Broiler litter as feed for ruminants -Potential and
limitations under Nigerian conditions

M.A.BELEWU

Department of Animal Production, University of llorin, Kwara State, Nigeria

SUMMARY

In Nigeria, ruminant livestock are often underfed mostly
during the dry season of the year due to high environmental
temperature, poor green forage production and high cost
of feed. This has resulted in the inclusion of alternative
feedstuffs in animal rations. Broiler litter plays a vital role
in supplying and correcting nutrient deficiencies in animal
nutrition. Generally, growth rate, milk production and feed
efficiency were higher in animals (sheep, goats and cattle)
fed broiler litter-based diet than in animals fed control diet
(without broiler litter). This paper reviews the nutritional
value, health hazard, processing techniques and factors
affecting the acceptability of broiler litter as feed.

Subject review article. Received 4 Sep 95; revised 10 Jan
97.

Introduction

Intensive improvement in broiler production in
recent years has resulted in vast quantities of
litter (manure plus bedding). For example, about
1000 birds on deep litter are estimated to pro-
duce 30 tonnes of faecal matter mixed with litter
of variable fibre and moisture content per week
(Oluyemi & Robert, 1979). The litter was found
as the most valuable animal waste due to its high
protein content of which about 45-67 per cent is
the true protein, 18-30 per cent uric acid and 12-
17 per cent ammonia.

The ammonia can be used in the same manner
as urea while the uric acid is better utilized by
ruminants than urea due to its lower solubility in
water. The litter is also relatively high in feed
energy compared with other animal wastes.

RESUME

BeLewu, M. A.: Lalitiére de poulet comme alimentation pour
les ruminants—les potentiels et les limitations sous les
conditions nigérianes. Au Nigéria le bétail ruminant est
souvent sous-alimenté surtout pendant la saison séche de
I' année due 4 la température environmentale élevée la
faible production de fourrage vert et le haut colt d' aliment.
Ceci a abouti 2 I' inclusion de nourriture alternative dans les
vivres d' animal. La lititre de poulet joue un rdle vital dans
le fournissement et la correction des déficiences nutritives
dans ia nutrition d' animal. En général, 1a proportion de
croissance, 1a production de lait et l'efficacité d' alimenta-
tion étaient plus élevées dans les animaux (les moutons, les
chevres et les bovins) nourris avec le régime basé sur la
litiere de poulet, que dans I' animal nourri avec le régime de
contrdle (sans la litiere de poulet). Ce document discute la
valeur alimentaire, les risques pour la santé, les méthodes
de traitement, et les facteurs influengant I'acceptabilité de
la litiere de poulet en tant qu'aliment.

Broiler litter has been extensively investigated
for its nutrient composition, health hazard, pro-
cessing methods and its economic consideration
butits inclusion inruminant livestock ration is still
very scanty in Nigeria.

In the present paper, attention is focussed on
the evaluation of broiler litter as a component of
animal rations while the potential and limitations on
its use as ruminant livestock feed under Nigerian
conditions are considered.

Nutritional value
Factors affecting chemical composition of broiler
litter
Literature on broiler litter shows wide variations in
its chemical composition and nutritive value be-
tween individual countries. Important causes of
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variation include:

(a) type of material used as bedding,

{b) density of birds,

(c) age of birds,

(d) age of litter and processing methods.

Broiler litter is vital mainly for its protein
content. Field studies in Nigeria show that the
mean crude protein content is between 16 and 31
per cent and 30 per cent of the protein constitute
the true protein while the rest is the NPN (pu-
rines, uric acid and allantoin). The crude protein
present in broiler litter can be utilized at a level
comparable to the conventional protein feedstuffs
and its inclusion in dairy cattle nutrition will help
in reducing production, cost by 20-40 per cent
(FAO, 1980). The litter contains about 25 per
cent crude fibre with a third of the fibre derived

from excreta and two thirds from the bedding

materials (Muller, Drevijany & Kozel, 1968). The
fitter is high in ash content (7.9 per cent) with
CaP ratio 1.2:1 which shows that diets based on
broiler litter are well balanced in these two basic
elements. The calcium and phosphorus content
of the litter varies with the content in the diet and
also the nature of the grit given to birds. The
potassium content depends on the bedding mate-
rials nsed while the micro-mineral in the litter is
influenced by their levels in the ration.

The chemical composition and physical prop-
erties of the bedding materials affect the nutritive
value of deep litter. However, the bedding mate-
rials must be easily degraded, inexpensive, easily
available, highly absorbent, easy to transport, free
of dust and disease and not eaten by the bird.
Various bedding materials used in poultry houses
in Nigeria include rice straw, wheat straw, rice
hulls, maize cob, cane bagasse, coffee hulls, hay,
pine, saw dust, wood shaving and peat. The most
common in southern Nigeria is the wood shavings.
It is most suitable due to its easy availability and it
is less dusty. Coniferous wood waste contains
between 20.9 and 21.5 per cent crude protein and
12.7 per cent ash (FAO, 1980) while saw dust was
foundto contain 1.8 per centcrude protein, 50.3 per
cent crude fibre, 3.8 per cent ether extract, 5.6 per
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centash, 6.35 percent ADFand 15.1 percent ADL
(Adegbola & Obioha, 1982).

The quantity of bedding materiais used per bird
also influences the protein, vitamins and mon-
etary value of the litter (FAO, 1980). The level of
vitamin B was reported higher in the litter than the
quantities present in the feed partly due to enteric
biosynthesis and fermentation of the litter (Table

TABLE 1

Composition of Broiler Litter-based Concentrate Diets

Ingredients Diets
Control (A) B C D
Cassava waste* 98.00 7800 5800 3800
Autoclaved broiler
litter - 2000 4000 6000
Vitamin premix 1.00 1.00 1.00 1.00
Common salt 1.00 1.00 1.00 100
10800 10000 10000 10000

* Cassava waste consists of peels, pulp plus small and broken
tubers.

1). Addition of cobali and cyanides will signifi-
cantly increase the level of vitamin B, , (Muller &
Herold, 1939).

As the broiler birds advanced in age (1-8
weeks), there was an increase in the dry matter,
crude protein and crude fibre content while the
ether extract percentage fluctuated throughont
the rearing period (Henning & Poppe, 1977). The
effect of storage on the litter shows that storing
the litter for more than one month resulted in the
reduction of the protein content (Bhattacharya &
Fontenot, 1966).

Effect of broiler litter on the performance of
ruminant livestock

Performance of ruminant animals fed broiler
litter has been reported by Bhattacharya & Taylor
(1975), Ojemuyiwa (1978), FAO (1980),
Jakhmolaetal (1988), Belewu (1992)and Ehoche
(1996).

Belewu (1992) reported a digestible energy
intake of 1 20M cal/day whenthe litter was incor-
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porated at 60 per centlevel in Bunajiheiferrations.
An apparent digestibility of crude protein of 69.1
per cent wasrecorded when the ration contained 40
per cent litter. Similarly, Abdul-lzzeddin &
Bhattacharya (1969)also observed a crude protein
digestibility of 74.4 per cent when 50 per cent
unprocessed broiler litterreplaced an equal amount
of mixed adequate ration for sheep. Increasing the
broiler litter to the 60 per cent level did not depress
the apparent digestibility of the litter. Numerous
workers (Jeroch ef af., 1969; Bhattacharyaeral.,
1971; Belewu, 1992; Belewu, 1992; Belewu &
Adeneye, 1996) found that digestibility of crude
protein varied from 77to 82
per centwhentheration con-
sisted of only litter. The
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20 per cent poultry litter was fed to steers while
feeding 100 per cent dried poultry excreta to male
calves gave higher dry matter intake with better
feed efficiency. To improve the feed intake of
animals fed broiler litter rations, FAO (1980) and
Belewu (1992) suggested incorporation ofreadily-
soluble carbohydrates. Harmon et al. (1972) ob-
served that inclusion of 10 per cent molasses is the
optimal level for obtaining maximal feed intake in
steers fed either 25 or 50 per cent fitter ration.
Supplementation of other readily available solublé
carbohydrate sources like cassava waste, potato
cannery waste, and maize or sorghum grain in-

TABLE 2

Effect of Feeding Broiler Litter-based Concentrate Diets on the Performance of Bunafi

(White Fulani) Bull Calves

usual upper limit for the in-

: : : Broiler Crude Crude ADF NDF Mean Gain:DM DMIg/d/ '
f:orporatfon Ofb.rm.ler litter litter protein  fibre (%) (%) LWwG 0.75 wkg
into ruminant diet is 40 per level (%) (%) (%) (kg/d)
cent but when the level of
undigestible ashislowand 0 S04 1258 2375 3535 30041 0.07% 14552
a cheap source of readily 20 6.99 1326 5000 59.78 41326 0.10°  154.20°
soluble carbohydrate (mo- 490 9.76 13.86 57.87 59.98 648.12(}l 0.16d 157.974

60 12.06 1546 60.00 63.67 732.50 0.17 134.34

lasses, cassava waste,

sugar, grain and fruit waste)

is included, then the litter can be used at higher
levels.

Steers fed 40 per cent autoclaved broiler litter
gained weight more rapidl¥y than those fed a control
diet(Drake, McClure & Fontenot, 1965). Similarly,
Belewu (1992) reported an increased daily weight
gain when 40 and 60 per centlitter was fed to Bunaji
heifers. Conversely, Ehoche (1996) reported re-
duction in liveweight gains (6.3-5.2 per cent) when
cotton seed cake (CSC)replaced cage layer wastes
(CLW) with between 40 and 60 per cent. Noland,
Ford & Ray (1955} and Bosman (1973) observed
depressed growth rate in steers fed poultry litter
diet at 40 per cent inclusion level. Tagari et al.
(1976)and Adeleye (1991) reported a non-signifi-
cant difference in weight gain when0, 15,25 and 35
per centlitter was included in steerrations. Numer-
ous workers (Goel & Pradhan, 1978; Vijchulata
et al., 1980) reported increasing feed intake when

Source: Belewu & Adeneye (1996)

creased digestibility of dry matter, crude protein,
crude fibre, ADF, NDF, energy and milk yield and
composition (Ojemuyiwa, 1978; Danieletal., 1983;
Belewu, 1992; Belewu & Adeneye, 1996)(Table 2).

Average daily milk production (12.8 litre/head/
day) of cows fed 5 kg/head/day of diets containing
dried litter was only slightly higher (3 percent) over
control (without litter) diet (Muller & Drevjany,
1967; Mufticeral., 1974).

Belewu (1992), inagreement with Kristensen et
al. (1976), reported higher fat content in the milk of
cows fed 40 per cent dried poultry excreta in their
ration.

Health hazards
Livestock faecal waste may contain various types
of parasitic and non-parasitic pathogens as well as
toxigenic fungi capable of causing diseases in
humans, livestock and poultry. Livestock faecal
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waste may also contain drugs.

Drugs

The presence of drugs in the litter could be
associated with feed spillage, if the concentrated
feed contains it. Some drugs are also excreted at
concentration level in the faeces and these include
arsenicals, coccidiostats, antibiotics, sulfonamides,
hormones, nitrofurans, nitrobenzenes, purines,
organophosphates, chlorinated hydrocarbons,
heavy metals and pesticides. There is, therefore,
the need to investigate the presence of drugs in the
litter.

Pathogens

Poultry are potential agent of several pathogens
whichare communicable to humansas well as other
livestock through the litter. Animal scientists
should, therefore, pay more attention to how these
communicable diseases could be controlled or
eradicated through the various processing tech-
niques. Among the communicable diseases are
Newcastle disease which causes conjunctivitis
while chlamydia causes pneumonia in human be-
ings(Biester & Schwarts, 1959; FAO, 1980). Myco-
bacterium and Listeria monocytogenes caused
tuberculosis and listerosis in human respectively
{Davis & Brown, 1970).

Lovett(1972) reported the presence of Aspergil-
lus fumigatus and Samonella spp. in the litter
which causes asthma, chronic respiratory disease
and enteritis in man respectively. Allthe diseases
could be communicated to man through the han-
dling of animal litter. Apart from those diseases
that are communicable to man, some are communi-
cable to livestock, e.g. Clostridium perfringes and
Corynebacterium pyogenes cause enterotoxemia
and abortion in cattle respectively. The potential
value of litter to ruminants can be enhanced by
various processing methods so as to eradicate or
control these diseases and meet the recommended
microbial standards of the Food and Drug Admin-
istration of Nigeria for mosthuman food and animal
feed.

Processing methods
The various processing methods can be broadly
classified intomechanical, biologicaland chemical
methods.

Mechanical methods

The mechanical methods include mechanical
drying of the litter. This reduces the bulkness of
the waste to 20-30 per cent of the original volume
(Surbrook et al., 1971). In-house drying which is
an example of mechanical methods involves the
use of high velocity air movement plus mechani-
cal stirring of the litter in a pit.

Chemical methods

The aim of the chemical method is to eliminate
pathogens, preserve nutrients, improve nutritive
value and enhance feed intake. The chemical
methods include the treatment of the litter with
ethylene oxide, cobalt 60 radiation, paraformal-
dehyde flakes and gentian violet. Treatment with
ethylene oxide was found to reduce the bacterial
population without eliminating them while treat-
ment with cobalt 60 radiation at 3-5 megarads
produced bacterial-free litter without any effect
on the pH and the moisture content. Addition of
paraformaldehyde flakes to poultry litter has been
accredited to impact antibacterial action on the
litter; it also neutralized the ammonia gas in the
litter (Seltzer, Moum & Goldhaft, 1969; El-Sabban
et al., 1969; Bhattacharya, Abdul-Izzeddin &
Schwult(1971). The purple iodine (Gentian violet)
was found to exhibit certain bactericidal effect in
the feed (Wyatt & Greg, 1977). Runkle & Hatfield
(1975) reported an increase in feed intake when 1.5
per cent formalin was included in the litter.

Biological methods

Biological methods. involve the use of living
things (e.g. insect culture). Miller & Shaw (1969)
reported that larvae of diptera species are capable
of transforming 80 per cent of the organic matter
of the litter and also reducing the moisture con-
tent from 75 to 50 per cent. Calvert, Morgan &
Martin (1973) reported that the fly pupae contain
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63.1 and 15.5 per cent crude protein and ether
extractrespectively.

Biodegradation of the litter by earthworm has
beenreported inthe literature (FAO, 1980). Fosgate
& Fabb (1972) found that 1 kg of earthworm could
be produced from 2 kg of dairy manure. The
earthworms were collected and used as earthworm
meal with 58 and 2.8 per cent crude protein and
crude fat respectively. The use of fungi or mould
was handicapped by the production oftoxins which
may affectthe promising results. The litter canalso
be ensiled alone or with any soluble carbohydrate
so as to enhance the quality of the fermentation
process. It was found that the stacking method
helps in eliminating pathogens present in the litter
(FAO, 1980).

Economic considerations of broiler litter
Economic considerations are not only based on
the least cost method of wastes removal and
disposal but must also include the methods that
discharge wastes back into the environment with-
outdiminishing environmental quality (Hart, 1970).

Mortris (1966) suggested that manure removal
should be debited into livestock production ac-
count and treated as an expense item. Also, the
quantity of bedding materials used per bird has an
effect on the protein and vitamin content as well as
the monetary value of the litter. Transporting the
litter to the processing plant and returning it after
processing is also very expensive and may be
uneconomical. Considering the cost of transpor-
tation, the farmer can destroy the litter with the least
expensive methods of no economic return or can
use it with some economic returns by its inclusion
in livestock diets. The most economical aspect is
when the litter is ensiled on the farm.

Potentials for the limitations on feeding
litter utilization
The utilization of litter in animal nutrition pro-
vides a profitable means of litter disposal while
livestock farmers are afforded an attractive, inex-
pensive feed with a value equivalentto grains. The
uric acid in the litter is best utilized by ruminants
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since itis less solublethanureain water. However,
utilization of poultry litter as a feed component for
ruminants has been satisfactory when the litter was
fed between 20 and 60 per cent levels in the ration
of growing cattle (Fontenot ef al., 1966; Belewu,
1992). Thelitter can be used to formulate moderate
protein and energy diets which can be used as
supplements to the poor roughage diets available
during the dry season of the year,

The presence of unidentified growth factor in
the litter is well documented (Halbrook, Winter &
Surton, 1951; Oluyemi & Robert, 1979). Chicks
reared on built-up poultry litter grow more rapidly
on an all vegetable diet deficient in animal protein
factor (Kennard, Bethke & Chamberlino 1948). A
complete ration utilizing broiler litter and cassava
wastes can be formulated for ruminant in Nigeria
(Belewu, 1992). Broiler - dairy cattle integration
would need about 500 broilers kept on wood shav-
ings. Thisnumber of broilers would supply 25-30
per centofthe total dry matter requirement and 70-
90 per cent of the protein required by the cows.
Cassava wastes complement the effect of the litter
by supplying soluble carbohydrates and enhanc-
ing palatability, feed intake and maximum utiliza-

‘tion of the non-protein nitrogen (NPN) fraction of

the litter.

Problems in the utilization of litter can be viewed
from the social, religious and economic acceptabil-
ity of the litter as animal feed. There is paucity of
information on the utilization of poultry litter as
ruminant feed. Furthermore, there appearstobeno
practical application of its use in livestock diet in
Nigeria. The socio-religious factors influencing
the utilization of the litter are based on the health
hazard of ingestion of medicants and antibiotics as
well as several disease organisms that infect man
and animals. The cost of recovery, processing,
distribution and transportation of fresh animal
waste or litter to the processing site and its return
to the farm is also very expensive.

Conclusion

- Despite the poor energy content and the presence

of disease organisms and pests in the litter, its
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significance as protein source in animal nutrition
should be appreciated and its desirability as a
replacement for the high cost conventional protein
source is noteworthy. The processing of the litter
to meet the microbial standards of Food and Drug
Administration of Nigeria should be encouraged.
The evidence in this paper, however, calls for the
need to elucidate the role of the litter in the long-
term feeding of ruminants in Nigeria.
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