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Influence of Dietary fat on production Traits,
Alimentary Canal and Giblets of Hubbard Broilers
at Eight weeks of Age
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A TOTAL of 600 Hubbard broilers were used to study the effect
of dietary tallow, soybean oil and cottonseed oi] at the levels
of 8%, 6% and 3% on production traits, alimentary canal and
giblets at ‘eight weeks of lage. Values of hody weight, growth
rate, feed efficiency and monetary return were improved in
bloiters fed 8% dielary tallow compareed to those fed 8%
soybean oil; their lowest values were found by adding 3%
cottonseed oil in the diet and in the control one.

The least amount of feed consumed was obtained wi'h
diets containing tallow, while chicks consumed were feed
when cottonseed il was added to their diets, Mortality rates
were not affected by use of supplemental fat in the died,

Using any type of fat in diets caused significant increases
in the relative weights of heart and liver, the absolute weight
and length of alimentary canal. These ‘increases were greater
by adding tallow than by using soybean ¢fl or cottonseed oil.

The relative mizzard weight was significantly lower in
birds fed supplemented fat diets; however, the reductlon was
greater when using fallow as compared to sovbean ovil and
cottonseed oil

Key words : Broiler, Diefary fat, Feed consumption, Alimentary canal, Giblets,
Mmionetary retupn. ’

Supplemental fat in the diet of growing chicks has deleter-
jous effect in some cases and heneficial effects in others. Soybean
oil was found to he determental to chick growth when added at
levele higher than 109, (Henderson and Trwin, 1940). The growth
rate of chicks was markedly depressed as the level of dietary
cottonseed oil was raised from 10 to 159, (Yacowits, 1953). By
contrast. consistent improvement of chick growth and utilization
was demonstrated when diets containing either soybean oil at le-
vels of 1 and 29, (Pepper etal, 1953), 2.5. and 59, (Yacowitz,
1953), 459, (Vanschoubroek efal, 1971), 69, (Bartov et adl,
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1974) or cottonseed oil at levels 2.5 and 59, (Yacowitz, 1953) were
used.
The stimulation of weight again was found to be higher using
soybean oil comparell to adding tallow {(Vermeersch and Vans-
choubroek, 1968), or supplementing tallow than with cottonseed
oii (March and Biely, 1954) in the basal diet. The efficiency of
feed utilization was improved by about 5.3, 6.4,99 and 139, with
diets containing 2.5%, soybean oil (Yacowitz and Chambrelin,
1954 or 4, 8, and 129 talow (Malik eral, 1966), respectively,
The feed consumption decreased progressively with the increasing
level of fat in the diet (Vermeersch and Vanschoubroek, 1968).
Mortality rate was not affected with increased the levels of added
fat from 3 through 99, (Atteh efal, 1983).

Changes in broiler production traits as a result of adding fat
to the basal diet has been attributed to some variations in broiler
body systems. A progressive increase in the percentage of intes-
tinal, heart and liver weight with increasing the level of tallow
from 0 to 2, 4, € and 8%, in the diet has heen reported. However,
a reduction was found in the percentage of gizzard with and with-
out fat by adding the same levels of tallow in the diat (Essary
and Dawson, 1965).

The presenrt work was done to study the effect of the dietary
tallow, soybean oil and cottonseed oil at the levels of 8, 69, and
3% on production traits, alimentary canal and giblet weights of
Hubhard broilers at eight weeks of age.

Material and Methods

The experimental work was carried out at the Poultry Rese-
arch Center, Animal Production Department. Faculty of Agricul-
‘ture, Cairo University during November and December, 1984. A
total of 600 day-old Hubbard chicks awere used to study the ef-
fect of adding different sources and levels of fat to the diet on
production traits, alimentary canal and giblet weight. During the
first two weeks of age, all chicks were reared on the floor and fed
ad libitum on a starting diet containing 23.59%, crude protein and
3200 keal M.E./kg diet.

At two weeks of age, the chicks awere divided randomly into
four equal groups alloted to the added type of fat in the grower
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diets as follows (1) Tailow, (2) Soybean oil, (3) Cottonseed oil
and (4) withount fat used as the control. Each of the three diet-
ary fat groups was divided to three sub-groups according to the
level of fat as follows : (a) 8%, (b) 69 and {(c) 3%,. The ten
grower diets contained 219, crude protein and 3200 keal M. E/Kg
diel with a constant calorie,/protein ratio of 152. Two replicates
assigned were to each grower diet. Feed and water were provid-
ed ad libitnm, TIndividual body weights were recorded at eight
weeks of age. Growth rate, feed consumption, feed efficiency and
mortality rate were calculated for the priod from two through
eight weeks of age. '

At eight weeks of age, ten birds from each dietary treatment
(five from each sex) were randomly chosen, weighed, slaugtered
and eviscerated, The total length of the alimentarv canal from
onset of the esophagus to the distal end of the rectum was mea-
sured in centimeters, The total weight of the alimentary canal
was recorded, The heart, gizzard and liver were removed, weigh-
ed and their proportion to live body weight were calculated. .

From day old to eight weeks of age, monetary return/kg live
tody weight was caleulated as value of poultry meat soled less
costs for feed and day-old ckicks. Poultry meat was sold for 1.3
L¥ (Egyptian pounds) / kg live weight. The price of the day-
old chick was 0.34 LE. The starter diet cost was 253 LE /ton.
Grower diets costs for the rations supplemented with 8%, 6%
and 3%, tallow, 8%, 69, and 39, soybean oil, 8%, 69, and 3%
soybean oil, 8%, 6%, and 39, cottonseed oil and without fat were
252, 251, 239, 242, 243, 242, 243, 248 and 226 LE/ton; respectively.

The data obtained were analysed statistically according to
the methods of (Snedecor and cochran 1968) and (Duncan 1935).

Results and Discussion
A. Production traits
Effect of fat type Production traites of broilers fed different
types of dietary tallow, soybean oil and cottonseed oil are shown
in Table (1). The presented values indicat that feeding broilers
with diets containing any type of fat resulied significantly heavier
wedy weights, faster growth rates and better feed efficiency than
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TABLE 1 : Different dietary fat types affecting production traits of Hubbard

broilers.
Charcter Taliow Soybean Cm
oit 1oil
Body weight (gm) 1570.2a 1554.3ab 1499.9b¢ 1415.9¢
£31.9 +35.8 =378 =£40.9
Growth rate 152.1a 151 5ab 150.5ab 148.5h
+ 1.7 L 15 sk 1.7 2 2.0
Feced consumption 71.12a 72.98ab 768.07b 70:25a
(gm/bird/day) + 11 X 080 & 2.00 4+ 148
Feed efficiency 2.07a 2.12ah 2.38be 2.48¢
(feed/gain) + 0.02 L 002 = 01 & 0.01
Mortalily rate 2223 2,223 1.67a 5.00a
(%) £ 1.03 2 1.03 4 0.56 X 098
Monetary return/kg 0.5% 0.57a 0.53b 052
(LE) & 0.74 + 0.87 &£ 082 £ 0.88
—— : ==

Means within the same row followed by a different letter are significantly
differ from each other (P = 0.05).

those fed with the hasal diet. The result indicates that adding any
type of fat to Dbrofler diets improves their productive traits, Simi-
lar results were observed (Yacowitz 1953}, (Yacowitz and Cham-
bertin 1954) and Waibel (1955). '

Supplementing the diet with soybean oil did not sigunificantly
improve body weight, growth rate and feed efficiency over that of
the cottonseed oil, while the greatest improvement of these traits
was observed with adding tallow to the diet. It appears that im-
provement of production traits was greater with animal fat than
with plant oil supplementation to the diet. Similar result was ohta-
Ined by March Beily (1954) and Porter and Pritton (1974). Den-
ton ef al., (1954) and Arscott efal., (1956) stated that animal fat
contained an unidentified growh factor.

Data in Table (1} showed also that broilers fed diets conta-
ining cotton-seed oil consumed significantly larger amounts of the
daily feed intake than tallow, soybean oil and control diet. This

“result disagree with that reported by (Vermeersch and Vansou-
broek 1968), whi found that adding animal fat or plantoil dimini-
shed the feed intake.

X
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The feed consumption of chicks fed tallow or soybean oil were
no* gignificantly different, while a larger amount of feed was con-
sumed by chicks fed cottonseed oil. These results disagree with
(Vermeer and Vanschoubroek 1968) who stated that the addi-

tion of soybean oil and tallow to diet decreased the feed intake
than other fat types.

Mortality rates were not significantly affected by different
supplemental fat types in the diet. Similar results were observed
by (Atteh eral, 1983) with dietary animal fat and by (Vanschou
broek et al, 1971) with dietary soybean oil.

Concerning the monetary return, the soybean oil supplement-
ed diet produced a significantly higher value than those of diet-
ary cottonseed oil or control diet, while the best monetary return
wag obtained by adding tallow to the diet. The increased monet-
ary return for broillers fed dietary tallow could be attributed to
their final weights and their lowest feed consumption.

Effect of Fat Level The influence of dietary fat levels on pro-
duction traits is show in Table (2). Within all dietary fat types,
results indicated that the hody weight, growth rate and feed.

Efficiency progressively improved as the dietary fat level in-
creased gradually from 0 to 3, 6 and 89,. It appears that the sti-
mulation for improving production traits was positively related
with increasing the adding level of tat in the diet. Similar result
were obfained in a comparison between the two levels 2.5 and 59,
by Summers ef al, (1965) with the dietary tallow and by Yacow-
itz (1953) with the dietary soybean oil and cottonseed oil.

. The stimulation found by improving hody weight and feed
utilization with increasing the dietary fat levels were of higher
magnitude in the present study than those reported hy potter et
al, (1960). They found that the addition of 19, fat to the basal
diet resuited an increase of 7.71 gm in body weight and an incre-
ase of 0.0052 in feed utilization for broilers at eight weeks of age.
Values of body weight, growth rate and feed efficiency were
more improved in broilers fed dietary 8%, tallow than in those fed
8'% soybean oil, while lowest wvalues were found by adding 3%
cettonseed oil and in the control.
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TABLE 2 : Different dietary fat levels affecting production traits of Hubbare

breilers,
at type 8% 6% 3% Control
Body weight (gm)

Taliow 1647.9a 1549.3ab 1540 .40 1415.9¢
=807 299 £35.2 4409

Soybean oil 1624.1a 1535.4ab 153.3bc 1418.9¢
=396 1281 L388.6 4408

Coltonseed  oil 1523.3a 1508 4a 1467.8b 1415.%¢
L3806 L3768 £ITT +40.9

Growth rate

Tallow 154.2a 151.2ab 150.ab 148.5b
4t 1.6 + 13 = 2.1 ceee ok 2.0

Soybean oil 154.0a 150.8ab 148,7b 148.50
4 16 % 1b FES B & 2.0

Colionseed oil 152.8a 149.%3ab 149.5ab 14850
& L7 & 1.7 4+ 18 &£ 2.0

Feed consumption {gm/bird/day)
Tallow 71.80a 68.97a 72.58a 70.258
&£ 034 X 0.82 x 2,18 & 140
Soybean oil 73.76a 71.68a 78.42a 70.25a
L 047 & L13 - e g 6 o 146
Cottonseed il 79.50h 75.90ab 72.80ab 70.25a
4 0.32 & 3.89 + LT® =+ 146
Feed efficiency (feed/gain)
Tallow 1.09a 2.07a 2.15a 2.48b
&£ 0,03 =& 0.02 + 0.02 4 001
Soybean il 2.06a 2.16a 2.15a 248h
X 0.02 &k 0.03 Z 008 =+ 0.01
Cottonseed il 2.28a 2.26a 2460 2.48b
&£ 0.02 & 0.01 + 001 & 0.01
Mortality rate (%)

Tallow 1.67& 1.67a 3.33a 5.00a
X 0.56 ok 0.56 * 1988 = 0.98

Soybean .0i} 1.67a 1.67a 3.98a 3.00a
& 0.56 =& 0.56 + 186 £ 098

Cottonseed oil 1.67a 1.67a 1.687a 5.00a
4 056 & 0.56 + k56 & 598

Monetary return/kg (LE) )

Tallow 61a 0.58a 0.58a 0.52¢
4. 058 & 0.75 + 090 4 088

Soybean oil 0.60s 0.537ab 0.54bc 0.52¢
=& 0.42 S 088 + 1.21 4 0.88

Cottonseed oil 0.5%a 0.53a 0.52a 0528
: L 0.90 & 081 + 0.75 4 0.88

[
Means wilhin row within classification followed by a different letter are
significantly differ from each other (P € 0.05),
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It can be also observed in Table (2) that increasing the levels
of dietary tallow or dietary soybean oil did not significantly
change feed consumption; however, daily feed intake per bird was
significantly increased by increasing the cottonseed oil percentage
in the diet. Both results disagree with that reported by (Verme-
ersch and Vanschoubroek 1968), who stated that the feed intake
decreased significantly as the level of the dietary fat increased.

Mortality rate was not significantly affected by the level of
dietary fat. Similar reslts were obtained by (El-Helaly 1983)
with dietary 0, 2.6, 5 and 7.5%, tallow and soygbean oil and by
Atteh efal, (1983) with 0, 3, 6 and 99, animal fat added in the
diet.

A progressive improvement in monetary return value was
obtamned as the level of dietary tallow or dietary soybean oil in-
creased from 3, 6 and 89, while its lowest value awas produced
with the control diet; however, there were no significant differen-
ces in monetary return values between the four levels of dietary
cottonseed oils.

The best monetary returh value was resulted with 89, tallow,
followed by 8% soybean oil; the lowest value was produced by
adding 3% cottonseed oil in the diet and in the control.

B. Alimentary canal and giblets

Effect of far type the mean values of alimentary canal, heart,
gizzard and liver weights as affected by different dietary fat types
are presented in Table (3). Results showed that the total alimen-
tary canal length was not significantly greater in birds receiving
diets supplemented with any of the types of fat in this experement
compared of those fed the basal diet. '

Data in Table (3) showed also that using any type of the
types of fat caused a significant increase in the relative weights
of hearlt and liver and the absolute weight of alimentary canal.
The increases in these weights were greater when tallow was add-
ed than when soybean oil or cottonseed oil in the basal diet were
ueed.

The relative gizzard weight was significantly lower in birds
fed supplemented fat diets than in those fed the control diet. This
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TABLE 3 : Different dietary fat types affecting alimenfary eanal (Lengih and
weight) and giblets of Hubbard broilers.

e

Character Tallow Soybean Cottonseed Control
oil oil
Alimentary canal 188.0a 187.58 188.0a 180.0a
Length (em) y £4.8 2.8 £33 168
Alimentary canal 79.7a 78.3ab 76.9ab 68.4a
Weight (gm) 434 +3.2 Hi4d 436
Heart (%) 0.63a 0.61ab 0.G3ab 0.55h
+0.03 4003 £0.02 40,04
Givzard (%) 1.69b 1.76ab 1.88ab 2.04a
+0.12 L0.05 £0.0% 0,14
Liver (%) 2223 2.15ab 2.18ab 1925
+0.06 20,07 40,07 40,07

Means within the same row foliowed by a different letter are significantly
differ from each other (P <~ 0.05).

reduction in relative gizzard weight was greater by using tallow
than soybean oil and cottonseed oil in the basal diet.

Effect of fat level the influences dietary fat levels on the ali-
mentary canal, heart, gizzared and liver weights are shown in
Table (4). Within all supplemented dietary fat types, results in-
dicated that the total alimenary canal length, absolute alimentary
canal weight, relative heart weight and relative liver weight were
progressively increased as the level of dietary fat gradually incre-
aged. On the other hand, the relative gizzard weight decreased sig-
nificantly with increasing added fat level in the diet. Results for
relative heart, liver and gizeard weights are in agreement with
those reported by (Essary and Dawson 1965), in when 2, 4, 6,
and 89, tallow were added to the diet.

It can be concluded that supplemented fat in the broiler ra-
tion caused increases in both total alimentary canal length and
relative liver weight. Increasing the relative liver weight means
alsn greater bile secretion which aids by its emulsifying action on
the absorption of fats. When feed passes through the longer ali-
mentary canal, more feed will be digested and consequently abs-
orbed. This condition causes more feed consumption and better
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TABLE 4 : Diffcrent dletary fat levels affecting alimentary canal (Length and
weight) and giblels of Hubbard broflers.
Fat Type 8% 6% 3% Control
Alimeniary canal length {(em)
Tallow 195.9a 186.9ab 181.2ab 180.0b
3.1 44 £5.5 £6.8
Soybean oil 19792 184.5ab 180.2h 180.0b
+4.1 £10 3.5 £=6.8
Coltonseed wil 191.7a 188.0a 183.3b 180.0a
Fa9 +3.9 e +LB58
Alimentary canal weight (gm)

Tallow 87.1a 76.7ab 75.3bc 68.4¢
+£835 380 3.7 43.6
Soybean oil 84.2a 77.0ab s 78.6ab 68.4b
34 +2.5 9.8 3.6
Cotlonseed wil TH.3a 74.2a 7538 68.4a
i85 £35 | kB2 +8.6

Heart (%)
Tallow 0.67a 0.63ab (.64ab 0.55b
SL0.02 £003 £0.03 004
Soybean oi) 0.67a 0.62ab 0.54ab 0.55b
£0.03 £0,03 2£0.03 0,04
Cottonseed il 0.68a 0.60ab 0.62ab 0.55h
002 £0.02 003 24004

Gizzard (%)
Tallow 1.63b 1.89ab 1.76ab 204a
£0.08 £0.13 +0.12 014
Soybean oil 1.64b 1.6%ab 1.91ah 2048
£0.02 006 +0.08 014
Cotlonseed oil 1.82a 2.04a 2.00a 2404a
L0009 L0086 - £0.00 4014

Liver (%)
Tallow 2.30a 2.18a 2.18a 192b
' 40,06 £0.08 0,06 £007
Soybean oil ~ 224a 2.18ab 2.09ab 192
006 £.0.07 £0.08 £007
Cottonseed oil 221a 2.15ab 2.19ab 1.92b
k007

£0.05 20,05 +0,13

significantly differ from each other (P € 0.05),

Means within row within classification followed by a2 different -letter are
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feed efficiency. So, birds receiving supplemental fat in their diets
show faster growth rate and heavir final body weights; however
these bird had greater amount of deposited fat especially when
taliow added to the diet,
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