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THE EFFECT OF DIETARY SUPPLEMENTATION
OF COTTON SEED OIL ON THE GROWTH
AND PERFORMANCE OF BALADF} WHITE
CHICKS

By

M1, Er-Koroury, M.R. Ex-AsBaby, .M. Omar
AND M.B. Hamapa*

This experiment was carried out in the Poultry N utrition Farm:
Faculty of Agriculture, Caire University, to study the performence
of giowing Baladi White (B.W.) chicks wheh fed rations containing
graded lovelsof coiton seed 0il {CR0) up tol 7-5% of the zation, The
total number used wag 318 chicks of three of weeks cid, the experi.
ment lasted for 18 weeks, Comparative feeding study was under.
taken in sif groups offered different levels of C30 (0.0-17.6%, ) having
approximately the same digestible protein level (15.597). The oik
level in the experimental rations was asscciated with an inorease of
the feeding walue of the rations, expressed a8 starch value, (68.8 up
to 9£.7).

Results showed that the addition of €80 at & lovel up to 10% of
the ration had no deterimental effect on growth, but higher levels,.
up to 17.5%;, caused depression on growth. The efficiency of feed.
utilization of groups fed rations conlaining from .6 to 109 CRQ
(a8 judged froem the G.M.)} was practically the same, but groups fed.
rations containing higher level of OO0 appeared to be less efficient
in utilizing the feeds. The feed consumption wae reduced as the
starch value of the ration wsas increased by the addition of CEOQ.
Mortslity rate was high when chicks were given ration supplemented
with C80 at level of 10.0%, or higher. Therefore, C8C may be added
to chick ration at level lower than 109

Some workers showed that the addition of fats in pounliry rations improved
growth and feed conversion, while others found different results. Hender-
son and Frwin 1940, as well as Fraps 1943, mentioned that rations containing
higher than 10% oil level had a deleterious effect on the chick growth.
Also, Kummerow et al, 1949, found that 25% linseed oil depressed growth
in chicks. Dam et al., 1959, reported that 3.10% oil in the ration promtad
growth, but higher levels did not affect it. Runmels 1955 and Siedler et al.,
1955, found that rations having 3—6% fat had no effect on growth Tate.
Ieaack et al., 1960, concluded that the growth response was correspondingly
related to the percentage of soybean oil in the ration (10—30%). EI-Ab.
bady ef al., 1968, showed that the addition of cotton seed oil at a level not
more than 10% had no ili effect on the growth of B.W., chicks. Rand et al.,
1258, showed that the best overall performance was ohtaind when the fat

contributed between 20—38% of the total metabolizable energy of the
ration,

* Animal Produetion Dept., Fuc. of Agriculbure, Cairo University, 17, A.R.
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This work was undertaken to investigate the maximuln level of the
cotion seed oil which can be added to rations of B. W. chicks without affect-
inng their growth or performance.

Material and Methods

The initial number of B. W. chicks used was 318 of 3 weeks old. They
were divided into § groups, equal in mumber and average body weight. The
experimental rations were supplemented with cotton seed oil No. 3 (C20)
at the levels of : 0, 5, 10, 12.5, 15 and 17.5% for rations 1, 2, 3, 4 5 and 6
respectively (Table 1). The digestible protein level was nearly constant
in the 6 rations (ranged from 15.10 to 15.30%). The C/P ratios (calories
of productive energy per kg. ration/erude protein %) were 106- 116 127,
132, 138 and 143 for rations 1, 2, 3, 4, 3 and 6 respectively. Birds were indi-
vidually weighed every two weeks and feed consumed was recorded. Feed
and water were offered ad libitum.

TABLE 1.—COMPOSITION AND FEEDING VALUE OF THE EXPERIMENTAL

RATIONS.
Ration No.
Ingrodient
1 | 2 ] 3 ¢ B 6
% % % Yo % %

Corn, ground, . . . . . . . .. 46,8 1 40.8 1 34.8 | 31.8 | 28.8 25.8
Decorticated cottonseed meal. .} 20,0 | 21.0 ] 22.0{ 22.51 23.0| 23.5
Wheat bran. . . . . . . . . .110.0|10.0| 10.0/ 16.0 | 10.0 | 10.0
Ricebran . . ... .. ... 10.0| 10,06 | 16.0 | 10.0 | 16.0| 10,0
Dried gkim milke . . . . . . . 10.0¢ 1 10.0° 10.0} 10.0; 10,0} 10.0
Cottonseed 0il No. 3 . . . . . — 5.0 10.0]12.5]| 15.01{ 17.5
Cod liver oil . . . .. .... 1.0 1.0l 1.0 10| 1.0 1.0
Ca GOy . o v v e 15| 1.5 1.5 1.8 1.5] 1.5
NaOl . ... .. ... ... 0.5 0.5 0.b 0.5 0.5 0.5
Vitamin (A-D,) Mixture! . . 02| 02| 0.2 02| 0.2 0.2

Total . . . .[100.0 |100.0 [100.0 [100.0 [100.0 |100.D
Ct.:ude protein (caleulated) . .| 18.53| 18.43; 18.83| 18.28 18.28| 18.18
Digestibel protein (caleulated) .} 15.30: 15.20| 15.20| 15.10| 15.10| 15.10
_S.E.2 ............ .| 68.80| 76.20 83.60| 87.30| 81.00 94,70
PE. (Calfkg)® . ... . . . .. 1960 |21453 (2326 |2418 {2609 (2601
Qe L0 106 116 127 132 138 | 143

1. Vitamin (A-Dy) mixture supplied eaoh kilogram of ration by 5000 LU. vitamin {A) and
1600 LY, vitamn (k).

2. Starch squivalent (S.E.) wes caloulated after Ghonein, 19567.
3, Productive energy (P.E.) was calounlated after Fraps, 1946.

U.AR. J. Anim. Prod. 11, No. 2 (1671).



- 4
EFIECT OF COTTON SEED OIL ON GROWTH OF CHICKS 167

Resulis and Discussion

The average body weight of chick :

Fig. 1 shows that the average body weight of chicks of the six groups
‘was nearly equal ai the start of the experiment heing 53.3 0.2 gm. The
average body weight of group 1 (0.0% CSO) was the highest till the age of
19 weeks At the end of the experimental period, the average body weight
of this group was 909 gm. The average body weight of chicks of group 2
(5.0% C350) was lower than that of group 1 till the age of 19 weeks: then it
showed a slight increase thereafter at the end of the experiment. The
final average body weight of this group was 924 gm. The average body
weight of chicks in group 3 (10.0% CS80) was nearly equal to that in group 2
during the period of 3-—9 weeks old. Then: the average body weight of
chick in group 3 was lower than that of group 2 till the end of the experih
ment. At the end of the experiment, the average body weight of the chick
‘was 909, 924, 824, 659, 505 and 411 gm., for groups : 1,2.3.4, 5 and 6 respec-
twvely.  This shows that retardation of growth was progressively related
1o the percentage of oil in the ration over 10%. Assuming that the average

body weight of group 6 equals 100( it would be 221.2, - 224.8. 200.5. 160.3,
122.9 and 100 for the six groups respectively,
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Fra. 3.—Average body weight of B W chicks fed
6 different levels of C 8 Q.
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The linear xegmssioﬁ equations of the six groups were calculated as.
outlined by Snedecor (1956} as follows :

A A
Group I Y =52.1 x — 198.2

o 2 %E' = 52.5 x — 218.5
. 3 ‘!E\' = 44.5 x — 166.6 l E
2 4 ‘.?f = 34,7 x — 121.1
» 5 3% = 24..9 X — 63.4

A
" 6 Y = 20.4 x — 489

Therfore, it was possible to study the differences in the rate of growth
in groups : 2, 3, 4, 5 and 6 each compared with group 1 (0.0% C30). This
was done by calculating “t” for each two regression coefficients as outlined
in the following table : '

Gronps compared Caloulatéd “t"
1 vs. 2 0.03
1, 3 0.78
1, 4 | 2.14%
1, B ;i 4,72
1o, 6 - 5.39% X

|
¥ P& 00 Nk P00

From the provious table it can be seen that the weekly average growth
rato of ehicks of groaps fed 5 and 109% CSO was not significantly different
from that of the control group (0.09% CS0)}. However, groups 4, 5 and 6
(fed 12.5- 15 and 17.5% CSO respectively) had significantly lower average
weekly growth rate than tho control group. Thus it may be concluded that
the addition of CSO wp to 10% had no effect on growth of B.W. chicks,
Higher levels than 109% CSO caused significant growth retardation. It may
also be concluded that 10% would be considered as the maximum level of
(SO to be added to ration of B.W. chicks up to 21 weeks of age.

U.AR. J. Anim. Prod., 11, No. 2 (1971},
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These results are similar to those found by Henderson and Frwin,
1940; and Fraps, 1943, Also. Kummerow et al., 1949, found that ration
contained 25% raw linseed oil depressed the growih. Similarly, Dam et of.,
1959, mentioned that using maize oil at levels over 10% did not increase the
growth,

The gain in body weight

The total hody gain during the entive experimental period was : 855,
871, 771, 606, 451 and 358 gm. for groups :1,2,34.5 and 6 respectively (Table
2). Assuming the gain in weight of group 6 (17.5% CSO) equals 100, it
would be 2388, 243.3, 215.4, 169.3 and 126.0 for groups supplemented with
0.0: 5.0, 10.0, 12.5 and 15,0% CSO respeetively, Therefore, it may be concluded
that the total body gain in weight of group 1 (0.0% €SOV, 2 (5.0%CS0) and
3 {10.0%C80) was nearly equal. While that of groups 4.5 and 6 was less
than that of group 1.

Feed consumption :

The average feed consamed by the chick during the entire period wag:
5172, 4755, 4.310, 3.610: 2.957 and 2.805 kg, for groups : 1, 2, 3,4 5 and 6
respeetively (Table 2). Assuming that the average feed consamed per chick
in group 6 equals 100, it would be 184.3, 169.5: 153.7, 128.7 and 106.5 for
groups @ 1, 2, 3 4 and 5 respeetively. This shows that feed consumption is
nversely related to the level of cotton seed oil in the ration. Tt seems that the
chiek had restricied the ameunt of feed consumed according 10 its energy
content,

Starch equivalont consumed :

The average starch equivalent consumed by the chick during the entire
period in the six groups :1, 23, 4,5 and 6 respectively was : 3.556 3.624
3.603, 3.152. 2,717 and 2.656 kg. (Table 2). This indicates that inspite of the
fact that groups :1.2 and 3 were fed on rations which contained different
levels of starch value, chicks  consumed realy equal amount of
starch value. This may be due to the self conirol practiced hy the
chick to reduce the amount of feed constmned as the ol percentage increased
in the ration. In group 4, the sirach equivalent consumed by the chick was
3.152 kg. during the entire experimental period. Tt was less than that in
group 1 {the conirol), In group 5 and 6 the chick consumed nearly equal
-amounts of starch equivalent (2,717 and 2.656 kg respectively). The amount
of strach eonsumed per chick in the last two groups was less than that in
the control,  Starting at the level of 12.5% CS0 there appeared a eorregpon-
ding depression of stareh equivalent consumed. This tyend became more
evident in the groups fed higher levels i.e., groups 5 and 6.

CAR. V. Anim, Prod,, 11, No. 2 (1971).
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The growth measure (GM.) :

Table 2 shows that the G.M. (kgs of starch/kg. of weight gain) during
the whole experimental period was : 4.161, 4.160, 4.637, 5.201, 6.024 and
7.418 for groups : 1, 2, 3, 4, 5 and 6 respectively. This indicates that it was
nearly equal within groups 1 and 2, Then the G.M. began to increase as.
the level of CSO increased in the ration. For comparison, these figures
would be : 100, 100, 112, 125, 145 and 178 units for groups : 1,2,34,5 and
6 respectively, showing that increasing the energy level without increasing
the protein content of the ration may lead to higher G.M.

The effect of calorie — protein ratio (C/P) :

Groups 1, 2, 3, 4, 5 and 6 were fed rations of caleulated C/F : 106, 116,

127, 152, 138 and 143 respectively per kg. of the ration. Group 1, 2. and 3
-which were fed rations of G/P : 106, 116 and 127 respectively chowed no
significant difference in growth rate, When the G/P of the rations fed to
groupe 4, 5 and 6 was widened being 132, 138 and 143 respectively, the body
gain was reduced as the C/P increased. When the average body weight
of chicks within groups 4- 5 and 6 was compared with that of group 1. the
difference was significant. Thus it may be concluded that increasing C/P
from 106 up to 127 did not affect the growth of chicks, hut rations having
C/P over 127 had caused deleterions effect on growth under conditions of
this experiment. :

Mortality rate :

From the following Table, it can be seen that increasing the level of
(S0 in the ration to 1095 or higher was associated with high mortality.
Although the 10% CSO Ievel is not detrimental to the growth of chick, yet
it is correlated with high mortality rate. Therefore, for best performance,
CS0O may be used at levels lower than 10% of the ration. -

D.AR. J. Anim. Prod, 11, No. 2 (1071).
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