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CHAPTER ONE
1.0 INTRODUCTION.

Rangeland 1is and will for a long time to come be the main
source of feed for ruminants in Nigeria. The productivity of
the range has been reviewed by some workers (Blair Rains
1965, de Leews 1971, Umunna and Agishi 1988, Kapu, 1985).
de Leauw  (1971) reported that cattle grazing on the range
could only gain up to S0kg par annum. The same study also
reveglad that up to 20% of the weight attained during the wet
saason are lost before the and of the dry season. In another
study Zemmelink, (1974), reported that about 200-400 g/day
of weight are lost dyring the dry seaszon in cattle grazing
upland savanna without supplement. This is  responsible for
the late attainment of reproductive activities and low market
waight, exhibited by indigenous cattle grazing natural
pastures.

From available information (de Leeuw and Brinckman,1974
.LILCA,1979) it is understood that catbtble and other ruminants
grazing natural range without any form of supplementation
might not be getting enough protein, energy and minerals for
arowth hence their slow drowkh rate. It is therefere
important be provide supplementary feed in farm of
protein,energy  and minerals to avgument. the deficiencies in
the natural forage.

The conventional protein sources used as  zsupplement
for ruminant in Nigeria are the ail seed cakes (cotton saed
cakes, sovbean cake and qgroundnut cake)., The high cost  of

1



Lhese protein sources and their zcarcity limit their use in
ruminant  feedipg. The wuse of wrea and other non-protein
nitrogen compounds has received some attention. Utilization
af urea requiresa more enmrgy than is found in most tropical
forages (Bloomfieledl et wl., 1964). Molasses which 13
commonly used as  anp enerqgy souwrce in oa urea/molasses
supplementary diet is presently upavailable because of its
alternative uses as raw material in the alcohol distilling
industries. Also  the increase in the level of cropping
activities has made urea less available for ruminant feeding.
There is also some hazard aszociated with the feeding of urea
which limits its wide spread use. Therefore, there iz a need
to identify cheaper and safer source of protein supplements
For ruminants. Other available non-conventional protein
sources for ruminants are the leduminous crop residues  which
already exist within the farming syctems, the leguminous
trees such as Leuceana leucocephala, Aliricidia sepium CAan
be wused as farm hedges, life fepce and alleyvs which can be
pruned and fed to ruminants.

Dried poultry manure (DPM)  has been  used as a
nitrogen sowrce in ruminant Jdieks containing moderate to high
enargy  levels (EL-Sabban et «l.. 1970; Smith and Calvert,
197¢). 1t is less harmful (inexpensive and available.

The projected population of chicken in Nigeria
according to  the reporkt of the Presidantial task force on

alternative formlation of livestock feeds stood at 90.55



million as at 199%. The quantity of droppings produced by a
chicken varies with age, type, sex and health status. Bub in
general, the exotic chicken produces more manure than the
indigenous. It was reported that an exotic bird produced
batwaen &3-70kag droppings per vear (Oloyemi and Robbert
19272). The large poultry farms in Nigeria especially around
the uwrban centres, produce large aquantitbties of droppings.
This can result in enviromeental pollution if not properly
disposed off, 4 useful way of disposing poultry manuwre is to
fead it as a covpplement to ruminants. Dry poultry mapnure is
mainly wsed as an organic manure in Nigeria . but it can also
he used faor feeding sheed, goats, cattle and nidgs .
Information on the feadina of OPM are scanty in MNigeria and
o information is available on the wse of DPM 3o sunplements
for cattle grazing natural pasture . Martin (1983) in his
work reported that the monetary value of DPM is  higher as
ruminant feed than as a manure. Therefore, feeding DPM Lo
cattle or obther ruminants will serve as an economic way of
disposing the waste and will a0 a lopng way to address the
sroblem of meat shortage in the country.

The objectives of the present studies are therefore, to
determine the effect of faeding DPM on the weight changes of
bulls grazing natural! pastures during the wet season and Eo
delLermine the best levels at which the OPM can replace C5C
supplement without any debyimental effect on the weight

response of the bulls.



CHAPTER TWO
. LITERATURE REVIEW
2. RUMINANT FEED RESOURCES OF NIGERIA:
2.1 RANGE RESOURCES. i ﬁ
FRangaland can be defined as an thﬂﬂﬁiéﬁ arsa nf land wikh
vegatation consisting of predominently  herbaceous plants
suitable for arazing and browsing by livestook and wiladlife.

Fangelamd is highly diversified and ineludes matural  grass

Lands meacioms . savannas . broshlands, seml deserts  and
camarts . Rangs may be trealess or consist of  under storey
vaageatation benpeath open Forest ; &

The auality of farage available for free graxing

herbivores on rangeland depends on bhe ares of the range,the
. i

loaval  of fsebtse infostagtion, humap pooulation In the area,
size of farm lands, mobility of hecbivores and location of

the rangeland (Milligan and Sulwe, 1982). de lesuw, (1977}
s

estimated the area of land under nataral rangeland in the

[

faur rainfall zopes o Northern Migeria Lo bHe 90.00,  L1L7.10
17740 and 120,80 (in 1000km2) for arsas under $he rainfall
of B0-700, 750~ 1000, 10001250 gand G 1250mm
respectively. In addition to rainfall which is  the major
determinant of herbage vield, yi@ld_isﬁalso closely reldated
to the catenary seduences of the soil (ILCA. 197%).  The

hearbage  yield of natural rangeland is  reported to  rapge

- 18 T ha-! depending on the local site

i

batwaeen 1.

conditions (Milligan and Sule, 1982}, range between 2.0



6.0 T ha-! look more logical (ILCA, 1979). The lowest herbage
vield from the range ocour on shallow gravelly soil with low,
and sparse grass cover and the higher yvield is associated
with deepn loamy soil (Milligan and Sule_, 1982)_ Tanko et
al.,(1992), reported that Fadama gave higher yield of low

quality herbage than the uplands. Propaortion of shade

(de |Leeuw, 1978) and Woady cover (Rose lnnes and

Mansfield, 1974) also reduces rangeland vield . However, the
influance of the woody vegetation on species composition of
the herb layer may produce the opposite results  (Milligan,
1979).

It should be poted that, not all the potential  qrazing
lands in the country is available to livestock because of the
risk of trypancsomiasis in areas infested by tsetse. The
presence of trypanosomiasis is responsible for the lower
concentration of livestock in the humid and sub humid zones
and other more restricted areas in the country. During the
dry season, the tsetse usually retreat to areas of shade and
moisture and thus the cattle that reside in the more Northern
sudan zones move into these areas (sub humid zeone) in  search
of suitable grazing and water sources. Some areas within the
sub  humid  zones have been made tsetse free for grazing
because of government land clearing and spraving Drogrammes
making yvear round grazing possible. However, such progarammes
are expensive and LCthare is always the risk of tsetse

re-infestation. At present resident cattle are found within



the s=sub ~humid zone near areas that are cleared by farmers
and it is likely that the general agricultural expansion will
apen more land areas for cattle and consequently decrease the
actual areas of non farmed rangeland. This is one of  the
reasons for the establishment of grazing reserves.

Both the quantity and quality of available forage on
the range are affected by the season. At the beginning of
the wet season, growth of forage is slow and linaar. This
period is characterized by forage of high guality but low dry
matter. This period is followed by stage of stem elongation
which occurs in August for short grasses in Northern Migeria
and several weeks later in the Southern part of Lthe country
(ILca. 1979). Tall grasses, mature later than short ones.
The CP content of most grasses in northern Nigeria, ranges
between 5-97 during the wet season (Blair Rains, 1963 and
Haggar, 1970) and falls during the dry season to as low as 2%
(Blair Rains, 1963; de Leeuw and Brinckman, 1974). The CP
content of most grasses in northern Nigeria falls below the
critical levels required for maintenance by September (Umunna
and Agishi, 1988). Coupled with the decline in CP content is
the increase in cellulose and lignin content of most forages
leading to decrease inp digestibility and voluntary intake .
The mineral content of the forage hava been extepsively
discussed (Kapu, 1975:; Umoh and Koch, 1971; Brinckman and de
Leouw, 1979). Calcium, magnesium, potassium and phosphorus

levals reported by these avthors showed that although, the



minerals content of grasses are lower than those of browse
plants, they appear to be adequate for maintenance of cattle
axcept for Phosphorus which is as a result of the low level
of this mineral in soils of Northern Nigeria (Adegbola 1979).

The phosphorus level of most grasses varies boetween
0.0437 ~ 0.2185 2 of DM ian the rangeland, but under natural
condition, it is higher than 0.1311 2 DM. This level is
below the 0.144% DM of P required for maintenance of cattle,
(Milligan and Sule, 1982). Calociom i3 higher and less
variable in the rangeland with values ranging between 0,60 -
0.80 ¢ oM (HMilligan and Sule,1982) while magnesium levels in
most grasses are enough to meet the requirement of cattle
grazing the range,(Tanko et al., 1992).

Studies on the carryving capacity of natural grassland
from different ecolagical zones of Nigeria show that a high
variation from 14 ha/ TLU in Sahel (de Leeuw and Beinckman,
1974) to as high as 4 ha/TLU in the derived savanna (Adegbola
and Opayinka, 1268). The carrving capacity of the range ia
reported to be related to the amount of rainfall in an area
and this decreased from the forest to the sahelian zone of
the country (Rlair Rains and Kassam,1980 ). Ory matter yvield
and digestible nputpient obtained from different zones are
related to the carryving capacity. Productivity of animals on
the range al<o varies depending on the zone. In the Sahel
zone, de-Lecuw and Brinckman,(1974), raported that cattle

rarely gain more than S0ka per annun even when sunplemanted,



whereas in Fashola, Adegbola and Onavinka, (1948), reported a
gain of 115 kg per annum. It would appear thatl the
nutritional wvalue of natural rangeland even  under the
conditions of plant selection is inadequate to support large
herbivores on a vear tround basis. The low quality  of
available forage may be the most  important oconstraint to
livestock production under the Nigeria savanna conditions,
(ILCA, 1979). Although, a variety of approaches have been
proposed, their acceptability and cost/benefit within the
traditional management systems have yet bto be tested.

2.2 Crop Residue.

Crop residues copstituta an important feed resource  for
rominants during the dry seasons (Ununna and Agishi, 1983:
Yan raay and de leeuw, 19270). Vast quantities of thase
materiale are available in the traditional howme of  cuminants
in Migeria (i.e. Sudan-Sahelian zones). From seeds extraction
rate, Alhassan,.(1285) estimated the total crop residues in
the counkbtry to be 50 million meteic tons per annum. The
quality of these residues varies greatly and is affected by
the types of acrop, types of fertilizer and rate of
fertilization, wmorphological composition .[types of cultivar,
genetic characteristic.storage systems (Pearce, 1983), and
date of maturity (Alhassan, et af.,1987). The nutritive value
of cereal intercropped with legumes are generally higher than
sole cereal crop field (Yayock and Dwonubi. 198&) .

The major limitations to the uvze of crop residue as

5]



ruminant feed is its coarse texture, low protein and mineral
content and High lignocellulosic materials . This is
particularly true of the cereal crop residue (Ununna and
Agishi,1988). resulting in low intake, low digestibility and
conseaquaently low animal performance.

Unlike the cereal residues [ the leguminous crop residue
are relatively higher in CP and mineral content even at
maturity (Agishi, 1971), but theiy conservation in form of
hay could be difficolt doe to laaf shattering. Despite  the
low nutritive valoee of crop residuss | Powell and Hohammed
Saleem, (1987), reported that the CF |, digestible corude
protein and organic matter of crop residues were higher than
Ehose of range forages at any time of the year because of
fortilizer applied to the crops.

2.3 SUPPLEMENTARY FEEDS

The supplementary feads available to ruminants can  be

categar ised inkto three major groups.

1. The by-products of high energy sources

ii. The by-products of both energy and protein sources
iii. The by-produycts of protein sources

i. The by-products of high energy sources

These by-products are rich in fermentable carbohydrate
but low in nitrogen. They can be usad as substrate for tﬁe
aynthesis of microbial protein. The by-products that fall
inte this category are the oils, fats, liquid feeds

(molasses) and fruit cannery by-products.
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Molasses: Production of molasses in Nigeria declined
from 92,000 metric tons (Adebgola,l1977) to 14,000 metric  ton
(Barreveld,1982) from 1977 to 1981, The level reported during
1977 was said to be the lowest of x1)1 sugar cane producing
countries in Wesat Africa (Barreveld, , 1982). High level of
molasses feeding in  the absence of  other fermentable
carbohydrate leads to low levels of propionic acid and more
butyric acid production (Clark, ef al; 1972)., resulting in
lower animal production. Molasses can be fed bo cattle as  a
lick, sprayed or poured over other feedstuff mi=ed with
prepared feed or diluted with water and offered as main
source of free water (Umoh,1982). The major constraints Lo
molasses fesading is its alternative uses in the breweries
industries resulting In scarcity as ruminant feed. In
addition, the high cost of tramsporting the by-praduct makes
it largely unaffordable by smallholder farmoers.

Other avallable eperqgy sources in the country are the
peels of cassava and yam, il slurry and cannery by products.
Most work on the use of peels 1o limited to small ruminants,
Otchere, ot al., (1977), reported imorovemants in the growth of
West African dwarf goats fFed uwrea-molasses supplements
containing 28% cassava peel as compared with those fed rice
straw. Large scale feeding of the peels even to the =mall
ruminants is hampered by its availability.

0il slurry: It is a major pollutant in the palm oil

producing areas. Prasently there are very few studies on the
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ptilization of the slurry by cattle. The high water content
of the slurry renders it too bulky to be transported to arsas
where ruminants are abundant. 1Tts uses are therefore, site
specific.

The fruit and cannery by-products have limited use in
NMigeria dus to probleams of availability and fermentation
oroblems in storage. Like the il slurry it is also site
specific,

ii. By-products of both energy and protein sources:

These by~productes include grain by-products (i.e.
Products of flour milling). The composition and uvsefulness
depends on the milling efficiancy and level of husk presant.
The by-products included in these category are:-

Wheat bran: The bran contains most of the vitamins and
protein of the grain. It is & bulky feed that can be used to
lighten dense and heavy feed gpixture, It has a slight
laxative effoect because 1ts Fibre is only modestly digested.
Ban on the importation of wheat has led to a decline in  the
production of the offal. Insufficiency in collection,
storage and distribution have resulted in high wastage and
lowered the level of utilization of the offal. Furthermore,
the incorporation of the offal in the diets of poultry and
other monogastrics, has made it less availablé and expensive
as ruminants feedstuff._

Brewars wet grains (BWG): This is a by-product of the

breweries industriez. It is low in epargy (Umoh.1982). high

.
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in crude Fibre (3120M ) and NDF (7130M) (Alhassan,1985%) and
moderately hiah in crude protein (22%DM). Up to 12kg/head
have been used for cattle below 500kg ( Gohl,1975). The
major constraint to the use of BWG in ruminants feeding apart
from its competitive use as mopogastric Feedstuff is the lack
of economic drying facilities in the breweries which has
resulted in high cost of the product due to the heavy cost of
transporting the wet product. The ban on the importation of
malt in the country has led to considerable decline in  Lthe
production of BWG ., resulting in further increase in  the
cost.

Rice bran: It is fairly palatable to farm Animals and it
is a good source of B-vitamins. It contains abouk 10-15% crude
fibre (Umoh,1982). The bran is best preserved by heating or
drving immediately after milling. Because of the poor Ffeed
value of the bran ,large quantity of it is wsually wasted o
burut around rice mills,

iii. By-products of protein sources.

The most important agro industrial by-product used as
protein supplements  are the oil seed cakes, Cotton seed
cake (C3C), Groundnut cake (GNC), Palm kernel cake (PKC).
Undilinted and wundicorticated CS5C is bhe most widely used
oilseed cake for ruminants feoding in Migeria due to  its
availability and lower cozt compared to groundnut cake (GNC).
The declining productivity of cotton in Nigeria in Lhe recont

vears has affected the availability of CSC in Nigeria. Also
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the incorporation of the CSC in the diet of monogastrics has
further increased its cost beyond the reach of farmers.

Palm kernel meal: 't is fibrous, less palatable, aritty and
has lower protein content (14-16%) than GNC  and C23C.  The
degradability of the protein in the rumen is reported to  be
low (ARC,1980). Although, PKM ic cheaper than CSC, the cost
of transporting it from the Southern part of the country
where it iz produced to the North where most cuminants are
found makes it more expenzive.

Copra cake: This is a by product of coconut oil
axtraction. Tt is less fibrous than PKM and has slightly more
protein (24.4%) and more palatable . But it is less available
due to low production.

Sovabean calke and sunflowepr cake: These are mqore
nutritious with CP contents of 50% and 31% respectively. They
are very expensive such that their inclusion in the diets of

ruminants may nobt be economical .

2.4 Browse plants.

Browse plants play an important role in the putrition of
ruminants especial ly during the dry season when the quality
of forages is low. The list of browse plants available in
Nigeria was given by Saleem ef al., (1979) for sudan savanna
zope of North Western Nigeria and Mecha and adegbola, (1980)
for southern Nigeria. Most research work on browses in
Nigeria is limited to [ewucacna letwocephala and Gliricidia
senfum and recently Ficus spp. and are concentrated on small

13



ruminants with little or no work on cattle.

Productivity  of browses depends on  the species,
ecological zones and types of management adopted. The
productivity of the browses is difficult to know becauss of
the difficulty in measuring the primary product (Adegbola,
1977). However, the productivity of browses in a plantation
is higher <due to bettar =oil preparation and management
practices. The produckivity can also be meazured with a good
degree of accuracy.

There is  abundant information  opn the chemical
composition of bLrowses found in the South Western Nigeria
(Carew et &1..1980), North Western Nigeria (Saleem et
ail., 1979) and South Eastern Nigeria (Mecha apd nddegbola,
1960). The CP content of heavily browsed species panages from
12,3 toe 21.8%, and for moderately browsed species the CP
ranges from 5.3 to 15.6% (Salesm et al., 1979). Browse=s tres:s
and s=hrubs have on the average higher CP and minerals than
the grasses atbt any time of the vear (Adeabola,1985). The
crude Ffibre and ether extract of the browse s lower  than
grasses harvested at  the same time (Mecha and Adeabola,
1980). Rrowses like Leuvcaena luscocephala angd Ficus spp. have
enough  eperqy  to meet the requirement at maintenance and
above (Adegbola,1985).

The malor limitations to the use of some browses apark
from the Lhose of establishment management and biological

productivity are the presence of some apbi nuteitional
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compounds  which affect the nutriktive value of the forage as
well as the animal feeding on the browse . Some of the anti
nutritional compounds  found in browses includes mimosine,
tannineg ,oxalates  condenzed Lannin, nitrates which are found
in variouws part aof the olants .

2.5 Need for Non-conventional feedstuff.

From the above peview, it is evidently clear that the
range resources  cannot  adequately support high animal
productivity., There i bherefore a pesd to provide additional
nutrients  in form of cupplements to the animals in order  to
improve the productivity of grazing stock. The most direck
and quickest method of improving the wtilization of available
forage= is by feedipg high auality aaro ~industrial
by-products.  The cost and logistic implications of these
method are very high. Various types of plant introduction
particularly legumes, would seem promising ., though, the
actual wmethods of swch introduction within the social
sitvation of traditional pastoralism need to be carefully
conzidered. aAn introduction into fallow and by undersowing
oresently cultivated land may be more practical and benefit
Fulanl pastoralists more Lhan mass bush clearing and pasture
development.. A bebtter management of the present ranageland
using controlled burning and rotational grazing practices,
would involve Cthe least cost but would be difficult to
implement and control on a large scale. The most wvisible

strateqgy of improving the productivity of ruminants grazing
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the rangeland would be through protein supplementation
(Winter., 1991), since the CP contepnt of feed is closely
related to other parameters of nutritive value and has  been
shown to have an overriding influence on animal performance,
(Zemmelink, 1974). Considering the high cost of conventional
protein sources, the search for non-conventional, cheaper andd
non competitive sources of protein therefore, boecome neces-
sary. Some of non-conventional feeds being evaluated are:-
Poultry manure, blood meal, cassava and yvam peels etc.  The

thrust of this work is an driad poul bry manure .

2.6 POULTRY MANURE
Poultry manure is traditionally used as organic

manure in Nigeria. It is also used as feed for sheep, goats,
cattle and pigs. but this has not been adeqgualtely quantified.

It has been used as a nitrogen source for ruminants in other
countries (Tagari, 1962, in I=sreal, E£l-Sabbanp et al., 1970
in the United states). It i= capable of supplying the rumer
microbes pnitrogen necessary for rumen bacterial synthesis (Bels
1954, Jurtshuk et al., L1955). Poultry droppings is a ohes
source of niktrogen compared to urea and can be fed with
forages of mediom to high anergy content. HNitrogen in the
droppings i ten times more efficiently utilized when fed to
ruminants than when uvsed as manure for arowing crop (Smith and
Wheeler, 19792), and in mooetary tecms, the value of the droppi
as ruminant feed exceeds that of manure (Martin ef af., 1983).

There are generally two types of poultry droppings.
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These are the caged layer droppings which in addition to the
droppings. contains varying proportions of spilled chicken
fead, eqqg content and shell and feather all contributing to
the feading value of the dropping. The othear type deon
litter manure, contains litter gatecrials in addition to
spilled feed, feather and droppings from either lavers or
broilers in deep litbter houses. These two types of bpoultry
droppings are referred to as laver or broiler manure in the
present study

2.6.1. Chemical Composition of Poultry manure.

Generally, there are variations in the nutrient
composition of poultry manure. The major variations exist in
the crude protein content. which depends on factors such as
composition of the diet, the physiological state of the
birds, dryving temperature , duration of storage of the wet
material and type of litter (Polin et al.. 1971 .. Smith,
1974).

2:6.) i Nitrogen content of poultry manure

Yariouws warkeprs have reported different fiagures as tEhe M
content of poultry manure. Bhattacharva and Fontenot (1964)
and Polin et «l_, (1971) reported 4_.80% on the average.
Smith (1974) reported that the CP content of poultry manure
depended on the CP content of the diet of the birds. He found
that birds consuming diets containing 2.%% N (laver mash)
and Z_20tN (broiler mash) produced droppings containing 4.48

-~ B.76% N and 6.08 - 6£.40 2 N respectively. EL-Sabban et al
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e (1970) ., repotrted 3.2 % and 4.48 ¢ N for lavers and
broiler manure respectively. about 30 - 50 % of the reported
CP  content of poultry manure is true protein (Bhattacharya
and Fontenot, 1966), but Polin, ef al.. (1971) reported a
lower wvalue of 112 . The btrue protein content of poultiry
manure contains abt  least sixtean different amino acids
(Belasco, 19%4., Evan, et al., 1975 and Flegal and Zindel,
1971). Poultry manure is rich In glycine and cystine but low
in arginine, lysine and very low in methionine (Flegal and
Zindel, 1971). The major non-protein nitrogen compound in
poul try manure i chiefly uric acid (¢2 1 N oY) which,

according to Bhattacharyva, (1964) and Morgan (1970) accounts
for about 20-60% of the total nitrogen. Uric acid when
compared to urea iz less soluble in water and more slowly
available to the rumen microbes and therefore, subject to

less loss theough ammonia production by direct absorption.

2.6.1.2. Energy content of Poultry manure.

The enerqgy content of poultry manure is generally low,
{(Lowman and Knight, 1971). This is attributed to the high
ash content of the manure. Ory poulbtpry manure has a
digestible energy value of 2.0 Mcal/kg for sheep and cattle,
making it approximately adquivalent to a aood quality hay
(Bull and Reid, 1971). Bhattarcharya and Fontenot, (1946)
reported 2.44 Mcal/kg digestive energy for broiler manure in
sheep, this value compared favourably with the 2_48Mcal/kg
for alfalfa hay. The type of littar material used had no
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affect on the energy value (Bhattacharva and fontenot., 1966).
However, in another study in which the manure contained
citrus pulp as the litter, Malik and Bhattacharyva, (1971)
reported a significant iIncrease in the digestible and
metabolizable eneray.

2.6.1.3. Mineral Composition of Poultry manure.

Layer manure has a high ash content of 28% (8ull and
Reid, 1971 and Polin et a«l., 1971) which lowers its enerqy
content. The ash content of broiler manure is about 15% and
compares well with most patural foodstuffs (EL-Sabban et al
-y 196%). The calcium and phosphorus  contenks of layer
manure are 5.7% and 2.5% and those of broiler manure are 1.7%
and 1.5% reaspectively, (FL- Sabban ef al.. 1969 and PFolin et
al., 1971). When poultry waste was used as bLhe sole protein
source, the calcium and phosphorus was 27 and 75 percent
available (Bull and Raid, 1971). EL-Sabban et al., (1969)
reported the sodiuvm and copper contents of the manure to be
0.54% and O_94ppm respectively. @A higher value for copper,

150ppm (Hodgaette, 1971) have also bean reported.

2.6.1.4. Fibre content of poultry manure.

The laver manure has a lower crude fibre content than
the broiler manure, this is associated with the litter
materials which are mostly fibrouvs materials. The orude
fibre content of layer waste is about 12% (Polin et. al., 1971
and Long et. af., 1969) while that of broiler waste is 146%
(Bhattacharva and Fontenot, 1966)
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2.6.2. Nutritive valus of poultry manure

Intake of dried poultry manure is usually low at  the
start of a feeding trial, but improves with time (abu-lzzedin
and Bhattacharya, 1969). Molasses could be added when
available to improve palatability and up to 102 inclusion of
unprocessad  broiler manure was found not Lo have any effect
on intake (Bhattacharya et. al., 1971, and Harmon et. al..
(1975). Crude protein digestibility of layer manure when fed
as sole (20%) protein source is about 532 (Tinnimit ¢ al..
1972), a higher value of 77% wa: reported by Lowman and
Knight (1970) and Brugman et al., (19644) using sheep.
However, Smith and Calvert, (197&) aobserved no differences in
dry matter and CP digestibility when poultry manure replaced

sovbean meal at 0,50 and 100% in cheeap.

In another atudy in which broiler manure constituted 50%
of the ration of sheep, Bhattacharyva and Fontencot, (1940) and
Moclnnes et &l., (1948) gave the digestibility value as  70%.
In a sole broiler manure ration, the digestibility was 77-82%
for sheep (Jeroch et al., 1949). In a practical ration fed to
cattle, the overall digestibility of organic matter declined
at an exponential rate from 76 to &7 % when the level of DPM
incorporated increased from 20 to 80 % | even though the feed
intake of all the ration remained the same ( Tinnimit et &t
-,1972)

The amount of nitrogen retained iz affected by the

quantity of poultry manure fed. Iri an expoariment with



sheep, no difference was observed in nitrogen retained when
the wmwanure contributed wup to 50% of the purified diet
(Bhattacharya and Fontenot 1260). 0On the contrary, Ammerman
et &1.,(1969) repaorted a marked change in nitrogen retained
when the manure copstituted up to 65T of sheep ration
comparad to soybean basal diet.

In a study in which poultry manure replaced $5% of equal
amounts of a mixture of barlay, 01l cake and wheat bran in
cattle fattening ration, live weight gains were 78% more than
the control group (Rodrigues and Zorita 1967).

In another study, Denison et af., (1973) obhserved an
improvement iIn daily weight gains in cattle fed ration in
which 25% of the sunflowar peal was replaced by 21% poulbrw
maaure. Swmith (1974) and Cooper et &f.. (1974) abserved po
differences in dry matter intake, average daily gain, feed
afficiency and nutrient utilization in a corn meal containing
aither 12.8% CSC or 20.5% dried poultry manure. Contrary to
the above cbservations., Bucholtz et. al.. (1971) reported a
depression in daily gains of steer fad diet containing 323
dried poultry manure and he attributed this to inadequate
consumption of the layer manure used i Lthe study | P
similar observation was also made by Westhuizen, of al..
(3972 Inclusion of broiler manure st 25% of soybean meal
did not have any significant reduction in daily gains. 1o a
trial conducted by Smith (1974), inclusion of broiler manure

reszulted in daily weight gains of 0.64kg in cattle fed rice
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bran and atraw as compared to 0.45kg far  those without
broiler manure. In another stody Muftic et af_ ,(1969)
reported a higher daily gains of 1.2Kg when cattle ration was
replaced at 40% broiller manure, Bastman, (1973), however,
observed no difference in daily gains of beef cattle when
poultry manure was ipcluded at 20, 40 and 40%. Cullison et
al.,(1973), Cooper et al., (1974) observed pno diffeareace in
the performance of steer fed dried poultry manure at 0, 50
and 100% level. On the contrary, Devisovy et al.., (1973%)
reported a decline in daily gain when the level of inclusion
exceeded 25%.

Lambs fed poultiy manurae have alsa shown an  iaprovenent
in their parformance, (Adu and Lakpini, 1983). Mclpnes ef
&1..(1968), abserved no Jdifference in the performance of
merino sheep fed 365g, 235g and 190 g of poultry manure per
day. In another study involving six month old Merine sheep
Jreplacing carob bean in a concentrate mixture at 34% dried
poultry manure did not show any Jdifference (Rodrigues and
Zorita, 1967). Smith and Calvert (1972) reported no
difference in the average daily gaing and feed required per
unit gain in lambs when dried poultry manure replaced sovbean
meal at 0, S0 and 100% level even though LCthe performance
tanded to decline by 2 and 15% respectively at 100% coybean
meal replacement. In a more recent work, Adegbola et
alf.,(1990) observed pno difference in the average daily gains

and feed efficiency in West African Dwarf Sheep fed 55.0g of
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feed in which caged hen manure replaced grountnut cake from O
to 100%.

Milk production is enhanced by feeding poultry manure
to animals. Muftic et al.,(1949) reported an unexpected
increase in milk vield of cows fed 75% broiler manure and 25%
around corn with 2kg hay per day. Fwes seem to respond less
to dried poultry manure in terms of milk production
(Rodrigues and Zorita, 19467). The quality of milk resulting
from feeding dried poultry waste is another major area of
concern, but the work of Zindel (1970), Bull and Reid (1971)
showed no adverse effect on the quality of milk when dried
poul try waste replaced 50% of bthe concentrate mixtoure,

2.6.3. Microbiological content of poultry manure and methods
of disinfecting the manure.

Poultry manure aparct from being a component of feed, is
also a potential source of danger te Lhe animal consuming the
marnuye . The manure contains pathogens and residues of drugs
used in diseasze control. Pathogens like parasites, fungi,
toxins, bacteria and virus which are capable of causing
disease In humans, livestock and poultry have besn isolated
(U.S.D.A. 1957; Schwade, 1964 and Lovett, 1272). Froshly
voided poultry droppinags may contain [ lmone] la,
mycobaterium, clostridium, streptocccus, stapylococous ,
shigella, listeria , Escherichia Coli, mould, yeast, proteus
and coliforms (Kraft et al.,1269; Alexandra et &l.,1948 and

Galton ef &f., 1964). Howevar, Lovett af gf..(1971) did not
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detect any =zalmonella in samples taken from four Ffarms in
Ohio. The level of wmicrebial coptent in animal manure
depends on  factors such as the management svetems in bthe
farm. P& moisture content and temperature. Lengath of storage
has 1little influence on the microbial content of the manure
(Lovett et al..1971)

Poultry droppinags carry human pathogens suoch as  the
NMewcastle disease, and psittacosis which cause conjunctivitis
and pneumonia in humans (Schwade, 19640, The cage layer
manure has an offepsive odour and is messy to handle, there
is therefore the nesd o carry out some form of processing to
reduce or eliminate the bacterial load to a tolerable level
as well as to obtain a more stable and odourless wmaterial.
This will reduce the rizsk which the animals consuming Lhe
manure is exposed to and consequently Lhe fipal consumer of
the animal product. Less risk is expacted when mamywe of one
species of animal is fed to another species o the risk in
feeding the poultry manure to cattle s less.

Various processing methods have been employed to  render
poultry manure safe as cattle feed. These methods include
oven-deving, anmsiling, sun-drying, ailr-driving, heating,
freeze drying paraformaldehyde and othylene oxide treatments,
(Fianue et. al., 1984 ). Messer et. al.. (1971). observed
that all the Salmonella and Arizona spp  in poultry manure

were eliminated when dried at 4800 for 20min irrespective of

the moisture content .



Alexandra et al., (19268) showad that certain seeded
potential pathogens survived longer in sterilized droppings
than unsterilized ones. According to them., storing the
dropping for 12 months was adequate in destroving all the
salmonella presentf. In a similar study, droppings stored in
a 50 litter drum for & days in summer (16-25%) and for 26
days in winter (5-110c) completely destroyved salmons)lla
(Strauch and Muller, 1948).

Sun~drying is the most practical and economical ly
feasible mathod in Nigeria, considering the high cost  of
equipments required in other method=z, This method (spreading
the manure in the sun for 4-5 days) has been successfully
used by Adu and Lakpini, (1983) 0Odhoda (1289) and adgbola et
al., (1990). Fosiling poultrvy manure is another feasibla
method of 21iminating the pathogen through fermentation of
soluble sugars by anaerobic microorganiasms into acetic and
lactic acids. This method has been found to deodorize Lhe
manure,  impart pleasant aroma and enhance palatability and
voluntary intake when poultry manure was used up to  45%  of
total dry matter of ensiling material (Harmon et al., 1975).
2.6.4. Drugs and chemicals in poultry manure and their

effect on the quality of animal products

There are many drugs used for disedase contral treatment
and for the promotion of prodoction. They include
antibiotics, coccidiostat, arsenic, hormones anpd heavy

metals. Most of these drugs are present in poultry droppings
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at varying proportions. According to USDA (1957), the major
concern of the United States Food and Orugs administration
regarding recycling of animal waste is the possible danger to
the health of the animal and humans consuming the animal
products Drying, autoclaving and ensiling methods have
beean reported to caduce the deugs in the droppings.
(Fontenot 1971), In another study, Fontenot (1972) Bruagman
et «l..(1967) observed that steers fed diet containing 5S0%
dried poultry manure for 121 days had 0_19 and 0.4£27ppm  of
arsenic compound in the muscles and liver as compared to the
recommended arsenic compound level of O0_S5ppm and 2.0ppm for
muscles and liver of chicken, when the fead was withdrawn 5
days before slavghter. Arsenic content of milk from cows fed
dried poultry manure containing 12 ppm arsenic with daily
arsenic intake of 40mg/cow/day showed no increase in  arsenic
content (Brugman et al_, 1967).

Antibiotics: Antibiotics that may legally be fed to
poultry include oxytetracycline, chlortetracycline,
penjcillin, streptomycin, neomyeirn, dityedrastreptomycin,
eryvthromycin, spectinomycin, tyvlosin, bambermvein,
lincomycin, tetracycline dmd bacitracin, (Bhatacharya and
Taylor, 1974). Webb and fontepot (1972) aobserved that
penicillin, oxvtetracycline, chortetracycline, neomycin and
zine contained in poultry manure when fed at 2% or 5 %2 in a
ration of steer for 112 or 198 days chowed npo detectable

amount of tissue residue of the anptibiotics, except for
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chlortetracycline when the feed was withdrawn S days o the
slaughtering of the steey.

Hormones: Presently, hormones are nob permitted in
commercial poultry rations. However, an incidence of abortion
has bean reported in cows fed broiler manure having
oestrogenic activities of 10mg/100g as compared to 1mg/100g
in forage crops (Griel et al.. 1969). Hertelendy et al..(1969)
established the presence of 17 -beta estradiol in the hen's
urine. The presence of hormones in laviog birds was found to
be significantly less than ip non- layving birds. However
Elmund &t al.,(1971) observed that drying the manure at a
neutral PH seems to destroy the activities of the hormones.

In Migeria, the major drugs fed bto poultry are the
antibiotics, mostly used in disease control. No oroblem is
likely to occur if the feeds containing the poulbtry manure
is withdrawn five days before the cattle is slaughtered, (Webb
and Fontenot 1972). Proper cooking has also been identified
to decrease the activities of antibiotics (Huber, 1971),.

Copper toxicity i= & likely prablem, if the birds are fed
copper sulphate (Fontenot, 1970). Fontenot (1970) recommended
that droppings containing up to 100 ppm  copper  should be
avoided especially for sheep. However, Lowman and Knight
(1970.) showed that moskt of the copper in the manure may npot
be available to ruminants. Mo undesirable flavour on  meat
and milk of animals fed poultry manure has heen obsepved(

EL~Zabban et al.,(1970; Thomas et af., 1972 and Bucheltz et
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al.. (19271) from result of taste panel.

2.6.5. Effect of processing methods on the quality of
poultry manure.
Drying temperature.

Drving temperature haz been found to decrease the
nutrient content of poultry droppings. Sheppart et al.,
(1971} obsarved an inverse relationship between the drying
temperature and the resulting total protein found in  the
dried manure. when the manure was dried, at &450c for 24
hours, Manoukas et al., (1964) abserved a decrease of 1.2
20.2% and 7.1 -15.2% for energy and nitrogen respectively.
In another study, Fontenot et al..(1980) reported a decrease
in nitrogen and ether extract from 42.5 and 6.3% to 34.4 and
2.9% respectively. Higher drying temperature and longer
drying period =seem to increase the loss of nitrogen from
broiler excreta (Kubena et gl., 1973). When broiler manure
was acidified to PH & prior to drving Lt reduced the Nitrogen
loss. Contrary to the above observations | Brougman et
@l: (19467) did not observe any marked change in the cohemical
composition of broiler manure when heated at  135c  for
1lhours. He however, noticed 7_.6% depression in digestibility
of the manure.

(b) Age of the manure.

fige of the droppings before drying has alsc been
reported by Couch (1972) to result in 60% loss in nitrogen.
Ensiling droppings with high moisturised qround corn at ratio
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1 = 2 tepnded to preserve the nitrogen and increase the
intake. Contrary to the above view, Shannon and Brown (1969)
showed that heat treatment increased the nitrogen content of
droppings from 4-10%. Air-drying which is the cheapest
method of drying poultry manure has been observed to result
in less loss of both CP and ether extract whén comparad  to

steam treatment (Long ef al., 1969).
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MATERTALS AND METHODS
3.1 Expariment 1. Nutrient composition of poultry manure.
I.1.1. Intrnduction._ | - .

One  major prdblﬂm'aasuviat@d with intensive poultry
produstion  Is that of waste disposal and with rensw  inktrest
in poultry farming, this problem is likely to be on  the
inorease . about 2.2 million tons of poultry manure is expsacied
From fthe 20 million Pouslbry In the country assuming the 704
waste por bicrd peor day  (Qluvenmi  and Robert  1979) fhis
cantity of  wasto is capable of feeding about 10 willion
cattle for a vear assuming daily intske of 700¢9. This in
addition bt alleviabing waate dimpossl  peobllem .wiil
serve an oan alternative to.the more axpensive  cohbventional
orotain sovroe for raminants ia the oountey .

The objectives of this study is to determine the
variability In the nutrient composition of ooultey manurs by
sampling farms with different management and fesding aystens
in attampt to  obtain average walues for the | vari_us
nttriants. |

2.1.2. Collection of the poultry manurs samples.

Paultery manure wis collacted in nine farms 1o and geound

Zaria for  the purpose of tThis experiment. The samples
collectad weare  in Tour aroudss; namely  the laver maoura,

Lroiler manure, oock manure and pullet manuee. The  laver

manura sanples were of twe tvoes, the cage manure which  was



collected from birds that are kept in cages and are in  their
first year of laving and the other was from birds on littars
and are also in their First year of laying. In more than 70%
of the farms where the manure samples were collected | the
samples were usuvally removed once in every month whereas in
the remaining farms they were left for more than two months.
The broiler manure was from birds that were between 5~ 8
weaks of aqge except in the backyard poultry farm where Lthe
birds were about 10 weeks old. The pullet manure was from
birds that were bebtween 12 Lo 16 weeks old while the cock
manure was from mature cocks of about & months of age.  The
samples were analysed al the National Animal Produciion
Research Institute laboratory.
3.1.3. Chemical analysis of the samples.

Proximate analysis of the samples were determined using
the method of A0 .A.C (1984). Diy matter (DM) was determined
on duplicate samples by heating a known weight of sanple at
100°%  overnight. The nitrogen content was  determined
according to the Kjeldahl sulphuric acid digestion technique
and the nitrogen content so obbained was multiplied by &_25
to give the CP caontent of the samples. (he gross oenergy
content was determined by combusting 1. 2Zgm sample in a
Gallenkamp adiabatic auvtoboml: calorimeter. HNeutral detargent
Fibre (NOF) and acid detergent fibra (ADF) of Lthe samples
were detarmined by the methods of Van Soest (1243).  Tha

calciuvm and magnesium contents of the samples were determined
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by using the doublead beamed atomic absoirption
spectrophotometer model 760 while the phosphorus content  was
determined by using aoteo analysing flame photometer (Corning flam
Photometer 410) according to the method of whiteside, 1976,
S.2: Expariment 2. Growth trials with supplements
containing poultry manure
Introduction.
Several authors ( de Lecuw, 1971.. Umunna and Agishi,

1988 and Blair rains, 1963) had chown the limitations of
Lropeal farages to provide jeseonable Agnimal production Hence
the slow qrowth rate and the seasonal fluctuations in  Ethe
arowth rate of the calttle grazing nmatural pastures. Since
majority of the cattle in the country are in the hands of the
pasturalist, any effort to improve the performance of grazing
animal will be commendable. Winter (1922), however, cuggested
the protein supplementation. Copsidering the hige cost
conventional protein sources, there 1s  the nead to
incaorporate cheaper sources of protein . Although, the use of
poultry manure in livestock feeding is not new in the
country, there is dearth of information on its utilization as
supplements for catbttle grazing matural pastures. Poultry
manure is cheap and available and its incorporation in  Lhe
supplements will reduce the cost of production and increase
the profit margin of the farmers. In Lthe current btrial Layer
and Broiler manure were chosen becauvse of it availability.

The objectives of the two trials reported here are:
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1. To determine the effect of feeding dried poulltry manure
(OPM) on the growth response of cattle grazing natural
pastures during the wet season.

11. To determine the best level at which both sup-dried layer

manure (SDLM) and sun-dried broiler manure (SDBM) can replace

cotton seed cake without any detrimental effect on the health
and the growth response of the cattle.

3.2.1. Trial := The growth response of Friesian x Bunaji
crossbred bulls grazing natural pastures and
receiving supplements containing cotton seed cake
(CsC) and sun dried layar manure (SDLM)

The trial was conducted in  the National Animal
Production Research Institute, Shika (NMorthern Guinea Savanns
Zone ) between August 192921 and January 1992 for a period of
112 days which correspond to late wet seagson and early dry
gseason in this ecological zone, sShika is located opn lat. 1lo
15" and long. 70 327_ The rainfall distribution during the
vaar is presented in table 1.

Animal and management:-

Twenty eight Friesian x Bunaji crossbred bulls of live
weight ranging between 6¢0-190kg were blocked by weight and
randomly allotted to seven groups. Each of Lhe groups was
balanced for weight and randomly allotted to each of LevVear
treatments in a completely randomized desian. The bulls were
treated against ectoparasites and endoparasites before the

Lreatments were imposed. Treatment against ectoparasites were
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repeated weekly durina the wet season and forthnightly during
the dry season. Three of the bulls fell into the feeding
trough and died during the trial.

Treatments and feeding:-

The treatments consisted of dried layer waste replacing
cotton seed cake at 0,.20.40_.60 80 and 100 percent weight for
welght., aAnother group of bulls which served as  the ocontrol
was not supplemented. The layer manure used in the bErial was
obtained from caged hen house in NAPRI. The manure was
sun—-dried for s=six days during the previous dry season in
Fabruary. The CP content of the supplements range between
17.13 to 23.38 percent. The =supplements were fed at 103 of
astimated dry matter intake on individual basis 1n the
morning before the bulls were grazed on the range. Left over
of the supplements were weighed the following morning to
obtain the supplement intake.

Parameters measured:-
(i) Liveweight:-

The bulls were weilghed at the beginning of the trial and
abt  two weekly intervals and at the livewsights were used to
estimate liveweight changes.

(ii) Rumen ammonia concentration:-

At the end of the trial, rumen floid samples were
collected two hours after feeding the supplements From each
bull. About 30-40mls of the ruwen fluid was deawn from each

animal using a stomach tube which was about 150 cm long with
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a wmoetallic rumen Tluld strainer attached at the end. The
tube was passed through a pipe placed in the animal’s mouth,
this was Eo prevent the animal from bitting the tube, f
suction pump through which the floid was drawn was atbached
to the other end of the tube. The Fluid was presarved with
an aqual quantity of IN sulphuric acid (r@304) to trap the
ammonia from escaping and frozen until analvsed. Fumarn
ammonia was estimated by steam distillation into baric acid
and back titrated with 0.01 N Hcl ( Whitehead et al.., 19276).
the rumen amonia copncentrations weire caloulated in  wmg/100m]
of the rumen fluid.

(iii) Supplement intake:-

Leftt over of the supplements offered were weighed every
morning from where supplement Intake was estimated b
difference.

3.2.2. Trial 2:- The growth response of bunaji bulls grazing
natural pastures and receiving supplements containing cotton
seed cake (CSC) and sun-dried broilar manure (SDBM).

This trial taook place during the wet season betbweaen
August and November 1992 apd lasted for 98 days. Because of
lack of enpough animals we could pot replace C3C with
sun-dried broiler manure from O Lo 100 level as in the first
trial.

Animals and management:-
Twenty Bunaji bulls (Average weight 11700146 .00 kalwere

used. The bulls were blocked by weight‘and randomly allotlied



to  four treastments in conpletely randomisad desian. Before
the treatments were imposed, the bulls were treated against
actoparasites and andoparasites. Treatment against
actoparasiktes was repeated avery wesk throuaghout the
exper iment.

Treatments: -

The treatments consisted of sun-driad broiler manure
(SDLM) replacing CSC at 25, 50, and 75 percent weight for
welght . Another group which served as the control was not
supplemented.

Preparation of supplements:-

The manure was collacted from a deep litter house in
NAPRT, and was sun-dried for six days during the dry  seasaon
(February) and stored until needed. The supplements ware fed
at 15%% of estimated dry matter intake to Ekhe bulls
individually in the morning before they were arazed on the
ranags Tar ejiaght hour< ., Any supplement not  consumed  was
we lghed the follawing morning and the weight wsed to
estimate asupplement intake by difference.,

Parameters measured:-
(i) Liveweight

The bulls were weighed at the beginning of  the trial
and forth-nightly afterwards, the supplements of fered woere
adjusted based on the new weight., On each weighing day, body
condition score, wusing Pullan (1978) method, was pecorded by

two scores and the average btaken.



Rumen ammonia concentrations:-

Rumernn Tlold samples wWere collectsd fwo hHours  atter
feeding the supplements at the end of the trial from each of
the bulls. The procedurs pf collection and analysis were the
wame as described in trial 1.  |

Plasma minerals concentration:-

about 10ml of blood was taken from the Jugular vein of
agch a1l Elree times during the trisl. Thesae waore (1) A
day before the start of the trial (17/8/92), (ii) wmid stage
during the trial (29/9/92) and (111} at the end of the. trial
(1011092, A small quantity of anticosgulant, EOTa (Fthylens
diamineg  tebra acebic acid) was added to the blood samgle at
collection  amd then centrifuged to separate the plasna £1om

Blood wells, The decanted plaﬁma'was then praserved In &
rafrigecator at 400 and usaed in the determination of  caleiue
anc magnesium asing the atoemic absorption spectrophotongter
madel 940 (Shimadzy), Phosphorus wag determnined by using the
auto  armalysing  flame photometer (Coroging flame  photometer
410) socording o the method of Whiteside, 1976,

Rainfall record:~
The rainfall data for the two vears (1991 and 1992) of the

trial are presented in table 1.



Table 1. Summary of rainfall (mm) data during the two years

(1991 and 1992) grazing trial.

Months Year 1 (1991)
April 1077.72

My 79904646

June 4137 .28

July 6177 .28
August BLLE 94
Septembog 2052.32
October 1080 .77
Total 32187.13

DEF &4

DER = Davys of effective rain.

Source ~NAPR] meteoralogy section

Statistical analysis : -

Data qenerated from the two

analysed using the general linear model (GLM)
statistical analysis system, 3SaAS (19287) and the means
separated using the lLeast Square Difference (LSD) Steel

Torrie (1960). Samples of forage grazed by the

arazing

2283 .46
5590 .54
5590 _54
8087 .36
5628 .64
744 .22
25976.58

&4

trials

procoedure

collected twice during each trial and identified.

bulls

wWere
of
wWere
and

Nere



CHAPTER FOUR
RESULTS AND DISCUSSION.
4.1. RESULTS.

4.1.1 Expariment 1.

Table 2. shows the chemical composition of sun-dried
poultry manure. The dry matter content of the various poultry
manurs sources tested was about 27+0.23 5. The energy content
of the manure ranged between 3.29 to 4.21 kcal/kg, with layer
manure having the lowest value while broiler manure had the
highest energy  value. Ash content of  the manure ranged
between 16,16 and 28.96% |, laver manure had the highest while
broiler manure had the lowe=st. The crude protein content of

the manure varied widely between 15.45% to 25.58 2. The
highest wvalue came from Lroiler manure and the lowest from
layer manure. The CP values for cock and pullet manure fell
between those of broiler apd laver manure. NDF and ADF values
of the tested manure are within the range of 44_47-49_.25% and
19,4022 _.45% respectively.
The highest levels of calcium, phosphorus and magnesium
were  obtained from layver manure, while the lowest level for
calciom, phosphorous  and magnesium came from the broiler,

cock and pullet manure respectivaly.



Table 2: Chemical composition (% DM) of sun-dried poultry

manure
"~ twpe of poultry manure
Parameters  SOLM  SoBM  SOPM  sSoom

Ory matter a71_.53 Q7. 2D 97 .54 7 .68
e 14,13 25.58 18._4%5 1565
NOF 47 &2 44 .47 4455 49 _ 2%
ADF 20.31 12.40 1975 22.45
GE (Kcal /KG 3.29 4.21 3.57 3.49
Ash 28.93 1616 20.91 21._44
Calcium 410 2.50 2.89 2.83
Phosphorus 2.50 1.80 1.33 1.5%0
Magnesiun 0_49 Q.38 0.28 0.21

S00M Sundiried laver manure

SDEM sundried broiler manure

I

SDCHM sundried cock manue

SOPM = sundried pulleb manure



Experiment 2. Trial 1.
The chemical composition of the supplements fod in
expariments 2. trial 1. are presented in table 3a.

Table 3A: Chemical composition of the supplements fed
to the bulls during the first (1991) trial.

T B b B 4 b o b el . - s o | 17 — - -

Percent SOLM in CSC supplements

- - B - — - - - - — et M i S — = vam e b e

Parameters O Z0 a0 6O f0 '160
DOM% P7.26 96_.31 .23 25.81 P5.746 95.72
C.P.% 23.38 21.56 2. 75 23.19 18.75 17.13
GE (KCAL/Kg) 4.8¢ 475 400 z.91 3,46 3.34
NODF % 50.5¢ a6 .94 40 .26 33.62 26.95 22.64
ADF % 23.06 29.00 2556 38.31 4297 a0_79

e 8 o — —— e M —— e — A ——— — " g

(K1/g=KCal/axa_184)

The predominant forage species on the range where the bulls

Were arazed during the two trials include Cynoclon
dactvlon, Cenchrus cIilid&rls,Andropodon gayvantis, Hyoarrhenls
spp, Sporobolos s, Tephrosia bacteolata, amd Stylosanthes
mucronsta .

Average daily gains and rumen ammonia concentration of
bulls used in trial 1 are presented in table 4. The results
indicated that. replacing C5C with SOLM significantly

(P<0.05) influenced the daily weight gains and supplement
intake but had no effect (P>0.0%) on the rumen ammonia
concentrations. Intake of the supplements decreased as  the

proportion of SDILW in them increased. when CSC was replaced

a1



at 20.40,60 .80 and 100% with SDLW, intake of the supplement
decreased by 2.25%, 6.84, 23.58, 38.81 and 58.11 percent
respectively. Rumern ammonia conceptrations of bulls  fed
various supplements varied between 12.51 - 9.13 ma/100ml.
Although, increasing SDLM in the supplemant had e}
significant (P>G.05) effect on the rumen ammonia
concentration, the supplemented groupse had higher rfumen
ammonia concentration than the control aroup.

Daily weight gains of bulls during the trial ranged
between 0.525 -0.297kg. The weight gains increased as the
proportions of SDLW increased in the supplements, then peaked
at 60% level of replacement after which it declined.
Percentage improvement in daily weight response of
supplemented bulls over the conbrol group are 43.43,11.34
39.38, 40.24, 26.67 and 21.44a for the treatment containing
0,20,40,60,80 and 100% SDLW respectively.Also, the bulls
receiving C8C alone had the best weight response which is
abodl 3619, &.67, 533, 22.86 and 27_81 percent better when

compared to those receiving supplement containing 20, 40, 40,
80 and 100 percent S0LW.
The supplement coasumed per  kKilogramme body weight
decreased (P<0.05) as the proportion of SOLW increased in the
supplements. The cost of supplement per Kilogramme gain
decreased from 1.97 to 0_11 Najra as the proportion of SOLW

increased in the supplement.
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Table 4: Supplement intake, rumen ammonia concentrations and
live-weight gains of bulls grazing natural pastures
- and receiving supplements containing sun-dried layer
manure (SDLM) and cotton seed cakes (CSC).

- - o e W e -

Control Percent SDLM in CSC supplement
No 0 20 40 &0 80 LOnD LSO
Parmeters supplement
f Numbr of bulls -1 4 4 3 3 4 4
Initial

weight (kg) 113,33 116,25 117.50 140_00 100,00 120,00 107.%0

Final weight 14¢.67 175.00 155.00 195.00 155.47 165.00 158.00
(kg)

Tatal
gain (Kg)  23.33% 58.75% 37.50% 55 00% s5.67% 45.00® 42.50®  15.45

Averaqe
daily gain
(kg)  0.297° 0.525% 0.235% 0_490® a_497® 0_405M o _379%  0.14

Parcent

improvement

over the

control - 43.43 11.34 39.28 40.24 26 .67 21.64

Suppl.intake
} (g/day) - a47.59% a01_32%¢ 417 32 338 57" 270.80% 211 96! 130,09

Rumen ammonia

concentration

mg/100ml) 2.13 11.12 13 .51 10.41 11.87 10.5%9 9.87 1.02
Supplement

intake/ gain

(Kg/kg) - o.aa®  1.200 1.0 0.7 0.6 0.56! 0.42

Cost of
supblement
(N/kg) - 1.68 1.97 1.31 0.63 0.38 0.11

Lbe,d Means on the same rows with different superscript differ
significantly (P<¢0.05)



Expariment 2.trial 2.
The chemical composition of the supplement (CSCSOBM)
is presented in table 35,

Table 3B: Chemical composition of the supplements fed
to the bulls during the second (1992)) trial.
Percent SDEM in the supplements

Parameters 25 S0 75
oM % 26 .08 25.45 25.21
cp % 23. 56 24_3%1 22.81
ADF % 29_38 650 27.95
MNUF % 45 _02 24 .47 19.44
GE (Keal /kg) 4.32 3.98 3.24
ASH % 16 .71 19 .67 14 .41
Calcium % 2.01 229 2.92
Mhosphorus £ 1.44 1.53 1L.70
Magnesium % 0.45 0.47 0.21

Paerformance data of the bulls used in the trial are

prosented in table 5. The results showed that replacing SOBM
with CSC had a significant effect (P<0.05%) on the daily
waight Qalns, rumen  ammonlia concentrations, cost of
supplement pec Kilogramme aain and body condition score, but
the affect on the intake of the swupplopents was not
significant (P>0.05). Daily intake of the supplement varied
betweaen 743.78 to B13.XY G ammes Supplementation

Significantly (P<0.05%) elavated the e ammonia
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concantration above those of control group. Supplementation
with 25, 50 and 75% 3S0BM, elevated the rumen ammonia
concentrations of the bulls above those on the control by
50.41, 100 and 49.75 % respectively.

Daily weight gains of bulls reorded during the trial
ranged between 0.159 to 0.512 kg The weight gain increased
with increase in the level of SDGH in the supplement wp  to
502 level of replacement then it declined. Supplementation
improved daily weight gains by 60.92% when compared to the
control. Bulle receiving supplement containing %02 SDAEM
improved the daily weight gains by 222,01, 49.22, and aA0_.27
percent when compared to those on copbrol,. 25 and 752 308M
inclusion levels.

Supplement consumed per Kilogramme gains was lowest for
bulls receiving 50% S0BM. Cost of cupplement consumed bper
Kilogramme gain decreased as the level of SDBM increased in
the supplemant . Body condition score was highest for bulls
an 50%  SDBM  inclusion diet and improved as  the trial

progressed .
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Table 5: Supplement intake, rumen ammonia concentrations
and weight gains of bulls grazing natural
pastures and receiving supplements containing
sun~dried broilers manure (S0BM) and cotton seed cakes(CSC).

o R e TA e B L AT TS A W [T T e T A TUC I T AL T AL T BT AT R R W 1Y L T S A I LR A Rt B S TR et e B M i e b TH e 8 i el e e e wo bk A

Paramsters cantrol percent SOBM in L3S0 suppemant
{No supplement) 2% 50 75 LD
Numbers of bulls 5 3 5 t 5
Initial weight . i
(ke 187.00 170,00 178.00 172.00
Final weight C : o
(kg) 202,40 204,00 228.20 214.80
Total weight . .b S '
gain {kq) 15,600 13,60 5020l 35.80" 8.44
Daily gain o b - 5
(k@) n_159° 0.%43 0.512% 0.365 0.084
Percent weight |
improvement over .
control . 115,72 222.01 129.54
Total suppl. : :
consuped (kg) w 72.89 T6 .49 17.3%7 12 4%
paily suppl. . 743.78  813.11 789.50  128.87
conaumed{g) -
Rumen apmenia 6.0% 9_orth 12308 9.0zt 366
Conc. (mg/100ml) \
Suppl.consumad/ o :
gain (Kg/kg) - a2 159 2.1 0.23
cost of suppl.{M/Kg) - .34 1.7%  1.41
Bady condition 4,560 a.6a 4.803 a.63 0.20
seore . : _ _
Plasima Calcium
conc. (Mg/100m1) 10,47 16,13 10.27 1G.43 2.40
Pilasmz Magnasium.
cons ., {(Mg/100ml) 1.27 1.20 L.17 1.20 0.39
plasma phosphorus. \ _ b
cone_ (Hyg\1ooal) 11.35° 12.36% 14 191 14,15 3,22

AP B Sl W T IR Sl e W T gk T G R e e L et S Akt U I MR M i e 1o K b A v s s T ALt o i e e S e 1 e Wi e M R B e M e W R W R S M T T e

0.0 Mpans on the same row with different superseript
differ significantly (P<0.05)
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Data on plasma calcium, magnesium dnd phosphorus

concentrationz are presented in table &, Before Lhe
treatments werae imposed the calcium and phosphorus

concentrations of the bulls differed between treatments. But

magnesium was similar., As the trial brogressed (second

sampling) both the calcium and maqgnesium excant for
phosphorus  concentration became similar (P20.05) and at  the

end of the trial.

Table 6: Plasma calcium, magnesium and phosphorus concentrations
(kg/100ml) sampled at three different stages from bulls
grazing natural pastures and receiving supplements

caontaining SDBM and CSC.

FrREATHENT S,

Time of MNey Percent SOBM in CSC Diet
sampling Minerals supplement 29 50 75 L350
Bafore commencing Ca 10802 9_10“ 3_20” 5.40b 1.74
the trial (1) Mg 1.10 0_90 1.00 1.10 0.26&
1\8/8/92 o 11.74° 1407 16122 16 642 3 97
Mid stage into Ca 10.50 2?.80 11.10 L1.50 3.2
the trial (I1) Ma 1.50 1.40 1.30 1.3%0 0.5
26/9/92 P 11590 12,738 12 7% 15 190 2 22
End of the ca 1010 11.40 11.20 11.00 2.14
trial 10/11/92 Ma 1.20 1.30 110 1:20 0.35

= 10,73 11.78 10.31 10.59 3_03

b Means on the same romw with different supersoriok differ
significantly (P<0.05)
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Inclusion of SDEM did not show any effect on the oplasma
concentrations of calcium and Magnesium except for
Phosphorus. (table 5. Time of sampling significantly
affected (P<0_.05%) the concentration of the minerals (table
7). It wias observed that plasma oalcium oconcentrations
decreased as the trial progressed and became different
(P<0_05) during the second sampling time. plasma magnesiom
concentration 1ncreased as the trial prodgressed up to  the
second sampling time then declined slightly. The phosphorus

concentrations decreased as the krial progressed.

Table 7: Effect of time of sampling on the plasma calcium,
magnesium and phosphorus concentrations
(Mg\1o0ml) of bulls grazing natural pastures
and receiving supplement containing SDBM and CSC.
CAKE (Csc)

OATE DF SAMPLTNG

Minerals (18/8/92) (29/2/92 (10/11/92 L3D
Caloium
(ma/100m1 ) 9_20P 10758 11,032 2.40

Magnesiom
(mg/100m1 ) 1.0 1. %8t 1. 238 0.38

Phosphorus
(ma/100mg) 14_70% 13.482 10. 862 3.22
b Means on the same row with Jdifferent superscript differ
significantly (P<0_.05).



4.2. DISCUSSION

The higher crude protein content of broiler manure Lhan
the layer, cock and pullet manure obtained in this trial
agreed with the findings of other workers (E]-Sabban et al.,
1947, Fontenot and Bhattacharya,1965). The major reasons
responsible for the difference in the content is the
differences in the crude protein content of various diets fed
to the birds (Smith, 1974). The crude protein contents of

the broiler and layer manure obtained in the trial are lower

than those reported by Smith (1974). Polin of af., (1971) and
El-Sabban et al., (1947), but higher than the valuss reported
by Oluyemi and Robert (1979).

The gross energy content (k cal/kg) of poultry waste i3
lower than what is found in most foodstuff and the major
reason  put forward is the high ash content of the manure
(Lowman and ¥night, 1921). This trial confirms the above
observation as shown by the inverse relationship between the
gross eanerqgy and the ash content of CLhe manure (Table 2).

The results of the mineral composition of poultry manure
it similar to what other workers have reported (El-Sabban &f
al.. 1971). The higher phosphorus, calcivm and magnesiom
contents of  layer manure as compared to other manure is
becauze of the higher content of these minerals in the laver

diet, which is required for egyg =hell formation. In
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addition, egg content and shell From broken egas which are
waually found in layers manure will all contribute to mineral
content of the manure.

Durinag the 1991 feedinag trial, the decrease in intake of
the supplement as the proportions of dried laver manure
increased in the diet may have been due to the grittiness
and unpalatable nature of the manure (Holzer and Lavy, 1976).
This observation is however, contrary to those of Belgado et
al., (19278). Intake of supplement containing SDBH during the
1992 trial was better as all the supplement offeced was
consumed although that it was offered at higher proportions.
It can however, be concluded that broiler manure s more
palatable than the layer manure. The maln reason responsible
for this could be the better aroma associated with broiler
manure.

Rumen ammonia concentrations (mg/100ml ) during the two
(1991 and 1992) trials were higher than the Swmg/l0oml
raquired to achieve maximum bacteyial synthesis,( Satter and
Slyter, 1974 and Okorie et ajl., 1977). Hence, intensive
microbial activities which would enhance higher ingestion and
fead utilization is expacted (Hungate. 194646).

The poor performance of non supplemented bulls during
the two trials is expected because the supplements Lhat was
gaiven to other bulls provided additional nutrient which is
limiting in the forages. The results further confirm the

observation of Winter, (1991) that, the performance of cattle
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grazing natural ranges in the tropics can be improved through
protein supplempentation. The increasing wejabt aain
assocliated with increasing level of manure was nob  absolute
but only to a point after which increasing poultry manure did
not attract further gains. This could be attributed Lo belter
nutrient availability and vtilization by the bulls. This
result is in conformity with those or Belgado et al., (1976)
using C3C with cattle on tropical forage in cuba. Bulls  on
cotton seed cake supplement performed better than other
supplemented groue during the 1991 krial because patural
protein contains  batter anino acid profile which are made
available at the lower aut of the ruminant and hence
influence better weiqght response (Williams ef aglf., 19692).
Several reasons have beoan but forward to be responsible

for the trend in weight aains in the trials. Since intake of
forage is influenced more by protein containing <supplement
than the NPN (Sriskandaraja et al..19892 and Clanton,b1978),
forage intake is therefore, sxpected to decregse at certain
proportion of poultry manure in the diet. Poulbkry manure
containing aboul S0-60% NPN compound can supply enough
ammonia for the growth of cellulolytic bacteria provided
other nutrients are present (Elias, 1971 and Bryant, 1973).
The npeed to provide some quantity of dietary protein has
however . been pointed oout (Belgado, 1978). This bhecoms

necessary because some bactéria require amino aclid  and

peptides (Hungate, 19246) and YFA (Bryant and Robinson, 1962)
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1
for growth. Since the rumen ammonia concentrations during
the two trials were mocre than the Smg/l100ml reported to
provide maximum protein synthesis for all bulls in different
treatments. then the major factor influencing performance
differance betwean group i the proportions of dietary
protein that bypass rumen degradation. This observation was
also made by Minson, (1975), Johnson, (197¢) and Chalupa et
al., (1969). Since the weight gains of bulls fed CSC
supplement and those on diet containing 40 and 60 7 SDLM
during first trial . were similar, this represent the level
at which SDLM can replace CSC and during the second trial
bulls on diet containing 507 SDEM also represent the best
level at which SDBM can replace CSC. These levels proavided
the highest rumen enviroment for effective rumen activities
as  indicated by the highest rumen ammonia concentrations
(11.87 and 12.30 mg/100ml) of bulls on these treatments (
tables 4 and 5). Hence, higher proportion of C3C would have
escaped the rumen degradation and resulted in better
performance .

The decline in weight response at higher poultry manure
inclusion (i.e. above 60% and 50% during first and secapd
trials respectively), can be associated with decreased
nitrogen retention and o ude protein digestibililLy
(Bhattacharva and Frontenot, 19464, Belgadoe ot al., (1978,
Tinnimit et al., 1972).

Because of the low cost of the poultry manure, Lthe cost

57



of the supplement per kg weight decreased as  the manure
increased in the supplement. It is therefore, important to
strike a balance between the cost per gain and the actual
response of the bulls. This is important because, it could ba
misleading Lo rely solely on cost per gain alone.

Phosphorus deficiency i35 the most widely spread and
aconomically important of the minerals affecting grazing
livestock ( Underwood, 1981). Throughout the period of the
trial, the concentrations of the minerals in the plazma were
higher than the minimom requirement for growth ( Little
1970.0duyi  and Fasanmi 1971 ,Gartner 1980). Because these
trials involved grazing, it became difficult to control what
the bulls were salecting which may contribute to the
mineral intake by the bulls. The high Ca, and P,
concentration at the start of the trial could be due to the
homeostatic mechaniem involving the parathvroid hormones
which maintain a copstant level during deficiency. The
steady increase in plasma calcium concentration as the trial
progaressed can be explained as fol lows . As the forage ages,
the phosphorus content declines and because the requirement
of the animal is not met, the body reserve iz mobilized and
in addition to the minerals supplied by the supplements, more
calcium and phosphorus are found in the plazma. Since
phosphorus is the most neaded minerals, the surplus calcium
will increase its level in the plaszma (Underwood 1969). It

is not swprising that the concentration of magnesium and
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calcium are higher than required by the bulls even at start
of the trial. This 1s because most btropical fﬁragea can
supply enough to meet the requirement of cattle (Tanko et
al.,1992).

It is important to state that plasma winecal
levels may not give the best assessment of the minerals
status of livestock, mozt especially for Calocium and
Phosphorus,. This is because the plasma mineral level is  an
integration of minerals supplied by both dietary and bady
sources, this is probably why the treatment could not exhibit
any offect on the Ekﬁﬂ& mineral levels.. In the case of
Magnesium the method canpn be suitable sinoce no labile body
store of Magnesiom in significant magnitude exists (Hacker
1981).

In conclusion, the results of these studies ipdicate
that poultry manure is a good and cheaper =zource of nitrogen
for ruminant grazing tropical forages. The manure can also
serve as good souwrce of minerasl . Broiler manure is more
palatable than the laver manure. Both laver and broiler
manure can replace up to S0% of cotton seed cake suppleament
and this resulted in 43.1% and 222% increase in  liveweight
gains when compared to the bulls that were pot  supplemented
and about 50% reduction in the cost of the feed.

There was npo clinical sign of  dapger emanating Ffrom
feeding dried poultry manure throughout the durations of the

two  Erial. This igs probably because drugs such as  arsenic,
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hormones  and copper sulphate which are potential source of
danger to livestock feeding on poultry manure containing theny
are not usually fed Lo poultery in Nigeria. Even in places
where these drugs are fed to birds, there has ot beinag any
evidence in the literatura to provide any historical case to

the danger of Feeading poultery manure . Foeding poul bry manure

O ruminants will also help to reduce the huge  loads of
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