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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.



166 ' . EL-KOTOURY ET AL,

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).
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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.

U.AR. J. Anim. Prod,, 11, No. 2 (1873). -
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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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THM® EFFECT OF FEEDING DIFFERENT RATIOS
OF HEATED TO UNHEATED CONCENTRATE
MIXTUBRE ON THE VOLATILE FATTY ACIDS,
pH AND AMMONIA CONTENTS OF RUMEN
FLUID IN THE COW¥*

By
M. 8. Sarer Yousser

Animal Production Depariment, Ministry of Agrioulture,
Lioklsi, Cairo

A Triesian cow with fistulated rumen wae ueed to investigate the
effect of feeding & ration of long hay and varics ratios of heated to
unhoated concentrate mixture upon the volatile fatty acids, pH and
ammonia contents of the rumen fluid,

Increasing the percentage of heated coneentrate in the daily ration
from 6 to 1009 increased the total VEAS, on the average, from 9.88
to 11.51 mg. equiv./100 mb rumen fluid, respectively, and {he molar
proportion of propionio acid frem 17.9 o 19.2% . On the other
hand, it decreased the molar proportion of acetic acid from 70.9 to
69.5%) and resulted in & narrower acetste o propionaie ratic from
3.97 ¢+ Lto 3.62 . 1, In addition, the pH was depressed from 6.71
ta 6.33 snd the gmmonis concentration decreaced from 21.4 to 19.7
mg.f106 ml.

The differences in the pH and molar proportiona of the acetio,
propionic and butyric acids, between the different feeding periods
of various ratics of heated to unheated concentrate mixture were
found to be statistieally eigrificant (P« 0.01} while those of smmonia
were nob signifieant. On the other hand, the variations in the con-
eentrations of ammonis, total end individuel VFAs, beiween the
dampling hours after feeding time, were found to be statistically
significant while those of pH were pot significant.

The volatile faity acids produced during fermentation in the rumen play
an important role in the energy metabolism of ruminants, They have
been shown to vary in their putritive properties and to be used with a greater
efficiency for fattening when they contain a high proportion of propionic
and butyric acids than when they contain a high proportion of acetic acid.
{(Armstrong and Blaxter, 1957).

Ensor et al. (1959} also reported that the fat content of milk of dairy
cows: ae well as the efficieney of gains in steers can he controlled to 2 remar-
kable extent by manipulating the ruminal produetion of volatile fatty acida,

* Thia invesl;iga.f:.ion was carriod ouf in “Hoorn™ Institute for Animal N utrition Begearch,
Hoemn, N etherlands,
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ElShazly (1952), made an extensive study of the VFAe in the rngen
-of sheep fed on a number of different rations and concluded that the amino
acids of the protein fed may be the principal source of both the ammonia
.2nd the branched-chain acids.

i has been widely recognized that factors other than the chemical
‘composition of the ration are of great importance in relation to the pattern
.of microbial fermentation in the rumen, as showed by the marked effect
.of the physical form of the ration {Balch and Rowland, 1957 ; Ensor et al.,
1959 ; Van Adrichem, 1962). Grinding the hay and pelleting the ration
(King and Hemken, 1962 ; Jorgensen and Schultz, 1963 ; and Jorgensen
.et al.. 1965). and cooking the maize portion of the concentrate {Balch and
Rowland, 1957 ; Ensor, 1959 ; Ensor ez al,, 1959 ; Show et al. 1959, 1960 ;
.and Rock, 1961) have been reported to camse changes in the proportions
of the volatile fatty acids formed in the rumen, by decreasing the propor-
tion of acetic acid, inereasing the proportion of propionic acid and narrow-
ing the ratio of acetate to propionate as a result of the two previous changes.
Accordingly: the nutritive value of the ration can bhe inersased by such
methods without changing its chemical compeosition: due to the relatively
smaller heat increments of propionic and butyric acids than that of acetic
.acid, as found by Armstrong and Blaxter (1957), On the other hand, it is
probable that the only dicadvantage of .a ration which increases propionate
-and decreases acetate is its tendency te depress the milk fat test. (Jorgen-
sent and Schultz, 1963 ; and Van Soest, 1963). However, such ration will
be exceflent for dairy cows during the dry and freshening periods since it
produces more efficient gains and is more glucogenic than mormal rations,
and thus aids in the prevention of ketosis as believed by Ensor ez al. (1959),
Shaw et cl. (1959) and Van Adrichem (1962).

Cardon (1963). reviewed research on grain processing and concluded
‘that steam rolling was advantageous for corn and barley: but not for sor-
.ghum grain. He discussed the interrelationship of moisture, temperature
.and time in processing and attributed the benefits obtained to the gelatini-
zation of starch.

An experiment has, therefore, been undertaken to investigate the
-effect of feeding different ratios of heated to unheated concentrate mixture
on the total and molar proportions of the volatile fatty acids and also on
‘the pH and ammonia contenis of the rumen fluid in the cow.

Material and Methods

A Friegian cow with fistulated rumen from the herd of *“Hoomn”
‘Institute for Animal Nutrition Research was placed on experiment for 60
days. Tt was fed daily 7 kg. of grass hay tegether with 5 kg. of concentrates.
‘The daily ration was given in two equal meals, The hay was given to
‘the cow in the long form. The concentrate mixture contained linseed
meal, 43.03%. malse meal. 29.26%. barley meal. 22.389; dried beet pulp,
'3.449 and wvitamin snd mineral supplement, 1.89%ro%,

U.AR. J. Anim. Prod. 11, No. 2 (1871).
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ON THE VOLATILE FATTY ACIDS

experimental periods of ten days each 0, 1, 2, 3, 4, and 5 kg, of the daily
concentrate ration were fed after being moistened with hot water (L5
litres/1 kg. cone.), heated in autoclave at 120.°C (under 1 kg. press/cm®)
for 30 minutes to assur complete gelatinization of strach: and finally eooled

to room temperature.
The scheme of feeding and the daily rations are shown in Table 1.

TABLE 1.—ScHEME OF FEEDING aND Darny Rarons

. Uone. (heated).

Pm, aam,

1st period (1020 April) T kg. Hay 4 5 kg. conc. (unheated) 4
0 kg, Cone. (heated).

20d ,, (20—30 ,, ): 7 kg Hay 4 4 kg, Cone. (unheated) 4+
1 kg. Conc. (heated).

3rd  ,, (30 Apr.—10May: 7 kg. May + 3 kg. Cone. (unheated) 4-
2 kg. Cone. (heated).

ith ,, {10--20 May) 7 ke, Hay - 2 ke, Cone. (unheated) +
3 kg, Cone. (heated).

Bth ,, {2030 May) 7 kg. Hay -+ 1 kg. Cone. (unheated} 4
4 kg. Conc. (heated).

6th ,, (30 May—9 June); 7 kg. Hay <+ 0 kg Cone. (unheated) 4+
5 kg

Change of ration : on 10th days (p.m.).

After transitory periods of eight days each on the assigned ration rumen
fluid samples were taken during the ninth and tenth days of each of the
experimental periods at 8 10 and 12 O’clock in the morning ie. 0,2, and
4 hours after the feeding time, respectively. The samples were analysed
for PH, ammonia and molar proportions of the volatile fatty acids.

Representative samples of the hay and the concentrate mixture were
taken throughout the experiment and analysed. Their proximate composi-
tien is given in Table 2, .

TABLE 2.—Tur Proxmvate Composrrioy orF TEE FrEDS

Dy Crud Eth . Crud N-fr
Feod mai.‘;er P:;se?n Extre:ct Fli.;e: Extrai: Ash -
%, of dry matter
Hay . . . . ... 96.82 | 9.96 | — 35.56'| 48.53 { 5.95
Concentrate Mistare| 88.34 | 21.86 l 5.55 | 7.63 | 59.75 | 5.21

T.4.E. J. Anim. Prod., 11, No. 2 (1871).
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Analytical procedures :

1, Feeds : The A.Q.A.C. methods (1950), were used in the analysis of the
feeds.

2. Rumen fluid :

(¢) The pH was determined with a glass electrode after the samples had
been cooled rapidly to room temperature,

(6) Total and proportions of VFAz : The technique of Exrwin, Marco
and Emery (1961), was followed nsing a F & M. gas chromatograph.

(¢} Ammonia was determined by distillation.

Results and Discussion

The experimental heated concentrate ration was palatable and readily
consumed by the cow without noticeable digestive or physioclogical distur.
bances, The pH and ammonia concentration of the rumen fluid samples
and their mean values representing the sampling hours throughout the
experimental periods are given in Table 3, The pH and NH, mean values
are also plotied in Fig. 1 and 2, respectively.

pH. : The bhighest pH values were obtained in the first period with the
starting ration of hay and unheated concentrates while the lowest valuee
were attained in the last period with. the fiinal ration of hay and heated con-
centrate. The mean pH values in the first period were 6.69, 6.79 and 6.66
in the rumen {luid samples taken 0, 2, and 4 houwrs after feeding, respectively.
The corresponding mean values in the last period were 6.45, 6.36 and 6.32,
During the other periods: the pH values were intermediate,

It was noticed that the pH dropped after feeding and fell to lowest
levels in the rumen fluid samples taken 4 hours after feeding. Fig. 1.

However, there was an abnormal rise in the pH of the samples
taken 2 and 4 hours after feeding in the first and fourth periods, respcetively
which cannot be explained. The fall in the pH values after feeding ap-
peared to be rather slower in the 2nd and 3rd periods than in the last two
periods. ' '

The analysis of variance (Table 5) showed that the differences in the
pl mean values were significant (P < 0.01) hetween the perinds where
different proportions of heated concentrate were fed, and not significant .
(P > 0.05)beteween sampling hours after feeding time,

All the pH values obtained in the present investigation were below
the range of 6.83 — 7.01 reported by Monroe and Perking (1939}, with
normal rations of roughages and concentrates in fair amounts. The com-
paratively low pH values found in the rumen fluid samples taken during
the last two periods, favours rapid absorption of short chain fatty acids,
as suggested by Phillipson (1952). However they were higher than the

U.AR. J. Awim. Prod, 11, No. 2 (1971).
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values obtained by him with diets low in hay and high in flaked maize.
‘A rapid fall in pH was reported by. Elsden and -Phillipson  (1948) ; and.
FPhillipson (1952), with the addition of. readily available carbohydrates to.
the ration. Briggs et al. (1957), also found that lactic aeid accumulated
and romen pH was lowest when much soluble . carbohydrates were fed, and
reported that with other diets pH was the result of the balance between
volatile fatty acids and ammonia and salivay alkali.  In the present inves.
tigation, the mean pH values for all the rumen fluid samples taken 0, 2 and
4 hours after feeding were 6.56: 6.51 and 6,51, respectively. Gray (1947);°
demonstrated that the fumen pH has a profound effect on the rates at
which the volatile faity acids are absorbed, and showed that at a PH of

6,50 propionic acid disappeared more rapidly from the rumen than did
acetic acid. ' '

Armonia ; Refevence 1o Table 3 shows that the mean values for em.
monia concentration in the first period with unheated concentrate were
21.7, 25.5 and 16.9 mg. per 100 ml, in ramen fluid samples taken 0, 2 and 4
hours after feeding, respectively. The corresponding values in the last period
with heated concentrate were 22.2, 239, and 13.1 mg per 100 ml. ¥t is
clear that, n the last period, there was a drop in NH, eoncentration in the
rumen fluid sampled 2 and 4 hours after feeding compared with those of
‘the first period, while there was a slight inczease in the fixst sample taken just
after feeding time. There were some fluctuations in ammonia concentration
during the intermediate periods, ox various heated to unheated concentrate
ratios, However. the analysis of variance (Table 5) indicated that the
differences found in ammonia mean values between the experimental periods
were mot significant (P > 0,05), I

It was noticed that the decrease in rumin

ing the increased Proportions of heated concentrate, and as a consequence
the buffering capacity of the rumen econtents was reduced resulting in' a
lower pH. It was reported by McDonald (1952). Chalmers and Synge
(1954) ; and Annison et gl (1954), that ammeonia coneentration in the rumen
varies with the kind of protein in the ration, but the addition of starch rich
feeds such as maize meal or flaked maize to high protein rations depressed
considerably the formation of ammonia, In this connection, Phillipsen
et al. (1959), suggested: that the deereased ruminal ammonia level obtainied
‘with such rations might be partly due to an increase in the numbers of hac-
teria that can uiilize ammonia nitrogen. It is worth noting that the total
ration used in the present investigaion was not high in protein content :
it had approximately 15 percent crude protein,. This may partly explain the
comparatively moderate decrease in ammonia conceniration_by ine'rea'sing
the percentage of the heater toncentrate mixtore in the daily ration.

It was noticed in the present investigation, that a
Tose after feeding and reached the maxithnum levels
declined (Fig. 2), This was noted

mmonia concentraiion
after two hours then
in all the experimental periods except

VAR, F. Anim, Prod., 11, No, 2 (1971).
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the 3rd and the 5th periods where the highest values were found in the

first samples taken just after feeding time. The lowest mean values for

ammonia concentration were atiained in all the rumen fluid samples taken -
4 hours after feeding. The differences in ammonia mean values were found.
to be statistically significant (P < 0.01) between the hours of sampling

after feeding time (Table 5).

These observations are generally in accordance with the findings of Butz.
et. ¢l. (1958) and Van Adrichem (1962), The former workers found that
ammonia concentration rose after feeding and then declined slowly over
geveral hours. Vam Adrichem (1962), reported that the easily fermentable
carbohydrates decreased the ammonia content in the rumen and stimulated
the synthesis of bhacterial protein and that the maximum NH; concentration
was attained two hours after feeding, A range from 4 to 41 mg. % of animonia.
nitrogen was reported by Briggs et al. {1957). in rumen flnid of sheep fed
a ration of 50% Iuceme and 50% cracked maize. In the prsent investiga-
tion a narrower range was found (from 11.2 to 27.9 mg. NH, per 100 ml. of
rumen fluid) on approximately 58%. hay and 42% heated concentrate, in,
the last period. '

Volatile Fatty Acids

The total volatile fatty acid concentration and the molar percentages.
&f the individual acids in the consecutively drawn samples of rumen fluid,
representing the experimental periods are given in Table 4. In addition,
the variations in the mean eoncentrations of the acctice, propionic: butyric:
and total V¥ As are also shown in figures 3, 4, 5 & 6, respectively.

Acetic Acid

Acetic acid was present in greatest amount in the rumen fluid and the
piroportion of propionic acid execeeded that of butyrie. On the starting
ration of hay and unheated concentrate, acetic acid on average accounted
for 71.3, 70.4 and 71.1 per cent of the total volatile fatty acids on molecular-
basis, in the rumen fluid samples taken 0, 2 and 4 bours after feeding,.
respectively. The corresponding mean values on the final ration of hay
and heated concentrate, in the last period, were 68.3, 69.5 and 70.7%. It
was noticed that, by inereasing the percentage of the heated concentrate in.
the daily ration during the successive periods, the acetic acid concentration
decreased with some fluctuations (Table 4). The lowest mean values were
obtained in the 4th and 5th periods. On the other hand, the rumen fluid
samples taken 4 hours afier feeding contained the highest proportions of
acetic acid in all the experimental perieds except the first period, where.
the last sample contained a slightly lower concentration of acetic acid than
the first sample taken just after feeding time: in the same period (Fig. 3).
It was also noted, that the mean, values for acetic acid proportion in the
second period were nearly the same (i.e. 70.2, 70.2 and 70.39%) at different.
hours of sampling. This was due to the fact that the higher value for an
individual sample on a day was compensated by a relatively lower value in
the corresponding sample on the other day.

AR, J. Anim, Prod., 11, No. 2 (1971).
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The analysis of variance (Table 5} showed that the‘differenc-es in the
mean molar proportions of acetic acid in the rumen fluid were significant
between the periods (P <7 0.01) and also between the sampling hours (P <

0.05).

Propionic Acid

The data in Table 4 show that in the first period, the mean values for
propionic acid molar proportions were 174, 1§.5 an..d 17.8% in-the rumen
fluid samples taken 0:2 and 4 hours afier feeding time, respectively. The
corresponding values, in the last period were 20,0, 19.3 and 1849, It was
noticed that the molar proportions of propionic acid in the rumen fluid
increaszed gradually, with some fluctnations, by increasing the percentage of
the heated concentrate in the daily ration. The highest values were attained
in the fourth period, where 605 of the concentrate was given after it had
been heated. However, the proportion of propionic acid in the rumen fluid
sample taken 4 hours after feeding in this period, was slightly below that
of the corresponding sample in the second peried. A lHittle decrease was
noticed in the molar proportion of propionie acid in the ramen fluid samples
taken during the last two perieds in comparison with those of the fourth
pexiod.

Coneerning the concentration of propienic acid throughout the feeding
evele, it was found that the highest values were obtained in the rumen flnid
samples taken 2 hours after feeding in the first three periods, and just after
fecding during the last three periods (Fig. 4).. The minimum values for
propionic acid molar proportion were obtained in the rumen fluid samples
taken 4 hours after feeding time. This was noted in all the experimental
periods except the first period.

The difference in the mean molar proportions of propionic acid in the
rumen fluid were found to he statistically significant (P < 0.01) between
the periods and also between the sampling hours after feeding time (P <
0.01} Table 5),

Acetate to Propionate Ratio

Reference to Table 4 shows that, with the unheated conecentrate in the
first period, the mean ratios of ucetic acid to that of propionic on molecular
basis were 4.10 :1, 3.81 : 1 and 3.99 : 1 in the rumen fluid samples taken
0-2 and 4 hours, after feeding, respectively. The eorresponding mean ratios
on the eompletely heated concentrate, in the last period were 3.42 ; 1,
3.60: 1and3.84 : 1. By increasing the percentage of heated conventrate in
the daily ration thronghout ‘the intermediate experimental periods: the
molarproportion of acetie acid deereased while that of propionic increased.

As a consequence, the ratio of acetate to propionate decreased and
became narrower gradually with some fluctuations. However there was an
abnormal increase in the ratio of acetate to propicnate in the rumen {laid

U.AR, J. dnim. qul:, 11, No. 2 (1971).
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samples representing the third period. The narrowest acetate 1o propionate
mean ratios were found in the last three periods in the rumen fluid samples
taken 0 and 2 hours after feeding where the molar proportions of acetic
acid reached the minimum values and the molar proportions of propionie
acid reached the maximum, '

The differences noted in the ratios of acetate to propionate in the
rumen fluid were found to be statisticaly significant between the periods
(P < 0.01) and also between the sampling hours after feeding time (P <
0.61) Table 5. .

It was interesting to find that the values for acetic and propionie acid
propoxtions varied inversely. This agrees with the ohservations of Balch
and Rowland (1957} ; and McCallough (1966). The latter foond a negative
correlation of (— 0.367) between the molar percentage of acetic acid and
that of propionic in the rumen fluid. On the other hand the increase and
the decrease in the molar proportions of acetic and propionic acids, respec.
tively, showed in Figs. 3 and 4 in different sampling hours after feeding
are generally in aecordance with the findings of Rhodes and Woods (1962),
who noted- that with muost rations fed o lambs, acetate inereased with time
to reach the peak approximately 4 hours after feeding. while propionate
decreased. However, the present observations differ from those reported
by Reid et al, (1957). '

It can be concluded that inereasing the percentage of heated coneen-
trate in the daily ration of the cow decreased the molar proportion of acetie
acid aud incvensed the molar proportion of propionic acid, and made nar-
€ to propionate ratio in the romen fluid. These results are
I "z agreement with the findings of Phillipson (1952). with lambs,
Eusebis e al (1959) with Holstein heifers: and Balch and Rowland (1957
with dairy cows. all using high proportions of flaked maize.

Butyric Acid

The data in Table 4 chow that, in the first period with hay and wiheated
concentraie, the mean molar proportions of butyric acid were 11.5, 11.2, and
1L2% in the rumen fluid samples taken 0,2 and 4 hours after feeding, The
corresponding meamn values on the final ration of hay and completely heated
coneentraie werell.8, 113, and 11.0%. It is evident that the differences
between the values in the two periods are rather small. Tt was noticed that
‘the concentraions of butyric acid in' the rumen fluid samples decreased
gradually by increasing the percentage of the heated concentrate in the
ration till the third period, where the lowest values were atiained. Then
there was an inerease in butyric acid concentration during the last three
periods. The analysis of variance (Table 5) indicated that the differences
noted during the sueccessive experimental pericds between the mean values
of butyric acid molar proportions were significient (P < 0.01). - However,
the range of variation was rather amall (10.4—11.4). Tt has heen reported

UAR. J. Anim. Prod., 11, No. 2 (1671). -
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by Phillipson (1952}, that low values of butyric acid were found in the rumen
fluid of lambs fed a diet high in flaked maize. Kusebis et of. (1959), also
noted the same cheervation with Holstein heifers but when the ration of
flaked corn was supplemented with linseed oil meal, the molar propertion
of butyric acid increased markedly. In the light of these findings, the
present results can be explained that the presence of relatively high percentage
of linseed oil meal (43%) in the concentrate mixture would have hindered
the depressive effect of the heated maize meal on the melar proportion of
butyric acid. On the other hand, Rath and Rook {1963), found that when hafl
the hay was replaced by flaked maize the meolar proportions of propionie,
butyric and valexic acids increased and that of acetic acid decreased.

Concerning the cocentration of butyrie acid  throughout the feeding
cyele, it was found that the rumen fluid samples taken just after feeding
contained the highest concentrations of butyric acid in all the experimental
periods except the 2nd and3drd periods where they contained nearly the same
proportions of those taken 4 and 2hours after feeding, respectively. On the
other hand, the lowest mean concentrations of butyrie acid were obtained
in the rumen fluid samples taken 4 hours after feeding in the 3rd, 5th and
6th periods, and two hours earlier in the 1st, 2nd and 4th periods.  The
differences in the mean butyric acid molar proportions between sampling
hours after feeding time were found to he statistically significant, P < 0.05
(Table 5). The present results differ from those reported by Rhodes and
Woods (1962), that butyric acid remained fairly constant after feeding time.

Total Volatile Fatty Acids

The lowest comcentrations of total VFAs were attained i nthe first
period with the unheated concentrate, with the exception of the first sample
which contained more total VFAs than the corresponding sample in the
fourth period (Table 4}, By increasing the percentage of the heated concen-
trate in the daily ration, the concentration of. the total VFAs in the romen
fluid samples increased gradually wih some fluctuations in the smccessive
periods to reach the maximum in the last period, where the completely
heated concentrate was fed. However, the rumen fluid gample taken 4
hours after feeding in this period contained slightly lower concentration of
total VFAs than the corresponding sample in the fifth period. The mean
values were 9.51, 1011 and 10.02 mg. equiv.per 100ml. in he first period,
and 11.14, 1248 and 10.91 mg. equiv./100m] in the last period, in the rumen
fluid samples taken 0, 2 and 4 hrs. aftex feeding, respletively. The differences
foumd in the mean concentrations of total VFAs in the rumen fluid due to
the change of the heated to unheated concentrate ratios were statistically
significant (P < 0.05) Table 5. '

The rumen fluid samples taken just after feeding contained the lowest
concentrations of total VFAs in all experimental periods except in the last
period where the first samples contained slightly higher content of VFAs
than the third samiple taken 4 hours later in the game period. It was noticed
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that the concentration of total VFAs imcreased after feeding (Fig, 6) due to
increased fermentation and subsequently a decrease took place as fermenta-
tion deelined. The highest concentrations of total VFAs were attained in
the rumen fluid samples taken 2 hours after feeding in the experimental
periods 1, 2, 3 and 6 and in the samples taken 4 hours after feeding in the
periods 4 and 5. The differences noted in the mean concentrations of total
VFAs in the rumen fluid between. the houxs of sampling after feeding were
found to be statistically significant (P < 0.05) Table 5.

The mean comcentrations of total VFAs found in the rumen fluid in
the last period with 7 kg. hay and 5 kg heated concentrate (i, e, 11.14, 12438
and 10.91 mg. equiv/100 ml.) were higher than han the average value of
-10.73 + 0.32 mg. equiv/100 g. reported by Van Adrichem (1962), with cows
fed 4 kg, of cooked maize meal in addition to hay and concestrates. It
was interesting to notice that the eoncentration of the total VFAs in the
rumen fluid fluctuated inversely with the pH, the lowest mean VFA values
found in the first period coincided with th! highest pH mean values obtained
m this period, and the opposite was noticed i the last period. (Tables 3
and 4). Similar ohservations were reported by Balch and Rawland (1957),
with dairy cows on variety of rations and by Van Adrichem (1962), who
found a negative correlation of —0.94 between the PH and the total VFAs
formed in the rumen.

In can be concluded that inereasing the percentage of heated concentrate
in the daily ration, in the successive experimental periods resulted in a
decrease in the pH, ammonia and the molar proportion of acetic acid in
‘the rumen fluid. At the same time, there was an increase in the molar
proportion of propicnic acid and in the total VFAs, The response of the-
molar proportion of butyrie acid was different, it decreased during the first
three periods then increased during the rest periods,

Though the differences in the pH and individaal VFAs between the
experimental perigds were statistically significant (P « 0.01) yet the ranges
of variation were rather small. These might have been due mainly to the

1. The hay was given in sufficient quantity, {7 kg daily) and in the
long form. Ensor ez al. (1939}, reported that the effect of heated maize on
the fat content of milk and on thl ruminal VFAs¢ was reduced greatly when
long hay was fed in addition.

2. The concentrates were fed in a moderate quantity (5 ke, dailyj and
contained moderate percentage of starch-rich. ingredients (Maize and barley,
81.6%). Moreover, the concentiates were neither pelletted nor finely ground,

The significant differences found, i the present investigation, in the total
and molar proportions of volatile fatty acids in the rumen flwid, between
the hf)urs of sampling afier feeding time, are generally in agreement with
!,he findings of Bath and Rook (1963) ; Martin and WVing (1966). Tt is
Interesting that the last two workers found a significant linear change, in
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the molar proportions of the VFAs produced in the rumen after feeding
time. However, Shaw (1961), reported thet the variations in the molar
proportions of the individaal volatile {atty aids thxoughout a feeding cycle
. are in general amall and he considers that a single sample of rumen fluid
drawne at any time throughout a feeding eycle is usually adequate to chara-
cterize a diet. However, Bath and Rook (1963), did not agrle with Shaw
in this respect as they ohserved a range from 66.9 to 73.0 and from 60.9 10
- 67.4 for the molar proportion of acetic acid in the rumen fluid on rations
of hay and of hay and concentrates, respectively, given in two feeds daily
at 12 hours intervals. IFor this reason, they prefer the sampling of the digesta
' to be earried out at regular intervals throughout a feeding cycle in order
to avoid gross error, In the present work, the range of variation in acetic
acid molar proportion, in the rumen fluid after feeding time, was much
" emaller than those reported by Bath and Rook (1963). Sampling the ramen
- fluid at regular intervals after feeding eeems to be more important for
ammonia than for VFA determinations, according to the present findings,
1t is recommedend to carry out more research in the U.A.R. to investigate-
the effects of local feed stuffs and feeding practices om the ammonia and
volatile fatty acids in the rumen fluid of sheep and dairy cattle due to their
great importance upon animal performance,
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METABOLISM OF 4Ca IN LAMBS

By
LM. Ereixoi, M.A. Raarar, E.B.M. Asou-Husseen
AND S.M. ALrax.

Amimal Production Department Faculty of Agriculture
Cadro Undversity 1968

Bix growing fat tailed Aussimi lambs were experimented on to study
the effect of different dietary caleivm levels upon stable and radio.
active caleiurmn, These Jamba were divided into three equal groups.
Ono group received the normal retion while the other two groups
received the supplemented and the deficient ration.

Three montha after the beginning of the experiment, ¢ach lamb
received 0.5 mo. *5Ca as #Ca ol, a3 a single dose intravenously,’
-Blood samples, foces snd urine were collected at different intervais.
Seven days after the isotope administretion, lambs wers weighed and
slaughtored. Some seloctod tissues were taken for chemical and
radioactive calcium assay,

Total absorption snd retention of radioactive celeium incressed
in deficient lambs, Calcium status of the animel affected the endoge.
nous fecal losses. The apperent availability of caleivm was 9 87,
0.376 and 14.269%, while the true availability was 75.00, 5.65 and
17.20%, for deficient, normal and supplemented animals respectively.
About 1.97, 1.67 and 1.14 percent of the plasma caleium of deficient;
rormal and supplemented lambs were returning per hour from the
extravascular ecaleium. - - . .- - - . . - .

Caleium content in the different parts of the body was affected
T o by the dietary oaleium level; being the least for the deficient lambs
) and the highest for the supplemented ones, The bones, eapecially

the shéft may be the main orgsn eontrolling the calcium storage in
the animal body. ’ ’ )

Calciﬁm and phosphorus are required for the formation of bones and teeth.
Caleium is present in body cells and in some ways necessary for their
functioning,

Bone breaking strengih, growth data, blood values, and apparent
digestibility have been used as supporting criteria for determining the
calcium status of animale in relation to dietary treatment, These methods
did not indicate exactly the true availability of calcium, Advances in
radioisotope procedures have permitted the quantitative differentiation
between the portion of dietary calcium that passes unabsorbed through the
gastrointestinal tra¢t and the metabolized excreted caleium ; thereby making
possible a simple and direct means of the guantitative separate estimation

of the endogenous and exogerious calcium fractions in the feces of the normal
intact animal. - '
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This work was undertaken to study the effect of different dietary calcium
fevels upon stable and radio-calcium 45 (a in growing lambs under controlled

conditions, to determine the endogenons caleiwm los¢, and caleulate the
true caleium availability,

Kirkpatrie and Roberison (1953}, found that low concentration of
calcium in the ration produces rickets in young ‘animals, osteomalacia,
hyperirretability and tetany in maturc ones, while high coneentration causes
depression of nerve conductivity and muscle rigor.

Hansard et ol. (1952), eoncluded that *°Ca was excreted in both feces
and urine, and fecal caleimm consisted of unabsorbed ealcium together with
calcium which was absorbed and reexcreted,

Gallup and Briggs (1950), proved that calcivm maintenance require-
ments must be slightly greater than the phosphorus requiements. There
have been variation in procedures used for the measurements of caleium
availability for the various species, Comar el al. (1953), nsed *Ca to
estimate the true digestibility. :

Haneard et ol. (1954), stated that the metabolic fecal caleium in rumina-
nts makes up the major portion of the fotal calcium loss from the bedy.
The requirement for growth, pregnaney, and lactaion may be estimated
directly by product analysis. Therefore, the stmmation of these and the
maintenance requirements should equal the net requirement,

Experin_lanta.l and Methods
1. Animals :

Six growing fat tailed Aussimi lambs were used in this work. They
were six months old with an aveage weight of 23 kg These lambs were
divided into three equal groups. One group received the normal ratiom,
while the other two groups received the supplemented and the deficient
ration respectively. The composition of lambs’ rations given daily was as
shown in the following table :

Normal .‘ Bupplemented Deficient

Tngredients group group group
Clover hay (gmy . . . . . . . 1000 l1000 -
Caleium carbonate (gm.) . . . —— ib —
Yellow comn (gm.} . . . . . 38 5 — 500
Caleium 9, in the ration . . . 1.295 1.771 (.0186
| .

{*) Water wag offered ad lib for each group.

UAR. J. Anim. Prod, 11, No. 2 (1971).
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2. Application of Radioisotope

After three months from the start of the experiment, each lamb received
quantitatively 0.5 me. <Ca as *°Ca clz a3 a single dose iniravenously in-the
jugular vein.

Concurrent 7 days, chemical and radioizotope balance studies were
atarted at the time of dosage. Blood samples. feces and urine were collected
at different intervals. Seven days after the isotope administration, lambs
were weighed and slaughtered.

Some selected tissues were saken for chemieal and radio-calcium assay.
Since *Ca is a low energy beta emitter, and for eliminating the problem
of self absorption, the standard solution samples for plasma, ash golution of
soft tissues, bones and feces were prepared and counted as reported by
Thomas et al. {1952). The radioactivity of samples was measured using a
thin mica end window counter tube and scaler.

3. Caleium determination. :

To get xid of phosphate ions calcium: solutions of biological material
samples were managed as the AO.AC. (1955). Calcium detexrmination in
the ash solution of biological materials, urine and in plasma was carried
out using EDTA  (Ethyleng diamine tetra acetic acid) and ammoniwm
purpurate indicator as deseribed by Greenblatt and Hartman (1951).

4, Calculation =

All radioisotope values, except those for excreta, were calculated to an
equivalent body weight hasis and corrected to percentage of retained radio-
activity, thus permitting the measurement of the comparative. behaviour
of the activity absorbed by lambs’ body. Endogenous fecal caleigm, true
availability and caleium maintenance requirements were caleulated as

stated by Hansard ez al. (1957).

Results and Discussion

15Cq éxcretion end refention :

The average urinary #Ca cut put for normal and supplement lambs
_were about 2.48 and 2.30 times as that of the deficient animals. The averages
of #Ca out put in feces of the previous two groups of lambs were about L11
and 1,68 times as that of the deficient ones. s59Ca percentage excreted in
{eves of lambs was more than that oxereted in urine as shown in table (1).

'(f[il;gze} resulis are in good agreement with those obtained by Hansard et al.

7.A.R. J. Anim. Prod, 11, No. 2 (19713
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TABLE 1.—CUMULATIVE RADIOACTIVE CALCIUM FERCENTAGE EXCRETED
IN FECES AND URINE OF LAMBS DURING 7 DAYS BALANCE TRIAL PERIOD.

! FECES URINE

Hours after
injootion | 1\ feient | Normal | Supplemsonted | Defioiont | Normal | Supplemented
% % TR % % | %

24 4.06 | 5.06 | 10.37 0.07 | 0.27 0.31
48 | 6.82 | 7.92 | 13.66 0.13 | 0.45 0.45
72 8.60 | 9.93 | 15.83 0.18 | 0.57 0.54
96 9.73 |10.94 17.45 0.23 | 0.66 0.61
1290|1043 |11.69 | 18.10 0.27 | 0.73 0.67
144 [10.97 |12.19 | 18.59 0.31 | 0.78 0.72
168 |11.23 |12.40 | 18.96 0.3 | 0.8 0.76

The total radicactive caleium percentage excreted in both feces and
urine was 11.57, 13.31 and 19.72 in case of deficient, normal and supplemiented
lambs respectively. This means that the radioactive calcium percentage
rctained at 7 days after administration was equal to 88.43, §6.69 and 50.28
in the previous group of animals respectively.

Tt appeared that the retention of caleium eppears 1o he related to the
body tequirement, for it increases in the depleted ammals. These results
are in harmony with those obtained by Henry and Kon (1933},

True availability of Celcium and meaintenance requirement :

The results obtained from concurrent chemical and radioactive ealehum
studies for true availability of caleium and maintenance requirement are
shown in table (2).

Caleium deficient animals “excreted the highest percentage of calcium
from the body stores, being 72.36%,. The total fecal caleium excreted from
metabolic sources increased in lambs maintained: on the highest caleium

“diet being 14.698 gm. this is in agreement with the vesults of Mitchell and
Curtzon 1939}, It can be noticed that the high endogenous fecal calcium
loss in the normal lambs (0.645 gm/day)} tended to mas the true availability
value (5.659%). These resalts further illustrate the ability of the growing

U.A.R. J. Anim. Prod., 11, No. 2 (1971).



METABOLISME OF 45 Ca IN TL.AMBS 199 -

lambs to adjust their metabolic losses according to the dictary calcinm
available from both endogenous and exogenous sources, either by increasing
absorption or by more retention of that calejam normally absorbed and
reexcrcted into the gastrointestinal tract.

TABLE 2.—CALOIUM BALANCE FOR LAMES MAINTAINED ON DIFFERENT
: DIETARY LEVELS OF CATCIUM,

Ttem ) Defigient Normal . Supplementsd

Caleium content in-the ration (%). . .| 0,018 1.224 1.71
Daily calcium intake (gm).. . . . . .| 0.084 12.248 17.133
Daily fecal caleium excretion {gm} . .| 0.076 12.199 14.698
Daily urinary calcium excredion (gm). 0.020 0.027 0.032
Apparent availabitity (%), . . . . ., 9.87 0.378 14.28
Calcium balance (gm). . . . , . . . . —.012 40,019 +2.403
Total 40 exeretion (9 of doss) . . . 11,57 13.31 19.72
%(a retained at 7 days after dosing (%) 88.43 86.69 80.28
Endogenous fecal ealeium (%, of total).] 72.36 5.8 3.47
Endogenous fecal calcinm (gmafdayy. .| 0,055 0.645 0.511
True availability (%) .. . . . . . . 75.00 | 5.65 17.20
Calculated caleium requirement for-

maintenance (gm/day). . . . . . . . 0.076 11.416 2.97

True availability of caletum from clover hay plus calcium carbonate
tended to be higher than that from clover hay alone.

This may be due to the presence of ealcium binding-substances in hay
that decreased the availability of absorption. Hansard et of, (1957), stated
that ground limestone and caleium carbonate as somrces of caleium were
intermediate between hone meal and hay.

It can‘be concluded that the value of a feed as a source of caleium
deperids not only upon the calcium content, but also on the availability of
calcium which can be used by the animal.

It is of interest to notice that the requirement of calcium for mainte-
nance al the various levels of dietary ealetum intake varied with the nutrition-
al status of the animal, This requirement was closely associated with the

ability of the animal to adjust its endogenos losses to its mineral intake level
as shown in table (2). :

‘UAR. J. duim, Prod., 11, No. 2 (1971).
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Total calcinm and *Ca in the plasma :

The average plasma calcium values were 10.65, 8.63 and 5.83 mg/100ml.
for deficient, normal and supplemented lambs respectively. These results
are in harmony with Yasseen (1958} whe found that the plasma caleium
valge was the highest in the deficient animals and it was the least in the
supplemented ones.

The *Ca uptake percentage by plasma of deficient, normal and supple-
mented lambs are shown in Figure (1},

Data for the 24 up to 168 hours period were analysed using the proce-
dure of Conrad and Hansard (1957).

The following exponential equations were found to represent radio-
caleium disappearance from the plasma from 24 up to 168 hours after dosing

Deficient lambs O(t) 100 & 00177
Normal lambs C(t) — 100 o0 0157t
Supplemented lambs C,, - 100' g0 0138

Were Oy is the uptake percentage of the injected dose in the plasma
at time (&)

The turnover rate for radioactive ealcium caleulated by the formula
established by Thomas et al. {1952), showed that the plasma radicactive
caloinm in the deficient lambs disappeared faster than that of both normal
_and supplemented lambs, It can be noticed that approximately 1.77, 1.57
and 1.15 percent of the plasma calcium (measured as 43Ca) left the blood
streamn per hour in deficient, normal and supplemented lambs respectively.

Since the plasma. calcium level remained constant, an amouant of caleium
equals to 1.77, 1.57 and 1.15 persen of the plasms caleium returned. from
the extravascular calcium per hour,

Total calcium and “Ca in differens tissues :

In generel the caleium content in the different parts of the hody was
affected by the dietary caleium level, being the least for the deficient lambs
and the highest for the supplemented ones as show in table {3).

Statistical analysis showed that the differences were insignificant.

There were differences in “Ca concentration in the different tissues,
but slight variations were observed among the different groups. The bones,
especially the shafts contained the highest amouvnt of caleium ; they are the
main organs controlling the calcium storage in the animal hody. '

U.A.R. J. Anim. Prod. 11, No. 2 (1971).
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In this connection Hansard and Plumlee (1954), found little differences
between groups of rats in radioactive caleium percentage retained by the
various bones and soft tissues. They added that a higher percentage of the
**Ca dose was absorbed by rats on the lower calcium diet.

TABLE 3.—THE EFFECT OF DIFFERENT DIETARY CALCIUM LEVELS UPON

CALCIUM CONTENT AND 4‘503 UPTAKE PERCENT IN SELECTED
LAMBS TISSUES.

Deficient Normal Supplemented
Tissue —

(la* 45 Ca Ca 45 Ca Ca 45 Ca

Content | Uptake% | Content Uptake% | Content Uptake9)

Liver . . . . . . 0.0887 2.15 | 0.1078 2.06 | 0.1082 2.75
Kidney oowow oo 6:0811 2.64 | 0.0560 3.10 | 0.0594 2.42
Brachialis muscle .| 0.0192 2.69 | 0.0196 1.23 | 0.0256 | 1.84
Gluteus mmuscle . .[ 0.0182 2.66 | 0.0220 1.24 | 0.0206 | 1.41
Tibia-bone head . . 11.8300 | 953.0 |[15.8930 | 462.0 18.2220 |422.0

Tibia-bone shaft . . [27.6740 ! 961.0 [30.2700 | 227.0 (35.6020 [270.0

* mg Cafgm frosh tissue.
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EVALUATION OF POULTRY FEEDS IN
DIGESTION TRIALS WITH REFERENCE
TO SOME FACTORS INVOLVED

By
A K, ABoU-Rava axp A, Go, Gavarn

Fifteen digestion trials with adult Fayoumi cocks were under taken
to study the feeding value with common feeds using 4 cocks in 13
trials. The associative effect of feeds and the effect of trichloacetia
acid versua uranyl acetate for faecal N separation wore studjed allong
with discussing N retention axd feed consumption in digestion trialg,

The feeding value as starch value a8 fod wag 77 T4, 7344, 63.41,
60.32, 64.54, 63,87, 80.24, 50.06, 37.99 with maize, wheat, barlay,
beans, majze glaten, decort. cake, undocors, cake ,rice bran ¢thigh
ash } and wheat bran respactively being the lowest down to 23,429
with bad quality rice bran samples containing high ssh and erude
fibre, The feeding value of feod mixteres ranged between &1 2v
and 73.14% RV. The avorage digestibility of protein was 73, =
2.62 in 8 feeds and 78.60 - 2.0 in 9 miztures.

There are doubts about the feeding value of feeds obtained indiree-
tly due to assooiative effact, The level of protein, orude fibre or
the feading value appearsd to have no direct offect on feed corsump-

tion. Applying trichloro-ascetin scid did not waterislly affert the
feeding value but produced high digestible protein,

In U.A.R., there is a great shortage in the suitable concentrates for feeding
poultry, Preliminary work was done to determine their feeding value
Ismail, 1964 ang ‘Abou-Raya et al, 1966, It was important to continue
confirmatory work on their feeding value and to study the suitability of
some of the currently used by-products for feeding poultry partienlarly those
from extracting cotton seeds, polishing rice and milling wheat. Some of these
products contain relatively high content of fibre, and perhaps should bhe used
with reservation as poultry feeds. At the same time graing, high in feeding
value, are used preferably for human, consumption,

Figures of the feeding value obtained by ruminants were sometimes.
used for poultry, bing very approximate particularly with feed high in crude
fibre. This study was undertaken to evaluate the, feeding value in common
poultry feeds in digstion irials, Some factors involved were investigated
to overcome some difficultics in the procedure,

1. Animal Nutrition Seet, Faculty of Agrie, Cairo CUniversity,

€. Minia Migh Tnstitite of Agricultare, U.A.R. {(New Fae, of Agrie,)
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Experimental and Methods

Adult Fayoumy cocks were taken from the Poultry Farm of the High
Institute of Agriculture at Minia. For each experiment, four cocks were
housed individually in metabolic cages except in cases of rice bran IIL, and
the two mixtures of rice bran IT with maize, only two eocks were used.

The preliminary period continued for 5 days, and the collection peried
was extended to 4 days up to 10 in some cases to collect suitable quantities
-of the excreta.

The metabolic cage was made from metalic wires with wooden frames
(50X50X70 em.). as described by Abon-Raya et al., 1966.

Food was offered coarsely ground; the daily ration was kept in paper
bags for each bird. Nine feeds were used in the study including 15 digestion
trials. In nine cases of indirect feeding, the feeding value of the tested
ration was determined as well as that of the feed mixture (Table 1),

Calculation of urinary organic matter, OM :

The data published by Strukie, 1054 were consulted which indicated
the composition of urine. The following table was calculated from a know-
ledge of N% in each urinary component.

N in A az OM of gach
Compcnent (A) g0y N% in A ““ﬁggnent
utinry N urir:a-ry N
’ o Z.
“Ureacid. .. .. ... .. } 62.9 | 33.33 1.89
“Ammenia . . . ., L, . . ‘| 17:3 82.35- - 0.21
Urea . . . . ... ., -, .. 10.4 £6.66 0.23
Creatine and other compounds| ' : .
(assumed to be creatine) . . . 94 32.06 - 0.29
. Total . . .. 100.0 = . 2.62

Therefore, each 100 g, urinary N, would equal 262 g. organic matter.
The factor for deuermining organic matter would be then 2.62. The factor
appeared to be lower than that recorded by Katayama, 1924.

U.A.R. J. Anim. Pred., 11, No. 2 (1971).
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Calenlation of the feeding value : _

Tt was caleulated as total digestible nutrients TDN and as starch
value, S.V. The conversion factors for starch vaule per one unit of different
digesttible nutrients were according to published data by Bachmanm (in
Choneim, 1964) being 1.03, 3.11 and 1 for crude protein CP, crude fat EE
and crude carbohydrates (crude fibre. CF and nitrogen free extract, NFE)
respectively.

For computing the sirach value, the deduction of crude fibre was consi-
dered 0.30 umit of strach value for each 1% crude fibre. Metabolizable
energy, ME was calculated as 4.20 per gram TDN as suggested by Titus, 1964;
the calorie : protein ratio was considered as kilocalories ME correspond
to 1 gram CP in feed.

Analytical methods : g .

For summative analysis of food aud faces the erdinary official methods
of analysis are used for determining moisture, ash, protlin, crude fibre and
ether extract.. .Faecal nitrogen was determined directly using the method
of Ekman et ol., 1949, NFE was determined by difference. In the dry
matter of the excreta this was as follows :—

% NFE = 100 (% CP + % EE 4+ 9%CF+%Crude ash +Furinary OM).
Results and Discussion

The analysis of feeds used in these experiments (Table 1la) was within
the suandard specifications publishd in the U.AR. 1967 except with rice
bran eamples., The lowest protein content was with riee bran I, II, and
mixtures containing either of them. Rice barn samples T and II contain
much higher ash and erude fibre and much less crude protein than permitted
including most likely some rice hulls. Rice bran® III contains high ash
being contaminated during polishing when chemical drying is used by CaSO..

Crude protein was highly digested with most feeds having a coefficient
ranging between 54.33 up to 838.2095, The protein; of rice barn was the
least digested, the coefficients being hetween 54 and 639,. Excluding rice
bran and feed mixtures, the other 8 common feeds would have an average
of ca. 76.75 + 2529, for CP digestion. This is probably similar to the
figure recorded using 22 common concentrated feeds (79 - 4.79,) ; Crampton,
p. 164, 1956). Protein digestion coefficient of the 9 mixtumes was 78,604 2.0%,,
being 2 percent degrees higher than with single feeds. '

The eoefficients of CF ranged from — 3.57 to 409%. Henning 1929
found that the digestion of fibre derived from different food meterials varies
from 0 to 40%. The average digestion coefficients in all studied feeds {20
cases) was 903 1.769% indicating a significant digestion. It is probable
that slight digestion of CF could be achieved by microorganisms in the
caceum and the crop (Thrahim, 1969). oo

UAR. J. Anim. Prod.; 11, No. 2 (1971).
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It is equally possible that a small fraction of CF could have been
subjected to partial degradation to products which are physiologicall_y"
unabsorbed but chemically are dissolvable in the reagenents of CF determi-
nation. In this connection, Maynard and Looshk 1962, and Abou-Raya 1967,
discussing this matter indicated that in routine digestion trials particularly
with  ruminants, there is an apparent overestimation of CF digestion
coefficient. Tt might he also argued ihat the differences in texture and.
fineness of feed material and that of the droppings might apparently reduce
the recovery of CF in the droppings. :

The digestibility of ether extract by poultry was usually high, particu-
laxly with feeds having higher ether extract %. Except one case of nega-
tive digestion with beans, {due w associative effect) the coefficients
ranged from 49 to 94%. It appears that feeds containing higher level of
true fat in the ether extract had high digestion coefficients, Grains and
their by-produets containing relatively high Proportion of non-fatty extracted
material, had a low digesion coefficient for ether extract. In the majority
of feeds the Jow coefficient was associated with low EE content.

Concering NFE with grains such as maize, wheat, barley and beans,
the digestibility ws 87.93, 87.57, 80.55 and 70:189, .respectively being lower
with legumes. The digestion with wheat bran, rice bran samples and decorti-
cated cotton seed cake was somi what low ranging from 36.83 10 55.05%,.
The digestion with undecorticated cotton seed cake was very low (5.119,).
A low figure of 17% was recorded. by Halnan 1943, for NFE in sun flower
seeds. Halnan 1944 explained the low digestibility of NFE of wheat brans
as due to their low starch content. The nature and the Proportion of
ingredients in NFE and their digestibilities appeared to vary greatly, This
subjeet is thoroughly studied by the anthors, and will be' prepared for publi- -
<cation shortly. ' _ .

The digestion coefficients of organic matter in each feed was a resultant
of other coefficients of separte ingredients. Ti js commonly known that
poultry feeds should have an organie matter digestion coefficient not less
than 709%,. Therefore, feeds of Yow digestion eould be only parily added to
other poultry feeds of very high OM digestion.

Feeds with poultry, had a distinet lower feeding value than those
recorded for ruminants, Undecorticated eotton seed cake, rice bran T and
II had 2 very low feeding vlue being 30.24, 26.38 and 23.42 respectively,
Such feeds cannot he considered suitable for poultry, The figure for the
undecorticated cotton seed cake was as obtained by Ismail, 1964, being
about half that obhtained with sheep (30.24 against 33%). The two rice hran
samples high in CF were unsuitable for poultry being adulterated samples,
Such by-products from riee polishing shuold be ckecked at Ieast for analysis
before being purchased or used for poultry feeding,

Rice bran IIT, thongh high in ash proved to be more suitable as a
poultry feed than wheat bran, Furiher studies with good qualtity rice bran
sample low in both ash and erude fibre would decide more about the guality
of such product. -

U.AR. I. dnim. Prod, 11, No. 2 (1971).
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TDN values in studied poultry feeds were numerically as starch value
because they have low fibre content.

Tt is usually considered that poultry mixtures should contain at least
ca. 2.7 Kilocal. Me per gram. in studied teeds it was found to vary between

1,40 (undecort. cake) and 3.22 in yellow maize {excluding bad quality rice
brans. The range with mixtures was 217—3.02 Kilocal./g. The calorie

protein ratio ranged between 1:5.25 and 1:37.05.

Associative effect in digestion trials with pouliry :

Effect of direct and indirect feeding

Results in Table 2 with maize (No 2) indirectly fed using wheat bran
as basal show that noticeable increase occurred in all digestion coefficients
and feeding value when compared with direct feeding in No. 1 (77.74% SV
against 88.79). The same oocurred with wheat bran which when fed alone,
the feeding value was 37.69% SV becoming 42.52% when fed indirectly
using maize as a basal ration {No, 5 and 6). In both cases, differences were
highly significant when comparing the resultant of the effect on average
digestion coefficients of OM as follows

direct feeding indirect feeding
Maize. . » - - - . 58.00 + 0.06 94.56 + 1.8
Wheat bran . . 42.97 4 0.99 94.64 + 1.34

Whn comparing the results with maize and rice bran IT (No. 1 against
3 and No. 7 aginst 8), the assiciative effect was of a decreasing nature.

Therefore, the feeding value of certain feed mixtures obtained directly
in digestion trials, with poultry would differ from that caleulated from the
knowledge of the feeding value of the separate feeds owing to associative
effets. Caleulating the feeding value from that of the separate feeds would
not represent the actual feeding value of their mixtures.

Effect of the nature of the basal ration on the feeding value of the tested
ration :

Results in Table 2 with maize, indicated that using wheat bran as a
basal ration (No. 2) produced a net feeding value of 88.79/SV., but using
rice bran (No. 3) produced a net feeding value 671.229 SV. This was due to
the fact that both basal rations differed greatly in their nature producing
different trends in the associative effect.

On the other hand, results with maize gluten (No. 10 and 11) indicated
that using maize as a basal ration produced a similar feeding value as with
wheat (64.54% SV), against (63.10%). This indicated that maize and wheat
grains were nearly of the same nature affecting very similar assoclative
offect. It was therefore preferable to stick to a standard basal ration im
order to make wesults of the feeding values of tested feeds relativély
comparable.

U.AR. J. Anim. Prod., 11, No. 2 (1971}.
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Effect of the proportion of the basal retion on the feeding value of the
tested ration :

When determining the feeding value of riee bran H (No. 8 and 9)
indirectly using two levels of maize as a basal ration (70 and 559%}, the
difference was negligible not exceeding 3.50%. Comparing the results with
maize (No. 3 and 4) using 30% rice bran as a basal ration and 459 in the
.other ease, revealed the fact that the difference in caleulated feeding value
was also negligible being 2.17%. The results appeared to indicate generally
that in digestion trials there was relatively a wide range for the proportion
«of the basal ration in the feed mixture, producing practically the same
results for the tested feeds.

It was obvious from this study of the associative efleet, that there are
always doubts about the feeding value of feeds obtaired indirectly. In some
cases, the values obtained are under-or over-estimated. With poultry feeds
which are usually mixtures of several ingredienis, a mean should be tried
to evaluate the feeding value of single feeds when being in the mixtare
rather than when fed alone. :

Feed consumption in digestion trials with poultry :

Feed consumpiion ranged between 55.69 to 98.34 gm. (51.67—89.62 DM}
as in Table 3. Some samples contained high protein level (up to 20.66 CP)
and had a high consumption up to 95.42gm. Similar consumption (94.48gm.}
was recorded with a low protein level (10048 gm. N or 6.26 CP),

With. rice bran II, containing up to 24% CF, consumption was on the
high side. The same was found with the starch value level.

Therefore, the protein level, crude fibre level or feeding value appeared
to have no direct effect on feed consumption. Multiple factors appearsd
to be involved. Perhaps the palatibility of the feed also mighi be concerned.

Tt was aleo clear that in practical feeding, the feed consumption ad. lib.
raight fail to provide the bird with the necessary requirements. With rice
barn (23 SV) although feed consumption appeared satisfactory, yet the
starch value consumed was 23gm. being below the bazal requirements. It
geems nesessary in practicel volumtary feeding with poultry, that a test for
the adequacy of the consumed feed for the type of production is necessary,

N-retention in digestion trials :

It appears from the N retention (results in Table 3) that in the majority
of cases, the mount of digestible protein in feeds was adequate to maintain
either neutral or positive N retention. It was aleo clear that using cereal
grains alone did mot result in a negative N balance with adult cock fed
ad 1ib. Therefore, such grains could be used as suitable basal rations for
feeds usually having higher prptein content.

UAR. J. Anim. Prod., 11, No. 2 (1871).
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Effect of replacing uranyl acetate. by trichloroacetic acid in digestion trials
with poultry :

Regarding digestion coefficients of CP and NFE, (Table 4}, it was claer
that trichloroacetie acid appeared to fail 1o percipitate a part of the faleal
protein producing higher digestion coeffivients of crude protein than with
urany] acetate. Decreasing the CP would increase accordingly the feaeal
organic matter. This would raize the NFE of the faeces and would accord-
ingly, reduce their digestion coefficients.

As th eaten fraction of NFE was usually much higher than that of crude
protein, the NFE coefficients were slightly reduced. Such differences would
not affect materially the amount of calenlated digestible NFE in the feed.

TABLE 4.—EFFECT OF USING TRICHLOROACETIC ACID ON DIGESTION
COEFFICIENTS OF CRUDE PROTEIN AS WELL A3 COMPARED WITH
URANYL ACETATE METHOD.

. TUranyl acetate method | TFrichloroacetic acid method
Samblé :
cp NFE ¢P | XNFE

Wheat :

eaten . . . . . . . . .. 8.75 64,98 8.75 64.98

excrefed . . . . . . . . . 2.10 8.52 1.15 9.10

digested . . . . . ... 6.65 56.46 7.60 55.88
Dig. coeffs, % . . . . . . . T6.00 86.89 86. 86 36.00
Wheat bran :

Qaten . ... e 11.76 | 44.86 | 11.76 | 44.86

exereted . . .. . . . . . 3.64 26.76 1.92 26.80

digested . . . . .. . . . 8.12 19.11 9.84 18.06
Dig. coeffs. %, . . . . . .. 69.05 42,80 83.67 40.26
Rice bran I1; !

eaten . . . . . . ... 5.8 | 28.33 5.86 28.33

exereted . ., . . . . . . . ! 2,47 ~ 17.50 1.54 18.42

'digested ......... 3.3% 1097 4.32 9.91
Dig. coeffs. %, . . . . . .. 57.86 | 38.02 73.73 35.10

] .

T.AR. J. Anim. Prod., 11, No. 2 {1971).
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The digestible protein in the three feeds (Table 5), was 7.45, 1043 and
3.53 uranyl acetate against 8.52, 12.40 and 4.50 with trichloroacetic acid in
wheat bran and rice bran respectively. This was reflected on the nutritive
ratio, becoming narrower with trichloroacetic acid particularly with rice
bran, 'This may lead to errors in calculating the level of protein if “dige-
stible protein” was taken as basis. From this peint, it would be preferable
to use uranyl acetate for more elficient separation of faecal erude protein.

Concerning the feeding value, slight differences weve found between
the two methods either as TDN, SV or ME. The increased fraction in dige-
stible protein with trichloroacetic was compensated . with approximately
the same magnitude in digestible NFE. From a practical point of view,
calculating the feeding value by either methods would lead practically to
the same results. As the uranyl acetate costs more and is not availble s a
common reagent, using trichloroacetic acid would be quite satisfactory for
determining the feeding value of poultry feeds.

It is also suggestive to wuse an average digestion coefficient of crude
protein in common feeds of 579 and to obtain faecal N by calculation with-
out any necessity of using certain reagents for seperation. The error intro-
duced would be even less than when using trichloroacetic acid in poultry
digestion trials.

TABLE 5.—E¥FeCT OF USING TRICHLOROACETIC ACID ON THE FEEDING VALUN
AS COMPARED WITH URANYL ACETATE METHOD,

Teed I"ee{dalsn,gF {;;uluc Vruyl-acsoats Trich}!ma.uebm

Wheat : 10 £ AR 7.45 8.52
gy o 72.29 72.74

TDN 9 72.26 72.68

ME Keal/100 g. 303.49 305.26

Nutritive ratio 1:8.69 12771

Wheat bran - DP9/ 10.43 12.40
By o on 39.78 40.69

TDN 9, 40.58 41 .42

ME Kealf100 g. 170.44 173.96

Nutritive ratio 1:2.97 1:2.34

Rice bran IT: DP -~ o 3.53 4.50
SV oL 22.44 29.58

TDN "~ ot 24.89 24,99

ME Keal/100 g 104.54 104,96

Nutritive ratio 1:6.04 1:4.65

UAR. J. Anim. Prod, 11, No. 2 (1971).
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EFFECT OF CRUDE FIBER LEVELS IN THE
RATION OF LAYING HENS ON THEIR EGG

PRODUCTION
By

M.I. Br-Korovry, BE.M. Omar, M.R. Hi-Ansany

AwD M.A. Ibparmv®

This experiment included 240 Baladi White (BW) and 240 Rhode
Taland Red (RIR) hens. Tens of each breed were divided into 4
groups containing G0 pulleta each, equal in their average egg pro-
duction and body weight, This exporiment lasted for 52 weeks,
The experimental rations fed o the BW hens had 4, 7, 12 and 179
crude fiber (CF). The levels of CF in the RIR rations were: 4,9,
12.5 and 16% . Rations given to cach breed were nearly iso-nitro-
genous and iso-caloric. Teed and water were offered ad Tibitum.

This experiment was undertaken to study the effect of erude fiber
level on the egg produetion of BW and RIR layers and to determine
the maximum level beyond which egg production is affected.

Results of this investigation can be summarized as follows :

The BW pullets can tolerate up to 7.09 CF in their rations with-
out affecting ogg production. Hens of the RIR were observed to
tolerate up to 9.0% CF in their ratione with no apparent effect on
ogg production. However, raising the CF level to 12-12.5%, resulted

in marked decrease in the number of eggs produced from BW or RIR
layers.

The kilegrams of SI0 required to produce 1.0 kg. eggs wos calon-
lated to denote the efficiericy of converting feed energy into epgs.
In the BIR layers it was found that up to 99, CF did not effect the
elficiency of feed conversion. However, feeding BW layers a ration
containing 7% CI resulted in modersie reduetion in sfficiency of
fecd eonversion.

The average egg weight showed no difforence due to the level of
CF in the rations of layers.

Literature on the effcct of crude fiber on egg production is limited. Morris
et al. (1932), reported that the amount of fiber in a chick ration could be
increased to as much as 8 to 9% of the ration without harmful effect on
feed consumption, age of maturity and epgg production. Heuser (1945) 3
and Bird and Whitson (1946), reported that fibrous feed did not affect
the rate of egg production. . Furthermore, lillie ez al. (1951), found that
adding oat hull cellulose in a diet even at a level of as high as 64% did not
reduce the rate of ege production but did actually decrease feed utilization.

* Animal Production Department, Faculty of Agriculture, Cairo University.
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Although there may be some recommendations on the hest erude fiber
levels in the rations for layers in the U.A.R. (Abou-Raya, 1967). yet these
were not based on actual experiments devoted to smudy the suitable fiber
level alone. This research was undertaken to study the effect of crude
fiber levels, apazt from SE, om the egg production of (BW) and RIR layers.

Material and Methods

Pullets of BW and RIR breeds used in this experiment were beginning.
their first laying season. Pullets of each breed were divided into 4 experi-
mental groups containing 60 birds each, equal in their average monthly
egg production and body weight, This experiment lasted for 52 weeks.
Eggs were collected every hour and the total weight and number was recorded
every day for each group. Pullets were weighed at the beginming of the:
experiment and at monthly intervals. Feed and water were offered ad
libitum.

Table 1 shows the composition of the experimental rations, Rations
14 fed to BW hens had 14.58 — 15.08% crude protein and 63.45 — 64.90
S.E. The CF level in these rations was : 4.24, 7.12- 11.96 and 16.84% for
rations fed to group 1, 2, 3 and 4 respectively. Thesze levels will he refer.
red to in the text as 4 7, 12 and 7% respectively. Rations 5—38 fed to
RIR hens had 17.80 — 18.30% crude protein and 66.90 to 63.37 SE The
CK level in these rations was : 4.34, 8.87. 12.55 and 16.29%, for rations fed
to group 3, 6, 7 and 8 respectively. These fiber levels will be referred to
in the text as 4 9, 12.5 and 16% respectively. Sawdust was used to raise
the level of crude fiber while cotton: seed oil was added to keep the rations
ieo-caloric as possible (Table 1). Thus it can be seen that the rations
offered to each breed although contained graded levels of CF but were
nearly izo-nitrogenous and iso-calorie,

Rosults and Discussion
Average Body Weight of Pullet :

It can be seen from Table 2 that BW pullets maintained their average
* body weight during the experimental period as evidenced by comparing
their initial and final average body weight. However, RIR pullets of
groups 5 and 6 gained 310 and 332 g respectively, The other two groups
of the RIR showed no significant body weight change during the experi-
mental duration, : '

U.A.R. J. Anim. Prod, 11, No. 2 {1671).
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Average Number of Eggs Produced Monthiy Per Puller :
A. Bdladi White :

As can be seen from Table 3 and Figure 1, the number of aggs produced
monthly per pullet was higher during the first 6 month {(from October to
April) in all groups and then began to decrease therafter. The total number
of eges per pullet duxing the season (52 weeks) was  103.27, 81.92, 74.06
and 74.31 egg for group 1, 2, 3 and 4 respectively. The corresponding
monthly average was 8.60, 6.83, 6.17 and 6.10 eggs, Assuming the lowest
production (group 3) equals 100, it would be 139.4, 110.6 and 100.3 for
group 1,2 and 4 respectively, showing that group 1 4% CF and 2 (7% CI)
surpassed group 3 (12% CF) and 4 (17% CF) to the extent of 10 to 39%.
This indicates that raising the CF to the level of 12% or higher has depres.
eing effect on egg production of BW layers.

B. Rhode Island Red :

Table 3 and Figure 1 show that the number of eggs produced per pul.
fet assumed a similar trend as in theBW puliets; being high wntil March
and decrcased thereafter. The total number of eggs per pullet during the
whole season was : 76,56 (gp. 5 : 4% CF). 73.18 (gp. 6 : 99 CF), 61.34
(gp. 7 : 12.39 CF} and 52.62 (gp. 8 : 169% CF). The corresponding
monthly average was : 6.38, 6.10, 5.11 and 4.33 eggs. Assuming the lowest
equals 100 (gp. 8}, it would be 145.5, 139.1 and 116.6 for group 5 6 and 7
respoctively,  This shows that reising the level of CF to 12.5% or higher
resulted in reducing the number of eges produced.

Therefore, it may he concluded that up 1o 7% and 9% CF can be
tolerated in rations fed to BW and RIR hens respectively withoot effecting
the egg production. This is in accordance with the findings of Morris
et ol. (1932), who reported that as much as 8.9% CF ecan he added 1o
rations of hens without affecting egg production.

Average Egg Weight : .
A. Baladi White :

The average monthly egg weight during the first six months (Octoher
— April) was higher than that of the Iast six ones (Table 3). The average
egeg weight during the whole year was : 41,53 (gp. 1 : 4% CF), 4117 (gp.
2 : 7% CF), 41.23 (gp. 3 : 129 CF) and 41,37 g (gp. 4 : 179% CF) as shown
in Table 3. This shows that the egg weight was not affected to an appre-
ciable extent by inereasing the CF level of the ratiom.

B. Rhode Island Red :

The average monthly egg weight was higher during the first half of
the season (October — April) than during the last half as was noted with
the BW Jayers (Table 3). The average egg weight during the whole year
waz 50.02 g, (gp. 5 : 4% CF). 49.69 g (gp. 6 : 9% CF), 4092 g (gp. 7 :
12.5% CF) and 49.68 ¢. (gp. 8 : 16% CF) showing, as noted with the BW.
that the average egg weight is not affected by increasing the level of erude
fiber in the ration (Table 3).

U.AR. I, Anim, Prod., 11, No, 2 (1971).
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THE NUTRITIVE VALUE OF FODDER BEET
UNDER THE U.A.R. CONDITIONS,

By

A. ABou Eir-Hassaw?, 8. Br-8amvan!, A. Rapwax?
aND G STino?

Fodder beet oultivated in newly reclaimed eres in U.A.R. dirested
the attention to thig study. Some seed pre-sowing using G.A. and
C.0.0. treatments were porformed to increase its yield by raising
its stand pereent. Tt was found that thero was o pignificant dif-
ferences awong the tratments, which might be due to the hetra-
ginity of the soil or to the lack of experience in this czop production.

The chemical composition and the digeatibility trials were carried
out on hoth dried tops aad dried roots to determine their feeding
vatues, The ratie befwesn tops and roots was 1:8, Tho yield was
2.283 tons of tops conteining 18.18%, DM, and 20.0 tons of roots
conbaining 14.99%, DM, considering the stand 9, of plant 46.3, )

Tho roots eontained g coneiderable amonuts of O.P. from (16.18J
18.56%,) and N.K.E, ranging from (45.4-50.42% ) on D.M. basis
rogpectively,

The feoding valuo of the foddar hest tope as fed was 45.529, &,V.
aud 57,229, T.O.N., and the feeding vaine of the roots as fed was
#0270, LV, and 85.11% TN, The roots contained o narrow
nutritive ratio being I : ¢ which conid be recomamended for feeding
tac lactating and growing smimals, .

This seope of atudy direets the attention to more fnvestigations
to be carried out on fodder beet tops and roots which might help in
introductng auch foragn erop to be cultivatedin the UAR and conld
help in solving the Problem of feed shortage during the summer period.

*

In UAR. there is a shortage of green fodder for livestock during summer
monihs, Therefore, any erop which might help in solving this problem,
ought to be sought for investigation. '

In fact, fodder beet could play an important role for feeding livestock under
these conditions. Jt can be cultivated in newly reclaimed areas and rela-
tively poor soils,

Lot of questions at least in U.A.R. regarding this crop, are still to be
answered.  This might throw light on the utlization of fodder beet roots
and tops (Foliage) as a recommended source of feed-stuff for feeding ani-

8,

1. Animal Nutrit, Baotion, Anim. Prod, Dept. Fac. Agrie. Cairo Univ.
2. Plant Prod. Dept., Fae. Agrio, Cairo Univ,

L
-
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Regarding its nutritive analysis, digestion coeficients and feeding value
for both roots and tops. Ghoneim, 1967, reported the following data after
{Kellner and Backer, 1962) :

Dry | Crude | peper | Crude Fs:ﬁj:g
Tiem matter 1;:';';. extract | fibre NFE | Ash
8 | DCP

DM GP B.E. | C¥

Analysis of roots%,| 80.00) 8.30! 5.00: 6.9 | 52.00] 7.00; b4 6.4
Digestibilie 9, — 65 68 68 95 — — —_

Analysis of tops%| 16.00| 2.2 | 0.8 2.5 6.0 4.5 6.5 1.6

Digestibilities ¢, | — | 71 | 60 | 80 | 8 | — | — | —

Therefore, the calculated feeding values for both roots and tops were
67.5% SV and 6.75 DCP and 40.6% SV and 10% DCP on moisture free basis
respectively. '

Evans, 1960 reported that the summative analysis of both roots and
tops ware as follows : '

Ttem DM cpP EE CF NFE | Ash
Analysis of roote 9, . . . . . . 22.20) 1.00f{ 0.1] 1.10]18.80 1.20
Analysis of roots 9% . . . . . 16,80 1.80F 0.3 1.40] 7.50{ 3.8
In this work, the following criteria was investigated : — Some Seed

pre-sowing treatments were performed in an attempt to inerease its yield
by raising its stand percent. Additionally the relationship between these
treatments and the chemiecal analysis of roots were presented. For com-
pletion, digestibility trials with sheep were carried out using either dried
roots or dried tops to determine their feeding values, The yield from
each roots and tops were estimated in tormage. Moreover, the ratio bet-
ween the yvield of roots to that of tops was obtained.

U.A.R. J. Anim. Prod., 11, No. 2 {1971).
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Experimental and Methods

A variety of fooder beet was imported from D.D.R.* and planted in the
Plant Research of the Faculity of Agriculture, Cairo University, on decem-
ber the 5th 1966. The soil was silt leam.

The experiment was contained of 9 treatments. Each treatment con-
taincd two rows of 25 plants each. The rows were 1 meter a part and the
plants 50 em. The treatment were arranged in the field in three replicates
using eomplete randomize black design.

These treatments were :

1. Control checks (seeds were planteld dry).

2. Seeds were soaked in tap water for 24 hours before planting,

3. Beeds were stratified in humidified peat moss at 45° F for 30 days
before planting.

4. Seeds were soaked for 24 hours in gibbrellic acid (G.A.) solution of
1000 ppm.

5. Seeds were soaked for 24 hours in gibbrellic acid solution of 500 ppm.

6. Seeds were soaked for 24 hours in gibbrellic acid solution of 250 Ppm.

7. Seeds were soaked for 24 houts in C.C.C.* solution of 2500 ppm,

8. Seeds were soaked for 24 hours in C.C.C. solution of 1000 ppm.

9. Seeds were soaked for 24 hours C.C.C. solution of 500 ppm.

On march the 7th 1967 each plant received equal amounts of fertiliy-
sation. The fertilisers consisted of 50 Kge. of ammonium sulphate 100
Kgs. of Saper Phosphate and 50 Xgs. of Potasium Sulphate per feddan.

Plants reached the proper stage of maturity on July the 30th 1967,
They were picked and transfered to the Animal Production Department
where nutritional and chemical studies were conducted. The vield was
expressed as roots and tops weights, .

Data were analysed statistically and the signﬁiﬁcantl differences were
redorded according to Senedecor, 1956.

Sampling roots for Chemical enalysis :

A representative sample was-taken from each replicate to form a coms
posite sample for the treatment in question. The roots were cut into
longitudinal sections which were grated and well mixed for sampling.

3. Deutch Democratic Rapublic.
4. (2-Chloroethyl)-Trimsthlysmmonium Chloride.

UA.R. J. Anim. Prod, 11, No, 2 (1971).
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For moisture determination 30 grams were taken. For preparing a
dry sample of the roois to he kept for munmative analysis, 200 grams of the
tresh materialwere dried at 76°C. Tt was milled to a fine material which
was kept in glass-stoppered jars.

Digestion trials :

Three digestion trials were performed to determine the feeding value
of each dried roots and dried tops. Clover hay was applied as a basal
ration using duplicate sheep.

Sampling the feed and the faeces :

The roots were harvested and immediately sliced: mixed and spread
in a thin layer of ca. 20 em. to be dried in open air. The roots were
turned over every two days. After being dried, they were heaped in suit-
able place. The necessary amount for digestion trial was taken, The same
procedure was followed with, the tops, except the necessary amount fox the
digestion trial was chopped into ca. 2 inchs and thoroughly mixed. A
representive sample from each of the feed and faeces was laken daily for
drying to be user for chemical analysis,

Feeding ;

When clover hay was used alome 1300 ¢, from it was consumed daily by
each ram. The air dried roots and tops (400 g.) from each was consumed
daily by each ram along with 500 g. air dried elover hay as a basal ration.
Animals were fed twice daily and water was affered ed 6ib. Each of the
preliminary period and the collection period lasted for 10 days.

Analytical methods :

The ordinary conventional method of the (A.0.A.C., 1955) werve used
for the chemical analyses of feed and faeces with slight modifications
(Abou-Hussein, 1958),

For caleulating the starch value, deduction of ernde fibre was accord-
ing to Kellner, 1926, being 0.29 and 0.58 kg. 8V for each 1% crude fikre
with the roots and tops respectively, :

Results and Discussion
Effect of different treatments on stand percentage and the yield of the
different parts of the plant :

Data indicated in Table 1 revealed that the highest stand percent was
obtained by seaking pre-treatments, whereas, the lowest pPercentage was
noticed by the G.A. solution at 500 ppm.

U.AR. J. Anim, Prod., 11, No. 2 (1671).
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Regarding the weight of the whole plant, it is postulated that the G.A.
at 506 ppm. produced the heaviest plants, while the lowest concenteration
(250 ppmu.) of this regulator produced least weight.

TABLE 1.Ermcer or DIFFERENT TREATMENTS ON THRE STAND PERCENTAGE
AND THE YIRLD OF THE DITFERENT PARTS OF THE PLAKT

! 1
Tops | Roots [ Whole plant | Tops 5o

|

Trﬁﬁrjtents !_Pefzfgfgge||F;V_m7 —:K)—‘ ;fg_f . || Wjo__|__ - ‘ %ﬁz
| e I
1| 42,31 478 | 8.1 | 5448 “ 91.9 J[ 5926 | 100.0 |1:11.4
9 ‘ 58.33[ 697 | 11.7 | 5272 | 88.3 | 5969 | 100.0 |1: 7.7
3 I 42.95| 633 | 10.1 |] 5658 [ 80.9 | 6291 | 100.0 | 1: 8.9
4 45.51) 610 [ 10.2 | 5439 | 89.8 | 6049 | 100.0 | 1: 8.9
5 25.69 575} 7.5 | 7649 | 93.5 | 7624 | 100.0 |1:192.3
6 48.901 536 | 11.1 | 4998 | 85.9 | 4824 | 100.0 [ 1: 8.0
7 4711 1 | 9.8 |564-8 99.2 | 6259( 100.0 | 1: 9.3
8 | 44.80] 642 | 10.4 | 5508 | 89.5 | 6150 | 100.0 ’ 1: 8.6
9 12.30) 566 | 8.9 | 5808 | 91.1 6374 | 100.0 {1:10.3

|

Average 46,43 594 } 9.6 | 6569 l 90.4 |' 6163 i 100.0.‘} 1: 9.4

Moreover, it is evident that C.C.C. freatments at ' concentration of
1000 ppm. resulted in the heaviest tops whereas, the control checks had
the lowest weight of tops.

Considering the top/root ratio, the G.A. at 500 ppm. produced the
widest ratio heing 1 : 12.3 while, the narrowest ratio acheived by the water
soaking pre-treatment was 1 : 7.7,

Despite the noticeable variation between the different values “of tops
and roots, the analysis of variance indicated no siguificance. /

The insignificance of the resulis might be referred to the hetroginity
of the seil or 1o the lack of experience in this erop production.

VAR J Anim, Prod., 11, No. 2 {1971).
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Tt is worth to indicate that the average value of the different treatments
were 46439 for the stand percent, 594 g., 5569 g. for the tope and roots
respectivety. The average ratio between tops and roots was 1 : 9,

The yield of tops and roots per feddan :

Considering that the plants were plamed 50 cm. a part on rows 1 metre
a part, the total plants per feddan was about 8000 plants. The yield
in tons per feddan could be caleulated as follows :

463 1
6163 X 8000 < X = 22.83 tons.

1000 10 < 100 1000
Since the ratio between tops and roots was 1 : 9, the yied of the tops
according to the above estimation would be 2.283 tons containing an average
of 18.13% dry matter (Table 2). For the roots: the yield would be 20.0
tons containing an average of 14.99% dry matter (Table I},

It s worthy mentioned in this connection that this plant did not flower
under U.A.R. conditions, despite the different treatments used.

Therefore, further investigations are required for forecing this plant to
flower and more information on cultivated practices and plant beheavior.

Effect of the different treatments on the moisture content of the fresh
roofs

Results in Table 2 indicated that a slight difference in the moisture
content was cbtained among the different treatments in hoth roots and
tops. The roots conteined a higher percentage of dry matter (18.13%)
and the tops contained 14.99%. This result agrees with those found in the
Hierature (Evans, 1962 and Ghoneim, 1967),

Effect of the differens treatments on the nutrients content
of the dried reots :

As the roots are the main part of the plant to be used for feeding animals,
a special attention was divected to its chemijcal composition. Results in
(Table 3) showed that the roots in general had a considerable amounts of
CF ranging from 16.18-18.56% on D.M. basis. The lower value was found
in treatment 9, while the highest figure was obtained with trealment 2.
(Table 3). In this connection Ghoneim, 1967, reported a lower figure heing
10.49. This difference might be due to the variety of the fodder or the -
kind of treatment. The higher CP content of this fodder would rank it
as an additional source rich in protein for feeding animals. Concerning
the other constituents, it was also chserved that this fodder contained a
higher percentage of N.F.E. and ash. Their ranges were successively
(45.40-50.42%) in tr. 9 and, Tr. 5 and (17.59-21.61%) in Tr. 3 and Tr. O,
These results are not in aceordance with those recorded by Ghoneim. 1967
and Evans, 1960.

UAR. J. Anim. Prod., 11, No. 2 (1971).
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TABLE 2.—Errecr oF THE DIFFERENT TREATMENT ON
THE MOISTURE CONTENT OF THE TrESHE ROOTS

Fresh tops Freah roots
Na, of . _
troatment | oo e | Dry mattar] Moisture | Dry mattaz
% I] % % %

1 41,80 | 18.20 | 85.50 | 14.50

2 .10 | 17.90 | 85.30 | 14.62

3 e1.66 | 18.3¢ | 8622 | 13.78

4 @07 | 17.08 | 8460 | 15.40

5 g.95 | 18.05 | 86.09 | 13.91

6 42,66 | 17.34 | 83.85 | 16.15

o | s1ss | 8.6 | 8438 | 15.8

8 §2.40 | 17.60 | 85.35 | 14.65

9 g1.81 | 1909 | 83.94 1 16.06

Total . . 736.80 | 163.20 765.09 | 134.91

Average .| 81.87 18.13 85.01 14.99

Regarding the C.F. content of the roots, it was found that their values
were within the ranges recorded by the different authors in the literature
on rice bran ox wheat bran as a carbohydrated concentrates (Hassan, 1968).

The same findings were noticed with the E.E. content. Nevertheless,
among the different treatments there was no pronounced effect on the
chemical composition of the roots. This result is expected because the
difference between treatment was based on botonical procedures not on
putritional methods.

U.AR. . Anim. Prod., 11, Neo, 2 (1971).
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TABLE 2.—EfFECr OF THE DIFFERENT TREATMENT ON THE NUTRIENTS
CONTENT OF THE DRIED ROOTS

Chemical analysis on dry matter baais

No. of DM
Tr. %

Cp EE o NFE Ash

% % % % %

1 90,72 16.28 | 1.07 13.28 | 50.23 19.14

2 87.97 18.56 | 1.01 12.14 | 48.08 20.91

3 90.38 17.36 | 1.41 14.31 | 50.23 17.59

4 88.34 16.22 | 1.47 13.10 [ 48.03 . 21.18

5 86.02 16.79 | 1.52 11.29 | 50.42 20.08

6 86.08 17.55 | 1.14 12.11 | 49.59 19.63

7 92.83 18.04 | 0.96 14.15 | 45.70 21.15

8 89.42 17.45 | 1.14 13.41 | 49.15 18.85

9 90.15 16.18 | 1.1 15.69 | 45.51 21.61

Average .| 89.02 17.51 | 1.12 13.27 | 48.55 20.05

Digestion coefficints and feeding value of dried tops and dried roots :

Regarding the digestion coefficients and feeding value (using sheep)
with either the tops or the roots of the fodder heet the results are presented
‘in table 4. Clover hay of the Trifolium alexondrinum was used as the basal
ration in hoth cases. Composite samples from the tops of the different
treatments and also the roois of the plant material were used to find out
the feeding value of each component. . :

The digestion coefficients of the nutrients of the tops were 5939, 98,
79, 89.74 and 75.45% for CP, EE, CF and NFE respectively. These recults
are comparable with those found in peanut hay especially with the digestion
-coefficints of CP and NFE which were 55.24 and 74.289% respectively {(Abou-
Raya et ¢l 1969). The results reported by Ghoneim, 1967 concerning hoth

U.A.R. 4. Anim. Prod., 11, No. 2 (1871).
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nutrients are higher than those found in this work. They were 71 and 809,
for the CP and the NFE respectively. The digestion coellicients of the
EE (98.799%) and the CF (89.74%) in this work were higher than those
reported by Ghoneim. 1967, which where 60 and 809% respectively.

TABLE 4 —Tag ANALYSIS, DIGESTION COFFICINNTS AND FEEDING VALUS
OF DRIED TOPS AND DRIED ROOTS

Analysis, degestion posfhcients on DM ( Freding value

Ftom DM basis as fed
ce EE - cr NFE Ash V'S TDN
Dry roots
Apalysis . . . . |91.50 (17.71 | 1.00 14.71 145.65 (21,93 |50.97 |55.11
Digestion Coeff. . 165.22 1100,0 |61.22 [83.82
Digestible nut, . 11,44 1 1.00 | 9.00 (38.9¢
Dry tops :
Avalysis . . .. 189,80 [15.57 | 3.52 [20.82 (37 40 22.39 45.52 [57.22
Digestion Coeff. . 59.39 (98.79 (89.74 |75.45
Digestible. nut. 19.44' .97 |18.68 (28.82 |

The digestion coefficients of the nutrents in the roots were 65,22, 100,
00. 61.22 and 83.82% for CP EL, CF and NFE respectively. Regarding the
digestion coefficients of CP and NFE the results in this work were within
the ranges recorded by Hassan, 1968 for rice and wheat brans, while thepe
was some differences with the other nutirents, :

The digestible nutrients in the tops were 9.44, 3.77. 18.68 and 28.897
for CP, EE, CF and NFE repectively, The feeding value of the tops -ag
fed was 45.52% SV and 57.22% TDN. To obtain the SV figures the cruda
fibre deduction was used afterKellner, 1926 being 0.38 and 0,29 Kgs. 8V,
per 1 % CF in tops and roots respectively.

When comparing these resulis with those vecorded with cover hay (by Gho-
neim 1967), and the air dried gweet potatoe foliage (K Moghazy, 1965), it
can be siad that the SV of the fodder beet tops had a higher feeding value
than the both wentioned roughages. This conclusion could recommend
the application of the fodder beet tops for feeding animals,

GAR. V. dném. Prog, 11, No. o (1971).
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The roots had higher digestible values in CP and NFE than the tops
being 11.44% and 38.26% while they contain lower EE and CF values
than. the tops being successively 1% and 9.00%. The feeding value of the
roots as fed was 50.27% SV and 55.11% TDN,

The feeding value of fodder beed roots expressed as SV approaches those
of the undecorticcated cotton seed cake and rice bran (Ghonein, 1967.) The
same findings are quite simelar to those reported by Ghonein, 1967 with
same findings are quite simelar to those reported by Ghonein 1976 with
fodder beet roots. He advised applications as dried material than can be
added to the rations of the lactating and fattening animals,

Moreover, the roots contain a narrow nutritive ratio heing 1 : 4 which
could be snitable for feeding the lactating and growing animals,

This scope of research directs the attention to more investigations to
be carried out on fodder beet tops and roots and the requirements of the
different animals from each ingredient.

The introduction of such feed-stuff to be cultivated in the UAR will
help in solving problem of feed-stuff shortage in this country specially during
the summer period.
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Frgure 1.—Showing a complete plant which eoculd reach
a height of 80 cm.
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THE MAINTENANCE REQUIREMENT OF
ENERGY (SV or TDN) FOR MATURE
SHEEP IN PROLONG ED FEEDING TRIALS

By

A K, Asou-Raval, 8, Er-Samman?t, M, A. Raapar!
AND I. M. Sorrman?

Four experiments with 5 mature Qssimi rame and 5 Rahmani ones
fed individually en different lavels of elover hay A (4 treatments),
clover hay B (3 treatments), elover hay B + wheat straw (3 treat-
ment#s) and clover hay C (3 treatmen t8) wore undertaken to find oug

- the guitable level which would maintain body weight for a prolonged
period of 12 woeks, The fosding value (SY, TDN and DP) of the
feeds was dotermined in four digestion trisls ineluding N -halance
with duplicats mature sheep, N-balanes insured that rations included
more than required for experimentel sheep from digestible protein
for msintenanca,

Rewults indiceted that 0.90 kg. hay A (276.3 g. 8V, 451.3 TDN),
0.90 kg. hay B (267.0 g. 8V, 445.8 g. TDN ) and 0.75 kg, hay B -}
0.25 kg, wheat straw (279.6 g 8V, 485.2 g. TDN} sre mininum
energy level for mature shoop of ca, 18 months old of 37,0 to 41.2 kg,
At raore advanced age (2.5 yeara), o level of 1.00 kg. hay C (317.9g.
8V, 500.6 g, TDN) was neoesssry for rasintaining the pame shesp
when having heavier weights of 53 to §6 kg, The average require.
ment® per unit metabolic body size (Wke'.™) were 17.8 g, 8V op
29.2 g. TDN at younger ages of lower weights, being lowor {15.8 g.
BV or 24.8 g. TDN) with old sheep having higher weights, Kel-
‘Iner’a crude fibre deduotion (0,58 SV funit crude fibre in roughages)
‘was oritioized, suggesting reducing it to one third {0.20 8V unit crude
fibre) when caloulating SV for mainterance with roughages and pot
for fat production.

¥or maintaining mature sheep a range of 310 to 582 g. starch value {SV)
per day was recorded (310 g., Ghoneim et ol 1960 ; Breirem, 1947 ; 485.2
Watson, 1949 ; 550 g., Ghoneim, 1967 ; 567 g+ Woodman et ol: 1937 ; 571 g.,
Wood and Capstic, 1926 ; and 582 g., Evans, 1960). As total digestible
nutrient (TDN), Brody ez ol., 1934, recommended 320 g. Garret et al., 1959,
520 g. and the N.R.C, (National Research Couneil, U.S.A.). by Pope et al.,
1957 being 590. A range of digestible organic matter (DOM) of 320 to 516.4
g. was recommended (Longland et al. 1963) ; Lamborne and Readon, 1963 3
. was recommended (Longland et al., 1963; Lamborne and Readom, 1963 ;
and Butterworth, 1966.) |

1. Animal Nubr. Section, Animai Produsct. Dept. Fac, Agrie. Caize University,
2. Animal Wutr. Sectlon, Anima! Product. Dopt., Minittry of Agric. Docki, U.AR.
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Regarding the basal metabolism (BM), Kleiber's figare, 1961 of 70
Kilocal per unit Wkg, 7 has ide acceptance. Allewing for activity ca..
339 more are recomended for ruminants by Maynard snd Loosli, 1956,
bemng 93 Kilocal: Such recommendation transferred to starch value would
be 25 grams (assuming 3761 kilocal, metabolizable energy per 1 kg, V)
as deduced by Abou-Raya, 1967. being 387.5 g. for a standard sheep. . Blax.
ter- 1962, indicated that the daily fasting energy metabolism of mature
sheep is 38 Kilocal/Wky, 078 ‘eonsidering that for maintenance 359 more-
are required, i.e. 77 Kilocal being lower than postullated by Maynard and.
Loosli. :

Exporimental and Methods

. 'Five adult Qssimi sheep and five Rahmani ones were fed for suitable
successive periods on rations starting with ed Iibitum level, Feed restric-
tion was adjusted to the energy level as starch value which would keep con-
stant body weight, in order to find cut the minimum level suitable for:
maintenance. In all feeding trials, it was -intended to keep the digestible

protein ievel not less than necessary for imaintenance as judged by certain
high standards, ’

,

Each sheep was kept alone tied by the neck with a loose rope and fixed
to the ground. in a small fenced ares. After each feeding. the sheep was.
set free in the small fenced area for a certain time, Each sheep had its
seperate food compartment and water vessell - :

Each sheep was weighed at morning before offering food at' bi..
weekly intervals in two successive days. The two weights were averaged
to the pearest 0.5 kg The average gain in each treatment was determined; .
ite significance from zero gain was tested statistically (nul hypothesis).

The feeding-stuffs offered, from those meore economically used for
Mmaintenance, inecluded clover hay alone or alomg with wheat straw, The.
hay was cut into small Pieces to be more easily used. Table L illustrates.
the design of the four experiments using four rations and different levels,

The same sheep were used in all experiments: Expt. 1, 2 and then 3 in.
1963 and 4 in 1966. .

In each experiment the feeding value SV, TDN and DP of the ration
and N-balance were determined seperately with two sheep in the metabo-
He cages using the level of the last saitable treatment in each experiment
(treatment 4, 7, 10 and 13). The feeding value of wheat straw was deter-.
mined indirectly using hay B as a basal ration (treatmen 7). :

VAR, J. Anim. Prod., 11, No. 2 (1971).
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TABLE 1.— THEE SUITABLE ENERGY LEVEL FROM THE FOUR RATIONS AND
THE DIFFERENT LEVELS WITH MATURE SHERP.

Average

Treat- | Amount initial weight Energy leval Experi-
ment of pP mental
Na. fead Ossimi Rahmani 4% TDN period
week
i kg. kg. . kg g. g, g.
Ezpt. 1.- Hay A (30.70% SV, 50.14% TDN snd 8.80%, DP)
1 1.95 | 37.6 | 39.4 {383.75 626.75 | 110.00 2
P 1.00 38.3 40.2 1 307.00 | 501.40 | 88.00 2
3 _0.75 39.5 41.8 | 230.25 } 376,05 | 66.00 2
4 0.90 37.6 39.1 276.30 | 451.26 | 79.26 12
Bazpt. 2.— Hay B (29.679% 5V, 40.589%, TDN and 10.43% DP)
] 1.00 37.5 30.0 | 206.70 | 495.30 | 104.30 2
6 0.80 37.8 39.0 | 236,76 | 306.24 | 83.44 2
7 0.90 3r.1 33.0 ’ 267.03 | 445.77 | 93.01 12
Ezpt. 3.— Hay B wheat straw (22.819 SV, 37.499%, TDN
Hay : Straw_and 2,63 DP)
8 10,78 0.30 37.0 39.0 | 290.96 | 513.95 | 85.81 2
8 | 0.150.15 37.9 40,5 | 256,76 | 442 71 | 82.01 2
10 | 0,75 0.2 34.4 41.0 | 279.564 | 465,20 | 84.57 12

Eat. 4.—Hay C. (31.79% SV, 50.06%, TDN and 10.05% DP)

11 Q.90 54.0 56.0 | 286.11 | 460.54 | 90.45 2
12 1.10 52.0 B5.0 | 349 69 | 550.66 | 110.55 2
13 1.00 53.0 86.0 | 317.90 | 500.60 | 100.50 12

EResulis and Discussion

The feeding value of used rations :

The feeding value of the three hays (table 2) was approaching the
average feeding value of clover hay in Egypt as recorded by Khafagi, 1967,
The three hays could be considered of midium quality, having a feeding
vahie of 30.70, 29.67 and 31.79% SV in hay A, B and C vespectively. The
feeding walue of the straw (23.81% SV) was the same as published in
Egypt (Abon-Raya, 1967). The N retention was positive being 5.71, 9.00,
9.31 and 8.01 gN per.day in hay A, B, C and hay B : wheat straw mixture
respecitvely indicating the adequancy of N in rations,

U.A.R. J. Aaim. Prod., 11, No, 2 (1971).



9248 A. K. ABOU-RAYA ¥ AL.

TABLE 2.— ANALYSIS (¢9}), DIGESTION COFFICIENT {6%,), N-BLANCE AND
FEEDING VALUE OF THE POUR USED RATIONS, BxPr. 1-4.

Hay A ] Hay B* J Hay C Wheat straw

Item )
b a r b a ‘ b

" ) J b a

Analysis and digestion coefficients %,

Moisture . . ‘ 9.38] — 9.531 - J10.42 = 7,06} —_

ce oL 12.77. 68.95] 14.58) 71.54| 15.43| 65.10 H.58| 45.87
EE ... .. 4.57) 72.32] 3.50| 58.03| 2.16{ 39.58| 2.04| 71.85
e ... 30.67| 563.01| 31.96) 54.59) 30.19 60.64| 24.91| 52.50
NFE. . . .. 26.80| 67.17) 26.00| 65,69 30.96‘ 84.411 47.13| 40.25
Ash . . ... 16.21) — 114.43) — |[10.98] — ’13.9& —
Feeding value as fed %,:
P ... .. 8.80 16.43 4 10 05 2.53
v ... .. 30.70 29.67 31.79 22 .81
DN, . . .. 850.14 49 .53 50.08 37.81
Aver, Wt. of

2 sheep kg. 59.50 B5.E0 €0.00 €0.00
Level of feed g. 900. : 960. 1000, 750 hay B

: 4280 straw

Levelof CPg. | 114.95 131.25 154 .35 123.32
Levelof DPgz. . | 79.26 93.90 100.50 84 57
Aver. of N T :

retained g . 5.71 9.00 9.31 B.01

* Obtained by the differonce method using hay B as basal ration,
+ N. retention for the mixture.

The gains during the 6 bi-weekly intervals of this final treatmoent
showed no significant gain as follows :

Intarval lst 2nd ard 4th 5th dth
Ossinni, gain, kg, .| -0.8 -0.1 -0.1 0.5 0.0 i 0.1
i !
+ 8 ... 0.41 0.37 0.37 G.64 0.18 ‘ 0.66
Rahmani, gain, k.g. 0.2 0.3 0.0 0.1 ~0.5 ‘ -0.8
+ 8 - L. 0.76 | 0.5 .0 0.19 0.5 ‘ 0.64

U.AR. J. dnim. Prod., 11, No. 2 (1971).
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Suitable feed level for maintaining mature sheep :

Results in Expt. 1 (Table3) using hay A started with a preliminary
treatment No. 1 feeding an ad libitwn level of 1.25 kg. hay, indicated an
average slight increase in both groups of Oseimi and Rahmani. Reducing.

TABLE 3.— AVERAGE GAIN IN WEIGHTS OF SHEEP IN DIFFERNT EXPERIMENTS
AND TREATMENTS WITH DIFFERENT FEED LEVELS

‘ Ossimi Rahmani
lav. Fi. [ Av. gain |AvFi-[ Av.  gam
X 8z nel W X Bx

na.lWi

Expt. 1.—Hay A Tnitial W. iz Tr. 1,37.6 kg, for Oss. and 39.4 for Rah.

Tr.1,1.25 kg . . . . . . 383 o1 40.30( 0.2 | 0.80  0.58
Tr.2,1.00 kg, . . . . . . / 3051 1.2 1033 41.8|1.60 ©.01
Tr. 8 (0.75) kg 136.8] 27 +0.20/ 380 [3.80 079
Tr. 4,8 0.90 ko, . . . . . 373 03 4041393 | 020 0.7
Tr. 4 b, 0.90 kg. . . . . . !37.5 | 0.1 +0.39/39.2 | 010 0.30

Tr. 5,100 kg. . .. . . 37.9 0.4 0.18 :39.0( 0.5 0.27
Tr. 8,080 kg, . ., . . . ar.2 ] ~0.7 0.2 | 380 ] -1.0 0.50
Tr. 7 a,0.96 kg, . . ., . | 3701 0.1 0.29 [39.2 0.8 0,48
Tr. 7 6 0.90 kg, . . . . . 137.0 | 0.1 0.40 [388.9 | 0.1 0.24

Bzpt. 3.—(0.75 kg. Hay B + Sraw) Initial W, on Tr 8,37.0 kg. for Oss,
and 39.0 for Rah.

Tr. 8, Hay + 0.3 kgstraw .| 37.9, 0.9 0.29 0,0, 1.0 84
Tr. 9, Hay + 0.15 Straw . !37.7- 4 0.2 0.37 40.07-0.5 0.16
Tr. 10 ¢ Hay + 0.25 Straw .| 37.8 | 0.4 0.19 | 40.8 0.2 0.20
Tr. 10 & Hay 4 0.25 Straw .| 37.4 | 0.0 0.11 | 41.0 | 0.0 0.22°

Ezpt. 4. —Hay C Iuitia]l W. on Tr 11 54.0 kg. for Ossi and 56.0 for Rah

Tr. 11, 0.900 kg, . . . . . 52.6 1-1.5 0.31 [65.0 {-1.0 0¢.16
Tr 12,110 kg .. . . . | 8.0 0.5 0.22155.8| 0.8 34
Tr.134,1.00 kg. . . ... 63.1.1. 0.1 0.46:(56.9 | 0.1 -¢.19
Tr.18 5,100 kg. . . .. . 83.0.1 0.0 0.25156.1 | o1 0.25

(a} After 2 Weaks,

(X-, 8% ) mean and its‘ &T7oT,

(B) after 12 weeks,

UAR. J. Anim,

Prod., 11, No, 2 (1571).
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the hay level to 1 kg in the 2nd treatment indieated a significant increase
with Ossimi and insignifcant with Rahmani (=3.64 and 4.47 in the respec-
tive groups). But following further reduction in treatment 3 to 075 kg.
hay resulted in highly significant reduction in weight. Raising the hay
level to 0.90 kg. in (Tr 4) did not result in any significant gain either after
2 weeks feeding (Tr. 4a) or after prolonged feeding for 12 weeks (Tr. de).
1t was therefore concluded that under the condition of the experiment,
900 g. hay A (276.3 g. SV or 451.3 g. TDN) would maintain the live weight
of mature sheep having an average of 37.5 and 39.1 kg. weight in Qssimi
and Rahmani sheep respectively.

Results in Expt. 2 with hay B with the same twuo groups of sheep
confirmed those in Expt. 1. One kg. hay in (Tr. 5) showed an increase in
6 animals and no gain in 4. Reducing the level to 0.50 kg, hay (Tr, 6)
showed almost significant deerease with Ossimi (0.7 + 0.25 kg., 1t = 2.8).
Restoring the level to 0.9 kg. kept the weight constant in both groups afier
2 weeks or a prolonged period of 12 weeks (Tr. 7 @ and ), The inter-
mediade gains during the bi-weekly imtervals of this final treatment were
not significant. Here 0.90 kg. hay B (267.0 g.- 8.V, or 445.8 g. TDN) could
be considered a minimun feed level which maintain constant live weight of
37.0 and 40.0 kg. of Ossimi and Rahmani sheep respectively.

In Expt. 3, (Tr. 8 a) constant level of 0.75 kg. hay B was offered along
with 0.30 kg. wheat straw {Tr. 8) intending 1o replace straw with some of
ile clover to reduce feeding cost. A significant increase in weight of both
groups was noticed. Reducing the straw to 0.15 kg. in (Tr. 9) a decrease
in weight occured in both groups being significant with Rahmani. - Raising
the straw to 0.20 kg. in Tr. 10, did not show any significant gain after 2 weeks
(Tr. 10 &) or during the whole 12 weeks (Tr. 10 b) as well as at any inter-
mediate bi-weekly intervals of Tr. 10. Therefore, a level of 075 kg, hay
B+ 0.25 kg, wheat straw (279.5 g. 8. V. or 465.2 g. TDN} could be considered
48 a minimun level to restore the weight of adult sheep having an average
weight of 37.4 ke, in Ossimi and 41.0 kg, in Rahmani. Results being similar
to those in Expt. 1 and 2. g

To Expt. 4 which was undertaken with the same groups of sheep in the
next year, but when having a higher live weight (53 56 kg.), the level
0.9 kg, hay C was tested in Tr. 11 for comparison with the same level of hay
A and B in Expt. 1 and 2 given with lower live weight. In both groups,
a significant decrease in weight occured (1.5 + 031 kg, t = 4.83 with
Ossimi and 1.0 - 516 kg, t = 6.25 with Rahmani). Increasing the level
to 1.10 kg, in {Tr. 12) showed a slight inerease in weight in both groups ap-
proeahing the level of significance. But when reducing the level to 1.0 kg.
{Tr. 13) restored the weight of both groups after 2 weeks {Tr. 13 @) or after
12 weeks (Tr. 13 b}, Puring the intermediate bi-weekly intervals of Tr,
13, no sipnificant change in weight was achieved. Therefore, heavier
weights of sheep (53 ke. from Ossimi and 56 kg. from Rahmani) needs hicgher
level of feed intake for maintemance, the lower limit heirg 100 kg, hay C
equivalent to 3189 g S.V. or 500.6 g. TDN. o

T.AR. J. Anim. Prod., 11, No. 2 (31071).
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Summarizing the resulis of the four final prolonged treatments in the
{4 experiments, the calculated energy level per unit Wkg. '™ and the standard
sheep (43.3g., having metabolic body =ize of 17.5)} would be :

| ! Food Lavel per unib Food level per standard
0.76 Wkg. sheep
Expt. ' Average Waight
\ . 5.V. T.D.N. sv. | Tow
i
1 | Oss. .. .| 37.0 18.24 29.80 319.2 | 521.5
Rah.. . .| 39.1 17.71 28,20 309.9 ! 493.5
2 | Oss ... 370 | 17.80 | 2072 | 8115 | 520.1
Rah. . . .| 40.0 ' 16.79 | 28.00 | 993.8 | 490.0
é
: |
3 | Qs ...l 37.4 18.48 30.77 | 323.4 | 6538.5
Rah.. .. 41.0 | 17.25 | 2871 | s301.8 | 302.4
a | Oss. ...l 53.0 16.22 25,54 283.8 447.0
i
Pah. . . .. 56.0 15.50 24.42 971.2 427.4
I

It was clear that results in Expts. 1. 2 and 3 were similar in magnitude
tending to be slightly higher with Ossimi which have a slightly lower live
weight., Such differences could be neglected. Therefore it could be con-
cluded that with an average weight of 37 to 41 kg, sheep of ca. 18 months
old) an average of 17.8 g. SV or 29.2 g. TDN are minimum maintenance
requirements for each unit Wkg *™  the corresponding figures for a stand-
ard sheep being 311.5 g. 8V and 511.0 g. TD.N. The 8.V, {iguve was below
the range published abroad, the lower figure heing that of Beretrem, 1947
(359.0 g.) and the highest of Evans 1960 (582 g.). The figure obtained
here is similar to that of Ghoneim et ol., 1960 (310 g. S.V. for 1 year ¢ld
Egyptian sheep. ‘

With the same sheep at more advanced age (ca. 2.5 years) having average
weights of 53 kg. with Aussimi and 56 kg. with Rahmani, it was obvious
that the energy level needed for maintenance per unit Wkg. ©% appeared
to decrease with advancing age. It could be concluded that for an average
hive weight of ca. 55 kg., and average of 15.80 SV or 24.80 TDN per unit
Wkg. "7 js necessary for maintenance, the corresponding figure for a
standard sheep being 275.0 g. SV or 435.0 g. TDN.

U.AR. J. Anim, Prod., 11, No. 2 (1071).
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In this connection Blaxter. 1965, page 432, discussing the choice of one
metabolic body size with Kleiber, 1961, indicated that with advancing age
in sheep metabolism per kg, metablic size decreases. This was in accordance
with the results here. Sheep at younger age {87—41 kg.) was maintained
relatively on a higher energy level pex unit metabolic body size than when
they were at an advanced age (ca. 55 kg W), -

It is also to be noted that the figure 29.5 g. TDN for maintaining one
anit of Wkg. ©%  deduced from the equation of Garret et al.. 1959 , Was very
the same as that obtained here (29.2 g TDN) in the first three experiments
with sheep having an average weight from 37.0 — 41.0 kg

It was found in this Department by Khafagi, 1967, studying the diges-
tible energy DE of 16 clover hays in Egypt, (using direct determination in
the bomb calorimeter), that the average DE/g. TDN was equal to 4.33 keal.
Therefore: the DE suitable for maintziving one unit Wkg, %% in  this study
would bhe 126.4 keal. This (igure was slightly lower (8.49 less) than that
stated before by Garret et al.. 1959 (138 keal),

Moreover, it wae noticable that the SV figure obtained here with stand.
ard sheep was relatively mach lower than the highest one recorded in the
Iiterature being 311 against 582, ca. 93% of it. But the TDN figure (515 g
against 390 g.) was 87% of the highest figure of the range.

The reason for this appeared to be due to the fact that Kellner’s starch
value (uswally caleulated for fa: production) underestimates the feeding
value of roughages when used for Inaintaining animals. This subject was
discussed by Evans, 1960. stating that Kellner’s SE for hays and  straws
should be increased by one fifth as already suggested by Wood, He men-
tioned that Armshy’s net energy figures of coarse fodder were distinstly
higher than Kellner’s ones which underevaluate the productive values of
such feeds.

In this connection, Brouwer et al., 1965, mentioned that Kellner dedue-
tion of crude fibre (2.2 Keal per gram crude fibre) in metabolisable energy
for fat production appeared to be ca. three times greater than what they
found for maintenance using respiration chambers, Their deduction figure
was 0.72 keal per gram crude fibre. Tn other words, those authors indicate
that the crude fibre deducations in starch value unit used by Kellner (0 58
unit SV unit erude fibre) should be reduced to one thirds i.e. ea, 0.20 unit
SV, to calculated starch value of hays for maintenance. This appeared to
be physiologically logical because the heat produced from that calied “work
of digestion” in fat production, would he wasterful. For maintenance it
could be fully utilized raising the relative feeding value for maintenanee,
" The samo idea was indicated by Abou-Rava, 1967, sugeesting (.20 unit SV
deduction per unit crnde fibre in hays when calculating the feeding value
for maintenance. For example, the feeding value of hay A calculated by
Kellner’s method as 30.7% SV, should be 42.3% SV when used for mainten-
ance. The increase. in feeding value would be 37%. Therefore in expt.

T.AR. J. Anim. Prod, 11, No. 2 (1971).
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1 for Ossimi sheep, the starch value figure for a standard sheep (3174 &)
would be 438.0 g., a figure which would be ca. 75% of the maximum figure
for standard sheep (582 g.) given by Evans, 1960.

From the previous studies: it was clear that under similar conditions
with Egyptian sheep: the minimum enexgy requirements for maintenance
from clover hay (having a feeding value of ca. 309 SV or ca. 50% TDN,
the DP being 8% or more) could be covered by 900 g hay at the age of ca.
18 months (having weights of ca. 40 kg.) and by 1000 g. hay at advanced
age (ca: 2.5 years weighing ca. 55 kg). 'This level would keep the weight of
the animal practically constant provided the snimals were fed indoors and
somewhat confined in narrow pens. The 900 g. of the clover hay could he
replaced by 750 g. clover hay and 250 g wheat straw reduecing feeding cost.

Further experiments under other conditions using feed mixtures
including concentrates are needed to gain more informations about the
sutiable levels for maintaining sheep.
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‘THE EFFECT OF SOME DIETARY FLAVOUR
AGENTS ON GROWTH AND FOOD UTILIZATION
FOR GROWING CHICKS

By

F. E. Apper Sanam*, A, A, Apoun-Smoup®
aNp N. K. Askzr*

Two feeding trials were conduoted on 360 Dokky 4 young chicks
(180 chicks for each trial) for studying the effect of some dietary
flavour agents on growth and fesd officiency In the first experi-
ment five flavour agents wsre investigated using a commercial diet..
Three flavours of unknown character and two commercial flvonrs
of apise and mint extractives were experimented. All the flavour
agents were added ranging from 30 to B0g. per ton diet. Some
chicks were taken at the end of the experiment for the flavour deteo.
tion in the fresh meat. la the second experiment u flavoured high
energy diet {excluding mint oil} was tested,

The resulls showed that :

1. No significant difference (P ~ 0.05) was found either for
growth or for feed efficiency, though a trend of slight imprcvement
was noted for the flavoured hiph enery diet.

2. All dietery flavowred agents wers mot detected ip chick fresk
meat.

3 Effect of flavoured diets on the live-weight increase and feed
officiency was not of significant importance such as that of the high
energy diet,

Numerous refevences are available on the sences of the fowl (Ewing, 19513
Kare et al., 1957 ; Kare and Pick, 1960) ; and Engleman, 1934, observed that
the fowl would diseriminate in choice between acids, salts, sweatmess and bit«
terness. Kare er al. 1957, with chicks, nsed for evaluating 32 flavours in
water: concluded that they have a sense of taste. The same authors claimed
that the drinking water was considered to he the best medium to permit a
greater degree of flavour discrimination. They also, reported that the res
ponse to a variety of eweet and bitter flavours suggests that the broad clas-
gifications of taste recognized by man are not applicable to the fowl, In
this respeet, Dukes, 1955, claimed that the fowl keeps food in its mouth a
short time and secretés substantially less ealive per Kilogram of food consu
med than man, Morley and Herhert, 1960, repoted that age was of mare
ginal or no significance in diserimination of flavours, ’

* Poultry Nutr. 8ec., Animsl Prod. Dept. Mivist. of Agric.,, Dokky, Caito, U.A.R.
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Sizemore and Lillie, 1956, with baby chicks. used sythetic poulatry feed:
flavours contained extractives of anise rose, cinnamon, lemon and orris with
soyameal and corn sugar as carriers, did not find any significant improve.
ment in the body weight. Romesor er l., 1958, found that the addition of
imitation strawberry, anise or grape flavours to the diet of growing chicks.
was without apparent effect on rate of gain in body weight or food eonver-
sion. Deyoe et al., 1964 used a cormmercial flavouring agent containing esters,
organic acids and volatile oil, 0.19% of a diet based on maize and soyabean
meal. Those workers, however. claimed that the flavours did not improve
the body weight, though it significantly improved food conversion. It is
worth noting that feeding young calves flavoured diets (Youssef et al., 1969):
did not show significant effect on growth and feed utilization,

* The present study was carried out to investigate some flavour agents.
in poultry diets which are suggested for improving growth and feed effici..
eney.

Experimenial

Experiment 1,

Chicks : 180 Dokky 4 young chicks (males and females) were used.
The chicks were fed a commereial diet (shown in table 1), for the first week
of age. The one-week old chicks were distributed in  descending order-
according to their live-weight in six treatments of three replicates cach., The
average liveweight was similarly obtained for every ten chicks in each rep-
licate. The chicks were allocated at random up o S-week old in a com-
mercial battery of five tiers ; each tier was divided into two compartments.
The battery was electrically heated for, only, the first 10 days of age ; the
room was naturally ventilated and provided with a 200 watt bulb to pro-
vide light source at night-time during the experimental period (23.5, 1966-
18.7. 1966). - The chiks were reared upto 8-week old. '

Diet and feeding : The percentage composition and the proximate:
analysis of the experimental diet is shown in table 1. g

Three synthetie flavour agents were partly provided by Firmench Swiss
company Geneva, The two aiher commereial flayours namely: anite seed’
and mint extractives were locally produced. The feeding treatments were-
a8 follows - ' '

{AY Flavour 51813 T 36 o per ton diet
{8 Flevour 52818 T 50 g per ton diet
(C) Flavour - 52819 T 50 . per ton dict
(DY Anise oil 50 & per ton dies
(£) Mint oil ' 3 g per ton diet

{F) Control unflavoured diet

UDAR. J. Anim. Prod., 13, No. 2 (1671).
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TABLE 1.—THE PERCENTAGE COMPOSITION AND PROXIMATE ANALYSIS OF
THE EXPERIMENTAL DIET, EXP. 1.

Ingredients '| Pereent Ingredienss Parcent
\

Ground yellow maize . . .| 25 | N. Free exfract . . . . . .| 45.65
Dec. cotbon sced meal . . .| 2D Cende Fibre . . . . . . . .. 612

Sesame-meal . . . . . . . 6 Ash . . . . . . ... .. 11,06

Rice starch residue . . . .| 10 | Calculated Met. Energ
(Kealjg. diet) . .. . . . 2.41

Wheat bran {(fne) ¥, . . . 10
: Fish-meal . . . .. ... .| 3
BRiee byan . . . . ... . .; 10 .
: Boremeal . . . . . .. ] L
Maize gluten feed . . . . .| O
Cyster shell(Pulverized) . . . 1
Meat-meal . . . . . . . .| 2 | :
- : Lime stone (Pulverized) . .: 1
Proximate Analysis : Table 8alt . . . . . . . . . 0.0
Moisture . . . . . . . . .. 9.52| Mineral mixture* . . . . .l 0.5
Orude protem . . . . . . . 22.20| Vitemin mixturet . . . . .| 4+
Hther-extract . . . . . . .| 4.52| Other additives . . . .. -+
#* Tach Kyg. minersl mixture containg (in grams) ; — Limesteno phospbate 800, Caleium

bydroxide 305, Sodinm ehloride 160, Ferrie oxide 21, Buiphur §, magenesium sulphate 11, mangs-
pese sulphate 5.6, Cobalt oxids 0.18, potassium jodide 0.4, copper sulphate §.82.

1 To sach Kz diet was added & commercial it, mix. to provide : vitamin A 10,000 1.U.,
vitamin T, 1000 LU., riboflavin 8.8mg., Caleium pantothenate 8.8 mg., niacinamide 62.8 mg.,
chloine bitartarate 228.8 mg.

t Megasol 1 Ky. per ton diet. Megasol is M, m dinitro diphenyl disulfide {nitrophenide).

AR, J. Anim, Prod., 11, No. 2 (1971}).
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To facilitate adding the flavour agents with the basal diet, the compounds
were primary mixed with absolute ethyl alcohol (95%). The same amont
of ethyl alcohol {350 ml per feeding lot) was mixed with the control diet.
The experimental diets were weighed and freshly mixed wih the flavour
agents in polyethylene buckets. The residue and scattered food were weighed
every three days to get the food intake.

A ckick of each replicate, that recorded the highest live-weight was
slaughtered and dressed for the detection of dietary flavours in the fresh
meat.

Newecastle vacein of eye-drops was used when the chicks were 3-day
old. At thres weeks old (2 weeks on the experimental diet) symptoms of
vitamin E deficiency wae observed in various groups. A number of 25
tablets of gelatenized DL-Alpha-tochophyrol acetate (vit. E) (containing
50 mg) were ued in the drinking water for 2 to 3 days until the case was
-over and chicks hecame normal.

The proximate analysis of the experimental diets were carried out using
the conventional methods (A.0.A.C, 1960). The metabolizable energy for
each diet was calculated, using the data recorded by Titas, 1955.

The analysis of variance for the final live-weight for each treatment
-was made according to Smedecor, 1960,

Experiment 2.

All experimental detaile were as previously described for exp. 1 other
than in the following respect :—

Chicks. + 180-day old Dokky 4 femﬂe chicks were reared up to 6-week old
(from 30.4.1967 to 11.6.1967).

Diet : The percentage and proximate analysis of a high energy diet
is shown in table 2. The same previous flavour agents were used excluding
the mint oil. A reference group was fed on the commercial diet (table3.)
additives free; while only ethyl aleohel wae added te the high energy
control diet. The experimental flavoured diets were stored in thick poly-
then bags and ready for use.

Resulis and Discussion

Table 4. shows the average live-weights of the experimental chicks for
both experiments, It could be seen that the high emergy diet gave a
similar average live-weight at 6-week old to that recorded at the eighth week
for experimet 1. The average live-weight for the unflavoured control diet,
treatment F, in experiment 1. was higher (468 g} than for seme other
{lavoured diets. Mint flavoured diet gave the lowest average live-weight
{424 g.). Anise oil flavoured diet, treatment I}, experiment 1., gave higher
value for the finel average Hve-weight of 426g. than for treatment E.

U.A.R. J. Anim. Prod., 11, No. 2 (1971).
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TABLE 2.—Tazm PERCENTAGE COMPOSITION AND PROXIMATE ANALYSIS OF
THE EXPERIMENTAL DIET, BXP, 2

|

Ingredients Peroent Ingredients | Porcent.
]
Ground white maize . | 60 | N. Free extract C ‘ 49,41
Soybean meal . 256 | Crode fbre . . . ., | | 5.02
Maize oil . ’ 5 | Ash | 6.14
. Caleulated M. Energy Keal/g.|
Fishmeal ., ..., . . 5 diet‘.........J3.3
| Bone-meal . . . ., . | i 2.5
Progimate Analysis | Lime-stone (pulverized) . . ‘ 1.5
Moisture | 10.52] Table gat . 0.5
Crude protein . || 23.42| Mineral mixture* ‘ 0.5
Biher-extract . . . | | | \l 5.49) Vitamin mixturet

|+
|

* Bee footnote table 1.

T To cach kg, dict way added
vitamin D, 1500 1,U., Vit. B, 0.76 mg,,
nicotenio acid 42,96 mg., Choline 178,91
1.876 LU, vit. K, 1.5 mg., Proc,

& commercial vit. miz. to provide ;
vit. By 6.41 mg., Caleinm pantothemate 9.91 mg.,
mg., Vit. By 0376 mg., vit.
penicilliv 8.0 mg, ‘

vitamin A 7500 I.U.,.
By, 6.008 mg,, vit. E.

U.A.R. &. Anim. Prod., 11, No. 2 (1971).
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TABLE 3.-—-THE PERCENTAGE COMPOSITION AND FROXIMATE ANALYSIS
OF THE COMMERCIAL DIET, EXF, 2

Ingredients Ber- Tngredients For.
i
Ground white maize . . . . ] 25 |Ether extract . 4.05
Doc. Cotton seed meal | 25 |N. free extract 51.12
Sesgame meal . . . . . ., ‘ 6 |Crude fibre . 6.07
Rice starch residue . . . . | 10 f&sh . . .. .00 0L | T.94
, Calculated M. ensigy Koalfg. |
Wheat bran (fine) . . . . . o 10 diet .. ... ..., 2.4
Riee bran . . . . . . . . . 10 | Fish real . 3
Maize gluten feed . ‘ 5 | Bone-meal . |
Meat-meal . . . . . ... .| 2 | Oyster-shell (pulverized) 1
Lime-gtone ‘ 1
Progimate Analysis i Table salt 0.5
Moisture 9.75] Mineral mixture* 0.5
Crude protein . . 21.77| Vitamin mixturet |+

¥ Sex footnote iable 1,

T To each kg, diet was added a co

mmercisl vit. mix. to provida : ¥ itamin' A 8752 1.U%.,

vitamin D, 1000 LU, vit. B, 0.12 mg,, ribollavin 2.4 mg., Csleinm pantothenats 13.6 mg,,
nicotenio acid 14.8 mg., Choline 51 my., vit, B, 0.08 mg.,v it. B,y 0.012 mg., vit. B. 0,51 U,
“wit. X, 0.75 mg., Pros. penicillin 1.0 mg., Oxytetra oyclive 7.0 mg.

T.AR. J. Anim. Prod.,, 11, No. 2 (1971).
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TABLE 4, -ErrEcT OF PLAVOUR AGENTS ON LIVE-WEIGHT OF CHICKS

Age in weoks |

Dreatment :
A. Flavour 52,813 T

Exp. 1
Exp. 2

B. Flavour 52.818 T

Exzp. 1
Rxp. 2

C. Flavour 52.819 T

Ezp. 1
Ezp. 2
D. Anise oil :
Exp. 1
Exp. 2
E. Mint oil :
Exzp. 1
Exp, 2
-Lontrol
(K. energy)
F. Control
{comm. diet)
Exp. 1
Exp, 2

.....

.....

.....

Live weight in grams

46
b5

46
bb

45
54

46
53

45
53

46

53

68
109

66
106

66;

106

70
103

62
103

63
90

3,4I

111] 154
189 281

97| 152
1371 289

101] 145
183 276

104| 149
180 27

96| 136
178| 268

100 149

136J197
|

228! 265
857| 452

207| 266

366 461

216; 273
347| 440

213| 287
349 438

195| 259
aTT) 425

229 294
232 306

372

346

370

363

340

387

466

440

478 -

462

424

468

Ewing, 1951, sugpested that anise oil has been the main flavouring agent
in calf meals and in mineral feeds for both livestock and poultry., The
synthetic flavour, treatment C, experiment 1 recorded the highest final
average live-weight of 478 g. corresponding to an increase of about 2 percent
than the control. However, statistical data for the analyses of variance for

the final average live-weights, experiment 1

{P=0.05) between all treatments.

, showed no significant difference

U.A.R. J. Anim. Prod., 11, No. 2 (1871).
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The flavoured high-emergy diel, experiment 2, showed higher final
average live-weight than for unflavoured control diet. The maximum
value was for treatment B, of 46l g. while the minimum velue was for the
control, treatment E, of 425 g. with aun increase of 86 g corresponding to
about 8.5 percent. When a commercial diet, treatment F, experiment 2
was fed, an average final live-weight of 306 g. was obtaiend. The difference
between the average final live-weight in treatment T, of 306 g. and the control
of high-energy diet, treatment E, of 425 g. was 119 g. corresponding to about
39 percent. It means that the effect of the unflavoured high-energy diet
when compared with the unflavoured commercial diet was nearly three
times (119/36) that produced by flavouring the high-energy diet. Statistical
data for the analysis of variance of the final live-weight, experiment 2,
showed no signifcant difference (P=0.05) hetween. flavoured high energy
diet and their control. While a highly significant difference (P=0.01) was
noted between the commercial diet, treatment F, and those for the high
energy diet.

Ohvio'us]y‘,' a slight increase in food intake of the high-energy diet may
have a marked influence in growth than for the lower energy diet (commez-
cial diet).

The detection of flavour agents in fresh meat, experiment 1 was negative.
However, Lewis et al, 1956, claimed that purified diets consistently and signi-
ficantly improved the flavour and aroma of Jight and dark meat, broth
and juice of hroiler, Newman el al., 1958, with large amounts of varicus
spices in poultry food, claimed that garlic (Ib per 5lb food) during 4-day
feeding impiared the flavour of the cooked flesh. The other spices (celery
seed, allspice, sage and clover) or monosodium glutamate did not significanttly
affect flavour. Similarly, Yosida et al., 1964, found no diflerences attribu-
table to diet in flavour of cooked mest.

Table 5 shows the food enoversion data for both experiments. It could
be noticed that in general, feed efficiency values (units food/unit gain) tended
to increase with the increate of age.

Expermient 1 gave the highest values at 8-week ald reaching 2.91 in
anise oil, treatment 1), and the lowest value of 2.8 in the control diet. These .
datz indicated that flavour agents did not improve food conversion in the
practical diet.

Experiment 2 gave feed efficiency values ranging from 1,96, in treatment
C, to 2.01 in the control diet, treatment E. These data may suggest a
slight improvement in the feed éfficiency by flavouring the high energy diet.

The present data may snggest that adding flavour agents, in general, to
chick diet has 1o be investigated preferably, with high quality diets.

+

G.AR. J. Anim. Prod.. 11, No. 2 (1871).
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TABLE 5. —-EFFECT OF FLAVOUR AGENTS 0N FEED EFFICIENCY

Age in weeks

Treatment -

A. Flavour 52.813 T
Exp. 1
Exp.

B. Flavour 52.818 T

Control
{H. energy)

F. Control
(comm. diet)

Exp. 1
- Exp. 2

........

.......

Feed Efficiency (faodfunit gain)

2|3|

9212, 19]2. 49
.3011

.29|’1

022
311

.98(2.18
.82i1

| | i
!
I

.58‘1.87

.54i1

T
| i| .

5711

.85[2.24J2.55‘2.68‘2.88!2.91
291

.57\1

- |
2.52
591,83

1.9012.192.43]2..66
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REPLACING SOME OF CLOVER WITH WHEAT
STRAW TO INCREASE THE BALLAST
IN FRIESIAN COW’S RATION

By
E.A., Graap, LM, Ev-Giyoi, and S.M. Asp Er-Bagr,

Comparative feeding trials with Friesian cows wers undertekan to

study the sffect of inoreasing batlast content{tatal ind igestible orgsnio

matser) of berseem by adding wheat straw on milk yield and its con-
stituents weing swing-over method.

The controk ration was composed of food mixture and wheat straw.
fihe lab tested ration was berscem fod ad lbitum., The 2nd fested
ration oontained berseem fo cover the nutritionsl requirements of
cows and wheat straw to raise ballast content up to 4.3 kga. por
500 bgs. body weight. TFour friesian cows were uged for & period of

100 daya

Tha lst tested ratien sigrificantly inoreased the milk and fat yield
more than the control ration with 16,89222,93% and 12,5:4:3.67%
respectively. The 2ud tested rabion followed the same trend but
tho increase of milk and fat yields were statissically insignificant.
The cotresponding increase were 9.22:52.28% and 7.319-3.02%,

respeotively.

Feading the 2nd tested ration saved 55%, of the total intake of
berseem in the Lst tested one. The average daily intake of berscem
fed ad-dibitum was 132.8 kgs, with the 1st tested ration swhile foed
imtake with the 2nd ration was 58.8 kge. of herseem and 3.8 kgs.
of wheat straw. The averago ballast contents in terms of kgs. non.
digestible organic matter per 500 kga. hody weight of lactating cows
were 4.01, 6.23 and 4.29 kg. with the contrel, 1at ‘and 2nd tested
rations respectively.

The ist tested ration caused an increass in protein and calcium
content of milk, while the 2nd tested ration eansed the highest in-
crease in ash content. The vield of nutrients followed the ssme
trend of milk yield.

Tt was copeluded thet wheat siraw can economically be used a9
Lallast in winter feeding to save the losses in berseem nutrients.
Surplus of berscem may bo proserved as hay or silage for summer
“feeding.
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NUTRITION AND CHEMICAL STUDIES ON
SUGAR-CANE PITH, COTTON SEED HULLS
AND DRIED TOMATO PULP.

By
A. Asou-Er-Hassay and B. M. Oaman

They have feading valne of 22.27, 20.62 and §5.76%, as 8.V, res.
pectively as fed. The corresponding figure were 49 ; 95, 45.14 and
80.79% as T.DVN. In case of the pith and the hulls, they oan be
used as commen roughages in feeding arimsls, whereas, the driod
fomato palp car: be used s common voncentrates,
vely high lavel of starch value and digestible protein (15,859,
milar to medium those of the undecortioated cotton seed oake,

Their chemical composition,
digestion coeffeients and feeding value were estimated,

Tt has & relatic
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'

WMETHODS OF EVALUATING CLOVER HAY
(TRIFOLIUM AL% XANDRINUHM)
FROM DIFFERENT LOCALITIES

I1L.- Laboratory Mothoeds for Predicting the Feeding
Yalus axd Protein Digestibility

By

A K. Arou-Rava, M. A, Raawar,
M. K. Harmour and E. M. EfARPAcI

The praliction of the feeding value as total digeatible nutvients (EDN)
and starch value (V) in 16 hays by using cortain ehemical laboTa-
tory method to dotermine digestible laboratory nutrients {1iN} or
organic digestiblo laboratary putrients (QDLN), was investigated.
Prediction of OF digestibility via  pepsin H{ digestion was also
investigated, wemg in both cases the already available digestibility
trinl data with sheep. The following useful prediction equations
wore found :

TDN == 1.24 DLN — 23.84, r == (.9844

8V = 1.16 DLN — 36.99, r = 0.8626
Dig. Coeff, in wive ¥ == 31.86 4 0.429 x Dig. Coeff, in vitre X,
r = 0.8516

The eguation with DLN appeared to be applicable with nagligible
dpviation. The deviatiop with BV and Y was more than it case of
ThN, but still sllowable in practico. '

Tre QDLW figures were similar in magnitnde with TINN, predis-
ting the feeding value of the hay divectly withont any necd of prodic-
tinn equations, Lut DLN figares gavo persirtantly high figures than

TDN necctsitnting applying the prediction equation, Pepsin-HCT
digestion produced alzo higher digestibility figures than with gheap,
neading Lo apply the regession for watisfactory prediction.
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DETERMINATION OF PROTEIN MAINTENANCE
REQUIREMENTS IN CLOVER HAY FOR
MATURE SHEEP USING N-BALANCE TRIALS

By

A. K. Asouv-Rava, 8. Er-Saamuaw, M. A, Raarar
and I. M. Sormmaw

A stndy waa underfaken in 8 N-balonce trials each with duplicate
nature sheep fod a constant amount of 400 g. majze starch along
with variahle amounts of elover bay from 600 g. down to 150, to give
& decrcasing level of N intals in suceeasive trials from 15.09 to 3.91 g,
N daily. Linear relations was found hetween apparent digestible
N up to 7.27 g. and retained N (N balance). Minimum intake of
digestible N for equilibrinm balance and for maintenance was 4. 16 8
(26, digestible protein) for an average live weight of 56 kg. being
1.27 g. digestible profein per unit metabolic body size (Wkg, (75)
corresponding to 22,21 g. digestible protein for 8 standard shesp
0f 45.3 kg. To allow for the adult growth i was suggested to take
requirements at 1 g. N.balance level vorresponding to 32 4. diges.
tible protein. From the linear relation between N insaks /v hay dry
matter intake and faseal N, it was extrapelated thab mesibolie faecal
WN=0.58 g. per 100 g. dry matter intake with sheep. The procedore
applied for determining motaholic faccal N has its merit to be recom-
mendad to avoid non-physiclogical conditions of the animal. Endo-
genous urinary N was determined with duplicats mature sheep fod
on 200 g. wheat straw and 400 g.maize starch., An average of 0,093 ¢.
endogenous N per 1 W kg. 0.75 wag obtined being equivalent to
1.627 g .N/standard shesp. Results with N-balance round neutrality
‘appeared to be more relisble than those relying on endogerous N
for deducing the minimum digestible protein requircitnets. It was
realized thit recording N requireraents as truly digestible N is more
recommended than apparently digesiible, Docreasing N level in
hay : maize stareh mixture was associated with a slight increase in
apparent digestibility of N and crede fibre at first up to the level of
12,84 £. N then followed by a noticesblo docrease in the cocfiicienta
a8 N lovel decreased there afier, ‘
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