poultry production and marketing in the past two decades have driven the consumer
to opt for chicken egg and meat as a cheap source of animal protein. As a result, a
strong and internationally integrated poultry industry has evolved utilizing the
economies of scale and advanced technology in poultry production. But, in
developing countries, majority of the poultry are still kept by small holders in rural
village households in less intensive systems. In the ‘family poultry’ production
system, the small flock of chicken serves as a safe means to acquire asset and to move
out of poverty.

According to Mehta and Nambiar (2007), Indian Poultry Industry produces
45.2 billion eggs and 1.7 million tonnes of poultry meat per year. It is estimated that
the annual per capita consumption of eggs was 48 and that of poultry meat was 1.73
kg per person in the year 2005.

In Kerala, even though the demand of poultry egg and meat as a source of low
cost protein is mo;e, the intensive system of poultry production on commercial basis
is not common. The factors like high population density, hot and humid climatic
conditions and the higher cost of inputs pose challenges to the commercial
production. In this situation, poultry production under backyard system of rearing in
rural households utilizing the naturally available feed resources is of social and
economic significance. The low input technology of rural poultry production has vast
potential in our State in relation with the food security programme. The homestead
eco-system in our state varies widely and the seasonal variations pose threats in

certain regions.



It is reported in the livestock census report (2005) that the total population of
fowls in Kerala was 109.92 lakhs consisting of 77.36 lakhs desi fowls and 32,56 lakhs
improved fowls. The district wise fowl population was the highest in Malappuram
district (14.44 lakhs) with 11.99 lakhs Desi fowls and 2.45 lakhs improved varieties
of fowls (Anon, 2005). The Government provides financial support to various poultry
production and welfare schemes every year and it is implemented by the technical
support from Department of Animal Husbandry. From the census report it is evident
that the poultry population in Kerala consists mainly of desi birds with low
production potential in terms of egg and meat. In order to tap the maximum yield,
Kerala Agricultural University Poultry Farm has evolved two cross bred layers for the
backyards, viz., ‘Gramalakshmi’ and ‘Gramasree’. A comprehensive study on the
production performance, management practices and cost effectiveness of these hens
under backyard system is lacking. In addition, the impacts of rearing homestead
chicken, in terms of production and welfare has to be evaluated by using modern

tools of cost benefit analysis.

Thus a study was planned to evaluate the ‘Gramalakshmi’ and ‘Gramasree’
hens distributed to the beneficiarics under a ‘backyard chicken rearing’ scheme
financed by Department of Animal Husbandry, Govt. of Kerala in Vattamkulam

panchayath of Malappuram district. The objectives of the present study are

l. To evaluate thc management practices, health status, production
performance and livability of Gramalakshmi and Gramasree hens and
2. To estimate the costs and returns from ‘Gramalakshmi’ and

‘Gramasree’ chicken layers under backyard system of rearing.



2. REVIEW OF LITERATURE

2.1 History of poultry domestication

India and the neighbouring countries have been referred to as the original home
tract of Red Jungle fowl (Gallus gallus ). 1t is reported that Aseel or Malay fowl have
given rise to all the present-day breeds of chicken. Recent archaeological discoveries
in China indicate that chicken had been domesticated as early as 5400 B.C. Chicken
from the Harappan culture of the Indus valley (2500 to 2100 B.C.) may have been the
main source of diffusion to the other parts of the world (Crawford, 1990). There is
substantial evidence to show that these genotypes moved through Middle-East to
Europe and gave rise to the present-day European breeds, about 2000 years ago
(Acharya and Bhat, 1984).

According to Gueye (1998), the distinct local breeds of chicken in Africa are
not specific breeds but are just phenotypic descriptions. It has been estimated that
more than 80 per cent of the global poultry population occurs in traditional family-
based production systems and that contribute about 90 per cent of the total poultry
products in many countries (Mack et al., 2005).

2.2 Backyard system of rearing chicken

Anon (2005) reported that the total population of fowls in Kerala was 109.92
lakhs consisting of 77.36 lakhs desi fowls and 32.56 lakhs improved fowls during the
year 2003. The district-wise fowl population was the highest in Malappuram district
(14.44 lakhs) with 11.99 lakhs Desi fowls and 2.45 lakhs improved varieties of fowls.

According to Mehta and Nambiar (2007), Indian Poultry Industry produces
45.2 billion eggs and 1.7 million Tonnes of poultry meat per year. It is estimated that
the annual per capita consumption of eggs is 48 and that of poultry meat is 1.73 kg

per person in the year 2005.



Sonaiya (2007) stated that family poultry generates 19.50 per cent of rural family
income, makes up 77 per cent of natural flock and contribute 98% of poultry products

consumed in the villages of the developing African countries.

AKklilu et al. (2008) reported that rural poultry significantly contributed to the
livelihood of poor households economically as starter capital, as a means to recover
from disasters, as an accessible protein source and for disposable income and for
exchange purposes and socio-culturally for mystical functions, hospitality and

exchange of gifts to strengthen social relationships.
2.3 Rearing practices in backyard poultry

Muchenje and Sibanda (1997), from a survey reported that the farmers of
Zimbabwe ranked chicken as first among the livestock species, followed by goats and
cattle, in terms of their contribution to the total farm income.

Mcainsh et al. (2004) stated that the reasons given by the farmers of
Zimbabwe for keeping chicken was meat, cash, manure and eggs in descending order
of importance and the biggest problem in village chicken production as perceived by
farmers of Zimbabwe was losses through mortality especially caused by predation
and diseases. They also reported that the small holder chicken sector of Zimbabwe is
traditionally based on extensive free-range production systems, where the birds find
most or all of their feed through scavenging.

Vijh et al. (2005) documented that Indian Miri birds are being reared under
backyard farming, freed during day time and looked after by lady members of the
family and are primarily used for meat and egg purposes. Also the tribes use these
birds invariably in their social and religious rituals.

Vijh et al. (2006) documented that in Andaman and Nicobar group of islands,
the Nicobari birds are mostly being kept in free range, where, they go to the nearby

forest after laying in search of feed and come back at dusk. In free range condition,



the birds fulfill their nutritional requirement for maintenance and production by
scratching and consuming feed around the households or in the forests and these birds
are mainly used for egg purpose, producing the highest number of eggs among all the

indigenous breeds of India under free range condition with supplementary feeding.

Kumar and Kumar (2007) documented that Local Hill Fowls of Uttarakhand
were used for both egg and meat production and also for cultural and religious
purposes and majority of the poultry keepers followed confinement housing and
graze them in open to fulfill their body requirements and to minimize the feeding
cost.

Vij et al. (2007) reported that Tellichery chicken is being kept under free
range system of rearing at their home tract in Northern Kerala.

2.4 Socioeconomic status of poultry farmers

Mcainsh et al. (2004) documented that most often a mixed crop livestock
farming system is being practiced by the farmers of Zimbabwe. Regarding the
ownership of the birds they found that women were the owners of chicken in eight
out of 10 farms in Zimbabwe. In two families, there was a common ownership
between several household members (women, men and children). Sometimes
children owned some birds in the flock and were allowed to take decisions regarding
these particular birds. Women carried out most of their daily work in chicken rearing
and were the main decision-makers on chicken production.

Mack et al. (2005) observed that nearly all at the village level, even the poor
and landless families, are owners of chicken in developing countries. Furthermore,
chicken are mainly owned and'managed by women in households.

According to Vijh et al: (2005), the name of the Miri breed in upper Assam is
derived after the name of the tribe rearing them ‘Miri’ or ‘Mising’. The birds play an
important role in the daily life of the tribe and are the integral part of their social,

religious and cultural activities.



Halima et al. (2007) found that 74. 16 % of the poultry farmers in north-west
Ethiopia were females and mostly the women, whether in male-headed or female-
headed households, are responsible for chicken rearing; while, the men are
responsible for crop cuitivation and other off-farm activities.

Yousef and Al-Yousef (2007) documented that about 23 per cent of the
owners of large Baladi projects of Saudi Arabia were poultry producers, raising
native chicken as the main source of their income under intensive system. Whereas,
77 per cent of owners were raising chicken as a secondary economical activity of
which, eight per cent were farmers, 23 per cent were government employees and 46
per cent were merchants.

Das et al. (2008) reported that a household flock in Bangladesh usually
comprised two or more varieties of poultry species (i.e., chicken, ducks and/or
pigeon). Occasionally farmers keep geese, but quails are mainly kept as a hobby.

Mengesha et al. (2008) documented in a study on Socio-economical
contribution and labor allocation of village chicken production of Jamma District,
South Wollo, Ethiopia that, more than 70 per cent of overall care-taking and feeding
of chicken, cleaning of birds-quarter (coops), treating of sick birds and decision for
selling of poultry products were the responsibility of women.

Girishkumar (2009) reported that the classification based on occupation of the
family revealed that the main occupations were agricultural workers, coolies, small
scale businessmen, agriculturists, masons, drivers, teachers, welders, persons
employed abroad and tailors and the overall per cent were 23.44, 17.19, 14.06, 12.50,
9.38, 4.69, 4.69, 3.13, 3.13 and 1.56 respec}ively. Four of the farmers (6.25 per cent)
did not have any occupation. Study on the family member actively engaged in poultry
rearing in each household revealed that, poultry rearing is the chore of the females in
57 (89.06 per cent), males in two (3.13 per cent) and all the family members in five
(7.81 per cent) households. According to him the other animal husbandry activity of
poultry farmers were cattle rearing in 15 (23.44 per cent) households, both cattle and

goat rearing in 11 (17.19 per cent) and goat rearing alone in 8 (12.50 per cent) while,



28 (43.75 per cent) households had no other animal husbandry activities. According
to him the main agricultural activity, out of 64 households, was coconut cultivation
(16) followed by mixed farming (13), plantain (2) and vegetable (2) cultivation while,
many of them (31) had no agricultural activity, the per cent values for these figures
being 25.00, 20.31, 3.13, 3.13 and 48.44 respectively.

2.5 Land holding and Flock size

In a study on five villages of Namakkal District of Tamilnadu, Selvam (2004)
found that the average number of non-descript type of birds reared per household was
6.8.

Vijh et al. (2005) found that the average flock size of Miri birds reared at their
home tract, Assam, was 25.2 birds per household consisting of 11 male and 14 female
birds.

The data collected from a study on rural poultry production in Meghalaya
revealed that on an average, 15.85+1.60 desi birds per family were reared and
majority (94.57+4.47 per cent) of farmers were not satisfied with their present stock
of birds (Gupta et al., 2006).

Ngo et al. (2006) found that the flock size of Vietnamese H'mong chickens
per household averaged 14.44 + 7.38 birds.

Vij et al. (2006) studied Punjab brown chicken reared in the backyard system
and observed that the average flock size reported in the study was 8.7.

According to Kumar and Kumar (2007), all the poultry farmers rearing Local
Hill Fowls of Uttarakhand had small size flocks and the average flock size per
household was 7.55 birds.

Flock size of Tellichery chicken, as reported by Vij et al. (2007), ranged from
two to 16 with an average of about 5.5 birds per household.

Das et al. (2008), observed that based on the land holdings (acre) in

Bangladesh, the average number of chicken per household was found to be 5.6, 7.5,



8.6 and 11.4 for landless (0 to 0.5), small (0.51 to 2), medium (2.01 to 5) and large
(>5) scale farmers.

Kugonza et al. (2008) reported that the average flock size per household of
indigenous chickens of Kumi district in Eastern Uganda was three cocks, six hens and
four chicks.

Girishkumar (2009) in his study on native chicken of northern Kerala recorded
that that the classification of the poultry farmers based on the land holdings showed
that out of 64 households , 25 farmers (39.06 per cent) had only below 25 cents, 30
(46.88 per cent) had 26 to 50 cents and nine (14.06 per cent) had more than 50 cents.
The study on the flock size revealed that the number of adult females (above 20
weeks) per household ranged from zero to seven and the average number of hens per

family was 2.0240.16 in Kozhikode and it was 4.05+0.37 in Kannur district.

2.6 Housing management

Panda and Mohapatra(1989) reported that floor area of two sq. ft. is normally
given for adult layer type chicken under intensive deep litter system.

According to Mcainsh et al. (2004), local chicken of Zimbabwe are being
confined in coops mainly made from locally available materials like wooden poles
and branches or bricks with one or more sides with wire mesh doors. The roof is
often thatched, but iron sheets, asbestos sheets and canvas roofing are also being
used. They observed that the flooring of houses was soil or if raised from the ground,
wood. They found that the houses are being placed either on the ground or raised by
approximately 1m height. They documented that only a few pens of local chicken of
Zimbabwe were fitted with perches and also they found no litter materials are being
used inside the houses. Also most of the farmers (8 out of 10) provided their chicken
with nests.

Tauson (2005) observed that the vast majority of layers in the world are still
kept in conventional cages although they are likely to be banned in most of Europian

countries in 2012 according to the EU directive .



The Miri birds are being provided housing only during night in the form of
cages made up of cane and bamboo but during laying period they are kept in cages
with paddy straw bedding called "Pekang" (Vijh et al., 2005).

Vij et al. (2006) observed that the shelter provided to Punjab brown chicken
reared in the backyard system was made up of mud and wood.

Vijh et al. (2006) observed that housing for Nicobari birds is being provided
only at night and the houses are being made up of low cost local materials. In some
cases the birds stayed on trees during night. These birds are provided with bamboo
basket in the corners of the house for egg laying.

Halima et al. (2007) documented that almost all farmers of north-west Ethiopia
provided night shelter for native chicken, in part of the'kitchen (1. 36 per cent ), in the
main house (39. 07 per cent ), in hand-woven baskets (7. 29 per cent), in bamboo
cages (1. 51 per cent ) or in a separate shed purpose-made for chicken (50. 77 per
cent).

Kumar and Kumar (2007) documented that the farmers in hilly areas rearing
Local Hill Fowls of Uttarakhand use confinement housing, litter floor and wooden
cages. The houses were made pucca or kutcha and mostly single storied and also
made with local material and wire mesh. The chicks were being protected from
predators by keeping them inside the basket made by local material such as bamboo
and splinters of Sahtoot. In some cases the birds were housed in the goth or room at
ground floor or in the storehouse. In Tarai Bhabar area, the nomads support the fowls
to reach at the branches of tree by helping with a long log in the evening. Some
barriers were made around the stem such as thomny and spiny bushes to prevent
climbing of predators on trees. Some of the households used small hen houses.

Shelter is being provided for Tellichery chicken in wooden houses raised two to
three ft. above the ground (Vij et al., 2007).

Chicken houses in rural areas of Bangladesh are usually made with materials
that are locally available, like wooden planks, bamboo, mud or mud bricks (Das et
al., 2008).



Girishkumar (2009) reported that 77.77 per cent households constructed the
coops at a distance between two and ten meters from their houses. Majority of the
roofs (33.33 per cent) were of tiles, 61.9 per cent flooring were of wooden and 72.13
per cent coop walls were made of wood. Most of the coops (44.44 per cent) were
having a height between 1.6 and 2.0 f. (average 1.87ft) with 58.73 per cent of
farmers providing a coop area of 0.51 to lsq. fl. per bird as night shelters. The
average approximate construction cost of the coop was Rs. 485.83. Out of the 64
households 12.70 per cent of the coops had floor area (sq.ft.) of up to four, 30.16 per
cent from 4.1 to six, 26.98 per cent from 6.1 to eight and 30.16 per cent more than
eight. He also reported that majority of the farmers did not provide any nests , some
provide wooden crates (tomato boxes) spread with paddy straw, some of the farmers
confine the birds under bamboo baskets when they are in search of safe places for
laying their eggs. According to him seven coops (0.11 per cent) were provided with
perches which enables the farmers to accommodate more number of birds in a given
floor space and in two wooden coops (3.17 per cent), litter material was spread on the

floor over a plastic sack.
2.7 Feeding and watering practices

Jayanthy (1992) recorded the mean daily feed consumption of 106.61 and
104.95 g in Desi x New Rock and Desi x Austro-White crosses respectively during
21-40 weeks of age.

Tadelle (1996) reported that non supplemented local birds in Ethiopia showed a
hen day production of 14 per cent but the production increased to 30 per cent by
supplementation of a combination of ISQ maize and 15g Noug (Guzotia abssinica)
cake / bird / day in the short rainy and dry seasons. He stated that supplementation of
the feed for local birds, with protein and energy nutrient sources had given sufficient
improvements in egg production.

Sridharan (1998) reported that the overall mean daily feed intake in Austra

10



white and Rhode-white hens for the period from 20 to 44 weeks of age in deep litter
system was 113.2g and 113.66g.

According to Tadelle et al. (2002) the crop contents of scavenging local hens of
Ethiopia included seeds, plants, worms, insects and other items averaging 30.9 +7.9,
233 +6.0, 6.7 £ 4.5, 11.1 £ 4.5 and 23.9 + 4.6 (g) respectively on per cent fresh
basis.

Mcainsh et al. (2004) found that in addition to the scavenging feed resource
base, farmers of Zimbabwe provided chicken with limited supplementation consisting
of household waste and, if available, some home grown feeds like maize, sorghum,
millet and pumpkin seeds but other feeds were also given often during harvest and
some months after harvest. He also found that drinkers and feeders for local chicken
of Zimbabwe were made out of old tyres, plastic containers, cups and plates. Most
farmers (8 out of 10) provided chicken with drinkers, but only few farmers (3 out of
10) provided water ad libitum.

Vijh et al. (2005) reported that no specific feed was supplied to the Miri birds
and the birds scavenge in the surroundings.

A study on rural poultry production in Meghalaya by Gupta et al. (2006)
revealed that most of the poultry farmers offered self produced cereal grains and
kitchen waste in addition to day time scavenging of 6 to 8 hours per day.

According to Halima ez al. (2006), the mean total feed intake under intensive
system of rearing for the seven identified native chicken ecotypes named as Tilili,
Gellilia, Debre-Ellias, Mello-Hamusit, Gassay, Guangua and Mecha and RIR chicken
at the end of their growth phase were 13.80, 15.16, 13.44, 13.25, 13.81, 13.36, 14.11
and 12.83 kg respectively. There was no significant (P<0.05) difference in total feed
consumption among the tested chicken lines.

Vijh et al. (2006) from their observation on Nicobari birds stated that the
owners provide supplemental feed like rice, wheat, kitchen waste and coconut

grating.
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Halima et al. (2007) documented that about 99 per cent of the respondents of
north-west Ethiopia gave supplementary feeds to their chicken.

Kumar and Kumar (2007) documented that some farmers of Local Hill Fowls
of Uttarakhand followed supplementary feeding in addition to grazing by providing
about 25 to 30 g of feedstuffs like kadan, manduwa, jhangora, wheat, rice and maize
per day. He observed that watering of these birds was mainly done in metallic pots
from sources like naula, water spring and pipes of Government supply. During
summer, they provided water twice and during winter once daily.

As per the observations of Vij et al. (2007), Tellichery chicken in Kerala roam
and eat whatever available in the form of grains, seeds, vegetation, and insects but no
commercial poultry feed is being fed to these birds.

Yousef and Al-Yousef (2007) found that poultry owners depended mainly on
concentrate mixture (88 per cent) for their Saudi Baladi birds; 12 per cent used
agricultural products like barley, rice, wheat barn and alfalfa from their own farms.

The scavengeable feedstuffs consumed by native chicken of Bangladesh varied
from 9 to 27 g per bird per day (Das et al., 2008). Most rural families of Bangladesh
provide a small amount of feed twice a day; once in the morning when the birds leave
their night shelter and again in the evening when they return home (Das et al., 2008).

Kugonza et al. (2008) found that the majority of the farmers (87.5 per cent) of
Kumi district in eastern Uganda provided indigenous chicken with drinking water.

Girishkumar (2009) in his study on native chicken of northern Kerala reported
that 46.88 per cent households (30) were giving rice, 9.38 per cent (6) were providing
wheat, 3.13 per cent (2) each were giving ragi and rice flakes («val) and 1.56 per
cent (1) were feeding with concentrate poultry feed as supplemental feed. According
to him the mean values of quantity of feed per day per bird among all the households
in two districts were 17.36+2.68 and 7.06+2.09g in Kozhikode and Kannur districts
respectively, the overall mean being 13.81+2.00g. His study on the source of water
used to their chicken revealed that 37 households (57.81 per cent) provided well

water in containers and in one household (1.56 per cent) the birds had direct access to
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the nearby river; while, the rest 26 households (40.63 per cent) did not have any
provision for watering their birds. ‘
2.8 Behavioral characters

Alders and Spradbrow ( 2001) reported that village chicken have more
adaptability than commercial chicken due to their good flight skills, their ability to
escape from predators and their ability to scavenge own food.

Fiks-vanNiekerk (2001), rcported that cannibalism and feather pecking are the
major problems in Dutch organic farming mainly because beak trimming is not
allowed in this production.

Vande and Elson (2006) studied the effect of rearing conditions on injurious
feather pecking and concluded that stocking density and feeding strategies during
rearing period influenced feather pecking.

According to Vijh ef al. (2006), under field condition, broodiness was found
sometimes in Nicobari birds; whereas, in deep litter condition, the character was
rarely expressed.

According to Kumar and Kumar (2007), flocks of Local Hill Fowls of
Uttarakhand produce more so.und in comparison to commercial flock. They also
reported the tendency of these birds to sit on the top of the house during morning and
evening times. Its lighter body with strong wings gives a greater chance of avoidance
from predators by fast running and flying to a safer place.

Igbal and Pampori (2008) reported lower broody period of 12 tol5 days in
indigenous chicken of Kashmir. The common practices followed by the local people
to interrupt the broodiness and to expedite the resumption of the next cycle are
dipping in water frequently, disturbing the bird from settling in nest, introducing new
cocks, keeping the bird tied in unfamiliar surroundings and even making the bird
restless by inserting a quill feather through the nostrils.

Semmaran et al.(2008) collected data from 120 farmers in Mysore and Mandya

districts of Karnataka state and analyzed the adoption behaviour of Giriraja ,a
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coloured backyard poultry of Karnataka state and found that adoption was medium
to high with significant increase in flock size.

According to Girishkumar (2009), the mean flight height, flight distance and
territory radius of local chicken of Kozhikode and Kannur districts were 3.58+0.14m

and 4.74+0.23m, 12.85+1.26 and 14.05£0.83m and 139.39+11.46 and 89.47+11.20m

respectively.
2.9 Health care and bio security measures

Rai and Ahlawat, (1995) found that Nicobari birds were resistant to most of the
common poultry diseases compared with White Leghorn. |

Mecainsh ef al. (2004) reported that some farmers of Zimbabwe used local plant,
"gavakava", of the aloe family, when treating diarrhoea and swollen eyes. The
majority of farmers (7 out of 10) of Zimbabwe used commercial drugs like antibiotics
for curative purposes. He also reported that none of the farmers of Zimbabwe
vaccinated their chicken.

Tauson (2005) observed that disease levels regarding endo parasitic infestations
are greatly affected by the hygienic conditions and thus, access to litter or free range
implies a higher potential to these diseases.

Vijh et al. (2005) documented that no vaccination, deworming and other health
care measures are being followed by the tribals for rearing Miri birds.

In a study on rural poultry production in Meghalaya, major diseases recorded
by Gupta et al. (2006) were Coccidiosis, Salmonellosis, Ranikhet disease, chronic
respiratory disease (CRD), Marek’s disease and fowl pox.

Vijh et al. (2006) stated that Nicobari fowl is comparatively resistant to
diseases like Ranikhet, Marek's, infectious bursal disease (IBD), Salmonella,
Escherichia coli and Coccidiosis. Generally, vaccination against poultry diseases is

not being provided to the birds.
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i(umar and Kumar (2007) found that the farmers of Kumaon region of
Uttarakhand rearing Local Hill Fowls did not follow deworming and vaccination
programmes.

Vij et al. (2007) observed that Tellichery chicken in their native tract is not
being vaccinated against any disease. ,

Yousef and Al-Yousef (2007), in a study in Baladi chicken found that more per
cent of mortality occurred in the winter (63) compared with summer (37).

Biswas et al. (2008) reported that the incidence rates of loss of chicks per
month on small holder households per cent in Bangladesh during the brooding period
of upto two months of age were disease (10.2), predation (8.6), selling (0.9) and
slaughtering (0.2). The common predators causing loss were crows (1.8), mongooses
(1.6) and eagles (1.0). Colibacillosis (both single and mixed infections) contributed to
the highest mortality of 21 per cent of dead chicks collected followed by Newcastle
disease (14) and salmonellosis (12).

Igbal and Pampori (2008) reported that mortality recorded in Indigenous
chicken of Kashmir was 41 per cent from day one to one year, mostly due to
predation and New Castle disease. They also found that the losses due to mortality in
Indigenous chicken of Kashmir because of little health care were reduced in backyard
scavenging system.

Kugonza et al. (2008) reported that in indigenous chicken of Kumi district in
eastern Uganda, the death per cent was prevalent in chick stage (73) and was mainly
attributed to Newcastle disease (70), with most of the mortality being observed
during the dry season (62).

Girishkumar (2009) reported that the important disease conditions in
scavenging native chicken were respiratory disease (25 per cent), Ranikhet disease
(23.44 per cent), fowl pox (12.50 per cent), ectoparasitism (6.25 per cent) and thin
shelled eggs (1.56 per cent). He (2009} also reported that the study on veterinary

services the farmers avail in native chicken rearing revealed that only 25 per cent (16)
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depended on Government veterinary institutions, 48.44 per cent (31) followed self

treatment and 26.56 per cent (17) adopted no services.

According to Guerne et al. (2009), in villages it will be important to develop a
community based approach because, in situations where poultry are free ranging,
their protection depends as much as the actions of the keeper’s neighbours as of the
keepers themselves. They also opined that housing of backyard poultry for
biosecurity seemed ignored because, housing birds would change the system from a
low input / low output scavenging system to one dependant on constant inputs of feed

and a higher labour cost.

2.10 Body Weight

Radhakrishnan and Ramakrishnan (1982) recorded body weight of ALP x
WL as 1142g and in RIRXWL as 1134 g at 20 weeks of age where as 1570 and 1472
g at 40 weeks of age in the crosses respectively under backyard system of rearing .

Khan and Krishna ( 1983) found that the body weight at 20 weeks of age was
1390g in WL , 1530g in RIR and 1450g in the cross between RIR x WL.

The mean body weight at 20 weeks of age observed by Jayanthy (1992) for
Desi x Austra White cross was 1007.29g and the body weight at 40 weeks of age was
1445.36g.

Beena (1995) stated that the body weight was 944.05g at 20 weeks of age and
1346.67g at 40 weeks of age in ‘I’ strain of White Leghorn.

Sridharan (1998) recorded that the overall mean body weight in Austra-white
and Rhode-white reared on deep litter system at 20 week age was 1181.5 + 9.15¢g and
1178+8.91g which were comparable and that at 44 weeks age was 1477.45g and
1539.79¢g and the latter was significantly higher.

Singh et al. (1999) reported that the average body weight of naked neck layers
was 1152.13 g and that of Dahlem rcd layers was 1285.52 g at 20 weeks of age.
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Leo et al. (2006a and 2006b) found that the average body weight of
Gramalakshmi hens at the age of 207 week is 1200 g. and that in Gramasree is 1500 g.

Vij et al. (2006) studied Punjab brown chicken reared in the backyard system
and found that the mean body weight was 1.57 kg in hens.

Mohan et al. (2008a) studied the production performance characteristics of 60
Aseel peela desi hens of same hatch under normal system of rearing and observed the
mean body weight as 2120+55g.

Singh and Kumar (2008) conducted a study on 160 pullets of native fowl of
Garhwal Himalayas and found the average body weight at sexual maturity was
1396.5+19.20g.

Doley et al. (2009) conducted a study on 648 numbers 8" week old male and
female chicks of indigenous chicken of North-Eastern region of India, about the
production performance under intensive, semi-intensive and extensive rearing
systems. The body weight (g) at age at sexual maturity was found to be 1215.76+9.2,
1068.68+7.94 and 1077+9.24 under intensive, semi-intensive and extensive rearing
systems respectively.

2.11  Age at first egg

Radhakrishnan and Ramakrishnan (1982) observed the overall mean age at
first egg of ALP x WL as l6ldays and that of RIRXWL as 161.2 days under
backyard system of rearing . They also found that the age at 50 per cent production
averaged 171 and 177.2 days for ALP x WL and RIR x WL respectively in an
experiment with White Leghorn, Black Australorp,Rhode Island Red and their
reciprocal breed crosses under backyard conditions.

Khan and Krishna (1983) concluded that the age at sexual maturity averaged
174, 196 and 188 days in White Leghorn, Rhode Island Red and Rhode- White hens
(RW) respectively.

Nair and Bhattacharyya (1984) observed that the age at first egg averaged
147.6 days in ALP x WL crossbred hens under backyard system.
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Sridharan (1998) reported that the age at first egg averaged 161.63 + 1.20days
in Austra-white and 159.75 £1.63 days in Rhode-white under deep litter system of
rearing. The mean age at 10 per cent production was 166.25 days in AW and 163.00
days in RW with the range of values from 161 to 169 days in AW and 158 to 169
days in RW. The overall mean age at 50 per cent production was 179.13 days in AW
and 176.75 days in RW with a variation from 172 to 184 days in AW and 175 to 180
days in RW.

Leo et al. (2006a and 2006b) observbed that the average age at first egg of
Gramalakshmi hens is 160 days and that of Gramasree hens is 159 days.

Vij et al. (2006) studied Punjab brown chicken reared in the backyard system
wherein the age at sexual maturity was found to be about five to six months of age.

Yousef and Al-Yousef (2007) studied the distribution and characteristics of
the local (baladi) chickens of Saudi Arabia. They concluded that these birds were
small in size and the average age at sexual maturity was 22.76 weeks and continued
laying for 78.9 weeks producing 170 eggs.

Singh and Kumar (2008) conducted a study on 160 pullets of native fowl of
Garhwal Himalayas and found the average age at sexual maturity to be 176.20+2.76
days.

Girishkumar (2009) reported that the overall mean age at first egg was found
to be 199.26+4.99 days in scavenging native chicken .

Kalita et al. (2009) conducted a study on production and reproduction
performance of indigenous chicken maintained by the farmers in different villages of
3 districts namely Kamrup, Nagaon and Sibsagar. The sexual maturity of indigenous
chicken was found to vary from 160.634 4.61 to 177.27+ 4.88 days.

2.12 Egg production
Jayanthy (1992) reported that the progenies from Austra-White hens on
crossing with naked neck male desi males produced 47.81 eggs per bird during 21 to

40 weeks of age.
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Sridharan (1998) reported that the overall mean hen housed egg number and
per cent in Austra-white hens under deep litter system for the period from 20 to 44
weeks of age was 82.98 and 49.39 and that in Rhode- white hens were 98.8 and
58.81. The overall hen day egg number in AW and RW were 85.72 and 101.21 eggs
and per cent were 51.02 and 60.24 per cent. He also stated that the peak production in
AW birds was attained at 32" week and that in RW birds were at 31* week.

Leo et al. (2006a and 2006b) reported that the mean annual egg production of
Gramalakshmi hen is 180 to 200 and that of Gramasree hen is 180 eggs. They also
stated that fifty per cent production will be attained in 180 days of age in
Gramalakshmi birds and in 175 days in Gramasree birds.

Vij et al. (2006) studied Punjab brown chicken reared in the backyard system
wherein the shelter was made up of mud and sometimes of wood. The age at sexual
maturity was about five to six months of age and the average egg production was 60-
80 eggs per year.

Khan (2008) reported genetic improvements in non-descript chicken by
selection for seven generations. The egg production was increased from 106.1 to
135.4 per bird per year registering an increase of 19 eggs per bird per annum with an
increase of 4 g egg weight from 43.3 to 47.3 g.

Mohan ef al. (2008a) studied the production performance characteristics of 60
Aseel peela desi hens of same hatch and similar body weight under normal system of
rearing. The bodyweight, egg weight, egg production, daily egg production at peak
production (55-58weeks) was reported as 2120+55g, 51.12+£1.35g,.79+0.25 and
54.1345.1 respectively. _

Singh and Kumar (2008) conducted a study on 160 pullets of native fowl of
Garhwal Himalayas. The average annual egg production was found to be
168.20£6.27 eggs.

According to Girishkumar (2009) the mean egg number up to 40 weeks of age
on hen day (HD) and hen housed (HH) basis in native chicken of northern Kerala
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was 34.59 and 33.06+3.53 and egg production per cent in terms of HD and HH up to
40 weeks were 24.71 and 23.61 .

Kalita et al. (2009) conducted a study on production and reproduction
performance of indigenous chicken maintained by the farmers in different villages of
3 districts namely Kamrup, Nagaon and Sibsagar and found that the egg production
per laying cycle and annual egg production ranges from 11.18 +£0.48 to 15.49 £0.45
and 59.90+ 1.86 to 70.09+ 2.25 numbers respectively.

2.13 Egg Weight

Nair and Bhattacharyya (1984) recorded the average egg weight of 52g with
range of 40 to 60 g at 40 weeks of age in WL x Austrolorp cross under backyard
system .

Jayanthy (1992) observed that the initial egg weight at 21-24 weeks of age
was 36.25 g and at 37-40 weeks of age it was 44.88g in Desi x Austra white cross
bred layers. '

Sharma et al. (1992) stated that the egg weight at 32 weeks of age was 48.57g
in RIR x WI cross.

Mishra ( 1996) reported an average egg weight of 50g recorded in RIR x WL
cross named Kalinga Brown, developed at Bhubaneswar.

Sridharan (1998) reported that the mean egg weight of Austra-white hens at
32 and 40 weeks of age were 49.22 £0.50g and 49.59 +0.58g and that in Rhode-white
hens were 47.44 £0.22g and 47.71 £0.59g under deep litter system of rearing .

Haunshi et al. (2006) conducted a comparative study on egg quality traits of
dual purpose Vanaraja chicken with that of White Leghorn chicken and the mean egg
weight at 40 weeks of age was 60.79+0.78g and 54.29+0.73g respectively .

Leo et al. (2006a and 2006b) recorded that the average egg weight of
Gramalakshmi and Gramasree hens was 50 g each under backyard system of rearing.

Khan (2008) reported genetic improvements in non-descript chicken by

selection for seven generations. The egg production was increased from 106.1 to
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135.4 per bird per year registering an increase of 19 eggs with an increase of 4 g egg
weight from 43.3 to 47.3g.

Singh and Kumar (2008) reported that the mean egg weight of feathered local
hill fowl was 49.82+0.37g and that of clean shank strain was 56.77+0.56g under
intensive system of rearing.

Mohan et al. (2008a) studied the production performance characteristics of 60
Aseel peela desi hens of same hatch and similar body weight under normal system of
rearing and the egg weight was 51.12+1.35g.

Mohan et al. (2008b) studied 120 healthy adult kadakanath hens from the
same hatch and nearly similar bodyweight for the general performance profile and
found that the egg weights at 21 weeks and 52 weeks were 32.50+0.70 and 46.11%
1.25g respectively.

According to Girishkumar (2009) the mean egg weight of scavenging native
chicken in 64 households of northern Kerala ranged from 30 to 48.19g.

Kalita et al. (2009) conducted a study on production and reproduction
performance of indigenous chicken maintained by the farmers under different villages
of 3 districts namely Kamrup, Nagaon and Sibsagar and observed that the egg weight
ranged from 36.68 1.23 to 40.00 £1.20g.

Yadev et al. (2009) collected 50 eggs of chicken reared under backyards system
in Bareilly district to evaluate the internal and external parameters and found that the

mean egg weight was 52.95+0.59g.

2.14 Clutch Size and Length of Laying Cycle

Average clutch size in Miri birds was reported to be four to five eggs (Vijh et
al. 2005).
According to Ngo et al. (2006), the estimated mean clutch size of Vietnamese

H’mong chicken was 12 eggs.
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Tellichery breed of chicken lays about four to six eggs continuously and then
there is a gap of one to two days after which it again starts laying (Vij et al., 2007).

The duration of one laying cycle in Tellichery breed of chicken, between the
start of two broodiness, is about 3.7 to four months (Vij et al., 2007).

Clutch sizes of indigenous chicken of Kumi district in eastern Uganda range

between four to 19 eggs per clutch, with a mean of 13 eggs (Kugonza ef al., 2008).

2.15 DMortality pattern

Radhakrishnan (1981) found that the livability per cent upto 40 weeks of age
was 96 per cent in ALP x WL hens and that in RIR x WL cross it was 92 per cent
under backyard system.

Nair and Bhattacharyya (1984) found that the mortality from 20 to 40 weeks of
age was 3.4 per cent with the range of 2-5 per cent in WL x Australorp cross under
backyard system.

Sridharan (1998) observed that the livability per cent in Austra-white and
Rhode-white hens for the period from 21 to 44 weeks of age under deep litter.system
of rearing was 89.17 and 95.83 per cent.

Disease is considered to be the prime cause of mortality in commercial chicken
in Bangladesh (Talha et al., 2001).

Padhi et al. (2003) documented that the mortality due to diseases ranged from
0 to 6.48 per cent and that due to predators ranged from 0.22 to 7.88 per cent in three
groups of cross bred chicken during the period from 8 to 20 weeks of age.

Singh et al. (2003) observed that more than 40 per cent of total death that
occurred in the poultry farm at Rajasthan College of Agriculture during the period
from 1961 to 1996 was due to coryza, followed by CRD 10.26%, Enteritis 8.83%,
Avian leukosis 7.56%, Coccidiosis 6.00%, Spirochaetosis 5.95 % , Ranikhet
Disease5.71% and less than 4.00 per cent due to other causes.

Mcainsh et al. (2004) reported that diseases and predation were the major

causes of death among local chicken of Zimbabwe. The main predators were birds of
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prey, wild cats and domestic dogs, but also snakes and rats were reported to eat
chicken.

Vijh et al. (2005) documented that the mortality of Miri birds was around 11
per cent during the first four weeks.

A study on rural poultry production in Meghalaya revealed that the average
mortality was 22.35+2.73 per cent (Gupta ef al. 2006).

The results of the study by Halima et al. (2006) in Ethiopia showed that the
lowest and the highest rate of mortality in per cent recorded from day-old to four
weeks were in RIR (7.4 ) and in Debre-Ellias (33.5), from five to eight weeks in
Debre-Ellias (1.5) and in Gassay (6.2) and from 20 to 22 weeks in RIR (8.5) and in
Mello-Hamusit (39.8). The causes for mortality were coccidiosis, Escherichia coli
infection and confinement rearing.

Leo ef al. (2006a and 2006b) reported that the mortality per cent in
Gramalakshmi hen is 4 per cent and that in Gramasree is 5 per cent. '

Halima et al. (2007) found that the major causes of death of chicken of north-
west Ethiopia during the study were seasonal outbreaks of Newcastle disease (locally
known as fengele) and predation.

In Tellichery chicken under free range conditions, Vij et al. (2007) reported that
the mortality was found to be very low, almost nil.

Yousef and Al-Yousef (2007) estimated that most of the chick mortality (58 per
cent) in Baladi chickens occurred during the first week of age, while, 21 per cent of
the mortality occurred at the growing period.

Biswas et al. (2008) observed that the survival rate of chicks was 62.9 per cent,
which might be improved if balanced supplementary feed was given. They found that
the crow and the eagle were the two predominant aerial predators of Bangladesh,
while, the mongoose was the major terrestrial predator.

Kugonza et al. (2008) documented that in indigenous chicken flocks of Eastern
Uganda, death was prevalent in chick stage (73 per cent) and was mainly attributed to

Newcastle disease (70 per cent).
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Girishkumar (2009) reported that in scavenging native chicken the mortality
due to disease, out of total mortality, was 52.17 per cent and that due to predation was
47.83 per cent. Out of 115 bird deaths, 18.26 per cent was due to dogs, 16.52 per cent
due to mongoose and 13.04 per cent was due to wolves; the number of birds died due

to different predators in the same order was, 21, 19 and 15.

2.16 Hematological and Biochemical parameters

The packed cell volume reported was 40 and 31 per cent for mature male and
female chicken respectively (Lucas and Jamroz, 1961).

Singh et al. (1983) noted that chicken having higher plasma ALP grew faster,
matured earlier and produced heavier eggs and plasma ALP activity was more in
pullets selected for high production.

Kansal and Gangwar (1984) reported a decrease in plasma ALP and ACT
activities in layers as age advanced which may be due to the greater demand ,
transportation and utilization of Ca for shell calcification from bone consequent to
lower blood Ca level.

Sturkie and Griminger (1986) cited the observation of Wels and Horn (1965),
that in adult chicken, the haemoglobin values ranged from 8.9 to 9.2 g per 100ml.
They also cited the finding of Pilaski (1972) that in 210 days of age, the haemoglobin
values were 11.4g per 100ml for males and 8.6g per 100m!l for females.

Kalitha et al. (1993) reported that ALP was one of the most common variants
in the body and was a catalyzing non- specific multi molecular enzyme which act by
releasing phosphate from many organic phospho mono esters at an optimum ph
( ph 9-10). All the metabolic processes in the body were under the direct influence of
this enzyme and the [evel of this enzyme was influenced by sex. .

Durotoye ef al. (2000)- studied the diurnal variation of haematological and
serum biochemical parameters in Nigerian local chicken during the 24 h period of the
day. They found the highest values of PCV per cent and hemoglobin (Mg/dl) were
33.30+3.80 and 11.33+0.29.They also estimated that Calcium (Mmol/1), Phosphorous
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(Mmol/l), Alkaline Phosphatase(IU/L) and Alanine amino transferase(IU/L) were
8.70+1.00, 4.30+0.60, 168.5+10.4 and 23.1+1.7 respectively .

Sethu (2003) reported that Hb content (g%) of egg type male chicken at the
age of 7" and 8™ month were 12.75 + 0.19 and 12.37 + 0.22 and the per cent of PCV
at the same age were 31.06 + 0.49 and 32.68 + 0.58 .

Karthiayini (2007) observed ALT content (IU /L) of broiler chicken at the age
of 8th week during summer was 44.83£2.32 and that in rainy season was 44.92 +
2.57.

Darsana (2008) found the Hb content, PCV per cent, serum ALT content and
serum Calcium of broiler chicken at the age of 7" week were 8.53 £ 0.12 (g%),
34.07 £ 0.67 per cent, 19.07 £ 0.73 (IU/L) and 1.97 £ 0.05 Mmol/L respectively .

Girishkumar (2009) reported that the mean haemoglobin (gram / dL) of native
hens of northern Kerala was 9.91£0.36 and the mean packed cell volume (PCV) per
cent was 36.88+1.55.

2.17 Cost and returns of backyard rearing of GL and GS hens

DZARC (1984) reported that in order to fetch higher price and acceptability,
birds are offered a ration comprising 5 % alfalfa meal and they laid eggs with yolk
colour intensity comparable to that of local eggs from scavenging chicken, without
any loss in their egg yield and other parameters.

Alemu and Tadelle (1997) opined that very small sized eggs from scavenging
local chicken with deep yellow colour fetch much higher prices compared with larger
eggs of improved strains with pale yolks.

Sridharan (1998) reported that the feed consumed by the Austra-white (AW)
and Rhode-white (RW) birds under deep litter system of rearing for the period from
21 to 40 weeks of age was 2054.83kg and 2095.39kg and the cost of feed consumed
per egg was Rs 1.53 in AW and Rs 1.31 in RW.

Tadelle et al. (2002) observed that every egg or quantity of poultry meat

produced under the scavenging system represents a net increment to the family food
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supply in addition to the small cash income and other social functions it provides for
the household.

Mcainsh et al. (2004) stated that the extensive chicken production system of
Zimbabwe could be described as a low input-low output system, where, the birds
were being given limited amounts of feed to supplement what they find to eat while
scavenging.

Selvam (2004), in a study conducted in five villages of Namakkal district of
Tamilnadu on free range poultry rearing , estimated that the average annual income
from the sale of eggs and birds were Rs. 2667.90, Rs. 6971.04 and Rs. 15273.44 for
small, medium and large farms having average flock size of 5, 12 and 26
respectively.

Das et al. (2008) reported that the traditional free range ‘backyard’ and
scavenging poultry being reared by women and children of rural Bangladesh, plays
an important role in generating family income in addition to improving the nutritive
value of family's diet with eggs and meat. '

Kugonza et al. (2008) found that chicken and eggs were being mainly used to
generate household income and for home consumption. In some households, chicken
were exchanged for goats and subsequently, for cattle. They also found that the
indigenous chicken was a major resource in Teso, Uganda.

Alders and Pym (2009) observed that output of village poultry in terms of
weight gain and number of eggs per hen per year is often low, but there was minimal
input in terms of housing, disease control, management and supplemental feeding.

Bell (2009) reported that profitability is important, not the profitability per
farm or per bird, but the profitability per unit of money invested- the benefit/ cost
ratio. In this aspect small scale free roaming poultry is advantageous over its
commercial kin, as the small family poultry finds its own feed.

Girishkumar (2009) calculated that the total and net return from scavenging

native chicken in two districts were Rs 35,304 and 31,978 respectively and the
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poultry farmers got a return of Rs. 561.02 per adult female bird up to 72 weeks of
age. -

Sonaiya ( 2009) stated that small holder family poultry producers had poor
levels of knowledge regarding how productivity and the rate of output / input was
affected by various socio economic factors such as motives for keeping poultry ,
flock size and economic cost (of stock, feed and health maintenance) which led to the

reduced productivity and profitability.
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3. MATERIALS AND METHODS

A study was conducted to assess the production performance and management
practices adopted for rearing ‘Gramalakshmi’ and ‘Gramasree’ chicken layers under

backyard system. Costs and returns involved in this rearing system were also studied.

3.1 THE BIRDS UNDER STUDY

The crossbred chicken layers ‘Gramalakshmi’ and ‘Gramasree’ are two
important germplasms developed by KAU for exploitation of their productivity under
field conditions. The Gramalakshmi (GL) is a crossbred chicken with Australorp breed
as male line and White Leghomn as female line and was released in 1980. The
Gramasree (GS) progenies are composite breed crosses of different breeds namely
Barred Plymothrock, Rhode Island Red, New Hampshire and Desi breed of chicken.

The GL and GS progenies are supplied as partly grown chicks at the age of 8
weeks for backyard rearing in Vattamkulam panchayat in Malappuram district. These
chicks were further reared by the beneficiaries under backyard system in the scheme
sponsored by Animal Husbandry Department, Government of Kerala. These pullets at
the age of 20 weeks were utilized for the present study. The period of the study was
during the period from 20 to 40 weeks of age. The study was conducted from March to
July 2009.

The study was conducted in 30 households which reared ‘Gramalakshmi’ (GL)
and 30 households that reared ‘Gramasree’ (GS) layers. Altogether, sixty households
were selected. Households having a minimum of five pullets at the beginning of the
experiment were included under the study. These household units were selected from
the adjacent wards in the panchayath with almost same geographical conditions in
order to provide uniform environment for rearing the birds under backyard system. The
entire study comprised field experiments to study the production performance of GL
and GS hens, survey among the farmers to assess the socio economic status and
management practices adopted in back yard rearing and laboratory investigations to

assess the health status of the hens..
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3.2  FIELD STUDY
3.2.1 Body weight

The body weight of all the GL and GS pullets in the 60 households was
recorded individually at 20™ and 40" week of age by visiting the households under
study. The body weight was recorded using a weighing balance to the nearest 20g

accuracy.

3.2.2 Coops

The coops used for providing the night shelter were examined in each
household to record their type of construction, dimension, floor area and location in the
homestead. The orientation and direction of the coop with regard to the farmer’s house
was also recorded. The type of flooring, roofing and the materials used for making
walls and roof were recorded. The height of the coop was measured in detail at the
eaves and ridge. The clearance of the coop from the ground and distance between the
coop and the farmer’s house was ascertained. Total floor area of each coop was
measured. The floor area provided per bird was calculated in each of the units based on

the number of chickens housed at the beginning .

3.2.3. Egg production

All the 60 beneficiaries selected under the scheme were given egg production
performance sheets to record the daily egg production from onset of laying. The egg
recording was continued till the birds reached 40 weeks (280 days) of age.

During the course of the study, the mortality, if any, and the cause of death was
also recorded for deriving the hen-day egg production.

At the end of every week, the egg production records were collected from all
households and compiled systematically for statistical analysis and interpretation of
results. The egg production from 21 to 40 weeks of age was divided into five periods
of four weeks each. The number of hens present in each household on 5 March 2009
i.e., at the beginning of 21 weeks of age was taken into account to calculate the hen
housed egg production. The week-wise and household-wise mean egg production was
calculated both on hen-housed (HH) and hen-day (HD) basis in each household. The
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mean egg production in respect of survivors was calculated as survivor average egg
production. HH and HD basis was calculated weekly and household wise and from
these data the cumulative per cent production and egg number up to 40 weeks of age in
GL and GS groups was arrived.

The egg production calculated week-wise and household- wise and at the end
of 40 weeks of age compared with the HHN and HDN in other households. From the
egg production performance data, length of pause or broodiness if any, exhibited in
households, was recorded separately and monitored periodically. The livability per
cent was recorded on daily basis and the cumulative mortality week-wise was

ascertained and presented as percentages during the period from 21 to 40 weeks of age.

3.2.4 Egg Weight

The weight of seven eggs collected at start of lay, 30™ and 40" week of age in
each household was recorded and the average egg weight (g) in GL and GS households
was estimated for all the three periods. These data from 30 households were pooled to

calculate the overall mean egg weight in GL and GS group during the respective age

groups.

3.3 SURVEY
3.3.1 Socioeconomic Status of Farmérs

The socioeconomic details like community and major occupation of farmers,
family members engaged in poultry keeping, experience in poultry rearing, animal
husbandry activities other than poultry, land holdings and main agricultural activity of

the farmers were collected from all the sixty families under study.

3.3.2 Rearing practices of GL and GS hens under backyard system
Survey was conducted to record the experience of farmers in each household in
poultry rearing, the source of cross bred chicken, and purpose of rearing. The active

participant-of poultry keeping (males or females or children or all) in each household
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was also documented. The farmers’ response on economic feasibility of poultry rearing

was also recorded. The time allotted for the birds for scavenging was also recorded.

3.3.3 Flock size and distribution

The flock size of GL and GS hens under backyard system of rearing was
studied. The ward wise distribution of the birds was observed to document the
geographical environment available for the birds for scavenging under backyard

system.

3.3.4 Feeding and Watering practices ’

. The details pertaining to feeding practices including the hand feeding system
adopted and type of feeding and quantity (per household) of feed used in households
were assessed. Quantity and type of all the ingredients fed was recorded separately in
the questionnaire. The details collected by the survey on watering management

included the source of water used for the hens.

3.3.5 Behavioural Characters

Behavioural characters of Gramalakshmi and Gramasree chicken under
backyard system of rearing were studied by visiting the households periodically. The
capacity of flight of birds was estimated by recording the height and distance covered
by hens during flight as explained by farmers. The ability of GL and GS hens for
scavenging, their aggressiveness and other behavioural peculiarities were studied by
interviewing the farmers. The vices showed by the birds and their scavenging pattern

were studied through questionnaire.

3.3.6 Age at First Egg

Data pertaining to the actual age at first egg (AFE) was collected from all the
households under study and the data was averaged to get mean AFE and the average
age at sexual maturity was worked out. The age at 10 and 50 per cent production was
arrived from the daily egg production data collected from households. Other traits

associated with egg production under backyard system were studied during survey.
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The prevalence and length of broodiness, if any, clutch size, number of clutches per
laying cycle (between the start of two broodiness) and egg production per laying cycle

were collected from as many farmers as possible.

3.3.7 Health care measures

The health care measures adopted by the farmers were ascertained through the
services of Veterinary support extended by the nearby Veterinary dispensary. The
major diseases of concern of the farmers during the study period area were
documented from the response of the farmers and Veterinary doctor as well. The name
of the disease was construed from the description of symptoms provided by the farmer
and the local Veterinarian. The season of the disease occurrence from their perception,
the control measure followed, system of medicine chosen for treatment and the
veterinary services availed were recorded. The biosecurity measures adopted by the

farmers in the rearing of GL and GS hens also were recorded.

3.3.8 Mortality pattern

The details of mortality among hens in various households were monitored
daily. The reason for death and number of hens died in each household were monitored
closely and collected on daily basis. The data was then pooled to calculate mortality
rate for the period from 20™ to 40" week of age in different periods. The stress factors
prevailing in each households and the relationship between management practices and

production performance of GL and GS lines were studied.
3.3.9 Cost and returns of backyard poultry rearing

The study on economics of backyard poultry rearing was conducted in 60
households by gathering complete information regarding the different aspects of cost
and return. Since all the farmers utilized their existing low cost coops for providing
night shelter, the investment on housing cost was not taken into account. The cost of
supplemental feeding was calculated from the data collected on the quantity and unit

price of the items fed in all the 60 households by survey method. The information on
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average number of eggs produced from these birds from 21 weeks was collected and
the total eggs for part year from 21 to 40 weeks was recorded. The value of eggs
produced during the study period was taken as income from eggs. Margin of returns
from the sale of eggs over hand feeding cost in all the households were calculated
separately for GL and GS units. From these findings the margin of returns from each
egg produced was derived. The cost benefit ratio also was estimated to find out the

profitability of Gramalakshmi and Gramasree hens under backyard system of rearing.

34 LABORATORY INVESTIGATIONS
3.4.1 Hematological parameters

Whole blood (2ml) was collected from 25 birds each from both GL and GL
hens in a vial containing EDTA Di Potassium salt as anticoagulant for estimating the
blood values of Hemoglobin content and Packed cell volume at 30™ and 40" week of

age.
3.4.2 Serum biochemical studies

Blood (2.5ml) was collected from 25 birds each from both GL and GS birds for
serum separation and subsequent in vitro quantitative determination of Alkaline
Phosphatase (ALP), Alanine Amino Transferase (ALT), serum Calcium (Ca) and
Phosphorus (P) at 30" and 40" week of age. For estimation of ALP and ALT

Biochemical analyzer was used and for Ca and P Spectro photo meter was used.
3.5 STATISTICAL ANALYSIS

Data collected on various parameters were statistically analyzed as per the

methods described by Snedecor and Cochran (1994).
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4. RESULTS

The present study was conducted to assess the performance of
Gramalakshmi and Gramasree hens (GL and GS hens) under backyard system of
rearing. The data collected through survey among farmers, observations recorded
in the field study and the results obtained in the laboratory estimations are
presented in this chapter. For effective comparison of the performance of both
groups, households lying in the same geographical area were selected. The wards

selected for the present study in Vattamkulam Panchayath is shown in Plate 1.

4.1 Socio economic status of farmers

The study on the occupation of the farmers rearing GL hens (Table 1)
revealed that out of the total 30 households, 14 were agricultural workers, four
were coolies, four were small scale business men, three were having job abroad,
two were drivers and one was mason. Two farmers were having no specific
occupation. In the case of GS households, out of 30 farmers 15 were agricultural
workers, five were coolies, three were small scale business men, three having job
abroad and one each were driver, tailor and teacher. One farmer was not having

any specific occupation.

The land holding of farmers presented in Table 1 revealed that the average
size of land holding of farmers rearing GL hens was 35.75 cents and that in GS
group was 24.52 cents. The area of land holding ranged from six cents (GL-20) to
175 cents (GL-6) and that in GS group varied from seven cents (GS-6 and 14) to
71 cents (GS 25).

The study on the member of family actively engaged in chicken rearing in
GL households (Table 1 and Plate 2) revealed that among the 30 families, the
rearing is managed by the females in 23 (76.67 per cent), males in four (13.33 per
cent) and all members in three (10.0 per cent) households. In GS group, females
were engaged in poultry rearing in 25 (83.33 per cent), males in three (10.0 per
cent) and all members in two (6.67 per cent) households. In households where the

head of family is having job abroad, the dependants were managing the hens.
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Table 1. Occupation, land area and other agricultural activities of farmers rearing

Gramalakshmi and Gramasree hens under backyard system in GL-1 to 30 and GS-1 to

30 households.
Gramalakshmi (GL) Gramasree (GS)
G
a2 » o = fey .‘—2': °© < = o ‘?
S| 28 |SalkgE|5| 8| B% |Eamg |t
2 28 |[w§leg8|<| 3 SE |zsieg 8|«
S| &5 |58 |5 S| §¢ |8=("83|%
> - E < o] = <
GL-1 Coolie 16 F C Nil| GS-1 Abroad 165 F G P
GL-2 Driver 14 F Nil P | GS-2 Business 12 F OP Cn
GL-3 Business 69 M Nil Mx | GS-3 AW 11 A Nil Nil
GL-4 Driver 8 F CG V | GS-4 Driver 11 F C P
GL-5 Business 150 F C P [ GS-5 Coolie 4 F G V
GL-6 AW 17 F C P | GS-6 AW 7 F G P
GL-7 AW 145 A G Cn| GS-7 AW 10 F Nil Cn
GL-8 AW 135 F Nil Cn| GS-8 AW 16 F Nil Nil
GL-9 Abroad 10 M Nil Nil| GS-9 AW 50 F Nil Cn
GL-10 Coolie 13 F C Cn{GS-10 Nil 10 F CG Mx
GL-11 Business 46 F C Cn |GS-11 Abroad 60 F C V
GL-12 AW 30 F Nil Cn |GS-12 AW 20 F Nil Cn
GL-13 AW 31 F G Nil |GS-13 AW 26 F CG Mx
GL-14 AW 12 F Nil P |GS-14 Teacher 7 ™M C P
GL-15 Abroad 16 F G Mx|GS-15 AW 8 F Nil Nil
GL-16 AW 25 F Nil V |GS-16 AW 12 F Nil Nil
GL-17 AW 355 M CG Nil [GS-17 Coolie 10 M CG P
GL-18 Mason 40 F CG V [GS-18 AW 54 F G V
GL-19 AW 27 F Nil V |GS-19 AW 23 F Nil Nil
GL-20 AW 6 F Nil P |GS-20 AW 17 F OP P
GL-21 AW 14 F Nil P |GS-21 Abroad 40 A CG P
GL-22 AW 20 M G P |GS-22 Coolie 17 F Nil Nil
GL-23 AW 16 F C P |GS-23 AW 19 F Nil Nil
GL-24 Business 90 A OP Nil [GS-24 Business 260 M C P
GL-25 AW 16 F Nil Mx |GS-25 Tailor 71 F C P
GL-26 Nil 18 F Nil P |GS-26 AW 18 F C P
GL-27 Nil 200 F Nil Nil |GS-27 AW 70 F Nil Nil
GL-28 Coolie 19 F G Mx|GS-28 Business 24 F G P
GL-29 Abroad 16 F C Nil|GS-29 Coolie 20 F CG P
GL-30 Coolie 11 A Nil P |GS-30 Coolie 35 F G Nil
Mean 35.75 24.52

A- All members AW-Agricultural worker C- Cattle CG- Cattle and goat
Cn- Coco nut F- Female
OP - Other poultry P - Plantain V- Vegetables

G - Goat M - Male
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With respect to other animal husbandry activities of farmers in GL group
(Table 1and Plate 3), out of the 30 households, 14 (46.67 per cent) were having no
animal husbandry activities. Cattle rearing were practiced in seven households,
goat rearing in five units, both cattle and goat rearing in three units and other
poultry in one household. In GS households, 11 (36.67 per cent) were having no
animal husbandry activities. Cattle rearing and goat rearing were practiced in six
households (20.0 per cent) each. In five households cattle and goat were reared
together and other poultry was maintained by two families. In both the groups the
other poultry species reared by the farmers included turkey and duck.

The main agricultural activity of the farmers in GL group (Table 1 and
Plate 3) was plantain cultivation in 10 households followed by coconut farming in
five. Vegetable cultivation and mixed farming were practiced in four households
each. Seven farmers had no agricultural activity. The per cent values for these
figures being 33.33, 16.67, 13.33(2) and 23.33 respectively. In GS group the main
agricultural activity was plantain cultivation in 12 households (40.0 per cent)
followed by coconut farming in four (13.33), vegetable cultivation in three (10.0)
and mixed farming in two (6.67 per cent) households. Nine farmers (30.0 per

cent) had no agricultural activity.

4.2 Flock size of Gramalakshmi and Gramasree hens
The flock size of GL and GS hens in 30 households each at the time of the
study was calculated by enumeration and presented in Table 2. Photographs of a

typical flock in GL and GS hens are shown in Plate 4.

The flock size at the start of study ranged from five to nine birds per
household in GL group and five to 10 in GS group. The total number of birds in
all the 30 households put together in GL group was 226 and that in GS group was
233. The average number of birds per household in GL was 7.5 and that in GS
was 7.8. All the households in the study were from nine wards with ward numbers
4,5, 6 and 7 in the eastern side and 14, 15, 16, 17 and 18 in the western side of the
Panchayath (Plate 1). In both groups, 16 households were selected from eastern

wards and 14 households were selected from the western wards.
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Table 2. Flock size and details of coops regarding Gramalakshmi and Gramasree hens
under backyard system of rearing in GL-1 to 30 and GS-1 to 30 households.

Gramalakshmi (GL) Gramasree (GS)
Coop Coop
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=] 2 ey ol — b5 = ] e o0 ®

<3R! S 2 o« 58
S |21 ZE|E0 SR |20 |B ZEIFTEE ¢

A A

GL-1 7 5.0 Y T 175 | GS-1 9 45 W TH 075
GL2 7 100 W T 060 | GS2 10 40 WM TH 0.80
GL-3 9 50 B T 126 | GS-3 9 45 W T 1.35
GL4 8 60 WM C 113 | GS4 7 50 WM A 0.50
GLS 6 80 WM TH 075 |GS-5 8 40 W T 0.50
GL-6 6 Nil W T 0.75 | GS-6 8 Nil B T 1.20
GL-7 5 Nil B TH 131 | GS-7 8 6.0 T 1.13
GL-8 7 40 W T 075 | GS-8 8 45 WM A 1.04
GL9 8 50 B C 140 | GS-9 8 5.0 W TH 1.58
GL-10 7 75 W T 041 |GS-10 6 3.0 B T 1.75
GL-11 8 6.0 B A 1.13 |GS-11 7 6.0 w T 0.94
GL-12 8 10.0 W T 135 |GS-12 8 4.5 B C 0.60
GL-13 8 5.0 w T 070 [GS-13 7 4.0 W  Plastic 0.60
GL-14 8 45 W TH 094 [GS-14 7 Nil B TH 075
GL-15 9 70 B T 0.75 |GS-15 5 Nil W T 0.75
GL-16 7 40 WM A 075 [GS-16 8 80 WM A 1.20
GL-17 7 120 B TH 094 |GS-17 8 40 W T 0.50
GL-18 9 9.0 w A 0.72 |GS-18 7 Nil W T 1.13
GL-19 8 6.5 w T 094 |GS-19 8 60 WM TH 0.45
GL-20 9 100 B T 094 |GS-20 7 20 W T 1.00
GL-21 9 Nil W T 0.90 |GS-21 8 10.0 B C 1.13
GL22 7 Nil B T 094 [GS22 8 Nii W A 090
GL23 8 45 W T 075|GS23 8 55 W T  0.60
GL24 8 65 WM TH 158|GS24 8 50 WM TH 060
GL-25 6 Nil B T 0.75 |GS-25 8 3.0 W T 0.80
GL-26 7 4.0 w TH 120 |GS-26 9 80 B T 0.80
GL-27 7 45 w T 090 [GS-27 9 50 W TH 0.80
GL-28 8 0.0 B C 0.90 [GS-28 7 Nil W A 1.13
GL-29 7 20 WM T 090 [GS-29 8 120 WM T 1.13
GL-30 8 8.5 W T 048 [GS-30 7 2.0 W T 0.75
Mean 7.5 5.2 1.00 | Mean 7.8 4.2 0.90

A - Asbestos B -Brick C-Concrete T - Tile TH - Thatched W - Wooden
WM - Wire mesh
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Plate 3 .Animal husbandry activities of backyard poultry farmers included goat rearing

and cattle rearing. Main agricultural activity of farmers was plantain cultivation.
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Plate 4. Gramalakshmi birds are having white with intermittent black plumage.

Gramasree hens have multi coloured plumage.




4.3 Management practices adopted in back yard rearing

4.3.1 Housing

The details pertaining to the studies on the night shelters used in rearing
GL and GS hens are presented in Table 2. The different types of coops are
displayed in Plate 5. All the 60 households under study had provided coops.

Measurement of distance of the coops from the farmer’s house (Table 2)
showed that out of the 30 coops, 16.7 per cent (5) of coops in GL and 20.0 per
cent (6) in GS groups were adjacent to the farmer’s house. The distance was
between 0.1 to 4m. in 26.7 per cent (8) of GL coops and 30.0 per cent (9) of GS
coops. The distance was between 4.1 to 8 m. in 36.7 per cent (11) of GL coops
and 43.3 per cent (13) of GS coops and the remaining 20.0 per cent (6) in GL and
6.7 per cent (2) in GS were at a distance of 8.1 to 12m. away from the farmers
residence. The average distance in GL households was 5.2 m. and that in GS

households was 4.2 m.

The materials used for the construction of the night shelter of the birds
included wood, wire mesh, brick and mud (Table 2 and Plate 5). Wood was used
in 50.0 per cent (15) of the GL and 56.7 per cent (17) of GS night shelters. Wire
mesh was used in 16.7 per cent in GL and 23.3 per cent in GS and brick was used

in 33.3 and 20.0 per cent of GL and GS coops.

The popular roofing material used in construction of the coops (Table 2)
was tiles with 60.0 per cent (18) in GL and 50.0 per cent (15) in GS groups
followed by thatched roof (20.0 per cent (6) in GL and 23.3 per cent (7) in GS),
asbestos (10.0 per cent (3) in GL and 16.7 per cent (5) in GS group) and other
materials like plastic sheet and concrete were used in 10.0 per cent (3) coops in

both units.

The study on floor area of night shelter (Table 2) showed that 63.3 per
cent (19) of the coops in GL group and 50.0 per cent (15) in GS group were
having area between 0.6 to 1 sq. m. followed by 23.3 per cent (7) in GL and 30.0
per cent (9) in GS group between 1.1 to 1.5 sqm. \
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in GL and GS rearing.

Plate 5. Different types of coops used

k, cement and concrete
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The floor area was below 0.5sq.m. in 6.7 per cent (2) of GL coops and
13.3 per cent (4) of GS coops. In both the groups, 6.7 per cent was having floor
area above 1.51 sq.m. The average floor area in GL households was 1.0 sq. m. and

that in GS households was 0.9 sq.m.

Separate laying nests were not provided by the farmers in both GL and GS
hens. Out of the total 60 coops studied in both the groups, none of the coops were

provided with perches and litter materials inside the shelters.
4.3.2 Watering Practices

The study on the source of drinking water used to their chicken (Table 3
and Plate 6) revealed that in GL group, 73.33 per cent of the households (22) used
well water, 16.67 per cent (5) used tap water and 10.0 per cent (3) used water
from natural sources like ponds. In GS group, 80.0 per cent households (24) used
well water, 13.33 per cent (4) used tap water and 6.67 per cent (2) used water
from ponds. Farmers used coconut shell, broken earthen pots, used steel plates

and plastic utensils as waterers.
4.3.3 Health care measures adopted

The study on the veterinary services that farmers usually depend upon
(Table 3) revealed that in GL group 6.7 per cent (2) were not availing any
services, 50.0 per cent farmers (15) were availing services from Government
Veterinary Dispensary in the Panchayath and 43.3 per cent (13) depended on
indigenous herbal medications for treating their chickens. In the case of GS group,
16.7 per cent (5) were not availing any services, 56.7 per cent farmers (17) were
availing services from Government Veterinary Dispensary and 26.7 per cent (8)
depended on indigenous medications. For indigenous treatment the farmers
traditionally use locally available herbals like tulsi (Ocimum sanctum), garlic

(Allium sativum), turmeric (Curcuma longa) and some other aromatic plants.

The major ailments encountered by the 30 households of GL group as
reported by the farmers were Respiratory affections in eight households, Enteritis

in six, Fowl pox in two, and Ectoparasitism in 14 households.
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Table 3. Details regarding source of drinking water, veterinary services and major
ailments of concern in Gramalakshmi and Gramasree hens in GL-1 to 30 and
GS-1 to 30 households.

Gramalakshmi (GL)

Gramasree (GS)

Code |Water | Veterinary | Major ailments | Code |Water |Veterinary | Major ailments
number |source | Services reported number |source | Services reported
GL-1 Well VD  Respiratory GS-1  Well VD  Respiratory
GL-2 Well VD  Respiratory GS-2  Well VD  Ecto parasitism
GL-3 Tap VD  Respiratory GS-3  Well VD  Respiratory
GL-4 Well VD  Ecto parasitism { GS-4 Tap NS Respiratory
GL-5 Well IN Fow! pox GS-5 Well NS Respiratory
GL-6 Well VD  Ecto parasitism | GS-6  Well VD  Ecto parasitism
GL-7 Well IN Ecto parasitism | GS-7 Well IN Respiratory
GL-8 Well VD  Respiratory GS-8 Tap VD  Respiratory
GL-9 Well VD  Ectoparasitism | GS-9 Well VD  Enteritis
GL-10 Pond NS Ecto parasitism | GS-10 Well IN Ecto parasitism
GL-11 Well VD  Ecto parasitism | GS-11 Well VD  Ecto parasitism
GL-12 Well IN Ecto parasitism | GS-12 Pond IN Respiratory
GL-13 Well IN Respiratory GS-13  Well IN Respiratory
GL-14 Well IN Fow! pox GS-14 Well VD  Ecto parasitism
GL-15 Pond IN Ecto parasitism | GS-15 Well VD  Ecto parasitism
GL-16 Well IN Ecto parasitism | GS-16 Well VD  Fowl pox
GL-17 Well VD  Respiratory GS-17 Well NS Respiratory
GL-18 Tap VD  Enteritis GS-18 Tap VD  Ecto parasitism
GL-19 Well VD  Enteritis GS-19 Well NS Enteritis
GL-20 Tap NS Enteritis GS-20 Well VD  Respiratory
GL-21 Well VD  Ecto parasitism | GS-21 Well VD  Respiratory
GL-22 Well IN Ecto parasitism | GS-22 Well IN Ecto parasitism
| GL-23 Pond VD  Enteritis GS-23 Well IN  Enteritis
GL-24 Well VD  Enteritis GS-24 Tap IN Fow! pox
GL-25 Well IN Ecto parasitism | GS-25 Well IN Ecto parasitism
GL-26 Tap VD  Respiratory GS-26 Well NS Enteritis
GL-27 Well IN Ecto parasitism | GS-27 Well VD  Ecto parasitism
GL28 Well IN  Respiratory |GS-28 Well VD  Ecto parasitism
GL-29 Well IN Enteritis GS-29 Pond VD  Enteritis
GL-30  Tap IN Ecto parasitism | GS-30 Well VD  Ecto parasitism

IN - Indigenous methods

NS - No services
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Plate 6. Drinking water sources used by farmers rearing GL and GS hens under
backyard system of rearing




The per cent were 26.7, 20.0, 6.7 and 46.7 respectively. In case of GS
group the ailments were Respiratory affections in 11 households, Enteritis in five,
Fowl pox in two, and Ectoparasitism in 12 households. The percentages were

36.7, 16.7, 6.7 and 40.0 respectively.

4.3.4 Feeding Practices

All the hens in both groups were let out for scavenging in day time in the
backyards (Plate 7). In almost all the households the birds were let out by 7:00 am
in the morning. In addition to the feed resources available on the backyards, the
birds were also fed with kitchen waste and left over house hold food items

including cooked rice which were not quantified.

Hand feeding was practiced in all the households (Plate 7). The hand
feeding pattern of GL and GS hens under backyard system for the period from 21-
40 weeks of age including the items fed and the quantity of each item is furnished
in Table 4 and 5. Most of the farmers hand fed their hens two times a day and the
timing was in the morning and in evening. Some farmers fed the hens
immediately after laying also. In majority of the households no separate feeders

were used for the hens.

The farmers used paddy or rice, rice bran, wheat, wheat bran, maize bran,
layer feed and cattle feed for supplemental feeding in varying amounts. Most of
the farmers used rice bran for hand feeding followed by wheat and maize bran.
The farmers selected the feed items based on the previous experiences, the local
availability of the feed items and the cost of the items. The average quantity of all
the feed items hand fed per bird per day basis in GL group ranged from 16.3 g
(GL-26) to 30.2 g (GL-1) with a mean of 22.8 + 5.0 g (Table 4), and that in GS
group ranged from 15.8 g (GS-23) to 36.4 g (GS- 11) with a mean of 24.1+ 6.5g
(Table 5). The quantity of feed items given daily in a house hold ranged from 100
g (GL-5) to 230 g (GL-28) in GL group, and from 125g (GS -4, GS-6 and GS-15)
to 250 g (GS-1, and GS-21) in GS group.
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Table 4. Hand feeding pattern of Gramalakshmi hens in house holds GL-1 to 30
for the period from 21 to 40 weeks age under back yard system of rearing

Code Pat.idy Rice Wheat Wheat Maize Layer Cattle Qx}ty Quantity 21-40
o, /Rice bran (8) bran bran feed feed /bird /house  wk

(® (@ (® ((® (@ (@ /day(g) /day(g) (Kg)
GL-1 8.6 8.6 . 13.0 30.2 175 24.50
GL2 76 7.6 113 26.5 175  24.50
GL-3 6.1 6.1 7.3 19.4 160  22.40
GL4 63 9.5 6.3 22.1 175 24.50
GL-5 102 102 20.4 100 14.00
GL-6 6.7 83 8.3 233 140  19.60
GL-7  10.0 © 100 100 30.0 150  21.00
GL-8 88 8.8 8.8 , 26.3 150  21.00
GL-9 7.3 73 13 22.0 150  21.00
GL-10 9.2 11.1 20.3 110 15.40
GL-11 65 6.5 9.8 229 175  24.50
GL-12 109 73 73 25.4 175 24.50
GL-13 72 5.7 10.8 23.7 165 23.10
GL-14 9.9 6.6 6.6 23.0 175  24.50
GL-15 8.8 8.2 17.0 145 20.30
GL-16 8.5 © 42 8.5 21.2 125  17.50
GL-17 66 82 8.2 23.0 140 19.60
GL-18 84 2.8 9.0 20.2 180  25.20
GL-19 67 6.7 6.7 20.1 150  21.00
GL20 5.8 5.8 5.8 17.4 150  21.00
GL-21 5.6 5.6 8.3 19.4 175  24.50
GL-22 107 7.1 10.7 28.6 200 28.00
GL-23 6.3 76 6.3 20.2 160 22.40
GL-24 77 17 13.9 294 190 26.60
GL-25 8.3 8.3 8.3 25.0 150  21.00
GL-26 " 8.9 74 163 110  15.40
GL-27 79 11.8 19.7 125 17.50
GL-28 50 63 113 63 28.8 230 3220
GL-29 7.1 71 7.1 21.4 150  21.00
GL-30 76 6.3 6.3 20.2 160  22.40
Mean 22.8+5.0
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Table 5. Hand feeding pattern of Gramasree hens in house holds GS-1 to 30
for the period from 21 to 40 weeks age under back yard system of rearing

Paddy Rice

Wheat Maize Layer Cattle

Qnty ~antity 21-40

Crf:e /Rice bran W(l;at bran bran feed feed //32;1 /house  wk

® @ ® @ ® @©® o Mye &Ko
GS-1 11.3 56 11.3 282 250 35.00
GS-2 5.3 53 106 213 200  28.00
GS-3 5.8 8.7 11.6 26.1 225 31.50
GS-4 8.4 12.5 20.9 125 17.50
GS-5 6.3 9.5 6.3 22.1 175 24.50
GS-6 100 6.7 16.7 125 17.50
GS-7 6.6 6.6 9.8 22.9 175 24.50
GS-8 9.8 52 6.5 21.6 165 23.10
GS-9 9.9 6.6 9.9 26.3 200 . 28.00
GS-10 9.1 9.1 9.1 273 150 21.00
GS-11 16.2 8.1 12.1 364 225 31.50
GS-12 6.3 6.3 6.3 18.9 150 21.00
GS-13 8.4 84 126 294 175 24.50
GS-14 7.1 8.6 143  30.0 210 29.40
GS-15 15.0 10.0 25.0 125 17.50
GS-16 70 7.0 7.0 20.9 150 21.00
GS-17 12.6 63 19.0 150 21.00
GsS-18 7.1 7.1 14.3 28.6 200 28.00
GS-19 6.3 6.3 6.3 18.9 150 21.00
GS-20 7.1 7.1 143 28.6 200 28.00
GS-21 6.8 6.8 137 6.8 342 250 35.00
GS-22 6.6 132 6.6 26.3 200  28.00
GS-23 9.5 6.3 15.8 125 17.50
GS-24 6.7 6.7 13.3 26.6 200  28.00
GS-25 0.8 6.5 6.5 22.9 175 24.50
GS-26 5.6 5.6 5.6 56 223 200 28.00
GS-27 6.0 11.9 17.9 150 21.00
GS-28 10.7 7.1 7.1 250 175 24.50
GS-29 7.0 8.4 70 224 160 22.40
GS-30 7.1 7.1 7.1 214 150 21.00

24.146.5
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Plate 7. All the birds were let out for scavenging in vegetations and backyards. Hand
feeding with locally available cereals and left over food items from the households was
practiced in all the households.




4.3.5 Bio security measures

The bio security measures adopted by the farmers rearing GL and GS hens
under backyard system of rearing were studied and are presented in Table 6.

Weekly disinfection of coop was done in four households in GL group
and five households in GS group. For disinfection farmers used phenyl lotion
available at Veterinary Dispensary or from local purchase. Confinement of
affected hens was practiced in 17 households (56.67 per cent) in GL group.and 14
households (46.67 per cent) in GS group. Affected hens in the flock will be
separated from the group and will be housed in separate coops or temporary
shelters. Scientific disposal of the carcass of the hens was practiced in nine
households in GL group and 11 households in GS group. Farmers used lime in the
disposal pits. Confinement of hens on the report of outbreaks in the neighbouring
houses was practiced in 18 households (60.0 per cent) in GL and 16 households
(53.33 per cent) in GS group. The hens will not be let free for scavenging and will
be confined in its night shelter itself in day time also and will be hand fed on those
days. Regular deworming of the hens was done in 11 households in GL group and
14 households in GS group. The deworming medicines were available at local
Veterinary Dispensary in the Panchayath. Use of external ecto prasiticides on hens
and coops was practiced in 12 households in GL group and 10 households in GS
group. The medicines were purchased from the local medical stores on the
prescription of the veterinarian.
4.4 Behavioral characters

The result of survey on behavioural characters of GL and GS hens under

backyard system of rearing is presented in Table 7.

The Gramalakshmi hens were having white with intermittent black
plumage and tinted egg shell colour. The Gramasree hens were having multi
coloured plumage and brown shelled eggs (Plate 8). The flight height and flight
distance was more with Gramalakshmi than Gramasree hens. Gramalakshmi hens
were more aggressive than Gramasree. Foraging on vegetation in the household
premises were more with Gramalakshmi birds. These birds were reported to fly

high in air and feed on banana leaves.

44



Table 6. Bio security measures adopted for the rearing of Gramalakshmi and
Gramasree hens under back yard system in GL-1 to 30 and GS-1 to 30 households.

Gramalakshmi (GL) Gramasree (GS)

Codeno.| A B C D E F |Codeno.|A B C D E
GL-1 ° ° ° ° GS-1 e o s o o
GL-2 . ° GS-2 e o e e o
GL-3 GS-3
GL-4 ° . . ° . ) GS-4 e o o o
GL-5 ' "GS5 |e e e e e o
GL-6 GS-6 .

GL-7 . o . o GS-7

GL-8 ° GS-8 ° e o
GL-9 ] ° U ° . GS-9

GL-10 ° GS-10

GL-11 ] ° GS-11

GL-12 GS-12 e o o o o
GL-13 ° ° ' ° GS-13 e o o o o
GL-14 GS-14 ® ¢ o o
GL-15 ] ) ) . ) GS-15 .

GL-16 ° . GS-16

GL-17 ) . ° ° ° ° GS-17 °

GL-18 ° L GS-18 | e e o o
GL-19 ) . . ° . GS-19

GL-20 GS-20 e o
GL-21 . ® ° . ® . GS-2] | e o e e o
GL-22 GS-22

GL-23 ® GS-23

GL-24 ° ° ° ° ° 'y GS-24 | e e e o o
GL-25 ° GS-25 e e o o
GL-26 ‘ GS-26 o o .
GL-27 GS-27 e o o o o
GL-28 ° . ° o GS-28

GL-29 . GS-29

GL-30 ° ° GS-30

Count 4 17 9 18 11 12 5 14 11 16 14 10

A . Weekly disinfection of coops and premises D . Confinement of birds on outbreaks

B . Isolation of affected birds E . Regular deworming of the birds

C . Scientific disposal of dead birds F . Use of ecto prasiticides
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Table 7. Behevioural parameters of Gramalakshmi and Gramasree hens

under backyard system of rearing.

x?cl> Parameters Gramalakshmi (GL) Gramasree (GS)
1 | Plumage colour White with intermittent black | Multi coloured
2 | Egg shell colour Tinted Brown

3 | Flight height More Less

4 | Flight distance More Less

5 | Aggressiveness More Less

6 | Foraging on vegetation | Exellent Low

7 | Scratching ability Low Exellent

8 | Perching behaviour More Less

9 | Broody appearance Short duration Short duration
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Table 8. Number of hens showing broody appearance and its percentage over hendays in
Gramalakshmi and Gramasree hens under backyard system in GL 1-30 and GS 1-30
households for the period from 21 to 40 weeks of age

Gramalakshmi Gramasree
Broody appearance days Broody appearance days

3 - 152 2 ~ |5 %

s | Bl 8|2 E|28 s8 | 2| 8|2|E|28
Cﬁ)ﬁe E =35 = ° g Cri)oc?e Z 5 = | 3| A & ° E
GL-1 1 8 8 1.21| GS-1 1 10 10 095
GL-2 | 10 10 1.30( GS-2 1 6 6 057
GL-3 2 7 6 13 1.34| GS-3 2 7 7 14 137
GL-4 GS-4
GL-5 1 6 6 1.42| GS-5 2 8 6 14 1.60
GL-6 GS-6
GL-7 Gs-7 2 8 7 15 1.73
GL-8 1 7 7 1.09| GS-8 1 7 7 0.89
GL-9 1 9 9 1.18|GS-9 1 8 g 1.00
GL-10 GS-10 2 6 6 12 2.60
GL-11 GS-11 2 6 12 18 2.50
GL-12 1 7 7 0.89|GS-12 2 7 9 16 192
GL-13 GS-13 2 6 7 13 189
GL-14 GS-14 1 7 7 0.85
GL-15 2 7 6 13 1.29|GS-15 1 8 g8 1.74
GL-16 GS-16 1 6 6 093
GL-17 1 7 7 1.01|GS-17 1 7 7 096
GL-18 GS-18 2 7 8 15 1.80
GL-19 1 8 g8 0.92(GS-19 1 9 9 1.08
GL-20 1 7 7 0.77|GS-20
GL-21 1 7 7 0.66]GS-21 2 8 6 14 1.64
GL-22 1 8 g 1.11[{GS-22 1 6 6 0.76
GL-23 1 6 6 0.75/GS-23 2 7 5 12 1.35
GL-24 GS-24 2 11 5 16 1.85
GL-25 1 7 7 1.00|GS-25
GL-26 1 7 7 0.88|GS-26 1 5 5 055
GL-27 1 6 6 0.81|GS-27 1 8 g8 0.92
GL-28 1 8 8 0.84|GS-28
GL-29 2 6 7 13 2.02|GS-29 2 8§ 7 15 247
GL-30 GS-30
Total 22 56 60 41 157 1.05 36 66 112 83 261 1.35
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Plate 8. Gramalakshmi eggs were with tinted egg shell colour

Gramasree eggs were having brown egg shell colour




Plate 9. Flight height and perching behaviour were more in Gramalakshmi hens

Broody appearance of short duration was mostly seen in Gramasree hens




Gramalakshmi hens showed more perching behavior by perching to trees,
compound walls, roof of coops and even of farmer’s houses (Plate 9). Scratching

ability in search of feed in backyards was more with Gramasree birds.

The details of the birds which showed broody appearance in both GL and
GS hens are presented in Table 8. Even though no typical broodiness was shown
by both groups of birds, broody appearance lasting for five to 12 days was shown
by 22 hens (9.74 per cent) in GL and 36 hens (15.45 per cent) in GS group. The
broody appearance was exhibited in 19 households in GL group ana 24
households in GS group (Plate 8). The percentage of broody appearance days to
total hen days in production period was 1.05 per cent in GL group and 1.35 per
cent in GS group.

4.5 Production performance of Gramalakshmi and Gramasree hens

4.5.1 Body Weight (BW)

The household wise mean body weight of GL and GS hens at the age of
20™ week is presented in Table 9 and the graphical representation is done in Fig.1.
The procedure is illustrated in Plate 10. The overall mean BW at 20 weeks of age
(BWag) for GL group was 1092 * 6 g and that in GS group was 1250 + 5 g. The
BW, in GS group was significantly higher than that in GL group (P<0.05).
Individual body weights in GL group at 20™ week ranged from 880g (GL-2 and 5)
to 1300g (GL 19) and that in GS group was 980g (GS 11) to 1520g (GS 3). The
overall mean for GL group was 1092 + 6 g and that in GS was 1250 + 5 g. The
mean body weight at 20" week in the GL households ranged from 1000g -to
1179g. The lowest mean was recorded in GL-5 and the highest in GL-19. In GS
households the mean body weight ranged from 1131g to 1414 g with lowest mean
in GS-11 and the highest in GS-3.

The household wise mean BW of GL and GS hens at the age of 40" week
(BWa4)is presented in Table 10 and the graphical representation is done in Fig. 2.
Individual BW4 ranged from 1580 g (GL 1) to 1920 g (GL 11) and that in GS
group ranged from 1640 g (GS 8) to 2160 g (GS 16).
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Table 9. Mean body weight and its range (g) in Gramalakshmi and Gramasree

hens under backyard system

in GL-1 to 30 and GS-1 to 30 households at

20 weeks of age
Gramalakshmi (GL) Gramasree (GS)
Household Bqdy Household Household Bqdy Household
Code 1no. weight mean body Code no. weight mean body
range (g) | weight (g) range (g) | weight (g)
GL-1 960 -1100 1014 GS-1 1160 -1360 1269
GL-2 880 -1100 1006 GS-2  |1140-1420 1304
GL-3 1000 -1240 1164 GS-3 1320 -1520 1414
GL-4 980 -1280 1128 GS-4 {1280 -1460 1376
GL-5 880 -1080 1000 GS-5 [1180-1400 1308
GL-6 980 -1160 1087 GS-6 [1120-1280 1205
GL-7 960 -1100 1026 GS-7 | 1180-1400 1275
GL-8 980 -1220 1099 GS-8 11180 -1340 1265
GL-9 1040 -1140 1090 GS-9 1180 -1280 1233
GL-10 1000 -1120 1071 GS-10 [1220-1300 1253
GL-11 1040 -1220 1141 GS-11 980 -1220 1131
GL-12 980 -1220 1128 GS-12 |1220-1300 1268
GL-13 1040 -1260 1125 GS-13 | 1140 -1280 1211
GL-14 960 -1220 1065 GS-14 | 1180 -1400 1311
GL-15 1040 -1220 1110 GS-15 1180 -1300 1240
GL-16 1000 -1220 1091 GS-16 |1180-1320 1248
GL-17 1080 -1280 1160 GS-17 |[1200 -1360 1285
GL-18 960 -1220 1067 GS-18 |1180-1320 1263
GL-19 980 -1300 1179 GS-19 |1160-1380 1270
GL-20 1080 -1220 1162 GS-20 (1100 -1300 1211
GL-21 960 -1100 1033 GS-21 |1160-1260 1215
GL-22 960 -1100 1031 GS-22 11180 -1300 1220
GL-23 1020 -1200 1115 GS-23 1160 -1240 1203
GL-24 1080 -1220 1140 GS-24 |1160 -1260 1218
GL-25 960 -1160 1047 GS-25 |1160-1240 1205
GL-26 960 -1200 1054 GS-26 1140 -1220 1171
GL-27 980 -1100 1046 GS-27 | 1180-1320 1236
GL-28 1000 -1200 1085 GS-28 1180 -1260 1217
GL-29 1080 -1240 1146 GS-29 1200 -1300 1240
GL-30 960 -1100 1035 GS-30 | 1140 -1260 1211
Overall mean 109246 g? 1250+5g°

Mean values bearing different superscripts differed significantly (P<0.05)
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Table 10. Mean body weight and its range (g) in Gramalakshmi and Gramasree
hens under backyard system in GL-1 to 30 and GS-1 to 30 households
at 40 weeks of age

Gramalakshmi (GL) Gramasree (GS)
Bod Household Bod Household
I?;;:};%ld weil ghty( g) | mean body Ig):;:l::)ld wel ghty;g) mean body
’ range weight (g) ’ range weight (g)
GL-1 1580 -1700 1628 GS-1 (1860 -2120 1953
GL-2 1580 -1740 1667 GS-2 |1780 -1980 1898
GL-3 1640 -1720 1677 GS-3  |1880 -2100 1983
GL-4 1680 ~1800 1734 GS-4 |1680 -1880 1800
GL-5 1660 ~1740 1710 GS-5 |1780 -2020 1894
GL-6 1680 ~1800 1743 GS-6  |1780 -1940 1874
GL-7 1820 ~1860 1840 GS-7  |1780 -1940 1860
GL-8 1680 ~1780 1728 GS-8  |1640 -1820 1720
GL-9 1760 -1820 1790 GS-9 (1800 -2120 1969
GL-10 1640 -1720 1680 GS-10 |1840 -1940 1872
GL-11 1680 ~1920 1814 GS-11  |1780 -1920 1863
GL-12 1680 -1800 1747 GS-12  |1920 -2100 1977
GL-13 1680 -1840 1783 GS-13  |1780 -1900 1832
GL-14 1680 -1820 1751 GS-14  |1880 -2100 1989
GL-15 1760 ~1820 1783 GS-15  |1880 -2020 1948
GL-16 1580 ~1680 1632 GS-16 11960 -2160 2020
GL-17 1780 ~1860 1816 GS-17 |1780 -1940 1863
GL-18 1680 ~1800 1735 GS-18  |1860 -2040 1957
GL-19 1580 ~1780 1686 GS-19 11880 -2100 1989
GL-20 1680 ~1800 1755 GS-20 |1780 -2120 1906
GL-21 1760 -1860 1804 GS-21 |1860 -2040 1969
GL-22 1720 -1880 1797 GS-22 1860 -2060 1969
GL-23 1640 ~1760 1689 GS-23  |1920 -2100 2011
GL-24 1740 -1840 1780 GS-24 |1760 -1980 1843
GL-25 1680 -1820 1743 GS-25 |1800 -2120 1983
GL-26 1680 ~1840 1760 GS-26 |1780 -1920 1845
GL-27 1580 ~1720 1656 GS-27 1680 -1860 1780
GL-28 1680 -1840 1760 GS-28 |1660 -1900 1774
GL-29 1580 -1780 1643 GS-29 1680 -1940 1803
GL-30 1640 -1840 1746 GS-30 |1680 -1860 1774
Overall mean 17395 g* 1900 = 7g°

Mean values bearing different superscripts differed significantly (P<0.05)

50




Mean hotly weight (g)

Fig. 1 Mean body weight of Gramalakshmi (GL) hens at 20th and 40th
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Mean body weight (g)

Fig 2. Mean body weight (g) of Gramasree(GS) hens at 20th and 40th
week of age n GS 1 to 30 households
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Plate 10. Body weight and Egg weight of GL and GS hens were recorded by visiting the
households under study . Boold collection at 20th and 40th week was done for estimation
of hematological and serum biochemical parameters.



The overall mean BWy for GL group was 1739 & 5 g and it
significantly lower than that in GS group with a value of 1900 + 7 g (P<0.05).
The mean BW4g in the GL households ranged from 1628g (GL-1) to 1840g (GL-
7.) and that in GS group ranged from 1720g (GS-8) to 2020 g (GS-16).

The distribution of BW5g of GL and GS hens is presented in Table 11 and
the graphical representation is given in Fig.3. Out of the total 226 pullets, the
distribution of BWag in GL hens revealed that there were 14.16 per cent (32) hens
below 1000 g, 51.33 per cent (116) between 1001 to 1100 g, 23.01 per cent (52)
between 1101 to 1200 g and 11.5 per cent (26) between 1201 to 1300 g. There
were no hens having BW, above 1300 g in GL group. In the GS group, out of the
total 233 hens, the distribution of the hens in BW classes <1000g, 1001 to 1100 g,
1101 to 1200 g and 1201 to 1300 g were 0.43 per cent (1), 0.86 per cent (2), 29.61
per cent (69) and 48.93 per cent (114) respectively. There were 16.31 per cent
(38) hens between 1301 to 1400 g and 3.86 per cent (9) hens having body weight
above 1400 g.

Out of the total 189 hens, the distribution of BW4g in GL hens (Table 10
and Fig. 3) revealed that there were 4.76 per cent (9) hens having BW of <1600 g,
28.57 per cent (54) between 1601 to 1700 g, 49.74 per cent (94) between 1701 to
1800 g, 16.40 per cent (31) between 1801 to 1900 g and 0.53 pér cent (1) between
1901 to 2000 g. There were no hens having body weight above 2000 g in GL
group. In the case of GS hens, out of the total 204 hens none of them fall in the
category of <1600 g at 40 weeks of age. There were 4.41 per cent (9) hens
between 1601 to 1700 g, 16.18 per cent (33) between 1701 to 1800 g, 29.90 per
cent (61) between 1801 to 1900 g, 31.86 per cent (65) between 1901 to 2000 g
and 17.65 per cent (36) above 2000 g:at 40 weeks of age in GS group.

4.5.2 Age at first egg (AFE) o

The average AFE expressed in days and weeks in all the households is
presented in Table 12 and is graphically represented in Fig.4. The AFE in days
ranged from 162 to 207 days in GL and from 159 to 209 days in GS units.
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Table 11. Frequency distribution of body weight in Gramalakshmi and
Gramasree hens under backyard system of rearing 20" and 40™ week of age

20™ week

Gramalakshmi (GL) Gramasree (GS)
Body weight

classes Number of hens | Percent | Number ofhens | Per cent

<1000 g 32 14.16 1 0.43
1001-1100 116 51.33 2 0.86
1101-1200 52 23.01 69 29.61
1201-1300 26 11.50 114 48.93
1301-1400 - - 38 16.31
1401-1500 - - 8 3.43

>1500 - - 1 0.43

Total 226 100 233 100
40" week
Body weight Number of hens | Percent | Number of hens | Per cent

classes

<1600 9 4.76 - -
1601-1700 54 28.57 9 4.4]
1701-1800 94 49.74 33 16.18
1801-1900 31 16.40 61 29.90
1901-2000 1 0.53 65 31.86

>2000 ) - - 36 17.65

Total 189 100 204 100
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Table 12. Age at First Egg ( days-weeks) recorded in Gramalakshmi and
Gramasree hens under back yard system of rearing in GL-1 to 30 and GS-1 to 30

households
Gramalakshmi (GL) Gramasree (GS)
Codeno. AFEindays AFE inweeks | Codeno. AFEindays AFE in weeks
GL-1 168 24 GS-1 168 24
GL-2 169 25 GS-2 174 25
GL-3 167 24 GS-3 159 23
GL-4 197 29 GS-4 209 30
GL-5 191 28 GS-5 176 . 26
GL-6 188 27 GS-6 176 26
GL-7 185 27 GS-7 172 25
GL-8 169 25 GS-8 182 26
GL-9 171 25 GS-9 180 26
GL-10 207 30 GS-10 198 29
GL-11 171 25 GS-11 166 24
GL-12 169 25 GS-12 182 26
GL-13 194 28 GS-13 165 24
GL-14 183 27 GS-14 170 25
GL-15 164 24 GS-15 195 28
GL-16 165 24 GS-16 192 28
GL-17 170 25 GS-17 194 28
GL-18 180 26 GS-18 161 23
GL-19 169 25 GS-19 182 26
GL-20 180 26 GS-20 183 27
GL-21 170 25 GS-21 160 23
GL-22 184 27 GS-22 181 26
GL-23 186 27 GS-23 174 25
GL-24 172 25 GS-24 170 25
GL-25 170 25 GS-25 175 25
GL-26 164 24 ,/,;%‘Q‘S-% 185 27
GL-27 162 24 7(7GS-27 181 26
GL-28 163 24 %l .Gs-28 176 26
GL-29 195 28 GS-29 196 28
GL-30 191 28 GS-30 190 28
Overall mean 177.1£2.2 179.7£2.2
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The average AFE in GL and GS groups were 177.13 = 2.21 and 179.07 +
2.22. The earliest age at first egg recorded in group GL was in unit GL 27 and that
in GS group was in GS 3. The high values of AFE at 207 and 209 days of age in
GS 4 and GL 10 indicated late sexual maturity in these groups. In GL group the
hens attained 10 per cent production at 169 days of age and that in GS group was
165 days. The hens in GL group attained 50 per cent production at 174 days of
age and GS hens attained 50 per cent production in 173 days of age.

4.5.3 Egg production
4.5.3.1 Hen housed egg production

Weekly and cumulative mean hen housed egg number and per cent
production from 24 to 40 weeks of age in GL and GS hens under backyard system
of rearing in 30 households each were recorded from the daily egg production

data collected from the farmers.
Weekly hen housed egg number and per cent production

Weekly hen housed egg number (Table 13) in GL group during 24 week
of age was 0.08 and at the end of the study at 40 weeks of age it was 1.87. The
weekly egg number reached peak production at 34th week with weekly egg
number of 4.07. The cumulative weekly egg number in GL group for the period
from 24 to 40 week was 38.63. In the case of GS group, the peak production was
attained at 34th week ofage and the weekly egg number was 3.73. The cumulative

hen housed egg number up to 40 weeks of age was 38.60 eggs per hen.

Weekly hen housed percent production in GL and GS hens are graphically
represented in Fig.5* In GL group the egg production started in 24th week (1.2 per
cent) and increased to 7.65, 10.49, 13.08 19.47, 28.57 and 36.66 per cent in 25,
26, 27 28, 29 and 30 weeks of age respectively. There after HH per cent was
42.73, 43.24 and 52.02 in 31, 32 and 33 weeks, respectively and the peak
production in GL group was at 34 weeks ofage (58.15 per cent).
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Table 13. Week-wise egg number and per cent production on hen housed and hen
day basis in Gramalakshmi and Gramasree hens under backyard system of
rearing for the period from 23 to 40 weeks of age

Gramalakshmi (GL) Gramasree (GS)

Age of
hens Hen housed Hen day Hen housed Hen day

in weeks ©€gg production  egg production  egg production egg production

Number Per cent Number Per cent Number Per cent Number Per cent
23 - - : - 0.02 0.31 0.02 0.31

24 0.08 1.20 0.08 1.21 0.20 2.82 0.20 2.83

25 0.54 7.65 0.54 7.74 0.43 6.13 0.43 6.18
26 0.73 10.49 0.75 10.68 0.75 10.73 0.76 10.82
27 0.92 13.08 0.93 13.35 1.09 15.63 1.11 15.82
28 1.36 19.47 1.40 20.00 1.62 23.11 1.64 23.42

29 2.00 28.57 2.07 29.62 2.05 29.31 2.08 29.69

30 2.57 36.66 2.71 38.67 2.66 37.95 2.72 38.91

31 2.99 42.73 3.26 46.52 3.00 42.80 3.17 45.27
32 3.03 43.24 3.34 47.67 3.21 45.86 3.40 48.57
33 3.64 52.02 4.10 58.62 3.64 52.05 391 55.89

34 4.07 58.15 4.69 67.01 3.73 53.28 4.08 58.28
35 3.83 54.74 4.43 63.35 3.67 52.36 4.01 57.28
36 3.62 51.77 4.22 60.31 3.25 46.47 3.56 50.84
37 2.93 4191 342 48.82 2.66 38.01 291 41.58
38 241 34.45 2.81 40.13 2.52 36.05 2.77 39.54
39 2.03 29.01 2.40 34.30 2.09 29.86 2.34 33.38

40 1.87 26.74 2.24 31.97 2.03 29.00 232 33.12

Mean 38.63 32.46 42.28 35.53 38.60 32.44 40.82 34.30
24-40 wk +£0.94 +0.79 +0.77 +0.68 +£0.82 +0.69 +0.80 =+0.67
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The HH production gradually declined to 54.74, 51.77, 41.91 and 34.45
per cent at 35, 36, 37 and 38 weeks of age. The production at 39 and 40th week of
age was 29.01 and 26.74 per cent. The overall mean from 24 to 40 weeks of age in
all households GL 1to 30 put together was 32.46 per cent.

In GS group the egg production started at 23 weeks of age with HH
percent of 0.31 and increased to 2.82, 6.13 and 10.73 per cent in 24, 25 and 26
weeks of age. The production was 15.63, 23.11, 29.31, 37.95, 42.80 and 45.86 per
cent from 27 to 32 weeks ofage. The production gradually increased to 52.05 per
cent at 33 weeks of age and reached peak at 34 weeks (53.28 per cent). The
production decreased to 52.36, 46.47, 38.09, and 36.05 in 35, 36, 37 and 38 weeks
of age respectively. At the age of 39 and 40 weeks of age the per cent were 29.86
and 29.00. The overall mean from 24 to 40 weeks of'age in all households GS-1 to
30 put together was 32.44 per cent.

Cumulative hen housed egg number and per cent production

Cumulative mean hen housed egg number (Table 14) among households
ranged from 23.29 to 46.85 with an overall mean value of 38.63 eggs per hen in
GL group. The lowest mean was recorded in GL-10 and highest in GL-22. In GS
group the egg number ranged from 30.57 (GS- 4) to 52.57 (GS-18) with an overall
mean of 38.60.

The household wise hen housed per cent production (Table 14) in GL
group ranged from 19.57 per cent in GL-10 to 39.37 per cent in GL-22 with a
mean of 32.46 per cent. In GS group the hen housed production ranged from
25.69 per cent in GS- 4 to 44.18 per cent in GS-18 households with a mean of
32.44 per cent.

4.5.3.2 Hen day egg production
Weekly hen day egg number and percent production
Weekly hen day egg number (Table 12) in GL group during 24 week of

age was 0.08 and at the end ofthe study at 40 weeks ofage it was 2.24.
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Table 14. Household-wise egg number and per cent production on hen housed and hen
day basis in Gramalakshmi and Gramasree hens in GL-1 to 30 and GS-1 to 30
households from 24 to 40 weeks

Gramalakshmi (GL) Gramasree .GS)

Hen housed Hen day Hen housed Hen day
Code c€ggproduction eggproduction (ode e€ggproduction  egg production

no. Number Percent Number Percent mno. Number Percent Number Per cent
GL-1 3929 33.02 4954 4163 GS1 4044 3399 4114 3457
GL-2 44.14 37.09 4720 3967 GS2 37.10 3118 3988 3351
GL-3 3933 3305 4352 3657 GS3 4044 3399 4247 3598
GL4 37.87 31.82 3836 3223 GS4 3057 2569 3685 3097
GL-5 30.83 2591 3931 33.04 GS-5 3500 2941 3541  29.76
GL-6 44.83 3768 4483 3768 GS-6 3550 2983 3836 32.24
GL-7 4360 3664 4360 3664 GS-7 3913 3288 4139 3478
GL-8 3357 2821 43.02 36.15 GS-8 3775 3172 3984 3348
GL-9 39.13 3288 4745 3987 GS9 3813 3204 4046 34.00
GL-10 2329 1957 31.64 2659 GS-10 3500 2941 3893 3271
GL-11 40.63 34.14 4283 3599 GS-11 4357 3661 5048 4242
GL-12 3613 3036 4326 3635 GS-12 3800 3193 3832 3220
GL-13 3213 2700 3794 3189 GS-13 3257 2737 3949 33.19
GL-14 3850 3235 4091 3438 GS-14 4557 3830 4557 3830
GL-15 3767 31.65 40.14 3373 GS-15 41.00 3445 4100 3445
GL-16 3271 2749 4013 3373 GS-16 3513 2952 40.00 33.61
GL-17 3943 3313 4659 39.15 GS-17 3500 2941 3548 29.82
GL-18 42.00 3529 4244 3529 GS-18 5257 4418 5257 44.18
GL-19 3550 29.83 4086 3434 GS-19 3475 2920 3504 2945
GL-20 3633 3053 3633 3053 GS-20 40.14 3373 40.14 3373
GL-21 4066 34.17 4066 3417 GS21 4650 39.08 5171  43.57
GL-22 46.85 3937 46.85 3938 GS-22 3788 31.83 4024 3382
GL-23 3800 3193 3840 3227 GS-23 3688 3099 3735 31.38
GL-24 3737 3140 4828 40.57 GS-24 4238 3561 4569 3839
GL-25 46.17 3880 46.17 3880 GS-25 3763 31.62 39.67 3333
GL-26 4328 3637 4524 38.02 GS-26 39.00 3277 3926 3299
GL-27 4028 33.85 4523 3801 GS-27 3689 31.00 40.15 3374
GL-28 46.75 3929 46775 3929 GS-28 41.86 3517 4186 3517
GL-29 40.28 3385 4028 33.85 GS-29 3338 2805 3819 32.09
GL-30 3487 2930 3528 29.65 GS-30 4071 3421 4071 3421
Mean 3863 3246 4228 3553 Mean 38.60 3244 4082 3430
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The peak production was at 34,h week with weekly egg number of 4.69. The
cumulative weekly egg number in GL group for the period from 24 to 40 week was
42.28. In GS group the egg number at 23d week age was 0.02 and at 40thweek it was
2.32. The peak production was at 34th week and the weekly egg number was 4.08.
The cumulative hen housed egg number for the period from 23 to 40 weeks of age

was less than that of GL group and was 40.82.

With respect to percent production ( fable 12 and Fig.6), in GL group the egg
production started in 24th week (1.21 per cent) and it increased to 7.74, 10.68,13.35,
20.00, 29.62 and 38.67 at 25, 26. 27, 28. 29 and 30 weeks of age respectively. There
after HD per cent was 46.52, 47.67 and 58.62 per cent at 31, 32 and 33 weeks of age.
The peak production in GL group was recorded at 34 weeks of age. (67.01 per cent).
The HD production gradually declined to 63.35, 60.31, 48.82 and 40.13 per cent at
35, 36, 37 and 38 weeks of age. The egg production was above 55 per cent
consecutively for four weeks from 33 to 36 weeks of age. The production at 39 and
40th week of age was less than 40 per cent. (34.30 and 31.97 per cent). The overall
mean from 24 to 40 weeks of age in all households GL 1to 30 put together was 35.53

+ (.68 per cent.

In GS group (Table 12 and Fig.6), the egg production started at 23 weeks of
age with HD percent 0f 0.31 and increased to 2.83, 6.18 and 10.82 per cent in 24, 25
and 26 weeks of age. The production was 15.82, 23.42, 29.69, 38.91, 45.27 and 48.57
per cent from 27 to 32 weeks ofage. The production gradually increased to 55.89 per
cent at 33 weeks of age and reached peak at 34 weeks (58.28 per cent) as in the case
of GL group. The production was 57.28 per cent in 35th week. The high level
production of more than 55 percent was maintained only for three weeks. (33, 34 and
35). The production decreased to 50.84, 41.58, and 39.54 in 36, 37 and 38 weeks of
age respectively. At the age of 39 and 40 weeks of age the per cent was almost same.
(33.38 and 33.12). The overall mean from 24 to 40 weeks of age in all households GS
1 to 30 put together was 34.30 1 0.67 per cent.
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Cumulative hen day egg number and per cent production

The cumulative mean hen day egg number among households ranged from
31.64 to 49.54 with an overall mean value of 42.28 eggs per hen in GL group
(Table 14). The lowest mean was recorded in GL-10 and highest in GL-1. In GS
group, the egg number ranged from 35.04 (GS-19) to 52.57 (GS-18) with an

overall mean 0f40.82 per cent.

The household wise cumulative hen day production in GL group ranged
from 26.59 per cent in GL-10 to 41.63 per cent in GL-1 with a mean of 35.53 per
cent. In GS group, the hen day production ranged from 29.45 per cent in GS- 19
to 44.18 per cent in GS-18 household with a mean of 34.40 per cent. The overall
mean household wise cumulative hen day production in Gramalakshmi and

Gramasree groups were statistically comparable.

The classification of the households based on hen housed per cent
production (Table 15 and Fig. 7) revealed that out of the 30 households, three
households (10 per cent) in GL group showed poor egg production at the level of
less than 27 per cent. In 10 households (33.33 per cent) the HH production per
cent was average and was between 28 to 32 per cent and in 12 households (40.0
per cent) the production was good between 32.01 to 37 per cent and that in five
households (16.7 per cent) HH per cent was high and above 37 per cent. In GS
group, the hen housed production per cent was poor in one household (GS-4) with
25.69 per cent. In 15 households (50 per cent) the HH production was average in
the class 27 to 32 per cent. 11 households (36.67 per cent) showed good
production between 32.01 to 37 per cent. Three households (GS-18, GS-21 and
GS-14) showed higher HH production in the class above 37 per cent.

The classification of the households based on hen day per cent production
(Table 15 and Fig. 7) revealed that in nine households (30.0 per cent), the HD per
cent production was average and was between 29.01 and 34 per cent. In 13
households (43.33 per cent) production was good and between 34.01 and 39 per

'

cent. ',
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Table 15. Frequency distribution of hen housed and hen day egg production per
cent in Gramalakshmi and Gramasree households under backyard system of

rearing

Gramalakshmi (GL) Gramasree (GS)
nen nuuseu pci cciu cias’ ¢
Number Per cent Number Per cent
<22.00 1 3.33 - -
Poor
22.01 -27.00 2 6.67 1 3.33
27.01 -32.00 Average 10 33.33 15 50.00
32.01 -37.00 Good 13 43.33 11 36.67
>37.01 High 5 16.67 3 10.00
Hen housed per cent classes Number Per cent Number Per cent
<29 Poor 1 3.33 - -
29.01 -34.00 Average 9 30.00 19 63.33
34.01 - 39.00 Good 13 43.33 8 26.67
39.01 -44.00 7 23.33 2 6.67
High
>44.01 - : 1 333
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Higher productivity ranging from 39.01 to 44 per cent was observed in
seven households (23.33 per cent). In GS group there were no poor producers.
The hen day egg production per cent in 63.33 per cent of households (19) was
average (29.01 to 34 per cent) and the number households in this category in GS
group was double than that of GL group. But good egg production class between
34.01 to 39 per cent was low in GS group and the number of households in that

group was eight. In three households the HD egg production per cent was higher.
4.5.4 Egg Weight (EW)
4.5.4.1 Pullet Egg Weight (PEW)

Overall mean weight of all the eggs collected from the GL and GS
households at commencement of lay is presented in Table 16 and the graphical
representation is shown in Figure 8 and 9. The procedure is illustrated in Plate 10.
In GL group, the highest individual egg weight at commencement of lay was
recorded in GL- 22 (38.2 g) and the lowest in GL 5 (29.5) with an overall mean
of 34.0 £ 0.3 g in households GL-Ito 30. The overall mean egg weight in GL
households was highest in GL- 22 (37.1 g) and was lowest in GL-5 (31.0 g). In
GS group, the highest individual egg weight at commencement of lay was
recorded in GS* 28 (36.8 g) and the lowest in GS-3 (28.2 g) with an overall mean
0f 33.1£0.2 g in households GS-Ito 30. The highest overall mean egg weight in
GS households was 35.0 g recorded in GS-28 and GS-8 and the lowest mean was
30.2 g recorded in GS-3. The household -wise mean pullet egg weight recorded in
GL group was significantly higher than that in GS group P<0.05). The highest and
lowest individual pullet egg weights in both the groups were recorded in

households with highest and lowest mean egg weights.
4.54.2 Egg weight at 30 weeks of age (EW 30)

The mean EW30 is presented in Table 16 and the graphical representation
is done in Fig 8 and 9. Out of the total 210 eggs from GL units, the highest
individual egg weight at EW30was recorded in GL- 12 (53.0 g) and the lowest in
GL 10 (39.8 g) with an overall mean 0f47.2g+ 0.2 g.
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Table 16. Mean egg weight (g) at pullet age and at 30" and 40™ week in Gramalakshmi and
Gramasree hens under backyard system in GL-1 to 30 and GS-1 to 30 households

Code
no.

GL-I
GL-2
GL-3
GL-4
GL-5
GL-6
GL-7
GL-8
GL-9
GL-10
GL-I'1
GL-12
GL-13
GL-14
GL-I5
GL-16
GL-17
GL-I18
GL-19
GL-20
GL-21
GL-22
GL-23
GL-24
GL-25
GL-26
GL-27
GL-28
GL-29
GL-30

Mean*

Gramalakshmi (GL)

30th week egg

Pullet egg
weight (g) weight
349+ 03 482 +
36.2+ 03 507 +
352+ 03 493 +
326+ 05 449 +
31.0£ 04 437 =
329+ 02 450 =
314+ 05 445 =+
352+ 03 495 =
346+ 03 507 =
352+ 03 449 =
31.7+ 03 46.7 =
326+ 0.7 505 =+
358+ 0.6 448 +
327+ 02 459 =+
341+ 05 456 +
357+ 04 509 =+
335+ 03 489 +
335+ 04 471 =+
331+ 04 478 =
357+ 04 453 +
343+ 04 456 %
371+ 04 481 =
353+ 04 436 =
322+ 06 474 =
347+ 0.6 485 =
364+ 04 486 =
315+ 05 480 =
329+ 04 481 =
340+ 0.6 462 =+
351+ 04 461 =
340+ 03 472 =

(2

0.4
0.5
0.3
0.6
0.4
0.4
0.5
0.4
0.4

1.0
0.5
0.6
0.6
0.4
0.3
0.3
0.4
0.9
0.7
0.8
0.2
0.3
0.5
0.6
0.4
0.3
0.5
0.6
0.3
0.6
0.2

40lh week
egg weight

(®
53.6 +

56.2 *
53.8 =
50.6 =
48.3
52.8
52.7
54.2
59.6 =
49.6 =
51.8 =
54.0
50.9 =
534 =
521 =
58.0
56.2 +
552 %
54.6 +
55.0 =
552 %
552 %
54.7 +
56.6 =
573 +
563 =
573 =
56.2 =
514 +
549 +
543 +

0.4
0.5
0.3
0.6
0.4
0.6
0.8
0.2
0.3
0.7
0.4
0.4
0.7
0.6
0.6
0.2
0.8
0.5
0.5

1.0
0.9

12
0.7
0.7
0.5
0.9
0.9
0.8
0.7
0.7
0.2

Code
no.

GS-I
GS-2
GS-3
GS-4
GS-5
GS-6
GS-7
GS-8
GS-9
GS-10
GS-11
GS-12
GS-13
GS-14
GS-I5
GS-16
GS-17
GS-18
GS-19
GS-20
GS-21
GS-22
GS-23
GS-24
GS-25
GS-26
GS-27
GS-28
GS-29
GS-30
Mean

Gramasree (GS)
30,h week

Pullet egg

weight

313+
32.6+
30.2+
313+
332+
322+
334+
350+
334+
32.8+
31.0+
33.7+
32.8+
332+
34.0+
331+
335+
333+
329+
332+
33.7+
34.0+
32.8+
324+
320+
343+
333+
35.0+
345+
34.6+
331+

(®

0.3
0.2
0.6
0.5
0.2
0.5
0.4
0.4
0.3
0.3
0.4
0.3
0.3
0.2
0.3
0.3
0.2
0.2
0.3
0.5
0.4
0.3
0.3
0.4
0.3
0.5
0.4
0.5
0.4
0.5
0.2

egg weight

(2

43.0+
46.8
48.0+
40.4 +
46.4
46.3 £
474+
459+
479 +
39.6+
434+
442+
42.8+
48.7 +
43.4 +
48.7 +
44.8
479+
46.1 =
46.7 £
473+
45.7+
483+
422+
473+
474+
48.4+
46.4 £
48.0+
452+
458 £

0.2
0.2
0.6
0.5
0.4
0.4
0.4
0.5
0.3
0.6
0.3
0.5
0.5
0.5
0.4
0.8
0.3
0.4
0.6
0.3
0.4
0.5
0.4
0.4
0.3
0.4
0.5
0.3
0.5
0.8
0.1

40Th week
egg weight

e
485+ 0.4

532+ 04
533+ 03
474+ 0.6
534+ 0.5
529+ 0.3
546+ 04
529+ 03
534+ 03
485+ 0.5
491+ 0.2
485+ 04
472+ 0.5
537+ 0.3
489+ 0.3
532+ 0.5
S5L6e+x 1.0
524+ 04
520+ 0.5
527+ 03
51.9+ 04
522+ 0.2
531+ 0.6
464+ 0.5
522+ 05
50.8+ 0.7
53.9+ 05
513+ 0.3
520+ 03
50.5+ 0.6
514+ 0.2

Mean values between GL and GS groups differed significantly at corresponding age groups (P<0.05)

62









The overall mean EW30 in GL households ranged from 43.6 g to 50.9 g
and the lowest weight recorded in GL-23 and the highest in GL-16 households. In
GS group, the highest individual EW30 was noticed in GS-16 (51.8 g) and the
lowest in GS-10 (36.5 g) with overall mean 0f45.8+ 0.1 g The highest household
wise mean value was reported in GS-14 and GS-16 (48.7) and the lowest mean in

GS-10 (39.6).
4.5.4.3 Egg weight at 40 weeks of age. (EW4)

The mean EW4) from all the GL households is presented in Table 16 and
the graphical representation is shown in Fig. 8 and 9. In GL group, the highest
individual EW40was noticed in GL-9 (61.1 g) and the lowest in GL-10 (46.1 g)
with overall mean of 54.3 + 0.2 g. The highest household wise mean value was
reported in GL-9 (59.6 g) and the lowest mean in GL-5 (48.3 g). In GS group, the
highest individual EW40was noticed in GS-7 and GS-27 (56.2 g) and the lowest in
GS-24 (44.6 g) with overall mean of 51.4 £ 0.2 g. The highest household wise
mean value was reported in GS-7 (54.6 g) and the lowest mean in GS-24 (46.4 g).

4.6 Livability and Mortality pattern

The mortality pattern and the causes of death in GL and GS hens for the
period from 21 to 40 weeks of age are presented in Table 17. The overall
mortality was 37 (16.37 per cent) out of 226 hens housed in GL and 29 (12.45 per
cent) out of 233 hens housed in GS group. The overall mortality of in GL units
was significantly higher than that reported in GS units (P<0.05). Mortality
occurred in 22 households in GL and 24 households in GS group.

There was no mortality during the initial three weeks from 21 to 23 weeks
of age in both units . Number of hens died during 24 to 30 weeks of age was 18
(7.96 per cent) in GL and 11 (4.72 per cent) in GS group. Out of these, seven hens
in GL and three hens GS were died due to predators. Fig. 10 revealed that, week
wise mortality was the highest at 30lh week recording 3.54 per cent (8 n) in GL
and 3.43 per cent (8 n) in GS group.
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Table 17. Week wise mortality pattern with causes of death in Gramalakshmi
and Gramasree hens under bcakyard system ofrearing in house holds GL-1 to 30
and GS-1 to 30 for the period from 21 to 40 weeks ofage

Gramalakshmi (GL) Gramasree (GS)
Code no. 24-30 week 31-40 week Total Code no. 24-30 week 31-40 week Total
GL-1 1 1 2 GS-1 : 1 1
GL-2 : I* 1 GS-2 1 1 2
GL-3 : 2% 2 GS-3 : I* 1
GL-4 : 1 1 GS-4 1+1%* 2
GL-5 1+ 1% : 2 GS-5 : 1 1
GL-6 : : GS-6 I* : 1
GL-7 : : GS-7 : I* 1
GL-8 1+1%* 2 GS-8 : 1 1
GL-9 1+1%* 2 GS-9 : 1* 1
GL-10 2+1* : 3 GS-10 1 1
GL-11 : 1 1 GS-11 I* : 1
GL-12 1* 1* 2 GS-12 : 1 1
GL-13 2% : 2 GS-13 1+1* 2
GL-14 : 1 1 GS-14
GL-15 : I+1* 2 GS-15 : :
GL-16 1+1%* : 2 GS-16 I* : 1
GL-17 : 2% 2 GS-17 : 1 1
GL-18 : 1 1 GS-18 . :
GL-19 1 I* 2 GS-19 . 1 1
GL-20 : : GS-20 :
GL-21 : : GS-21 1 : 1
GL-22 : : GS-22 : I* 1
GL-23 : I* 1 GS-23 : 1 1
GL-24 I+ 1* : 2 GS-24 : I* 1
GL-25 : : GS-25 : I* 1
GL-26 : I* 1 GS-26 : 1 1
GL-27 : i+i# 2 GS-27 1 I* 2
GL-28 : : GS-28 : :
GL-29 : : GS-29 : 2 2
GL-30 : 1 1 GS-30 : :

Total 18 19 37 Total 11 18 29

Per cent 7.96 8.41 16.37 Per cent 4.72 7.73 12.45

* Death due to predators, 12 in GL group (5.31%) and 5 in GS group (2.15%)
# Death due to accidents, 8 in GL group (3.54%) and 7 in GS group (3.00%
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At this age, three hens in GL and two hens in GS were died due to
predation. Number of hens died during 31 to 40 weeks of age was 19 (8.41 per
cent) in GL and 18 (7.73 per cent) in GS group. Out of this five hens in GL and

two hens in GS were died due to predation.

Regarding the causes of mortality, the death due to predators was high in
GL group (12 numbers) than that in GS group (5 numbers). Out of the total hens
housed 5. 31 per cent in GL and 2.15 per cent in GS were due to predation. The
number of birds died due to accidents and inclement weather was eight (3.54 per
cent) in GL group and seven (3.00 per cent) in GS group. Out of the total birds
housed, the death due to ailments alone contributed 7.52 per cent in GL group and

7.30 per cent in GS group.

4.7 Hematological and serum biochemical parameters

Serum biochemical examinations for the in vitro quantitative estimation of
Hemoglobin (Hb), Packed Cell Volume (PCV), Alkaline Phosphatase (ALP),
Alanine Amino Transferase (ALT), Calcium (Ca) and Phosphorus (P) content of
GL and GS hens were done at 30 and 40 weeks of age. The mean values observed
are shown in Table 18. The graphical representation of the parameters is given in

Figure 10, 11 and 12. The procedure for blood collection is illustrated in Plate 10.
4.7.1 Hemoglobin (Hb)

The mean Hb content in GL hens at 30,h and 40h week was 11.38 and
1092 g/dL. In GS hens the estimated mean values were 10.75 and 10.44 g/dL.
Within the group the Hb per cent at 30 week in GL hens was significantly higher
than that at 40 weeks (P<0.05). Among the groups the Hb per cent at 30th week in
GL hens was significantly higher than that in GS hens (P<0.05). At 40th week also
the Hb per cent in GL group was significantly higher than that in GS group
(P<0.05).
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Table 18. Mean values of hematological and serum bio chemical parameters of
Gramalakshmi and Gramasree hens at 30 and 40 weeks of age under backyard

no.

5

6

system ofrearing

Gramalakshmi (GL)
Parameters

30 week 40 week
Haemoglobin (g/dL) 11388 1092b
Packed cell volume per cent 33.86 33.65
Alkaline phosphatase (I.U./L) 245448  197.6b

Alanine amino transferase (LU/L)  9.76 8 7.84b
Calcium (mg/dL) 9.86 b 8.57c

Phospharus (mg/dL) 480b 455¢

Gramasree (GS)
30 week 40 week

10.75 * 1044 ¢
33.27 33.49

242.768  191.96b

9.928 8.24b
1037 8 8.44c
5.148 459b

Mean values bearing different superscripts differed significantly within the row (P<0.05)
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4.7.2 Packed Cell Volume (PCV)

‘The overall mean PCV per cent in GL hens in 30 and 40 weeks of age
were 33.86 and 33.65 per cent and that in GS hens were 33.27 and 33 49 per cent.
Within the group in both GL and GS hens, mean PCV values at 30" and 40" week

were comparable.
4.7.3 Alkaline Phosphatase (ALP)

The mean serum ALP values at the age of 30 and 40 weeks'of age in GL
hens were 245.44 IU/L and 197.60 IU/L and that in GS hens were 242.76 IU/L
and 191;96’ IU/L. Within the group the mean ALP values at 30™ week in GL hens
was signiﬁcantly higher than that at 40 weeks. In GS hens also the values at 30"
week was significantly higher than that at 40™ week (P<0.05).

4.7.4 Alanine Amino Transferase (ALT)

’ “The mean serum ALT values estimated in GL hens at 30 and 40 weeks of
age was 9.76 and 7.84.IU/L and that in GS hens was 9.92 and 8.24 IU/L. Withip
the group the ALT .yalues at 30 week in GL hens was significantly higher th';l;l
that at 40 weeks. I'r‘)'GS hens also the values at 30™ was significantly higher than
that at 40 weeks (P<0.05). ' '

4.7.5 Calcium (Ca)

The mean blood Ca content in GL hens at 30™ and 40™ week were 9.86
snd 8.57 mg/dL and thét in GS hens were 10.37 and 8.44 mg/dL. Within the
group in GL hens, the mean Ca'per cent in 30™ week was significantly higher than
that in 40" week (P<0.05). In GS hens also the mean value:in 30" week was
s1gmﬁcantly ligher than that in 40" week. Among the groups at 30 -week the
mean Ca per cent in GS hens was significantly higher than that in GL hens.

4:7.6 Phosphorus ®)

The mean blood phosphorus confent in GL hens at 30" and 40“' week were

4.80 and 4, 55 mg/dL and that in, GS group were: 5.14 and 4. 59 mg/dL Wlthm the

7,
i I .
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group at 30" week, both in GL and GS groups, the mean P per cent was
significantly higher than that in 40" week (P<0.05). Among the group at 30"
week, the mean value was significantly higher in GS hens than in GL hens

(P<0.05).

4.8 Costs and returns involved in backyard rearing

The Costs and returns of GL and GS hens under backyard system of
rearing for the period from 21-40 weeks of age is calculated based on the
information collected from field survey conducted among 30 farmers each from
GL and GS households and the results are presented in Table 19 and 20. For
calculating the margin of returns over cost incurred, the hand feed cost alone was

considered.

The cost of feed per day per hen ranged from Rs. 0.14 to Rs. 0.33 with a
mean of Rs. 0.21+ 0.01 in GL group. It was Rs. 0.14 to Rs. 0.41 with a mean of
Rs. 0.22 + 0.01 in GS group.

The marketing of eggs is done by the farmers at their door steps or through
the outlets of self help groups (Plate 11). Sale value of eggs produced in backyard
system fetched a higher value of Rs. 4 per egg as reported by the farmers. The
household wise returns through the sale of eggs ranged from Rs. 652 (GL- 10) to
Rs. 1512 (GL -18) in GL households with an average value of Rs. 1164 (Table
19) and that in GS households ranged from Rs. 820 (GS- 15) to Rs. 1492 (GS- 21)
with an average value of Rs. 1200 (Table 20).

The household wise margin of returns by sale of eggs over feed cost in GL
group ranged from Rs. 546 to Rs: 1261, with an average value of Rs. 957.3. In GS
households, it ranged from Rs. 644 to Rs. 1183 with an average value of Rs.
966.8. The margin per egg over feed cost ranged from Rs. 2.99 to Rs. 3.55 in GL
households with an average value of Rs. 3.29 and that in GS households ranged
from Rs. 2.87 to Rs. 3.45 with an average value of Rs. 3.23.
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Table 19.Costs and returns of Gramalakshmi hens under backyard system of
rearing in GL-1 to 30 households for the period from 21-40 weeks of age

Codeno. | Feedcost | 21-40 Sale Margin Margin Cost
/day/bird | wk feed | valueof | /house per egg /return
(Rs.) cost eggs (Rs.) (Rs.) ratio
(Rs.) (Rs.) (Rs.)
GL-1 0.33 270 1104 835 3.02 3.10
GL-2 0.26 245 1236 991 3.21 4.04
GL-3 0.16 182 1416 1234 3.49 6.78
GL-4 0.20 217 1212 995 3.28 4.59
GL-5 0.18 126 740 614 332 4.87
GL-6 0.22 185 1076 891 3.31 4.82
GL-7 0.24 168 872 704 3.23 4.19
GL-8 0.21 168 940 772 3.29 4.60
GL-9 0.23 217 1252 1035 3.31 4,77
GL-10 0.14 106 652 546 3.35 5.13
GL-11 0.26 284 1300 1017 3.13 3.59
GL-12 0.20 196 1156 960 3.32 4.90
GL-13 0.18 175 1028 853 3.32 4.87
GL-14 0.26 280 1232 952 3.09 3.40
GL-15 0.15 182 1356 1174 3.46 6.45
GL-16 0.18 147 916 769 3.36 5.23
GL-17 0.18 157 1104 947 3.43 6.04
GL-18 0.25 308 1512 1204 3.19 3.91
GL-19 0.16 168 1136 968 3.41 5.76
GL-20 0.15 182 1308 1126 3.44 6.19
GL-21 0.16 203 1464 1261 3.45 6.21
GL-22 0.29 280 1312 1032 3.15 3.69
GL-23 0.16 176 1216 1040 3.42 5.89
GL-24 0.33 301 1196 895 2.99 2.97
GL-25 0.20 168 1108 940 3.39 5.60
GL-26 0.15 137 1212 1075 3.55 7.83
GL-27 0.24 214 1128 915 3.24 4.28
GL-28 0.33 374 1496 1122 3.00 3.00
GL-29 0.19 182 1128 946 3.35 5.20
GL-30 0.19 207 1116 909 3.26 4.39
Avg 0.21 206.8 1164.1 957.3 3.3 4,98
+0.01 +11.1 +37 +30.9 +0.03 +0.22
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Table 20.Costs and returns of Gramasree hens under backyard system of rearing

in GS-1 to 30 households for the period from 21-40 weeks of age

Codeno. | Feedcost | 21-40 Sale Margin Margin Cost
/day/bird | wk feed | valueof | /house per egg /return
(Rs.) cost eggs Rs.) (Rs.) ratio
(Rs.) (Rs.) (Rs.)
GS-1 0.26 322 1456 1134 3.12 3.52
GS-2 0.23 301 1484 1183 3.19 3.93
GS-3 0.31 371 1468 1097 2.99 2.96
GS-4 0.14 119 856 737 3.44 6.19
GS-5 0.16 182 1120 938 3.35 5.15
GS-6 0.17 175 1136 961 3.38 5.49
GS-7 0.27 284 1252 969 3.09 3.42
GS-8 0.25 266 1208 942 3.12 3.54
GS-9 0.20 217 1220 1003 3.29 4.62
GS-10 0.26 196 840 644 3.07 3.29
GS-11 0.30 259 1220 961 3.15 3.7
GS-12 0.15 168 1216 1048 3.45 6.24
GS-13 0.21 175 912 737 3.23 4.21
GS-14 0.25 246 1276 1030 3.23 4.18
GS-15 0.21 147 820 673 3.28 4.58
GS-16 0.17 168 1124 956 3.40 5.69
GS-17 0.16 182 1120 938 3.35 5.15
GS-18 0.34 336 1476 1140 3.09 3.39
GS-19 0.16 182 1112 930 3.35 5.11
GS-20 0.20 196 1124 928 3.30 4.73
GS-21 0.41 420 1492 1072 2.87 2.55
GS-22 0.21 224 1212 988 3.26 4.41
GS-23 0.16 175 1180 1005 3.41 5.74
GS-24 0.32 336 1356 1020 3.01 3.04
GS-25 0.20 210 1204 994 3.30 473
GS-26 0.23 287 1404 1117 3.18 3.89
GS-27 0.23 266 1328 1062 3.20 3.99
GS-28 0.23 224 1172 948 3.24 4.23
GS-29 0.18 176 1068 892 - 3.34 5.05
GS-30 0.19 182 1140 958 3.36 5.26
Avg 0.22 233.1 1199.9 966.8 3.2 4.40
+0.01 +13.2 +34 +23.7 +0.03 +0.19
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Plate 11. Sale of eggs were done by the farmers directly at their door steps

Outlets were operated by the women self help groups for marketing of eggs



The ratio between feed cost and sale value of eggs among GL households
ranged from 1:2.97 (GL-24) to 1:7.83 (GL-26) with an overall mean of 1:4.98 and
that ranged from 1:2.55 (GS-21) to 1: 6.24 (GS-12) with an overall mean value of
1: 4.40 in GS group.

The relation between feed cost, and margin of feed cost over egg is studied
and it is seen that as feed cost increased the hen day per cent also increased, but

the margin from egg was reduced.

In households GL-1, 24 and 28 layer chicken feed was used for hand
feeding (Table 4) and feed cost was highest in the group and was Rs.0.33 per bird
per day. The hen day per cent production was high in these households with
41.63, 40.57 and 39.29 per cent respectively (Table 14 ) and the margin of return
per egg was relatively low with values of Ts. 3.02, 2.99 and 3.00 respectively
(Table 19) . On the other hand, in households GL 10, 19, 20 and 23, where layer
feed chicken was not given, cost of feeding per day per bird were Rs. 0.14, 0.16,
0.15 and Rs. 0.16 and the hen day production percent cent were 26.59, 32.35,
32.06 and 32.27 respectively. The margin per egg in these household were high
and was 3.35, 3.41, 3.44 and 3.42 respectively.

In GS household also the same trend was seen. In households GS 18, 21
and 24 higher feed cost of Rs.0.34, 0.41 and 0.32 (Table 5) and hen day per cent
of 44.18, 43.57 and 38.39 (Table 20) was observed, but in these households the
margin of return per egg was relatively low with values of Rs. 3.09, 2.87 and 3.01.
Whereas, households GS 4, 12 and 23 recorded low feed cost of Rs. 0.14, 0.15
and Rs. 0.16 with low hen day per cent of 30.97, 32.20 and 31.38, but the margin
per egg in these household was high and was 3.44, 3.45 and 3.41 respectively.

These findings showed the influence of hand feeding on production and profit.

Salient findings pertaining to the production performance of GL and GS
hens under back yard system of rearing obtained in the present study were
summarized and presented in Table 21 for easy comparison of the groups. From
the observations it is seen that the performance was similar in Gramalakshmi and

Gramasree hens.
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Table 21. Salient findings pertaining to the production performance of gramalakshni and
Gramasree hens under back yard system of rearing

S1. No Mean values of production parameters GL GS
1 | Body weight at 20" week (g) 1092 £ 6 1250 £ 5
2 | Body weight at 40" week (g) 1739+ 5 1900 + 7
3 Average age at first egg (days) 177.1+£22 | 179.7+2.2
4 Cumilative hen housed egg number (24-40 wk) 38.63+0.94 | 38.60+0.82
5 Cumilative hen housed egg per cent (24-40 wk) 32.46+0.79 | 32.44 £ 0.69
6 Cumilative hen day egg number (24-40 wk) 4228 £0.77 | 40.82+ 0.80
7 Cumilative hen day egg per cent (24-40 wk) 35.53+0.68 | 34.30 £ 0.67
8 Pullet egg weight(g) 340+0.3 33.1+£0.2
9 | Egg weight at 30™ week 472£02 | 458%0.1
10 | Egg weight at 40™ week 543+£02 | 514£02
11 Mortality per cent (21 to 40 weeks) 16.37 12.45
12 1:4.98 1: 4.40

Average feed cost/ egg sale value ratio
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5. DISCUSSION

The results obtained in the study on performance of Gramalakshmi and
Gramasree hens under backyard system of rearing are discussed in this chapter.
The farmers profile, the managemental practices adopted in rearing of
Gramalakshmi and Gramasree hens, the data pertaining to production
performance of GL and Gramasree hens and cost and returns of GL and GS hens

under backyard system are discussed.

In Kerala State, Malappuram is having the highest poultry population
(Anon, 2005) among all other districts and so a Panchayath in that district was
selected for the study. For effectively assessing the production performance of the
two groups, selection of the households was done such that the farmers are

exclusively rearing either GL or GS hens.

5.1 Socio economic status of farmers

Among the 60 farmers rearing GL and GS hens, 48.30 per cent (29) were
agricultural workers (Tablel). The survey area is a rural village with vast area of
fertile cultivable land and that was the reason for involvemeﬂt of more number of
agricultural workers among the farmers. It was also documented in the present
study that the people from all walks of life rear poultry and this finding is in close
agreement with finding of Yousef and Al-Yousef (2007) and Girishkumar (2009).
The other occupations of the farmers included small scale business, coolie and

abroad jobs.

It was observed in the present study that mostly the women (80.0 per cent)
are engaged in the routine activities of back yard rearing of GL and GS hens.
(Tableland Plate 2). The children in the household also helped in the activities.
The men were involved in the off farm activities like purchase of feed and other
_inputs. The marketing of the eggs are also done by the women through the ‘self
help group’ associations. Similar findings of women mostly engaged in poultry

rearing activities were reported by Halima et al. (2007b) and Girishkumar (2009).
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Out of the total 60 farmers rearing GL and GS hens, majority of the
farmers (41.67 per cent) do not have any other animal husbandry activities other
than rearing of back yard chicken (Table 1). Cattle rearing were practiced by
21.66 per cent, goat rearing by 18.33 per cent and cattle and goat together by
13.33 per cent of the farmers (Plate 3). In farmer’s opinion, the efficient
utilization of leftover food items and kitchen wastes in the household can be done
by maintaining a small flock of poultry with a cattle or goat. The results observed
in the study conducted by Girishkumar (2009) are in agreement with the findings
of the present study. The practice of rearing GL and GS hens along with other
poultry is seen in five percent of the household only. Das ef al. (2008) reported
that a household flock in Bangladesh is usually comprised of two or more

varieties of poultry species.

The land holding of farmers presented in Table 1 revealed that the average
land area was more in GL houscholds. Das ef al. (2008) classified the poultry
farmers of Bangladesh based on the land holdings as landless, small, medium and
large scale farmers. In the present study the individual land holding in households
ranged from 6 cents to 1.75 acres with only two households having laqd area
above one acre. The findings of Girishkumar (2009) in a study on native chicken

of northern Kerala are in agreement with the present study.

Main agricultural activities of farmers were plantain, coconut farming and
vegetable cultivation (Plate 3). Some practiced mixed farming. Out of the 60
farmers 26.67 per cent had no agricultural activities. The farmers allowed the hens
to scavenge and scratch in the plantain farms as they were of the opinion that
scavenging birds help in fertilizing and deweeding the farm. Mcainsh ef al. (2004)
and Girishkumar (2009) also reported similar results. But farmers practicing
vegetable cultivation used to prevent the entry of hens with fencing the farm yard
with locally available fencing materials like plaited coconut leaves. Out of the
total 60 farmers 26.67 per cent who had no agricultural activity opined that

scavenging poultry is destructive to cultivations.
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5.2 Flock size of Gramalakshmi and Gramasree hens

The total number of birds available at the time of survey in all the 30
households together in GL group was 226 and that in GS was 233 (Table 2) . The
mean flock size of hens per household in GL group was 7.5 and that in GS was
7.8 (Plate 4). Farmers were of the opinion that if the number of birds are more
than ten, they have to hand fed them as the scavengeable food stuffs in the back
yards will not be sufficient enough for the birds to thrive. These findings are in
close agreement with the observations of Vij ef al. (2006) and Kumar and Kumar

(2007).

In both groups 16 households were selected from eastern wards and 14
households were selected from the western wards of the Panchayath (Plate 1).
This similar distribution of the households provided the hens with uniform

geographical conditions of scavenging for the birds under study.
5.3 Management practices adopted
5.3.1 Housing

All the farmers rearing GL and GS hens had provided night shelter for
their birds (Plate 5). This might be due to the awareness of the owners regarding
the nocturnal predators and to protect the birds from thieves. Halima et al. ( 2007)

also documented similarly.

Measurement of distance of the coops from the farmer’s house showed that
16.7 per cent of coops in GL and 20.0 per cent in GS groups were adjacent to the
farmer’s house (Table 2). In these households the coops were either on the sides
of the walls outside the house or were attached with the kitchen or inside the
covered work area of the house. Similar result was observed by Halima et al.
(2007). Farmers opined that they can reduce cost of construction and can attend to
the hens in night hours also in case of any emergency if the coops are adjacent.
But some farmers opined that the problem of ecto parasites were more in adjacent
coops. The average distance of the coops from farmers house in GL households

was 5.2 m. and that in GS was 4.2 m. According to Girishkumar (2009) the mean
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distance of the coop from the housc was 6.44 and 4.42 m with an overall mean of
5.75+0.49 m in two districts of northern Kerala which is slightly higher than the
values of present study might be due to the lower land holding of farmers in the

present study.

Most of the farmers uscd wood for the construction of the night shelter.
Wood was used in 50.0 per cent (15) of the GL and 56.7 per cent (17) of GS night
shelters (Table 2). Wire mesh was used in 16.7 (GL) and 23.3 (GS) per cent and
brick was used in 33.3 and 20.0 per cent of GL and GS coops. No separate
ventilation was provided for thesc shelters as farmers were of the opinion that
birds housed in wooden and wire mesh coops are getting enough air and light. The
wooden coops for housing native chickens have been reportedly used in India
(Kumar and Kumar, 2007) and in other countries (Mcainsh ef al, 2004).
Girishkumar (2009) also reported similar observations. Wood is mainly used for
construction of the coops because it is comparatively cheap and the low weight of
the coop makes it a portable structure which can be transported from one place to

other on transfer of residence or for cleaning purposes.

The popular roofing material used in construction of the coops (Table 2)
was tiles with 60.0 per cent(18) in GL and 50.0 per cent(15) in GS groups
followed by thatched roof (20.0 per cent in GL and 23.3 per cent in GS). Most of
the farmers used tiles instead of coconut leaf thatching in order to avoid the
annual recurring expenditure with respect to re-thatching of the coop. Farmers
used to use slightly damaged tiles replaced from their own home to thatch the
poultry coops. Findings of Mcainsh et al. (2004) and Girishkumar (2009) were in

close agreement with the present study.

The study on floor area of night shelter showed that most of the coops were
having area between 0.6 to 1 sq. m. (63.3 per cent of the coops in GL group and
50 per cent in GS group). The average floor area in GL households was 1.0 sq. m.
and that in GS houscholds was 0.9 sq.m (Table 2). There was no relation with the
number of birds housed and the floor area provided as farmers were utilizing their

existing coops for housing their hens. Floor area of the coops in the present study
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was slightly higher than that reported by Girishkumar (2009) who reported an

average area of 7.46 sq. ft in native chicken of northern Kerala.

5.3.2 Watering Practices

The study on the source of drinking water used to their chicken (Table 3
and Plate 6) revealed that in both the groups, well water was used by most of the
farmers (73.33 per cent in GL and 80.0 per cent in Gramasree group) which is in
close agreement with the finding of Kumar and Kumar (2007) who also reported

similar observations.
5.3.3 Health care measures adopted

The study on the veterinary services that farmers availed revealed that 50.0
per cent farmers in GL and 56.7 per cent in Gramasree group were availing
services from Government Veterinary Dispensary in the panchayath and 43.3 per
cent in GL and 26.7 per cent in Gramasree were depending on indigenous herbal
medications (Table 3). Since the birds were supplied as part of a government
scheme most of the farmers were availing the service of the local veterinary
Dispensary. Farmers were self treating the hens with herbal medicines based on
the traditional knowledge and with the previous experiences. Girishkumar (2009)

also found the similar reports.

The major ailments encountered in the 30 households of GL group were
Ectoparasitism in 46.7 per cent of households followed by Respiratory affections
in 26.7 per cent. In case of GS group also Ectoparasitism and Respiratory
affections were the major ailments of concern. The corresponding percentages
being 40.0 and 36.7. The inadequate housing facilities in these households play an
important role in the occurrence of respiratory ailments. In both the groups ecto
parasitism was a major problem of concern. All the farmers who housed their hens
adjacent to the residence complained about the problem of ecto parasitism. In a
study on rural poultry production in Meghalaya, major diseases recorded by Gupta
et al. (2006) were Coccidiosis, Salmonellosis, Ranikhet disease, chronic

respiratory disease (CRD), Marek’s disease and fowl pox. According to
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Girishkumar (2009) the important disease conditions in scavenging native chicken
were respiratory disease (25.0 per cent), Ranikhet disease (23.44 per cent), fowl
pox (12.50 per cent), ectoparasitism (6.25 per cent) and thin shelled eggs (1.56 per
cent). In the present study none of the above referred contagious disease was a

major problem.

5.3.4 Feeding Practices

All the hens in both groups were let out for scavenging in day time in the
backyards (Plate 7). The birds forage on the green grass in the premises and
scratch for the seeds, grains, vegetation and insects which ever available on the
scavenging field. According to Tadelle et al. (2002) the crop contents of
scavenging local hens of Ethiopia included seeds, plants, worms, insects and other
items. Das et al.( 2008) reported that the scavengeable feedstuffs consumed by
native chicken of Bangladesh varied from 9 to 27 g per bird per day. In the
present study the quantity of the scavenging feed items was not quantified. In
addition to the feed resources available on the backyards, the birds were also fed
with kitchen waste and left over house hold food items including cooked rice

which were not quantified. Mcainsh ef al. (2004) also opined similarly.

Hand feeding was practiced in all the households under study (Plate 7).
Halima et al. (2007) documented that about 99 per cent of the respondents of
north-west Ethiopia gave supplementary feeds to their chickens. The reasons for
supplemental feeding as reported by farmers were to meet the nutritional and
behavioural needs of the birds. The nutritional reason was to provide balanced
diet to increase the egg production and to prevent nutritional deficiency disorders..
This is in agreement with the report of T-ad.elle (1996). The behavioural reason
was to prevent birds feeding on the cultivated vegetations in the household. Most
of the farmers fed the hens twice daily and the time of hand feeding was in the

morning and in the evening.

The farmers used paddy, rice, rice bran, wheat, wheat bran, maize bran,

layer feed and cattle feed for hand feeding in varying amounts (Table 4 and 5).
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references are available on the items hand fed to the backyard poultry. Mcainsh ef
al. (2004), Gupta ef al. (2006), Kumar and Kumar (2007), Yousef and Al-Yousef
(2007) and Girishkumar (2009) also reported on the hand feeding items and they

found that the items hand fed will vary according to their local availability.

In the present study the most widely used feed item in both the group was
rice bran, which was used in 22 households in GL (73.33%) and 21 households in
GS group (70%). The other items fed were rice bran, wheat, wheat bran and maize
bran. Farmers opted different cercal brans due to its low cost and easy availability.
In both the groups, a total of 21 households each used either locally available
poultry layer feed or commercial cattle feed for hand feeding. Even though the
inclusion of commercial poultry or cattle fed increased the cost of hand feeding,
farmers used to include these items in the daily feed as it increased the egg
production (Table 22). This is in agreement with the finding of Tadelle (1996)
who reported that non supplémcntcd local birds in Ethiopia showed a hen day
production of 14 per cent but the production increased to 30 per cent by
supplementation of a combination of 15g maize and 15g Noug (Guzotia abssinica)

cake.

The average quantity of feed per day in GS households was slightly higher
than that in GL households. This quantity was considerably lower than the feed
consumption of cross bed hens under deep litter system reported by Jayanthy
(1992) as 106.61 and 104.95 g. and that by Sridharan (1998) as 113.2g and
113.66g. But the results in thc present study was higher than that reported by
Girishkumar (2009) who reported the feed supplementation quantity as
17.36+2.68 and 7.06+2.09g in Kozhikode and Kannur districts respectively. The
lower quantity in the present study might be due to the fact that native birds of
low productivity are not provided with enough supplemental feeding.in the
present study, the quantity of the feed dgﬁés not imply the quality, as the quality
varies with the ingradients in the hand fed items. The overall quantity of hand
feeding items for the period from 21-40 weeks of age in GL households was
660.1kg. and that in GS households was 743.4kg.
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5.3.5 Bio security measures

The biosecurity measures adopted by the farmers rearing GL and GS hens
are listed out in Table 6. Housing was provided for all the hens in both groups for
biosecurity, in order to get rid of the threat of predators and to protect them from
climatic variations. But this finding is against the observation of Guerne et al.
(2009) who opined that housing of backyard poultry for biosecurity is seemed
ignored in some villages of African countries. The coops used for housing the
birds in the present study cannot be considered as ideal ones because these coops
were not having enough ventilation and lighting facilities. Weekly disinfection of
coop was done in 4 households (13.3 per cent) in GL group and 5 households
(16.7 per cent) in GS group in order to reduce the off odour of the droppings, to

avoid the problem of ecto parasites and to prevent diseases.

In the present study it is found that all the birds were vaccinated against
Ranikhet disease by the Government veterinary services available in the
Panchayath against the observation of Mcainsh et al. (2004) who reported that
none of the farmers of Zimbabwe vaccinated their chicken. Regular deworming of
the birds was done in 11 households (36.7 per cent) in GL group and 14
households (46.7 per cent) in GS group. The farmers used garlic juice for
deworming the birds. Use of ecto prasiticides on birds and coops were practiced in
12 households (40.0 per cent) in GL group and 10 households (33.3 per cent) in
GS group. This practice was mostly done in households where the coops were

attached to the farmer’s residence.

Isolation of affected birds was practiced in 17 households (56.7) in GL
group and 14 households (46.7).in GS group. Scientific disposal of the carcass of
the birds was practiced in 30.0 per cent households in GL group and 36.7 per cent
households in GS group. Farmers opined that if the carcasses are not disposed
properly crows and dogs will play a vital role to contaminate the water sources

like wells and ponds and will spread the disease. Confinement of birds on
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outbreaks in the neighbouring houses was practiced in 18 households (60.0 per

cent) in GL and 16 households (53.3 per cent) in GS group.
5.4 Behavioural characters

The result of survey on behavioural characters of GL and GS hens under
backyard system of rearing is presented in Table 7. The study on behavioural
parameters was conducted to ascertain the adaptability of GL and GS crossbred
hens under backyard system of rearing. Alders and Spradbrow ( 2001) reported
that village chicken have more adaptability than commercial chicken due to their
good flight skills, their ability to escape from predators and their ability to

scavenge own food.

The Gramasree hens with multi coloured plumage and brown shelled eggs
had more acceptability among local people and consumers (Plate 8). According to
the farmers, the flight height and flight distance was more with Gramalakshmi
than Gramasree birds. This may be because of the significantly lower weight of
these hens both at 20" and 40" week. Gramalakshmi birds were more aggressive
than Gramasree. Foraging on vegetation in the household premises were more
with Gramalakshmi birds. These birds were reported to fly high in air and feed on
banana leaves( Plate 9). In order to protect the cultivated vegetations farmers
rearing GL hens used to fence the plantain farms. Gramalakshmi hens showed
more perching behavior by perching to trees and roof of coops and even of
farmer’s houses. Kumar and Kumar (2007) also reported on the perching behavior
of the hens. Scratching ability in search of feed in backyards was more with
Gramasree birds. This may be due to the indigenous character of the birds due to

the presence of desi blood in parent line.

The GL and GS hens are supposed to be non broody as they are cross breds.
There are no reports of these hens showing broodiness in deep litter system of
rearing. But in backyard system a small per cent showed broody appearance of
short duration (Plate 9). Farmers tried to incubate hatching eggs with these hens,

but the attempts were in vain due to the short period of broodiness. Due to this
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short period of broody appearance, the hens were out of lay and thereby losing

hendays in both groups. The loss of hendays was more in GS group.

It is the usual practice of farmers to interrupt broodiness for the resumption
of next cycle and for that, the methods adopted were dipping of the birds in water
frequently, disturbing the bird from settling in nest, keeping the bird tied in
unfamiliar surroundings and even making the bird restless by inserting a quill
feather into the nostrils. Similar observations were made by Igbal and Pampori
(2008) in indigenous chicken of Kashmir and by Girishkumar (2009) in his study

on native chicken of northern Kerala.

Short period of broodiness was reported earlier also in study conducted by
Igbal and Pampori (2008). Similar findings were reported by Vijh et al. (2006) in
which it is stated that under field condition, broodiness was found sometimes in
Nicobari birds; whereas, in deep litter condition, the character was rarely

expressed.

5.5 Body Weight
5.5.1 Body Weight at 20 weeks of age (BWyp)

The individual BWo9 ranged from 880 to 1300 g in GL group and 980 to
1520 g in GS group and this showed that the variation between the BW of pullets
were narrow (420 g) in GL group and wide (540 g) in GS group. However, the
overall mean BW5 in GS group was 158 g higher than that of GL group and this
difference was significant. The significantly higher pullet body weight in GS
group (P<0.05) clearly indicate that these are heavier than GL pullets in respect of
BWy (Table 9 and 10).

The body weight of 1142 g under backyard system and 1181.5+9.15 g. in
deep litter system in ALP x WL were reported by Radhakrishnan and
Ramakrishnan (1982) and Sridharan (1998). These results are higher than the

overall mean BWyg recorded in GL pullets in the present experiment, might be
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due to differences in the system, location, season and management practices in the

study.

The pullet with the lowest BW5g of 880 g is present in two households GL-
5 and GL-2. Within the group, the lowest household-wise overall mean BW of
1000 g and 1006g also was recorded GL-5 and GL-2 (Fig.1) which indicated the
poor management practices in these households. The pullet with the highest
individual BW,g of 1300g was present in household GL-19 and the highest mean
BWyo (1179 g) among the households was also observed in the same household
which might be due to the better care and management in this household during

growing periods.

The lowest and highest individual BW5 in GS households were 980 and
1520 g and these pullets were in GS-11 and GS-3 households. As in the case of
GL group, the lowest (1131g) and highest (1414g) household mean BWyo were
also observed in the same households (Fig. 2) which indicated the feeding and

management in grower period influenced the BW in these households.

The range of mean BW,p among households observed in the present study
is in agreement with the result observed by Radhakrishnan and Ramakrishnan
(1982) in RIR x WL with 1134 g BW at 20 weeks of age and that by Khan and
Krishna (1983) with 1450 g in the cross between RIR x WL in the same age
group. Leo ef al. (2006a and 2006b) found the average body weight of Gramasree
hens at 20 weeks of age under deep litter system as 1500g and the higher value

might be due to the difference in the system of rearing.

The frequency distribution of BWy in different weight classes illustrated
in Table 11 and Figure 3 revealed that 88.5 per cent of GL pullets come under the
lower BW classes of less than 1200 g and 98 per cent of GS pullets falls into
classes greater than 1200g thus making the hens in GS group heavier than that in
GL group.
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5.5.2 Body Weight at 40 weeks of age (BW4o)

The individual BW4 of GL and GS hens showed wide range of variations
from 1580 to 1920 g in GL group and 1640 to 2160 g in GS group (Table 10). The
difference between the two households having the lowest (GL-1) and highest
(GL-11) mean BWy was 340 g in GL group and 520 g in GS group thereby
showing higher and pronounced variation in GS group. At 40" week also the GS
hens were having significantly higher body weight than GL hens (P<0.05) and the

difference between the groups was 161 g.

Radhakrishnan and Ramakrishnan (1982) recorded the mean body
weight of ALP x WL as 1570g at 40 weeks of age under backyard system of
rearing which is lower than the value obtained for GL group in the present study.
The mean body weight at 40 weeks of age observed by Jayanthy (1992) for Desi x
Austra White cross was 1445.36g which is also lower than the present study. The
increase in the BW,o might be due to the increased level of nutrition during the
laying period. Sridharan (1998) recorded the overall mean body weight in Rhode-
white cross breds reared on deep litter system at 44 weeks age as 1539.79g which
was lower than the mean value observed for the Gramasree hens in the present
experiment. The reduced weight may be due to the high production stress on the

birds reared on deep litter when compared with the backyard system.

As in the case of BWy, in BWy also the hens with lowest individual
weight in both GL and GS groups wre in the household with lowest household-
wise mean BWyg indicating the poor management in the respective households.
With respect to the highest individual BW4o in GS group, the hen was housed in
the household with highest mean BWyg, but in GL group this trend was not seen.

The increase in overall mean BW from 20 to 40 weeks of age was from
1092 to 1739 g in GL hens and from 1739 to 1900 g in GS hens with a mean
increase of 647 and 650 g in over a period of 20 weeks registering an average

increase of 32.35 and 32.5 g per week in GL and GS groups, respectively.
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The frequency distribution of BWyq in different weight classes illustrated
in Figure 3 revealed that 83 per cent of GL hens come under the BW classes of
less than 1700g and 96 per cent of GS pullets falls into classes greater than 1700g
thus making the GS hens heavier than the GL hens. Thus from the results on
BWyo and BWyg it is evidently clear that the GS hens are heavier body weight

lines.
5.6 Age at first egg (AFE)

The absolute value of age at first egg (AFE) in days and weeks in each of
the households GL-1 to 30 and GS-1 to 30, presented in Table 12 and the
graphical representation in figure 4, showed wide variation in AFE among the GL
and GS groups. The earliest AFE in both the groups were in agreement with the
finding of Leo et al. (2006a and 2006b) who found the average age at first egg of

Gramalakshmi hens is 160 days and that of Gramasree hens is 159 days.

The overall mean value of AFE in present study was 177.13 £ 2.21 days in
GL flock and that in GS group was 179.07 + 2.22 days (Table 12). Both these
mean values were statistically comparable each other. These findings are lower
than the values recorded by Nair and Bhattacharyya (1984) who observed the age
at first egg averaged 147.6 days in ALP x WL crossbred hens under backyard
system and that recorded by Radhakrishnan and Ramakrishnan (1982) who
observed the overall mean age at first egg of ALP x WL as 161days and that of
RIRXWL as 161.2 days under backyard system of rearing. Sridharan (1998)
reported that the age at first egg averaged 161.63 £ 1.20 days in Austra-white hens
under deep litter system of rearing and the range of values were 157 to 166 days.
Higher AFE values than the present study were observed by Khan and Krishna
(1983) with 188 days in Rhode- White hens (RW) and Girishkumar (2009) in
scavenging native chicken with 199.26+4.99 days. The differences in these results

might be due to the differences in system of rearing and management practices.

The overall results among the GL and GS hens (Table 12) indicated vide

variation in AFE among households. This might be due to the variation in
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individual households in feeding and other management practices. The variation

was seen both in GL and GS groups.

The birds in GL group attained 10 per cent production at 169 days and that
in GS group was 165 days. Sridharan (1998) reported the mean age at 10 per cent
production was 166.25 days in AW and 163 days in RW with the range of values
from 161 to 169 days in AW and 158 to 169 days in RW. The results were almost

in the same range.

The hens reached 50 per cent production at 174 days in GL group and at
173 days in GS group. Radhakrishnan and Ramakrishnan (1982) observed the
age at 50 per cent production averaged 171 and 177.2 days for ALP x WL and
RIR x WL respectively under backyard conditions. According to Sridharan (1998)
the overall mean age at 50 per cent production was 179.13 days in AW and
176.75 days in RW with a variation from 172 to 184 days in AW and 175 to 180

days in RW. All these findings were in the same range.
5.7 Egg production
Weekly hen housed egg number and per cent production

The weekly egg number and per cent production of GL and GS hens for
the period from 24 to 40 weeks of age is presented in Table 13. The graphical
representation of weekly hen housed per cent production is done in Figure 5. The

hen housed egg production per cent was statistically comparable among the group.
Gramalakshmi

The GL group started egg production at 24 weeks of age and reached peak
production at 34" week with 4.07 eggs / hen per week equivalent to 58.15 per
cent production . The GL hens attained 10, 25 and 50 per cent production at 26,
29 and 33 weeks of age respectively, under backyard system of rearing (Table
12). The peak production at 34™ week observed in the present study is not in
agreement with Sridharan (1998) who stated that the peak ﬁroduction in cross

bred, AW hens was attained at 32™ week under deep litter system of rearing. The
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higher value might be due to the difference in the rearing systems. In the present
study it is also noted that the peak production was not maintained for a remarkable

period but the production reduced immediately after of a period of seven days.

It is advantageous to note that the production potential in GL flock was
maintained at higher rates of 51.77 and 58.15 per cent during the period of 33- 36
weeks of age. Thereafter the production per cent registered a sharp decline. One
of the reasons for very poor production that exhibited in certain weekly periods
was due to high mortality that occurred in GL group during the course of study.
Since the study was conducted during the period from March to July, the hot
humid season in the study period might have affected the rate of production in

several months.

The cumulative mean egg production in GL group during the period from
24 to 40 weeks of age was 38.63 eggs per hen and it represented 32.46 per cent
production on HH basis. These results are lower than that of 82.98 eggs and 49.39
per cent production reported by Sridharan (1998) in Austra-white hens in deep
litter system of management under adlib feeding for the period from 20 to 44
weeks of age. The variation in the results might be due to the different rearing

systems.
Gramasree

In GS group, even though the egg production started at 23 weeks of age,
the peak production was attained only at 34 weeks of age similar to that reported
in GL group but with lower rate of production (53.3 per cent) and the egg number
(3.73 eggs per hen/week). As in the case of GL group here also the peak

production was not maintained for a longer period.

The cumulative hen housed egg number for the period from 24 to 40
weeks of age was almost similar in GL and GS hens (38.63 vs 38. 60 eggs per
hen) and it was statistically comparable with each other. The corresponding

overall production averaged 32.46 per cent in GL and 32.44 per cent in GS
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group.The result in the present study was lower than that reported by Jayanthy
(1992) who found that the progenies from Austra-White hens on crossing with
naked neck male desi males produced 47.81 eggs per bird during 21 to 40 weeks
of age.

In spite of weekly variations in egg production, the overall mean hen
housed egg production in GL and GS was similar. Week wise comparison of egg
production between GL and GS households shown in Figure 5 indicated
significantly higher production rate in GL group consecutively from 34 to 37
weeks of age. Whereas, in periods prior to peak production, the per cent HH
production in GS flock was numerically higher than that of GL group leading to
similar values of overall egg production in GL and GS group. The egg production
performance up to peak production period (34" week) was better with GS birds
while after that there was significantly higher performance by the GL birds

compensating the lower production in the early period.
Cumulative hen housed production in households

Cumulative mean hen housed egg number (HHN) and per cent production
(HHP) up to 40 weeks of age in Gramalakshmi (GL) and Gramasree (GS) hens
are presented (Table 14) separately for each of the households GL 1-30 and GS 1-

30. Wide variations were noticed among households within and between groups.

In GS households, the lowest and the highest mean values recorded were
greater than the lowest and highest mean values recorded in GL group. It is seen
that in households where higher production was recorded, the hens were fed with

layer feed.
Weekly hen day egg number and per cent production

The weekly hen day egg number and production per cent of GL and GS
hens for the period from 24 to 40 weeks of age is presented in Table 13 and the

graphical representation is done in Figure 6.
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Gramalakshmi

In GL group, the weekly hen day egg number during 24 week of age was
same as that in hen housed basis as there was no mortality at 24™ week of age.
The HD percentage increased to 67.01 per cent and registered the peak production
at 34 weeks of age. After peak production, there was decline in HD production
every week. The egg production even after decline was above 60 per cent at 35
and 36 weeks of age. The average weekly egg production during the period from
33 to 36 weeks was 62.32 per cent indicated relatively higher level of intensity of

production during the period from 33 to 36 weeks of age.

The overall mean from 24 to 40 weeks of age in all households GL 1 to 30
put together was 35.53 £ 0.68 per cent on HD basis and 32.46 per cent on HH
basis. The cumulative HDN was 42.28 eggs per hen on HD basis as against the
average egg production of 38.63 eggs per hen on HH basis. These results showed
a difference of +3.07 per cent‘production and +3.65 eggs on HD basis in GL
group. The result in the present study was lower than the observation made by
Sridharan (1998) who reported the overall hen day egg number in AW and RW as
85.72 and 101.21 eggs and per cent as 51.02 and 60.24.

Gramasree

In GS group, the egg production started by one pullet at 23™ week of age
and reached peak at 34 weeks of age with 58.28 per cent production. The weekly
egg number was 4.08 at peak production period (34™ week). The level of
production at 33, 34, 35 and 36 weeks of age was relatively lower than that
registered by GL group at the corresponding age. The average 'weekly egg
production during the period from 33 to 36 weeks was only 55.57 per cent as
against the value of 62.32 per cent in GL group during the above period showing

poor intensity of production in GS group.

The overall mean from 24 to 40 weeks of age in all households GS 1 to 30
put together was 34.30 per cent on HD basis and 32.44 per cent on HH basis.
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The cumulative HDN was 40.82 eggs per hen on HD basis as against the average
egg production of 38.60 eggs per hen on HH basis. These results showed a
difference of +1.86 per cent production and +2.22 eggs on HD basis in GS group.

The week wise egg production comparison between GL and GS
households shown in fig.5 indicated distinctly high production per cent in GL
group consecutively at 33 to 39 weeks of age, whereas in all other weeks the per

cent HD production in GS was higher than that of GL groups.

Cumulative HD production in housebolds

Cumulative mean hen day cgg number and per cent production from 24 to
40 weeks of age in Gramalakshmi (GL) and Gramasree (GS) hens under backyard

system of rearing in 30 houscholds cach are shown in Table 13.

The cumulative mean hen day egg number among households ranged from
31.64 to 49.54 with an overall mean value of 42.28 + 0.77 eggs per hen in GL
group. This is in agreement with the finding of Jayanthy (1992) who reported that
Austra-White crossbred hens produced 47.81 eggs per bird during 21 to 40 weeks
of age. The household wise hen day per cent production in GL group ranged from
26.59 per cent in GL-10 to 41.63 per cent in GL-1 with a mean of 35.53 & 0.68
per cent. The lowest egg number both on hen housed and hen day basis was
recorded in the household GL-10, might be due to the poor management in that

house hold.

In GS group the lowest mean recorded was greater than that in GL group
and was 35.04 in GS-19 household. The higher mean value was also greater than
the corresponding value in GL group and was 52.57 recorded in GS-18. But the
mean cumulative egg number in GS group was lower than that in GL group and
was 40.82 + 0.80. In GS group housechold GS-18 recorded the highest egg
number both on hen housed and hen day basis. In GS group the hen day
production per cent ranged from 29.45per cent (GS-19) to 44.18 per cent (GS-18)
with a mean of 34.40 + 0.67 per cent.
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Frequency Distribution

The frequency distribution of the production percentage of GL and GS
hens under backyard system of rearing both in hen housed and hen day basis is

presented in Table 15 and is graphically represented in Figure 7.

From the frequency distribution of egg production it is evident that under
backyard system of rearing, the production per cent GL and GS hens varied
widely among households in both hen housed and hen day basis. This may be due
to the wide variation in the feeding and management practices adopted in these
households. The number of households in poor and higher production classes was
more in GL group. Good producers were also more in GL group. But the number
of average producers were high in GS group there by making the overall mean
values between the groups statistically comparable. When comparing the hen
housed and hen day production per cents it is seen that in GL group the
households with higher production in hen housed and hen day basis are different
showing that the mortality in the high producing households adversely affected
the overall production per cent. In GS households the top producers in hen housed
and hen day basis were almost the same which revealed that the mortality had

little influence in the overall mean production percent.
5.8 Egg Weight (EW)

Weight of eggs from 30 households each from Gramalakshmi and
Gramasree units were recorded during the commencement of lay (Pullet egg
weight), 30" and at 40" week of age and the mean egg weights are presented in

Table 16. The graphical representation of the same is shown in Fig. 8 and 9.
5.8.1 Pullet egg weight

The mean pullet egg weight in GL group was significantly higher than that
in GS group. In both the groups, the highest individual pullet egg weight was
recorded in the same household which had the highest household mean pullet egg

weight in the respective groups. In the case of lowest individual pullet egg weight
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also the same trend was seen and the lowest pullet egg weight in both the groups
was recorded in the same households which had the lowest mean. This showed
that the feeding and management in those households influenced the pullet egg

weight. There was no relation seen between AFE and pullet egg weight.

5.8.2 Egg weight at 30 weeks of age (EW3)

The results pertaining to the egg weights revealed that the individual
weight of 210 eggs ranged between 39.8 g to 53.0 g with an overall mean of 47.2g
+ 0.2 g at 30 weeks of age in GL group. The overall mean is slightly lower than
the value recorded by Sridharan (1998) who reported that the mean egg weight of
Austra-white hens at 32 weeks of age was 49.22 +0.50g. The variation may be
due to the difference in the age of the birds. The Table 15 and Figure 8 indicated
that the household mean EW3q ranged from 43.6 to 50.9 g and the mean EW in 26
households were less than 50 g . In GS group, the highest individual EW3q ranged
from 36.5 g to 51.8 g with overall mean of 45.8+ 0.1 g. The mean EW3g in GS
households ranged from 39.6 to 48.7 g at 30 weeks of age (Tablel5 and Figure 8).
The mean EW3y in the present study was slightly lower than the value observed by
Sharma et al. (1992) stated the egg weight at 32 week as 48.57g in RIR x WI
cross. EWspin GL group was significantly higher than that in GS group,

5.8.3 Egg weight at 40 weeks of age (EW )

The mean EWyq presented in Table 16 indicated that the overall mean in
GL group was 54.3 + 0.2 g and the mean household-wise EW 4o ranged from 48.3
to 59.6g. Mean individual EWyq values ranged from 46.1 to 61.1 g. Sridharan
(1998) reported mean egg weight of 49.59 g in Austra-white hens at 40 weeks of
age, Leo et al. (2006a and 2006b) recorded an egg weight of 50 g and Yadev et
al., (2009) recorded a value of 52.95 g which were lower than the present results.
In GS group overall mean EW4 was 51.4 £ 0.2 g. This finding was in agreement
with egg weight of 50 g in RIR x WL cross named Kalinga Brown by Mishra
(1996) and 50 g in GS hens reported by Leo ef al. (2006a and 2006b). The EW4g
in GL group was significantly higher than that in GS group.
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5.9 Livability and mortality pattern

Table 17 showed the week wise mortality pattern and the causes of death
in GL and GS hens for the period from 21 to 40 weeks of age in each of the 30
households in both groups. The graphical representation of week wise mortality

per cent is shown in Fig. 10.
5.9.1 Week wise mortality pattern

The livability was 100 per cent till the end of 23 weeks of age. Number of
hens died during the period from 24 to 30 weeks of age was more in GL group
than in GS group. The reason for the high mortality in GL group during the initial
period was due to high rate of predator mortality. In both units, week wise
mortality was the highest at 30" week and this might be due to the environmental
stress due to the hot humid weather during that period. Out of the total hens
housed, 8.41 per cent in GL and 7.73 per cent in GS group was died during the
period from 31 to 40 weeks of age. During this period mortality due to accidents
and inclement weather was more in both the groups. This might be due to the

drastic change in weather due to the heavy summer rains during that period.

The overall mortality in GL unit was significantly higher than that of GS
unit (P<0.05). It is seen that the livability per cent in the present study in GL hens
(83.63 per cent) was lower than that in GS hens (87.55 per cent). Radhakrishnan
(1981) found that the livability per cent up to 40 weeks of age was 96 per cent in
ALP x WL hens and that in RIR x WL cross was 92 per cent under backyard
system. The livability per cent in the present study was lower than that obtained in
the study of Sridharan (1998) who ob_served the livability per cent in Austra-
white and Rhode-white hens for the period from 21 to 44 weeks of age under deep
litter system of rearing as 89.17 and 95.83 per cent. In the present study it is seen
that 8.85 per cent of deaths in GL and 5.15 per cent in GS group was due to
predators and accidents which could be minimized by better management.
Excluding the mortality due these reasons, the livability per cent in both groups

will be in close agreement with the findings in deep litter system.
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5.9.2 Causes of mortality

Results regarding the causes of mortality (Table 17) revealed that in both
groups most of the deaths occurred due to various ailments which included
respiratory affections, enteritis and fowl pox. It is seen that farmers usually ignore
the ailments of back yard poultry as these hens are not the primary source of
income for them and this might be the reason for the increased mortality due to
ailments. The death due to predators was more with GL group. GL birds are
seemed to scavenge to distant places from the farmers houses in search of food
and this might be the reason for increased mortality due to predation. In both
group the death due to predators was more in the early period of study (24-30
weeks). The main predators reported by the farmers were dogs, mongoose and
wolves. Reasons for other deaths in both the groups were attributed to accidents
and deaths due to inclement weather which were mostly reported during the
period from 31 to 40 weeks. The findings on the reasons for mortality were in
close agreement with that of Girishkumar (2009) who found that in scavenging
native chicken the mortality due to disease, out of total mortality, was 52.17 per

cent and due to predation was 47.83.

The mortality pattern in both group showed a relation with the distance of
the hen’s coop from the farmer’s house. Five coops in GL and six coops in
Gramasree groups were attached to the farmers house (Table 2). There was zero
or minimum mortality in the hens housed in these coops. This may be because of
the fact that the farmers can easily attend to the birds in attached coops. Also hens
housed adjacent to the farmer’s house will usually scavenge in the household

vicinity which will reduce the mortality due to predators in these birds.

5.10 Hematological and serum biochemical parameters

Hematological parameters pertaining Hemoglobin (Hb) and Packed cell
volume (PCV) estimated in whole blood collected from GL and GS hens both at
30 and 40 weeks of age is presented in Table 18. The graphical representation of

the estimated values are shown in Fig. 11, 12 and 13.
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5.10.1 Hemoglobin (Hb)

In GL group, the mean Hb value of 11.38 g/dL at 30 weeks of age showed
significant reduction to 10.92 g/dL at 40 weeks of age. This might be due to the
production stress imparted in GL hens between 30 and 40 weeks of age. Whereas,
in GS hens, the estimated mean values were 10.75 and 10.44 g/dL and was
comparable statically since stress due to egg production was comparatively low in

GS hens during the above period.

The comparison between GL and GS hens showed that at 30 weeks of age,
the Hb percent was significantly higher in GL group and indicated higher health
status due to better nutritional status. At 40 weeks of age the same trend was
observed with higher Hb g/dL in GL hens. This might be due to the optimum
body weight at 40 weeks of age in GL hens.

Durotoye et al. (2000) reported Hb value of 11.33 g/dL in local chicken of
Nigeria which is in close agreement with the present study. Sethu (2003) reported
higher Hb value of 12.75 £0.19 and 12.37 £0.22 g% in egg type male chicken at
the age of 7™ and 8" month. Darsana (2008) and Girishkumar (2009) reported Hb
values of 8.53 +0.12 and 9.91 which were lower than the values in the present

study.
5.10.2 Packed cell volume (PCV)

The mean PCV per cent in GL and GS groups at 30 and 40 weeks of age was
33.86, 33.65, 33.27 and 33.49 per cent respectively and were comparable among
each other and was in close agreement with PCV per cent of 33.30 reported by
Durotoye et al. (2000) in local chicken of Nigeria and 34.07 £ 0.67 reported by
Darsana (2008) in broiler chicken at the age of 7th week. However, Girishkumar
(2009) stated higher value of Packed Cell Volume (36.88 per cent) in native
chicken. The production stress or nutritional stress did not affect the PCV per cent

in either of the groups. Lower PCV values were reported by Sethu (2003) in egg
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type male chicken at the age of 7" and 8" month and the values were 31.06 + 0.49
and 32.68 £0.58 per cent.

5.10.3 Serum Biochemical Parameters

Estimation of liver enzymes Serum Alkaline Phosphatase (ALP), and
Serum Alanine Amino Transferase (ALT) was carried out in GL and GS hens at
30 and 40 weeks of age in order to assess the impact of stress on hens in lay under
backyard system of rearing (Table 17). There are only few literatures on studies in

serum biochemical parameters of GL and GS hens.
5.10.4 Alkaline Phosphatase (ALP)

In GL hens, the mean serum ALP value of 245.44 TU/L at the age of 30
week significantly reduced to 197.60 IU/L at 40 weeks of age. Similar trend was
observed in GS group, wherein the value of 242.76 IU/L was reduced to 191.96
[U/L. In the present study, the 30" week falls in May 2009, the peak summer with
hot-humid weather in Kerala, and the birds were subjected to high environmental
stress which resulted in high values of ALP. Moreover, the rate of increase in egg
production during the fortnight 28-30 weeks of age was 18.67 per cent in GL hens
and 15.49 per cent in GS hens which led to production stress also. The nutritional
availability of hens through scavenging was less. The ALP values recorded at 40
weeks of age is higher than that stated by Durotoye et al. (2000) in local chicken
of Nigeria (168.5 IU/L). Kalitha et al. (1993) and Kansal and Gangwar (1984)
also reported decrease in ALP values due to age and egg production. Singh et al.

(1983) observed more plasma ALP activity in high producing pullets.
5.10.5 Alanine Amino Transferase (ALT)

The mean serum ALT values estimated in GL hens at 30 and 40 weeks of age was
9.76 and 7.841 U/L and that in GS hens was 9.92 and 8.24 TU/L respectively. The
trend of results in ALP was exactly similar to that discussed under ALP. The ALT
values recorded in both the age groups were lower than that recorded by Durotoye
et al. (2000) who reported a value of 23.1%1.7 IU/L in local chicken of Nigeria
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and that recorded by Darsana (2008) who reported a value of 19.07 +0.73 (IU/L)
in broiler chicken at the age of 7th week. Very high values were observed by
Karthiayini (2007) who recorded values of 44.83+2.32 during summer and 44.92

+2.57 during rainy season in broiler chicken at the age of 8th week.
5.10.6 Calcium {Ca) and Phosphorus (P)

The blood Calcium and Phosphorous value in GL and GS hens showed
significant reduction at 40 weeks of age The reason for significant reduction in Ca
and P in both groups at 40 weeks of age might be due to the progression in
production during the period from 30 to 40 weeks of age.

Significantly lower Ca and P mg/dL in GL hens in comparison with that of
GS hens at 30" week might be due to heavy drain of these minerals consequent to
the significantly higher egg weight (Table 18) recorded at 30 week of age in GL
hens. Even though, significantly higher egg weight was noticed in GL group at 40
weeks of age, because of the lower rate of egg production and better nutrition at
this age, the Ca mg/dL in GL group was comparable with that in GS group and P
level in GL group also was comparable with that in GS group. The Ca and P
values recorded at 40™ week of age in both groups in the present study were in
close agreement with the values observed by Durotoye et al. (2000) who reported
values of 8.70+1.00 Mmol/L of Ca and 4.30+0.60 Mmol/L of P in local chicken
of Nigeria. Very low value of Ca (1.97 £0.05 Mmol/L) was observed by Darsana
(2008) in broiler chicken at the age of 7th week.

5.11 Costs and returns involved in backyard rearing

All the farmers utilized their existing coops for providing night shelter and
so the housing expenses are not taken into account under the cost items. The cost
of the pullets is estimated to be equal to the returns expected from the sale value
of spent hens. So the cost pertaining to hand feeding cost alone is calculated as the
cost of rearing the hens under back yard system. Table 19 and 20 revealed that the
feed cost per bird per day in GL and GS groups were almost same. (Rs. 0.21 +
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0.01 in GL group and Rs 0.22 + 0.01 in GS group). The cost of hand feeding was

calculated based on the ingredients in the feed.

In the present study, it is advantageous to note that eggs produced in
backyard system of rearing fetched a higher value of Rs. 4.0 per egg locally and
due to this factor backyard system of rearing can be thought of as a subsidiary
income source for the rural houscholds. Similar observation was reported by Das
et al. (2008) who reported that the traditional free range scavenging poultry of
rural Bangladesh played an important role in generating family income in addition
to improving the nutritive valuc of family's diet with eggs and meat. According to
Kugonza ef al. (2008), chickens and eggs are being mainly used to generate

household income and for home consumption.

The household wise returns arrived by the sale value of eggs ranged from
Rs. 652 to 1512 in GL households with an average value of Rs. 1164 and that in
GS households ranged from Rs. 820 to 1492 with an average value of Rs. 1200.
Selvam (2004), in a study conducted in five villages of Namakkal district of
Tamilnadu on free range poultry rearing estimated that the average annual income
from the sale of eggs and birds was Rs. 2667 for small farms having average flock
size of 5. Alders and Pym (2009) observed that output of village poultry in terms
of weight gain and number of cggs per hen per year is often low, but there is
minimal input in terms of housing, disease control, management and supplemental

feeding.

There is high demand for the backyard eggs and so the marketing was not
at all a matter of concern in thesc households. Most of the sales of the GL and GS
eggs were done in the door steps of the farmer’s house. A marketing network
headed by the self help group of women of the village namely kudumbasree also
was there to sell these eggs thfough their outlet in the panchayath and also through

stalls in various exhibitions conducted by Government departments.

The margin per egg over feed cost was numerically higher in GL Group

than GS group. The margin ranged from Rs. 2.99 to Rs 3.55 in GL households
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with an average value of Rs 3.29 and that in GS households ranged from Rs 2.87
to 3.45 with an average valuc of Rs 3.23. In GL group, the minimum margin was
noticed in GL 24 and the maximum in GL 26. In GS group, the minimum margin

was in GS 21 and the maximum in GS 12.

Ratio between feed cost and return from sale value of eggs was calculated
for assessing the influence of hand feeding expenditure on egg yield. The ratio
ranged from 1:2.97 to 1:7.83 in GL group with a mean of 1:4.98 and from 1:2.55
to 1: 6.24 with a mean value of 1: 4.40 in GS group. It is seen that the ratio in GL
group was higher by IRs 0.58 than the GS group. Thus profitability is more with

Gramalakshmi hens under back yard system of rearing.

It should be noted that higher margin per egg and higher ratio of feed cost
to egg sale value in back yard poultry rearing not genuinely implied the
magnitude of egg yield and the efficient exploitation of productivity. Similar
opinion was made by Bell (2009) who reported that the profitability per unit of
money invested or the benefit/ cost ratio is important and not the profitability per
farm or per bird. The houscholds with minimum investment on hand f'eeding
recorded better margin but their production per cent was low and the volume of
gross profit was not remarkable. But in the households with higher feeding cost,
even though the margin per cgg was less, the production per cent as well as the
total profit was more. So regarding the exploitation of productivity of cross bred
hens under backyard system, performance in these households should be

considered as better,

Relation of feed cost to production per cent and margin per egg

The relation between feed cost, hen day per cent production and margin
per egg is studied for assessing the influence of hand feeding on the egg
production. From the results it is scen that as feed cost increased, the per cent hen
day production was also increased. There is a positive influence on egg
production by hand feeding with chicken layer feed. So apart from scavenging,

hand feeding with chicken layer feeding also should be practiced in cross bred

99



hens reared under back yard system to exploit their productivity and to ensure the

margin of returns.

From the above observations it can be concluded that the performance of
Gramalakshmi and Gramasree hens under back yard system of rearing is almost in
the same manner. Gramalakshmi hens are having good behavioural adaptability
for foraging in the back yards and were having significantly higher egg weight at
pullet age, 30" and 40™ week. Gramalakshmi hens showed significantly higher
egg production during the peak period but the overall egg production per cent was
comparable. The overall egg production per cent in GL hens was adversely
affected by the higher mortality rate due to predators. In the case of Gramasree
group, the birds showed significantly higher body weight at 20" and 40" week.
For this reason these hens can be considered as a dual purpose bird as their multi
coloured plumage enable them to fetch higher price and acceptability among the
consumers. Even though the egg weight is less in GS hens, its brown shelled small
eggs are considered as ‘superior back yard eggs’ and are having high demand in
the market. Considering the above findings it can be observed that both GL and
GS hens are having positive attributes in tapping the natural resources in the rural

back yards of Kerala.
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SUMMARY

The production performance of Gramalakshmi (GL) and Gramasree (GS)

hens from 20 to 40 weeks of age was studied under backyard system of rearing in

Vattamkulam Panchayath of Malappuram District in Kerala. Performance of 226

pullets in GL group and 233 pullets in GS group in 30 households each were

studied during the period from March to July 2009.

The salient results obtained in the present study are furnished below.

1.

The socio-economic status of farmers indicated that majority of the
farmers who reared GL. and GS hens were agricultural workers. The land
holding of the farmers ranged from 6 to 175 cents in GL group and 7 to 71
cents in GS group. In more than 75 per cent of the households, the chicken
rearing was managed by women. The farmers were having agricultural
activities like plantain cultivation, coconut farming and animal husbandry

activities like cattle and goat rearing.

The flock size at start of the experiment ranged from 5 to 9 pullets among
GL households and 5 to 10 pullets among GS group. All the 60 households
have provided coops for shelter made up of wood, wire mesh or brick with

cement with roofing mainly of tiles followed by thatched roof.

Farmers depended on Government Veterinary services and indigenous
herbal medications for treating the ailing hens. All hens were hand fed and
the average quantity of [eed items hand fed in GL group ranged from 16.3
to 30.2 g and that in GS group ranged from 15.8 to 36.4 g/hen/ day. Well

water was the main source of drinking water for experimental birds.

The biosecurity measures adopted by the farmers included housing of
ailing birds in separatc coops, scientific disposal of the carcass of dead
birds, confinement of the hens in coops when diseases occur in the
neighboring houses, fcgular deworming and the use of parasiticides on

birds and coops for the control and prevention of ectoparasites.
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10.

11

Aggressiveness, height and distance of flight and foraging ability were
more with GL hens. Whereas, scratching ability in search of feed in
backyards and broody appearance was more with GS birds. Broody
appearance lasted for 5 to 12 days in 22 hens in GL group (9.74 per cent )
and 36 hens in GS group (15.45 per cent).

The overall mean body weight (BW) at 20 weeks of age in GL group was
1092 g and that in GS group was 1250 g, indicated significantly higher
pullet body weight in GS group (P<0.05). The overall mean BW at 40
weeks of age was 1739 g in GL group and 1900 g in GS group and was
significantly higher in GS group (P<0.05).

The overall mean age at first egg in GL the flock was 177.13 days and that
in GS group was 179.07 days. The pullets in GL group attained 10 per
cent production at 169 days of age and that in GS group at 165 days of
age. The GL birds reached 50 per cent production at 174 days of age in GL
group and at 173 days of age in GS group.

The peak production recorded at 34 weeks of age in GL and GS hens was
4.07 eggs/hen/week in GL group and 3.73 eggs’hen/week in GS group on
HH basis with 58.15 and 53.3 per cent production respectively. The
corresponding production on hen-day basis at 34 weeks of age was 67.01

per cent in GL group and 58.28 per cent in GS group.

The cumulative mean hen housed egg number from 24 to 40 weeks of age
in GL group was 38.63 eggs/hen and that in GS group was 38.60 eggs/hen

representing 32.46 and 32.44 per cent production respectively.

The cumulative hen-day egg production from 24 to 40 weeks of age was
35.53 per cent in GL group and 34.30 per cent in GS group. Cumulative
hen-day production among households in GL group ranged from 31.64 to
49.54 eggs/hen and that in GS group ranged from 35.04 to 52.57 eggs/hen.

. The overall mean egg weight (EW) in pullets and EW at 30 and 40 weeks

of age in GL group were 34.0, 47.2 and 54.3 g and that in GS group were
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33.1, 45.8, and 51.4 g respectively and the mean values in GL group were

significantly higher than the corresponding EW in GS group (P<0.05).

12. The overall mortality was significantly higher (P<0.05) in GL group
(16.37 per cent) than that of GS group (12.45 per cent). The death due to
predation was high in GL and GS groups.

13. In GL group, the mean Hemoglobin (Hb) value of 11.38 per cent at 30
weeks of age showed significant reduction to 10.92 per cent at 40 weeks of
age (P<0.05). The Packed cell volume (PCV) per cent in GL and GS

groups at 30 and 40 weeks of age were comparable among each other.

14. In both GL and GS groups, the mean serum Alkaline Phosphatase (ALP)
value at the age of 30" week showed significant reduction at 40" week.
The mean serum Alanine Amino Transferase (ALT) values also showed

significant reduction in 40t'h week (P<0.05).

15. The blood Calcium and Phosphorous per cent in GL and GS hens showed
significant reduction at 40 weeks of age in comparison with that observed

at 30 weeks of age (P<0.05).

16. Ratio between feed cost and return from sale of eggs averaged Rs.4.98 in
GL group and Rs.4.40 in GS group. The margin per egg over feed cost
was numerically higher in GL group in comparison with that of GS group
(Rs.3.29 and Rs. 3.23).

The results obtained in the present study revealed that the egg production
in GL and GS hens was similar on hen housed and hen day basis in spite of higher
mortality in GL group. However, the egg weight was significantly higher in GL
group and the body weight was significantly higher in GS group. Both GL and GS
eggs fetched higher price in the market. Based on the above findings, it can be
concluded that the performance of Gramalakshmi and Gramasree hens under back

yard system of rearing is almost in the same manner.
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ABSTRACT

The present study was conducted to assess the production performance of
Gramalakshmi (GL) and Gramasree (GS) hens under backyard system of rearing.
The period of study was from 20 to 40 weeks of age in 226 GL and 233 GS hens
which were reared in 30 households each. The study area was in Vattamkulam

Panchayath of Malappuram District in Kerala.

Most of the farmers were agricultural workers and the women in the
households managed the chicken flock under backyard system. Farmers used
wooden coops, mainly with tiled roof placed either adjacent or far away from the
house for providing night shelter to the birds. Apart from scavenging, hand
feeding was practiced in all households with a variety of feed items with varying
quantity. The average quantity of feed items ranged from 15.8 to 36.4 g/bird/day.
Out of the 60 households, the source of drinking water in 46 households was from
wells. The farmers availed veterinary services from government agencies and also
depended on indigenous herbal medications. Biosecurity measures were also
adopted. Aggressiveness, foraging and flight behavior was evident in GL hené
while scratching ability was exhibited more in GS hens and both flocks showed

broody appearance of short duration occasionally.

The results obtained in the present study indicated that the overall mean
Body weight at 20 and 40 weeks of age was significantly higher in GS group than
that of GL group (P<0.05). The age at first egg varied widely among households
(159 to 209 days). Both flocks attained peak production at 34 weeks of age with
significantly higher egg production of 67.01 per cent in GL group in comparison
with 58.28 per cent in GS group, on HD basis (P<0.05). The cumulative mean egg
production from 24 to 40 weeks of age was comparable between GL and GS
flocks on HH basis (32.46 and 32.44 per cent) and HD basis (35.53 and 34.30 per
cent). The overall egg production showed narrow variation between GL and GS
flocks (42.28 and 40.82 eggs/hen) but with wide variation among households,
ranging from 31.64 to 52.57 eggs/hen. The egg weight of pullets and the mean



EW at 30 and 40 weeks of age was significantly higher in GL group (34.0, 47.2
and 54.3 g) in comparison with those of GS group (33.1, 45.8 and 51.4 g)
(P<0.05).

The overall mortality in GL units (16.37 per cent) was significantly higher
than that of GS units (12.45 per cent) and death due to predators was high in both
flocks. In the present study, in GL group, the mean Hemoglobin value at 40 weeks
of age showed significant reduction. Serum biochemical parameters, Alkaline
Phosphatase, Alanine Amino Transferase , blood Calcium and blood Phosphorous
values were reduced significantly at 40 weeks of age both in GL and GS hens-in

comparison with the mean values recorded at 30 weeks of age.

From the above observations it can be concluded that the performance of
Gramalakshmi and Gramasree hens under back yard system of rearing is almost in
the same manner and both these hens are having positive attributes in tapping the

natural resources in the rural back yards of Kerala.



