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FAT CONTENT AND DENSITY OF EGYPTIAN

BUFFALOE’S MILK
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SUMMARY

Six groups of five buffaloes each, were chosen from a herd of 700
at Bahtim Experiment Station for comparative feeding of three varieties,
Meskawy, Wafeer and Fahl, during two seasons. The effect on milk
yield, fat yield, fat percentage, and milk density was compared during
17 weeks of lactation starting after the peak. Ghoneim’s standards
were used for maintenance and milk production considering that each
kilogram green clover equals 0.1 kg. Starch Value. A significant linear
regression was found to exist between the average daily milk yield and
weekly intervals (milk yield on time) during the periods of experiment
with the six groups. This linear regression indicated the average rate
of decrease in milk yield with each group, being between 0.20 and 0.30
pounds in daily milk yield per week. The rate of decrease was the same
between the two groups fed on Meskawy and Wafeer in the first season
and the two groups fed on Meskawy and Fahl in the next season indi-
cating generally the similarity of the effect of the three varieties on the
rate of decrease in daily milk yield per week. The average percentage
decrease in milk yield among the groups during the whole experimental
period was found to be 26.68, 20.14 and 23.749% in Miskawy, Wafeer
and Fahl in the 1st season, being 31.8, 32.5 and 26.5% respectively
in the 2nd. At each season there was no significant difference between
any two groups. There was also no significant difference between any
two groups at each season concerning the average percentage decrease
in fat yield during the experimental period. There was also similarity
among the groups fed on the different clover varieties concerning the
trend of the change in fat percentage and density, the fat%tended to
increase and the density to decrease as lactation advanced. There-
fore, feeding experiments indicated the similar effect of the three
varieties on milk yield, fat yield, fat percentage and density.

INTRODUCTION

In a previous paper by the authors, a comparative study was
undertaken on the yield and nutritive aralysis of Meskawy clover,
Watfeer and Fahl (13). It was also considered important to undertake
comparative feeding experiment with these three varieties using the
main animal and type of production in Egypt. Undoubtedly, the
ruminants are the main animals for production suiting cur rotation
producing roughage foods principally clover and straws.
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Milk production is the most suitable for our intensive system of
agriculture. About 1.4 million tons of milk are produced annually ;
the buffalloes have the highest share reaching 70.6 % while cows bave
a share of 22.69, (15). Milk produced is still below the demand
of increasing population and the individual daily consumption from
milk is still very low not exceeding 0.3 1b. (15). Therefore. every eflort
wes vndertaken to solve the nutritional problems concerning buffalces
and milk producticn. Some investigations related to the replacemer:t
eficct of clover with other concentrates on the growth of sheep, buffaloe
calves and milk yield and composition were undertaken (7,8,9).

Badr (1) found that grazing clover by dairy animals as usually
used by the farmer is not suitable in practice resulting in overfeeding
without any increase in milk yield. Several investigations were also
published in relation to feeding dairy animals with berseem and clover
(2, 3, 11, 14, 17) indicating that some factors are involved which
might have a direct effect on milk yield but have little effect on milk

composition.

In this paper, comparative feeding experiments were performed
with lactating buffaloes to study the effect of the three varieties of
clover, Meskawy, Wafeer and Fahl, on the milk and fat yield as well
as the change in fat percentage and milk density. The new synthetic
variety Wafeer was to be compared with its parents, Meskawy and

Fahl.

EXPERIMENTAL AND METHODS

The studies were undertaken at Bahtim Experiment Station in two
seasons 1938-39 and 1959-60. The clover used for feeding dairy buffeloes
was taken from Meskawy, Wafeer and Fahl varicties which were used
at the same time for studying their yield and composition in a previous
paper (13). Three feddans were sown (in three different areas every
15 c¢ays) from Meskawy or Wafeer in the first, and second season
while 6 feddans were sown from Fahl at 6 successive dates every
fifteen days in the first season and 5 feddans in the 2ud one. The
clover was cut at an age of 60-75 days in the first cut, 45 at the 2nd and
3rd one and 30 days at the 4t with Meskwy and Wafeer. With Fzhl
cutting was at an age of 60 to 89 days in some cases or 73 to 130 days.
The daily cut area from each variety was 15 square Kassabas from
Meskawy and Wafeer and fluctuated between Qand 15 square Kassabzs
with Fahl so that the produced clover was ca 450 kg. sufficient for
feeding a group of 5 buffaloes. ‘
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Groups of dairy buffaloes

30 buffalocs were chosen from a herd of700 at the Station divided
into 6 groups of five, 3 groups of them for each season. Inthe first
seascr, the animals were at the 1sf lactation at an age of 3 years while
at the 2nd they were 4 years old at the 2nd lactation. Group A, B
and C were fed on Meskawy, Wafcer and Fahl respectively in the
first lzctation, the corresponding Groups being D, E and F for the
second lactation.

Each group was chosen with animals having close calving date
within a month at maximum and having close wilk yield. Calving
startedat 1st August up to 23rd October 1958 in the first season and
continved from 19¢4 of July up to 28th of Septermber 1959 in the 2nd
season. The feeding experiments started after the milk peak 12 to 18
weeks after calving. Two weeks feeding were used as a preliminary
period, followed by 17 weeks expermintal pericd.

Feeding

‘ach group was fed individually on the appropriate clover in byers,
the calculated amounts of clover which fluctuated between 43 to 77
kg. were offered along with 4 kg. wheat straw to improve the phys-
iological property of the feod.

Ghoneim’s standard was used for maintenace and production
with buffaloes. For maintenace 0.51 kg. starch valueand 50 gm. diges-
tible protein per 100 kg. live weight were applied. For milk produs-
tion the starch value per kilogram milk was calculated fremits energy
value and the corresponding metabolizable energy assuming that cach
kilogram starch value produces 3671 Calories metatabolizable energy
and 2821 Caloriss net energy in milk. Ghoneim’s equation (6) was
used for Calculating milk energy value from its fat percentage. The
starch value per kg. milk ranged between 0.30to 0.40 kg. according
to fat % from 5 to 8% (0.13 to 0.18 kg. starch value per pound milk).
Digestible protein in food was at least twice the amount of protein in
milk produced. From faty] in milk, protein percentage was calcul-
ated using Ghoneim’s equation (6).

In the first lactation period with group A, B and C, an extra 10
kg. green clover were given. Each kilogram. clover was consiered to
equal 0.1 kg. starch value.

The requirements for each buffaloe were calculated fromits weight
daily milk yield and fat percentage obtained at the last day of the 2nd
week of the preliminary period ; they continued to be constant through-
out the experimental period.
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Milking and recording milk yield

Animals were milked twice at 5 a.m. and 3 p.m., a milk man for
each group, taking care for last strippings. Milk was recorded to the
nearest half a pound.

Daily milk samples

A proportionate daily milk sample of 200 ml was prepared every
weak from evening milk on Friday and morning milk on Saturday.
Evening milk was kept at 6°C to be mixed with morning milk and then
kept for further 24 hrs. at 6°C before analysis. Daily samples were
510.

Fat analysis and density determination

Classical Gerber method was used to the nearest 0.059,. Before
analysis the sample was heated up to 40°C in a water both, then
cooled to a temperature between 15 and 20°C.

Density was determined with a lactometer gradusted at 15°C;
lactometer reading was corrected at 15°C using Fleischmans’ tables(5).

Statistical analysis
Snedecor’s book (16) and that of Eid (4) were consulted.

Some considerations for interpretting the results

The fat percentage determined in a daily sample in the week was
considered to represent the fat percentage during the whole week.
For producing the average daily fat yield in the first 4 weeks and last
4, the average fat percentage in the four weeks as well as the average
daily milk yield were obtained.

The relation of the average daily milk yield for each group of
five buffaloes, with the order of the advancing weeks of lactation was
studied using the linear regression. Although physiologically the
natural decrease in milk yield after the peak follows an cquation of
descending exponential type (12), but from a practical point of view
during relatively a short period of lactation, the natural decrease appe-
ared to follow a simple linear curve. This was in fact assumed by
Kellner (10) and Ghoneim et al (8) using the ¢‘swing over’® method
in feeding experiments with dairy animals. Such assumption was to
be tested in this study to facilitate the methods of comparison in
such feeding experiments.

As there were differences in milk yield of individual animals in
each group, the percentage decrease in milk yield or fatyield for each
indtvidual was calculated during the experimental period. The average
percentage decrease was then obtained for each group and was stati-
stically compared with that of other groups in each season.
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RESULTS AND DISSCUSSION

Relation between the milk yield and order of weeks in lactation

The results in Talbe | indicated that with each group the average
milk yield tended to decrease as weeks of lactation proceeded. The
drop during the 17 weeks of experimental period was ca. 3 to 5 1bs
of milk.

TABL 1.—Comparison of the average daily milk yield of different Grougs of buffaloes
fed on different varieties of clover during two seasons.

First season Second season
ORDER
of the week Group A* Group B Group C Group D Group E Group F
Meskawy Wafeer Fahl Meskawy Wafeer Fahl
ib. Ib. 1b. Ib. Ib. Ib.

1 17.0 16.4 12.7 15.6 16.5 15.6
2 17.0 16.0 13.0 14.7 16.4 15.1
3 17.9 17.4 13.0 14.4 15.7 14.7
4 17.4 17.6 13.4 13.0 14.4 14.6
5 17.0 17.4 12.6 12.6 14.4 14.4
6 16.0 17.0 12.0 13.4 14.4 14.1
7 16.0 16.8 12.9 13.6 14.4 13.7
8 15.6 16.4 12.0 13.0 14.0 14.0
9 15.4 16.4 11.9 13.4 14.4 14.0
10 15.7 16.4 11.0 13.4 13.9 13.7
11 15.4 16.7 10.9 11.6 12.9 13.0
12 15.4 16.1 10.9 11.9 12.4 12.6
13 14.4 15.4 10.9 11.6 12.1 12.4
14 14.0 15.0 11.1 11.9 12.0 12.1
15 13.4 14.7 10.9 11.6 11.1 11.1
16 13.0 13.6 10.1 11.1 10.9 11.1
17 12.4 12.9 9.8 10.7 11.1 11.4

* Each group = 5 buffaloes

A significant linear regression was found to exist between the
milk yield Y *’and the order of the week in lactation “ T ?’in all the
six groups of buffaloes as follows :

Group Regression equation Calculated <t
A Y = 18.17 — 0.30T 12.00
B Y = 18.52 — 0.28T 8.00
C Y = 13.51 — 0.20T 10.00
D Y = 14.95 — 0.24T 10.80
E Y = 16.71 — 0.35T 15.90
F Y = 15.69 — 0.26T 15.29
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Therefore, the relation between milk yield and intervals in lacta-
tion is linear from a practical point of view during 120 days of lactation
after the peak. This is a suitable feature for the “swing over >’ methed.
This could be applied to determine more correctly the naturai decrease
in milk yield and to predict the milk yield {rom 2 simple equation,

The lirear regression would qualify statistically the rate of decrease
in milk yield and the range of this rate enabiing compariscn of diff-
erent groups which have the same milk yield at the start.

Comparison between the rate of milk decrease among the groups fed
on different varieties of clover

In the first season, it was found that Group A zad 8 had an
average daily milk yield at the lsz week cof 17.0 £ 2,51 and 164 +
1.12 1b. respectively; the differenice between both groups was not
significant (calculated t=0.2i8). The weekly rate of decrease in daily
milk yield was 0.30 £ 0.025 in Group A fed on Meskawy end 0.28
+ 0.C40 1b. in Group B fed on Wafeer. The rates of decrease in both
groups were practically alike indicating that both Meskawy and
Walieer had the same effect on milk yield with lactating buffalocs.

In the second season the yield of Group D fed on Meskawy was
13,6 £ 1.2 1bin the first week being statistically the same as that of Group
F (15.6 = 0.241bj. The corresponding rate of decrease in daily milk
yeild per week during the cxperimental pericd was 0.24 £ 0.026and 0.26
+ 0.017 1b. being rractically the same and indicating the same effect of
Meskawy and Fzhl on the change in milk yield.

Therefore, it was possible to conclude from the results of the two
seasons that the three varieties Meskawy, Wafeer and Fehl have the
same effect on the rate of decrease in milk veild as loctation proceeded
during 17 wecks after the milk peak.

Comparison of the effect of the variety of clover on the percentage
decrease in milk yield during the whole experimental period

From the results in Teble 11, it was found that the average percen-
tage decrease in milk yield during the whole period wes 26.68 £ 5.26,
20.14 = 5.20and 23.74 £ 4.40 with Group A,B and C fed on Meskawy,
Wafeer and Fahl respectively. The difference in percentage decrease
between any two groups was found to be insignificant (czlculated “t*’
not exceeding 0.87).

With the 2nd sezson the average percentage decrcese was 31.80
* 6.56, 32.50 £ 4.63 and 26.52 * 2.62in groups D, E and F res-
pectively. The difference was also insignificant between any two groups
(“t>” not exceecing 1.08). Therefore, the results in both sezsons indic-
ated that the thiee varieties of clover have the same effect on the perce-
ntage decrease in milk yield during the whole experimental period.
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TABLE 2.—Comparison of the average percentage decrease in daily milk during the
experimented period with different groups of buffaloes fed on different varieties
of clover

First scaron

Second season

Group*
and Animal
No.

Gr.

SN RS

Avera ge

Nl I e N el

10
Average

Average

Daily Daily Group* Daily Daily
Yield Yield | Difference| and Animal Yield Yicld |Djfference
1st week | 17th week No. 1st week |17¢th week
Th. b, % Ib. TS o
Gr. D :
19.00 13.42 29.30 16 13.57 11.71 13.60
15.86 11.71 26.10 17 17.86 12.71 28.80
13.29 7.57 43.00 18 15.42 10.00 35.00
11.29 10.14 10.00 19 18.57 13.42 27.00
25.71 19.29 25.00 2 12.42 5.71 54.00
17.03 12.43 26.68 Average .| 15.57 10.71 31.80
+5.26 +6.56
Gr. E :
13.29 11.14 16.10 21 17.86 12.14 32.00
14.71 . 14.00 4,80 22 i7.71 9.14 48.30
16.29 13.29 18.00 23 13.43 8.71 35.00
18.42 13.86 24.80 24 16.43 13.00 20.80
19.29 12.14 37.00 25 17.29 12.71 26.40
16.40 12.89 20.14 Average. 16.54 11.14 32.50
+5.20 +4.63
Gr. F:
16.86 13.57 19.40 26 16.43 11.43 30.40
13.14 10.29 21.7 27 15.00 11.71 21.80
11.43 9.14 20.60 28 17.86 11.71 34.40
10.00 5.86 4]1.40 29 15.29 12.14 20.50
12.29 10.29 16.20 30 13.43 10.00 20.50
12.74 9.83 | 23.74 Average .| 15.60 11.40 26.52
+4.40 +2.62

# Gr. A and D=Meskawy, B and E=Wafeer. C and F=Fahl

It was also found that among the individual buffaioes of the group,
the percentage decrease in milk yield differed widely indicoting that
the greatar the number of buffzloes in the group, the more reliance
would be on the resuits.

Comparison of the effect of the variety of clover on the percentage decrease

in fat yield during the whole experimental period

Results in Table III indicated that the average percentage de-
crease in daily fat yield during the experimental period wes17.62 =572,
15.06 = 4.31 and 11.73= 3.95 in Group A, B and Crespectively in the
first season.. The corresponding averages with Group D,E ard F of

the 2nd season were
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Statistically, the difference between any two groups in either seasons
was found to be insignificant. In the lsz season “t’’ was not exceeding
0.84 and in the 2nd season was not excezding 2.04 in one case (between
E fed on Wafeer and F fed on Falil in the 2nd season). It was also
found that great variation existed among individual buffzloes in the
group.
TABLE 3.—Comparison of the average percentage decrease in daily fat yield during the
experimental period with different groups of buffaloes fed on different varieties of clover

First season Second season
Group* Daily Daily Group* Daily Daily
and Animal Yield 1s¢ |Yield last| Differencef and Animal Yield 1st {Yield last |Difference
No. 4 weeks 4 weeks No. 4 weeks | 4 weeks
Ib. 1b. % 1b. 1b. %
Gr. A G. Dr:
1 1.37 1.21 11.67 16 0.99 0.96 3.03
2 1.27 1.00 21.25 17 1.15 1.02 11.30
3 0.98 0.63 35.91 18 1.23 1.00 18.69
4 0.86 0.76 1.16 19 1.86 1.27 31.72
5 1.80 1.47 18.33 20 0.73 1.51 30.13
Average . . 1.26 1.01 17.62 | Average 1.09 0.95 18.97
+5.72 +5.48
Gr. B : Gr. E:
6 0.94 0.77 18.08 21 1.65 1.09 33.94
7 1.03 0.98 4.75 22 1.59 0.82 48.42
8 1.11 0.93 16.21 23 0.94 0.79 15.95
9 1.36 1.25 8.08 24 1.64 1.17 28.67
10 1.49 1.07 28.18 25 1.23 1.07 13.00
Average . . 15.06 | Average . 27.99
+4.31 +6.41
Gr. C: Gr. F:
1 1.05| 1.0 3.80 26 1.3 0.99 | 24.42
12 0.94 0.83 11.70 27 0.96 0.95 1.04
13 1.03 0.91 11.65 28 1.25 1.08 13.60
14 0.80 0.59 26.25 29 0.92 0.91 1.08
15 0.92 0.86 5.49 A 30 1.23 1.00 18.69
o 11.73 verage . 11.76
Average . - +3.95 +4.69
m _ Meskawy, Band E = Wafeer, C and F = Fahl.

This may indicate that the three varieties of clover have the same
effect on the percentage decrease 1n fat yield during the experimental
period. But Fahl might have 2 less decreasing effect on fat yield parti-
culerly in the 2nd season. Although the difference between Gr. E
and F was insignificant but the probability P was week being between
0.05 and 0.01. This point needs further investigation to assure the

superiority of Fahl clover.
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Comparison of the effect of the variety of clover on the fatpercentage
and milk density throughout the experimental period

Results in Table IV inciceied generally that fat percentage with
all groups tended to increase. The fat percentage at the start wes
7.4, 7.2 and 7.6 with group A, B «ind C being 8.2, 8.0 and 8.0 at the
19th week respectivety. The meximum fot percentage reached was
8.7, 8.4 and 8.3 respectively. This showed thet the similarity in the
average iot porcentege in the groups fed on Miskawy, Wafeer and
Fehl, throughout ihe experiment2] peried in magnitude and trend of
chenge. In the 2nd season, the results were the same but the average
fot pereentage in Group Efed on Waleer was higher at the start. At
the first week, fat rercentage wes 7.5, 8.5 and 7.3 ingroup D, E and F
respectively; the corresponding meximum fat percentage wes 9.5,9.7
and 9.4.

The change in density (lectometer reading at 15°C) was generally
silimer in the three groups curing the experimental ycriod of the twe
seasons. It seems that density tended to decrecse as lectetion proce-
cded in the 2nd secson. This weas in eccordance with the general
change in milk, the density Cecreases as fet percentage increases with
the advancement of lactetion. But in the first season density changed
in a similer way in the three groups without a special trend.  The range
of average loctometer rezding for the groups during the experimental
period was 33.8-37.7, 34.2-37.9,33.6-36.9 in the first scason with Group
A, Band C respectively. The coirespording vaives in the 2nd scason
were 31.4-35.5. 31.7-33.8 end 3i.1-38.3 in Group D,E end F.

From these results with fat percentage erd density among the
grouss, it could be concluded that the effect of feeding iactating bui-
faloes on different verietics of ciover, Meskawy,Weaicer end Fahl was
practically the same.

From these comparative feeding experiments, it wasrealised that
the three varieties of clover have the same effect on the yield of buf
taloes milk fat, yield fat percentage and density. Asthe variety Wafeer
produced higher yield of gicen and dry clover then Meskawy when sown
under the seme conditions, it seems thet this new variety is promising
in feeding practice. Further work is ne:ded for ccmperative study
with Meskawy and Wafeer under different districts in Egypt to ensure
the superiority of Wafeer under different climetic and soil conditicens.

20
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