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Abstract

A 6- month feeding trial was condicted to determine the effect of dietary inclusion of heas- freated sheep manwre
(HSM) on the performance and egg quality parameters of Shika brown layers. The HSM was analysed and found
to contain 85.95% dry matter, 16.88% crude protein, 24 42% crude fibre, 2.95% ether extract, 26 31% Ash,
1.32% calcivm and 0.5% phosphorus. The mesabolisable energy (M.E) was bivlogically assayed and found to be
1088keal/kg. Five isonitrogenons diets were formulated to contain HSM a1 0.0. 2.5, 5.0, 7.5 and 10.0 percent.

Each af the dietary treatment was replicated three times with seven birds per replicare (making a total of 105 birds
for the experiment) in a completely randomised design. Diet 1, which had no sheap manre, served ax the controd,
White maize was used for the formulation of the diets. The birds were howsed singly in cages. The laying hens were
first maintained on the control diet which coniained very little or na yolk pigmenting factor for a depigmentation
period af twenty-one days. During this period, samples of eggs were broken owt and yolk colour scores were
determined using the Rocke Yoik Colour Fan (RYCF), By the twenty-first day, the (RYCF) scores had dropped to
the lowest valuwe of ane. The hers were then placed on the experimental diets for the study, which covered a period
of 6 months. Parameters measured for the exg quality included egg yolk colour, Haugh wunit value, yolk index and
shell thickness. For the performance characieristics, parameters measured included percent ken day and hen
housed egg production, percent peak egg peoduction, feed intake, feed comversion efficiency (kg feed'l 2 eggs) and
feed cost per 12 egys produced Reswlts obtained indicare that the higher the dictary level of HSM. the lower the
fied intake, efficiency of feed utilization, percent hen day and henhowsed egg production and final body weight

However the Roche Yolk Colowr Fan scores (RYCF) increased with increase in dietary levels of HSM. This
indicates that HSM can be fed in laying hens diet up to 536 inclusion level to obtained good performance and an

acceprable RYCF score of 4 in egg yolk colowur but beyond this level performance may be adversely affected.
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Introduction

There is the need to explore and provide informa-
tion on many unconventional feed ingredients
that abound in our environment, with a view to
ascertaining their suitability or otherwise in poul-
try rations. This need has arisen because of the
high cost of the conventional feed ingredients
such as soybean cake, groundnut cake, maize,
fishmeal etc, as well as the desire to diversify and
expand the feed raw material resource base for
poultry ration formulation. Feed alone contrib-
utes over 70 percent of the cost of producing

poultry meat and egg (Ikani, ef a/2001). This has
resulted in the high cost of these products, thus
making them unaffordable to many. To tackle this
problem, alternative sources of cheap, but good
quality, feed ingredients that will pot elicit com-
petition from humans, need to be investigated.
Indeed, the expansion of the pouitry industry
depends to a large extent on the availability of
good quality feeds in sufficient quantitics and at
prices that poultry farmers can afford. This is
particularly true for the intensive poultry cater-
prises in which performance depends almost en-
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tirely on the use of balanced rations (Babatunde
and Feruga, 1976).

For the past two decades, animal nutritionists
have been engaged in exploring other arcas hith-
erto neglected such as the use of palm kemel
cake, cotton seed cake, sunflower seed meal,
leaves of differeat crop plants, roots and tubers,
industrial by-products and animal manure. This
is to ascertain their suitability in poultry diets so
as 1o lower feed cost. The thrust ks to shifi to
other ingredients for which there is no competi-
tion from humans as food.

Sheep manure is one of such animal waste that
has a good potential as a feed ingredient in poul-
try diets. Although it is presently being used as
organic manure in the soil for crop production, it
can be processed and incorporated into poultry
rations to replace part of the more expensive con-
ventional feed ingredients (Abeke, 1997). Sheep
manure is very abundant in Nigeria. It is cheap,
casy to handle and processed into safe and use-
ful products. Thus the objective of this study
was to determine the effects of dietary levels of
heat-treated sheep manure on the productive
performance and egg quality parameters of lay-
ing hens.

Materials and Methods

This experiment was conducted at the Poultry
research farms of the National Animal Produc-
tion Research [nstitute (NAPRI) Shika Zaria from
February to June 2000, The sheep manure used
for this experiment was also obtained from NAPRI
sheep farm in Shika, Zaria. The manure was swept
from the concrete floor of the sheep pen and de-
bris such as straw, feed and sand were removed.
The HSM was prepared by heating approximately
three kilogrammes of the fresh manure each time
in an open pan for three minutes with constant
stirring to prevent charring until the temperature
reached about 70°C as recorded by a thefmo-

couple. Firewood was used as a source of heat.
One hundred and five, laying Shika brown layers
at 32 weeks of age housed in single cage units
were used for this trial, There were five dietary
treatments with three replicates per treatment and
seven birds per replicate. A complete randomised
design was used. Ration 1, which had no sheep
manure, served as the control. Rations 2 1o 5 con-
tzined HSM at 2.5, 5.0, 7.5 and 10.0 percent re-
spectively (Table 1). All rations were
isonitrogenous. Proximate analysis was camed
out on the HSM according 1o the A.O.A.C (1990)
procedure. The metabolisable energy was deter-
mined experimentally using mature cocks accord-
ing to the method of Hill and Anderson (1958).
AM.Eg of feed = (F'x Ge) -(Ex GE?)

FI

Tablel: Proximate composition of heat-

treated sheep manure (HSM)
used for diet formulation.
Nautrients Compasition
DM (%) $6.95
Crude protein (%) 1688
Crude fibre (%) 2442
Ether extract (%) 295
Ash (%) 2631
NFE (%) 1639
Calcium (%) 132
Phosphorus (%) 050
ME (kealkg) 1088

The values in the table arc means of three determina-
150N,

Where F' = Feed intake (g)

E = Excreta output (g)

Ge' = Gross energy of feed (keal/g)

GE*~ Gross energy of excreta (keal'g)
The ME of the test ingredient was then calcu-
lated using simple algebraic equation
If ME of the basal diet (control diet) ‘X" is “a’keal/
g and that of the 20% subsistuted ration 'Y" was
‘b" keallg, then the equation becomes
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1X=akcal
1
0.8X+0.2Y =bkcal
0.8 akcal +0.2Y =bkeal

02Y=b-0.82a
Y=b-0.8a
0.2

Total phosphorus was determined as described
by Yoshida et al(1976). Calcium content was de-
termined with an atomic adsorption spectropho-
tometer (Pye Unican Sp9). The diets and water
were given ad-libitum to the birds for the 6 months
the experiment lasted. The initial and final weights
of the birds per replicate were taken at the begin-
ning and at the end of the experiment, respec-
tively. Feed intake was measured weekly while
egg production records were taken daily.

All eggs collected from each replicate group for
three consecutive days towards the end of every
twenty-eight day period (6 periods) were used in
estimating the average egg weight of the eggs
using the mettler® 1400 electronic platform scale.
After weighing, three eggs representing the av-
erage weight of the eggs from each replicate were
broken out into a flat, white plate and with the aid
of vernier callipers, the albumin heights were
measured for the calculation of Haugh unit val-
ues according to the formula of Oluyemi and Rob-
erts (1985):
HU=100log10(h-1.7W*¥7+7.6)

Where:
HU = Haugh unit;
h  =observed height of the albumin in
millimetres

W = weight of the eggs in grammes

The yolk height and width were measured for the
calculation of yolk index. The Roche Yolk Colour
Fan (RYCF) was used to determine the yolk colour.
The shells were dried for three days and weighed
per replicate. The shell thickness was measured
using the vernier callipers.

From the primary data collectéd other data such
as feed conversion efficiency, feed cost per ten
eggs and percent hen-day and hen-housed egg
production were generated. All data were sub-
jected to the analysis of variance and significance
between treatments means were separated using
Duncan’s multiple range test (Steel and Torrie
1980).

Results and discussion

The resuits of the chemical composition of the
HSM, the ingredients and nutrient composition
of the diets fed, the performance of the laying
hens and the egg quality parameters measured
are presented in tables 1,2, 3 and 4 respectively.

The result of the chemical composition showed
that HSM has a fairly high level of crude protein
(16.88%), moderate levels of calcium (1.32%) and
phosphorus (0.50%), which can be harnessed for
poultry ration formulation (Abeke, ef al 2003).
Although the high fibre content (24.42%) and low
metabolisable energy (1088) may limit its use,
these values are similar to values often reported
for rice offal, which is being presently used in
poultry diets. (Ogundipe, ef al 1992).

Feed intake decreased as the level of HSM in the
diets increased. This can be explained as being
due to poor palatability and dustiness of the feed
as the HSM level increased. According to Sekoni
(1997), chickens tend to eat less if their ration is
dusty irrespective of the energy level. According
to the author, acceptability of the feed has more
influence on the feed intake than energy level per
se. Also some levels of charring may have taken
place in the course of frying which would have
adversely affected the aroma and palatability of
the feed. Dustiness is also associated with poor
palatability and palatability is an important factor
in feed intake (Aletor, 1986). The increase in the
fibre content of the diet as a result of increase in
the HSM level may have also resulted in the re-
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Table 2: Composinon of experamasntal layer rations with graded level of HSM

DIETS

_lngredients X 2 3 4 3
Maize 8228 048] 4870 46 .75 4Bl
Groundnut cake 14 50 13.62 1308 12.50 1191
HSM 000 2.50 500 7.50 1000
Soyas cake 12 00 12 00 1200 12.00 12.00
Rice offal 1000 10.00 10.00 16,00 10.00
Limestone 750 750 7.50 7.50 7.50
Hoacmenl 300 J.oo 300 jeo 300
Sal 030 030 0.5 030 030
Premax 015 025 02% 025 02s
Lysine 010 010 « 010 0.10 DD,
Methionine 010 e10 . 010 210 0107
Total 1000 1000 1000 1000 1000
Caleulated composition
ME(kealityg 2615 2565 2512 2459 2405
Protein (%) 1708 1708 17.07 17.00 17.00
Fibre (%) 828 Lo 046 994 10.87
Calciom (%) 112 18 286 294 296
Avarl P (%) 06k 056 063 0.5 056
Available P % 0.50 0 50 049 047 0a7
Lysime (%) 084 051 078 076 073
Methionime(* ) 044 042 040 0.39 056
Cystine(%) 0.3s 016 037 035 036
Feed caanidviy 20001 18.26 1733 1562 1378
feed)

Fremce supplied per bg oatien siamin A 00U Vit I 150010 VK Dddzgm, VBl 8 d0igm
Vit BI00043gm. Vir B6 0 00 gm: Nucotinic 3cid #023gm . Calcam D pastothenaes € Gigm. Vil
BIZ0UBI2ym Folic acad 0.08035m: Vit. C U 0SGM . Chiormae ehlnnide 0 dgm , Manganess O lgm

Trom 0.3%zm Zise 0. 245gm Copper 4 003 gm lodine 2000 gm. Cabait # 00022 5gm . Seleaium 0 003 1 g

duced feed intake. This is because fibre tends 10
absorb water and swell in the crop of the birds
thereby reducing space for further feed intake
(Ajaja, et al 2002). High fibre diets also tend to
increase water intake thereby reducing feed in-
take (Fadugba, 1987).

The efficiency of feed utilization (kg feed/ 12 eggs

was observed to decrease as the level
of HSM increased in the diet (table 3) indicating
poor feed utilisation. Bawa ef af (2003) had ar-
gued that it is not the absolute value of protein
and energy in the diets of laying hens that is
important but the quality and bioavailability of
the protein and encrgy that is of paramount im-
portance. The amino acid profile of any protein
ingredient is more important than the crude pro-
tein value of the ingredient because this will de-
termine ultimately the performance of the birds
{Abeke et af 2003). The amino acid profile of

groundnut cake is better than that of sheep ma-
nure hence better feed conversion efficiency is
expected from the diets that have more ground-
nut cake than those containing more sheep ma-
nure (Ogundipe er al 1992).

Feed cost (N/12 eggs) decreased slightly as the
level of HSM increased in the diets. Similar ob-
servation was made by Fadugba (1987) who re-
ported decrease in feed cost per dozen eggs pro-
duced when maize offal was fed as replacement
for maize in the diets of laying hens. The mam
thrust in the utilization of unconventional feed
ingredients is to lower the cost of production (Ani
and Okeke 2003; Bawa er af 2003 and Etuk 2001).
The feed became cheaper as the level of HSM in
the diets increased.

Percent hen-day and hen-housed egg produc-
lion decreased with increasing level of HSM.
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Table 3: Effects of dietary Jevels of HSM on the productive

performance of laying hens.

Feed

conversion Final

efficiency Feed Hen-day egg  body
Dietary Feed (kg feed/12 cost production weight
Treatment inake egas) (N/12 (%) (%)
YeHSM (g/b/day epgs)
0. 11530 3.60 7240 76.94* 2.20
2.5 103.10" 375 68.48" 695" 2,10
5.0 95.70¢ 3.85 66.76"  59.99° 2.01
7.5 93.20" 3.92 61.23*  54.70° 1.89
10. 91.30* 4.08 $6.22°  52.53¢ 1.87
SEM 3.25 0.18 3.18 .84 0.24

2.b.cd Means withe v same coluesn with different letter
superscripes are significanily differest (P<0.05)

HSM = Heat-treated sheep manure

SEM~™ Standaad crror of the means.

Table &: Egg quality parameters of laying bens fed graded dictary levels of HSM.

Dictary RYCF Haugh Yolk Mean cgg Shell Shell Percemt
treatment Score unit index  weight(g) weight(g) thickness shell
SGHSM (mm)
0. L 95.50 042 61.10 6.09 0.40 997
25 264 96.80 0.44 60.20 6.01 0.45 9.98
50 433 97.50 043 60.40 6.03 0.42 998
75 441° 95.80 0.46 60.31 601 0.50 9.97
10, 5.258° 97.20 045 61.30 6.05 048 9.87
SEM 0.18 0.14 0.11 0.12 0.10 0.18 0.14

R N e within the same column with GISerent Iiler superscrigts are sgnificantly aeflesent {P<D,05)

SEM= Standaed esror of the meany

RYCF~ Roche Yolk Colowr Fan

However it was observed that up to 5.0% inclu-
sion level, the birds were able to utilize the feed
efficiently. According to Ogundipe et al (2003)
and Najime (2003) inclusion of unconventional
feed ingredients in poultry diets should not ex-
ceed 10% because of certain intrinsic pegative
anti-nutritional factors present in them, which
tend 1o lower production when their levels in feed
become high. Likewise, Abeke, et al (2003) had
carlicr observed that Jaying bens could only tol-
crate up to 7.5% HSM in their diets.

There was no mortality throughout the experi-
mental period, which shows that the 1ISM was
safe at the levels included in the diets. The final
weight of the birds decreased as the levels of
HSM increased in the diets. The reason for this
may be as a result of mobilization of body store
of nutrient for production. However this could
be as a result of feed intake, which was found to
reduce as the HSM increased in the diets.

The Roche Yolk Colour Fan (RYCF) score in-
creased as the Jevels of HSM increased in the
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diets. The yolk colour was significantly (P<0.05)
deeper with cach level of HSM. This shows that
sheep manure is a powerful egg yolk pigmenter
because of its high level of xanthophy!ls and caro-
tene (Abcke of al 2003). However the RYCF score
of 4 which is the minimum score acceptable by
consumers and the pastery industries (Ogundipe
et al 1992), was obtained at the 5.0% dietary
level of HSM. Haugh unit, yolk-index, shell thick-
ness, shell weight, percent shell and mean egg
weights were not significantly (P>0.05) affected
by the HSM levels in the diets.

Conclusion and Application

From the result of the experiment it can be con-
cluded that HSM can be fed up to 5.0% in the
diets of laying hens for optimum performance in
terms of production and cgg quality parameters.
Also H.SM is a cheap source of egg yolk pig-

mentation.
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