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EFFICIENCY OF FEED UTILIZATION WITH BUFFALOES
AND DAIRY CATTLE ()

By

M.A. RAAFAT (?), AM. MAKKY (),
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SUMMARY

The efficiency of feed utilization for milk production, concerning
S.E. and D.P., of five Friesian cows and seven buffaloes, individually
fed, at Dokki Experimental Station, was studied for the first 305 days
postpartum and for the complete lactation period.

The coefficient of efficiency for all the animals were higher during
the standard than during the complete lactation period.

The average efficiency percentages of S.E. conversion were 28.69%;
and 27.449 for buffaloes in 2nd and 3rd lactation respectively while
the average efficiency for D.P. conversion for them were 23.599%
and 22.499 respectively. Friesian cows were less efficient, in S.E.
conversion, than buffaloes in the same lactation.The average percentage
efficiencywere23.13 9%and 28.69 9, respectively.

As for protein conversion, there was almost no difference between
the two species in 2nd lactation. The average percentage efficiency were
23.439% and 23.29 % for the Friesians and buffaloes respectively. The
efficiency of protein conversion was underestimated because of the
surplus allowances given.

INTRODUCTION

In U.A.R. the cultivated area is lim'ted while the density of
population is very high and consequently the production ot the
land does not suffice human consumption.

Moreover, a great competition between man and animal exists
for the use of the land. It has been skown that the available
feedstuffs are not sufficient for supplying the requirements of our
livestock (Animal Production Department, Ministry of Agriculture,
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U.A.R., 1961) and that is cne of tke major causes for its low
production. Because of the insufficiency of feedstuffs, it is desirable
to keep only those animals of highest efficiency of feed utilization.

The importance of raising dairy cattle comprises in converting
forages, roughages and other by-products which are not suitable
for human consumption into an edible human food of bigh energy,
protein quality, mineral and vitamin content, ie., milk. Many
investigators have shown that the dairy cow is more efficient in
food utilization than all the other kinds of livestock, Jordan (1901),
Cooper and Spillman (1917), Armsby and Moulton (1925) and
Leitch and Godden (1941). In addition, cow’s productive life inclu-
des more than one lactation with a similar number of calves, and
she is herself utilized as beef. Moreover, milk production supplies
the dairy farmer with a daily cash money.

According to the latest cencus (1959), 669, of milk production
in Egypt comes from buffalces while 33.5% comes from cows, and the
rest from goats and sheep. Ragab and Asker (1958) have estimated
the average annual milk production, for buffaloes and native cows, to
be approximately 1350 and 900 kg. (3000 and 2000 1b) respectively.
These levels of production in comparison to that of foreign dairy breeds
are very low and may be attributed to low yielding genetic factors,
underfeeding, using cattle for draft and lack of good management.

The buffalo consumes more feeds than the native cow because of
her big size and high milk and fat production. The best dairy animal
is not the one that produces most kilograms of milk or fat per year,
it is the one that produces most officiently, i.e., that produces the highest
quantity of milk per unit of feed consumed. The efficeincy of milk
production involves innumerable genetic and environmental as well
as physiological and economic factors. Cross efficiency is defined as
the percentage of the energy in the given feed inclusive maintenance
recovered in milk produced.

Feed, labour and miscellaneous costs are the major inputs for milk
rroduction.  Feed costs abroad make up 50-59 % of the total milk
production costs, Tolba (1953), while in U. A. R. it may reach 802/
because of the comparatively low labour costs.

Some dairy farmers believe that heavey feeding of dairy cows and
buffaloes will increase milk production but it is known that the animal
responds only within its inherited capacity. Moreover, by feeding
beyond certain levels milk production tends to increase but at decre-
asing increments with successive feed units in accordance with the
principle of diminishing increments, Brody (1945).
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The main object of the present study is to find out the most
efficient dairy cattle under our local conditions by measvring tie
level of efficiency of feed utilization of the buffalo our prime cairy
animal compared with that of the Friesian cow, which was introduced
to cur country for the aim of improving the native cairy herd of
cows. The propagation of the more efficient species is «csirabie
for making best use of the limited amounts of feedstuils.

MATERIALS AND METHODS

Animals : Five Friesian cows and three buffaloes zii having cue
previous lactation, beside four buffaloes which have two nrevious
lactations at Dokki Animal production Station of the iinistry of
Agriculture were chosen for this investigation. The experimental
animals calved subsequently during the pasture scason oi 1959-1960
and one full lactation has been completed for each animal.

Feeding : To ensure complete control of feeding the animal
were kept in doors the year around and were fed individually, suitabls
barriers were built between each two animals. During wintet season;
the ration fed composed of berseem (Trifoleum alexandrinui:), wheat
straw and a cubed concentrate mixture of 65% undecorticated cot-
tonseed cake, 20% wheat bran, 129 rice bran, 2% limestons, 1%
commercial salt and 5% cane molasses. As forage was not available
during summer season only the previous concentrate mixture was given
beside wheat straw. Feed was given twice daily at about 8 a.m. and
4 p.m. A weighed quantity of feed was given to each animal &t cach
feeding and the refused portion, if found, re-weighed anc subtracted
from the assigned daily ration. Each animal was fed a maintenance
ration, according to its body weight and a production ration acccrd-
ing to its average yield of milk and fat during the previous week.

Ghoneim’s Feeding Standards for dairy cows and buffaloes were
applied for calculating feeding requirements. For maintenance, 0.58
kg. starch equivalent (S.E.) inclusive 0.05 kg. digestible protein (D.P.)
and 0.51 kg S. E. inclusive 0.05 kg. D.P. are required for cvery 100
kg. bodyweight of cows and buffaloes respectively. The requirements
for the production of 1 kg. of cow’s milk containing 4 % fzi, are 0.2626
kg. S.E. inclusive 0.0676 kg. D. P. and for tbe production of 1 kg. of
Euﬂ'eil)og’s milk containing 7% fat are 0.3726 kg. S. E. inclusive 0.0856

g. D.P.

Feeding allowances were adjusted every fortnight to correspond
with changes in both bodyweight and milk production. For the sake
of simplicity and practical feeding, the quantities of roughages were
kept constant throughout the whole lactation period, and the amount
of concentrate mixture was adjusted to balance the nutrient allowances.
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Ir winter, berseem was fed at the rate of 25 and 30 kg. daily for cows
and buflaloes respectively. Wheat straw was given at the rate of 4
and 7 kg. to all of the animals during winter and summer periods respe-
ctively.

To ensure the maximum possible vield, i.e., at the flush of lactation
the production ration, during the first six weeks after parturition, was
increased to fullfill the requirements for the average daily milk yield
plus one kilogram of milk. After attainment of maximum yield, the
production allowances were given according to actual milk yield
throughout the rest of the lactation period.

Weighing : The experimental animals were weighed once every two
weeks in the morning before drinking and feeding. The animals were
hand-milked twice daily and milk weights were recorded at each
milking.

Sampling : representative all-day milk sample was taken every
fortnight from each animal, by using the Danish bucket, the sample
was preserved by the addition of a tablet of potassium dichromsate
and the percentage of fat in milk was determined by the usual Gerber
method. Representative samples of all the feeds used throughout the
lactation period were taken and analysed by suing the A.O.A.C methcds.
The proximate analysis and the calculated nutritive velue of the feeds
are given in Table 1. Digestion trials were not conducted. Instead,
for estimating the nutritive value of the feeds consumed, the coeffi-
cients of digestibility published by the Animal Production Department,
Ministry of Agriculture, U.A.R. (1961) were applied to the chemical
analysis of berseem and wheat straw. The approximate nutritive
value of the concentrate mixture was calculated from the nutritive value
of its ingredients.

Milk reccrds with different fat percentages were converted into
4% FCM and 79, FCM for cows and buffaloes respectively by applying
the following two formulae :

47 FCM cf cows =0.4 Milk + 15.0 fat (Gaines 1923)

7% FCM of buffaloes = 0.265 Milk -+ 10.5 fat (Raafat &
Saleh 1962)

It has been assumed, in the present investigation, that 4% FCM
of cows has 15.9 S.E. inclusive 3.18 D.P., and that 7% FCM of bui-
faloes has 23.8 S.E. inclusive 4.02 D.P.
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Composition and Nutritive Value of Feeds Consumed

Proximate Analysis Nutritive Value
peedeut o ef st (353 el s |E2E 523
5 5% | 98 |gEE| 22 a %% | 353
s | 88 |BF |gRE| SR | T | B8 |aRC

% % % % % ool % %
Concentrates mixture . . .| 8.75 19.25| 4.47| 41.75| 16.32| 9.46} 13.07| 50.40
Wheat straw . . . . . . . 8.68/ 2.35 1.18] 40.64! 34.43} 12.72| 0.82] 22.49
Berseem 1st cut (1st year) 87.65/ 2.25| 0.31| 5.20) 2.45 2.14, 1.77) 6.82
Berseem 2nd cut (1st year) .| 84.35] 2.83| 0.42] 5.96] 3.92{ 2.52} 2.20{ 8.16
Berscem 3rd cut (1st year) .| 77.50{ 3.15| 0.55| 8.71} 7.22| 2.87} 2.31 10.76
Berseem 1st cut (2nd year) .| 89.20f 1.94] 0.29; 4.34] 2.32| 1.91] 1.53] 5.86
Berscem 2nd cut (2nd year) .| 85.50| 2.50{ 0.35; 5.62{ 3.8} 2.22/ 1.94} 7.57
Berseem 3rd cit (2nd year) .| 79.25] 2.95( 0.47| 7.73} 6.85] 2.75; 2.16| 9.86

Gaine’s formula (1928) for the estimation of the coeflicient of
efficiency of milk production was used, with slight modification, in
the present investigation, by expressing it in terms of starch equiv-
alent (S.E.) instead of total digestible nutrients (TDN) for both

milk and feed as follows:
. . E. i ilk duced |,
Coefficient of efficiency (C.E.) = 100 X :E ilr? f?eld c%ilosulirchd

In the same manner, the efficiency of milk production in terms

of digestible protein (D.P.) was also estimated as follows :
. . , D.P. in milk produced
Coeflicient of efficiency (C.E.) = 100 X 55 fecd consumed

RESULTS AND DISCUSSICGN

The total feed consumption, total milk production and the effic-
iency of feed utilization, druing the complete lactation period, for
the experimental buffaloes and Friesian cows are presented in tables
2 and 3 respectively.

To adjust for the effect of variable length of lactation periods on
efficiency, the actual feed consumption, actual milk preduction and
the efficiency of feed utilization, during the first 305 days after partu-
rition, of the experimental buffaloes and cows are also given in tables
4 and 5 respectively.



166 TPROCEEDINGS OF THE SECOND ANIMAL PRODUCTION CONFERENCE (1963).

‘\I‘lt — Sm————
09°0C |L£°ST |6£6°0 {990°1 YO EIS |80°99¥T 189°S0T |¥9°ST9 |L°8T9T 8¢9 119 181 - ege1oAy
$8°IT 669 (2060  |601°T 00°T8Y |88°79¢T |€€°SOT |8S°€T9 |1°0T9T 009 0LS oLy 1391
L6761 G6°PC  1956°0 |9%0°1 eV yby 1P 011T |LL°88  |8S°STS  1€°80TCT 089 099 06¢ 06
(€0 pI°'sT  |[LV6'0  1950°1 ' v09 |6V 068T |SLTTTI |EL°9TL (S €S0€ 059 5 G9¢ LES
LT'0T 190°¢T |0S6'0  [€S0°T 60°CCS  [£5700ST |S8°SO1  |S9°9T9 10°€€9C 029 009 c6t 006
= P = =
08'1T |Tv'9C %oﬁm.o CIT'1 ﬁmo.mmm 99°6bLT (S8'6L (CTL'TLY |T9861 98 €IS 1347 — 2FeIoAY
L9°0C  88°¥C Tmm.o SPO'1  89°SLT |00°9SET (86°9S  |[TELEE [E°LIVI ¢8¢ 0S¢ LOE 816
[€°vC |€c’0e  IL8L°0  OLT'I IL°98Y (9€°LIET |1€°8IT (9P"Q0L |1°€V6T 0LS (1749 89 L16 puedsg
[ 28V A B 74 bomm.o FI6°1 99°'¥1€  [19°SLST |ST'H9  |LE08E [T 86SI 0g¢s OLY sey €6
| |
% Yo | 8 8 kD! k! Y ‘3% LD 3 3 _
aa | oEs -y EL | aa S aa as reeng | el _
. —— & =% - g - a1
| & 2 = Fos WA %2 sAep o ‘oN
_ _ W.TAm & M W H POIA AN QWM:M@%N rewruy AQCE@QQS
Louatogyy Mmr. MJ g = posy 30 [ 3o aySros oAl Hye30e]
JO juenygec) =R & on[eA SALLIINN on[eA eAT3LIIMN _

(poized uenerde) eidwo)) ‘ssofeyng jo Ad>udriyy pue uonsnpead PN ‘vondwnsucd p3dg—C I4VL



167

EFFICIENCY OF FEED UTILIZATION WITH BUFFALOES

|
§6°1¢ L9°1C peL O €9¢° 1 96°8T¢ L9 €€91 |€9°0L 91°¢SE  [1°12T¢ 1214 (457 8Ey — o3eioAy
$8°0¢ 8T 1C LyL'0 8¢e 1 €979 199°L8IT 01°€6 0S°S9y |L'LT6T (4%Y 00§ L6Y 13
1 XAl 4 v 1C L0 LvE'1 e T0E 0P 86vT 181749 88°0C¢ |1'810C 914 1997 08¢ pLE
8y 1C  06°1C 9TL 0 SLE' T 86°€SE |LE'SELT |TO°9L 60°08¢ |S06€£CT SLy 00 90§ 12517 puodlg
LY'TT  |0871C oL 0 sel 06°60¢ (86 LOST |1L°89 S Ere  |9°091C osv Siv Ly 12§
§6°7C¢ 9T AVANY oov 1 00°CET (€6°8PT1 191° 1§ 08°6ST 1978091 994 06¢ 65¢ 88§
7% 7o LD '8y 3y ‘8 8 Sy 9y 8y Y
‘a'a BCAN Im M [m A ada a8 d'd JCA reuLy [BI3IUT sdBp
Fi | FE WOd Yo¥ potiog "oN N
=1 @ M= - - .
Jev— MK} w: M M. m spoog o s g0 PRIA AKX WFon onry uoryesony [ewmmuy woi3egoB|
JO JUdIOWFEO) =gR <9 on[BA SATHAINN | On[BA sALLIINN : :

(porrad wonwjoe| syopdmo)))
SM0)) UBISAIY Jo AQudr g pue wondapord WA ‘vondurnsuod pIdg—:¢ I14VL



168 PROCEEDINGS OF THE SECOND ANIMAL PRODUCTION CONFERENCE (1863).

The efficiency of feed utilization for milk production is shown
in the tables in three ways2sfolows : (1} Amanuntof fat-corrected milk
(ECM) produced per H kg. SE. Ted. (2) AmountofS.E.infeed n=ces-
sary for the production of 1 kg of FCM. (3) Coefficientofc{Ficiency
concerning both S.E. and D.P. It was prefered here to estimate tu.~
efficiency in the form cf gross (total) rather than in the form of net
(partial) efficiency.

Though some investigators Leitch & Godden (1941) and Brody
(1945) had estimated beside the gross efficiency the net efficiency of
1ilk production comnsidering only that part of feed consumed above
mainienance level, but there is, of cousre, a large error in estimating
maintenance, district from production, of a vrodncing animal and
consequently the net efiiciency of milk secretion is less close to reality
than is the gross efficiency.

It ought to be mentioned that records of milk and feed, for the

first three days after parturition, were disregarded and not included
. . T e
in the given tables.

In regard to bodyweight, it was noticed that all the animals gained
weight throughout their lactation periods, but not at the same rate.
The average initial bodyweights were 432,513 and 611 kg. for cows in
the 2nd lactation, buffaloes in 2nd and 3nd lactations respectively,
while their average final bodyweights were 483, 562 and 638 kg. in the
same order. Bodyweight increase was higher in the 2nd than in the
3rd lactation group of buffalces as it averaged 49 and 27 kg. respecti-
vely. This may be attributed to the young age and relatively fast rate
of growth of buffaloes in 2nd lactation. On the other hand, the average
bodyweight increase for both the Friesians and buffalces, in the 2nd
lactation, was nearly the same; the averages were 51 and 49 kg.
respectively.

It is well known that weight changes in the adult cow are a refle-
ction of the storing and depletion of nutritional reserves within the
body. However, it can be pcinted cut that a portion of the increase
in bodyweight of animals, especially in the last part of the lactation
period, was due to the effect of pregrancy. In this consideration, it
ought to be mentioned that no extra feed allowance was given for
the pregnant animals. This would appear to ignore the requirements
for the growth of the foetus and placenta, but it has been shown that
the daily requirement of fecd nutrient for this purpose is small except
during the last two months of pregnancy. In ordinary practice, the
animal will have been dried off during this final period and will be

_receiving generous allowances to bring it into gooa condition for
calving and subsequent lactation. Weight changes, in this investigation
have been considered in the final estimation of efficiency of milk
production, The total feed consumption presented in the four tables
have been corrected for gain of bodyweight by subtracting 3.0 kg. of
S.E. and 0.1 kg. of D.P. for every 1kg. bodyweight gain, from the toatl
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feeds consumed. This allowance was given by Woodman (1948), as
to be fed in excess of maintenance, to bulls aging over two years and
in half-fat condition, for every 1 kg. liveweight increzse. Knott ef al
(1934) proposed 3.53 1b.TDN per 1 Ib. bodyweight gain in lactating
cows while Brody and Procter (1935) suggested 2.1 1b. TDN. for this
purpose. However, such corrections can be only approximate at best
because of lack of knowledge of the kind of tissue gained.

The lactation periods of most of the experimental animals extended
more than usual due to late fertile service. They were on the average
403, 481 and 438 days for 2nd, 3rd lactation groups of buffaloes and
for the group of Friesian cows respectively. Daily milk yield of the
buffaloes tended to increase to reach the maxinmm preduction within
an average period of four weeks postpartum while ini the case of Friesian
cows, the maximum level was attainea after three weeks postpartum on
the average. Then a gradual decrease in milk production tock place
with some fluctuations till the end of the lactation period. It was
noticed that the vete of decline, in the last months of lactation, was
pronounced due to the eftect of pregnancy. Studying the records of
milk yields together with fat percentage of milk, it was noticed that
they varied inversely throughout the whole lactation period, but not in
direct proportion. A wide individval variation between the experim-
ental animals in total milk production was also noticed.

["’/ "The buﬁ“aloes in the 2nd lactation group, during their complete

;‘ lactation period, consumed on the average 1749.66 kg. S.E. inclusive
359.02 kg. D.P. and secreted an average of 1686.2 kg. of 7% FCM.

. The average coefficients of efficiency of S.E. and.D.P. conversions were_

| 26,42 % and 21.80 % respectively. “The average quantity of 7%
T CM produced per 1 kg S.E. fed was 1.110 kg. and thus, the average
quantity of S.E. needed for the production of 1kg.of 7 /) FCM was
0.910 kg. — T e

The buffaloes n the 3rd lactation group, in comparison with
those in the 2nd lactation group, showed to be slightly less efficient
in feed utilization. They consumed during their complete lactation ,
an average of 2466.08 kg. S.E. inclusive 513.24 kg. D.P. and produced
an average of 2628.7kg. of 79 FCM; the coefficient of cfficiency was
25.37% and 20.60%; for S.E. and D.P. conversions respectively. The
average quantity of 79, FCM produced per 1kg.S.E. fed decreased
from 1.110 kg. in the 2nd lactation group to 1.066 kg. in the 3rd lactaticn
group and the average quantity of S.E required for the production
of 1 kg. of 7% FCM increased from 0.910 to 0.939 kg. in the two groups
respectively.

It is well known, that milk production of an znimal increases
with advancing age till a certain lactation, due to the increase in animals

size which is associated with greater digestive capacity and increased
Wity. Consequently, higher efficiency of feed utilization
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was expected with buffaloes in 3rdthan in 2ndlactation group, but the
reverse was noticed. This may be attributed to the effect of the good
buffzlo No. 917, which represented one third of her group, on raising
the average efficiency of her group over that of the other group. It was
noticed that the coefficients of efficiency of S.E. conversion for the
other two buflaloes in the 2nd lactation group, were lower than that
of all the individuals in the 3rd lactation group. T

The group of Friesian cows, in comparison with the group of
buffzloes in the same lactation (2nd), behaved less efficiently because
they produced, during their complete lactation period an average of -
2221.1 ke. of 4%, FCM while they consumed on the average 1633.67 kg, .
S.E. inclusive 328.96kg. in their rations. As an average, 1.363kg. > Npe™
of 45 FCM was produced per 1kg. S.E.fed.” In otﬁﬁr‘\wﬁ_ra—s,——égn‘__‘
averzoe of 0.734 kg. S.E. was necessary for the producti )

A°7FCM. The coefficient of efficiency of S.E. conversion was lower
¥ot cows than for buffaloes by 17.98%; the percentages were 21.67%
and 26.429% respectively. But the two species did nct significantly
differ in regard to the efficiency of protein conversion; the average
percentages were 21.55% and 21.80% for Friesians and buffaloes

respectively -

Milk production, feed consumption and efficiency of feed utilization
for the experimental animals, on an equitable base, i.e. for the first
305 days postpartum, as shown in table 4 and 5 were also studied and
compared with the data obtained for complete lactation.

During the standard period of 305 days, the average feed consum-
ption in terms of S.E. was 1384.50 kg. for buffaloes in 2nd lactation,
1688.72 kg. for buffaloes in 3rd lactation and 1199.61 kg. for Friesian
cows. The average milk yield, during this period, for the three groups
and in the same order, was 1697.9 and 1945.3 kg. of 79, FCM and
1745.5 kg. of 49, FCM, for buffaloes in 2nd and 3rd lactations and-
for Friesian cows respectively. The quantity of 7% FCM produced
per 1 kg. S.E. fed averaged 1.205, and 1.153kg. for buflaloes in 2nd
and 3rd lactations respectively, while in the case of Friesian cows,
the average quantity of 4% FCM produced per 1 kg.S.E. was 1.455kg.
Consequently, 0.847, and 0.868 kg. S.E. were required for the production
of T kg. of 79, FCM for buffaloes in 2nd and 3rdlactations respectively,
while am average of U.683 kg. S.E. was necessary for the production
of 1 kg. of 4% FCM in the case of Friésiat cows. It is obvious that
e quantity of S.E. needed for the production of 1T kg. of 7% FCM,
in the case of buffaloes, was higher than that required for the production
of 1 kg. of 4% FCM, in the case of cows and this is attributed to the
relatively higher energetic value of buffaloe’s milk than that of cows.
The average coefficiant of 8.E.conversion reached the highest percentage
with buffaloes in 2nd lactation, followed by buffaloes in 3td lactation
while the Friesian cows gave the lowest percentage. The average

percentages were 28.69%, 27.44% and 23.139, respectively.
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It was very interesting to notice that the efliciency of feed utilization
by the Friesian cows, for both S.E. and D.P. conversion was attained
almost the same, while buffzloes were more efficiert in S.E. thon in
D.P. conversion. In addition, both the two groups of buffaloes showed
to be more efficient in S.E. conversion than the group of Fricsian
cows. Concerning D.P. conversion, Friesian cows, on the avcrage
were nearly equal with the group of buffaloes in 2nd lactation, but they
excceded buffaloes in 3rd lactation group in that respect.

However, definite conclusions cannot be cor firmly stated here
because of the relatively fcw number of animals examined in the present
investigation, yet the study is going on with a larger number, in the
Animal Production Experimental Stations at Mahallet Mousa, Sakha
and Sirw for buffaloes, Friesian and Demiatti cows respectively.

Though bufialces, in this investigaticn, had shown to be more
efficient in feed uvtilizetion (S.E.) than Friesian cows, yet we nmust put in
our consideration that milk production becom-s more expensive s
caiving internal extends more than usual because the dry period is
encountered in milk procuction costs where rations are supplied almost
entirely for the seke of waintaining the animal. In this consideration,
the buffalo is generally considered to be a very irregular producer.
While the Friesian cows cid our netive cows calve every 12 to 15 months,
the calving interval of the bufizlo is approximately 18 moenths and it may
extend to as long as three years. This is far too long for economical
production and this criterion inay b2 atiributed to nanagement
practices beside the characterisic silent heat of the buffalo which
plays a large part in the delay of celving. Since milk preduction is
one of the functions of reproduction, fertility rate is critical. The
dairy farmer must only keep high and regular producers and cull hi
herd yearly to get rid of unprofitable animals.

ACKNOWLEDGEMENT

The authors wish to express their sincere gratitude to Dr.
A.A. El-Itriby General Dirgctor of Animal Production Department,
Ministry of Agriculture, Dokki, for suggesting this investigation,
his kind advice and use:ul criticism during the course of this study.

REFERENCES

1. Agriculture Economics and Statistics Dept., Ministry of Agriculture. (1962). Agri-
culture Economics, {3, 432. (In Arabic).

2. Animal Nutrition Section, Animal Production Department Ministry of Agriculture
(1961). Animal and Poultry Nutrition. Government Press. (In Arabic).



10.

1.

16.

17.

18.

19.

20,

EFFICIENCY OF FEED UTILIZATION WITH BUFFALOES. ... ... 175

. A.O.A.C. (1950). Official Methods of Analysis. 7th Ed.

Armsby, H.P. and Moulton. C.R. (1925). The Animal as a converter of Matter
and Energy. Chem. Catalog. Co. Inc., New York. (Cited from Leitch &
Godden, 1941).

. Brody, S. and Procter, R.C. (1935). Energetic Efficiency oi Milk Production and

the Influence of Bodyweight Thereon. Mo. Agr. Exp. Sta., Res. Buil. 222. (Cited
from Brody, 1945).

. Brodv, S. (1945). Bioenergetics and Growth. Reinhold Publishing Corp., New

York.

. Cooper, M.O. and Spillman, W.J. (1917) U.S. Dept. Agr. Farmer’s Bull.

No. 871. (Cited from Leitch & Godden, 1941).

. Fspe, D.L. and Smith, V.R. (1952). Secretion of Milk. 4th Ed. JTowa State

College Press, Ames, Iowo.

. Gaines, W.L. (1923). Relation between percentage Fat Content and yield of

Milk. Correction of Milk Yield for Fat Content. Ill. Agr. Exp. Sta., Bull.
No. 245. (Cited from Espe & Smith, 1952).

Gaines, W.L. (1928). An Efficiency Fcrmula for Dairy Cows. Science, 67
353 - 354. ’

Ghoneim, A. (1955). Animal Nutrition, 4th Ed. El- Oloom Lib., Cairo. {(In
Arabic)

. Hassan, A.A. (1957). Input-Output Relationship and Milk Production. Ph.

D. Thesis, Univ. of Minaesota.

. Jordan. (1901). The Feeding of Animals. (Cited from Leitch and Godden,

1941).

. Knott, J.C., Hedgson, R.E. and Ellington, E.V. (1934) Methods of Measuring

Pasture Yield with Dairy Cattle. Wash. Agr. Exp. Sta., Bull. No. 285 (Cited from
Maynard ard Loosli, 1956).

. Leitch. I. and Godden, W. (1941). The Efficiency of Farm Animals in the Convers-

ion of Feeding stuffs to Food for Man. [Imp. Bur. Nutr., Tech. Commun.
JVU. i4

Maynard, L.A. and Loosli, J.R. (1956). Animal Nutrition. 4th Ed, McGraw-
Hill Book Co., New York.

Raafat, MLA. and Saleh, MLE, (1962). Two formulae for the Convertion of Cow’s
and Buffaloe’s Milk of Different Fat Percentage into Milk of Standard Fat Perce-
ntage. Paper presented at the Minia State Animal Nutrition Conference, Feb.

Ragab, M.T. and Asker, A.A. (1958). Milk Production from Dairy Cattle and
Buffaloes. Ist FEd. El- Nahda Lib., Cairo. (In Arabic).

Tolba, Y.M. (1953). Estimates of Efficiency of Food Utilization as Measures
of the Effect of Herd Management and Environment in Milk Producing Herds
in Cardiganshire. Ph. D. Thesis. Univ. of Wales.

Woodman, H.E. (1948). Rations for Livestock. Bull. No. 48. Minsitry of
Agriculture & Fisheries, HM.S.O. London.

(Printed in 1966)



176

PROCEEDINGS OF THE SECOND ANIMAL PRODUCTION CONFERENCE (1963).

SNl ugaladl 3 LI1Aa Bl

clMW\wgojauiyim\agwicuippaA\.xtncwi,uln.\w

A=l
uma.i;‘ Q?J u” ( r‘j..é..éﬁ BrERE) L JJLM ) sldad Jij) oslaf Cw 33
L«v.l?d‘ J_.a_é o L,Jj’)f\ rbi \”. fe] ” J)L> L.\A)“\j JAK]‘ Ik...a.,v:l.> ‘,Q.«ajﬁ d)l-’?- ng.;\]b

— rj—"—é‘ Yy L JJLM 5)3—\0 Lg AR “M.b_:}n..n 5:Lasdy J»La.» QU
ool el e (Buo 0 5 ) ) LT Yo 0B L5 3 (Ll B et} U e
. ez gl

el or Joliy Sl el LY ol a3 ) msaladl 08
Lt Jolad Al sl BeUst) Joban ad o IV do pwgn & )
REARS: A £-3) AN A2 LW QA N ESAUIR-JH Y ) ESVA (VY S VA 0 WLl
ol oS iy o VAV e esala) (e gemn 3 M3y daner )
YoroY ¢ 1YL 0 dadadl L Jolea ) o oS e iUl (23 /Y e (5 g2l
B LR I e e L ZA FTR A K B PP
he entegomall poagll Gus pll Al ) Bl Jalan OB, L Vet e
yAREA T RV PR E WP VRV B E AR ST WA L ST LRI PR
o P el s SN

AL Ladt Jolas g 3 3505 31 0L 5 oall LYY de pesme eilS

Jrlar ab G (SN Cudad) e 8 3 Y sl de e e
syl A dU YALNA ¢ Yoy e U L S0 A st st
At cdl Xy L JalS Gl b AU YTLEY YLV 5 Bl
Lall L ol plo LS e Doild) as /€ le omll (g ad) i)
c s e JalSI o) s gay B ol B2l NS S 1YY ¢ Y uT00

35 dry d ¢ ol ogsn DAL sy e TS AL,

sdcall Vs 3 UV ol e ge 3 Y o golendly 0L il LYY o Lo
XYLy M e ontesaadl 3 s ol db ) B ol ad G
v e e Mﬁﬁg FYVOA € Y00 5 0l Gl B 28 8/ YY 08



