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Abstract

Four Venda indigenous scavenging (V1S) chickens (one young male and one young female of 10-16 weeks of age,
a mature cockerel and a mature hen) were randomly purchased from each of six adjacent rural villages during three
different seasons (autumn, winter and spring) to determine the meat yield and carcass chemical composition. A total
of 72 chickens were slaughtered and feathers, head, neck, viscera, feet and lungswere removed. Thelive body weight,
dressed carcass weight and al so the mass of the breast without wings, thighs and drumsticks were recorded with bones
and skin. The muscle tissues of the breast and both legs without tendons and fat were sampled for chemical analysis
and were analysed for dry matter, ether extract, crude protein and ash. The carcass weight, dressing %, mass of the
breast, mass of the thighs, mass of the drumsticks, breast yield, thighs yield and drumsticks yield of both grower
and adult VIS chickens were not influenced by season. The crude protein of the grower chickens breast muscles and
fat content of the adult chicken leg muscles differed with season. The meat from VIS chickens provided a constant
nutrient (crude protein) supply throughout the year to the rural communities.
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1 Introduction source of high quality food protein for rural communi-
ties (Qureshi, 1990; Wattanachant et al., 2004), indige-
nous chickens are also kept for religious and cultural
purposes (Swatson et al., 2001). It is known that human
dietsin the rural communities are often deficient in pro-
tein, both qualitatively and quantitatively (FAO, 1997).
Rural communities keeping scavenging chickens have
more access to good quality protein through consump-
tion of meat and eggs from their chickens which may
improve their health status, aleviate malnutrition and
also improve food security. Smith (1982) reported that
poultry meat is low in fat and cholesterol which makes
* Corresponding author it a healthy food for children and aged adults. However,

Email: thomas.raphulu@gmail.com the meat yield and meat quality of indigenous chickens

Most poultry in Africais kept under traditional pro-
duction systems (Branckaert et al., 2000) where chick-
ens are alowed to roam free and scavenge for food
around the household. Scavenging chickens are an
efficient waste disposal system converting insects and
leftover grains and human foods into valuable protein
foods, such as eggs and meat (Minh, 2005). Produc-
tion costs are generally low as no supplementary feeds
and medication are used and the chickens are geneti-
cally adapted to harsh environments. Besides being a
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in South Africais not yet fully explored. Van Marle-
Koster & Webb (2000) reported 49.6% crude protein
and 28.8% crude fat in the meat of Lebowa-Venda
chickensreared intensively and concluded that carcasses
of native chickens had higher crude protein and lower
crude fat than broilers. The nutritional status of scav-
enging chickens under village management varies with
season, climatic conditions and locality (Rashid et al.,
2004; Goromela et al., 2008; Mekonnen et al., 2010).
Diet is one of the factors that determine the chemical
composition of poultry meat, particularly fat. There are
no reports available on the influence of season on the
meat quality of the indigenous scavenging chicken in
the Vendaarea (Limpopo province, South Africa). If the
nutritional status of scavenging chickens varies between
seasons, the meat quality may also fluctuate throughout
the year. Knowledge on the meat quality of the Venda
indigenous scavenging (V1S) chickens will assist in de-
veloping human nutritional supplementary interventions
in the rural communities. The objectives of this study
were to determine the meat yield and carcass chemical
composition of the VIS chicken and also the influence
of season on the meat yield and carcass composition.

2 Materialsand methods

The research was approved by the Anima Use and
Care Committee of the University of Pretoria (EC008-
08). Theloca traditional leaders granted permission to
conduct a study in the communities. The study was con-
ducted at six adjacent rural villages, Tshifudi, Tshidzini,
Tshamutshedzi, Tshivhilwi, Tshitereke and Makhuvha
All villages are situated between latitude S22°48' to
S22°53" and longitude E30°28' to E30°42’ in the Thu-
lamela Municipality, Vhembe District in the Limpopo
province of South Africa. Vhembe District is the most
northern district of the Limpopo Province and it shares
borders with Botswana, Zimbabwe and Mozambique.
Thevillagesarein asummer rainfall area, with the high-
est rainfall and temperatures normally recorded between
October and March. The mean maximum temperatures
during summer range from 26 to 29 °C, while the mini-
mum temperaturesrange from 12 to 14 °C between May
and August. Winter is usually cold but rarely reaches
freezing point. Main crops cultivated in the area are
maize, groundnuts and vegetabl es.

A total of four VIS chickens were randomly pur-
chased from each of the six rural villagesincludedinthe
study during three different seasons, i.e. autumn (April),
winter (July) and spring (October). The four chickens

comprised of ayoung male and ayoung female (10-16
weeks old), and a mature cock and a mature hen. Each
village was regarded as a replicate and thus the study
included six replicates for each age class (young and
mature), gender (male and female) and season (autumn,
winter, spring).

The chickenswerekilled, weighed and scalded in hot
water for 2—-3 minutes to facilitate easy plucking. The
feathers, head, neck, viscera, feet and lungs were re-
moved. The dressed carcass, breast, thighs and drum-
sticks were weighed with bones and skin. The wings
were removed by a cut through the shoulder joint at
the proximal end of humerus. The breast portion was
obtained as described by Hudspeth et al. (1973). The
thigh and drumstick portions were obtained by cutting
through the joint between the femur and ilium bone of
the pelvic girdle. The drumstick was separated from the
thigh by a cut through the joint formed by the femur,
fibulaand tibia. The dressing percentage was cal cul ated
as weight of the carcass (without neck, head, feathers,
feet and visceral organs) divided by live bodyweight
multiplied by 100, while carcass traits were expressed
as absolute mass (in grams) and as the percentages of
the carcass weight.

The muscles of the breast and leg (drumsticks and
thighs) were removed, freeze dried and grounded us-
ing a coffee blender. The muscle tissues of the breast
and both legs without tendons and fat were sampled for
chemical analysis. Dry matter, ether extract, crude pro-
tein and ash in muscles were measured according to the
methods described by the AOAC (2000). Moisture con-
tent was determined by drying at least 2g of meat to
a constant weight at 105°C overnight. Ash was deter-
mined at 600°C. The data collected were statistically
analysed using the GLM of SAS 9.2 (2010). The fol-
lowing model: Yiji = p+Si+Aj+ Xic+ (SA)ij + (SX)ik+
(AX)jk + Eiju, was employed where Yiji is an observa-
tion for agiven variable; u is the general mean common
to al observations; S; is the effect due to i season; A,
is the effect due to the j! age class of chicken; Xy is
the effect due to the k™ effect of the gender of chickens;
(SA)ij is the interaction effects between the it season
and j age; (SX)ik is the effects between the ™ age and
kth gender class; (AX)jx is the effects between the j
age and k" gender group and Eiju is the random error.
A 5% significant level was used.
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3 Results

The slaughter weight, dressed carcass weight, dress-
ing %, mass and yield of breast, thighs and drumsticks
for grower and adult chickens were not influenced by
season (P > 0.05) (Table 1). The slaughter weight
of grower chickens showed a decreasing tendency with
season with the highest obtained in autumn, while adult
chickens showed increasing tendency with season, but
it was insignificant (P > 0.05). The slaughter and car-
cass weight, dressing %, mass of breast, mass of thighs,
mass of drumsticks, breast yield and thighs yield of the
VIS chickens differed between age groups (P < 0.05).
Differences exhibited in terms of the gender on carcass
weight, mass of the breast and thigh and breast yield
were statistically highly significant (P < 0.05).

Carcass chemical composition of the VIS chickens
during different seasons (LS Means) is presented in Ta-
ble 2. The dry matter and moisture content of both
breast and leg muscle of both grower and adult, ash con-

tent of the grower breast muscle and leg muscle of the
adult, crude protein content of the grower breast mus-
cle and fat content of the adult muscle differed between
seasons (P < 0.05), crude protein content of adult chick-
ens for both breast and leg muscle were not influenced
by season (P > 0.05), only fat content of the leg mus-
cle differed with season (P < 0.05). The crude protein
content of breast muscle of the grower chickens differed
with season (P < 0.05).

The influence of age and gender on carcass yield
and chemical composition of the VIS chickens is sum-
marised in Table 3. Age had a significant effect on
slaughter weight, carcass weight, dressing %, mass of
the breast, thighs, drumsticks, drumstick yield, ash, fat
and crude protein content of the leg muscle (P < 0.05).
The leg muscle of the adult chickens had higher levels
of fat and crude protein than in grower chickens. In the
breast muscle no differences were observed in protein
and fat content due to age effect (P > 0.05).

Table 1. Meat yield of the Venda indigenous scavenging chickens during dijfferent seasons (LS Means)

Seaso
Parameters Age " Mean SEM
Autumn Winter Soring
. Grower 582.5812 4395014 419.751a 480.61 47.03
Slaughter weight (g)
Adult 1530.92%°  1549.75%  1567.92'° 154952  47.03
. Grower 336.0612 264.17%2 2428312 281.02 40.02
Carcass weight (g)
Adult 1001.11% 918.43%  1019.53% 979.69 40.02
. Grower 56.4612 59.451 57.2612 57.73 1.36
Dressing %
Adult 64.84% 59.9912 64.41% 63.08 1.36
Grower 68.931a 52.921a 47.991a 56.61 9.41
Mass of breast (g)
Adult 224,781 206.35%° 231.67% 220.94 941
. Grower 57.291a 44,5512 42.321a 48.05 6.82
Mass of thighs (g)
Adult 168.81% 181.16% 187.24%  179.07 6.82
. Grower 48,9712 51701 34.4312 45.03 6.98
Mass of drumsticks (g)
Adult 143,58 158.02° 152.38%° 151.33 6.98
G 20.701a 19.8012 19.70%2 20.07 0.42
Breast yield (%) rower
Adult 22.361a 22,65 23.07% 22..69 0.42
. . Grower 16.6712 16.6212 17.4512 16.91 3.38
Thighsyield (%)
Adult 16.77° 31701 18.171a 2221 3.38
. Grower 14.16% 19.77% 14.20% 16.04 3.23
Drumsticks (%)
Adult 14.12% 27.6012 14,521 18.75 3.23

1.2 Means sharing different superscripts within arow and afactor differ significantly (p < 0.05).
ab Means sharing different superscripts within a column and a factor differ significantly (p < 0.05).
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Table2: Carcasschemical composition of the Vienda indigenous scavenging chickens during different seasons

(LSMeans)
Season
Parameters Age Mean SEM
Autumn Winter Soring
Breast muscle

Dry matter (DM) (gkg) Grower  326.18%® 2629122  237.13% 27541 6.48

y g Adult 306.95® 273202  289.97®  290.04 6.48
Moisture (gkg) Grower  673.821  737.09%2  762.87% 72459 6.48
Adult 693.05'  726.80%2  710.86'°  709.96 6.48

Ash (g/kg DM) Grower 38.03% 39.0112 42.20% 39.75 0.30
Adult 40.21% 40.81% 40,67 4057 0.27

Fat (g/kg DM) Grower 29.63% 31.221 26.7812 29.21 221
Adult 33.16% 23.951a 23.4712 26.86 2.03

Crude protein (g’kg DM) Grower 8819512  72465%  878.13'@ 82824  24.37
Adult 892.93'a 89455  889.82'a 89243  24.37

Leg muscle

Dry matter (DM) (g/kg) Grower  288.17%%  26595%  262.65%  270.12 3.06

y g Adult 279.77%*  263.38%2  267.20%2  272.26 3.06
Moisture (gkg) Grower  711.83%%  73405%  737.35%2 72774 3.06
Adult 720232 736.62'@  732.80%  729.88 3.06

Ash (gkg DM) Grower 37.991a 39.7912 38.941a 38.91 0.70
Adult 39.85% 44.63% 39.991a 41.49 0.65

Fat (g/kg DM) Grower ~ 153.81% 16541  154.80%® 15801  7.49
Adult 147.7112 106.31% 112.211 122.08 7.25

Crude protein (g’kg DM) Grower  754.95% 7455 788781  747.87 7.37
Adult 775.7112 797.581° 743.13% 787.36 7.37

1.23 \Means sharing different superscripts within arow and a factor differ significantly (p < 0.05).
ab Means sharing different superscripts within a column and a factor differ significantly (p < 0.05).

Male chickens weighed more than females
(P <0.05). Males showed higher yields of breast,
drumsticks and thighs, whereas females had larger
breast yield than males. The gender of the chickens did
not influence the chemical composition of the breast
and leg muscle (P > 0.05), but the fat and protein
content of the leg muscles differed due to gender.
Female chickens deposited more fat and less crude
protein than male chickens. The slaughter weight, mass
of the thighs, mass of the breast and drumstick yield
were significantly higher (P < 0.05) for male chickens
than female chickensin both the age groups.

4 Discussion

The obtained results do not show any significant
variation in the meat yield (slaughter weight, carcass
weight, dressing %, mass of breast, mass of thighs, mass
of drumsticks, breast yield, thighs yield and drumstick
yield) of the grower and adult VIS chickens between
seasons. The highest slaughter and carcass weight for
the grower and adult VIS were obtained in autumn and
spring respectively, but this difference was not statisti-
cally significant. The obtained results are inconsistence
with the findings by Goromela et al. (2007) who re-
ported differences in slaughter and carcass weight due
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Table 3: The influence of age and gender on the carcass yield and carcass chemical composition of the Venda

indigenous scavenging chickens

Parameters Age Gender M
Grower Adult P value Female Male P value

Slaughter weight (g) 480.612 1549.53° 0.0001 888.232 1141.90° 0.0003 47.02
Carcass weight (g) 281.022  979.69> 0.0001 550.692  710.02° 0.0006 40.03
Dressing % 57.732 63.09°> 0.0074 60.472 60.342 09476 1.36
Mass of the breast (g) 56.622  220.94° 0.0001 129.422  148.13* 0.1652 6.98
Mass of the thighs (g) 48.052  179.07° 0.0001 93212  133.90° 0.0001 6.82
Mass of thedrumsticks (g)  45.032  151.32° 0.0001 79.16%  117.21° 0.0003 9.41
Breast yield (%) 20.062 22.69° 0.0001 22412 20.34> 0.0008 041
Drumsticks yield (%) 16.052 18.74% 0.5577 15.622 19.172 05577 3.38
Thighsyield (%) 16.912 22222 0.2713 16.742 22.40* 02713 337

Chemical composition

Breast muscles
Dry matter (DM) (g/kg) 275.41%  290.04% 0.1156 281.07%  284.37% 0.7202 6.48
Moisture (g/kg) 72459%  709.96% 0.1156 718.922  715.632 0.7202 6.48
Ash (g/kg DM) 39.752 40.56°  0.0500 40.442 39.872 0.1650 0.28
Fat (g/kg DM) 29.212 26.862 0.4379 27.872 28.208 09144 213
Crude protein (kg DM)  828.242  892.432 0.0674 859.282  861.39% 0.9513 24.36

Leg muscles
Dry matter (DM) (g/kg) 272.26% 270.1* 0.6233 27419  268.18° 0.1709 3.39
Moisture (g/kg) 727.75%  729.88% 0.6233 725.81% 731.812 0.1709 3.06
Ash (g/kg DM) 38.92 41.49° 0.0076 39.532 40.87% 0.1817 0.68
Fat (g/kg DM) 122,08  158.01° 0.0001 154.94%  12515° 0.0059 7.37
Crude protein (g/kg DM)  747.872  787.36° 0.0004 754.06  781.17° 0.0188 12.78

ab Means with different superscripts within arow and a factor differ significantly (P < 0.05)

to season, with higher weights recorded during the dry
season than the rainy season. The authors of this study
attributed these differences to higher intakes of cereals
and their by-products spilled on the ground during har-
vesting, threshing and winnowing activities in the dry
season. It could be suggested that differences in nu-
tritional status of the scavenging chickens with seasons
as reported by Mekonnen et al. (2010); Goromelaet al.
(2008), and Rashid et al. (2004) did not influence meat
yield of the VIS chickensin the present studly.

The mean slaughter weight of 15499 reported in the
present study was higher than the 1238 and 11219 re-
ported by Goromela et al. (2008) and Tadelle (1996),
respectively, for adult village chickens during the dry
season. Goromela et al. (2007) attributed differences
in slaughter weight to changes in seasonal condi-
tions, farming activities, land size available for scav-

enging and village flock size. The overal mean of
the carcass weight, dressing %, mass of the breast,
mass of the thighs and mass of the drumsticks ob-
tained for growers and adult V1S chickens were 281.02
0, 57.73%, 56.61g, 48.05g, 45.03g and 979.69¢,
63.08% 220.949, 179.07g, 151.33 g, respectively. The
mean dressing percentage of 63.08% of adult VIS re-
ported in this study was in conformity with the reports
by Goromela et al. (2008) (63—64 %), but higher than
Pousgaet al. (2005) reports (60.6 %) for scavenging pul-
lets in Bukina-Faso and lower than reported by Tadelle
(1996) (65.6%) for scavenging chickens. Differences
in dressing % could be due to heavier weights of the
gastro intestinal tract (GIT) and its contents. Observed
dressing % in the present study and from previous stud-
ies on scavenging chickensis much lower than dressing
% reported for broilers. Poltowicz & Doktor (2011) re-
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ported an average dressing % of 68.47 and 69.04 for
indoor and free-range broilers, respectively. According
to Van Marle-K ster & Webb (2000) the lower dressing
% found in native chickens is due to slower growth of
the native chickens as compared to broilers.

The proportions of the major carcass portions (breast,
drumsticks and thighs) as well as the chemical com-
position of the muscular tissue are regarded as vi-
tal parameters determining broiler meat quality (Hol-
cman et al., 2003). The overall mean of the breast
yield, thighs yield and drumsticks yield of growers and
adult VIS chickenswere 20.07 %, 16.91%, 16.04% and
22.69%, 22.21% and 18.75%, respectively. Litera
ture on the major carcass portions of native chickens
in rural communitiesin different seasonsis very scarce.
Bogosavljevic-Boskovic et al. (2010a) reported 31.69,
13.40 and 16.11% of the breast, thigh and drumstick in
free range broilers, respectively. Nikolova & Pavlovski
(2009) observed 20.43, 9.73 and 10.63% of the breast,
thigh and drumstick portionsin Cobb 500 broilers. The
observed results of this study are in close agreement
with Nikolova& Pavlovski (2009) in terms of the breast
meat yield. However, the mean thigh and drumstick
yield obtained in this study are much higher than found
in previous studies (Van Marle-Késter & Webb, 2000;
Nikolova & Pavlovski, 2009; Bogosavljevic-Boskovic
et al., 2010a). Castellini et al. (2002) found that per-
centages of breast and thigh meat increased when birds
had outdoor access and kept at lower stocking density
in free-range production systems. It could be suggested
that the well-devel oped leg musclesin the VIS chickens
could be due to their scavenging mode as they have to
walk long distances to search for food.

The slaughter and carcass weight, dressing %, mass
of breast, mass of thighs, mass of drumsticks, breast
yield and thighs yield of the VIS chickens obtained in
this study showed significant differences between age
groups. Higher values were obtained in adult chickens
than grower chickens. Similar findings were observed
by Young et al. (2001).

Males showed higher carcass weight, mass of breast,
drumstick and thigh and less breast yield than femae
chickens, which agrees with the results of Santos et al.
(2004) and Rahayu et al. (2008). Shahin & Elazeem
(2005) did not establish any influence of gender and
genotype on the proportions of different carcass parts,
when expressed as a percentage of carcassweight. Simi-
lar results were obtained in this study with the exception
of breast yield. Female chickens showed larger breast
yield than male chickens. Thiswas confirmed by Young
et al. (2001) and Rondelli et al. (2003) who reported that

female carcass had significant bigger breasts and fillet
yield and less thighs and drumstick yield compared to
male carcass.

Nutritional status of scavenging chickens can vary
with season, climatic conditions and locality (Goromela
et al., 2007, 2008; Mekonnen et al., 2010). There are
reports that diet is one of the factors that determine the
chemical composition of poultry meat, particularly that
of thefat and protein content (Leenstra, 1986; Liu et al.,
2006). Protein and fat of muscle tissue are important
meat quality parameters and contribute substantialy to
the nutritional characteristics of meat. Rura commu-
nities consume meat from adult chickens; it can there-
fore be concluded that meat quality, particularly protein
content of the VIS chickensin the rural communitiesis
similar throughout the year and the differences in nutri-
tional status of scavenging chickens reported in previ-
ous studies (Rashid et al., 2004; Goromela et al., 2008;
Mekonnen et al., 2010) do not have any effect on the
meat quality of the VIS chickens. However nutritional
status differences reported showed seasonal effect onthe
fat content of the leg muscle. The highest fat content
of the leg muscle was obtained in autumn, which could
be attributed to abundance availability of cereals and by
products spilled during harvesting.

It was reported that raw chicken meat has a water
content of 60.4 to 75.4%, a protein content of 17.0 to
23.3%, afat content of 1.0to 17.4%, and an ash content
of 0.7 to 3.6% (Demby & Cunningham, 1980). Simi-
lar results were obtained in this study with the excep-
tion of protein content. Protein content observed in this
study was higher than reported by other authors (Per-
reault & Leeson, 1992; Zlender et al., 1995; Van Marle-
Koster & Webb, 2000). The higher crude protein val-
ues in VIS chickens than in broilers was supported by
Van Marle-Késter & Webb (2000); Wattanachant et al.
(2002), and Meluzzi et al. (2009) who reported that the
carcasses of indigenous chickens contain higher protein
and less fat than that of broilers, emphasising the dif-
ferences in chemical composition of poultry meat due
to genotype. It seems as if meat from VIS chickens
is superior to broiler meat as it contained high protein
levels. It is likely that the higher carcass protein in
the VIS chickens than in broilers and other intensively-
kept native chickens could be due to tougher muscles
as VIS were slaughtered at older age. Bogosavljevi ¢-
Boskovic et al. (2010b) observed protein content in-
crease of breast, thigh and drumstick with age. The
results indicate that the meat from the VIS chickensis
of economic value to the rural communities and has po-
tential of alleviating malnutrition, poverty and improved
food security and health in general.
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The leg muscle of the adult chickens had higher lev-
els of fat and crude protein than in grower chickens. In
the breast muscle no differences were observed in pro-
tein and fat content due to age effect (P > 0.05). The
results conforms with the findings by Wattanachant &
Waettanachant (2007) who reported that during growth
of the indigenous chickens, moisture content in muscles
decreased from 77.8 to 71%, whereas protein and fat
increased from 21.5 to 24% and 1.35 to 3.90%. There
were no significant differences between the genders on
the carcass chemical composition, except for the fat and
protein content of the leg muscles. Females deposited
more fatsthan males. The obtained resultsarein confor-
mity with the findings of Grey et al. (1983) who found
that gender effect at various ages was significant only
for the thigh muscles which had the highest lipid con-
centration. According to Timova & Teimouri (2010)
the differences could be attributed to metabolic differ-
ences, higher competitiveness among males, different
fat accumulation capacity, different nutritional require-
ments and different hormonal effectsin males. Fat plays
an important role in the reproduction process, when
birds mature the production of egg yolk is influenced
by lipid metabolism Rahayu et al. (2008). Carcasses of
male chickens had higher protein content than that of
females. Similar findings were reported by De Marchi
et al. (2005) and Bogosavljevi c-Boskovic et al. (2010b).

It is known that leg muscles have higher fat content
and lower protein content than breast muscles (Sime-
onovova, 1999). Similar observations were made in the
present study. According to Diaz et al. (2010) the dif-
ferencesin breast and leg muscles could be attributed to
the very structure of these organs, with breast muscles
being mostly composed of white fibres, as opposed to
drumsticks made up of muscles that contain red fibres
having different metabolic functions. The observed re-
sults suggest that the breast muscle is the leanest meat
in the chicken.

5 Conclusion

The slaughter weight, carcass weight, mass of the
thigh, mass of the drumstick, breast yield of both grower
and adult chickens were not influenced by season. Sea
son had effect on the protein content of the grower
chicken breast muscle and fat content of the adult
chicken leg muscle. Gender of the VIS chickens in-
fluenced slaughter weight, carcass weight, mass of the
thigh, mass of the drumstick, breast yield and carcass
composition (fat and protein content of the leg muscle).
The thigh and drumstick yield of VIS chickens were
higher than previously foundfor broilers, but the meat of

the VIS chickens contained less fat and more crude pro-
tein than the meat of broilers. The meat from VIS chick-
ens provided a constant nutrient supply throughout the
year to rural communities and suggests that the supple-
mentation of protein to human dietsin the rural commu-
nities might not be necessary if sufficient chicken meat
is consumed. Keeping VIS chickens has a potential to
solve the problem of malnutrition, improve food secu-
rity and overall health status of the Vendarural commu-
nities.
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