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ABSTRACT

A 60-day growh trial was conducted using 70
Large Wiite x Landrace (LWx LD) piglets with initial
average weight of 11.67 kg and fed diets in which wheat
offals replaced sorghum as energy source (weight for
wei ght basis). Pigs were randomy allotted based on
sex and weights and treatnments assigned to pens. Pigs
were fed ad libitum the treatnent diets containing
wheat offals at 0, 18.75, 37.5, 56.25 and 75%] evel s.

Performance of pigs in terns of feed intake and wei ght
gain were simlar. Feed:gain ratio was significantly
(P<0.05) better in pigs fed 75%wheat offals conpared
to the control diet. Cost of feed/kg. gain was
significantly (P<0.05) lowered at every |level of

repl acenent of sorghumw th wheat offals.

A 30-day finishing trial was conducted using 60
Large Wite x Landrace (LWx LD) pigs with initial
average wei ght of 14008 kg and fed diets in which wheat
offals replaced sorghum as energy source in finishing
ration. Pigs were randomy allotted to pens based on
sex and initial weight. Treatnments were allotted to

pens in two replications. Pigs were fed ad-I|ibitum

Treatnment diets in which wheat offals replaced
sorghum wei ght for weight at 0, 20.55,41.10, 61.65

and 82.2%in the diets were tested. Results showed that



vii
feed intake between treatments were similar; but, daily
gains of pigs were significantly (P<0.05) better on
diets containing 20.55, L1.10 and 61.65% wheat offals
compared to control diet (0% wheat offal). At 82.2%
wheat offals, pigs gained as fast as those in the
control diet. Significantly better (P<0.05) feed:gain
ratio was obtained in pig fed }1.10% wheat offals
compared to those fed the control diet. Cost of feed/
gain significantly decreased (P<0.05) where wheat

offals replaced sorghum in the finishing diets.

Carcass of pigs was evaluated at the end of the
finishing trial. The dressing percentage and percent
shoulder were not significantly different between
treatments., However, significantly higher (P<0.05)
percent ham were obtained in pigs fed 61.65 and 82.2%
wheat offals compared te those fed control diet.
Significantly longer carcasses were obtained from pigs
fed 20 and 82.2% levels of wheat offals compared to
those fed the basal ration. Significantly (P<0.05)
less thick backfat was obtained in carcass of pigs fed
various wheat offals diets compared to those fed the

control diet.

A digestibility trial was conducted in two periods
using twelve pigs with initial average weight of 26.42 kg.
Pigs were randomly allocated to metabolism crates

. }
T
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individually and treatment diets randomly allotted to
crates. Treatment diets containing wheat offals 0, 15,
30 and 45% levels in the diets (isonitrogenous at

20% C.P.) were fed at l percent of body weight in the
first adjustment and collection period and at 6% of
body weight in the second adjustment and collection

period,

Daily feea intake and fecd:gain ratio were similar
between treatmentsy however, significantly depressed

(P«0,05) growth of pigs was obscrved at 5% wheat offals.

Apparent digestibility of nitrogen, crude protein,
nitrogen balance (NB) as % of N consumption and

biological valuc were similar between treatments.

Significantly higher (P:0.0%) digestibility of
ether-extract were observed with increased levels of
wheat offals compared to the control diet and was highest
at 15 and 30% levels. Apparent crude fibre digestibility
was lowest (P<0,05) at 30 and 5% wheat offals compared

to O and 15%.
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CHAPTER 1
INTRODUCTICN

The energy and protein intake of the average Nigerian
were estimated at 2,083 Kecal and 54} grams daily respectively.
0f the tolal protein intake, only 8 grams come from animal
sources, including fish and game animals (Olayide, 1972).
Oyenuga (197L) observed that the average Nigerian is getting
only a quarter of the minimum daily requirement of animal
protein. Based on the estimate of population increase
to 96 million by 1980, he predicted that unless food and
livestock production is improved, a serious and widening gap
would exist between food and protein needs and production.
By 1980, he recommended that energy and total protein intake
should increase to 2,500 Kcal and 65 - 70 grams protein
should come from animal sources. He further stressed the

need to close the protein gap by 1990,

Loosli and Oyenuga (1963) estimated that there were 28
cattle, 1)} sheep, 38 goats, and 1 pig per 100 Nigerians.
These figures are nearly comparable to animal and human
population ratios in Europe, yet the consumption of protein
is S grams for Nigerians and 40 grams for Europeans. Loosli
and Blake (197)4) pointed out that the limited supply of
animal probein in the tropical coumtries is primarily more
a result ol low productivity rather than of small numbers
of animals. As a consequence, low supplies of meat, milk

and eggs in relation to demand tend to raise the price of



animal products beyond the purchnsing power of the bulk of

the population (Oyenuga, 1974).

Several factors have been identified by different
authorg Lo be responsible for the low productivity of
livestock in the tropics. BSome of these factors are
diseases, high hexst and humidity, poor genetic potential of
the animals, lack of training and experience of the local
pecople in animal husbandry, and poor feeding and management
practices (Loosli and Blake, 1973; Oyenuga, 1973; Babatunde,
1975; Balogun, 1979).

The Pig Industry in Nigeria

Balojun (197%) cxpressed grave concern over the low
level uf swine production in relation to other livestock.
He noted that pig production is given little attention and
thus had remained stagnant over the years. The over-all
contribution of pork to the national meat supply is low.
He asserted that if gelf-sufficiency in meat production is
to be attained, pigs along with other farm animals must be

given better attention.

Fabunmi (1980) stisted that during the twelve-year
period, 1968 to 1979, the number of pi(,;s slaughtered reached
a peak of 01,000 in 1974, but, precipitously declined to
70,000 in 1975 and to a further low of 57,000 in 1976. From
then on, there wag only an amual incrense of 1,000 pigs

each year for 1977, 1978 and 1974, She further emphasized



that lligeria will be a net importer of livestock products
for mnny years to come, unless drastic effort is made to

acceluvrate livestock production,

This bleak trend and uncertain prospect of the pig
industry to be an effective contributor to the total meat
supply of the country, may be more of a direct result of
the puronnﬁal short supply =and high cost of feedstuffs,
especinlly groins. This is best exemplified by the
predicament of the feedmilling industry. Jakonda (1975)
observed that only 2 million tons of grains are left for
livestock, manufacturing and others, out of a total output
of 7.5 million tons for that year (1975). Fabunmi (1980)
stated that compound feed for monogastric animals is in
short supply even though the existing feedmills have an
installed milling-capacity of over 600,000 metric tons
which is adequat: to mmnufacture cowpound feeds to meet
the nceds of the country. The mills are under-utilized
due to scarcity of raw materials like maize, fishmeal and
vitanin -« mineral premixes. This is a dangerous situation.
She further added that the cexnerience of 1979 is still
fresh in our minds when certain povernment decision on
maize resulted in a shortape of feed, high cost of what is
available, farmers sclling-off stocks prematurely nand even

tempor:ary shortage of cggs and e¢scalated cost of production.



The Compelling lleed for Replacing Grains in the Feed
of Pipgs in Nigeria

The major predicament of the pig industry in Nigeria
is recurrent shortage and high cost of feedstuffs,
especially grains. Pigs being monogastric animals have
dietary requirements similar to man. Their requirement
for energy is generally derived from an important human
staple food - cereal grains, which make up 80% of their
diets. Presently in Nigeria, there is great competition
existing between the livestock industry and humans for
the limited cereal grains. Obviously, the demand by the
human population is first met and the amount available
to the livestock industry is probably less than 10% of
the available cereal grains. The only solution is the
use of unconventional feedstuffs such as agro-industrial

by=-products in the livestock rations.

According to Goodwin (1974) feed accounts for
75 - B0% of the total cost in swine production - 60%
for breeding and C0% for fattening pigs. Viewed from
this economic standpoint, the challenge facing the
industry would geem formidable indeed. Any attempt to
arrest the decline in pork production and resuscitate
the industry to an cconomically viable and profitable
venturc, would require drastic and unconventional

approuches almed at solving the problem of swine feeding



and nutrition in lligeria. The compelling nezd is to
reduce, if not romeve the reliance and dependence on
convenlional foeedstuffs like maize or sorghum as primary

enerpy source in pig diets.

As Fetuga (1977) aptly suggested, alternative
sources of* energy in compounding the feed must have to be
explored using locally available materials. However, he
added, that dearth of information of nutrient requirement,
as well as, nutrient levels, including those on extent
of utilization and processing requirements at any
particular environment is the key factor preventing use

of loczl materials for compound rations,

In Nigeria, one of the agro-industrial by-products
of geod prosgpect and importance in the manufacture of
livestock feuvds is wheat offuls. 1t is a by-product
of the flour-mill industry which has since expanded
operations and had increcased in number., Wheat offals is
cheap and abundant. It could offer a major alternative
gnergv source - partially or wholly - for pigs intended

ror thie markel..

The objective of this study is to evaluate the
replaccment value of whueat ofluls for sorghum in the
diets of growing-finishing pigs, as well as its effects

carcuus characletrtistics and nubtrient utilization.



CHAPTER 11
LITERATURE RLVIEW
Wheat Bran as Livestock IFeed

Wheat by=products nre distinguished by their fibre
cantent - a currently accepted method., Wheat bran contains
more than 9.5% crude fibre; middling or mille-run, maximum
of 9.5%; shorts, gray shorts, gray middlings or flour
middlings, 7%; red dog, whitc shorts, or white middlings,
L% and feed flour, 1.5% (Pond and ianer, 1974).

Wheni offals are residucs left after milling. The
extraction rate of flour obtained from wheat varics; but
generally around 746, leaving 30% offals which are usually
in the ratio of 2 parts middlings to cne part bran - i,e.
the outer coat. (Goodwing, 197, Martin snd Leonard, 1967;

Nelson, 1978).

The nutrient compositiorn of wheat bran from different

sources is presented in Appendix VI.

Most studies rcecported in the literature evaluated
wheat bran s a source of fibre in the diet of livestock.
however, Pond and Moner (1974) observed th-t wheat bran
is palatable and has o laxative effect. According to them,
its amino -icid balance is superior to that of whole wheat
but inferior to thnat of most protein supplement. Wheat

bron could therefore be considered as cnergy source for swine.



Wheat bran has a relative feeéing value of 75
compared to yellow corn whicn 1s considered the base
feed with a value of 100, On the other hand, sorghum
comparced to yellow corn has s value which varies
betwern B5 to Y% and can replace corn entirely. The
superiority ot yellow corn and sorghum is undoubtedly
due to their high energy content, low fibre content of
kernel and the high digestibility of its starch
(Pond snd Maner, 197.).

Wheat middling consist of bran, germ + little of
red dog,, They are appreciably more digestible than
wheat bran and have 77.211bs TDN/1001bs in comparison
to 66.1bs in bran - thus middling supplies 15% more

ToON (Morrison, 1961),

Wheat bran has unique nutriticnal properties.
Its light, bulky mature; its 16% of high quality
protein (a chemical score equal to that of beef muscle)
and its high phosphorus content; give bran a unique
place in livestock feedirg. About ;0% of the wheat
germ is in the bran which account fer its high quality
protein. None¢ of the other whoeat milling by-products -
shorts, middling, feed flour - have any of the special
properties of wheat bran. They are basal feeds useful
largely in proportion to their energy and nutrient

values (Crampton and Harris, 1969).



Utilization of Fibre by.the Pigs

Woodman and LEvans (1947) remarked that the pig is
less ablo to use crude fibre than other farm livestock
becausce of its simple stomach of relatively small capacity
which is In contrast with complex stomach of cattle and
sheep 2l the larpge caecum of the horses where a great
deal of micﬁobia] activity break down a large part of
crude fibre consumed. ‘Thus Lhe pig is limited in the

amount of crude fibre it can use in the diet.

There is however, no agreement as to how much crude
fibre pigs can use (Axelsson and EBriksson, 1953). This
lack of agreemeni is probably due to difference in source
of f£ibre fed, level of [ib in the diet, level of other
nutrients in the diel, plane of nutrition, s&ge and weight
of the pigs, chuaracter of the non-fibreous part of the
diet, as well as other factors (Cunha, 1977). Teague and
Hanson (195l4) observed that the heavier the pigs, the

more fibre it can use in the diet.

One of the reasons for the use of fiber in the diet
of pigs is the assumption that it helps facilitate the
passage of residue through the digestive tract and the
level considered to be adequate for this purpose are 2

and 5%. (Cunha, 1977).



Farrcl and Johnson (1970) showed that some cellulose
is digested by the pips. T.., estimated the volatile
fatty acids (VFA) produced and obsorbed from caccum and
colon of pipgs in dicts containing 8 and 26% cellulose to
be 1.9 and 2.7% of the apparent digestible energy
respectively came from the acids. However, they cited
Fricnd, Cunningham and Nicholson (196L) who suggested
thal 15 to 28% of the maintenance energy requirement of
a 30kg. pig could be contributed from VFA absorbed from
the nlimentary tract. Xcys nnd Debarthe (1974) stated
that most of the¢ cellulose digestion occurs in the
large intestines of the pigs. The end products of
microbial digestion of the ccllulose in the alimentary
tracl of the pigs are mainly the steam-volatile fatty
acids which are produced in and absorbed from the
caecum and the colon (Farrel and Johnson, 1970).

Baker et. al. (1965) showed that cellulose added to the
diet in the concentration of up to 60% causes a linear
decrense in average daily gain, average non-cellulose
feed intake and gain per unit of ncn-ccllulose feed
intake., Farrel (1973) showed that the pig was able to
digest 53% of the dry matter on all-alfalfa diet.

Cunha (1977) stated that in breeding stock, diets
for sow can contain more fibre than those for growing-
finishing pigs. Many scientists agree on 10 - 12%

fibre ... of high quality alfalfa meal and oats.
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Cunha (1977), further stated that the use of high
fibre levels will alsu Lend Lo prevent sow from becoming
too fut, a condition that can lead to poor results in

reprcduction.

There is disaprecment as to what level of fibre
should be recommended for growing-finishing pigs
(15 k. up) when ne effort is made to add extra energy
to compensate for the higher level in the diet. However,
some researchers agree on a figure of 5 - 6% fibre as
the maximum level to include in the diet. Cunha (1977)
suggested 6 - 8% fibre in the diets of pigs. Of
considerable importance in delermining the fibre level
to usc is the quality of thce fibrous feeds. Higher
quality alfalfa meal and oats can be tolerated at
higher levels than corn cob meal, poor quality roughage
and other fillers which might be used. This means that
any increasce in fibre levels sallowed in swine diets
depends on the guality of fibrous feeds and the level
of energy in the diet (Cunha, 1977). Crampton and
Harris (1969) obscrved that amount of fibre and of

available energy of basal feeds are negatively correlated,

Higher levcls of fibre in swine diets have been used
during Lhe lattvr part of the finishing period ... to
reduce backfat deposition nnd improve carcass quality.

According to Cunha (1977) the introduction of higher
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crude-fibre-content feeds in the U.S. during the latter
part of the finishing period (by self-feeding the

anim:ls) was to produce hogs with more meat and less fat,

Crampton (1954) observed that lean meat production
could be achieved by the use of nutrient adequate ration
about 65 - 70% TDN, instead of 75 - 80% TDN content.
According to him, L5kg pigs could then be self-fed to
the linished wcipht of 90kg and still yield an
acceplably lean carcasses., He further stated that
suitable low energy rations are prepared in North
America either by selection of feeds naturally low in
ener;y concentration, or by dilution of fattening

ration with hipgh fibre feoeds such as alfalfa or

wheatlt bran.

As Braude (1963) observaed, the major incentive for
the inclusion of high fibre feeds especially in the
ration of finishing pigs is the need to produce lean
pigs to meet consumer preference, The present trend
of pork prefercnce is toward lean meat. Pig fat is
very costly to produce and not competitive with other
fats abundantly available in the market., According to
him, preoduction methods must be geared towards the
prcduction of lean pigs, and the animals slaughtered

beforc they stirt Taying down fat.

The effects of including wheat bran in non-ruminants

diets has been studied by scvertl workers. In human beings
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by Cowgill and Anderson (1932), Fantus and Frankl (1S41),
Olmsted et, al, (1735); in labor-tory animals by Bell (1960);
and in swine by Shechy, (1935) and Cooper and Tyler, (1959).
The growth-simulating action which was obscerved in some
studies, was associated with increased rate of passage of
ingesta. The laxative naturc of wheat bran has been
attributed fo various factors, foremost among which is the
ability of the bran to absorb and hold large guantities of
water at all stages of digestion., In this respect,
peristal sis appears to be stimulated by increased ingesta
volume. Sheehy (1935) regarded wheat bran as a valuable
feed ingredient lor the ostablisliment of optimum mechanical
condition in the digestive tract because of its favourable
influence on the activity of the lower gut and by promoting
rapid digestion of the diet in the stomach. The flaky
nature ol bran was belicved to alter the physical condition
of the ingesta, thus making it more favourable to enzymatic

action.

Fantus and Frzankl (1941) suggested that bran residues
stimulate bacterial action in the lower gut with the
resultant increasce in production of volatile fatty acids
and gases. Both products are believed to stimulate
peristalsis and honce, facilitate faecal c¢limination.
Cooper and Tyler (1959) observed extensive gas production

98 a recult of fecding rations contaiuing bran to swine,
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Utilization of Whcat Bran by Laboratory Animals

Bell (1960) made a comparative study of fibrous
feed-stuffs in weanling mice. Wheat bran along with
wheat siraw, alfalfa, oat hulls, beet pulp, corn cobs and
cellulose were added to basal diets at levels of 8, 16, 24
and 32% and.it was found that wheat bran in comparison
with other feedstuffs resulted in no rcduction in gains at
these levels. He also noted increased feed intakes as

levels of cnergy declined in the diets.

In 4 corollary experiment, Bcell (1960) tested the
ffects on growth rates of the various fibrous feeds when
incorporated al predetermined graded lovels of digestible
cnergy por o unil weight of feed. He showed that there were
marked differenccs between bulk additives, At 2.2 and 2.4
DE cal/yr. levels of cnergy, mice failed to survive on
wheat straw, did peoorly on best pulp and cellulose ration;
but, gained at about 70% of the normal rates on wheat bran
and on oat hull rations. Hc¢ a2lso observed that wheat bran
passed through thc gastro-intcstinal tract most rapidly.
Those with the slowest rates of passage were found to have
the smallest apparcnt volume when wet; were less capable
of swelling in water and occupicd less space per unit
weight of the stomach, and rctained their physical forms
or volum:s throughout digestion. Wheat bran has the

outstanding singlc cxception which permitted good growth
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at a fuccal volume of 200 and a stomach volume of 550 ml.

per 100 gram dry mmtter fod.
Utilization of Wheat Bran by Poultry

In India, scveral workers have adopted unconventional
approaches in formuluting chick dicts with the usc of
wheat bran=groundnut cake as major compencnts of the
ration - Wheat brzn had been studied as major energy
source, and groundnut cake 25 major protein source.
Efforts have bcuen made to improve further on the performance
of the chicks by various procossing methods like autoclaving,
pelleting or by addition of fat und lard to clevate energy
content of pations or by addilion of highoer loevels of
fishmenl and addilion of cssential amino acids lysine or

methioninc.

Qaz=i and Metke (197%) conductod _xperiments to improve
the nutritive valuce of unprocoessed wheat bran in a wheat
bran-groundnut cake basgal ration for chicks. The proportion
used was 55.8% whceat bran to 39.66% groundnut cake. Wwheat
bran was either atoclaved, milled and milled and autoclaved
or with ddition of DCP to the dicts, They found that
wuteclaving wheat bran at 0.35 kg/cm2 for 2 minutes
signific.mtly increasced weipht pains, improved nitrogen and
cnergy rotention but only in one out of three experiments.

Milling variously nutoclaved whest bran was not helpful.
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Also, th¢ beneficial c¢ffcets duc to processing of wheat
bran could not be detected oven when such diets were

supplemented with di-calcium phosphate, lard or meat meal.

Hete et.al. (1975) also conducted experiments using
wheat bran-groundnut cake basal diet (56.14% wheat bran
and J0% groundnut cake) supplemented with encrgy (addition
of lard und starch), Lysine and methionine or various
levels af fishmel were andded to the diets. They found
that increasing crloric density of the diet by supplementing
with fot did not improve the woight gain, On the contrary,
it depreused the protein intike of the chicks, which
correspondingly dopressed gains.  Supplomentation of the
diet wilh 2% fal plus lysine and methionine improved gain
to a limited extint, indicating that lysine and methionine
were deficient in the diet. Supplementing the basal diet

with 290 lard and b% fishumezl gave moximun growth rate.

Utilization of Wheat Bran by Growing Pigs

-t ambn -

pigs (under h45kg) fcd whest bron 0, 20 or 40% of the diet.
They rcported sigmificontly slower rate of growth at the
LOg% level comparud to thosce given a bosnl ration without
bran, Feed efficivnecy was also significantly poorer in

pigs Tod 20 and e wheat bran dicts,
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Dhudapker et. al. (1971), however, fed growing pigs
(11.8kg to 70kg) diets containing 0, 23, or L3% wheat
bran and observed no significant differences in feed
consumcid and feed utilization: All animals in the
treatments reached 70kg at 126 days of feeding and gained
460 grams daily.

Ranjhan et. al. (1971) studied the replacement value
of whent bran in the rations of growing pigs (15-45kg).
wheat bran was at 10%, 0, 60 or 703 of the basal diet.
They reported that rate of growth was depressed at 60
and 70% wheat br:n.  Feed to goin ratio, was however, not
significantly affected. Feed consumption significantly

dropped ot 60 ana 70% lovels.

Ranjhan et, nl. (1972) fed growing pigs 30% wheat
bran in : basal r:tion (33Mc:d/kg. DE; 20% CP) against
60% whent bran (28Mcal /kg. DE 20% CP) and found a
significint reduction in daily gain in weight and feed:
gain ratio in pigs fed 60% level of wheat bran. No
significant difference was observed in daily feed and the

number oi days taken to attain 50kg. live weight,

Neufville et. al. (1973) found that wheat bran fed
to pigs (33.9 = 100kg) at 39% of the diet decrensed daily
gain of prowing-finishing pigs. There was a consistent
decrease in feed efficicncy which was, however, not

significant,
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Babatunde et. al. (1976) f.d growing pigs (25.56kg)
with graded levels (0, 5, 10 or 15) of wheat offals and
groundnut shells znd found no significant difference in

rate of gain and in feed: agonin ratio in wheat offals diets.

Sharda gt. al. (1977) rcported an average daily gain
of 458 and 42N grams respectively, in growing pigs fed
diets containing whent bran ot 5§ or 25% levels. The
difference in weight grain was significant but the respective
feed to ghin ratic of 3.63 »nd 3,57 were, however, not

signific.ntly different.

In - similar study, Sharda ct., al. (1979) observed a
signific .ntly depressced growth rate in growing pigs (13.8kg.)
fed 25% whieat briai.  Also gnin to fued ratio was significantly
lower for growing pligs fod 25% whent ann in the diet than at

5 level.

Hincs (1980) studiced the effects of fiber sources on
weaned pipgs performance (11.5kg) at fixed crude fibre
contents of 3.9% =gainst 2.2% crude fibreeof brsal ration
nd found that at 21.2% level of wheat bran, average daily
giiny, fewdl consumption, fuud Lo gnin ratio werc not

significontly different comparcd to oo basal ration.
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Utilization of wheat Bran by Finishing Pigs

llochstetler et al. (1957) obtained a significant
decrease in rate of gain and in feed efficiency in pigs
(from 45kg) fed a raticon containing ;0% wheat bran

than those fed at O and 20% levels,

Ranjhan ¢t. al.(1972) showed that pigs of 50 - 70kg
weight fed 60% wheat offals in the diet compensate for
the initial set-back during the growing period and
gained as fast as those given the basal ration containing
30% wheat bran. Pigs fed 72 and 83% wheat offals in the
diet showed significant depression in their growth rote.
Feed ciliciency was significantly depressed at 60, 72
and 8730 levels., TFor Pinishiong pipgs weighing between 70
to 90kg average daily gains and feed efficiency were
also significantly deprecssed at 72 and 83% levels of
wheat bran in the diet. They observed that feed
efficicncy was uncconemical when the pigs reached 90kg
than whcen they were at 50kg or 70kg. They also observed

no significant differvnces in feed intakes.

B:batunde e¢t. sl. (1976) studivd the effcects of
feedin, f(inishing pigs (45 - 92kg) 0, 5, 10, 15% levels
of wheat offals in the dict and did not obtain
significant difrcerences in growth parameters (daily

gain, 1oed Intakes and Ceed CVicivney).
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Sharda et. al. (1979) found that the inclusion of
37.5% wheat bran in the ration Gia not adversely affect
both the average daily gain and gain to feed ratio when
fed Lo finishing pigs (50kg.) compared to those fed 7.5%

wheatl bran in the diet,

Hines (1980) showed that pigs of weight 60 - 98kg
fed finishing diets containing L0O% wheat bran had
sipgnilicantly slower rate of growth and lower feed
efficiency compared to pigs given basal rations, while
thosc fed diets containing 1C and 20% wheat bran were the

most efficient in feed utilization,

ilines (19€0) fed various levels of wheat bran
(0, 5, 10, 15 and 20%) in a milo-soybean diet, and found
no significant differences in average daily gain in weight
of fiuishing pips; but feed utilization was 4% more
efficient for pigs fed 10 or 15% wheat bran than those
given the basal diet without bran. He also found that
wheat bran costing more than milo would not merit its use

In swine finishing ration.
Effects ot Wheat Bran on Carcass Quality of Pigs

Hochstetler ¢t. al. (1999) feeding different levels
of (0, 20 and LU¥) whe' t bran to pigs found significantly
less hiackfat, lower percentage fot trim, larger lean and
primal cuts and lower dressing percentage in pigs fed LO%

wheat bran. There was also significantly more fill in
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large intestines of pigs fed 40% wheat bran compared to pigs
given basal ration, or oo wheat Lrane No differences were
observid in weiphts of stomach, small intestines, empty
large inbtegtines, carcass lenpgth and loin eye area in all

the pigs.

Ranjihan et. zl. (1972) observed a significant
reduction in backfat of pigs fed levels of 60, 72 and 83%
wheat bran compared to 30%. There was also a significant

increase in percentage lean.

Neufville et. al. (1973) also observed that only
dressing per cenl was significantly decrcased at 39% level
of wheat bran in the diet compared to pigs fed 0, 7.5, 19.5
and 27j; other purameters were not significantly affected.
There was however, a tendency towards increase in percentage
lean culs and thinner backfat as level of dietary wheat bran

increascd.

However, Babatunde et. al. (1976) feeding graded levels
of 5, 10, and 15 wheat offals to pigs observed no
significant influence on pig carcass quality. A aignificant
increasc in gut weiphts was reported for pigs given ration

containing 15% wheat bran,

Shirdn gt. ale (1977) observed that pigs fed 37.5%

level of wheat bren compared to pigs fed 7.5% showed no

significant diftference in carcass length and dressing
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percentage. However, backfat was significantly reduced;
lean cul %, ham + loin and loin eye area were much larger.
Fat trim was reduced and lean trim increased. Weights of
belly, spare ribs, and jowls were not influenced by dietary
treatment. The carcass of pigs fed the 37.5% dietary wheat
bran wer. reportedly brighter, less firm and had less
marbling than that of pigs fed 7.5% wheat bran.
Nutrient Utilization of Various Levels
of Wheat Bran by Pigs
The utilization of nutrients in different diets
containing wheat bLran has been reported by several workers.
iRamjihan ct. al. (1971) in a digestibility trial using
rations containing 10, 40, 60 and 706 wheat bran in the
diets obuerved that dry matter and nitrogen-free extract
digestibility decreased sipnificantly at 60 and 70% levels.
They observed significant diffcrcnces among treatment
means for crude protein, crude fibre, and ether-extract
digestibility. MNitrogen retention was significantly less
at 60 and 70% levels and calcium retention significantly

higher at 10 and L0 than in 60 and 70% levels.

Similarly, Dhudapker gt. al. (1971) in a digestibility
trial, fud rations containing 0, 23 and [}3% wheat bran to
pigs ‘and observed thut digestibility of dry matter and
nitrogen-iree extract were much hipgher in diet without
uhieat bron compoared to 23 and |3 whicat bran. Crude fibre

digestibil ity was significantly higher at }j3% level and
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ether-extract lower in diet without wheat bran. Nitrogen
and cuergy intukc were lower for itine control diet and the
utilization of nitrogen and energy were significantly

better for dicts with 23 and }}3% wheat bran.

Ranjhan ct al. (1972) reported that crude protein
and dry matter digestibility were significantly depressed
at lcvils 72 and 83% wheat bran in the diets; crude fibre
digestibility was quite high at 60, 72 and 83% levels;
ether-extract was significantly higher at 72 and 83% levels.

Babatunde et al (1976) studicd the apparent
digestlibility and retention of nutrients by pigs fed O,
5, 10, and 15% wheat offals in the diet., They found no
signilicant ditfcrences in the digestibility of dry matter,
crude protein, nitrogen-free cxtract and energy. However,
therc was a significant depression of crude fibre
digestibility at 15% level. Crude fibre was best digested
at 5% level, However, ether-¢xtract was significantly
depresced with 15% wheat offal in the diet, and nitrogen

retention at this level was lowest.

I digestibility trinls using two levels of wheat
bran (/.5 and 37.5%), Sharda ¢t al. (1979) found no
signilticant difverence in the digestibility of crude
protein, cther-cxtract, nitrogen-free extract and dry
mattcer. The dipcsblibility of crwde fibre was significantly

higher in pigs fod 37.5% wheat bran,



CHAFTER I1I
EXTERIMENTAL PRCCEDURE
Gengral Cbjective

This rescarch was designed to study the effects of
wheat offals in the diets on the performance and carcass
charucteristics of pigs. The performance of pigs was
eva]uuteé in terms of gain; feed intake and efficiency
of tved vtilization, The effects of feeding graded
levels of wheat offals con nutrient digestion and
utilization were also studied. Wheat offals replaced
sorghum in the diets on weight for weight basis in

experiments 1 and 2; and at fixed ratio in experiment 3.
Giencral Procedure

The research was conducted at the Agricultural
Complcx of the Ahmadu Eello lmiversity, Zaria. The units
comprising the Agricultural Complex are the Faculty of
Agriculture, Meat Laboratory, Samaru College of
Agriculture, University Far, National Animal Production
Research Institute (NAPRI) and the Institute for
Agricul tural Research. The study was divided into three

(experiments 1, 2, and 3).

Lxperiments 1 and 2 were conducted at the Piggery
Farm of the Samaru College of Agriculture, Division of
Agricul bural Collepges, Ahmadu Bello University, Zaria.

The pipggery farm has twenty-two concrete pens each
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measuring Sm x L.5m and provided with waterers and feeders.
Carcnss evaluation was conductea at the Animal Products

Laboratory of the Department of Animal Science.

The digcestibility trial, Experiment 3, was carried
out in the metabolism house located at the University

Farum, Ahmadu Bello University. The metabolism house is

equjpped'with twelve metal crates. Each crate measuring
71.5cm x 131.%cm has slatted metal floor and is provided
with feed and water trough. Directly below the crate is

a metal sheet with perforalions to catch faecal excretions,
below which is another metal funnel (71.5¢m x 131.5cm) to
collect urine in a bucket, Wasle feeds were collected

and placed on a newspaper to dry.

Proximate chemical analyses of experimental diets,
feed ingredients, faecnl and urine samples were conducted
at the Biochemistry Laboratory of the National Animal
Production Rescarch Institute. Statistical analysis of
data were done at the Coumputer Centre of the Institute

of Agricultural Research.
Fxperimental Animals

A total of one hundred and thirty (130) (Landrace x
Large White) pips werce uced for oxperiment 1 and 2. Before
being put to experiments; all pigs were earmarked, dewormed
with piperazine wormer - 17 (5 prams piperazine base
equivalent to 17% W/V piperazine). Pigs were treated for

mange and lice with Tic-Tac and all male pigs were castrated

.
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A} the experimental pigs were fed a commercial grower's
ration (Liverstock Feeds, Pfircr Foduna) and allowed
unlimited access to clean water prior to being put on the
expuriment, The pigs were weighed before being assigned

to ltreatments and thereaftur were weighed evory two wouks.
_ L - . { '
Twelve {12) pigs (Landrace x large White) used for

the digestibility trial (Experiment 3) were obtained from

the National Animal Production Research Institute, Shika.

Feeding Regimen i |

In experiments 1 and 2, pipgs were fed ad-libitum
and had free access to water., TFeeds consumed were
mersivired every two woeoks and all pigs weighed every two
weehs,  In experiment 3, pigs werce fed at L% of body
welpht dally during the first adjustment and collection
period and 6% of body wcipht daily during the sccond
adjustment and collection period. Each daily feed
allotment was divided inte two: one-half offered at
8:G0 a.m, and the other half at l:00 p.m. Refused feed
were oven-dricd at SZOC and allowed to conl down to room

temperature and the weight recorded.

Experimoental Procoedurces

Bxporiment 1:  The Replaccment Valuce of Wheat Offals
for Sorghum in Crower Pigs Diet :

Purpuse:r

The experiment was designed to investipgate whether

wheal offals can adeguotely and economically replace
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sorghium as a major energy source in grower pigs diets.
Performance of pigs was monitueced in terms of average
daily gain (ALG), average daily feed intake (ADF), Feed:
gain ratio (F:G ratio), cost of feed/kg weight gain,

dig .:tible encrgy (DE) consumed and DE:gain ratio.
Procudure:

Seventy (70) crossbred (Landrapce x Large White)
barrows and gilts with an initial average weight of
11.67 kgs. were randomly allocated on the basis of sex
and weight to pens. Treatments were randomly assigned
to puns in two replications of scven pigs per pen. The
pigs were fed ad-=libitum and water available throughout
the cperimenbal period.  Foeds consumed and weights of
pigs were measurcd every two weeks in a 60-day feeding
trial. The experimental dict {Appendix I.a,) fed

throughout the trial period were:

da. A 19% crude protein basal diet in which

sorghum was thc sole energy source.

b, Wheat offals replaced 25% of the sorghum
in thce basal dict and constituted 18.75%

of the¢ rations; while sorghum was 56.25%.

¢. Wheat offals replaced 508 of the sorghum
in the basal diet and was 37.5% of the

diet; while sorghum was also 37.5%



¢. VWheat offals replaced 75% of the sorghum
in the basal dict and wis 56,25% of the
diet; while sorghum was 18.75%. !

2. Wheat offalg replaced all of the sorghum

in the basal diet and was 75% of the dict.
Experiment 2:  The Replacement Value of Wheat
' Offals for Sorghumn on Performance

and Carcass Characteristics of
Finishing Pigs.

Purpose

3ixty (60) crossbred (Landrance x Large White) barrows
and ;rilts with an initial average weight of LOkg. were
randomly allotoed on the basis of sex and weights to pens.
Treoalments woere randonly assigned bo pens in two.
replications of six pigs_pur poen. EBigs had unlimited
aeCuun to experimentnl dicte and watoer, Feeds consumed
and weight of pigs were measured covery two weeks in a 30-
day trial pericd. The experimental diets (Appendix 11.a.)

were g follows:

a. A 16% crude protcin basal ration in which
sorphun was the major gource of cnergy in
the diet and devoid of whenat offals.

b  Wheat uv)inls replaced 25% of the sorghum (
in the vasal diet and constitutes 20.55%

of the diet; while sorghun was 61.65%.
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c. Wheat offals replaced 50% of the sorghum
in the basal diet and was L1.10% of the

diet: Sorghum was L1.10% of the diet.
|

. Whest offals replaced 79%.0f the sorghum
in the basal dict and was 61.65% of the

dict, while sorghum was 20,55%.

&. 100% by weight of the serghum in the bassl
ration was replaced by wheat offals and

-was 82.2% of the dict. e
Carcass Study:

This aspect of the trial evaluated the coffects of
feeding wheat offnls on corenss gqualibly of finisher pigs,
in terms of dressing percoent, backfat thickness, carcass

length, loin cyu arca, % ham and % shoulder,

Fifty {%0) crossbred barrows and gilts out of the 60
pigs used in the finishing study, with average live
weights of 63.80 kg, (5 pigs for each replicate of each
treatment group) were sclected for carcass evaluation.
Pigs wure slaughtered and carcasscs chilled for 24 hours
at a tumperature of 2 - L°C bufore carcass guality
paramelers were measured, according te Argonoesa (1972),

g fellows:

I
1. Corcass Jenpth waig nengured in centimetres
from the snterior cdge of the nitchbone to

the forward cdge of the first rib.
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Backfat thickness was measured at three
different points of the left side of
the carcass - at the first rib, the
last rib last lumbar vertebra level.
The mean of the three measurements was
taken as the backfat thickness in

centimeters.

Loin eye area is the area in square
centimeters of the cross-section of

the longissiumus dorsi muscle at the

tenth rib level., After cutting the
loin between the tenth and eleventh
ribs, the muscle area was carefully
traced on an acelbate paper and area

determined by using a planimeter,

Ham weights - the ham was separated
from the loin and side by a cut made
i-5cm, anterior to the aitchbone and
perpendicular to the hindlegs. To
obtain ¢ of ham, the weight of the
ham was divided by the chilled

carcass weight and wultiplied by 100.

Shoulder weipght - Lhe shoulder was
separated from the loin and side by a
cut between the second and third rib

and perpendicular to the topline. To
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obtain % of shoulder, shoulder weight
was divided by the chilled carcass

welght and multiplied by 100.

be  Dressing percentape is the weight of
the chilled carcass divided by the
live-weight of the pigs ot slaughter
.multiplied by 1060. Figs' were not
fasted prior to slaughter,
Experiment 3: The Diestibility and Utilization

hiutrients of Wheat Uffals Diets
by Young Figs.

Furpose

the aim of the experiment wos Lo determine the
digesLibility and utilization of nutrients of wheat
offals; diets by young pips, Apparent dipestibilities
were determined for dry matter, energy, nitrogen, crude
protein, crude ether-extract, crude fibre, and nitrogen-

free-extract; including biological values:

Procedure

-

Twelve plps with an initial averapge weight of
26.43 kg. were randomly allotted invdividually to four
treatuw:nt groups of 3 replicates. Dietary treatments
were randowly alleted to pens. Fips were kept in
metabolism crales and fod Lne cXpet'inental diets contain-

ing 0, 15, 30 and 5% wheat offals at L% and 6% of the
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body weights during the first and sccond periods
ruspectively. Each pericd (V.ricd I and Period II)
cunsisted of a 7-day adjustment period followed by a
{=day collcction period. FPigs were weighed at the
b pinning aind at the ond of ench of the adjustment and
collection periods, The pigs were fed twicce daily -
otw=half of thce ration ot 6:00 a.m., and the other half
at 00 p.m. Ration wns fed dry and water supplied to
the pigs 2s needed., Refused feeds were collected and
weighed each day and pooled for cach of the 7=day
cuolleection periods, Total collection of faeces and

urine was done during the two collection periods.

Facces were collected and weighed twice daily after
the worning and evenings (cedings. Faecal collection
for each dany was pooled for the 7-day collection period
and put in tho freczer. The urine was collected for the
7-day period in buckets containing 25ml. of toluence
and 25ml. of concentrated HCI, A 10% aliquot solution
of urine was taken at the end of each collection period

and kept in the freezoer for later analyses.

Chumical Annlysis

Experimentnl dicts, faoical samples nnd feed
inpredients were smalyzod for dry matter, nitrogen,
crude fibre nnd cther-cxtract according to AOAC (1970)

Urine also analysed for nitrogen according to AOAC (1970).
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Gross energy values of diets, feed ingredients and
faccal samples were obilained wiin the Parr Adiabatic

Bowb Calorimecter.

Statistical Analysis:

Data were subjected to statistical analysis
procedures explained by Cochran and Snedecor (1967).
An:lysis of variance procedures 2s well as Duncan's
Multiple Range (DMRT) analysis were followed
collectively or separately os the case may be

{(Cochran and Cox, 1957).



CHAFTER IV

Expe viment 13

Table 1 is n summery of the performance of growing
pigs In terms of average daily gains (ADG), average
daily feed int~ke (ADF), Feed:gain (F:G) ratio, feed cost
per ¥ilogram gain in weight, Digestible energy (LE)
cotaiaed and disestible enerpyvggadn ratio (DE: Gadn) in

a OU=day trial period,

1 igs fed treatment diets containing 18.75, 37.5,
56,25 and 75% levels of whent offals respectively gained
as much as those ffed the coutrol diet. Nho signiticant
ditferences won also observed qmonp, the treatment means
for fced intakes, Calculated DE intakes among treatment

mean: were also the same,

in terms of feed:gain ratio (F:G) results showed
that the treatment meai of pigs fed 75% wheat offals
was significantly better (P-(G.05) than those of the basal
diet. In terms of DE: gain ratio, significantly less
(P<C.U5) digestible energy wis required to gain a kg,
weipght for pigs fed 7%4, wheatl olfals compared to pigs
fed the control dicet and Lho: o red 56,254, 37.5% and
W whienl otrats dic b, Alno, pigs fed 50,25% wheat
offals had a significantly (P<C.05) better DE:pain ratio
comp- o Lo Lhuse L'aed Lhie coulrol diet and 18,75%, but
similar to those fed 37.5% level.

33
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In terms of feed cost rer mit gnain in weight, 75%
level  of wheat offals was sipnificantly cheaper than
the basal ration and other wheat offals in the diet
(P<0.U5). Cost of feed per unit gain in weight s
significantly (P<0.05) decreascd as levels of wheat
offals were increased in the diets. The most expensive

diet per unit weight gain was the control ration.
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Teble 1. Experiment 1, Averspgc Daily Gain, Average
Dnily Feed, Feed:Gain Ratio,
DE:Gnin Ratio, DE Consumed,
Feed Cost/Gain.

Level of Wheat Offals, %

- — -

Total Average Gain in Weight, kg

T 22.80 21.60 26,40 24,00 29.,0 2,.8Y4
I 14,60 25.60 35,80 25,20 25.20 24.24
Ave. 20,70 23.10  26.10 24.60 27.30 2h.84 2.9

Averange Daily Gain in Weight, g

{ 3800 360,00 40,0 L0Oo,0 190.0 L414.0
1] 310.0 hho. 0 h3.0 j20.0  420.0 LCY .0
hves 35,0 L400.0 1435.0 110.0 455,0 09,0 %28.90

Row means with different superscripts are
significantly diffcrent (P<0,05)
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Table 1 (continued)

Level of Wheat Offals, %
Rup 0% 18.75% 37.5% 56.25%  75% Mean S.E

Total Averape Gain in Weight, kg

1 60.00 5,00 el.20 6l. 80 66,00 61.80
1T 51,60 61.80 65.40 59.4b0 57.00 59.04

Ave. 55,80 57.90 64L.60  62.10 61.50 60.42 %L.9

Average Daily Feed Intake, g
T 1000.0 900,0 1070.0 1080.0 1100.0 1030.,0
11 560,00 10%0.0 1040,0 990.0 950.0 68L4.0
Ave. 930.0  965.0 1080.0 1045.0 1025.0 1007.0 ts8,

Feed: Gain Ratio
1 2.63  2.50 2.43 2.70 2.2  2.50
I1 2.77 2.3  2.83 2.35  2.26 2.45
ave.  2.70°  2.423° 2.,82P 2.53@P 2 .26P 2.8 20,0

How means with different superscripts are
significantly different (P<0.05).



Table 1 (continued)
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Level of Wheat Offals, %

Rep 0% 18,75 37.5% 56.25 75% Mean S.I
Feed cost per kg. Gain in Weight (1)

I 0.97 0.80 G.66 0,58 0.36 0.67

II 1.02 Q.75 .72 0,50 0.6 G.67

pve,  1.00% 0,787 0.69% 0.5, 0.369 0.67  *0.07

Daily Digestible Energy Censumption, Mcal

I 3.40 2.91 3.27 3.13 2.80 3.10

II 2.90 3.33 3.33 2.87 2.59 3.10

Ave.  3.16 3.12 3,30 7.16 3,00 2.79 016

DE: Gain Ratio, Mcal/kg. Gain

I 8,89 .13 7.3 7,22 6.12 7.56

11 9.2 7.59  F.70 6.86 6,21 7.56

Ave.  9.16°%  7.86%  7.57°¢ 2.04°  6.179  7.86  *o.20

Row means with diffcrent superscripts are
sipnificantly gifferent (P0.05) 1
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Experiment 2: Effects ol Various lLevels of Wheat Offals
on Performance of Finishing Pigs
Table 2 gives the summary of the performance of
finigshing pigs in terme of averape daily gain (ADG),
averape daily fecd intake (ADF) digestible energy consumed
(DE), DE:gain ratio and cost of feed per kg. gain in

weight.,

'igs fed wheat offals at 20.55, 41.10 and 61,.65%
of the diet showed significantly faster rates of gain
than those in the control dicts (P<0.05). Pigs of the
control diet had similar rstc of gain as those fed
B82.2% wheat offals, No significant difference was
obscerviod betwoon Lreatments for foed intake. DBut, in
terms ol DE intakg it was noted that pigs fed 20.55%
wheat o1 fals had significontly higher {P<0.05) DE intake
than those fed L1.10, 69,65 and 82,2% levels and similar
to those¢ in the control diet., At }1.1% wheat offal, DE
intake was similar to thosc¢ fod the control diet and

those at 69,65 and 82,.2% wheat offal diet.

Fecd:gain ratio of the pipgs fed I11,10% wheat offals
was significantly bobbor than those of the control
ration (1'<0.05) but was similar to those fed the other
wheat ol il dicloe 'The pigs 'ed the control dict
significantly ate mwore to gain a unit weipht (P<0.05);
bult wore alse simiiae Lo Lhose Lhal were od J0.55, 69,65

and 82,20 wheat offals in the dicts., In terms of DE/kg.
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gain in weight, troectment means of pigs showed that all
those 1od differont levels of wheat offals significantly
consumcd less digestible energy per unit weight gain

(P¢0.05) .

In terms of feed cost/unit gain in weipght, treatment
means of pigs showed that it significantly (P<0.05) cost
less to gain a unit weipght as level of wheat offals was
increas.d in thc dicts comparcd to the basal ration. The
cost of feed/unit output of the product was significantly
cheapest when wheat offals was included in diet at 82,2%
and this was similar to thosce fed 69.65% whent offals.,

The most cxpensive were those st the control diets (P<0.05).
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Row means with different supcrscripts are
significantly differcnt (P<0.05),

Table 2. Experiment 7. Avoersge Daily Goalu, Avorage
' Dodly Mood, Feed:Guin Ratio,
DE:Gnin Ratio, DE Consumed,
Feed Cost/Gain
- l
Lovel of Wheat Offals, % R
Rup 0% 20.55% L1.10w 61.65% 82.2% Moon S.h.
Total Averange Gain Weight, kg.
1 20.40 30,30 20,40 27,00 27,90 26.0h0
II 22.20 27 .00 33,30 2%.70 22,50 26,34
Ave, 21,30 28,65 28,35 28.35 25,20 26.37 %3.:53
Averape Dally Gqin Weight, g. _
I 680.0  1000.0 8400 Q0,6 930.0 880.0
1T 7ho 0 900,00 10100 99,0 7HO.0 g78.0
Ave. 710,07 855,07 945,07 ou5.00  8L0.0%P 879,0 160.4
Total Average Feed Conswned, kg,
I 80.10  83.40 75,00  75.90 75,30 77.9%
Il 69.90 Bo.70 71,40 75.90 6. 8O 72 .5}
CAve.  75.00  B82.05  73.20  75.90 70.05 75.2h 5.5



Table 2, (continuecd)
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Levil of Wheat OCids, %
2

Rep 0% 20,559 W1,10% 5.065% 82.2% Moean 5.E.
Averapgce Daily Feed Consumcd
1 2670.¢c 2780.0 2500,0 2530.0 2510.0 2598.0
IT 233¢.0 2690.0 2380,0 2v30.0 2100.,0 2418.0
Ave., 2500.0 2735.0 2L4v.0 2435,0 2335.0 2508.0 111&.1&
Feeds Gain Ratio (As Fed Basis)
1 3.92 2.78 Q.Hh 2,81 2.69 3.00
11 3.1 2.99 24306 2,56 2.68 2.79
ive.  3.537 267" 2,60P  2.698° 2.79"P  2.89 *0.22
Cost of Foud por kge Godn in Weight, N
1 Te 32 9.77 0.58 O 0.30 0.68
[1 1.006 0.8 0,52 L2 0. 31 0.63
ave . 1.192  0.51° 0.55° 0.43°? 0.319  0.66 *.06

—

Row means with diffcront superscripts are

o —

significontly differont (P<C.08)



Table . (continued) |
o Level of Whent Offals, %
Rep t
Dnily Digestible Energy Consumption, Mcal
I 8,93 8.78 7.k 7,06 6.53 7.75
Il 779 8.50 7.08 7.06 5.62 7.21
ave,  6.36%° a.6,7  7.26%° 7,065 6.08° 7.48 0.3
DE: Gain Ratic, Meal/Kyg. Goin
I 13.13  &.70 8.8 7.8, 7.02 0 9.03
II 10,53 S 7.0 7.3 7.50 £.32
ave. 11.83% 9,077 7.73Y 7P 7ieeY woe8 fo.m

o . -y

Row means with difforent superscripts are
significantly differont {(P<0,05),




L3

Summary of carcass evaluation datn (Fxperiment 2) is
presented in Table 3.  'The addition of various levels of
wheat offals did not affcct the dressing percentage
signifjcantly. Howcver, it appenred there was a2 slightly
better dressing percentage for cnarcasses of pigs fed the
controt! dicts than those fod various levels of wheat

offals.

Significantly (FP<«0.05) longer carcasses were obtained
from pirs fed 20.55, and 12,2 levels of wheat offals than
those ¢1 the contrel prationy but werc similar to those
fed 11,10 and 61.6574 whenl i1 in the ration, Pigs fed
the control ration had the shortiost carcnss length among

the treatments (1<0,04).

The backfat thickness of pipgs fed the control ration
wns significantly hipgher comparcd to all those fed various
levels of wheat offals in the diet (P<0,05). Pigs fed
wheat oflfal dicts had loess backfat and thickness decreased
with increasing levels of wheat offals in the diet, but

the decreases were not significant between treatments.

For loin eye aren, pips fed the basal ration, and
those fed 61.65% and 82.2% had significantly larger loin
eye aren (P<0,05) thun those ted §1.10% wheat offals; but

were similar to those fed 2G.557 levels.

Significantly higher (P<0,0f) ham percent were obtained

in pigs fed 82,2% and 61.65) wheat offals compared to those
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fed thie control diet. However, % ham for the control pigs
was similar to those fed 20.55 and 141.10% wheat offals.
The percent hum of carcasses of pigs fed the control diet,
althongh similar to those of pigs fed 20,55 and 41.10

wheat offal, was relatively smaller,

In terms of percent shoulder, treatment means of pigs
were cialler, lowever, there was a non-sipnificant trend
for higher percent shoulder in all carcasses fed various

level: of wheat offals than those of the control diet.



Table 3: Experiment 2.

Carcass Evaluation of Pigs

Fed Liffoerent Levels of

wheat ultals

. m——

45

s s

Level of Wheat Offals, %

Rep 0% 20.55% L1.10% 61.65% 82.2% Mean S.E.
Carcass Weights, kg

! h1.36  JOo.,73  J0O.50 §[1.18 }32.09 L1.47

11 L3.82  L1.1 7.5 39.23 38.04 140,09

fve,  42.59 41,07 39,22 Lo.21 K070 40.63  1.29
Dressing Porcent, %

I Oh .99 Yo, 08 63,04 oy .6l B5.76 63,62

¥ 70,85 62,6 6147 61.50  61.2) 63.92 %2.61

AVGa 6,92 60.81 62.56 63.07 63.50 63.77
Carcass Length, cm,

i 73.40 77.20 76,70 76.55 78,05 76.38

i1 76.10 78.00 75.60 77.70 77.20 76.92

Ave.  7h.75° 77.60% 76.15°P 77.12°P 77.62% 76.65 *0.75
Backfat Thiclness, cm.

i 1.10 )2l i 1.98 2.23 2.39

i1 2. 61 2,28 2.10 214 1.82 2.18

aveo  2.86% 2,267  2,25"  2,08° 2,02 2.29 %0.27

- an - - ———

Row mc:ns with diffoercol superscripts are
significantly differcnt (P<0,05)




Table 3 (continucd)
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Level of Whent Offals, %

Rep 0% 20.55% W1.10% 61.65% 82.2% Mean S.E,
Loin Eye Arcn (LEA), sq. cm
| 2:.83. 17.917 17.42  22.42  21.03 20.24
L1 21.22 18,28 15,30 16,77 19.92 18,70
ave.  21.82% 18.10°P 16,30P 20.50% 20.48% 19.47 *1.02
Him Weights (Percent of Chilled Carcass), %
1 21.42 23.28 22,02 2,4,.09 23.71 23.70
i 16.80 24,73 24.87 254  26.39 23.65
AV 19.11° yn.u1“b rw.nu”“ .77 25.057 23,68 1.2
Shoulder Weiphls (Percent of Chilled Carcass), %
I 13.68 1,.53 13,63 15.19 13.97 14.20
[ 13.26 15,55  16.29 15 91 16,30  15.48
Aves 13,47 15.04 15,01 15,85 15,14 14.84 *0.86

Row means with different superscripts are
significantly different (P<0.05),
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Experiment 3: HNutrient Utilization by Pigs Fed
Various lL.ovels of Wheat Offals.
Table lj summarizes datn on average daily gain (ADG),
averaye daily feed (ADR), Feeds gnin (F:G) ratio on as -

fed and dry matter (DM) basis, for the combined period.

In the combined period, vigs fed 454 wheat offals
significantly gaincd less (F¢0.05) than the control pigs.
Howev.r', gain of the pigs fed U454 wheat offal was similar
to those fed 15 and 30X wheat offals, Rate of gain of
thosc on the control diet was the fastest; but was similar

to Lthase on 15 and 3048 levels,

The aversyw daily feed intake (ADF), DM intake and
F:G rotio were similar for all the treatments. There is
howevor, a gencral tendency for lower ADF for pigs as
levels of wheat offals increasced in the dicts: and a
general tendency for poorcr feed efficiency as leovels of

the whent offal increascd in the diets.

Faecal DM (Table 5.1) was significantly higher
(P<0.085) for pigs fed L5% wheat offals than the control
and thosce fed 190 levels in period 1. In period II,
treatmont menns wore similor tor 211 the treatments, In
the combined poriod, Lroe Lmcnt mean for facenl DM of pigs
fed L0 wheat Gifals wes npgtin significantly higher than
both Lin conteol qnd 1 fovel (7o 05), At 309 level of
wheat orfals, treatment mesn was the same with all the

treatmentg,
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The amount of dry matter digested was not significantly
different between treatments iu period I and 11 and in the

combined periods.

Treatment means of apparent dry matter digestibility
coefficicnt in period I was significantly smaller for pigs
fod 457 wheat, offals than those at 0 and 15% (P<0.05). At
2% level, DM digestibility was similar to all the other
treatments, Highest digestibility of the dry matter was
cbserved 1t the control diets, followed by those at 15%
wheat offals., There was n trend of decreasing digestibility
as whent offals increascd in the ration. During the second
period trotment means were similar for all the treatments.
For the combined periods, the trond obscrved wns similar
Loo bl olwerved in period 1. The lowest digestibility of
11 was obliined in pips fed Hh5K whent offals than those
of the control and 154 lovel, At 307 level, treatment
menn was the same with all the other treatments. There
was a genceral tendency for lower DM digestibility as levels

for whent offals increassced in the diets.,



Table 4: Experiment 3. Average Gaily Gain, Average
Daily Foed, Feed: CGain Ratio.

L9

Level of Wheat Offals, %
[tems 0% 165% 309 L5% Mean 8.8
Total Ave.Gain
in Weipght, kg, 6.21  5.5Y4 5.55 4.89 5.55 Z20.5)4
Ave, Dnily : 5 b ab b
Gain, g. 686.,0% 791.82° 792,7%° 697.7° 792.0 ILB.50
Ave. Daily
Feed i *
Consumed, ;r.  1673.4 1620.0 1593.,) 1566.9 1613.3 <=62.23
Fecd: G i Rntio
(as fed basis) 1.87 2.00 1.98 2,26 2.03 10.15
Feed:Gain Ratio .
(D4 -basis) 1,67 1.8} 1.82 2.09 1.86 fo0.14

Row monng with different superascripts are
signilicantly differceut{l € .u5)



Experiment 3 -

11

~
!

igestibi

1t Offal Diets

p !

lity of Dry Matter
by Pigs.

Level of Wheat 0ffal S, 9%
] 30 L 5y Mean S.E.

\ve. Daily Dry Matte
1 993.3 1010.0 976.7
11 1990.0 1983.3 1970.0
Ave., 1491.7 1496.7 1,734
l \
] 156.3° 1647 g.3aP
11 B8, 3 L oo,
AV, 'Yﬂ.'b .4 3 '.f”L
\WVe., 1nll my ¢
[ 835.0 825, 3
(1 1000.0 ] € A 1
AV @ 1217.5 1212 .7 1165, 8
pparent Dry Matt
i 33,722 81.687  78,707P
} 80.01 '
1.87" 1.1 £, 3
ROW ans wilh dilrl'cerenl supe
sipnilficantly diffoeront CP<

r Consumption, g,

1000.0 995 .0
1893, 3 195¢C,2

1446.7 14771

Dry Matter

¥52.00

o 7
*100 .81

256.73

£16.58

=-35,.53

¥19.60
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Table 5.2, summarizes datn on energy utilization by
pigs fed a control diet and those fed 15, 30 and l;5% wheat

offals in the diets.

In terms of gross energy intake, treatment means of
pigs fed 0, 15, 30 and }}5% wheat offals were not
signilicantly different from each other, during period I
and 11 and at the combined periods. There was, however,
a relatively lower gross energy intakes at 30 and 45%

levels of wheat offals.

Treatment mean of faecnl energy from pigs fed the }5%
wheat olfals was significantly greater (P<0.05) during
period I compared to those fed the control diet and 15%
wheat offals, At 30% level, faecal energy was not
differcnt from those of other treatments. In period 1T,
treatment means of facca) enerpy were similar for all the
treatments., In the combined periody as in period I, energy
lost in the faeces was significantly higher at 45% wheat
offals (P<0,05) compared to those of the control and those
at 15% level of wheoat offals, At 30% level, faecal energy

was similar to all the othor trestments.

The: digestinle encrgy during periods 1 and IT and

combincd periods, wore similar on a1l the treatments.

In period 1, digeslibilily cocllicicents for energy of

pigs fed 45% level of wheat offsls was significantly lower
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ti.an those of the control and 15% wheat offals (P<0.05).
AL 308 level, energy uipcstivitity was similar to those of
the other trootments. Therce was a decreasing apparent
ipgestibility of enerpgy as wheat offals was increased in
the diets during period 1. In period II, apparent energy

digestibility were sinilar for oipgs fed the various diets.

1n the combined periods, troutment mean of pigs fed L45%
wheat offals was significantly lower than those of the
control and 15% level of wheat offals (P<0.05). The highest
apparcat encryy digestibility was observed for the control
dict, There was a pesceril tendency for decreased apparent
chergy digestibility cocfficient with increasing wheat

GIfals in the divts,

in terme. of digeclible werpy:pain ratio (DE:gain)
treatments weans in poriod I 2vd 1T and at the combined

poricds did uot show any sipnificant diffcerences.
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Table 5.2 Experiment 3. Energy Digestibility of Wheat
Offa? Divts by Pigs.

— - .-

Level of Wheat Offals, %
Period 0% 15% IS L, 5% Means S«Es

——— - e

Daily Gross Encrgy Intake, Mcal

T L.10 .25 3.96 L.1h .41  Zo0.29
11 8.35 8.30 8.4,7 7.9, 8.27 %0.43
Ave., 6.22 6,28 6,22 6.0l 6.19 0.2Y4

Faccal Gross Energy, Mcal
I 0.69°  0.80°  ©0.89%P 1,122 0.88 %0,07
(1 1.67 1.61 1.82 1.95 1,76  *0.12
awee 1,18 1.29° 1.367% 4.5, 1.32 0,07

Bncrgy Dipestod, Meal

I 3.2 3.45 3.06 3.01 3.2y *o.22
11 6.68 6 .60 6.65 5.99 6.50 Xo.u7
Ave, 5.05 5.07 Iy .86 1} .50 4.87 %0.26

Apparent Encrgy Digestibility, %

bog2.8,  78.59 *1.83
i 97.49  80.57  78.42 75.47  78.4,9 12,08
ive. 61,468 so.a91@ o™ a6 76,8 £1.39

i £2.83% 81,24 77.5°

DJ{UL sLible En l‘_!',‘,-':‘-f'lj 1§ Hxlti 0

i .55 6,00 § .29 5.37 .80 fo.u6
11 .73 /.5 /.64 7 5b 7.37  %0.76
AV . L6l (.20 SIS 647 6.09 Xo.uy

. - - L e e St

Row mc'ms with dirfferont supoerscripts are
signiticantly differcnt (PRO.05),
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Tabl.. 5.3. shows the resul ts

5 of nitrogen utilization

by pigs f.q graded levols of wheat offals in

the diet, In
periods I and 11

and in the combined pPeriods,

treatment
for nitrogen

mosns Consuaption, faceal nitrogen, nitrogen
digested and apparcnt nitrogen djgcstibility wer.e

not
significantly diffcront from

cach other, ang wWere not to
any degrec - ffocteqd by wheat cffals in the diet,

Liktwige, treatment means of urinary nitrogen,
nitrogen baiance (NB), NB @5 % of nitrogen Consumed and NB

of nitrogen digested (Table

[N =4 LV

18 % 5.4) were not significantly

diffcrent from €ach othur ip Leriod T

and I1 and fop the

Combined poriods,

Table 4,5 Summurizes the daty On crude protein
utilization by pigs fed 0, 15, 30 and L5% wheat offals ip
the diets, The treatmont mean.:

for erude protein consumed,
faeeal rude protein, crud. protcin,

digested and apparent
crude protcii Adigestil

Hiity were

all not significantly
diff'crent fron one another, in periods I and 1T and in the
combined pPeriods,



Table 5.3.

Experiment 3.

Nitrogen Digestibility of

Wi * 0Offal Diets by
Young Pig

55

Loevel of Wheat Uff.'!].-.';; %

Period 0% 15% 305 L 5% Mcan 8.E.
Avie., Daily Nitropen Consumption, g
i 15.873 33.40 36,77 38.10 36.02 %1.69
i1 76,10 73.23 76,27 69.1,7 7h.27 13,75
Ave.,  55.97 53,32 57.52 53.79 55.15 22,06
Ave, Daily Faccal Nitrogen, g
I 5.90 L.l 6.47 757 6.52 0,62
11 13.62 12.95 Uy, 1l 1 .61 13.83  Zo.84
Ave. 9,76 9.55 10. 31 11.09 10.18  %0.53
Ave. Daily Hitropgon Digested, g
I 30,11 27« 21§ 30429 30.53 29,5 11.81
1T 62,8 60.29 Ch 1 5 B6 €013 :h-Oh
Ave. 46,30  43.77  47.20 42.70 44,09 2,21
Apparent Nitrogen Digestibility, %
i 83.16 £1.53 82 .11 80.12 81.81 %1.98
1T 61.82 82.26 8476 78.96 81.219 1.6
Ave, 82,49 #1.90 82,10 79.54 81.51 %4.28

Row weans with diifoerent

- u

-0 R L L e—

3NN 1':‘:Cl‘i['J'tS are

significantly differcnt (P<G.05).



e e . e —— -
|
2., 1
[ &)
» .

s J
I .0 ROT
" . ) 1
\ . | . |
I 1
. 30 | | o
e 31 t 1 »
L ]
) .
] 7 [ f
. /

Off
1L Ly
.E o.]-!
:: | 350
; 10,9
, (NB),
= 1.3
| 74
. HOW (]
WAyt 1
i

1+

1+

I+

'S

|+

+

-+
- -
- — T ———————————
¥ 19 i



57

Table 5.5. Pryperiment 3. Crude Protein Digestibility
of Yheat Offal Diets by Pigs

Levels of Wheat Offals, %
Period 0% 15% 30% 1 5% Mean S.E.

Ave, Daily Crude Protein Consumption, g

I : 198,13 221.7 225.7 213.1 214.90
11 hlk. 7 416.7  W47.0 393,3  417.9 $21.50
Ave. 310.7 307.5 33 309, 1 315.5 242.29

Ave. Daily PFaecal Crude Protelin, g

T 37.0 38. 3 40,7 L7.7 10.9 23.2%
11 85,3 §1.3 6.7 91.3 86.7  %5.40
Ava. 61,2 59,8 6l . 7 69,5 63.8 3.8

Ave. Daily Crude Frotein Digested, g

i 169.7 160.0 181.0 178.0 172.2 212.42
11 329,3 335.3 358,73 02,0 331.2 123,27
Ave. 217.5 2147.7 269.7 2,0.0 251.2 43.20

Apparent Crude Prolein Digestibility, %

I 81.73 80,58 81.60 78.89 80.70 %2.09
11 79.05 80.42 60,00 76.77 79.06 %1.85
Ave. 40, 39 80,50 80, 80 77.83 79.88 %1.39

- - — o

Row means with different superscripts are
sipnificantly different (P<,085).
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Table 5.6, is the summary of data obtained from
resulls of ether-extract utilicuation by pigs fed wheat

offals diets.

ITn period I, treatment means of ether-extract
consunption were not significantly different from each
other. 1In 'period 11, however, significantly more ether=
extract (P<0.05) was caonsumed by pigs fed level of 30%
wheat offals than those the control diet ;3 but was not
differcnt from the others. Treatment mean of the control
diet showed the lowest intake of ether-extract, but was
similar to thosc on 158% level of wheat offals, Those
fed 304 level consumed significantly more (P€0.05) ether-
cxtrocl comparcd to those foed 0, and 15% but, similar to
those 1.d U5% wheat offals. Ether-extract consumed at 15%
wheat offal was similar to those fed the control diet and
5% level of whoat offals.  Thoe peak of cther-extract
consumcd was thoerefore obtaincd at 30% level of wheat
offals in period I1 and the combined periods and the

lowest were those fed the control diet.

Trcatment mcans of faccal ether-extract in the periods
I and Il and the combinced period did not show significant

differcnces betwoen treotments.

Treatment means of ¢ther-cxtract digested in the
period | showed no signiticant difterence between the

treatmonts. Howover, in period 1I, significantly more
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ether-extract was digested (P<0.05) by pigs at 30 and }5%
levels of wheat offals than thosce in the control, but were
similar to those at 15% lcovel. In the eombined periods, all
the treatmont means of those fed 15, 30 and 5% wheat offals

wore simiticantly hiphoer Lhhan thoase ot the contreol diet

(P<0,08).

In tcrms of apparent other-cxtract digestibility, in
period I, treatment mcans did not show any significant
differencue:: between each other., During the sccond peried,
ether-extr.ct digestibility improved significantly (P<0.05)
with the midition of whent offads.  For the combined period,
treatment means of pips fod 18 and 30% levels of wheat offals
was significantly betler (P<O,05) compared to the control.
Ethcer-extract digestibility of the control diet was however,

similar to that of |)5% whent offal diet.
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Table 5.6. Experiment 3. Ether-Extract Digestibility
of Wieat Offal Diets by Pigs

Level of Wheat Offals, %

Poeriod 0% 15% 30% 1,5% Means SeEe
Ave., Daily Ether<Extract -Consumption, g

I 52,3 Bl 7 6743 973 55.6 *2.89

11 104.7° 1 7P 135,07 123.38P 119.3 16.12

Ave. 78.5°  8,.7°¢ 96.2%  90.72P @7.5 %*3.36

Avi. Daily Faecal Ether-Extract, g

I 20,3 47,0 17.7 21.3 19.1 *2.04
I1 37.7 3.7 3.3 35.3 .7 f2.04
Ave. 29.0 2l 26.0 28.3 26.9 4,58

Ave. Daily Ether-Extract Digested, g
I 32.0 iy 39,7 36.7 26.5 2,89
1 67.0°  83.0"" 100.7"  88.0°  8L.7 *5.77

Ave., h9.5b 60 .12 70,27 62,42 60.6 X3,24
Apparent Ether-Extract Digestibility, %

1 60,63  68.70  69.4,9  63.20  65.50 3.9,
II 63.56° 72.42"  74.57%  71.30%  70.46 *2.31
Ave.  62.10°  70.86%  72.03%  67.257P 67.98 *2.29

- — e e e W . ———

Row weans with difforcnt superscripts are
significantly different (P<u,05).
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Table 5.7, summarizes the data on crude fibre
utilization by pigs fed O,y 15, JU and ;5% wheat offals in
the diets, in terms of crudce fibre consumption, faecal
crude fibvo, crude rfibre digested and apparent crode

fibre dig.stibility.

Crude fibre congsumption data in period I show that
trestment weans of pips fod 5% was significantly higher
thon those at 15 and 30 and thosc of the control diet
(P£0,05). Treatment mecans of those at 15 and 30% were
also significantly diffceroent from thosc fed at the control
dict (P£0.05). Crude fibre consumption increased
sipgnificanily as luvels of wheat offals increased in the
dicts. In puoriod 11, morce pronounced diffoercnces were
obtained. Crude fibre consumpticn increased significantly
with increasing levels of whoeat offals in the diet,
Troatment means of pipgs £od Lo whent offals in the diet
was significantly higher (P<0.05) than either those at
30%, 15% on control dict. For the combined period, similar
trend as in period I1 was observed., Pigs fed 45% wheat
offals consumed significantly higher (P<0.05) crude fibre
than either thosce at 30, 15 or the control dicts. Those
fed 30% whet offals consumed signiticantly higher (P<0.05)
crude fibre than thosce foed 1% on the control diets and
those at the 15% werc signific-mtly higher (Pt0.05) than

Lhe. control diet,
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Fuaccal crude fibre data show that during period I
pigs fod }S% wheat offals excreted significantly higher
(P<0.05) crude fibre compared te cther treatments.
Similarly, thosc fod 30% wheat offal were significantly
differcnt (P<0.05) from either 15% or the control diet.
For the combinced periods, pigs fed h5% wheat offals
cxeretod moéu crude fibre comparvd to pigs in other
Lreatments. Thore was -n increase in faecal crude fibre

as levels of wheat offnls increascd inm the diets.

In terms of crude fibre digested, trceatment means
of pigs in period 1 showed that there were no significant
differeuces between treatments,. Similar amount of crude
fibre was digestod by pipgs on all the treatments, However,
during period IT pigs fod I15% wheat offals significantly
(Pe0,05) digested more of the crude fibre than those on
the control dict but was siail o e those fed 15 and 30%
wihieat offals diets, For the combincd periods, pigs fed
45% wheal offals diect digested more (P<0.05) than those
fed the control and 15% wheat offal diet, but was similar

to thosc fed 30%.

In L. rms of uappirent erwlo fibre digestibility, in
poriod I trcatment me:ns of pips fod the 45% whent offals
showed sipnificantly lower digestibility (P<0.05) of the
crude fibrv than cithior thos. fod the control or 15% wheat

offals dicts; but was similar te thosc fed 30% level,
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Those fed Lhe control diet had the highest crude fibre
digestibility. No sipnificant differences betwecen
trestments were obscerved during period II. For the -
combined periods, treatment means of pigs fed L5 and 30%
whent offals were significontly lower (P<0,05) than those
fed the control dict or 15% level of wheat offals.



Table 5.7. BExperiment 3. Crude Fibre Digestibility of

Wheat Cffal Diets by Pigs.

B - e e ———  —

Bl

Level of Wheat Offals, %

Pcriod 0% 15% 30% L 5% Mean S.B.
Ave, Dnily Crude Fibre Consumption, g
] 36.0°  §o.0P 5%, 0° 71.3%  53.3  *2.89
11 72.3%  92,3¢  q22.0°  142.02  107.2  %5.00
AVe. 55,24  70.7% 66.5°  107.2%2  80.3 *2.91
Ave. Daily Pacenl Crude Fibre, g
T m.79  24.0° 320" 45.77  29.1 1.3
11 3t,.0b 43, 3P 66.3" e 56.2 12,88
v 2559 33.6° 1. 2P 62.27  h2.2 %1.59
Ave, Yaily Crude Fibre Digested, g
I 2y.7? 2y.0" 23.0" 25.7% 2h.p X2.89
11 36.0° 18,7  55.7°°  66.7° 59,8 24.59
Ave. 30.4¢ 36.,9¢ 39,40 46.2 8,2 2,62
Apparent Crudc Fibre Digestibility
I 63.95%  50.69°  41.57P¢  35.97° L8.04 23.23
[T L6.32 52,68 NI 17.00 18.65 3,26
Ave. 56.6L%  51.79%  33.49°  B1.49°  148.65 *2.30

e - e L

Row means with different superscripts are
signific ntly different (P<O,0G).,
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Table 5.8 shows the data on the utilization of the
nitrogen=-free extract (NFE) of pigs fed a control diet
(0% wheat offals), 15, 30 and 45% wheat offals in the

dicts.

There were no significant differences among treatment
means for ﬁFE consumption during period I. In period II
howcever, pigs foed the 15% wheat of fals consumed
significantly lcss (P<0,05) NFE than those of the control
diet; but were similar te those fed diets containing 15
and 30y, wheat offals, The highest NFE consumption was for
pigs [ the control dict, but this was not significantly
differont from those fod 159 and 308 of whent offals. In
the combined poriods, as it was in period I1 treatment
mean of pigs fod 45% whent offals was signifieantly lower
(P<0,04) comparcd to those fod the control diet and 15%

vheat offals bul was siuilar €t~ that of pigs fed 30%.

In period 1, treatment mcan of faccal NFE of pigs
fed 455 wheat offals wns significantly more (P<0,05) than
thosc on control and 15% wheat offals diet; but, was
cimilar Lo those fed 30% whent offanls, In peried IT,
however, no gignificant difforcuce was obscerved between
Ltreatmentls for thcenl NEFE.  Likowise, no sipnificant
differvnces were observed among trontments for faccal NFE
(or the combinced poriods, slthoupgh pigs on wheat offal
diets cxcreted more NFE in the facces comparced to control

pigs.
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buring the first period pigs fed ;5% wheat offal
digozted a significantly less (r~0.05) amount of NFE than
thosc on the control dict; but was similar to those fed 15
and % levels, The amount of NFE digested was not
significantly differcent between treatments in perilod 131,
althongh less HFE was digested with increasing level of
whent offals in the dicts. This was also the trend for

the combinced periods.

In terms of apparont NFE digestibility coefficient in
period I, trestment meons of pigs fed 5% level of wheat
wans sipnificontly lower (P<0.05) than those fed the control
and 15, wheat offnl dicts; but was similar to those of pigs
fed 3050 wheat Offals.  During the sceond period, no
significant diffcrences were obscerved between the
trentone nts,e  Four the combincd poeriods, treatment mean of
pigs £od 5% 1ovil of whet 1 1s wes significantly lower
(P<0,.0%) than those of the control or 15% levels; but, was

simil=l' to those fed 30% wheat offals.
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Digestinility of wheat Offals

Dicte ~y @ i&,:}

- - e ek —

Level of Wheot Offal, %

Poriod 0% 15% 30% L5 Mean S,E,
Ave. Daily Nitrogen-Free Extract Consumption, g

1 632.7  635.3 572.0 559.3  599.8 ¥31,62

j 400" 1292.7Y 11213 4038.4°  1156.0  %59.44

AVe . 9,3.42 924,67 61,6.7"P  798.8° 878.3 *33.65
Ave, Dnily Pacecsl NFE, g

T 58,70 5, 3P 65.3°  107.7°  81.7 *8.42

Il 176.7 174.3 179.7 1681.1 177.2 4.30

Ave. 173 123.3 132.5 152,2 131.4  *10.99
Ave. Doidly NEFE Dipgested, g

j 57,.0%  555.0"°  387.0"  151.7°  517.9 *31.82

1 1077.3  1041.2 oy, 81,7 975.5 %71.1s8

hVL‘. n.;l|)o7 £““—j':'? 71)I..Jl 614607 761‘1-? :38.98

Apparcnt NFE Digestibility, ¥

| 90.47%  86.17°P  85,13P°  80.73° 86.12 *1.36

[ £5.38 65.97 83.87 61.05 8L,.08 2,15

Ve, v .938 87,009 8Yy, LY b ‘uu,‘nh 85,09 1,27

Row mean:
signific utly difrcront (P<C.u8),

e e ——

with difrferent suocrscripts

are



CHAPTER V
GENERAL DISCUSSION

In experiment 1, wheat offals substituted for sorghum
in the dicts of growing pigs. Feed intakes and gains of
pigs fed diets in which wheat offals replaced sorghum at
the rate of 0, 25, 50, 75 and 100¥% on weight for weight
bisis were similar to those of pigs fed the control diet
(I~ble 1). There was an apparcnt tendency for pigs to eat
more and gain more weipghts on the diets containing wheat
offals. For instance, the percentage increase of feed
intake over the control diets were L.3, 16,13, 11.83 and
9.68 percent more for dicts containing wheat offals at
1.vels of 18.75, 37.5, 56.25 and 75% respectively. The
¢ leulated mean digestible cnerpgy (DE) intakes of pigs on
all treatmints also showed no sipnificant differences and
tht DE w:s not the criticnl factor even at the highest
l.vel of wheat offals in pgrowing pips dict. The increased
foed and LE intakcs of the rations containing wheat offals
although insignificant maybe attributed toc homcostatic
mechanism in pigs to compensate and equate the low=energy
"nsity of the dicts (Merkel, 1958; Axelsson and

Lriksson, 1953).
With regards Lo increasing feed intakes to compensate
for low cnergy density of the dicts, results suggest that

tuere is ;0 1imit to whicn growing pigs fed ad 11ib, could

ciatinue Lo eat more of 2 bulky ration, as indicated by

68
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gradunl decline in feed intake at 56.25 and 75% wheat
offals in the diet (V.22 and Y.71% crude fibre
respectively). This agrees with the finding of Ranjhan
(1972) who observed no compensalory increase in feed
intake in pigs ted 60% wheat bran compared to a basal

ration containing 30% wheat bran.

In this trial, weight guaing of pigs fed diets
containing various levels of wheat offals equaled, if
not, slightly surpassed those of pigs fed the basal
ration, in spite of the increasing crude fibre content of
the whent of fal diets (3.71, ©.21, 6.72, 8.22 and 9.71%
at levels of whest offals of O, 18.75, 37.5, 56.25 and
75% respectively). Tolerance limit to these levels of
crude fibre using wheat offals may not have been reached.
(Cunha, 1977; Mcrkel, 1958a). Ape and early adjustments

may also be factors to thece reiulus,

Other factors in bran as source of fibre may have
influenced intake and gnains of the growing pips. Level
of intuke plays @ large part in influencing growth
(Cole, 1962) which could wmake it more an important
measurc of the nutritive volue than digestibility or
chemicni composilion. Likoewine, of considerable
importunce in dolermining the ribre level to use is the
quality of the fibrous feed sceording to Cunha (1977).
Foremos | among the characteristics of bran in the diet is

its ability to influence the physical behaviour of the
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ingests throughout the length of the gastro-intential
tract that modifies enzymatic, microbial and nutrient
absorption, Whecat bran is laxative in nature (Pond and
Maner, 197). By its water-holding capacity (Rell, 1960)
it is able to hold large quantities of water at all stages
of dig.stion, thus stimulating peristaltic activity by
way of increased volume of the ingesta. He also found
that wheat bran passed most rapidly than cellulose, oat
hulls, corn cobs, wheat straw, Alfalfa and beet pulp.
Payler et al (1975) observed that the transit time of
wheat bran was significantly reduccd compared to oatmeal

and ordinary dict.

The flaky nature of the bran was also believed to
render the physical condition of the ingesta more
favourable to cnzymatic action and rapid digestion of the
diet in the stomach, as well as, favourable activity in
the lower gut., Fantus and Frankl (1941) suggested that
bran rcesidues stimulate bacterial action in the lower gut
with the resultant increase in the production of volatile
fatty :wcids and ganses., Both products are believed to
stimul Lo peristalsis, hence, faceal elimination, Cooper
wnd Tylor (1959) also observed extensive gas production

18 a result ot receding whent bran tos swine.

The comparabivi-ly hipgher raltes ot pgrowth responses
uf growing pigs Ued various levels of wheat offals may

also b due to the higher protoin content of the diets
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contiining wheat offals, It should be noted that weight
for wcight replacement of sorghum in the diet with wheat
offals increased protein content frem 19% in the basal
raticn to 20,854, 22,11, 23,66 and 25.21 at levels of 18.75,
37.5, 56,25 and 75% wheat offals respectively, From the
foregoing explanation, it may be logical te assume that
therc was-bettnr and enhanced assimilation of amino acids
for lLissue development of the frowing pigs with addition

of whicat offals.

‘The feed:gain ratio revealed that pigs fed 75% wheat
offals were the most efficioent converters of feed to body
gain., 'The pigs ate less per unit gain in weight (P<0,05)
than those on the basal ration. The feed:gain ratios
were however, not significantly different between the
control and the other treatments. Rangjhan et al. (1971a)
reporied no significant differences in feed efficiency of
pigs fed 10, 40, 60 and 70% wheat bran diets. Other
workers using bran on growing pigs did not find
significant difference in feed efficiency, although the
levels used were lower than those used in this experiment.
Hines (1980) reported that foed efficiency of weaned pigs
fed 21.2% wheat bran was similar to those fed a standard
basal ralion, Babatunde ot od. (1975) found similar feed
efficiiney in pips fed O, 5, 10, and 15% wheat offals,
Phudapker ob al. (1971) did not observe significant
diffcr nees in reed officicucy in pigs fed 0, 23 and ;3%
vheat bran, Neufville &t al. (1973) found no significant
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differcnce in cificiency of feed conversion of pigs fed O,
75, 1.5, 27 and 39% wheat bran. On the contrary,

Sharda .t al. (1979) found significant difference in feed
cfficiviey of pips fed 2990 whent bran compared to 5%
level. Ranghan (1972b) found significantly lower feed
sfficicnecy in pigs fed 60% wheat bran compared to 30%.
Hochstetler (1958) also observed poorer feed efficiency

in pigs fed 20 and LO¥X compared to a basal ration.

Fecd conversion efficiency is a parameter of
perform:ance in growing pigs of great economic valuc, Feed
constitutes a larpce proportion of production cost. A diet
that will allow the pigs its maximum growth potential at
lesser amounts is a factor of importance in raising the
profit margin in pig production in the tropics and an
incentive for expandced production. The over-all better
Loed efficicney of pipgs fed the wheal offal diets may be
partly altributed to lTower cnergy requirements for
maintenance and growth of the pigs raised in a tropical
environment like Nigeria., Likcewise, a basal ration whose
energy contents arc based on MNRC (1971) requirements and
recommend.d for use in the temperate region may prove to
be a liability in the tropical rigion, as shown in these
results. Caleculsbod DEzgavin ratio also indicate the
greater cucergetic cofficicency of the pigs fed the various
loevels of whept otialae There s oo need Lo Farther

lnvestigaire and re-assess energy requirements of pigs in
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terms of energy levels in the diets in various geographic
and climatic conditions in higeria with the use of cheap

and locally available by-products like wheat offals.

The cost of feed per unit weight gain is the
cutstanding feature of the addition of wheat offals in
growing pigs' diets, which was lowered significantly at
each lovel of replacing sorphum with wheat offals (P<0.05),
It is well«known that feed cost represents the major cost
of producing pigs (Goodwin, 1974). Lowering the cost of
producing a unit of the product will create the major
impetus and incentive for increased production of pork in
the country, especially with use of chegp and abundant
apro-ivndustrial by-producles.  The percentage decrease in
the co:ulL of feed per kilogram gain by each level of
replaccment were 22, 31, 116 snd 6L4% of the cost of basal
ration. This will undoubt Aly contribute to lowered cost
of production and at the same time relieve competition
that exist between man ana animals in the wse of the
scarce pgrains. The unit cost of wheat offals is
relatively lower than sorghum (6.7 k vs 35 k per kilogram),
Moreover, historical trends in Nigeria indicate that
sorghuin will always be higher-priced than wheat offals
and valued as human staple food,  Recurrent shortages of
grains opgravatod by deoupglhit will no doubt prohibit the

critical use ol prains for pip production in Nigeria.
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11, general, there was nothing in the results of this
study which points to any delcuerious effects on growth
and general well-being and health of the pigs when wheat

offals veplaced sorphum oven ot the highest levels.

In experiment 2, overnall results of feeding trial in
finishing pigs and carcass study showed some significant
and fnvnuraﬁle responses to dicts contining various levels
wheat ot fals. With similar fced intakes for all the
treatmuents, significantly higher (P<0,05) avcrage daily
gains wuore however, obtained in pigs fed 20.55, 41.10
and 61.65% wheat offals in thc diets. These results tend
Lo show that nceithor the crude fibre contents nor the
cnergy-diluting cffects on pgnins of finishing pigs in this

ctudy. Other factors may be involved in these results.

Th:t feed intake did not diecline as levels of wheat
offals increased but maintained at similar levels with
those o the basal diet may suggest better accommodation
of & bulky feed by way of enlargement of the gastro-
intestinal tract (McCormick and Kidwell, 1953). It was
also not..d that there was n slight increase in feced intake
at the lovel of 20,5%% whent offals, but beyond this,
bulkiness of the dict with ircreasing levels of wheat

alfals did not <llow furtler increasge in feed intake.

Thal pigs fod o bas:l roticon that is nutritionally

andoquate in cnergy signific:intly grew slower than those
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fed 20.55, 11.10 and 61.65, but similar only in gains with
pigs fod B2.2% wheat offTuls swy indicate liability of a
high cnergy dict in a tropical environment,  Superior
growth of the pigs fed the wheat offals, in spite of the
lowercd total DE intake supgests that energy requirements
for maintonance ic much 1. 50 in conditions prevailing in

Higeri, than thosc recommend for temperate conditions.

Furthcermore, it should be notcd that protein content
increas..d as levels of whent offals increascd in the diets.,
As such there may have beon maximum opportunity for lean
tissue development of the pigs, beeause of higher
availability and assimilation ol some essential acids.

Tt may i1so be nusumed Lhot the hipgher levels of protein
in dicls containing increasing levels of wheat offals

may have ameliorating offects on lowered energy intakes.

Fiuily, the inherent unique physical and chemical
propertics of wheat offals as foed ingredient may also
have some bearing in the results obtained in this study,
Duc to its flaky naturce, wheat offals is known to enhance
proteolytic enzymes; thus, cohancing assimilation of
amino acid for muscle doevelopment (Gorril, 1960). Bran
is also lnown to stimulate peristslsis and passces through
Lthe gaslro=intestinad tract merc rapidly than other
fibrous (veds (Buo1i, 1000). Likewise, bran stimulatss

bacterist nction in the lower put (Fantus and Frankl, 19;1)



76

with resultant increase in prcduction of velatile fatty
acids and gascs (Cooper and Tyler, 1959; Friend et al. 196l;

Farrel and Johnson, 1970).

Findings in this study agree with those of Babatunde
et ul. (1976) who found no simificant differences in
intate and pains of pigs when fed 0, 10, and 15% wheat
offals and also of Sharda et al. (1979) who found no
significant differences in rate of growth of finishing pigs

when t'ed 7.5 and 37.5% wheat bran.

liowever, Ranjhan (1972) found depressed rate of growth
in pips fed 72 and 8 3% whent bran; and Hines (1980) obser
observed significantly slower rate of growth in pigs
(60 = 98 kg) fed 40O% wheat brun. Hochstetler (1959) also
found significant decreanse in rate of gain in pigs (from

45 ki) when fed 405 whel bran compared to 0 and 20%.

In terms of feed efficiency, it took significantly
less feed (P<0.05) to gain a kilogram wéight for pigs
fed )1.10% wheat offal diet compared to the basal ration.
This is due to higher daily gains of pigs at this level.
This also compared well with efficiency of pigs fed 20,55,
69.6% and 82.20% levels of wheat offals in the diets. It
may b important to nole that weipht range of finishing
pigs nused in the finiching study was between 4O and 6lhkg
and 1L is atl Lhis slapge of development that, the pigs are

expec Lted to lay down futy; as an inevitable accompaniment
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of growth. Energy intake in excess of maintenance
requirement would inv-ri-bly be s .cored as fat (as evidenced
by backfat mcasurements), Since fat contains much more
energy than protein, it is evident that the energy
requirement per unit ol body gain increases in accordance
with its fat content (Maynard, 1979). Babatunde et al.
(1976) found no signilicwnt difference in.efficiency of
pigs fed 0, 10, and 15% wheat offals. Likewise Sharda

bl ule (1979) who observed no adverse effect in feed
efficiency of pigs when fed 37.5) wheat bran compared to
7.5%. Hines (1980b) also obtained no significant
differences in feed elfficiency of pigs fed 0, 5, 10, 15
and 20% levels of whent bran. On the other hand,

Ranjhan et al. (1972) obtained depressed feed uffjcisncy
it pips fed 7o and 83% wheat bran at both 50-70 and 70-90

kilogram weipht ranges.

In terms of feed cost per unit gain in weight, diets
in which wheat offals rcplaced sorghum showed significantly
reduced (P<0,05) cost per kilogram gain in weight of the
finishing pigs from 31, 524, 64 and 74% of what it cost to
feed the finishing pigs a basal ration without wheat offals,
The gignificantly cheaper cost of gains is due to the
relatively cheaper cost per kilogram of the wheat offals
as a by=-product of the flour mills compared to sorghum
which is a major human staple in Nigaoria., The need to
educe cost is an over-riding factor in pig production in

Migeria. As rosults show, wheat offals can be used
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extensively in finishing pig retions without deleterious

effects and at cheaper v t+e than what could be obtained

with sorghum. Hines (1980), however, found that in the
Imited Stules, wheal bran costing more than milo would not

merit its use in swine finishing rations.

Signiricaﬁtly (F€0.05) rcduced backfat thickness was
obtained from pigs fed 21d the wheat 01‘1"&31 diets compared
to the bas:il diets. This may be due in part to the energy-
diluting el lfect of the wheat offals in the diets. Even at
the lowest level of wheat offals (20.55%) in the diet,
simificantly reduccd (PL0.05) backfat thickness was
observed., This implies that less ¢nergy is available for
fal depesition and thore was furthor reduction in backfat
as levels ol wheat offalsg incrcused in the diet. Reduced
backfat thickness may alzo boe e Lo the incrcosing levels
of protein concentration as wheat offals increased in the
digtse It was noted that protein levels increased from
the basal diet containing 163 CP to 22.97% CP at the
highest levels of inclusion. At higher levels of protein,
excess of amino acid whicn are provided, not only encouraged
near maximum lean tissue development, but, depressed fatty
tissue development s obtaincd by Fotupa et al. (1977) who
observed significantly reduccd bschtfat as protein levels
incrcased from 12 to 20% in 1w X 1D pigs. These results
2lso agree with findings of Ranjhan et al. (1972) who
found reduccd backfat in pigs fed levels of 60, 72 and 83%



79

wheat bran. Likewise, Hochstutler et al. (1959) observed
less thick backfat in pigs fed 40% wheat bran compared to
those fed 0, or 20% wheat bran, Sharda et al. (1977) also
found significantly reducced hackfat in pigs fed 37.5%
wvheat bran compared to those fed 7.5%. On the contrary,
Neufville (1973) observed no diffurences in backfat
thickness of pigs fcd 0, 7.5, 19.5, 27 and 39% wheat bran

in the diuls,

While no significant differcnces wére observed
bctween trcatments for dressing percentage, pigs fed the
basnl diet tended to have a highor dressing percentage
compared Lo all the other pigs fed dicts containing wheat
offals., Houghan et al, (1972) observed lower dressing
percentage on pigs ted 72 and 83% wheat bran. Hochstetler
et al, (1959) also, obscrved significantly lower dressing
percentage in pigs fod Jus whoeat vran compared to pigs

on the basal diet.

Althouph no attempt was made to measurc gut weight
or gut fill, relatively lower dressing percentage of pigs
fed wheat offals may be duc to increased gut weights,
Babatunde ot al. (1975) found sipgnificantly increased
mt weights in pigs 1ed 15% whoent offals compared to those
Ced O, 8§ mul 10%. Other workoer:s nlso observed that the
amount of f£ill influcnces carcass yicld (Arpganosa, 197253
Hochstetler ¢t al. .19%9:; Neufville ¢t al. 1973).
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Carciss length of pigs feod dietary wheat offals were
in general much longer (r<0,ub) than those of pigs fed the
control diet, Merkel et al, (1958), also, reported
sipnificantly long.r carcass in pigs fed low TDN diets
and hand-fed pigs. On the other hand, Ranjhan gt al. (1972)
did not find any difflerenec in the carcass length of pigs

fed 30, 60, 72 and 83% wheat bran.

Signiticantly (P 0.05) larger loin eye area

(Longissimus dorsi muscle) were obtained in carcass of pigs

fcd the basal ration and those fcd 61.65 and 82.2% wheat
of fals th:n those fed 41.,10% whent offals diet., It is
known that lein eye arca is highly correlated with all the
mensures of meatiness (ham loin :md shoulder weight)
individually or as lenn cut yield, This trait has a high
but, negative associntion with backfat thickness. When
backfat is thick, the area is small (Arganosa, 1972).
However, rosult in this study did not follow this trend.
Hochstetler et al. (1959) reported that loin eye area

was not measurably affected in pigs fed 0, 20 and LIO%

wheat bran.

The shoulder weiphl results indicate that there were
no significant dificronces between treatments; although
there was consistently high percontage shoulder between
treantment weans of carcass of pipgs fed the various levels
0 wvheat ol l'als than those on the control diet. This

implies that finishing rations containing various levels
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of wheat offals yield equal, if not better percentage
shoulder th:n those of e conliol aiet. The percentage
increases of % shoulder of pigs fed 20,55, 41.10, 61.6%

and B2,2% wheat offals were 10,0, 10.26, 13.38 and 11.03%
respectively over those of the control diet. These
increases in % ghoulder of wheat offal fed pigs is
indication of greater lean tissue develcupment brought about
by higher availability of protein in diets containing wheat
offals,

Significantly higher (P<C.05) ham percent were obtained
in carcass ol pigs fed 61,65 and 82.2% wheat offals cumpared
to pigs fed the control diet. The ham percent of the pig
Fed 20,55 and §1.10% wheat offals diets althouph similar to
those of the basal diet, were relatively higher. These
results may be directly a roesult of hipgher crude protein
content of the rations cont-ini ¢ wheat offals which could
have encouraped lean tissue development especially the ham.
I't should be noted that percentage of protein in the diets
increased from 16% in the basal diet to up to 22.97 in the
highest inclusion of wheat offals. This is in consonance
with the findings of Fetuga et al. (1977). This may be due
to amino acid availability for lean tissue development in

Lh(,‘ I'IgSo

In sumuiry, bascd (rom the over-nl) results of lean
cut yield - y ham, % shoulder and loin, including that of

carcass length, it could be reasonably deduced that
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pigs fed the wheat offal diets even at the highest rate of
replacement of scrghum in the dict, gave generally superior
lean meat yield than those fed the basal ration, Lean cut
yield - individually or coliectively - represent an
important measure of carcass value, since they constitute

about 65% of the carcass value (Arganosa ‘1972).

In oxperiment 3, the digestibility of nutrients of
diets containing wheat offals was studied. There was no
significant difference observed between treatments for
feed intake, although there was a general trend for decreased
feed intake as levels of wheat offals increased from 15 to
5% of the diets, Relatively less intake may be due to
bulkiness of rations containing higher levels of wheat levels
of wheat offals. [t should be noted that the method of
feeding the pigs at I} and 6% of their body weights means
that pigs were given eau:) amounts of feed per unit of weight;
a5 such, the pigs may have been challenged to take in feeds
that were bulky as wheat offals were given at fixed rates of
15, 30 and L5% in the rations. It was noted that there were
more left-over feeds as levels of wheat offals increased in
the diet, indicating that full distention of GIT (gastro=-
intestinal tract) was achieved when given at this fixed

percentapes of body weight.

The contrasting differences in the phenomenon observed
in the digestibility trial and that of experiments 1 and 2

may be attributed to one or all of the following:
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a., Methiod of feeding - In experiment I and II, the
animals were group-fed ad libitum, while those in the
digestibility study the animals were allotted feed at
individually fixed rates of L} and O of body weights,
given a two intervals (8 A.M. and L} P,M.)., In ad libitum
fereding, the animals were given the full benefit to express
their full patential for growth. As was observed in
experiments I and II, a homeostatic mechanism is at play
at certain point or limit where the animals tend to equate
their energy needs when rations are deficient in energy
due to the inclusion of a diluent like wheat offals. In
contrast, whon given a fixed amount per kilogram body
veight, the variable factor in play is that of bulk. Thus,
il could be presumed that mcthod of feeding may have
influenced results in these experiments.

b, Composition of the dicts - Differences in the
phenomenon observed between experiments 1 and 2 and that
ol the digestibility trial could also be due to differences
in composition of the rations for each experiment. In
cxperiments 1 and 2, wheat offals replaced sorghum in the
diet at the rute of 2%, 50, 75 and 100% on a weight for
wo ight basis (non=isocaloric and non-isonitrogenous) on
Lhic pecsumption that vhieat offals could cconomically and
nutritionally replace the expensive grain in the pig ration.
becopl for W proporiionate clhimpes boelween sorghum and
thut offals in the dicts, all other ingredients were held

constant across the treatments. In cxperiment 1 and 2,
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with the economic vicwpoint in mind, wheat offals was
accorded th. same nutritional status as sorghum unless
provid otherwises, While in the digestibility trial,

whent offals was added at fixed amounts in the rations on
iso-nitrogenous (20% CP) basis. As such the only variable
factor involved jis the level of energy in the diets.

c. Level of other nutrients in the diets - In
experiment 1 and 2, protein content of the rations
increased as energy decreases with increasing levels of
vheat offals. From a basal diet containing 19% CP in the
rrowing phase and 16% CP in the finishing phase, protein
content of the rations increased to a maximum of 25.21
and 22,97% CI respz2ctively with the highest inclusion of
wheat offals. Compensatory effects of protein for energy
in the diet way have influenced results in this studies.
Up tuke of olher nutrients likewise increased with
increasing l«cvel of whent offals. On the other hand, for
rations in the digestibility study, crude protein content
wis held constant across the treatment and energy level
is the only limiting nutrient with increasing level uf

vhent offalcs.

The ovir-all netl effcects of reduced feed intake
{.'leuﬂigklllul statistically sipnificant) and the low/
cuerpy contonts or density ol bthe diets containing higher
levels of wheat offal: wmay have been responsible for the
reduced ADG ot 45% level of whent of fals (P<0.05) observed

it Lthe combined periods,
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It had been documented theat reduced growth could be
effected by restricting feed intakes by hand feeding
(Merkel, 1958a). This can also be accomplished by
restricting energy cornitents of the diets by diluting it
with inert op fibrous feeds (Merkel, 1958a; Hochstetler
et al, 1959; Bell, 1960; Fond et al. 1962); but at what
level is dupendént to a large extent, on the quality of
the fibrous materials used, age and weights of the pigs,
level of other nutrients in the plane of nutrition
(Cunha, 1970); and other factors cencerning the physical
and chemical characteristics of the fibre source
(Bell, 1960) which may affect level of feed intake or

appetities.

The significantly reduced ADG (P<0.05) observed at
ho% wheat ol'fals could also be explained by the
significantiy poor Jdipgestibility ovi energy, DM and NFE,
and fibre at this level due to their large losses in the

iaeces.

Feed:gnin ratio of the pigs fed the control ration
and those fed 15, 30 and 5%, was similar and was not
sipgnificantly affected by increased 1evelé of wheat
oifals., How ver, therc was o glight decrease in the
ciliciency ol feed utilizalion with the addition of wheat
affals to the diet. This mny be attibuted to the observed

poneral decline in Al of pigs fed whieat wffal diets,
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The digestibility of dry matter was poorest at 415% (P<0.05)
level comparcd to those fed O, 15% wheat offals diets but
similar to those fed 30% wheat offals in the diet. More
dry matter was excretoed in the facces initially when pigs
woere on these high fibre diets, although the pigs did
adgust with time but the amounts of dry matter digested on
whent offal diets werce still relatively smaller,

Dhudapker et al1. (1971) fed wheat bran to pigs at 0, 23,
and 23% levels and observed that digestibility of DM was

depressed with increased dicectary wheat bran.

The apparent energy digostibility cocfficient
Table 8B) decreased (P<0,05) with increased dictary wheat
offals and followed thoe same trend as those of the dry
metter and NiFE digestibility. This is due to largelosses
ol encrgy and NFE through the faeces with the addition of
wheat offals Lo the dict.,. This wis more pronounced at

the highest lovel of inclusion.

The apparcnt nitrogen digestibility coefficient was
not affected by level of wheat offals in the diet.
Likewise, nitrogen balance as percent of consumption,
the biclogical value (V) and the crude protein (CP)
dipestibility coefficients of thé diets in this experiment
were not signiricantly difflfervnl boetween treatments.
However, the BV was significantly improved with 30 and ;5%
vt offals o the di Lo Phic observation, In contrgst

Lo Lhuse observed In the digestibilities of DM, Energy
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and NFE, may be attributed to two factors due to bran:
enhanced functioning of proteolytic enzymes or improved
assimilation of amino acids (Gorril, 1960)., Extensive
proteolytic reactions may have responded to improved
physical conditions created by bran in the lower gut
(Shcchy, 1935).  Dhudapker et 2l. (971) also observed
significantiy better nitrogen utilization with 23 and
3% wheat bLran in the dicts of pigs than the basal diet.
However, B:batunde ct nl. (1976) fcd wheat offals at O,
5, 10 and 15% levels reported that there was no

significant difference for digestibility of crude protein,

The apparent ethor-extract digestibility coefficient
significantly (P<0.05) improved with dietary wheat offals
b0 and Wl Toevels compared Lo basal ration but, there
was a slight depression at the 5% level equal to that of
basal ration, Thig i aue Lo prealer up take of ether-
cxtruct in the diet and relatively non-significant losses
through the faeces. Babatunde et al. (1975), however,
observed that thedigestibility of ether-extract was
significantly depresscd at 15% level of wheat offals in
the diet of pigs, The result observed in this trial
recd with the findings of Ranjhan et nl. (1972) who
vcported higher digestibility values for cother-extract in
dicts containing 72 and 83 wheat bron uiuﬁa compared

to 30 or 60%.
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Apparent digestibility cocfticient of crude fibre
decreased siynificantly (P<0.0S) at 30 and 5% levels of
wheat offals in the dict of pigs in this experiment.
Inepite of large intake of crude fibre, therce were large
losses in the facces. Babutunde ot al. (1976) also
obscrved that crude fibre digestibility was sipnificantly
depressed with 15% wheot of fuls in the dict, Whereas
other workers (Dhudapker gt al, 1971; Shurda et al. 1979;
Ranghan et =1, 1972) observed significantly higher
digestibility for crude fibre in diets containing high

levels of whent bran.

The apparent digestibility coefficient of nitrogen-
frec extract (NFE) also decreased with increased dietary
whent offals in this ceperiment particularly at 45%.
Therce were large losses of NFE in the faceces with the
wddition of wheat offnls to the dicls and significantly
less at NFE was consumed at the hipghest level of inclusion.
This may be due to high fibre content of the dict at this
inclusion level. Ranjhan et al. (1972) observed that NFE
digestibility was depressed with 72 and 83% wheat bran
in pigs diet. Dhudapker gt al. (1971) also rceported
lower NFE dipestibility at 23 and 43% wheat pran levels

compnred to the control dict without wheat bran.

It appears that poor digestibility of DM, energy and
WK, may be dircetly linked to signiflficantly poor

digestibility of crude fibre obtained in both periocds and
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combined p.riod in dicts of pigs containing 30 and 45%
whest offals., Significantly (F<u.ub) large quantities of
crude fibr. were lost through the facces as wheat offals
increased iy the dicts. Also, the pronounced effects of
poor fibre digestibility in the first period and not in
the second period, indicatce that relatively younger pigs

have poorer digestibility of the fibre than the older pigs.

The simificant decrease in ADG ebserved in the
combined peried when wheat offals was added at the level
of 45% in the diet may be more a result of the decreased
feced intakce, combincd with significantly lower
digestibililics of M, Encrpgy and NFE and the high fibre
of the diet., The method of fooding cmployed (L4 and 6% of
i'ced to body weight) may have challenged the pigs from

cating more of a bulkier ration containing wheat offals.,

Ether-cxtract digestibility was enhanced (P<0,05)
at 15 and 3000 levels of feocding wheat offals in the dicts
compared to the control., Thus, at these levels the ether-
extract portion of the diets was digested mere whille more
cnergy and high fibre NFE were lost in the faeces. It
vis noted that there were insignificant losses of cther-
catract throupgh the faeces even at higher levels of wheat
sifals, which may be dirceetly associated to incrensed
wicrobial activity in thc lower gut which gives rise to

prnducbion v b bide by anidn (oo Choad, 1900 ).



SUMMARY

Three oxperiments including carcass evaluation aimed
1t cvaluating wheat offals us an cnergy source to replace
sorpghum groin in the dicts of pigs werc conducted. Wheat
offals was fed on weipght=for-weipht (non-isocalorice, non-
isonitrogerris) basis in the growing and finishing trials
4t replacem nt rates of 25, 50, 75 and 100% of sorghum in
the ratiors. In the digestibility trinl, whent offals
wns fed at O, 15, 30 and 45% levels (iso-nitrogenous

2t 20% crud. protein).

In a growing trial, feod intake and weight gain of
prowing pigs (11.67kg) fud 0, 18,75, 37.5, 56.25 and 75%
whent offals in the dicts were similar between treatments.
Foecdspain ralio was, howover, significantly better in pigs
fed the 75% wheat oflals compared to those fed the control
4i t. Cost of FTeed kpe woicht p=in was significantly
(P<0.05) lower at each level where whent offals replaced
sorpghum in the diet of growing pigs compared to hasal

ration,

In a finishing trial, pigs (40.08kg.) were fed wheat
offals at levels of 0, 20.55, }1.10, 61.65 and 82.2% in
the diets (weight-for-weight basis). Results showed that
reed intake between troatwents werce similar; but, weight
gains were significantly (P<0.05) higher in pigs fed 20.55,
H1.10 and 61.65% whoeat of fals compared to those fed the

control diet., With 82.2% wheat offals in the diet rate of
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gain was similar to those of the control diet. Feed:gain
ratio of pigs fed §1.10% wheat offals was significantly
better (P<0.05) compared to those fed the control diet.
Cost of feed/kg. weight gnin was significantly lower

(P 0,04) where whent offals roplaced sorghum at each level

in the diets of inighing pips.

Chrcass data showed that finishing pigs fed 0, 25.55,
41,10, 61,65 and 82.2% wheat offals had similar dressing
percent ge and pcercent shouldcr, However, significantly
(P20.05) lenger carcass wns obtnined in pigs fed diets
containing 20.55 and 75% wheat offals compared to those
fed the control dict, Signiticontly (1'€0,05) smaller
loin ey area wns obtained in the cnrcass of pigs fed 31,10
wheat ot rals compared to the conbrol diet which was similar
to the other treatments. Carcass of pigs fed 61.65 and
82,2% whint offuls showed sipgnidicautly (P<0,05) higher
percent hiam comparcd to pipgs fud the basal ration which had
the smal lest percent bham. Pigs fed the diets containing
wheat offals had significantly (P<0.05) less backfat

compared to those fed the contrel diet,

In n digestibility trinl with pigs (26.42kg) fed O,
15, 30 and 45% whoat offals (iso-nitrogenous nt 20% CP)
derta roeviedded thot focd intnbles and feed:gain ratio were
not significant dirfferent boetween treatments. Weight

pain was, however, sipnificantly (P<C.05) depressed in pigs
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fed the L5 wheat offals diet compared to those fed the

control dict,

Apparcnt digestibility cocfticients of dry matter
cticrgy and [IFE signiticantly depressed (P<0.05) with 45%
whest of fals in the dict., HNo significant differences were
abscerved botween troatwents for apparent digestibility
coefficients of nitrogen, crude protein, nitrogen balance
a5 percent of nitrogen consumed and the biological wvalue.
Apparent dipyestibility of ether-extract was significantly
lower (P<0,04) in pigs fed the control diets than those
fed 15 and 30y wheat offals. Uignificantly higher (P<€0,.05)
crude fibre digestibility coefficient was obtained in pigs
fod the control diet and 155 whoeal ollals compared to those

fed 30 anad LYy wheat offals diets.
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Appendix Ia

Experiment 1: Cowmposition of Growing Diets

- - 88 T N e -

Level of Wheat Offals, %

Ingredients
0 1€.,75 37.5 56,25 75
1. Sor,;hum 75.00 56,25 37 .50 10.75 0
2- ml(_"lL
(ffals o 18.75 37 .50 56.25 75.00
3. Grourdnut
Cuke 19.75 195.75 19.75 19.75 19.75
li. Fishmeal 3.00 3.00 3.00 3.00 3.00
5. Boncmeal 0.50 0. 50 0.50 0.50 0.50
6. Oystler
Shivlls 1,10 IS 1.00 100 1.00
7. Salt C.25 0.25% V.25 0.25 0.25
8. Min-Vit
Premix (. 50 Ul 50 0.50 0.50 0,50
Total 100,00 100,00 100,00 100,00 100,00

Mino-Vit Super contains (per 1000 gr.) the following
vitamins and minerals: Vitamin A-7,500,000 I1.U.,

Vitamin D3-1,500,000 I,U,, Vitamin B1-100 mg., R2 -
2,750 mg., B12-5 mg., D-Ca Pantothenate-5,000 mg.,
Vitamin E-2,500 mg., Vitamin K-1,500 mg,, Niacin-
12,500 mg., Choline Chloride-60C,000 mg., Ethoxyquin -
5,000 mg., Manganese Oxide-=16,130 mg,, Potasium Iodide-
353 mg., Cobalt Sulphate-286 mg., Z2inc Oxide-12,500 mg.,
Copper Oxide-1283 mg., Ferro-Carbonate-20,323 mg.,
Milo=Corn Ad=1000 pr,



Experiment 1@

Inpgredients

Crude Protein

Digestible

Appendix Ib

Calculated Analyses of Grower Diets
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Level of Wheat Offals, %
0 18.75 37.5 56.25 75

% 15.00 20, 5] 22.11 23.66

Encryy Keal Jkp 3402 3233 3059 208985
Calcium % 0 41 Q.80 0.79 0.7S
Phosphorous ¥ 0.53 0.48 0.42 0.36
Lysine % 0.68 0.74 0.80 0.86
Methionine 0.4} 047 0.50 0.53
Crudc Fibre % 3.71 Sail 6.72 8.22
Cost of Ration )
per kilogram i 0.37 .32 Q.27 0.21
DE:CI" Ratio

(Kcal Jg) 17:9 15.7 3.8 12.2

25.21

2725
0.78

0.30
0.93
0.71
9.71

16.8
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Appendix Jla

Experiment 2: Composition of Finishing Diets

- — — T ——

Level of Wheat Offals, %

Ingredients 0 20.55 141,10 61.65 82.2
1. Sorghum 82.20 61.65 [1.10 20,55 0
2. Wheat Offals 0 20,55 41.10 61.65 82.2
3. Groundnut

Care 12.05 12 .05 12.05 12.05 12.05
l}. Blondmeal 3.00 3.00 3.00 3.00 3.00
5. Bonemeal 1.50 1.50 1.50 1.50 1.50
6. Oyster Shell 0.50 0.50 0.50 0.50 0,50
Ts Salt 0. Lo 0, 50 0. 50 0,50 0.50
B. Min=Vit

Premix 0.25 0.25 0.25 0.25 0.25

Total 100.00 100,00 100,00 100,00 100,00

. L mess cmma e ——

Mino=-Vit Super contains (per 1000 gr.) the following
vitaming and minerals: Vitamin A-7,500,000 I.U.,

vitamin D3-1,500,000 I.U., Vitamin B1-100 mg., B2-2,750
mg., B12-Smg., D=-Ca Panthothenate - 5,000mg,, Vitamin E-
2,500mg., Vitamin K - 1,500mg,, Niazcin - 12,500mg.,
Choline Chloride +60,0000g., Ethoxyquine -5,000mg.,
M:anganese Oxide - 10,130 mg,, Potassium Todide-353mg.,
Cobalt Sulphate - 286ump,, Zinc Oxide - 12,500mg.,

Copper Oxide 1283mg., Forrocarbonate 20,323mg., and
Milo=Corn Ad=1,000 grams.
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appendix 11Ib

Expcriment 2:  Calculated Analyscvs of Finishing Diects

Ingrodients

——

Level of whent Offals, %

Crud Protein, %

Digestible
Energy Kcal/kg

Calcium, %
Phosphorous, %
Lysine, %
Methionine, %
Crudc I'ibre, 4

Cost ol Ration
per Kilogram, i

DE:Protein Ratio
(Keal /. )

e e —— e — . ———— . a8 -

16.18 17.88 19.58 21,28 22.97

3345 3159 297, 2789 2603
0.76 0,80 0,82 0.84 0.86
040 0,58 0,75 0.93 1.11
0.62 0.69 0.76 0,83 0.89
0.39  0.43 O.46  0.49 o0.52
3.0 L.6% 6,130 7.94 9.59

V.3 028 0,22 0,17 0.44

20,7 177 152 13.1 11.3
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Appendix IIia

Experiment 3: Composition of Rations

Ingredients

T e — - — R we R e —— e

Level of wheat Offals, %

0 15 30 L5

1. Sorghum 63.30 50,96 36,67 26,36
2. Groundnut

Cake 30,90 26,24 25.52 22.82
3. Wheat Offals O 15.00 30.00 }5.00
Ly, Soybean 0il 2.00 2,00 2.00 2.00
5. Bonemeal 2.50 2,50 2.50 2.50
6. Salt 0.50 0.50 0,50 0.50
7. Ly:ine 0.35% 0.35 0.35 0.35
He Melhiionine (3, 30 L, 30 0.30 0,30
9. Mineral -

Vitamin

Premix 0. 1% 0.15 0.15 0.15
Total o 100,00 100.00 .““100.00 100.00

Mino-Vit Super contains (per 1000 gr.) the feollowing
vitamins and minerals: Vitamin A-7,500,000 I.U.,
vitamin D3-1,500,000 1.U,, Vitamin B1-100 mg., B2-"
2,750mg. ,B12-5mg.,D~-ca Panthothenate - 5,000mg.,
Vitumin E-2,500mg., Vitamin K - 1,500mg., Niacin -
12,500mg, , Cholince Chloride-60,000mg., Ethoxyquine -
5,000mg, , Manganese Oxide-16,130mg., Potassium Iodide-
353ug., Cobalt Sulphate-206mg., Zinc Oxide-12,500mg.,
Copper Oxidce 1283mp., Ferrocarbonate 20, 323mg,, and
Milo=Corn Ad=1,000 grams.
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Appendix IIIb

Experiment 3: Calculated Analyses of Ration

o e -

Level of Wheat Offals, %

Ingredicnts 0 15 30 45
Crude l'rotein, Y 20,00 20,00 20.00 20.00
Crude Fibré, % 3.79 L .7l 5.92 7.3
Metabol izable

Energy, Keal/kg 3106 298) 2867 2739
Calcium, % 0,8} 0.85 0.85 0.86
Phosphorous, % 0.73 0.8 0.96 1.07
Lysine, % 1.08 0.99 0,90 0.80
Cys/Methionine, % 0.55 0,55 0.55 0.6
Ether-Lztract, U ly .59 .77 4,93 5.10

Mino-Vit Supcr contains (per 1000 grams) the following
vitaminsg and winerals:s Vitamin A-7,500 Y1.U,, Vitamin D3-
1,500,000 T,4,, Vitomin BI-100 mp,, B2-2,750 mg., B12-5mg.,
D=Ca i‘anthothenate - 5,000 mg,, Vitamin E - 2,500 mg.,
Vitamin K - 1,500 mg., Niacin - 12,500 mg., Choline
Chioride - 60,000 mg., Ethoxyquine - 5,000 mg., Manganese
Oxide - 16,130 mg., Potassium Iodide - 353 mg., Cobalt
Sulphate -« 286 mg., Zinc Oxide -~ 12,500 mg., Copper Oxide -
1283 mg., Ferrccarbonate 20,323 mg., and Milo-Corn Ad-
1,000 grams,



Ex[n__ 'iwent 3:

——

Ingredients

Dry M.tter, %

Nitropen, %

Crude Protein, %

Crude Ash, %

Crude lsther-
Extract, %

Crude "ibre, %

Nitropen=Free
Extract, %

Cross Calorific

Value, Kecal/kg

Digestible Encrgy,

Keal [/l

Appengix 1llc

b ——— -

ol wheat Offals, %

J,t;VI_'J

0 15
0. 00 93,00
370 3.20
20.80 20, 3
6.87 7.28
PRI 5.68
3.79 Lo 7h
63.28 62.06
141159, 31 L197.56
1367, 36 3390,03

108

Proximate Chemical Analysis of Rations

30

s am. me— amm—

92.63
3.92
22,66
7.20

6.38
5.92

57.85

h182.66

3259.59

L5

93.75
3.7,
21.69
7.94

6.17
7.34

55.94
1,169.82

3105,16




Experiment 3:

Appendix IIId
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Proximate Chemical Analysis of Faeces

Level of Wheat Offals, %

0 35 30 L5
Dry Matter, % L5,00 1412.08 35,27 33.25
Nitrogen, % g 3.63 3.36 3.19 3.01
Crude Protein, %
(N x 6.25) 22.70 20,98 19.91 18.83
Crude Ash, % 15.97 1877 15.24 15.08
Crude kther-
Extract, % 5.0 5.58 6,38 6.17
Crude Fibre, 9.52 12.16 15.40 16.72
Nitrogen-Free
Extract, % LO. 31 12,36 4127 L1.55

Gross Calorific
Value, Kcal/kg

1332.95 L247.81 La2h7.58  4219,.26




110

Appendix TIIQ

Experiment 3: Dipgestibility Coefficients of Rations

----- . e - P

- Level of Wheat Offals, %
Q 15 30 L5

Dry Matter, % 81,87 81,128  78.3,®°®  74.55P
Nitrogen, % 82.49% 81.90% . 82.10% 79.542
Crude Protein, % 80,392 80.50% 80.802 77.83%
Crude [Lther-=

Extract, % b?_.’th 70.562 72.032 67.258b
Crude Fibre, % 56.642  51.79%  43.49 41.49°
Nitrogen-Free p :

Extract, % 87.93%  87.028  84.50%°  80.91P
Energy, % 81.162  80.91%  77.942°  74.16°

-

Treatments with the same superscripts are not
significantly different at P€0,05 level (DMRT).



Appendix TV

Proximate Analyscs of Feed Ingredients

e e e T P A —————— o B o r—

Groundnut Wheat
Sorghum Fishmeal Cake Offals

Dry Matter, ¢ a91. 6l Q.12 98, 66 g2 .h 9
Nitrogen, % f{ 1 .61 8.11 .22

Crude Proteir
{N x 6.25) 10.06 72:.T5 50.68 20,73

Crude Ash, % 1,92 F.66 6.17

Crudc Ether-
Extract % 3,27 9.01 3.58

Crud¢ Fibre, % 2:17 a7 10, 80

— e 8 - E—_

Bonemeal Oyster Shells

Calcium (%) 35.6 38,72
Phosphorous (%) 17.95 0.03

Crude Protein (%) 3,50 =



Appendix V
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Amino Acid Content of Fishmeal, Groundnut
Cake, Wheat Offals

Ami?%)Acid Fishmeal Groggggut Wheat Offals
1. Lysine 5.54 2.0 0.80
2. Histidinc 1.80 1.77 0.62
3. Arginine 3.60 5437 1.26
. Asparagine b.12 5.67 -
5. Threonine 2.79 1.67 0.6l
6. Serine 3,00 2.33 0.73
7+ Clutamine 8.54 9,11 3.20
B, Prolinc 25l 2,08 0.93
9. Glyeinc 3.40 2,38 1.07

10. Alanine L .06 2.1% 0.88

11. Methionine 1.86 1.16 0.30

12. Isoleucinu 2.86 1.80 0.58

13. Leucine ly. 70 3.73 - 1.05

1. Tyrosine 5.« 87 1Tl 0.39

15. Phenylalanine 2.36 2.76 0.37

16. Valine 3.50 2.12 1.01

Analysis from National Animal Production Institute, Shika

(13th March,

1979)



113

Lppendix VI

Chemical Composition of Wheat
Offals from Various Sources

(% D)

AT B2 c3 ot
Dry Matter, % 86.1 95.00 SO 87.94
Crude Protcin, % 16.0 17.88 12.8 15.50
Ether=Extract, % 5.1 L.1Lh 3.2 2,88
NFE, % 10.0 7270 11.1 -
Calcium, % .47 010 = .10
Gross Energy (Kecal/kg) h385 - - -
Digestible Encrgy
(Kcal/kg) 21,86 - 2.98% -
Metabolizable Energy . ”
(Keal/kg) - 1145 2.4 -

(Poultry)

A1 - Babatunde, G,M., Fetuga, B.L., Oyenuga, V.A. and

Akpawunam, A. (1976). The offects of feeding
graded levels of wheat offals and ground shells

to pigs on their performance and carcass
charactceristics and nutrient utilization. Nigerian
J. of Anim, Prod. 2(2) pp. 135-147.

Nzekwc, N,N, (1980). Replacement value of cotton-
seed meal for groundnut meal in practical broiler
diets. M.Sc. Thesis. Ahmadu Bello University.

¢ Ranghan, S.K. Animal Nutrition in Tropics. Vikas
Publishing Housc PVP Ltd. New Dulhi,'#@BU

ﬂ* Olomu, J.M., Offiong, S.A. and Smulikowaska (1981)
Methionine and Lysine in Practical Broiler Rations
in the Tropics. J. Anim. Prod. Rus. 1(1): 69-88.

*Meal /ke.



