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CHAPTER 1

INTRODUOT ION

In formulating; chicken rations tha poultrymen
ugually cared about the requirsments or chicks for egsen-
tial nutrients following the comuorn standard allowances.
They mainly try to cover the diotary requirementa of pro-
tein, energy, vitaming and minsrals. The volume of food
(ec/gm) 1is not usually taken into congideration. Maintain-
ing crude fiber content of the diet, which is considered
%8 a diluent factor, at the proper level does not necessar-

ily mean that the wvolume of the diet ig proper.

Certain amount of bulk 1s congidered important for
the normal functioning of the digeative tract particularly
in the elimination of feed residues aince it has a laxative
and gtimulating effect on the Perigtaltic movement (Boltop
1961). Moreover, bulk in the food adds to the animal feel-
ing of contentment and satigfieg the bird's appetite,
(Halnan and Garner, 1947). On the other hand, too much
bulk lessens the consumption of digestible nutrients and
c&uses retardation in growth of animalg (Lenkeit, 1953). In
other wards, as have been pointed out by several investiga-
torg, nutrient densities decreage, and reduction in available
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nutrients occurg at higher levels ot bulk, Since the birdgs
are unable to congume gufticient volumes of diluted feeds
to compengate icor their reduced nutrient concentration,
crowth, according;ly, decreases. Such regults led Mrasz et
al. (1957) to sug est that foeds =iy be better avaluated by

enar.y: volume ratio than aleryy! welght ratio.

Under the lecal corditions, formulatin_ chicken
rations differs from time to tiue accordin; to the availabi-
lity of feedatuffs. Generally, rice polich and wheat bran,
which are congidered bulky feedstuffs, are widely uged in
poultry nutrition, while concentrates such as corn and wheat
are widely ugsed in hman foods. Moreover, these concentra-
tes, from the economical point of view, are rather cogtly
when used in poultry rations.

This work was conducted to study the effect of food

volume on i
l- Chick performance.

2~ Bome morphological characteristics of the gagtroin-
tegtinal tract,
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CHAPTHR 11

ReVIEW OF LITERATRY

£ood Volume And Julk

Thd term "ddetary volunu" Lerers v the volune in
In111ilitres of specitic quantity of a diet (Gleaves et al.
(1963) , Geuerally spealting:, fueds whiel have big voluues
&ru congidared bulky. Bulky foedstwiis are in ~eneral those
which are hich in crude fiber cortent, the air zpaces bet-
wearn. the particlas algo contribute to the bulk, (Maynard aad
Loosli 1962).

1~uffect Of wvood Volume On Food Consuaption ;

It has been sug.ested that the regulation of food
intake is, in gome way, related to energy needs (KQeiber,
l196l). Robartson, et al. (1948) concluded that crude fiber
increased the bulk of the ration and thus decreased the
¢nergy content per unit or volums ang iz this way regulated
the amount of food consumed., Hill ond Dansky (1951) found
that when oat mills were inereased up to a level of 20 % ,
an increase in food consumption occured. The game authorsg
(1954) used cat hulls up to a maximum of 50 %, increaged

food consumption wag obgerved,
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Couch und Tsaacks (1957) wag successtull ia rent-
rictin; the protein und vnersy intake in rowing pullets
by substituti:, 18.2 % of oat hulls ior un equivclent
amount or milo. Jhile the tibroug bulk was restrictin; the
total nutrieat intake o1 the ge pullustg, the attendant reduc
tion of dietary energy level which accompaniod the pubstit-
ution ot oat hulls for milo was cmuslly, an increase in foad
consumption, Simjilar results wore reported by Gleavas et
al, (1968) who found that increase of dictary volume cauged
8 linear decreage in intakes of proteln and ener.y. Gleaves
et al. (1963) suggested that dietary volume could be used
to regulate nutrient intake.

A linear correlation between feed volume and feed
consumption has been indicated (Gleaves et al., 1968).
Peterson et al. (1954) reported that at hish levels ar bullk,
the volume of feed consumed wag hijh, ¥ood intake increased
to satisfy the energy needs at hich levels of crud fiber.
The effect of dietary bulk upon feed consumption wag demon-~
strated by Fisher and Weiss (1956); their work indicated
that mare feed was required when bullk increaged. They con-
cluded that feed intake was controlled by the bulk ard not
golely by energy inteke. Cellulose and Kaolin have been
also used as bulky materials (Sibbald et al., 1960); birds
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recelving diets diluted with cellulose and kaolin attempe. -
ted to compensate 1ar the reduced nutrients concentration

by increased rewsd inta:e.

More - _cunt results by Gleaves ot al., (1971) are
in line with thogo meviougly discusged amd support the
conclusion that diletary weight and volume exert a signifi-

cant intluence upon feed consumption,

~ffect Of lvod Volume On Chick Parformance 3

In ;eneral, as the volume ot food increaged body
gain decreaged. Robertgon et al., (1948) reported that an
increase in volume of a diet irom 0.64 to 1.10 liters per
bound of diet through the use of wheat by-products and oatg
lowered chick welght about 20 % at 4 weeks of age. Dansky
and Hill (1951) reparted that growth rate could be decreag-—
ed by the addition of 20 % collophane, 20 % sugar cane pulp,
o 40 % cellulose to a boiler ration. The reduction in
growth rate was inversily related to the denglty of the
ration. This effect wag explained by the inability of the
chicks to consume gufficient nutrients to promote growth.
The same authars (1954) found that growth decreased when ocat
hulls were added up to & maximum of 50 %.
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Poterscn et al., (19%), used diets containing vaur
ing dietary levels of bulky wmaterials (Vuod-pulp and cellu-
loge) to atudy their eftects on growth ot chiclta. At the
higher levels ol bulk, the volume o1 feed consumed wag high
but the zrowth rate dacreased. Tiis cecreage in growth rate
wag attributed to an energy ueftficiency cauged by the dilu-
tion o1 the diet. Rand et al., (195A) ied chicks purified
ulets of varying protein content each supplemented with zero,
110 and 19 % of added fiber. No diiferences in welght gains
could be detected between the birds ted the control diet and
Plugs 10 % of tiber. 19 % of added fiber reduced weight gains.

Mraz et al., (1956) found that the energy comtent of
diets relatively constant in ration density exerted a great-
er influence on rate of growth than did fiber content. 1In
further studies on the intluence of the epergy: volums ratio
on the growth response of chickens, these same workers (1957)
concluded that neither energy nar density alons proved to be
satiefactory criterion far measuring the adequacy of a diet
for supparting rapid growth. They found that single wvalus
representing the ratio between the energy content and the
volume of the diet was a more satisfactary measurement far
feed evaluation, Sibbald et al., (1960) found that replace-
ment of 6 # of the bagel diet by cellulose caused a gmall
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