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—  INTRODUCTION

Poultry accounts for more than 30 % of all the
animal protein consumption worldwide (Permin ef
al., 2000). It is estimated that by the year 2015,
poultry will account for 40 % of all animal protein
consumed by people (Permin et al, 2000). This
figure is expected to be higher in rural arcas where
indigenous chickens account for more than 80 % of
poultry  production (Guéye, 2003). However,
indigenous chickens have low growth rates and high
mortality rates (King’ori et al., 2003). Causes of low
growth rates and high mortality rates include poor
nutrition, poor genetic potential, problem of diseases
and poor management skills (King’ori et al., 2010j.
There is evidence that dietary lysine and energy
levels are important in poultry production and health
(Chen et al., 2003; Priyankarage ef al., 2008). Some
research studies have already been done at the
University of Limpopo on optimal nutrient
requirements for indigenous chickens (Mbajiorgu
2010; Mbajiorgu et al., 2011). However, the effects
of the relationship between dietary lysine and energy

~ levels on productivity of indigenous chickens have
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not been extensively explored and results are not
conclusive. This is particularly true with indigenous
Venda chickens found in South Africa. Thus, this
work was conducted to determine the effect of
dietary lysine to energy ratio on productivity,
carcass characteristics and sensory atributes of
indigenous female Venda chickens aged 8 to 13

weeks.

MATERIALS AND METHODS

This study was conducted at the Animal Unit of the
University of Limpopo, South Africa. The ambient
temperatures around the study area ranged between
20 and 36 °C during summer and between 10 and 25
°C in winter. University of Limpopo lies at latitude
27.55 S and longitude 24.77 E.- It receives a mean
annual rainfall of less than 400 mm (Kutu and
Asiwe, 2010).

This experiment was done to determine the effect of
dictary lysine to cnergy ratio on productivity,

carcass characteristics and sensory atiributes of

indigenous female Venda chickens aged 8 to 13
weeks. A total of 200 eight-wecks old female Venda
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chickens were fed isonitrogencus diets but with
different lysine to energy ratios to form four dietary
lysine to energy ratio treatments of 0.57,0.62, 0.67
and 0.73 g/MJ ME (Table 1). Each ireatment was
replicated five times in a completely randomized
design. Each replicate had ten chicks, thus, 20 floor
pens measuring 2.5 m’ in area were used. The birds
were offered feed and fresh water ad [libitum.
Twenty three hours of light were available per day.
The experiment was terminated when the birds were
91 days old. Prior to this experiment, the chickens
were fed a 180 g CP/kg DM and 12.14 MJ ME/kg
DM diet to meet their nutritional requircments
according to NRC (1994). The initial live weights of
“the birds were taken at the beginning of experiment
and at weekly intervals thereafier. Feed intake,
growth rate, feed conversion ratio and digestibility
were determined according to the procedures of
McDonald et al. (2011).At 91 days of age, all
remaining birds in each pen were slaughtered by
cervical dislocation as recommended by the

University of Limpopo Committee on Animal

Ethics. Carcass weight, breast meat, drumstick, thigh
and wing weights were determined. Meat samples
from each breast part of the slaughtered bird were
taken and stored in the refrigerator for sensory
evaluation. )

Meat samples which had been frozen at -20 C were
thawed for 24 hours at room temperature for sensory
evaluation. The samples were broiled (grilled) on the
oven rack set at 160 'C. The oven was allowed to
preheat for 20 minutes. The meat samples were
grilled for approximatcly 50 minutes and turned
every 25 minutes. Tongs were used for turning to
avoid piercing which could let the moisture to
escape. The samples were cut into smaller pieces of
1.5 cm thick according to their treatments and
replicates. A taste panel of assessors evaluated the
meat for tendemess, juiciness and flavour (American
Meat Science Association, 1995). The sensory
evaluation panel consisted of members of staff and
- students of the University of Limpopo (Turfloop

Campus). Panellists rated the samples on a point
hedonic scale ranging from 1 = dislike it very much

to S = like it very much Dry matter contents of the

diets, refusals and faccal samples were determined -

as described by AOAC (2008). The gross energy of
the diets and faccal samples were determined
“(AOAC, 2008) using a bomb calorimeter. The
apparent metabolizable energy contents of the diets
were determined according to AOAC (2008) official

methods. Data on feed intake, growth rate, FCR, live
weight, ME, nitrogen carcass
characteristics and sensory attributes were analysed
by one-wgy analysis of variance (SAS, 2010).

retention,

Treatment means were separated using the least
significant difference (95 % confidence level). The
responses in feed niake, growth rate, FCR, live
weight, ME, carcass, breast meat yield, drumstick,
wing weights, drip loss, breast meat juiciness and
flavour to energy ievels were modelled using the
following quadratic cquation (SAS, 2010):
Y=a+ b;X a8 bzxz

Where Y is optimai feed intake, growth rate, FCR,
live weight, ME, carcass, breast meat yield,
drumstick, wing weights drip loss, breast meat
juiciness and flavour; a = intercept; b = coefficients
of quadratic equation; x = dietary energy level and
-b/2b; x value for optimum response. The
quadratic model was fitted to the experimental data
by means of the NLIN procedure of SAS (SAS,
2010). The quadratic model was used because it
gave the best fit. ’

RESULTS

The effects of dictary lysine to energy ratio on feed
intake, growth rate, feed conversion ratio (FCR),
live weight, apparent metabolizable energy, nitrogen
(N) retention and mortality of female Venda
chickens aged eight to thirteen weeks are presented
in Table 2. Dietary lysine to energy ratio had effect
(P<0.05) on feed intake, apparent metabolizable
energy, growth rate, FCR and live weights of the
chickens. Indigenous female Venda chickens offered
a diet having a lysine to energy ratio of 0.67 had a
higher (P<0.05) feed intake than those on diets
having lysine to energy ratios of 0.73, 0.62 or 0.57
which had similar (P>0.05) feed intakes. Chickens
on diets having lysine to energy ratios’of 0.62 or
0.67 had similar (P>0.05) growth rates. Similarly,
chickens offered diets having lysine to energy ratios
of 0.73 or 0.57 had the same (P>0.05) growth rates.
However, chickens on diets having lysine to energy
ratios of 0.62 or 0.67 had higher (P<0.05) growth
rates than those offered diets having lysine to energy
ratios of 0.57 or 0.73. Female Venda chickens
offered a diet having a lysine to energy ratio of 0.62
had better (P<0.05) FCR values than birds on diets
having lysine to energy ratios of 0.67, 0.57or 0.73.
Similarly, chickens offered a diet having a lysine to

energy ratio of 0.67 had a better (P<0.05) FCR than -

those on a diet having a lysine to energy ratio of

-

22

0.73. However, chickens on diets having lysine to -

energy ratios of 0.73 or 0.57 had similar- (P>0.05)
FCR values. Chickens on a diet having a lysmne to
energy ratio of 0.62 had higher (P<0.05) ME intakes
than those on diets having lysine to energy ratios of

0.67, 0.73 or 0.57. Chickens on a diet having a

_lysine to energy ratio of 0.67 had higher (P<0.05)
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ME intakes than those offered diets having lysine to

energy ratios of 0.73 or 0.57. However, chickc’ns»oh



diets having lysine 35
had similar (P>0.03) ME Ces.
and mortality of the chickens were
{P>0.05) by the dietary ireatmenis.

Results of the effect of lysine to energy ratio on
carcass characieristics of female indigenous Venda
chickens aged 91 days are presented in Table 3.
Dietary lysine to energy ratic did not have effect
(P>0.05) on thigh, fat pad, gizzard, liver and heart
weights, . However, carcass weight, dressing
Lok : . i .
percentage, breast meat, drumstick and wing weights
were influenced (P<0.05) by dietary lysine to encrgy
ratio. Carcass weight and dressing percentage values
of chickens offered diets having lysine to encrgy
ratios of 0.62 or 0.67 were higher (P<0.05) than
those of birds on diets having lysine to energy ratios
of 0.57 or 0.73. Similarly, chickens on a diet having
a lysine to energy ratio of 0.73 had higher (P<0.05)

carcass weight and dressing percentage values than

those on a diet having a lysine to energy ratio of
0.57. Female chickens offered diets having lysine to
energy ratios of 0.62 or 0.67 had similar (P=0.05)
carcass weights and dressing percentages. Female
Venda chickens offered diets having lysine to energy
ratios of 0.62, 0.67 and 0.73 had similar ($>0.03)
breast meat weights; their weights were, however,
higher (P<0.65) than those of birds on a diet having
a lysine to energy ratio of {137, Chickens offered
diets having 1 T bl
nad similar (P> weights,
Similarly, chickens offered dicts having lysine to
energy ratios of 0.62 or 0.73 had the same (P>0.05)
drumstick and wing weights. However, chickens
offered a diet having a lysine to energy ratio of 0.67
had higher (P<0.05) drumstick and wing weights
than those on diets having 0.57 and 0.73 lysine to
energy ratios. Similarly, chickens on a diet having a
lysine to energy ratio of 0.73 had higher (0<0.05)
drumstick and wing weights than those on a diet
having a lysine to energy ratio of 0.57. Venda
chicken breast meat was not affected (P>0.05) by
dietary treatments. Feed intake, growth rate, FCR,
live weight and apparent -metabolizable energy of
female Venda chickens were optimized at dietary
lysine to energy ratios of 0.67 (" = 0.58), 0.65 (=
0.97), 0.64 (2 = 0.88), 0.65 (* = 0.91) and 0.65 ("=

0.76) (Table 4). Also, presented in Table 4 are the

optimal response ratios for carcass weight, dressing
percéntage, breast meat, drumstick weight and wing
weight. These parameters were optimized at dietary
lysine to energy ratios of 0.66 ( = 0.99), 0.66 (* =
0.99), 0.67 (i’ = 0.99), 0.67 (r* = 0.99) and 0.60 (" =
0.99), respectively. :

8o

Results of the effect of lysine to energy ratio on drip
loss, tenderness, juiciness and flavour of meat of
indigenous female Venda chickens aged 91 days are
presented in Table 3. Dietary lysine to energy ratio .
affected - (P<0.05) meat drip loss, juiciness and
flavour. Chickens offered a diet having a lysine to
energy ratio of 0.67 produced meat with a higher
{P<0.05) drip loss than those of meat from chickens
on diets having lysine to energy ratios of 0.57 and
0.73. However, female Venda chickens offered diets
having lysine to energy ratios of 0.62 or 0.67
produced meat with similar (P>0.05) drip losses,
Similarly, chickens offered diets having 0.57, 0.62
or 0.73 lysine to energy ratios produced meat with
the same (P>0.05) drip losses. Chickens offered a
diet having a lysine to energy ratio of 0.67 produced
breast meat with higher (P<0.05) juiciness scores
than those of meat from chickens offered a diet
having a lysine to energy ratio of 0.62. However,
female Venda chickens offered diets having lysine to
energy ratios of 0.57, 0.67 or 0.73 produced breast
meat with similar (P>0.05) juiciness scores,
Similarly, chickens offered diets having lysine to
energy ratios of 0.57, 0.62 or 0.73 produced breast
meat having the same (P>0.05) juiciness scores.
Chickens offered diets containing lysine to energy
ratios of 0.57, 0.62 or 0:67 produced breast meat
with better (P<0.03) flavour scores than those
sifered 1 havi ine 1o energy ratio of 0.73.

lysine {o energy ratios of 0.57, 0.62 or §.67 produced
breast meat with similar (P>0.05) flavour. Drip loss
at slaughtering, breast meat juiciness and flavour
were optimized at dietary lysine to energy ratios of
0.63 (* = 0.67), 0.71 (" = 0.604) and 0.62 =
1.00), respectively (Table 4).

DISCUSSION

The results show that feed intake, growth rate, feed
conversion ratio, live weight and ME intake were
influenced by dietary lysine to energy ratio.
Mbajiorgu ef al. (2011), also, reported that dietary
lysine to energy ratio had effect on growth rate and
FCR of male indigenous Venda chickens aged seven
to thirteen weecks. Similarly, Hind et al. (2012)
observed that feeding different lysine and energy
diets to broiler chickens influenced their feed intake
and FCR. As the dietary lysine to energy ratio
increased, feed intake, growth rate, live weight, ME
intake and nitrogen retention of female Venda
chickens aged eight to 13 weeks also increased until
they were optimized at different dietary lysine to
energy ratios. Feed intake was optimized at 2
dietary lysine to energy ratio of 0.672. This ratio is
lower than dietary lysine to energy ratios of 1.09 and
0.74 reported by Hind ef al. (2012) and Araujo &/ al.
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(20035), respectively, for broiler chuckens
to six weeks. The difference might be
different breeds used. Broiler
higher lysine levels as they are bred for fa
(Nasr and Kheiri, 2012), thus, requirmg
lysine to energy ratio in their diets. In the present
study, dietary lysine to energy ratios of 0,646 and
0.649 optimized growih rate and live weigiit of the
chickens, respectively. The of 0.646 for
optimal growth rate in the present study is lower
than the ratios of 1.05 (Hind ez al, 2012}, 0.75
(NRC, 1994) and 0.74 (Labadan ei al., 2001) for
broiler chickens aged three to six weeks. Similarly,
the ratio of 0.65 for optimal live weight in the
present study is lower than a dietary lysine to energy
‘ratio of 0.85 reported by Mbajiorgu er @/. (2011) for
male Venda chickens. It is possible that the
difference between the two experiments in dictary
lysme to energy ratios for optimal growth rates of
Venda chickens may be due to differences in: lysine
requirements for male and female chicke:s. Male
chickens are heavier and hence require higher iysine
for their growth (NRC, 1994).

chi

«—‘.h'{-

auc

Results of the present study indicate that 2 digtary
lysine to energy ratio of 0.64 optimized FCR. This
ratio is lower than the ratio of 0.89 and 1.84 reported
by Sinurat and Balnave (1985) and Araujo e af.
(2005), respectively, for broiler chickens. Apparent
metabolisable energy intake was optimized @i <
dietary lysine to energy ratio of 0.66. Thereaficr. aii
increase in the dietary lysine to energy ratio resulied
in a decrease in ME intake. It can, thus, be noted that
in a diet containing 8 g of lysine per kg DM, 12.31
MIJ of ME/kg DM and 150 g of CP/kg DM, ME
‘intake of female indigenous Venda chickens aged
eight to thirteen weeks was optimized at a dietary
~lysine to energy ratio of 0.66. This ratio is lower
than the lysine to energy ratio of 0.71 observed by
Araujo et al. (2005) for broiler chickens aged three
to six weeks. Thus, broiler chickens seem to require
higher lysine to energy ratio in their diets for optimal
ME intake than indigenous female Venda chickens.
Results of the effect of dietary lysine to energy ratio
- on carcass characteristics of female Venda chickens
. aged 91 days indicated that dietary treatment had
effect on carcass weight, dressing percentage, breast
‘meat, and drumstick and wing weights. Ajaujo ez al.
(2005) reported that dietary energy and lysine levels
influenced slaughter, carcass, breast meat and leg
meat weights, and abdominal fat percentages of
broiler chickens aged 44 to 55 days. Tang et al.
(2007) found that dietary lysine and energy levels
influenced live weight, dressing percentage - and
breast meat, however, the authors reported that

breast meat was not influenced by dietary lysine and -

energy levels. Quadratic analysis of ‘the present
results indicated that carcass, dressing percentage,
thigh and wing weights were optimized at an
approximately dietary lysine to energy ratio of 0.66.
The ratio observed in the present study is lower than
ratios of 0.84 for carcass weight, 1.11 for dressing
percentage, 0.57 for breast meat weight and 0.80 for
leg meat weight reported by Araujo ez al. (2005) in
broiler chickens aged 55 days. A dietary lysine to
energy ratio of approximately 0.67 optimized breast
meat, drumstick, gizzard and liver weights. Tang et
al. (2007) reported a lower dietary lysine to energy
ratio of 0.56 for optimal breast meat yield in broiler
chickens. However, NRC (1994) reported a higher
lysine to energy ratio of 0.74 for optimal breast meat
yield in broiler chickens. Araujo er al. (2005)
observed that leg weight of broiler chickens was
optimized at a dietary lysine to energy ratio of 0.80.
The differences observed could be attributed to
differences in the breeds used. Broiler chickens
require higher dietary lysine for breast meat
production than do indigenous chickens (Kerr ef al.,
1999). Dietary lysine to energy ratio affected breast
meat drip loss, juiciness and flavour. Breast meat
drip loss increased until it was optimized at a dietary
lysine to energy ratio of 0.631. This is similar to the
results obtained by Tang er al (2007) in broiler
chickens. However, the authors did not determine
the level for optimal drip loss. Drip loss affects the
meat juiciness and flavour. Similar resulis were
reported by Tang (2007) in broiler chickens.

CONCLUSION

It is concluded that a’single dietary lysine to energy
ratio of 0.65 optimized growth rate, live weight and
ME of Venda chickens. Similarly, a single dietary
lysine to energy ratio of 0.66 optimized carcass
weight and dressing percentage, while a ratio of
0.67 optimized feed intake, breast meat and
drumstick weights. The feed conversion ratio, wing
weight, meat drip loss, juiciness and flavour of
Venda chickens were optimized at different ratios of
0.64, 0.60, 0.63, 0.71 and 0.62, respectively. These

“results have implications on ration formulation for

81

indigenous Venda chickens. Thus, the lysine to
energy ratio for optimal productivity will depend on
the production parameter in question.
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Table 4: Dictary lysine to energy ratios for optimal carcass characteristics (g) and sensory attributes of

female Venda chickens aged 91 days

Variable Formula v .LE Optinial Y-
__ ratio level

Carcass wt

Dressing %
Breast meat
Drumstick
Wing

Drip loss
Juiciness
Flavour

i ) e

Ve 402856+ 1526 121% - 118

-10349.76 + 36268.02% {3,36%°
- 85.2968 + 295.263x - 225. ‘1‘563\

- 16826 .60 + 55024.08x - 4i9i=ﬁ 59‘{
Y =. 819.33 + 2742.36 - 2065, 58%°

Y o= .1055.15 + 3784.23x - 2829, G«"&x

= .826.36 + 2877.80x - 2164. 45x°

Y =-1016.98 + 3431.45x + 2588 97x’

Y =-2.139 4+ 17.899x - 14.193%%

Y = .(.956 + 12.660x - 8.943x*

Y = -8.720 + 41.373x - 33.184x’

6.76
0.99

0.99

0.99
0.99
0.99
0.67
0.60
1.00

0.67

169.90

1421.80
11.33
1231.03
90.89
21033
130.21
120.04

- 3.50

3.52
4.18

L:E ratio: Lysine to energy ratio for optimal variable

wt ; Weight



