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ABSTRACT

Eﬂ'ect on voluntary feed intake and
digestibility when growing cattle consuming
forage were supplemented with autoclaved
broiler litter (ABL) was investigated. Four, 8-11
months old Bunaji bull calves (82.20kg mean
initial BW) in a 4 x 4 Latin squuare with 21-d
periods consuming Panicum maximum hay ad
libiturn were randomly alloted to treatments,
Concentrate supplement treatments were A
(Control, no ABL), B (20%), C (40%) and D
(60%) ABL levels respectively. Calves
consumed an average of 1882.25g DM, 165.45¢
CP from the sole hay ration. As ABL inclusion
increased in the concentrated diets, mean intake
of crude protein (CP), crude fibre (CF), acid
detergent fibre (ADF), neutral detergent fibre
(CF), and detergent fibre (ADF), neutral
detergent fibre (NDF) and cellulose increased
but that of EE decreased significantly (P<0,01),
The digestibilities of the DM, CP,CF,ADF,NDF
and cellulose of ration A that contained the
highest CW (98%) and the least CP (5.14%) were
significantly lower (P < 0.01) than those of ABL
based rations B to D. Liveweight gain was
greatest (P<0.05) for rations D. Gain:DM
intake was greater with ABL than without (0.07,
0.40.0.16and 0.17 for control A, B, C, and D diets
respectively). The MFN : FN ratio declined as
dietary nitrogen level increased. The results
emphasised the need to supplement the feeding
of Bunaji cattle with a concentrate diet that
might simply consist of a combination of
cassava wastes meal (CWM) and autoclaved
broler litter (ABL), the best of which was shown
in this study to be 60% ABL and 38% CWM
offered ad libitum.
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INTRODUCTION

Intensive livestock production in recent
years has complicated the process of disposal
of animal excreta. Scientists are therefore
focussing their attention on finding new ways
of animal manure disposal. Their attention
was stimulated by finding ways of reducing
environmental  pollution, reduction  in
competition for grains between livestock and
man and uses of animal excreta in the
formulation of moderate protein and encrgy
rations as supplements (o low protcin and
eocrgy animal diets found in developing
countries.

The efficiency of utilizing dried poultry
waste as livestock feed has been demostrated
by numerous workers (Smith et al, 1976;
Muller, 1974; Blair, 1975 and Park, et al 1995).
Results indicate a considerable variation in
quality, depending largely on type of bedding
and on ash contents, Availability of nitrogen
and phosphorus is considerably high while the
cacrgy content is low (FAO, 1980). Reduction
of energy content resulting  from the
substitution of a part of a ration with broiler
litter (BL) may be compensated for by
integrating wastes from fruits, vegetables, stem
or root tubers (FAO, 1980). This improves the
palatability, feed intake and maximum
utilization of the NPN fraction of broiler litter,
The digestible energy concentration of the
litter is similar to that of medium to high
quality roughage (Fontenot and Jurubescu,
1980) Ruffin and McCaskey (1990) reported
various sources of energy in litter to include
undigested  dietary constituents,  nitrogen
containing  waste  products  of poultry
metabolism,  microbial cells and bedding,
proportion of which vary with the production
conditions. The preseat experiment was
therefore designed to investigate the effect of
broiler litter based diets on nutrient intake and
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digestibility by Bunaji Bull Calves.
MATERIALS AND METHODS

Diet preparation and feeding.

The broiler litter (containing wood shavings
as bedding) used for the experiment was
sundried for about one weck, milled and
autoclaved at a temperature of 121°C under
steam pressure of 15kg/em2 for 15 minutes.
Four experimental diets were formulated with
the relative proportion (W/W) of the
ingredients shown in Table 1. Except for the
control diet A, the other diets B and D were
formulated to contain increasing levels (20, 40
and 60% respectively) of broiler litter at the
expense of cassava wastes. The concentrale
diets were fed at 3% of the liveweight of cach
animal separately  but simultancously as
supplement (o the forage diet which was fed
ad -libitum.

& Lyloyd (1959). During the total faecal
collection period, the hay and concentrates
rejected after a 24-bour feeding period were
collected daily. These were bulked at the end
of the collection period and oven dried. Daily
total faecal output of each harncssed animal
during the collection period was collected,
accurately weighed, mixed well manually and
aliquot taken for subsequent analysis. One
faccal subsample cach from different animals
was used to determine the dry matter content
of the facces in a thermostatically controlled
electric oven at 105- 110°C for 48 hours.

The animals were weighed at the beginning
and at the end of each collection period.
During the digestibility trials, the intake and
digestibility of nutrients cellulose and cocrgy
of all the diets were determined.

TABLE 1 COMPOSITION OF THE EXPERIMENTAL DIETS

DIETS
Ingredients % A B C D
Cassava wastes 98.00 78.00 S8.00 3800
# stoclaved broiler hitter 0.00 20.00 40.00 60.00
*Vitamin-minera) premax 1.00 100 100 100
Cammaon salt 100 100 1.00 1.00
100.00 100.00 100,00 100,00

= <

*Containing per kg Vil A, 800,000 iu; Vit Dy, 1,500,000 i.u. Vit. E, 3000 Lu; Vit. k, 300g; Vit Bz, 2508, Nacotinn

acyd, 8.00g: Calcium D-Fantothenate,

Vit. B, 0.30g; Vit. Br2, 8.00mg; Manganese. [0.00g; fros, 5.00g; Zinc, 4.50g;

Copper. 0:20g lodine, 0.15g: Cobalt, 0.02g and Selenium, 0.01g.

Digestibility trials

A 4 x 4 latin square design was used to
study the digestibility of the dry matter (DM)
and nutrients of the four experimental
concentrate diets using four, 8-11 months old
Bunuji (White fulani) bull calves (82.20kg
mean initial body weight). There were four
trial periods that lasted for 21 days cach and a
change over period of seven days between any
two periods.  All the experimental animals
were first fed only the basal dict (Panicum
maximum, Jacg) hay ad libinum for a 14-day
adjustment and preliminary period followed by
a 7-day total faecal collection period to
determine the digestibility coefficients of the
dry matter and nutrients of the concentrale
were calculated by the equation of Crampion

A gl Jeosusiion Q600 1307

Laboratory analysis.

Samples of feeds, faeces and orts were
analysed for the proximate composition
according to the methods prescribed by
A.0.A.C. (1970). Acid detergent fibre (ADF),
neutral detergent fibre (NDF) and lignin were
determined by the analytical procedure of
VanSoest (1963). The gross energy coateni:
of cach feed, ort and faeces were determined
using a Gallenkamp ballistic bomb calorimeter
(Model CB-370).

Statistical analysis.

Analysis of variance (Steel and Torrie,
1960) of the data collected was used to
determine any significant differences among
the parameters studies.  Where significant
Jifferences were observed, incars were further
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subjected to Duncan’s multiple range test
(Duncan, 1955).

RESULTS

The chemical compositions. of hiay, cassava
wastes, autoclaved broiler litter and of the
dicts are shown in Table 2. With the exception
of ether extract, nitrogen free extract and
energy contenis, incorporation of cassava
waste with broiler litter (W/W) in concentrate
diets B-D improved the chemical composition

. as compared with control diet A (Table 2).

The crude protein- and crude fibre conteats’

increased by 692 and 288% n

while, the energy content declined (1.54%) as
broiler litter inclusion increased from 0 to 60%
~ Table 3 shows the mean liveweight and dry
matter intake of the hay and rations A-D.
Feed refusals were small and not frequent,
mean daily dry matter intake from the sole hay
rations were 1882.25+0.09g dry matter and

165.45+8.16g crude protein, There was no

liveweight basis, the hay intake alone was the
least consumed while ration D was the least
consumed ‘among the broiler litter based
concentrate diets. Table 4 lists the nutrient
intake and apparent digestion coefficients of
the domponets of the concentrate diets. As
the dietary broiler litter increased, the mean
intake (g/day or g/day/W’™) of crude protein °
crude - fibre, acid detergent fibre, neutral
detergent fibre and .cellulose of - the
concentrate diets and the total rations
increased significantly (P<0.01) while that of

ether ‘extract (Total ration) decreased
(P>0.05). =
With the exception of the energy

digestibility for supplements containing litter
which did not differ from that of the control,
the results showed that the inclusion of litter in
diets B-D  significantly increased the
digestibility coefficient of DM, CP, CF, ADF,
NDF and cellulose compared with diet A that
had no litter (P<0.01). Ether extract

mlves When DM mtake was expressed on
ngerlan Journal ofAnImI Production 23(1) 1996

TABLE 2: PROXIMATE COMPOSITION OF THE DIETS AND FEED
(DRY MATTER BASIS)
: : Diects Feeds
Paranssters® A B C D - Casnave Awle Guinea
: : a7 Woste cdaved Grass
o - . Liler
 Dry matter 408 9000 9200 80 NN 8600 8045
‘Crudeprotein  S14 69 97 1200 47 1840 879
Crude fibre 1258 1326 1386 1546 1156 466 3100
 Ether cxtract 120 07 0% 08 1.10 1.33 141
Nitrogen free : %32 7232 56.9§ 5005 7825 3529 5089
Ash - 476 667 2063 2191 437 032 7%
'_ Grose g;.nery 543 4m . 406 389 S42 321 346
Adid detérgent 2375 5000 5787 6000 2430 587 3513
Neutral deter- 3535 5978 5998 6367 3490 6830 6670
- gent fibre - :
Celtulose 1532 978 4821 5221 1530 3025 2840
. Lignin 833 946 946 655 841 412 sm
' Insoluble ash 010 07 020 124 059 150 102
srgmﬁcant difference in the actual intake  digestibility decreased as broiler litter
(g/day) of dry matter and nutrients from hay  substitution increased. The digestibility
alone and hay. content of rations A- D Bunaji  coefficient of nitrogen free extra acid

detergent fibre and neutral detergent fibre of
: . -
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TABLE 3: UEANUVEWE’GHTANDDRYMATTERINTAKEOFNAYW
RATIONS A-D BY BUNAJI BULL CALVES DURING DIGESTIBILITY TRIAL

Poramscters Grass WA lhlhll' lnlh(_ " l-lhlb *SE
Meao weight (kg) 607" wor mse sy 10019 +350°
Motabolic weight W *Pkg  22.38° 928 645 26465 3167 +130
Weight gaia (g/d) 11020° 001" 4326° w12 7RS0° +21.10°
Concentrate DMI
g/day/W0.75kg, é nsd MK TS RSP +2%0
Total DMI (gidayW ™ kg 84.10° uss?®  15420® 15797 13434’ +520°"
DMI as % of initial live
wu:)‘ ' s e st sk ax’ +043°
DMI (% of Body weight) 208 s s 4’ $040°*
(100%) (1584%) (1735%) (177.9%) (177.9%) (143.3%)
Gain: DM 0.06 007 G0 016 017

Means with different superscripts m each row arc significantly different from each other (P <0.08), (*P<005 **P <0.01)

TABLE 4 NUTRIENT INTAKE AND DIGESTIBILITY OF BROILER UTTER-BASED
DIET BY BUNAJI BULL CALVES DURING DIGESTION TRIAL.

. Diets
Components A B C D Standard error
Nutrient intake (g/day/W" ™)
Concentrate CP 364* 520* 739" 008" 2056
Total CP 1308 12222 Me®  1600° oS
Concentrate CF gNn° 9.86° 105" 1292°  Tose*
: Total CF 40.88° 461" %601° 19N i
Coacentrate EE 245 169 n 141 +001ng
* Coocentrate ADF 1683 37.18" Sl 525 T
Total ADF 54.90° 652" nnt B e
Conceatrate NDF 2504 s’ S¥° sut tasme
Total NDF 95.44" 9182° 10028° 9838™ 2SI
Concentrate Cellulase 10.85* 2958° w4 QT 2w
Total Cellubose 4088 s255" SOB6™ 62865 x4t
Concentrate coergy IM.67 35469 w726 32508 £3589
Total energy B19.88 63092 59200 5599  *40.830s
Metabokic Faccal
Nitrogen (gkg) 1143 10.95 1048 995 +0. %0
Concentrate Nutrieat
digestibility, %
N 6199 82.44° wmo? K39 149t
op 384" s4.65° 6177 671" X239
¥ 481” 55.64" 5236 689 =27
BE 7554° 58107 57550 462s" x5O
NIL 69,54 w3t 02 @3¢ F2010t
ADF 549 $1.04" st ST dadsee
NDF 17.08" 57.28" LI 6746 £349°°
Ceilubose e g2’ 058 S22 =t
Fnergy 5750 67141 58.01 04 95 >4 Mns

Means with dilferent supersenpts ia cach row are signilicantly different from each other (P<0.05 ) (* P<00S
SR <) na = B0l signiticant
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diet A were significantly lower (P<0.01) than
the valucs recorded for diets C and D. It was
obscrved that the metabolic faecal nitrogen
apparently decreased (11.43-9.95 g/kg) as the
crude protein content of the dicts (A-D)
increased (Table 4).

DISCUSSION

The bulls derived a virtually constant
proportion of their total dry matter intake
from the concentrate components of rations A
to C but from ration D (Table 3). They,
however, consumed increasing proportions of
their protein, ADF and cnergy from
concentrate diets. The declining energy:
protein ratio 63.0:1, 51.6:1, 40.5:1 and 34.9:1 of
total intake from ratio A, B, C and d
respectively was apparently responsible. The
bull calves consumed approximately 3% of
their body weight as dry matter from the sole
hay ration. When the hay was supplemented
with concentrate diets A - D, the dry matter
|consumed was 4.3 to 5.3% of live weight of the
calves (Table 3). This might be due to the
generous feeding of the ration to the animals
and suggested that tropical cattle breeds are
capable of consuming a higher percentage of
their body weight as dry matter than hitherto
reported by Adebowale (1976) and Apori
(1988). However, the higher dry matter
consumed was not totally wasted but used by
the animals for increasing live weight gain
since young animnal need more nutrieats to be
able to grow (NRC, 1978).

The addition of autoclaved broiler
litter-based concentrate diet to the basal diet
of Panicum maximum hay had practical effect
intake of hay. Hence, dry matter intake
relative to body weight was between 43 and
78% higher for ABL supplemented hay than
on non supplemented hay (Table 3). The
results  suggested that, when Panicum
maximum hay was supplemented with
concentrate diets in which increasing broiler
litter levels was substituted for cassava wastes,
approximately half of the total DMI from the
ration would be selectively consumed from
cither the forage or concentrate diets.

The apparent digestion coefficients of the
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proximate components of the diets obtained in
this study were comparable to those reported
in literature (Harmon et al; 1975; Park et al,
1993). The improved digestion of EE could be
attributed to the concentration of ether extract
in dict A (Table 1) when compared with other
dicts (B-D). Increasing digestion of crude
fibre and cellulose as dietary broiler litter level
increased agreed with the work of
Bhattacharya and Fontenot (1966). In this
study poor protein dict showed poor protein
intake and digestibility.

The decrease in the ratio of metabolic
faccal nitrogen (MFN) to faccal nitrogen as
the nitrogen content of the diet and the CP
digestibility increased agreed with the finding
of Ranjhan (1980). Cassava waste is know to
contain readily fermentable carbohydrate.
Their supplementation with broiler litter based
diet might have changed the degree of rumen
fermentation to an appreciable extent and
resulted in remarkable changes in the
digestibilitics of dry matter and other nutrients
except encrgy content. This suggested that
supplementation  of readily fermentable
carbohydrate source to broiler litter based diet
in Bunaji cattle ration will ensure efficient
utilization by rumen microbes of the NPN
present in the litter which could apparently
improve the digestibility of the diet
constitueats (FAQ, 1980).

The proximate components of diets C and
D which were appareatly best digested among
the diets suggested that inclusion of 40 and
60% broiler litter ' and 38 to 58% cassava
wastes in concentrate diets for Bunaji cattle
would encourage the optimal rumen
environment fof maximum degradation of the
feed constitucnts, while the poor digestion of
diet A could be attributed, to unfavourable
rumen environment for the microbes due to
low crude protein content of the diet,

The complementary effect “of readily
fermentable carbohydrate (cassava waste) in
the dicts encouraged the inclusion of the litter
up o 60% level (as against 40% level
recommended by FAO, 1980) without any
deleterious cffect on intake and digestibility of
the nutrients. The inclusion of cassava wastes
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in the dicts used in this study enhanced the
energy levels of the tested dicts. This is in
support of various reports in literature
(Aregheore, 1982; Adegbola and Asaolu,
lm.mmldmkexpcﬁmwtshmd
that improvement in the intake and
w&.ﬁﬂeﬂnsdlm'ﬁluﬁnubsed
dia'-.podhdiuﬁonofthepotential
utilization of the litter in the diet of Bunaji
(Wh‘el’uhni)caldepwvidcdasoumof

readily  fermentable carbohydrate  is
supplemented.
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