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ABSTRACT

Five growth studies and an ME study were perforned to
study the effects of replacing 0-80% of the nai ze fraction
in broiler chicken diets wth sorghumbeer residue (SBR),
The ME of the residue was determined to he 1764kcal /kg. The
results of feeding trials obtained indicated that wei ght gains,
feed efficiency were depressed with increasing |evels of maize
repl acenent. Feed consunption was increased in sone trials
and decreased in others while nortality was unaffected by
varying levels of replacenent. Feed cost kg gain was |owered

inall the S B.R containing diets.

The adverse effects of the sorghum beer residue was nore
pronounced in the younger (0-6 weeks) than in the ol der (6-9
weeks) birds. The results suggest that up to 50% of the naize
can be replaced in broiler starter diets and 40%in finisher

diets wth S BR

The effects of sorghumbeer residue on the carcass
characteristic were al so evaluated. The weights of the liver
gut, gizzard as well as caecal and intestinal |engths were
conpared in all the treatnents as well as the dressing percentage.
The results indicated that there are specific nodifications of
the alimentery canal to enable the bird handle the high fibre

Sor ghum Beer Resi due diets.



INTRODUCTION

The use &f industrial byeproduets for the feeding of
livestock in general and poultry in partienlar has generated
considerable interest in recent times. The conventional sourees
of feed can ne longer adecuntely supply the nceds of the fast
growing poultry industry, Where the industry consumes directly
the same type of food as man himself in the form of grains, animal
and plant proteins, it ig in direct competition with man,
Reviewing grains production over the years 1946-1971,

Wright (1976) stated that although there was an excess growth

rate of cereal production over population inerense during these
twenty five years, it wos not reflected by a similar inerease

in out of season stocks of grain in the main exporting countries.

He attributed this to the massively incrensed needs of the liveatock
industry which has itself expanded massively in lime with an

almost universal rise in 1living stardords, The situation is

made worse by occagsional droughts leading to famine as in

Ireland, 18L63 Bast, Centrnl and West Africa in 1973 and

several times in India,

The ever inereasing costs of poultry feeds is threatening
many 2 producer, Most of the ingredients used in Nigeria
ineluding maize, the principnl energy source have to be imported.
With the present economic erisis neecessitating the oenservation of
soarce foreign exechange nutritionists just have to explore areas

hitherto neglected if they 2re to stay in business,
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Fortunately, the fever of industrianlizetion is gripping
mony countries including Nigeria nnd some of the by-products
which are often obtained in large quantities have some
rotentinl in poultry nutrition, The use of =~gro—allied
industrial by=-products e.s, brewers dry grains, distillers,
grains, bloodmeal, wheat brom ond many others have intensively
been investigzted and some are being already used routinely,

This study has been desipned in view of the above problems and
developments to ascertoin the probable suitability of sorghum
beer residue in poultry rutrition, The product is derived from
the local breweries scattered all over Nigerin espeeially in parts
of Xaduna, Renue, Bauchi, Borno and Gongola States,

The use of industrizl by-products presents certain problems,
Due to the particular nature of sorghum beexr residue, the
literature review, after discussing the use of industrial
by-products generally, algo containa discugssions on tannin
and also fibre in poultry nutrition, This became necessary as
the material in question on nnalysis contained appreciable

amounts of hoth tamnin and fibre,
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LITERATURE REVIEW

The Use of Tundustrial By-Prnducts
In Poultry Nubtrition: General

The use of indugtrial by-products will contiﬁue to
geniorate some interest in feed manfacturers nnd nmutritionists,
Many researchers have worked on different types of industrial .
by-products, Osuji {1978) highlighted some of the problems
asgociated with the use of some Industrial by-products. He
stated that some industrial by=products are seasonal in
availability and often are available only in small quantities..
Some, he stated are distribted over large areas therefore
inecurring enormous collection costs, Those available in the
wet state necessitate drying before use while others may contain
toxic chemical residures, There ig further a danger of fungal
and bacterial contamination, DPeck {19L6) reported that feeding
mouldy corn decreased body weight of chicks, Adams and Tuite
(1976) cited by Rowland et al. (1978) stated that corn damnged
by Gibberella spp could be harmful to broilers,

The performance of six gtrains of laying hens fed diverse
industrial by-products was compared by Allem et al., (1975).
The experimental diets were low in energy and methionine but high
in fibtre {wheatbran 19,94, distillers grains, 14.9, grass meal
104}, At peak lay, the experimental diet produced a slightly less
number of eggs than the control while the production of brown stock
wag unaffected, Teed consumption and feed efficiency were higher
in the experimental diets than in the control. Quintine et al,

(19?8) fed derindedsugarcone to powltry either vwhole, reground
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or sieved to exclude the fibres at levels calculated to replace
LO=50Y of maize in broiler or finisher diets, The results
gshowed that the dried subestonce regardless of its physical
form, can replace LO-50Y of the mnize in poultry diets,

Osuji (1978) reviewed the use of molasses, ricebran and
cagsava in pig and poultry production, He st~te?l that molasses
is high in energy, calcium, iron, potassium and the B-vitamins
especinlly niacin and pantothenic acid and is very palatable,
However, it is particularly low in nitrogen, He stated that
poultry are able to tolerate up to 10¥ citrus molasses in their
diet, Osuji (1978) showed that by-products of cassava itself
should be fed dry or cookel s wet cassarn contains hydrocyanie
acid which is poisonous to poultry, He also reviewed work done
on rich bran 2nd poultry by~products and also by-products from
marine sources.

Kratzer and Payne (1977) stated that autoclaved rice bran
is as good as bran from prrboiled rice in poultry diets.
Ethoxyquin fed aleng with rice bran did not improve growth rate.
They concluded that the growth inibition of rice bran is not due
to the effect of trypsin-inhibitor and further that lipase
activity in rice bran is destroyed by autoclaving or parboiling.

Meat and bone meal preparations can be included at levels
of 7,5=106 in poultry Qiets while poultry offals can also be used
provided it is supplemente’ with lysine and methionine
(Scott et al. 197L).Dewdney (1975) used poultry offals without
methionine supplementation and obtained good results after
feeding broiler or egg chickens.,

Dry poultry waste can be fed to broilers at a level below

20% without serious comsequences (Cunningham and Lilich, 1979),
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They cited the work of Polin et al, 1971)  who stated that dry
poultry waste has a nutrient profile similar to other {ibrous
feedstuffs including bran ~nd nlfalfa meal,

Hedge et al. (1978) performed seven sxperiments with
chickens, Their results showel that inclusion of 100z wheat
bran per kg of diet resulted in improved growth, and in three
experiments, feed efficiency was also significantly (P 0,05)
increased, Supplementation of the diet with coarsely ground
wheat straw to provide the same amount of carbohydrate resulted
in poor growth, They sinted that wheatbran has a growth promoting
factor which is destroyed by heat sterilization or gamma

obgervation

radiation, Histomeric on small intestines of birds

indicated that those fed coarse wheat-gtraw had longer villi and
thi"k‘mdmuacularis layers n’ the caecal tonsils had a greater

area of lymphoid tissue and more follicles,

The Use of Brewery By-products in Poultry Nutrition,

Brewery by-products nre mentioned here in general as the
by=-product aused in this stuldy has been derived from the local
beer industry, Ademosun {1983) evaluated the use of brewers
dry grains in the diets of growing chickens, He stated that on
the basis of feed consumption, weight grains and feed efficiency
the concentration of brewers grains in starter diets should not
exceed 10%., Growing birds from 8-18:;§§31d not be fed brewers
dry grains in excess of BY, He maintained that the limiting
factor in brewers dry groins is the high erude fibre content,

Bwing (1963) as gquoted by Ademosun (1973) analysed trewers dry



groins and found gs follows: crude protein, over 20%, ether

extract, 6¥, crude fitre, 15 and ash l%. He stated that no
more than 104 brewery ty=products should be included in poultry
diets, Almquist {1972) pave the amino acid rrofile of brewers
dry grnins as follows:= lycine 0,94, methionie 0.4, trypsin 1%,
and valiue 1,66, In his opinion, brewers dry grains is rich

in essential amino acids,

Kienholz et 2l. (1963) reported that » diet containing LO¥
dry brewers grains supported excellent laying performance in
caged layers, In a subsecuent report, Kienholz et 21, (1972)
reported that tirds receiving a diet containing 20 or LO) dried
brewers grains produced amaller egps, Egi size slowly increased
when birds were fed the control diet withcut dried brewers grains,
Earms et al, (197L) stoted that the inclusion of up to 10 trewers
dried grains in the diet i1s acceptable to layings hena if the diet
formulation is based on the composition of brewers dried grains.

Harms et 21. (1969) evaluated the use of distillers dried
grains with sclutles in the diet of laying hens and reported a
linear response obtained with the addition of graded levels of
sulphur containing amino necids, Bird performance were unaffected
by the addition of dried AdAistillers grains,

The potential usare of high levelg of distillers residue
in broiler diets was investigeted by Waldraup et al, (1980),
Their data suggest that distillers dried grains plus solubles
could effectively be used in broiler diets at levels up to 29%
of the diet, They stated that if the dietary energy level is

allowed to decline as the level of distillers dried grains
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increnses, weisht erains and feed efficiency will be reduced

if the level of distillers dried grains is 15 or more, The
work of Runnels (1966) demonstrnted that 20¥% distillers dried
grains with seclubles wns snuccegsfully incorpor2ted into broiler
diets with performance equsl or superior to that of chicks fed
control diets with corn, soynbean ~nd fishmeal.

The energy, methionine, lysine and protein availability of
golids concentrated from brewery brewery process effluent was
determined by Kienholg and Mereng (1980), After feeding levels
of Og20% of the test product they stated that protein utilization
was best when the by=-product was fed at SO¥ of the diet. They
maintained that S0¥ brewery product substituted for an mwnidentified
growth factor, In conclugion, they stated that at 10¥% of the
diet it provides usable protein and energy for early poult growth,
Schruben and Rheilly (1979) expressed concern and interest
regarding the use or disposal of the distillation residue from
cereal grains considerins the increasing interest in the distillation

of ethanol to produce motor fuel.



The Burukutu Jeer Industry

Some investigntors hrve 2ocumented the processes of bmwing
the burukutu beer, Faporusi (1970) worked on the sugar chenges
during the preperation of burulutu beer, He ~nalysed the sugar
chenges in the germinating sorgtum frem the first to the fourth
day of germination, Figure 1 Telow summarizes his findings.

Figure 1,
Sugar changes during L doys of germination of sorghum.

28 {
e i
) !
"X U ol <
1
i
(5 leces €
!
!
]
d . . » )
F vire oy €
[,... . / L - v-.“»ﬁftp;;"ﬁ
i - 1
; e s [ASE PO €
‘ "
PP tsomealfes €
g S e I
— F ! :
e (N aredreios g
| ‘:"_,..--""* /.-’_ L
S P e
/”-/ f
- - /
” 1
.v,.
o ]
{ SN _......‘/ = bl B
l.'-—-__":'-"'""' ’_‘-‘H SR ) R = (:""0’ *’l"‘{"-'j L




Fe

He nlao analysed the gumars in turukutu teer after two

days of fermentaotion and found as follows:=-

Sumr amount (%)
Fructose 0,2
Mannose 0465
Glucose 0,36
Galacturonic acid 0.48
Sucrose 0420
Maltose 0.k2
Isomaltose 0,38
Raffinose 0.68
Maltotriose 0.56
Stachylese 0.L43

Holdt and Brandt (1966) reported that only glucose and
sucrose were present in the unrerminated sorrhum grains,

The Kaffir corn maltins ~nd btrewins industry in South
Afriecn was described ty Schwgrtz (1956), He said that the
plumule is allowed to ¢row to one inch after which the sorghum
is dried and ground. Germination, accordins to him is not uniform
because the top layers are least germinnted, He stated that the
beer is rich in B vitomins <nd lactic acid, The total sclids
he estimated at L=10% and lactic 2cid 0,3,0.6%,

The extraction and noture of the insoluble amylases of
Kaffir corn malte was investisated by Novellie (1970), He stated
that the amylases are synthesizel at the time of permination. The

work of Dubte and Nordin (1961) had however indicated that amylases
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are present in ingolutle form even tefore permination, The role
of amylaaefdmndfohydrolysa the starch into fermentable surars,
Platt and Veeb (1946) believe that molds which sometimes grow on
the sr2in produce amylases which attack the staroh,

Studies on the micro'iolory of ¥affir beer were carried out
by Van Der Walt (1970), 'le found that Saccharopyges

cerevisiae, Candida krusei and Kloekera apiculata are the

dorminant yeast in both the mclt and the bteer with S, cerevggi‘liag
veing the only organism of si/mificance in termsa of numerical
predominance and fermentrtive ability, /cetobaeter cultures

(A. rancens and A, agcendeng) was implicated in the production
of acetic acid in o0ld bheer, The pleagsant sour taste of lactic
acid then givens way to the vinegar flavour due to acetic acid,
Earlier, Schwartz (1956) reported the isolation of S, cerevisiae
from Kaffir beer, The former is now marketed for the purpose.
Chidoka (1983, unpublished) isolated four yeast species from

turukatu beer brewed in Samaru,Nigerin i.e two specise eof sandida,
S ———

one each of Pachromyces and Sacchromycoides,

In Nigeria, local heer is consumed in large quantities
therefore with lar<e quantities of by=products. The southern
parts of the country lar-ely consumes palm-wine which comes from
the palm trees, Most of the northern states brew assorted types of
local beer using cereal grnins, mostly sorgtum, Some of theae
types of beer which vary in aleoholic content, content of total
solids and method of production include pito, mbal, wutawuta,

' : ’ ' LT 1o

. . [ .
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buza, gayamba etc, The method of production of Turukutu heer
in Samaru, Figerin from where the test product is derived is
descrited in appendix "6,

As has teen stnated in the introduction, the test material
has charsecteristics th~i necessitate some bried mentioned
(please refer to table 1), It is rather high in both fibre
and tannin both of which nffect the nutrition potential of a
feed subst-nce in no sm~1l mengure, The effectg of tannin
and fibre in poultry performrnce will therefore be discussed

in this review.
Fibre in Poultry Nutrition

Crude fibre refers to the residue of a feed that is
insoluble after succesgive boiling with dilute acid and
dilute alknli, It was initiclly supposed to represent an
indigestible portion of the feed, 1t contrins mostly
cellulose and lismin and in meterinls an2lysed by Norman
(1935) limmin nnd cellulosc constituted 97, Stalleup
(1958) analysed the composition of the crude fibre in
eleven different rough~res and reported thnt of the
constituents in the origin-1 materinls, the erude fibre
contrined an avernce of 91 of the cellulose 38% of the limin
and 4.5’ of the crude protecin, Mitchel (196L) stated that
cellulose is n cartohydrote comsisting of glucose units while

ligmin consiasts of phenyl-l-propanoid umits,
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The digestibility of erude fibre from different sources
vary considerably, Crampton and Harris (1968) getting their
evidence from ruminants stated that a2lthough fibre from wheat
shorts and bran are presumcbly the same material, digestibility
ranges from 53~90°, Figuree from monogastrics are considerably
lower, Althoush monogastric ~nimals do not have the necessary
enzymes for degrading cellulose, nevertheless in some instances a
considerable amount of the cellulose may be utilized, In this case
bacteria present in the inteslines produce celluloses capable of
decrading cellulose (Albenepe, 1963),

Crampton (1956) talulnted the extent to which each species can
digest crude fibre, The table below summarizes his findings,

Tatle I, The Extent to Which Various Species

Can Digest Crude Fibre,

Species Where digested % of contained

fibre digested

Ruminants rumen 50-90
Horse ceecum 13=40
Pig cnecum 3-25
Rat caecum 3l=l6
Dog caecum 10-36
Man small and larse
intestine 2562
Poultry caecum !O-‘-E}O
- ) g
v e 3
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Many experiments have been performed to investipate various
effects of fibre in poultry mutrition, Robert et al, (1977)
showed that the feed efficiency in broilers fed = ration with &%
added cellulose was sigmificantly {P 0,05) less than that of the
control only during the fourth to the sixth week and not different
during the seventh week of the experiment, /Annison et al, (1977)
found no differences in the number of organisms from the same region
of the tract of tirds of different ages, Those present at two days of
agewere similar to that of the month-old fowl, Since fibre digestion
is az . consequence of bacterinl fermentation (Albanese, 1963), this
report suggests that fibre digestion is not a function of age and i
at variance with the suggestion of Hobert et al, (1977). /Annison
et al, (1967) stated thnt volatile fatty acids are the major
endproducts of fibre digestion in the digestive tract of the fowl and
that the caeca are the main sites of their formation, They maintained
that the pattern (acetic acid produced in the greatest quantity with
lesser amounts of propionic and butyric acids) is characteristic of
anaerobic fermentation, Robert et al,(1977) stated that the crop by
virtue of its physic2l rumen similarity may present the potential
for digestion of lower guelity fibre diets than are presently being
fed to poultry.

Favourable effects of fibre inclusion in poultry diets have bgen
documented, Fibre provides bulk in the feed., The necessity of making
up a concentrate mixture so that it will have 3 certain apomnt of bulk
has been stressed, This is to avoid the formation of a dough-like
mass in the stomach which is not readily attacked by digestive enzymes
Crampton (1959), King (1961) stated that fibre aids digestion because

its bulk stimulates peristalsis and secretion, It also opens up
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concentrated foods so that direstive juices can come in cloger contact

with them, Crempton and Lloyed (1959) considered Tulk to be important
also from the point of view that n certain distention of the digestive
tract is desirable for the tract's moat effective course, He believed
that this distention can be brought avout by a large intake of any kind
of food but ie particularly accomplished for the tract as a whole by
digestible material such as crude fibre, He considered the influence of
fibre in the elimination of feed residues as a laxative effect, The
game author recognised that feeds high in fibre tend to be laxative and
thet fibre which readily absorbs water and swells is more laxative thah
one which does not. FEastwood (197L) reported that bemicelluloses and
to a lesser extent cellulose can inecrease stool weight by absorbing watet,
He stated that the lignin component of the plant materials can absordb
organic materials and sc enhance the rate at which materials are lost in
the stonl, Eastwood (197h) however further maintained that bulk is not
the only ceuse of laxative effect as many feeds are laxative because of
specific chemical substances in them, He further stated that the degree
of tulk that may be desirable depends on the species., In some species
large intakes of fibre causes intentional irritation and gastre intestinal
troubles, He nlso reasoned thot fibre has cation exchange properties
but how this affects colon function was not certain at the time,
Mendeloff (1975) stated that plant fibres may play a role in counteracting
the toxic effects of drugs, chemicals and food additives and not directly
affect fat absorption,

Other effects of fibre in the diet that may not be favourable have
been cited, The work of Woodman and Fvans (197ha) showed that fibrous

feeds might decrease the digestibilit~ of crude protein and ether extract,
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This is sc they postulated because the greatly increased bulkiness of

the ration consquent on the inclusion of fodder cellulose may lead to a
more imperfect contact between proteolitic enzymes and the basal food,
There is further the possibility that the presence of the fibre may speed
up the rate of passage of fool through the simple stomach of monogastrics,
The authors further gtatef that fibrous feeds may increase the output of
nitrogenous material into the feces thus cauaing a depression of the
apparent digestibility of the basal ration, This is supported by the
work of Acton et al. (1982) who working with fibre from wheat bran

and the Great Northern bean obtcined results which supported to 1y,
hypothesis that dietary fibre constituents may reduce protein
digestibility and increase nitrogen excretion through ionic interaction
matrix restriction and modifeation of filtration characterisitics of

the fibre components,

Both copper and zinc were bound by fibre sources during invivo
studies conducted by Thompson and Weber (1982), All the residues
studied bound more copper than zine, Frshoff (197L) believed that
certain types of dietary fibre is partially responsible for impending
zinc, calcium, phosphorus and probably iron absorption.

Cunha (1957) stated that ~ high fibre intake may mean low intake
of food nutrients unless the roushnge is fortified with these nutrients,
Experiments with growing chickens carried out by Isa'aches et al. (1961),
Lilie and Denton (1966) indicnted that growing chickens on a high fibre
diet exhibited a delay in sexual maturity and reduced body weights at
maturity, Feed consumption and body weight gains especially in meat type
birds were decreased when birds were fed a high fibre diet (Kandra
et al, (197L). Deaton et al. (1979) found no significant differences
in feed conversion, egg production, egg weights, shell breaking
strength and mortality between birds when they substituted a high fibre

sunflower meal for goyabean menl, However, gizzard weights and
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intestine lengths were increased sigmificantly (P 0,05), The work
of Ewing (1950, 1963) indicated that chicks ean perform well on

diets with up to P fibre, El ‘bbady gt al, (1970) worked with
Balady white chicks up to the nge of twenty weeks., They concluded
that male chicks can perform well on 12/ erude fitre end the females
l¢é, When the females are B weeks of nge, they can toler=te up to T
crude fibre without adverse effects, However feed congumption and
mortality increased and growth rate was depressed when the male white
Baladi chicks were placed on o diet of 17 crude protein. Mckay and
Genter (1979) on the other hand believed that fibre dilution as a

means of feed restriction for hroiler breeder pullets is not practical,

Tannin in Poultry Nutrition
Some of the hazards involved in the use of indugtrial by-products

have been highlighted by @suii (1978) and referred to in the opening
chapter, Some of these may include the presence of wmdesirable
chemical substances that may have antinutritional effects, The residug
under investigation is derived from sorghum and earlier workers have
analysed most varieties of sorsium in Nigeria and reported their tammin
contents. Okoh et al. (1981) reported the tannin contents of Nigeria
gorghum varieties to range from 0,07 to 0.219%.

Tannin in sorghum grains "nd its residues may affect its feeding
value for monogastrics, The protein of high tammin sorghum has lower
nutritive value than the protein of low tamnin sorghum, This according
to Bagepalli et al (1980) is due to the harmful effects of tannin

exerted on the digestibility of proteins. This is in agreement with
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earlier work by Schaffort et al, {197L) who stated that the major
factor responsible for low in viiro and presumatle in vivo
digestitilities in high tannin sorghum varieties is the low
digestibility or availability of protein in those genotypes. Further,
the effect of tannin they suegested could be overcome with adequate
protein supplementationi From their work Hewitt and Ford (1981)
concluded that tannins both in sorghum and coloured flowered varieties
of field beans significantly reduced protein nutritional quality,
elson et al, (1975) reported that the tannin content of feed had a
greater effect on amino acid availability than the percentage of the
gross energy utilized, They meinteined that amino availability, is
decrezsed by the high dietary t:mnin levels with little effect on

the ME, The same views are ~lso shared by Lostagno et al, (1973b) who
reported lower availability of 2ll =2mino acids in high tannin sorghum
grain than in low tannin grain,

Featherstone and Rogler (1975) reported » considerable decrease
in growth raote and fecd efficiency due to dietary t~mmin when present
in appreciable amounts, Depression of growth rate was also observed by
Vohra et 21. (1966), When tannic ecids at levels of 0.5% of the diet
was added there wns depression of lody weights and 70% mortality was
recorded when the tannic necid level was Increased to B, Ward et al,
(1977) observed reduced feed ini-ke nepative weight grains, reduced
feed grain ratios nnd reduced dry metter and amino 2cid retentions when
a diet containing 3,96 purified condensed tannins was fed compared with
a ocontrol diet without added tonmnin, The antinutritional effects
of tannins were also reported by Harris et al, (1970), Conmor
et al, (1969) also reported n depression in testis weight and total
1lipid content while there wow an individunl bird variation in total

liver weights,
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Tannic acid at levels of up to 2% can cause egg yolk motling
(Potter et al, (1966) . Comnor et al, (1969) reported that apart
from depression of food intake tonnina aleo have a toxic effect. They
cancluded that the nature of tannin toxicity is not gatisfactorily
established and further investiratomm was needed,

/. reduction in the amount of ionizatle iron by food tannins waa
also reported by Bagepalli et nl, (1980). They maintained that the
addition of tannin of foods containing no tannin indiomte that img
al food iron may be completely bound by SOmg of tannin,

The tannin contents of some common feedstuffs have been reported

by Pagepalli (1980) and shown in table 2 below.

Table 2: Tannin Content of Foods

Feedstuffs Tannin Mg/100g
Rice (Oryza sativa) 0
Wheat (Triticum avietirnum) L1
Sorghum (a) white 7

(b) red 973
Chickpea (cica aritnum) 27
Cow peas (phaseolus anreus 437
Soyabean (Glyeine Max) L5

Correcting The Illeffects of Tannin
Considering many of the illeffects of tannin in monogrstric
nutrition and its wide occurence in sorghum srains and residues,
investigations have been carried out with the objective of

alleviating some of them, Treatment of ground, high tannin grain
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with 0,1m acqueous solution of potzmsium carbonate (Ko 893) resulted
in considerable imppovement in weight grains and a substanital
improvement in feed efficiencies (Price et al, (1971).

Treatment of the same grain with moisture and cdléium oxide
(Cal) move an improvement of lesser magnitunle., TFurther work of.h
price et al, {1971) indicated thet alkali obtained from wood ash is
beneficial in redueing tamin levels although ue feeding triazls were
conducted, The glkali was obtained by soaking 130g at hard wood ashes
overnight in 350ml of water and {iltering, TFive grams of high tannin
gorghum and 1ml of filtrate wer® mixed and stored for 3 days before
analysing for tannin, They suggedted that 68kg or less of aghes can
detoxity a ton of grain, Bagepalli (1982) stated that the tannin content
of legumes can be reduced by decortication. He maintained that the
tomnin content of legumes cezn be reduced by germination with consequent
increase in iron availability, Price et 3i, (1971) supgested that
groving nigh tammin sorghum in wood ash and malting, as is done in
Rwanda and Uganda for human consumption, perhaps detoxifies all or part
of the tamin.

Studies were conducted by Fenda et al, (1980, 1981) on the use
of raw magadi, sods (Rms, a sodiuu sesquicarbonate salt naturally
occurring near lake magadi, Tanzania), Treatment of fhe graing with
concentrations of Lg of sorghum per litre of Rms for three days reduced
the levels of agsayable tanning in the graine by hO-5PM. The reduction
wag accompanied with su incrense in digestidbility of %be erude protein
and carbohydrate in poultry, R 11 1” 1~ |

The me¢hanism by which moist alkaliné-conditions detoxify high

tannin sorghum is not kmownygipe et al. 1971). They suggested that

L e el f, roess “rooe
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tannin may become altered in some mamner so as to become unreactive
nutritionally, Alternatively, they reasoned that tammins may become
permanently bound to some nearby component in the grain, perhaps
protein during treatment rendering both substances nutritionally inert,
They observed that available protein in the treated high tammin sorghum
grain increased but not to levels found in the non-tannin sorghum

grain even though the effects of tannin on weights grain was completely
overcome, They g¢oncluded thot this observationlandgome support to the
idea of the farmation of indigestible tannin-protein complex during
treatment.

Other workers have reported various means of alleviating the
effects of gannin, The depression of growth rate oan to some extent
be alleviated by administration of a dietary mixture of methionine,
choline and arginine Chang and iller 1964,

Fuller et al, 1966, Connor et al. (1969) in agreement with the
former observed improvement in weight grain and feed efficiency

when a 1% tannin diet was supplemented with choline and methionine.
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SECTION ONE

THE METABOLIZABLE ENFRGY (ME) STUDY

INTRODUCTION

The ME of a feed ig the difference between the gross energies of
the feed eaten and that of the faeces voided from such feed., In
poultry where the faeces and urine are mixed together it is the
difference Yetween the heat of comdustion of the feed eaten and the
excreta, To determine the ME of a feed, measurements of the quantity
of excreta cutput relative to feed intake is €one., This ran be
achieved through direct records of feed eaten and excreta output over
a suitable period of time, It can also be done through the use of an
indigestible substance in the feed, This method was described as the
indicator method (Miller, 198L), By measuring the relative
concentrations in the feed and excreta of the indigestible substance,
the feed caten and excreta can be caleculated, This method is preferred
by Sibbald et al, (1960) who found it to be more precise, Miller
(1974) stated that the indicator method reduces the amount of excreta
which has to be stored for enalysis consequently reducing errors in
procedure, Part of the energy lost in the faeces and urine are from
products originating from the body (Mitchell, 196L, Harris, 1966), It
is because of that that MF determined in the conventional way should be
termed “classical ME" a2s opposed to ME corrected to Neequilibrium
(+ , Harris, 1966), The object of correcting ME values to nitrogen
equilirium is to eliminate the variations arising from variable nitrogen

retention (Miller, 1974), This may be appropriate when the object is
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to assess the value of a particular feedstuff for varying

circumstandes of feeding but not when the object is to assess the

ME intoke in a particular animnl feeding test (Mitchell, 196L). Sibbald
and Slinger (1962b) used the factor 8,73 keal/g N as being
representative of the combustible energy of the urinary excretory
products, Hill and Anderson (1958) however had suggested the use of

the factor 8,22 keal/g N as reported by Miller (197L).

The significance of ME can be appreciated by the fact that the
daily feed consumption of the chicken is adjusted within some range
of intake to maintain a suitable energy consumption (Well , 1963 and
Morris, 1968), Further, in diets containing adequate amounts of all
nutrients, the efficiency of feed utilization depends on the ME
(Scot et al, 1954). In addition, the level of ME determines the
minimum levels of inclusion of amino acids and to a lesser extent
minerals and vitamins in poultry rations (Sibbald, 1979), There is
therefore an optimum level of energy concentration for best performance
(Farrell et al, 1973). Combs et 21, (1962) stated that as the energy
level is raised the protein level should 2lso be raised to achieve
satisfactory performance in chickﬁ. Feed consumption is decreased
when there is an increase in the amount of energy in the diet
(Williamson and Gran, 1956), Donaldson et al. (1956) found that
feeding broilers diets of high energy content lead to fatty carcasses

in such broilers.
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Various recommendations hnve made on the optmum ME requirements
in broiler chicks, Some of these recommendztions include 3200 keal/kg
(National Research Council, 1971), 2850 keal/kg (Agricultural Research
Council, 1975) and 2800 keel/kg {0lomu, 1976),

The variability in the recommendations may be due to some of the
factors that affect ME requirements of chicks and factors that affect
the ME content of feeds) These factors have been reviewed, Sugandy
et gl, (1975) presented evidence with layers that suggested that ME
reqiiirements In the tropics is less then in temperate areas, Sell
et 2l, (1978) stated that the energy requirement of turkeys is
inversely proportional to the environmental temperature,. In the
laying hen, Davies et al. (1973) showed that there was a linear
relationship between energy inteke and increase in ambient temperature,
Edperiments were performed with fowls at varying temperature,
7.2-239‘9C(Dvomk and Bray, 1978), 21,1-26,7 C,(Smith, 1971}; and
25-35 ( Reid, 1979).

The results 2ll indicated that energy intake in birds is depressed
with increage in ambient temperature, Sykes (1977) stated that the
conventional expianation of the {11l of MF intake with increase in
temperature is that the energy rcguirement Ior meimtenance is reduced,
He mentioned that extremes of temperature depress ME intake presumably
due to shock, Leeson et al, (1973) calculated that the ME requirement
of lay#ng fowls decrease by 9 Kenl for each degreee Centigrade rise

above thermal neutrality (27 C),.
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contrast with some of the work already cited stated that ME value of
feeds is unaffected by the level of feed intake, rate of growth or
egg production, breed, sex and wide differences in the nutritional

balance of the chick.
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EXPERIMENTAL:

Objective:~

The aim of this study is to determine the apparent and N-
Corrected ME values of sorghum heer residue,
The Birds:=

The fowls used in the study are 90 Ross droilers at S-week old,
They were obtained at day old and maint2ined on a conventional
troiler starte feed before the commencement of the study,
The Feedt=-

The feed used in this study was a practical type cormn-
groundnut cake based droiler diet control diet of table 5, The
treatment diet was formulated in such a way that the test material
substituted 20% of the standard feed, The beer residue from two
gources were used in the study,
Management of Chicks

The birds were plac.d in groups of ten in special cages designed
for the study, Trays were ploced below each group to collect all the
excrete, At the commencement of the study the birds were fed their
various treatment diets for one week to get them Accustomed %o ‘it,
Thirty birds in groups of ten were fed the unsutstituted diet, Another
thirty birds in groups of ten were fed the control diet in which

20% had been substituted with the test material from one

source, The last 30 birds were fed the conventional diet with 20%
substituted with the test material from a different source. The birds
were put on these diets for four days to stabilize them and to emable

a detemination of the daily intake,
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At the beginming of the collection period the feed levels were

kept very low to avoid spillege, Water was provided ad 1ibitum,

Collection of Faeces

The faeces from each group of birds wns collected over z period
of 3 days at 24 hour intervals, Fach day, the faeces was collected
and then oveg~dried and weighed, At the end of the qollection period,
the faeces were bulked and mixed ftogether and represgntive samples
taken for analysis. Care wns taken not to include impurities like
feathers in the faeces, Recorda of feed consumption were taken,
Representetive samples of the fegad and excreta were ansnlysed for

gross energy values with the use of a bomb calorimeter,

Results and Disccusion

After cpalculating the gross energies of the feed and the faeces,
the appgeent metabolizable energy of the substituted feed was
calculated using the formula of Hill and Anderson (1958):

AME/ g feol = (Fi-GE;) ~ (L x GE,)
Fi

wvhere AME = the apparent metabolizable energy value of the substtuted
feed (C21/g).

Fi = feed intake (g),

E = excreta output (g),

GE(f)- gross energy of the feed (Cal/g),

GE(e)= gross energy of the excreta (Cal/g).
The apparent metabolizable enerzy of the test material was then

calculated using an algebraic equation with an example shown belows-

Yt the ME of the basnl rotion X was B Cal/g and that of the

subsdityted ration Y was B C21/g.
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100 x = A Cal,

x = A/100 Cnl,
80 x + 20y = B Cal,
80 (4) + 20y = B Ccal,
100
0.8 A + 20y = B Cal,

y=B-0,8
20

100 y = B~ 0,88 100
B e
20

From these equations the ME of the test material was calculated
to be 176l Cal/g., The ME, was 1760,50, During the brewing process
much of the starch and the more soluble of the other constituents
are removed leaving the Hspent-grain residue (Ewing 1955), Practically
all the fiber and much of the protein, fat and minerals of the
original grains is left in the residue stated the same author, This
increase in fiber and decrease in soluble carbohydrates will account
for the relatively low ME value compared with that obtained in the

original grains,

THE FEEDING TRIALS
The Experiments Ceneral

The Birds:-
'
A11 the birds used in these experiments were Ross 1 broiler

chickens obtained at day-old from a local hatchery, For each experiment,

the broiler chickens used were weighed and randomly allocated to
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six treatments each of three repiicates on the basis of the average
bird weight, The chfcks for the second and third experiments
weighed 38,5, L0,0 amd 15,07 respectively, For the finisher
experiments the averawe weight of the bird at the beginning of the
first and second experiments were 14L2.,0z and 1043.0g respectively,
The birds in the third experiment weirhed on the averaged 660.2¢

at gix weeks of age when they were fed the finisher diet,

Management of Chigks:-

A1l the chicke used in this experiments were kept on deep litter,
Each pen had a diension of 1,22 x 3,0,8 metres, This space can
accommodate @p te fifty birda nnd meets the space recommendation of
0.07h2n; per broiler chicken for tropical conditions recommended by
Olomu and Offiong (1978). The kouse for the first trial was not
open sided but had large wire gruze windows for ventilation.
Subsequent #rials were performed in half-walled, open sided and wire
gauzed houses which were coveped with plastic sheets dﬁring the cold
harmatten periods., Heat for bgopding of chicks was provided by
kerosene lamps sn# at lenst two were used in each pen, In the first
trial a few kerosene stoves wepe also used, Toth feed and water were
given ad 1ibitum. The birds and feeds were weighed weekly, Mortality
records were taken daily, Cor@egquently, at the end of each trial the
cummulative weekly feed consumption, weight gains, feed efficiency,
feed cost and mortality were computed, The data collected were
analysed according to the meth@ds described by Steel and Torrie
(1960),

Neriead
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Feeds:~

The feeds were all jsonitrogenous at 23 crude protein for
the storter trinls and about 20,594 crude protein for the finisher.
No attempt was made to control the metaboliznble encrgy (M,E,) of
the diets, Olomu (1976, 197€) had recommended the stated levels of
crude protein and the M,E, level of 3000 cal/kg of diet for broiler
chickens raised in the tropica, The proximate chemical composition

of the major ingredients is shown in t=dble 1,

Source of Sorghum Beer Residue

Sorghum beer residue is derived ns a by produet of the loecal
beer industry, After the prepar.tion of burukutu beer (described
in the appendix) a filtration proccss leaves behind, $he browish
residue, It is largely odourless when properly dried and has a sour
taste, The pH is often around L, All the test materials used in
the experiment were collected and air dried before incorporation in
the feed, Some were collected in the dry state and used directly,

The experiments are treated in four sections, The first section
had described the M,E, study on sorghum beer reaidue, The second
section reports on the broiler chicken starter experiments (0=} or
5 weeks), The third gection describes the broiler finisher experiments
(6~9 weeks) while the fourth section deals with a continous growth
study which lasted 10 weeks, The evaluation of relative organ weights
and carcass characteristics wna done after the experiments in

gection 3 and I,
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SICTION TWO

The Broiler Storter Expgrimentg

Trial 1

Objectlves.

The objectives of this study were:~

(a) To determine whether sorghum beer residue can be used in
broilexr starter diets,

(b) To determine to what levels sorghum beer residal can be used
to replace maize in broiler starter diets,

(¢) To compare wheatbran and sorchum teer residue when each
replaced 10% of the maize on the basis of chick performance,

(d) To assess the economics of the use of sorghum beer residue

in practical type broiler starter diets.

Materials and Methods

Fivz hundred and fourty lioss 1 broiler chicks were randomly
allocated in groups of thirty to 18 pens. Three of such pens were
fed one of the six experimentnl diets, The control diet (diet 1) used
in the study consisted of a mnize groundnut cake prnetical broiler
starter diet, In compounding the various treatment diets (2, 3, L, 5
and 6) the following levels of the maize fraction of the control diet
were replaced with either whent offal or sorghum beer residue. In
diet 2, 10¥ of the maize fraction was replaced with wheat offals while
diets 3, L, 5 and 6 of the maize fraction was replaced at 10, 20, 30
and LO% levels repsectively with sorghum beer residues. The per cent

and calculated nutrient compositions of the diets are shown in table 2.
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The management of the birds and analysis of results were

done as described under experimental at the end of five weeks,

Results

The result obtained from this trial are summarized in tabdle 3.



Tgble 2.

The proximate, calcium, phosphorus and tannin compesition of
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the major ingredients used in the diet formulations.

Ingredients DM

%
Maize 92.1
Groundnut
oanke 93.2
Bonemeal 99
Sorghum
beer
residue 91.0

Wheat Offals 9.0

cp

94

B.9

LL.9

2.86

22,01

16,1

E.E

70

3,90

CF.
%

2.20

5450
2.15

8,40

7.40

Ash Ca P,
% % %

1.60 0,02 0.25
5.5 0016 O-ng

90.1 35.6 17,98

8.61 0.13 0.16

6,10 0,11 0.21

The amino acid profile of sorghum beer residue, &/16gl.

Table L
Lysine
Histidine
Arginine

Aspartic acid

Threonine

Serine

Glutamic acid

Proline
Glycine
ilanine
Cystine

Valine

Mathionine

Isolucine

Lemcine
Tyrosine

Phenylalanine

0.5L
0,63
0.83
1,52
0.92
1,13
3.75
2,29
0,77
1.90
0.L9
1,27

0.3L
1.09

2.65
111

1,46

Termin
9

3.l
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Table 5 : Percentage composition of broiler starter diet in trial 1

Ingredients Treatments
1 2 3 L 5 6

Maize 57.95 52,15 52.15 L6.35 40.55 ';;,'5
Groundnt onke 33.90 32,45 30,60 27.30 23.95 20,55
Sorghum residue - - 9.1 18,20 .27.3%5 36.h5
Wheat bran - 7425 - - - -
Bone meal 3.0 3 3.0 3.0 3.0 3.0
Bloodmeal L0 L.O L.0 4.0 4.0 L.2
Salt 0.30 0,30 0,30 0.30 0.30 0.20
D,L Methionine 0425 0425 0,25 0.25 0.25 0.25
L, lysine 0.30 0,30 0,30 0,30 0.30 0.20
Vitamin premix’ 0,30 0430 0,30 0,30  _0,30__ _0.30_

100 100 100 100 100 100
Calculated nutrient levels, !",;52,
Crude protein % 23 23 23 23 23 23
M.E. 021/kg 3004 28L2 2879 2757 2632 2500
Lysine % 1,265 1.27 1.25 1.23 1.21 1.20
Methionine % 0,547 0,518 0.523 0453 0.54L46 0.551
Methionine + %
cystine 0,691 0,871 0.852 0,936  0.03 .93
Calcium % 1,138 1.142 1.94L 1.15 1,156 1,161
Phosphorus % 0.861 0.897 0,84 0.828 0.811 0,805
Crude fiver % 3.30 3,82 3,72 L.k L.S6 5,00
Tannin® % - - 0,309 0.62  0.93  1.23

1
premix! Vitamin premix ézood:y V¥ 101, Roche Ltd) Supplied per kg of
feed vitamin A (stabilized 15600 iu, D3 3120 E(stabilized)
12 i,u., menadione sodium bisulfite 2..mg, vitamin K 2.4mg,
BI(stabilized) 3mg, B, 6mz, B6 Lfmg
nicotinic acid L2mg, Cned-pantothenate 12mg, vitamin H (biotin)
0.06mg, B12 0.02img, folic acid 12mg, choline chloride 6COmc~
chlortetracycline 30mg, mangnese 80mg, iron 60mg, zinc Shmg.
copper 2.88mg, lodine 1.6Bmz, cobalt 0.2Lmg, selenium 0.095.
methionine 2L0mg, cthoxyquine 120mg. ’

? tarmin is of beer residue origin,




Table 6: Tne cffects of roplocement of maize with different levels of either

tren iu bioiler chicks (0-5 weeks).

Treatment No.
Maize levels (%)

Maize replacement levels with
wheat bran

Maize replacement levels with
gorghum beer residue

Parameters
Total weight gain

Totzl feed consumption nmv

Feed efficiency kg
feed/ke zain

Feed cost/ke gain

Mortality %

1
57.95

781,8%P
21,86

3179
1,103*

1.20

2
52.15

10

@WM. .WD
2353

2.759

0.933°
0.94

3 L 5
52.15 L6.35 L.55
) 0 0
10 20 30

ayn.8® 781,87 792.2%°

2345 23L9 2388
2,817 3.00 3.01
0.9L" 0.951°  0.900°
0.84 1.10 0.9

6
3L.75

Lo

742.3P
2L04

3.21
0,913P

Te2

sorghum beerTcoidie o wheat

— . — o . —

SEM

26,01

55.17

Ol.wwm
0.03L
0,205

-

A1l means in the same row with different superscripts are significantly different ( (> 0.05),

35.
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The rerults in table 6 indicate that replacement of the maize
in a broiler diets with sorshum beer residue d4id not affect the
performance of the birds with re«ard to total weight gain as compared
with the control. diet, The birds in treatment 2 and 3 corresponding
to 10 replacement of maize with whe~t bran =2nd sorshum beer residue
performed better than the control and indeed better than the other
treatments, There were no sigmificant differences (P 0.05) between
wheat btran and sorghum beer residue when they each replaced 10% of the
maize in the broiler starter diat' Weight gains were not depressed
significantly in comparison to the control diet when up to LUK of the
maize was replaced by the sorghum beer residue,

VWith regard to feed congsumption, there were no significant differencos
(P 0.05). Generally, the birds given the control diet are slightly
more feed than those on the other diets, The birds in treatment 6 where
LO¥ of the maize was replaced by sorghum beer residue are slightly more
feed than the others except those fed the control,

Feed efficdency wns not simmificantly ( - 0,05) different between
treatments, Feed efficiency was better tut not sigmificantly (  0.,05)
in treatments 2 and 3 where birds were fed the treatment diets in which
10% of the maize was replaced with wheat offals and sorghum beer residue
respectively, There was little difference between wheat offals and
sorghum beer residue with regard to feed efficiency when each replaced
10 of the mnize in the experimental diets.

Feed costs per kilogram of gain (M) was sigmificantly lower ( 1" 0.05)
when the control diet was compared to each of the other diets, There
were however, no significant differences between sorghum beer residue
and wheat bran when each replaced 104 of the maize in the experimental

diets. Increasing the levels of the beer residue in the experimental
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diets decreased the costs per unit of gain but not significantly
( P 0.05) with the lowest costs being realized when 30% of the
maize was replaced by the residue, The cost increased slightly
again when 404 of the maize wae replaced by the residue,
Mortality records on the experiment showed no trend and seemed

not to be affected by the treatnents,

Summary.
An experiment with broiler chicks (0-5 weeks) was performed to

evaluate the feeding value of wheat bran and sorghum beer residue when

they each replaced 10 of the maize in broiler starter diets, results

show that i~

(a) Weight gains were not significantly (P 0,05) depressed even when
sorghum beer residue replaced up to L% of the maize in the
control diet,

(b) Total feed consumption wes unaffected by the dietary treatments,

(¢) TFeed efficiency was not affected by the dietary treatments,

(d) TFeed costs/kg gain was significantly lower (P 0,05) in favour
of all the dietary treatments compared with the control,

(e) Mortality was unaffected by the dietary treatments.

(f) There was no significant difference ({ 0,05) between wheat offals
and sorghum beer residue in 211 the variatles considered when

each replaced 10) of the maize in the control diet,
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Trial 2,
Ohjectives
Having established that sorghum beer residus can indec? »n
used, this second trianl wag desigmed to:=-
(a) Reinvestigate the optimum levels of replacement of maize
this time %o levels of up to 60 in dbroile~ chick diets and
(b) To investigage whether the tonnin content of the residfue will
have an effect at the higher level,
Materiels and Methods,

Four hundred and fifty Ross 1 broiler chicks were ohtained
at day old and randomized into six treatments each made up of thrre
replicates with 25 chicks per veplicate, The avernge weight of
the chicks was LO,0gz. The management of the chiocks was the same
as in trial 1, The dietary treatments involved the replacement
of the maize compoment of the practical maize groundnut cake basal
diets at 20, 30, LO, 50 a2nd 60% levels with sorghum beer residue,
The diets so formulated and fed in the experiment are shown in

table 7. The results are shown in table 8,

Regults

The results in table 8 show that total weight gain was not
significantly affected by the dietory treatments even when up to
606 of the maize was replaced by the sorghum beer residue (P 0.05).
The birds fed the control diet had the highest numerical weight
gain followed by those fed diets in which 50% of the maize was

replaced by the residue,



Table 7, DPercentage Compogition of Diets Fed to Birds ip_?rial 2,

% maize replaced with
gsorghum beer residue

Ingredients %

Maize

Groundnut cake
Sorghum beer residue
Bone meal

Salt

D.L., methionine
L=lysine

1
Vitamin permix

Treatment No,

39.

Calculated nutrient levels

Crude protein %

Lysine %

Methionine %
Methtonine + cystine %
Calcium %

Phosphorus %
ME(keals/kg) %

Crude fibre %

Tannin (from S,B.R %)

1 2 3 L 5 6
) 20 30 Lo 50 60
5547 LL,56  33.L2 33.L2 27.85 22,28
40,20 33.73 30,62 27 ik 24,25 21
- 17.61 26,29 35,03  L3.79 52.68
3.0 3.0 3.0 3.0 3.0 3.0
0,30 0,30 0,30 0,30 0.30 0,30
0.25 0425 0.25 0425 0.25 0.25
0.25 0.25 0,25 0.25 0.25 0.25
0,30 0,30 _0,30 0,30 0,30 0,30
100 100 100 100 100 100
23.0 23,0 23,0 23,0 23.0 23.0
1,20 1.0 0.97 0.95 0.94 0.9
0,50 0,51 0,52 0,53  0.5L 0,55
1470 1.5 1,50 149 1.8 1.L6
1513 1,15 1.15 1,16 1.16 1.17
0,87 0.85 0,83 0.82 0,80 0,78
2870 2736 2612 2u92 2L,0L 2256
L.L5 5432 573 6.13 6.56 6.97
- 0,60 0.89 1.2 1.48 1.79

1 Vitamin premix, composition as shown on page 3l.
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Table B: The effects of replacement of maize SOY ‘beer
residue in broiler starter diets {O-L weeks)s

TR ’ k a
Treatment No, % maize Totnal weight Totnl feed EFC FEED Noxtalit

replaced g2in (&) cg%sumgtion coat/
g kg gain

bx SzB:Ha

Y 0 L3147 919“2 2,127 0,75  9.10
2. 20 383,0 9272  2,12° 0,77  13.60
3. 30 411 1020°P 24817  0.75 . L.50
k. 4O 373.9 96L®®  2,58°  0.73 . L.50
5. 50 1,18 1082%° 2,587 0,69 . L.50
6., 60 380,7 1130% 2,97 . 0.75 _ 6,10

SEM 21,31, 55,99 0,10 .. 0,026 2,60

(1) EFC = Efficiency of feed conversion,

Means in the same column with different superscripts are
significantly different (P 0.08),
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The feed efficiency of the birds was affected by the dietary
treatments, The trend indicated a non-significnt ( P 0.05) constant
decline in feed conversion as more mnize is replaced by increasing
levels of the beer residue, However, 2t the 60% level of replacement
the feed efficiency was significantly lower than in all the other
diets. The best feed conversion was obtained with the control diet,

There were no significant (P 0,05) differences in the feed
cost/kg gainy There were numerical differences in feed cost, After
a slight increase in treatment 2 over the control there was a decrease
in feed cost with increasing levels of replacement reaching a peak
at the 50 level of replacement, After a slight rise was indicated,

Mortality in birds did not show a consistent trend and differences
were not significant (P 0,05) although the highest was recorded for
the birds fed diet 2 (20% level of maize replecement) and the lowest
in those fed diets 3, L and 5 corresponding to 30, LO and 506 levels

of maize replacement respectively,

Summary
In an experiment with broiler chicks fed diets in which 0, 20,

30, 4O, 50 and 60% of the maize in a corn=groundnut cake based diet

wag replaced by sorghum beer residue, the following results were

obtained:

(2) Total weight gain eas not affected by dietary treatments,

(v) Total feed consumption numerically increased with increasing
levels of maize replacement though not renching significant
levels (P 0,05),

(¢) There were significant differences in feed efficiency between
treatments,. Feed conversion efficiency generally decreased with
with increasing levels of replacement, At the 604 replacement
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this decrease was significant (..P 0.05) when compared to other
diets,

(d) The feed cost/ks gain wis unaffected by dietary treatments,

(e) There were no sigmificant differences in mortality

(P 0,05) between treatments.,
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SFCTICN THREE

The Broiler Finisher Experiments

General
This section describes the broiler finisher experiments
and the carcass -nd organ weights evaluntion, The birds were
fed ordinary commerci~l type diets until they were six weeks old,
They were then rondomly selected and weighted in groups and
alloted randomly into one of 18 pens, Three such pens were fed
one of the six dietary trestments. The management of the birds
and varinbles studied nre the same as described in section 2, The
experiment wns terminzted when the birds were 9 weeks old, Data
collection and analysis were the same as described in section 2,
For the carcass evaluntion four birds, two males and two
females were selected nt random from each replicate in trial 4,
Bach was weighed, sacrificed, defeathered ond eviscerated, The
liver and the clenned gizzard, were isoclated and weighed and the
results were expressed as absolute or as percent of live weight.
Also, the lengths of the smnll intestine and caeca were measured,
The weights of the inteatines were -taken, .11 the results were
shatisticnlly analysed for mean differences 28 stipulated in

Steele and Torrie (1960).

Trial 3
Objectives
The objectives of this study were:i=-
(2) To determine the effect of replacement of maize in dbroiler
finisher diets with various levels of sorghum beer residue,
(t) To compare wheat bran and sorghum beer residue when they each
replaced 10% of the maize in broiler finisher diets with regard

to the varinbles afore-mentioned.
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(¢) To nssess the economics of the use of such test material,

Materials and Methods

Four hundred and fifty birds at six weeks of age were
randomly =2lloted to 18 pens in groups of 25, Three pens picked
at random congitute? a treatment and were fed .ne of the six
experimental diets, Diet 1 wis the contrel an? 2id contain neither
whent bran nor sorghum leer resilue, In Jiets 2 »nd 3 1006 of
the maize was replaced by sorghum beer residuc respectively. Diets
L, 5 and 6 were formul-teé such that the maize fracticn was
replaced by 20, 30 and LO4 Ty sorghum beer residue respectively,
The composition of the diets fed in this tri2l is sh-wm in
Table €, The birlds were fed the experimentnl “iets when they were
8ix weeks old, Weekly records of nveropge weight gnin, feed
consumption, and feed efficiency were token, Mortality records
were taken daily, 4t the end of the experiment at nine weeks,
the cumulative records of the above mentioned variables were
calmolated, The feed cost per unit of weight gnin was also
caleulated, The results were then analysed ns degscribed under

general,

Results

The results of this trial are shown in t-ble 10,

The results presented in table WOghow that body weight gain
were significantly descreased (P /_0,05) when sorghum residue

replaced more than 30¢ of the maize in the diet,
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Table 9 Composition of the 7iet fed to broiler finishers

in tri-ls 3 (6~9 weeks)

Treatments

L 2 3 L 5 6
% maize repleced by
sorghum beer resicue 0 0 10 20 30 Lo
% maize replaced by
wheat bran 0 10 0 0 0 0
ingredients (%)
maize 62,9 5646 56.6 50 LL.03  37.73
groundnut cake 33.13  31.7 29.8 26 22.47 18,89
sorghum residue - - 8,6 20 29,5 39,38
wheat bran — e - - — )
bene menl 3.0 3.0 3.0 3.0 3.0 3.0
lysine 0.20 0,20 0,20 0,20 0,20 0,20
methionine 0.20 0.20 0,20 0,20 0.20 0,20
salt 0,35  0.35 0,35 0.35 0,35  0.35
premix’ 0.25  0.25 0,25 0,25 0.25 0,25
calculated nutrient levels (%)
erude protein % 20,50 20,50 20,50 20,50 20,50 20,50
lysine % 0,86  0.87 0,85 0,83 0.81 0,79
methionine + cystinel 0.73 0.72 0,82 0,83 0.98 1.06
calcium % 1.13 15 1,13 1.1bL 114 1.15
phosphorus 75 0,86 0.8k 0.8 0.82 0.80 0.79
crude fibre % 2.86 Ty 0430 L9 5432 5.80
ME (keals/ks) 3049 2875 2898 2775 2646 2512
tannin (from sorghun % p - 0.29 0,68 1.00 133

beer residue

1
premix  the composition is whown on page 3k,
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The e

£

-

~+
cLiS

replacing maize with graded levels of sorghum beer

residue

or wheat

btran in brciler finisher diets (6-9 weeks),
Treatnent Neo. »f meize of maize Total weight Total feed ER Feed cost/ke Mortality
replaced by replaced bty gain (g) consumption fain
Jellalle wheatbran (g) ¥)
ab
1 0 0 852~ e aC 4 af b
) - uoe N_W.wh mo__Ln__ .lAv.‘ ._-_.nu
..w.uh o ¥ ,P
2, 0 10 710 2887 3.75 1,04 b,0
. A = A - o b
3. 10 v @mu mrom r-uf C-@Qr m-ﬂ
- . - o P a
L. 20 0 750 3366 L.53 1617 13.3
5 30 0 725" 3398 6.48% 1 15,0°
: -C P 2 a b
.\t r_\. ( m.__ﬂ. w.\~ ...____ _ﬂoyr_..‘.l_ ' h.o.ﬂ
SFM 58415 160,1 0,30 0.0 173
Means in the s=ame with different supercript are different statisticzlly Aw o.cmv.
SEM = stanlard errcr of the mean.
EFC = efficiency of fcod conversion.
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The BihEST

weight foins were realized among the tirds fed the

diet in which 10% of the maize weg replaced ty scrzhum beer

residue "nd the lcwest wel nt ot the LU level of mnize replacement,
There were nc gijmifiernt { F 0,05) differences in totnl weisht
gain between birds fed diets 2 and 3 where 104 of the malze was
replaced hy wheat off2ls rnd gor,hum becr resilue regpectively
although the latter hal r substantinl alth~ughk not a significant
edge over the former,

The results a2lso indic~te that there were no gimificant
differences (P 0,05) between tre~tments with regard to the total
feed consumption, Genernlly, feed consumption was higher for the
sorghum beer residue diets when compared with the eontrol or when
104 of the maize was repl-cel with wheat offals,

The feed efficiency indiecated a consistent decline with
inereasing levels of moize replacement with sorghum beer residue,
As low ns the 20/ level of replacement Yrousht about a significant
(P /_ 0.05) decrense in feed efficiency, There were no significant
differences tetween the birds fed wheat offals and sorghum beer
residue when either reploced 10 of the mnize in the diet although
there was a slight difference in favour of wheat offals, Neither
of these two diets varied simmificantly (P =% 0,05) from the
centrol,

The treatment differcnces in feed cost/kg grin were evident
mainly in treatment 3(10’ of the msize replaced by sorghum beer
regidue) which recorded the lowest cost, The highest cost was
at the LU level of mnize replacement with the residue which was
significantly (I‘!;__ 0,05) higher than all the other diets in

this variable, Sorghum teer residue exhibited a2 numerical lower

cost over wheat offals when ench replaced 105 of the maize,
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The mortality recor’s indicnted ne discermible trentment

trends though they were siimificantly (P / 0.05) higher in

the wheat off2]l and sorghum teer resilue diets than in the control,

Sumn~ry.

In an experiment with troilers (6=-9 wceks) fed o comn—

groundnut cake based contrel diet and treatment diets in which

the corn was replaced nt vryins levels with either scrchum

beer residue or wheat offals, the results showed that :=

(a)

(v)

(2)

(e)

(£)

There was no sipnificant difference between gorghum beer
residue and wheat offals with regard to total weight gain
when each replaced 10/ of the maize in the diet,

Total weight fain sigmificantly (P f__ 0.05) decreased
with further increcse in the level of replocemt of maize
by sorrhum beer residue beyond 30K,

There were no significmt differences between treatments
in total feed consumption,

Feed efficiency wos depressed simificantly when up to 204
of the maize was replnced by scrpghum beer residue, In
this respect however, both scrghum residue and wheat
offals gave sinilar results when each replrced 104 of the
maize.

Feed cost/kir gain was least for the diets in which 10% of the
maize was replaced by sorvhum beer residue., The diets
eontaining SER up to 30/ were cheaper than the control,

The mertality observed did not follow any consistent trend,
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Trial k:

Objectives: =

(a) This study was desigmed to reinvestigate the prtentials of
sorghum beer residue in diets for rroiler shielon finishers
(6=9 weeks),

(v) To determine the economics of the use of sorghum beer residue
(SIR) in broiler finisher diets when up to £0° of the maize

waB replaced with SHM,
(e) To determine the effects of the dietary treatments on the

carcags characteristiecs and organ weights of the birds,

Materials and Methods

Five hundred and twenty two broiler chicks at six weekaz old were
randomly alloted to 18 pens in groups of twenty nine, Three of such
pens were randomly allocated one of the six treatment diets, In the
formulation of such diets based mainly on corn and groundnut cake,
the treatment diets contained sorghum beer residue which replaced 0, 20,
30, 4O, 50 and 60% of the maize frections in treatments 1, 2, 3,4, 5 and
6 respectively., The composition of the diets so for .lated is shown in

table 13,

Hesults

The data collected from the trial are reported in Table 12, The
carcass and organ weight results are shown in table 13,

The results in tab1e12 ghow the trend that total weight gain decroo=~1
with increasing levels of maize replacement by the beer residue, Howevew,
the weight gains for the 20, 30 and L4O¥ of maize replacements were not

statistically different from the control (P ﬁ; 0.05)
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Table 11: Percent composition of dietg diets fed”to birds in

Treatirent Number

% meize replaced by 1T :';é" 3 Ly 5 S
aorythuyn beer residue 0 20 30 bo 50 60 _
edients
maize : _ 62,9 50 L 03 37.74 3L 25,16
groundnut cake _ 33413 25,88 22,47 18.89 15,27 11.68
gorghum beer |
regidue - 20,11 29,5 39.4 49.3  59.16
bone meal 3,0 3.0 3.0 3.0 3.0 3.0
dl-methionine 0,20 0.20 0,20 0.20 0.20 0,20
Lelysine 0,20 0.20 0,20 0,20 0,20 0,20
salt & 0,35 0.35 0.35 0.35 0.35 0.35
vitamin ﬁiﬁeral ' .
premix 0025 _0.25 0.25 0.25 0.25 _0.25
100 100 100 100 100 100
calceulated nutrients levels
crude protein % 20,50 20,50 20,50 20,50 20,50 20,50
lysine | 0.86 0.87 0.82 0.79  G.78  0.76
me’chioninel C.4bh C.LS SINIT 0.47 0.48 0.49
methionine + cystine 0,73 0,90 0,98 1,06 1,15 1,23
caleium 112 1.11 1,14 1,15 1,16 1,17
phosphorus 0.36 0.82 0.80 0,78 0,77 0.76
orude fibre 3,2 L.2 4.7 5,2 5.7 6.2
tannin - ' L | :
ME kcals/kg 3119 _775 2646 2512 - é377 22L3

1
premix -~ composition of premix is as shown on page 3.
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Table 13b: The effects of replacing maize with different levels of sorglmum beer residue an

the dressing percent, intestinal and caecal lengths of broilers (6-9 weeksa).

S LI VA { mai ;
~, Preatment Na, %u« Mwm?m replaced WMHMMMWHMW& NMMMMWm Dressing percent
) : (cm)
1 0 119.2 20,2 640
2 20 12140 22.0 63.0
3 3C 133.1 25,9 64,0
L 10 117.0 ol 3 61.0
5 50 148.0 26,2 61,0
6 60 146.0 2ha3 61,0
SEM 7.11 1,09 e

Means in the smae columm with different superscripts are different

significantly (P /__ 0,05).
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However, from the L0 levels of maize replacement and above,

feed consumption was significantly (4{_ 0.05) depresged, The
highest feed consumption wng exhibited by birds fed diet 2
(20 of the maize repleced by sorghum beer residue and the
lowent by those fed diet & (60 of the maize replaeed by
gorghum beer residue,

The feed efficlency was depressed with increasing levels
of maize replacement though this was not significant from the
control diet up to L/ maize replacement., Wken up to 50% more
of the maize was replaced with the sorghum beer residue, the
depression was significant,

The feed cost/kg gain showed that feed cost was significantly
higher (PVL__O-O5) in the control than in all the other treatment
diets, There were no sigmificant ( ~ 7 0,05) differences in
feed cost/kg gain when the other treatment diets were compared,
The lowest cost were recorded in treatment 6,

There were no significant f}0.0S} differences in mortality
between the various treatments indeed the only mortality of
1,19% was recorded in treatment six,

Table 132 and 13b show the effecte of the dietary treatments
on the organ weights and carcass drepsing per centage of the
sacrificed broilers, The gizzard weights, whether compared as
absolute figures or expressed as a per centage of the live weight
exhibited a non significant ( =7 0,05) tendency to increase as

more of the maize was replaced by sorghum beer residue,
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This trend was consistent except for a drop in weight recorded
at the LG level of maize replacement,

The liver weights were not affected by the dietary
treatments whether they were cxpressed as percentages of the

welght or were analysed independently of the latter,

There were significont (v /__ 0.05) differences in the

Cintestinal weight of birds (F‘j:_ 0.05) between some treatments,.
Intestinal weight generally increased with inerease in the levels
of maize replacement, The increase was significant { /- 0,05)
when more than 30X of the maize was replaced by the residue.

When the results were expreased as absolute gut welghts there

was a significantly low (P —7 0,05) gut weight at the LO% level

of replacemeut thus disrupting the treud slightly. . - .
The caecal lengthg of birds increaged significantlj

(p L. 0,05) compared with the control when the level of replacement

of maize by sorghum beer residue was up to 30%, The increase

did not however persist for all the treatments as the birds fed

the diets with more than 30 of the maize replaced with the

residue did not differ sigmificantly { =7 0.05) among each other,
The gut lengthy of the birds were not affected by dietary

treatmenta, The dressing percentage of the birds were not

gignificantly ( —Y 0.05) affected by the treatments. However,

the trend showed a gradual decline in dressing perceuntage as

more of the maize wag replaced by increaging levels of the

gorghum beer residue, -
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Summary

In 2n experiment with five hundred and twenty two broiler
chickens (6-9 weeks fed six treatment diets in which the maize
fraction was replaced with increasing levels of sorghum beer
residue (0-60¥), the results indicate the following:-

(1) Total weight gain wes significantly depressed when the
level of maize replacement exceeded L0,

(2) Feed consumption was depressed sigmificanty (P Lee 0,08)
when the levels of maize replacement was above L.

(3) Feed efficiency was depressed when more than LO¥ of the
maize was replaced by the sorghum beer residue,

(L) The feed cost per mit of weight gain was sigmificantly
(P £_0.05) higher in the control than in all the other
diets although the SER diets did not differ- from each
other,

(5) Mortality was unaffected by the dietary treatments,

The results of the carcass and organ weights show that

the

(1) Gizzard weights were unaffected by the dietary treatments.

(2) The liver weights were not affected by the dietary
treatments,

(3) Gut weights had a tendency to increase significantly with
incre2se in levels of maize replacement above L%,

(L) Caece lengths increased simificantly (P f- 0,05) when

more than 20/ of the maize was replaced by the beer residue,
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(5) The gut lengths were not simificantly affected by the
dietary ireatments,

(6) The dressing percentoges was not sigmificantly (P L. 0,08)
affected by the dietory treatments although the tendency

wvas to decrease with increasing levels of maize replacement,
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The Uninterrupted Starter/Finisher Fxperiment

Objectives.

The objectives of this experiment were:-
(a) To determine the effects of feeding diete in which the maize
fraction has been replaced by graded levels of sorghum
beer residue at levels of up to 50 to broilers
0=10 weeks of age,
(b) To determine the effect of feeding the diets desecribed above

on the carcass characteristics of broilere,

Trial 5,

Materials and Methods

The experiment was a continoug one running from 0-10 weeks
of age, The source of chicks and management is as described for
previous trials, The formulation of the diets were done such that
all were igonitrogenous at 2% crude protein for the astarter stage
(0-5 weeks) and 20,54 for the finisher stage (6-10 weeks), There
were 8 treatments, Sorghum beer residue progressively replaced
0, 20, 30, LO, 50, 60, 70 and 80\ of the maize in treatments 1, 2,
3, L, 5, 6, 7 and 8 respectively,

Cne thousand two hundred loss 1 broiler chicks were obtained
at day old and weighed, On the basis of the average chick weight
(45.0g) they were allocated to 2l pens in groups of 50, Three of
such pens which were randomly sclected constituted a treatment and
were nggigned one of the eight treatment diets,

The starter diets were fed to five weeks while the finisher
diets were fed from six to ten weeks, The composition of the

starter diet is shown in table 1} =2nd the finisher diet in table '95,
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Feed and water provided ad livitum, After the brooding period

of four weeks no supplemental lishting was provided, Data were
collected on body weight gain, feed intake, and mortality,
Variables measured therefore®tncluded avercge and cumulative body
weight changes, feed int=ke and efficieney, mortality and feed
cost per wmit of gain at the ends of the fifth and tenth weeks,

At the end of the experiment an evaluation of some carcass
characteristics of the experiment=]l birds was dome, The procedure
for this evalustion wes similar to that used in trial L,

All data obtained wefe summerized and statistically analysed

as described by Steele and Torrie (1960),

Resultg,

The results for the first 5 weeks of the experiment are shown
in table 16, The results after 10 weeks of the experiment are showm
in table 17.

The resultes in table 13 for the first § weeks of the experiment
indicate that the total weifht gain is significantly (P ;- 0.05)
affected by the dietary treatments, Birds fed diets 2, 3, ) and 5
(where the maize fraction wea replaced from 20-50%4 show no
significant (P ‘=r 0,05) body weights differences among
themselves or when compered to the control (diet 1), However, when
the maize fraction replacement wee 60/ or more, there wes =

significant (P /__ 0,05) decline in weight gain over the control,



£0,

Table 1L: Diet Composition of FHroiler Starter Fed to Birds in

Tri=1 5,

o
% maize replaced 1 2 3 L S £ 7 8
by sorghum regidue @) 205 3004 LO% o718 605 TON B0
Ingredients
Groundnut cake L0.,20 33,73 30,60 27.LL 2L.,26 21,06 1B8.20 14.72
Sorghum residue - 17.61 26,30 35,04 L3.79 52.5L 60.39 69.64
Bone menl 3.00 3,00 3.00 3.00 3.00 3,00 3,00 3,00
Salt 0.30 0,30 0,30 0.30 0,30 0,30 0,30 0,30
Dl-methionine 0.30 0.30 0,30 0,30 0,30 0,30 0,30 0,30
I=lysine 0.25 0.25 0425 0,25 0,25 0,25 0,25 0,25

Mineral vitamin 0.25 0.25 0.25 0.25 0.26 0,25 0.25 0,25
premix

100 100 100 100 100 100 100 100

Calculated nutrient levels

Crude protein % 23,00 23,00 23,00 23,00 23,00 23.00 23.00 23,00

lysine % 1.0 0,97 0,95 0,9k 0.9k 0,92 0.89 0.87
Methionine 9 0,55 0,56 0,57 0,58 0.59 0,60 0.61 0,61
Methionine +

cystine % 0.88 0,92 0.95 0,97 0.99 t.02 1.04 1,06
Caleium % 1,20 1,20 1,20 1,20 1,20 1.20 1,20 1,20
Phosphorus 0.46 0,43 0.l 0.l0 0,38 0,37 0.35 0.33
Crude fibe % 3.49 Le37 LB 5e23 5.68 6,13 6,50 6,9
Tannin % - 0,59 0.8 1,19 1.8 1,78 2,05 2,36
ME (koals/kg) 2870 2731 2612 1492  2Loh 2256 1895 1819

Premix' = composition of premix 2g shown on page 3l
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Table 153 Diet Compogitlon of Broiler Finisher for Trial €,

% of maize replaced 1 2 3 L 5 & 7 8
by sorghum residue o oS 30 3o ¢4 ECEA 7¢: B0
Ingredients
Maize 62,9 50  LL,03  37.7 31.h 25,1 18,5 12,6
Groundnut cake 33.1 25,9 22,5 18,9 15,3 11,7 7.9 L.5
sorghur residue - 20,1 29.50 39,L L9.3 59,2 69,7 78.9
Bone meal 3,00 3,00 3,00 3,00 3,00 3,00 3,00 3,00
Methionine 0,20 0,20 0.20 0,20 0,20 0,20 0,20 0.20
lysine 0,20 0,20 0,25 0,20 0,20 0.20 0.20 0,20
Salt 0.30 0,30 0,30 0,30 0,30 0,30 0,30 0,30
Premixll 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,7
100 100 100 100 100 100 100 100
Calculated nutrients =nalysis,
Crude protein % 20,50 20,50 20,50 20,5¢ 20,50 20,50 20.50 20.50
Lysine % 0.76 0,87 0,82 0.80 0,78 0,76 C.7TL 0.73
Methionine % O,bly QL5  0.46 o7 o,b8 0,49 0,80 0,051
Methionine + % |
cystine 0.Th 0,79 0.81 0,84 0,86 0,89 0.91 0.9,
Calcium % 0.86 0,83 0,80 0.79 0.77 0.75 0.7 0.72
Phosphorus %
Crude fibre % 3.20 he22  L,70 5,20 5,70 6,22 €£.73  T7.20
Termin % - 0.68 1,00 1,33 1,67 2,10 2,36 2,68
ME (keals/kg) 3049 277% 26L6 2512 2377 2243 1950 1911

Pramix1

= The composition of the premix is as shown on page 3.
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Table 162 The effects of replacing maize with sorshum beer residue
on broiler chicks (0=5 weeks)

Treatment No, Total weisht Total feed Feed Feed cost Mortality
gain consunption eff, /%& gain %
(£) (r) ®

Replacement
level (%)

L 0 185,6" 13922 2,80 1,017 0.67
2. 20 133,0°" 1136" 2.70 0,887 0.67
3. 30 50%.6" 11897 2,10 0,787 2,00
L L0 Lk1.50%P 1207° 2.70 0,78P 2400
5. 50 48L.5" 1199P 2,50 0.67° 2,00
6. 60 388,67 1206° 3,10 0.68° 0,00
7. 70 L18,5P 110L° 2,80 LE65° 0,00
8, 80 160,1>" 121,8° 2,70 0.60° 0,00
SEM 21,0 29,8 0.1k 0.03 0,98
Meang in the same colum with ‘different superscripts are

different simificantly,



Table 17:
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The effects of replacement of maize with various levels

of sorhum becr residue in troiler {0=10 weoks)

Feed Feed Mortality

Treatment % maize replaced Totul T/F.
Mo, with sorghum welght  consum— effi ency foYa):] 't/ %
beer residue goin prion kg/gain
) () (%)
a
1 0 1579% 53918 3,30 1195 18.70
2, 20 15,09>" LsLLP 3.22P 1.042%P h,70b
3, 30 1,880 Li773®  3.30° 0.938%h 4, 00P
i Lo 1362 Lengd 3,41 0,900° 2,00°
5. 50 1327 Lol2®® 370 0,891P L. 70P
6e 60 129¢°  Lg13b 3.48°  0.800° L.ooP
7. 70 1032°  39g)° 3.85%% g 812b 5.30P
8., 80 903C Lohsbe  L.38%  o.864Y 2,960
STM 6,29 173,96  0.1881 0,053 2,962°

Means in the same colurm with different superseripts are

significantly different (I /o 0,05).
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Inereesing the sorrhum beer residue levels of replacement tevond
60/ 4id not however result in any further simifiesnt ( _70'05)
body welght decre-ses 2g the tirds on diet 6, 7 and & showed
similar weight Frins stotistiedly,

The total feed consumption wea significantly depressed
7 . 0,058) for all beer residve diets when compared to the control
diet, There were no sigmificant ("*"';; 0.,05) differenes between
treatments 2 to B, There was no established patiern in feed
congumption from treatments 2 to 4,

As more of the maize fraction was replaced by the beer residue
the feed cost per unit of grin decreessed correspondingly, TFeed cost
was highest in the control =nd this was simificantly (f:-— 0,05)
different from 2ll the beer residue diets, This was followed by
treatments 2 to L which were not sismificantly (P — 0.05) different
from each other tut were diffevent (P -7 0,05) from both the control
diete 6 to B, The lowest values were for treatments f=8 corresponding
to 60-80 levels of mnize replacement and these were not gignificant
(r o 0,05) among themselves,

The mortality of the broilers did not consistently follow
treatment lines and was hirhest in the control and lowest in the
60-80% levels of replacement, The differences were sigmificant
(¢ & 0,05).

The results shown in table 17 for the whole course of the
experiment depiet that the total weight of each bird decreased
progresaively as the level of maize replacement by sorghum teer

2 : _ o TR “ s O

Ll - . - -
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residue increascd, The depresgion tecazme sigmificant (P /__ 0,05)
vhen the level of maize rveplacement exceeded I, The highest
welght gains were in birds fed the control and the lowest in those
fed diet B wherc 804 of the maize was replaced ty the residue,

There were significont ( Lais 0,08) differences in feed
consumption. The birds fed the conirol diet ate more feed than those
feed the other diets, This was followed. by those fed treatments
2=f where from 20 to 605 of the maize was replaced, Above the 60%
level of replacement, feed consumption was further simificantly
(v L_..0.0S) depressed,

The feed efficiency is affected by the various treatments,

A trend indicating a gradusl decresse in feed efficlency as more
of the maize is replaced by sorghum beer residue was obtained,
However, the efficiences for the maize replaced diets were not
gignificantly different from the control diet when the maize
replacement was f0¥ or lower. Jeyond this the differences were
signifieantly lower than the control,

Peed coste/kg #2in were hish in the control and treatment 2
compared with the other treatments, It gradually decreased
significantly (P £ 0,05) with increase in the level of replacement
reaching the lowest value at the 50/ level of replacement and

graduzlly increasing again thereafter,
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Table 18 (=): The effects of replacement of maize with various levels of sorghum dmﬁ_ + residue on the

Orgen weights of kroilers (0«10 weeks),

Treatment % maice Gizezard

Yo Gizzard Liver Liver 28 1Intestinal weights Intestinal weight
. revlaced weights as % L.W. weights % LW, {2) ag % LW,
with Sy () -

1 0 82.4 L7720 55.1L Lu31 117.3 6,808

2 20 6 L7370 60,6 L.b3 125, 1 61.6°

3 30 75.5 1, 48° 2.0 L.k6 133 7.30%"

L Lo 70,1 5.38% 55,20 h.22 izg . 7,678

5 50 7647 3.60° 56,10 L,k 148 7.53%

5 60 77.7 L.19P 51,80 4.80 146 &.,L72

7 70 60.5 La32P 55,30 L.7S 148 9,033

g g0 72,2 Lo 51,10 5,30 133 T 9,002
sm1 5,25 0436 2,60 0414 ST 0.5L7

means in the same column with different superscripts are different significantly Cu ro.omu



Tatle 16b: The cffects of replacing maize with different levels of sorchum teer -

residue on the dressing percent, intestinsl and caecal lengths
of broilers (0-10 weeks),

Treatment % meize by sorghum Uﬁmmmmrm ﬁmummaw. .Maammwwnmp caecal wmmmdun
Mo, beer residue lengths
1 0 £2,3% 172,5 23,5
> 20 60.6% 148,0 23,4
3 30 €1,8% 170.5 2h.¢
L IRe 59.9% 1720 23.0
5 50 . 61,2% 168,5 2l
6 ) . | £9.9°  161,5 2.5
7 70 . 55,4%° 1661 23.3
& g : S1,.5° 166 _ 22.4
SEM : _ 2.6 11,73 . 1,71

mezns in the same colwm with different superseripts are different significantly (/_ 0.05)
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Mortality records indicate a sisnificantly
JF - 0,05) hizh mortality cortrol than in the treatment diets.

The other treatment were not simificantly different from each
other,

The results for the orpan weights, lengths and dressing
percentage shown in table 18 indicate that gut lengths between

the various treatments were not different significantly
(p 7 0.05). There were no congistent trends emtahlished among

treatments, Caeca lengihs were not affected by dietary treatments,
The gizzard weightes of birds when expressed as absolute
values were not significantly ( =7 0,05) different between
treatments (P L 0.05), The liver weights whether expressed
as absolute values or ss a function of body weight were unaffected
bty dietary treatments ( ““”7 0,05).
The dressing percentage of the birds fed SHR diets were
significantly (P /__ 0.0%) lower than the control when more than 0%

of the maize was replaced by the sorghum beer residue,

Summary
An experiment was performed with broiler chicks (0=10 weeks),

The birds were fed a2 broiler astarter during the first 5 weeks and
a finisher diet during the lnst § weeks, In the various diets, the
maize fraction was replaced =t 0, 20, 30, LO, 50, 60, 70, and 80
by sorghum becr residue in treatments 1, 2, 3, 4, 5, 6, 7 and 8
reepectively,

In the variables considered during the first 5§ weeksi~



(a)

(e)
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The total weirht gein was decressed vith increase in levels

of maize replacerment,

"he total feed consumption wns depressed simificantly

{ Lo 0,08) 28 the meize wos vepleced by the sorghum residue,
Peed efficiency was genernlly unaffected by dietary treatments
till at the B0/ level of replacement where it was
significantly (P /o 0.05) depressed,

Feed cost/kg gain was gimmificantly lowered (P /. 0,05)

ag the maize wns progressively replaced by sorghum residue,
Mortality w2e wunexpectly high in the control.

The results for the whole course of the experiment (0-19 weeka)

indicated the following:

(a)

(v)

(e)

(a)

Total weicht gain was gimificantly depressed when the level
of replacement of maize by sorghum beer residue exceeded

3% when compared to the control diet,

Total feed consumption wne significantly depressed (P é__ 0.05}
when up to 50 of the mnize was replaced by residue,

The total feed consumption decreased with increase in the
level of replacement ~ttaining significance (P Lo 0.05)

at above the 604 level of replacement,

The feed efficiency showed a significant ( /__0,05) response
to ineorensing levels of replacement. Feed efficiency however
waa not affected significantly (“"70.05) when compared to
the control until more than 70X of the maize was replaced

by SER.
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The feed cost/kg gain showed an initial decline with
inereasing levels of rTeplacement up to the 60¢ maize
replacement, Thereafter, the cost indicated an upward
Tt non significant (T =7 0,05) trend,
Mortality wes simificently high in the birds fed the
control diet, There were no differences between the other

treatmenta,

The result for the organ lengths, weights and dressing

percentage show that 1=

(2)
(v)
(e)

(a)

Gut lengths were unaffeoted by dietary treatmente,

Caeca lengths were not affected by dietary treatments,
Gizzard weights were not affected by the varicus dietary
treatments, Iven when results were expressed as =

rercentage of the live weight there was no trend established,
Intestinel weights were slightly increased in all the

SBR diets when the results were expressed in absolute

terms, However, the weightas showed a significant

(P /__ 0,08) increase nhove the 50/ level of replacement
when the results were expressed ag the percentage of the

liveweight.
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Gener~]l TNisgecussions

Broiler Starter Trials

In the broiler starter experimentsi-~ The resulte in
triszl 1 indiceated that weisht sains were not significantly
( L 0,05) depressed when up to 4O’ of the maize was replzced
by the sorghum beer residue, In the second trial terminated at
L weeks, even when the level of replacement was 60% corresponding
to a fibre level of T, the maximum recommended by Fl-Abbady
(1970}, there were no obeerved differences in weight smins., In
the third trial lasting 10 weeks, the results analysed during
the growing phase (5 weeks) indicated that signifieant (P £_._0,08)
depregaion body weights were obtoined when up to 507 of the maize
was replaced by the sorghum beer residue. These results suggest
that there may be differences in the birds ability to utilize
the test material, The obgervetion that youngs birds (0=l weeks)
could use the fibrous materi-l with satisfactory gains up to a2
level where it reploced 600 of the mrize is in 2sreement with the
views of Dvorak and Bray (1978) who stated that the youns chick
(0=l weeks) has 2 high capacity to accommodate larse volumes of
feed substituted with ceilulose, DIwing (1955), working with ohicks
(0=l weeks) concluded that rng much zs LU of oat meal (whieh
contains practically no enersy’ can be incorporated in a starting
mash without reducing growtl. below that obtrined with a hig
energy ration in the first L, weeks, It appears, he spaid, that
young chicke do not require vations of extremely high energy
value and that the greatest benefit of concentreted rations is

obtained near the end of the broiler growth period, - ., . .,
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AnE
AThis ie probably true is deduced from the results of the finisher

experiments (6~9 weeks), Durins the firet trial (0-5 weeks),
depressiéon of body weight was not evident compared with the
control even at the LOS level of meize replacement, In older
birds (6~9 weeks) fed similar levels of replacement, significant
depression was observed at the L0/ level, During the second
trial (0=l weeks) depresgion of body weighte were not observed
even when up to 600 of the mnize was replaced by the beer residue,
0lder birds (triel L, 6=9 weeks) fed similar levels of replacement
) exhibited significant (P L. 0,05) depression when the level of
replacement excecded LOY,

In the third trial where birds were exposed to the treatment
feeds for 10 weeks, the results for the first O=5 weeks indicated
that weisht gains were signmifieantly (P /_ 0.05) depressed when
the level of maize replacement with beer residue exceeded L0,
When the results were analysed at the end of the 10-week period,
aigniridant ( /__ 0.05) depresgsion of weight gain as affected by
maize replacement was realized above the level of 3%, All the

trials indicate: the capacity of the young chick to utilize low

energy feeds with satisfactory gains compared with the older chicks,

The reduction in body weight with increzsing levels of maize
' replacement in both starter and finisher ehicks could be due to
the fidre content per se or the fact that the more fibrous feeds
are low in enerry, In these present series of experiments where

the fibre level even in the highest level of maize replacement was
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not more than 84, the observed differences in weight gaine were

most probably due to the low enersy in the feeds, Mraz et al
(1956), Richardson et 21 (1958) found that animel verformance
was more closely related to dietary energy concentration than

to dietary fibre level, Panda and Comts (1950), Dansky and
Hill (1951) stated that growth depressions associated with crude
fibre were apparently due to its low energy content, That crude
fidbre per se is less important than energy levels and perhaps
some effects of tannin could be deduced from the repert of

Begin (1961) who stated that when dietary emergy was constant, food
conversion and live weight gzin were not affected in broilers
even wneh the diet contained up to 18% cellulose, At higher
levels however, growth was depressed because, according to him,
of the low physical density of the diet, In practical poultry
rations, Ewing (1963) stated that birds can still perform well
if the fibre content did not exceed ¥, The depression of body
weights in growing chickens fed high fibre diets have been
documented by Isa'achs et al, 1961, Lilie and Denton, 1966,
Kandra et al, 1979).

With regard to feed consumption during the starter phase, the
first two trials indicated that trend that feed consumption was
increased with increase in the level of maize replacement with the
beer residue, During the second trial, the trend was significant,
High levels of the beer residue implies lowered energy levels of
feed, Birds have been known to increase their feed intake in order

to consume an appropriate ME level {Hill, 1956, Wells, 1965), This
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results is in comformity with the report of Williamson and

Gran (1956) who stated that incresse in the energy levels of the

feed resulted in decreased feed consumption and vice~versa., The
atarter phase of the 10-week ptarter/finisher experiment (trial 5)
indicated a different trend, In this casc, birds fed the control
diet ate significantly (P L 0,05) more feed than those fed the
other treatment diets. All the other treatment diets did not

differ from each other with resnrd to feed consumption. The decrease
in feed consumption observed with ~ll diets that contain the test
material is clearly at variance with the trend in the two previous
trials, There could have heen strain differences in the response

to the test materizl, The apparent unpalatability of all diets
containing sorghum beer residue in this trial has ~ 1little
resemblance with the type that ean te induced by tannin, Vohra

et al, (1966) ovserved depression of growth when tarmic acid up

to 0.5% of the diet was added, In the present case, tannic acid
levels ranged from 0,59 to 2,36/, Tannin alone cannot explain

the results obtained in this trinl . as the previous trials
exposed to sidiilar tammin levels did not show such a response, The
environment may be a factor, When diets of varying energy densities
wvere fed to broilers the regponse in weight geins and feed consumption
was greater in crowded (0.037m%/bird} than in non crowded (0.0?hm?/rird,
Andrews and Goodwin, 1969), In the present experiment, the space
allowances for the two broiler starter experiment =nd the starter
phase (0~5 weeks) of the continuous starter/finisher experiment were

2 2
0-12m2, 0.,1LL™° and 0,072™ per bird, The birds in trial § are
¢learly more crowded than thoee in trials 1 and 2,
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Mention may also he made of fhéleﬂvironmenfél teﬁperafures.
Although heat was provided by kerosene lambs during the experiments,
trial 5 was conducted during the cold harmattan period compared
with the other trials, IHeviewing the reports of Mickelberry
et 21,(1966) and Olson et =21 [1972), Tisher and Wilson {1974)
concluded that tesults surgest that environmental temperature may
have some effect on the assessment of energy levels, |

Turing all the starter phase experiments, the variations in
ferd efficlency as affected by the dietary treatments except in Jf'
trial 2 were not significantly different (P =7 0.05) from the |
contrel., In trial 2, replacing the malze up to the level of
aixty percent depressed feed efficiency. In trial 1, the highest
level of replacement wos LON and up to that level, there was no
egtablighed trend, It would appear that in young chicks feed
efficiency 1s relatively not much affected by dietary ¢rude fibre
levels at least up to the levels of 34, Furthermcze’, it confirms
young chicks ability to utilize low energy feed with remarknble
efficiency as stated by Iwing {1955). The same author stated that
feed capacity In relation to size and energy decrenses with age.
This is also in comformity with the views of Fisher and Wilson
(197,) who stated that in responding to energy concentrations,
younger birds show smaller variatiouns in weight gains and feed
efficiency.

These views are contraxy te that expressed Iw-Robeft_gi_gl
(1977)e Their results show that the feed efficiency in broilers
fed o ration with 6% added cellulose was siemificantly (P /__0,05)

leass than that of the control ouly during the fourth to the sixth



76,

weeké and not durines the sevéﬁth and eighth weeks of the.experiments.
In their own case however, the birds were given the basal died
during the firet two weeks of their lives, Their results would
indicate that older birds can utilize fihrous feeds more efficiently
than younger birds, ' , SRR B 2
Some factors that affect feed efficiency have been reviewed,
Fisher and Wilson (1974), Fwing {1955) stated that males are more
efficient converters of feed tc meat than females. TFurthermore, the
latter also stated that cre Dhreds are more efficient than purebreds,
fast growers more efficient thaon slowrg%?ygrﬁand that inbreeding
disadvantageous with regard to feed efficiency. However, as gtated
by Bird (1950) in a personal commnication to PBwing (1950) the feed
efficiency cannot be taken to he the final evidence of an ingredient'a
value, The feecd cogte per unit of gain would be a bebter evidence.
The feed cogt per unit of weight gain in all the broiler
starter experiments all indicate that certain levels of wmaize
replacement with the sorghum beer regsidue will be advantageous with
regard to the cost per unit of body -main. In t»ial 1, the
cheapest costs was at the 30. level of replacement. At the higher
levels, although =still cheaper than In the control. there was the
tendency for it to rise, BSince feed cost per unit of welght gain
is a function of feed efficiency, the recorded tendency of cost
increase rise after some level was as a result of deteriorating
feed efficiency. The results comparing wheathran snd sorstum beer
residue when they each replaced maize at the 10 level of replacement

showed that wheat bran was cheaper et only sliehtly at that level.
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Though the residue was chearer in price, the birds seemed to
have utilized wheat bran more efficiently, It may be more
appropriate, therefore to vae hi her levels of the residue for
meximunm benefit,

With younger Virds {0-) weeks in trial 2, the results show
that the cheapest level to use in termas of cogt per unit of weight
gain was 500, Thia further suggests that younger birds can
economically use sorghum beer residue and perhape other fibrous
industrial) by products.

Data obtained on feed cost/ke gain for the starter phage of
the starter/finisher (0~10 weeks) experiment showed as in previous
trials that all the diets containing the beer residue were cheaper
than the control which 4id not econtain any beer residue, The birds
all indicated no variations in feed efficiency, Variations in feéd
cost per unit of pgain above the 50 level of replacement therefore
were not significant ( - 0.,05), It may be appropriate to
recommend the use of not more than 500 replacement of the residue
in this kind of circumstance Tecause at levels much higher than
this, the weight pain is not encouraging. One may heve to wait
for quite some more days to let the birds achieve market weights,

The mortality records in 211 the trials invelving broiler
atarters ghow that there were no gimificant (“‘7 0.05) differences
in mortality between treatments even when up to B of the maize
wvas replaced by sorshum beer residue, Mortality levels of up to
70% wae observed when Vohra 1977 fed diets containing 99 tanmnic aocid.
The highest level of tarmin in these trials was 2,36 and any
mortalities observed could hardly be attrituted to taunin ag the

trends in mortality did not follow treatment lines.,
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Broiler Finisher Trials,

r: ibed
The parameters deqqr;o; in the starter trials are also

discussed in the finisher experiments in trials 2 and four and

also the finisher experiment of trial 5, The weight saine were
significantly (P /__0,05) depressed when the level of maize replaced
Yy the Ybeer residue wes up to LU:, In trial L, where the levels

of replacement of maize was up to €04, body weight gaine were
gignificantly (P L. 0,05) depressed when the level of replacement
of the maize also exceeded L0, Thim agreed well with the results
obtained in trial 3, In the uninterrupted starter/finisher
experiment in trial 5 where birds were fed the experimental diets
for 10 weeks, results obtained indicated like in the two previous
trials (3 and L), significent (P /_0,05) depressions of weight gaine
were obtained when the levels of replacement of maize by sorghum
beer residue was up to L0, It will be safe to assume that with
older birds above five weeks of age, up to L0 of the maize can be
replaced by sorghum beer residue without adverse effects with
regard to weight gains, It seems also that longer exposure to the
fidbrous material has little effect on the results obtained, The
results obtained with younger birds in trials 1, 2 and the starter
phase of trial § indicate that the sdverse effeets of inclusion

of higher levels of test materizal in younger birds (0=l or 0-5
weeks) are more pronounced at the higher levela of replacement than
older birds, In older biras, this is not the case, This can be
geen from the faet that in younger birds fed diets with similar

levels of maize replacement, depressions of btody weisht were realized
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only when the levels of replacement reached ahove 504, That was
obtained only in trial 5, In that trial, performance was generally
paor and may not be representztlve of the actuxl ztrain performance,
In other trials {1 and 2), younger birds performed well even when
the level of maize replacement was up to 60%. .
The results obtained is in comformity with the vieﬁs.exé;éased
y Ewing (1955) that the zreatest hemefit of high energy ratioms
are realized near the end of the broiler growth period., The Aecrease
in ME is that pesults from the increase in the levels of maize
replacenent by the test material might bde responsible for the
observed decreases in body weilght at the higher levels of replacement,
There were no significant (P — 0,05) differences in
performance between wheat bran and gorghum beer residue when each
replaced 104 of the maize in the dlets in trial 3. The residue was
glightly better than wheat bran with regerd to weight zains, The
fibre levels seem too low to aocomnt for the difference (L.LT% for
the wheat bran based diet and L,F for the sorghum beer residue
diet, |

The feed consumpiion data in trial 3 indicated that there
were no aignificant (P ~w7-0.05) differences in feed comsumption

even when the levels of maize replacement was up te LA, There wer
glight Inereases in consumption at the higher levels of replacement
indicating that because of the lower snergy of the dlets, birds

nte alightly more inorder to meet their energy needs, In trial |
where the level of replacement was up to 60, feed consumption -
slightly inereagsed comprred with the control up to the 3G 1§§ei.

of replacement and then decline thereafter. The physical nature
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of feed might heve contrituted tc the £all in food consumption,

Birds have heen known to select feecd on the basis of eolour,
texture and taste (Pwing 1993), The maize fraction was usually
eaten first in these experiments and the beer residue taken
relvectantly,

There are variations in feed efficiency hetween the varicus
treatments., In all the trials, feed efficiency decreased with
increase in the level of replacement of maize by the beer residue,
The effects of a high fibre diet in decreasing the feed efficlency
hag been documented (Robert et al 1977, Woodman and Evans 197L).
The latter explained that the incressed Tulkiness of the feed
consequent on the increase of the fibre levels in the feed may lead
to 2 more imperfect contact with especially protecltic enzymes
leading to lesser digestibility, Also the rate of pasepage of the
fibrone feed may 2lso increase so that the feed does not siay
long enough in the reletively simple alimentary ggna) of the fowl
for proper digestion, On account of tamnin alone, reports cited
Indicate that dietary tamnic acid which is present in the teat
material can decrease the feed efficiency (Weatherstone and Rogler,
1977, Paischal et al, 1976). Whether the depression of feed -
efficiency in this case iz due to the tanmin, fibre or both is not
eagsy to assepp, On the othexr hand, the fibre may detrease the
effects of the fannin ms fibre might bind foxic substances hence
decreasing its harmful effects in the animal (Mendeloff, 1975).

The depression of feed effickency was not immediately foliowed

by a decrease in weirht gaino nt the same level of replacement,
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This might be due to the fact that the birds might have increased
their efficiency of net enersy utilization (Fisher and Wilson,
197L). The same authors stated Purther reasons vhy feed
effleiency should decreazse with decreesing levels of ME
intake, They mentioned that since growth inecreases with
increaging ME intake, a smaller proportion of the ingested energy
will be used for maintenance,

The feed cost per kg of g2in in all the Yroiler finisher
triale were reduced at certnin levelas of maize replacement with
the beer residue, In treztment 3, the lowest cost was at the 104
level though it could be increased up to 300 and it will de numerically
thoush not statistically cheaper than in the control., At levels
higher than 30¥¢, feed cost subgtantially (P /__0.05) increased
over the control because of the decrease in feed efficiency,
Though the price per ke of feed was lower, the birdg had to eat
more to gain a unit weight, In tri=l L, the lowest feed costs
were exhibited in birds fed diets in which L40=604 of the maize
wvag replaced by the test materinly levels of replacement much above
LO¥ does not seem attractive because above that level, most of
the birds will have to tzke longer to reach market weight, hence
decreaging the returns on labour, Fisher and Wilson (197L)
atated that differences in r2te of response do not necessarily
lead to different optima since level of production may modify
or even cancel out their effects, Considering such variability
in the lowest costs and the effects on body weight gains, a safe
limit of not more than 30/ of the maize can be replaced by the

sorghum beer residue, Fven in trial 5 where the lowest cost per
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unit of gain was at the 607 level of maize replacement,.the welghts
of the birds at 10 weeks of age woeg only 1.3kp and cannot be said
to ke the optimum lcvel, The sane 304 level of replacement can
be Tecommended because at that level feed costs were simmificantly
lower then in the contrel tut body weight gains were not significantly
depresred, | | |

The mortality of birds as affected hy {reatments was unreigted
to the levels of replacement of the maize by the heer residue,
Thus in trial 3, the highest mortality was recorded at the 3%
level of rveplacement, in trial L, there were no significant |
(pf_ 0.05) differences while in trial S, the highest mortality was |
In the control an umexpected result. It is posmgible in the case .
of trial § that something unknown had accidentally gzot into the
feed because all the replicates were affected, In the 10 week
experiment, mortality was noticed after the 6th week of the
experiment, It is safe to aspume that the levels of maize replacembnt

therefore has 1ittle to do with the observed mortality.
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The Carcasg Characteristics

The oryan weichte congildered in this investipation were
the pizzard, liver and gut weisht compared both =3 abaoluts
figures and expressed apg a percentage of the live weight, Also
analysed were the dreasging percentage and the lengtha of the
gut and the caeca,

The gizzard weights did not show 2 consistent trend when
absolute fipures between trentments were compared in trial L.
When the results were expregdged ns a percentage of the live weight
a trend which was consistent tut not sigmificant (P 3.,70_05)
was established which indicated that the weight of the gizzard
increased with inerease in the level of maize replacement by
gorghum bheer residue, Thie increase might be due to the fibrous
nature of the beer residue, Thig 18 consistent with the findings
of Deaton et a1l (1979) who reported that gizzard weights were
gignificantly increased when a high fibre gun-flower mesl was
subatituted for soyabean meal, They cited the work of Kubena
&t a1, (197L) who reported that the pizzard weights of broiler
raised in cages was significantly less than those raised on the
floor despite the same nutritional regime, Those troiler raised
on the deep litter flcor had access to the fibrous litter and
had apparently consumed it leading to an increase in the gizzard
weight,

The gut weights were also aimificantly (¥ /_ 0.05) increased
with increasing levels of the fibrous material, The increase

in the bulk of the feed that the the tirds had to cope with might
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have led to the simnificent development of the gut in relation
to other parts of the body to enable the latter to cope with

the more fibrous feed, The comlined increzses in the weights of
the gut and gizzard might hove lead to the slight decreases in
dressing percentage obgserved in the birds fed the diets where
above L% of the maize waa replaced by the heer reaidue,

The sut lengths were not affected by the dietary treatments
in trial L, This contrasts with the findings of Deatvm et. al,
(1979) who reported sipmificant incresses in intestine lengths as
a result of feeding a fibrous sun~flower meal to broilers,
Perhaps as stated by Crampton and Harris (1968), the source of the

fibre can influence results ag well as the amohlnt of fibre.
The eaecal lensths were increased gimmificantly ( /. 0,085)

compared with the control when more than 204 of the maize was
replaced by the beer residue, The caecn are the sites of fibre
digestion (Crampton and Harris, 19683 Bwing 1956). The fibrous
nature of the feed where high levels of maize are replaced by the
beer residue may stimilete the development of the czeca, The liver
weights were not affected bv the dietary treatments, It wonld seem
that the organs most affected by the dietary treatments are those
in direct physical contact with the feed,

The organ weights in trial £ showed different trends in some
cases from results obtained in trial L, The intestinal lenghts were
unaffected by dietary treatments, This ig in apgreement with the
results obtained in trial L, The caeca lengths also were

unaffected by the dietary treatments. The birds were exposed to
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the feed for 2 Ionwer time (10 weeks) than those in trial |
(3 weeks), Perhaps because nt the high fibre levels, feed
consumption was depressed there was no stimlation of caecal
development,

The gizzard weights were not affected by the dietary treatments

when the results were analysed ag abaolute figures, When
eéxpressed ag a percentage of the live weight there were no
consistant trends obeerved, The longer adaptation of the birds
to the diet may account for some of the observed differences

from earlier trenas observed in trial L,
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SUMMARY

Pive trials'wére conduoted with Ross 1 broller chickens
obtained loerlly in an attempt to assess the feeding value of
gsorghun heer residue, The residue itegell is a fibrous suhstance
obtained as 2 by product of the loeml burukutn bheer industry, It
is f=airly high in proftein content ut low in energy.

The diets fed to the birds were igonitrogenous, 23 crude
protein for the broiler starters snd 20,5% crude mrotein for
the finishers, The five trials consisted of twn hroiler starter
experiments (trial 1, O-5 weeks, trial 2, O~ weeks), and two
broiler finisher experiments (6—9 weeka). The Fifth trial wae
a gontinoms t0-week experiment (0=10 weeka), The resulte in
trial 5 were analysed at the end of week 5 and also at the end
of experiment at 10 weeks. The parareters studied in all the
trials were weight gains, feed consumption, feed efficiency, feed
cost/kg gain and mortality., A% the ends of trials L and S a
representative number of hirds were sacrified In order to determine
the dietary influence on the weights of the gilzzard, sut, and
liver as well as the dreasing percentage, The lengths of the gut.
and caeca were also measured ~nd analysed, The data collected
were all statistically znalysed acecording to the methods of

Steele and Torrie (1960),

The results for trial 1 showed that there were no differences
In weight sain, feed consumption, feed efficiency and mortality

when up to LUK of the maize was replaced by the beer residue,
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Feed cost per kg gain was however significantly
(P /__0.05) reduced at all levels of replacement especially
at the LU/ level,

Results obtained in trial 2 (0= weeks) showed that there
were no signifieant (P 170.05) differences between treatments
where 0-600 of the maize was replaced by the beer residue with
regard to total weight gains, feed costs and mortality, Feed
congumption however incresged while feed efficiency decreased
with increasing levels of the test material,

In trial 3 (6=9 weeks), weight gains and feed efficiency
were depressed above the 300 and 20¥ levels of maize replacement
by the beer residue respectively, Feed consumption was unaffected
while mortality did not indicate a consistent trend, TFeed
costs were significantly (P L. 0.05) lower in the SER diets
than in the control of the 20(= 50/ level of replacement but was
loweat at the 10X level,

The results for tricl L} indicated that weight gains, feed
consumption and feed efficiency all decreased significantly
( L. 0.05) when more then LU/ of the maize was replaced by the
sorghun beer residue, Feed cost was significantly (P L. 0.05)
lower in all the treatments containing the test sorghum beer
residue tut were lowest between the LO/=60) levels of replacements
mortality was unaffected,

The gizzard and gut weights of birds in this trial increased,
the latter significantly (P [ 0.05) with incressing levels of

the test material, Caecnl lengths were also significantly
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(p [__ 0.05) increased, Dressing percentages were slightly
decreased at the higher levele of replacement,

In trial §, the parameters analysed at the Sth week
of the 10 week experiment showed that while meortality and
feed efficiency were not sigmificantly ( Z_ 0.05) different
from that obtained in the control toterl weight gains were depresser
sigmificantly (P /_ 0.08) after the 504 level of replacement,
Feed cost/kg gain was also reduced above the 20) level of
replacement,

The same parametere analysed at the end of 10 weeks showed
that weight gains were significantly ( L— 0.05) depressed at LO%
levels of replacement, feed conmsumption at 20K and feed
efficiency was depressed when the level of replacement was above
70%, The feed cost/ke gain were significantly lowered above the
30) level of replacement but was lowest at the 60K level,
Mortality was unexpectedly hiesh in the centrol compared with the
other treatments, The carcass and organ weights showed that
gizzard and liver weights, cnecal and gut lengths were not affec*
(» =7 0.05) by the dietary treatments, Gut weights were
significantly increased while dressing percentages were
significantly deereased ( /__0.05) at the higher levels of

replacement,
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CONCLUSION

The prinecipal objective of the study was %o establishe

whether a cheaply available local beer by product as

degeribed else where in this thesia can be used to replace a
portion of the maize fraction of the feed, It was also to
determine %o what extent this can be done without affecting
welght gains and economic returns, Despite the high fibre
content, the views of Eird (1950) may be cited here who stated
that though a high fibre ingredient may reduce the number of
unita of gain per unit of cost tmt if it is priced low enough
and does not retard growth 1%t may really increase the number of
units of gain per unit of cost. He continued that in this case,
the high fibre feedstuff will be a deamirable ingredient, The
initial skepticism with the use of this ingredient was with the
rather high tannin content, The results obtained did not
indicate most of the symptoms associated with dietary tannin
levels, The tammin contained . 1 this ingredient therefore

ia not of an important congideration in broiler feed,

Most of the regulta in this study were explained on the
basis of the high fibre and low energy of the sorghum beer
residue,

The age of the birds may be an important factor in the
practical consideration of the use of the heer residue, When
weight gaine are congidered it may be practicable to replace up

to 50% of the maize in the diet of young chicks (0-5 weeks),
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In older broiler (6-=9 weeks), where energy levels may be a
limiting factor, levels of replacement of maize not exceeding
LOY¥ may be suggested, This level in some of the trials also
coingides with the optimum in terms of costs., However, one
may go higher or lower than these levels depending on total
costs of production and levels of production, Farrel et al.
(1973) found that the time to reach a fixed weight varied

as much as 5 days and concluded that besponses in live weight
gain become important if ftotal costs are considered,

The investigations on organ weights did net greatly
affect the unit values of production and is unlikely to be
practical importance, It however did establish some
modification, particularly in the alimentary canal, as the level

of the SBR increased in the diet,
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APPRENDIX 1, 101,
TR 1
VARI
yariatles gource of variation D/F M8,
Total weight gains T Y 6567 ,12
2 12 1340.6L
Total feed consumption T 5 5793426
E 12 2658,.8
EFC T 5 0.222
E 12 0,6645
Feed cost/kz gain J 5  0,0718
E 12 0,00298
Mortality ’F 5 21,33
E 12 2.89
APPENDIX 2 (TRIAL 2)
ANOVA
Variable Source of variation D/F M/S
Total weight gains s 5 1675
E 12 1367
Total feed consumption ’I' 5 22288
E 12 9405
Feed cost/kg gain T 5 04002168
B 12 0,002090
EFC T 5 0.22526
E 12 0.0326
Mortality ™ g ho.hg ¢
) 4K

e R s P B



variables

Total weight
gzins

Total feed
congumption

Feed costs/ke gain

Mortality

APPENDIX 3,

source of variation

3

m 3 =™ 3

=

D/F

mean squares

12

12

12

12

72012
10147

161832
76890
3.6909
0.2828
0.07738
0.01808
93.87
80,89
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APPENDIX L (TRIAL L)

ATTOVA
Variable Source of variation D/F M/S
Total weight gains P 5 28050
B 12 3151
Total feed consumption T g 58633
I 12 7988
EFC iy 5 0.31955
5 12 0.08232
Feed cost/ke gain T 5 0.,0263
E 12 0,006LY
Mortality T 5 0.,657L2
b 12 065742
Gizzard weights
(absolute) T 5 102,9
E 22 105,6
Liver weights
(absolute) T 5 38,62
L 23 43.10
Dressing % T g 10417
15 2L 9959
Gut weights
(% Lw,) T 5 Te21
K 2L 1.554
Gizzard weights
(% Low.) T 5 043319
I 18 0.3682
Caecal lengths T 5 16,967

i 28 3.597



10k,

varinble gource of variation D/F  M/S
Glzzard weights
(absolute) i 5 70,93
Liver weights
( absolute) E 30 97.41
r 5 32,09
B 30 37.65
Gut weightse
(absolute) i 5 1037,57
E 30 303454
AYFEIDIX 5 (TRIAL &)
variable source of variation 2& ﬁ
Total weight gains T 7 159085
I3 16 12399
Total feed consumption Y 7 630865
E 16 90788
EFC T T 0,L468L
E 16 0,1028
Feed cost/kg sain T 7 0.0351
F 16 0,0087
Mortality T T 80,74
E 16 26,33
Gizzard weights T 7 105,10
(absolute)
B 69 117.LO
Liver weights
(absolute) T T 203.5

E 62 181
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ALTENDIX 6,

The Preparntion of Purukutu Eeer

Durukutu beer =5 mentioned in the text is prepared in the
Samaru avea ns follows: Sorghum sgrain, often of the kaura
variety is soaked overnight, It is then thickly spread and
covered with a wet sack, Germination is allowed for 3 deys
bty which time the plumle would be about 2 inches, the ridicie
much longer, The grain is then dried, ground and sozked, About
30 kg of ground grain is soaked in an iron drum containing
about 180 litres of water, The substance is then boiled for
several hours, cooled overmight and boiled again, After cooling
and settling, the lighter liguid of the tep is decmted into
a separ~te container, The heavier fraction is left in the drum,
Both liquids are then seeded with froth from a previous brew.
The containers are covered, TFexmertation takes place in L8 hours,
The substance used in the study is obtained through the

filteration of the fermented brew using a soft cloth,



