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SUMMARY

Twenly male and female buffalo calves, six months old were diviged into tea
comparabie groups. Group {a} was housed in closad tie-stalis, and group (b} in open
free-slalls. The experimental animals were fed and watered alike. Some behavioural
criteria under closed liz-staills or open free-stalls during 7 12 month period w
recorded at biweekly intervais. Males were slaughtered and drassed at 18 monib
age. Some reproductive observations wers recorded on females from st service o
services per conception.

Results of the study showed that the diurnal distribution of eating, rumination,
idling, standing and lying frequency and time spent in sach during day (24:000)
significantly  differed between the two housing groups. Male calves in group ik
showed significantly highet average daily gain {ADG) than those in group (a8} during
the 6-12 months of growth period. An opposite trerid was noticed during the fattening
period {12-18 months). Feed conversion followed a similar trend as ADG. It was
improved in the open free-stalls from 6-12 monihs of age and an opposite trend was
observed during fattening period. Dressing percentage and meat including fat/bone
ratio {coefficiant of meat) were greater under the closed housing system.

In fernales, age and weight at first service were 21.5 months and 344.5 kg In group
(a) wersus 18.2 months and 312.2 kg in group (b), respectively. The corresponding
estimates atl first conception were 25.2 months, 360.3 kg for group (a)and 21.1
months, 351.1 kg for group (b}, respectively. Number of services per conception was
greater in heifers of group (b}, Body measurements were comparatively higher under
open free-stalls, except fore girth and rump widih, where the opposite was trug.

Keywords: Bufialoes | sing system , productive and reproductive traits
IMTRODUCTION

The relaticnship between housing system and periormance of buffalo calves is of
significant importance. Calves housed outdoors  showed higher daily weight gains
than those housad indoors during 24 weeks (E-Badawy ef al. 1994), In studies with
sheep, Gabr el al {1986a) and Houvia (1995) demanstrated that an open housing
system allowed better body perormance. However, under intensive production, the
closed-system is usually the re applied.
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The present study was carried out to evaluate changes in body weight and
carcass traits of male buffalo calves, as well as some reproductive performance traits
of female buffalo calves raised under two systems of housing(i.e. closed tie- and open
free-stalls).

MATERIALS AND METHODS

The' work comprised two experiments to study the effects of two housing systems
on productive performance of male calves and the reproductive performance of
female ones. The work was carried out at the Experimental Farm of Faculty of
Agriculture, Menofiya University at mid Nile delta, Egypt.

Experiment (1): Male calves response

Twenty male buffalo calves, 6 months olf were divided at random  into two
comparable groups and raised under two systems of housing (closed tie-stalls [group
a] and open free-stalls[group b]). Calves were group-fed in partitioning feeders and
received their allowances according to El-Ashry {1980). Fresh water was available for
the animals ad. lib. Ration was formulated from 70% concentrate feed mixture plus
30% roughages (Egyptian clover hay and wheat straw, during dry season, and wheat
straw and Egyptian clover during green season). The concentrate feed mixture (CFM)
was composed of 28% undecorticated cotton seed meal, 44% wheat bran, 19%
yellow maize, 3% rice bran, 2% limestone, 1% salt and 3% molasses. The proximate
chemical analysis of the feedstuffs was determined according to A.O.A.C. (1980) as
shown in Table (1).

Table 1. Chemical composition of the feed ingredients used

Item CFM Berseem hay  Wheat straw Berseem
Dry matter 93.58 90.00 95.00 13.00
................ On dry matter basis...........co......
Crude protein 16.00 13.00 3.00 16.62
Crude fiber 10.00 21.20 34.44 15.20
Ether extract 5.20 210" 1.41 2.64
Ash 9.82 13.90 .52 13.00
Dirogen roe extract | 9898 . .4980 ...4963 5254
Starch value * 51.0 32.0 26.0 57.83
Digestible protein * 11.8 8.0 -- 13.45

* Calculated according to Abou-Raya (1967).

Males within each experimental group were colour marked on their back for
specific behavioural observations. For each of the marked individuals, frequency and
time spent eating, ruminating, standing and lying were recorded by well trained
persons and a time-lapse Video recorder connected with two light intensity television
cameras for 24 hour periods at biweekly intervals over 12 months. Normally, natural
light entered the stable through windows during the day. During the evening and night,
artificial light was necessary to enable observations to be recorded in both closed tie-
stalls and open free-stalls.

At the end of the study, each calf was placed on a horizontal floor and by the use
of a cloth tape meter, the following body measurements were recorded: 1) Body
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length: the distance from the top point of the withers to the point of the pin bona, 2)
breast girth: the distance around the body just behind the fore legs. 3) Chast depihv:
the vertical distance from the sternum floor just behind the fors tegs to the top of
withers. 4) Thigh girth: the circumference of the thigh girth of the right leg of tha
animal. 5) Rump width: the width at pin bone. 8) Rump extension: tlangth betwear n
and tail head. 7} Heignt at withers: the vertical distance from the floor to the o
withers. 8} Height at rump; the vertical distance fram the fisor to the wp of the run
Fasling iive body weight was recorded twice a month, to determine average daily nain
(ADGY '

AL 18 months of age, all calves were fastad and weighed just before slaugivior
Weight of head, hide, legs, heart, liver, kidneys, testes, spleen, lungs and tradhaa,
ampty  digestive tracl and kidney fat also recorded. The warm carcass was wislihiag
wathout any atiached offals and then splitinto fef and right sides. Best ribs cut {9, 1
and 11) was separated from the left side and weighed. The cul was ohy
dissected Into lean, fat and bone, and those were separately welghed, Shape iy
was calculated according fo Darwish (1963). Area of ribeye was measurad by cian
olastic grid placed over the cut surface as described by USDA {1968} '

Experiment (2): Female calves response

Twenty female calves six months old and over 116 kg body weight were selacie
and divided at random in two groups and housed as those in experimant 1. The sl
continued until the animals reached 18 months of age and at least 300 kg of body
waight. The following reproductive parameters were recorded: Age and weight at firal
mating as well as at conception. The period lapsed between these was taken as fire
loss. Average number of services per conception was calculated oy dividing tolal
number of services by total number of animals conceivad. Fertility or conception raie
was determined as the percentage of animals conceived from one, two, three or four
services. One sire was used for natural mating in this study. it was highly fertile as
indicated by his previous reproductive history. Data were statistically analyzad afier
Gill {1978} '

RESULTS AND DISCUSSION

Experiment (1): (Maie calves)
A- Behavioural activities. :

Frequency and fime spert in eating activity for group (b) was significantly highey
during day time as compared to group (a). The eating time/24 h averaged Z30.5
minute and and 310.5 minutes in group b. Such-finding was confirmed by Gabr af af
{1986 b) who demonstrated that open stalls housing system allows the animals o
spend more time eating than closed stable systems (Table 2).

The diurnal  frequency distribution of rumination and time spent/day showed
significantly lower values in group (b) than in group {a). The ruminating time /24 h
varied from 360 0 (group b} to 4305 minutes (group a). Sharafeldin and Shafie {1865}
repoited that animals tended to ruminate more when lying down in shade than whan
standing in shade or sun. Gabr et al (1986 b) found that animals in general spent
more time. in rumination under closed than open housing.
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Table 2. Frequency and time spent (minutes) by buffaloe male calves in eating,
ruminating, idling, standing and lying/24 h day as affected by two housing
systems (values represent an average of 24 estimations)

Group

Item Closed tie-stalls (a) Open free-stalls {b)
Eating: a
Frequency 85413 13.2+21
Total time (24 hrs) 2305+ 17.8" 3105+ 157
% Total time (24 hrs) 16.0 216
Ruminating
Frequency 6.1%1.8" 98116
Total time (24 hrs) 430.5 1 20.5" 3600+ 105
% Total time (24 hrs) 299 25.0
Idling
Frequency B:5+4.2 i L o
Total time(24 hrs) 779.0 = 30.8 769.5 + 286
% Total time (24 hrs) 54 1 53.4
Standing
Frequency 54+1.3" 87115
Total time (24 hrs) 395.0+ 18.9" 780.5 + 30.6
% Total time {24 hrs) 27.4 542
Lying
Frequency <7y . A b 7.2+15
Total time (24 hrs) 1045.0 £ 20.6™ 659.5+£ 225
% Total time (24 hrs) 72.6 458

*P<0.05 **P<0.01

Idling includes the time between periods of eating and ruminating, whether
animals are lying or standing. The time spent in idling (day time) was less in the open
free-stalls as compared to closed tie-stalls. This indicates that the increase in eating
activity caused reduction in the time spent idling. However, the difference between the
two experimental groups was not statistically significant (Table 2). In the open free-
stalls, the animals spent more time standing than in the closed tie-stalls during the
day. The opposite was true for lying activity (Table 2). Schmissur ef al. (1966)
reporied that animals rested more in loose housing system than in free stalls.

In general, during the 24 hour observations, the averages of times spent by male
calves kept under open free-stalls for eating, ruminating, idling, standing, and lying
were 21.68, 25.0, 53.4, 54.2 and 45 8%, respectively. The corresponding values were
16.0, 29.9, 54.1, 27 .4 and 72.6% for those kept in closed tie-stalls.

B- Body weight:

Calves of group (b) performed better than those of group (a) during the growth
stage (from 6 to 12 months of age) (Table 3 and figure 1). The average body weight at
12 months of age was 2058 and 227.8 kg for groups (a) and (b), respectively.
Average daily gain was significantly higher in group (b) (596.1 g / day) than in group
(a) (475.6 g / day) by 25.3%. Also, animals in group {b) consumed 10.7 % more dry
matter per day than those in group (a). Feed efficiency of group (b) was also better by



Egyptian J. Animal Prod. (1997) 79

13.5%. However, during the fattening period {(from 12 to 18 months of age) the
opposite was noticed. Average daily gain and feed sfficiency were significantly higher
in group {a) than in group (b). ADG was 875 and 721 g / d for animals in groups {21
and (b), respectively, showing a significant improvement of 21.3 % forgroup {a)
(Table, 3). A kilogram gain required 9.4 kg OM in group (a) vs. 10.8 ky in group (&} (on
important of 14.9%). During the whole experimental period (from 6 to 18 months) e
average daily gain and feed efficiency were almost similar in the two experimesnial
groups. At the growth stage, animals Kept under the open frae-stalls attained highe
rate of gain simply by stimulating appetite and feed consumption. In an opan sysiem,
animals are more active (playing, walking, running...etc.) and that would lead to
energy loss as heat and metabolites (Hafez, 1975). Itis, therefore drifting towsand 2
deficit state with respect to immediately avallable body energy stores. Al this point,
animals must search for the fuel {feed) they nead to reverse the enargy deficit, Thia
machanism is calied the wial body energy balance (LeMagnen, 1871} During ihe
later stage, animais kept under the closed tie-stalls showed betlter bady parformamos.
This may be explained, according to Schmisseur et.al. {1966), by the fact that antnahs
during fattening period rested more in loose housing systems than in free-stalls. Gabr
sf al. {1986 b ) noticed that under loose housing system the animals spent mora time
eating and consequently ruminated less than in a tie-barn system. Harper {1270}
stated that when animals are reared in isolation (closed tie-stall system) from other
members of thelr species, they often exhibit deficiencies in their sexual behaviour and
therefore they may orient their energy to deposit more fat. This is in accordance with
data in Table(B). ,

Data presented in Table (4) show that calves in group (b} are, In general
characterized by larger body measurements compared to animals in group {(a}. The
higher estimates of body measurements scored by calves in group (b) could be
explained in the fact that the animals of this gfoup were raised in free open-stalls in
their early stages of age, which led to more playing activities {Hafez, 1975). However,
these animals scored lower estimates of slaughter weight:and the reason could be
that male buffalo calves raised under free-open stalls were very active in sexual
behavioural specially at late stage of age(Harper, 1970). Therefore, it is
recommended to raise male buffalo calves during fattening period (12 to 18 months)
under closed tie-stalls. Omar (1982) showed that Egyptian farmers prefer fo appiy
clesed housing system away from direct sunfight in faitening cattle and buffalo male
calves -

C- Carcass traits:

Data presentad in Tables (5 and 8) show that some carcass traits were affected by
housing system. Animals in group {a) had heavier fasted weights, empty body weights
and warm carcass weights as compared to group (b). No significant differences were
detected between the two groups regarding the average weights of head, legs and
internal organs. The weight of the separable fat was significantly higher in group (a)
than that in group (b), which may be due to less activity {Harper, 1870) and
consequently, the net energy was used in fat deposition rather than in muscling. The
percentage of skin to fasting body weight was significantly lower in group (a). The
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present results illustrate that dressing percentage tended to be slightly higher in group
{2) than in group (b). It should be noted that dressing weight, taken as percentage of
carcass weight/empty weight- a more reliable measure-, did not show any significant
difference between the two groups, with the highest estimate obtained for animals in
group (a) peing 64.3% vs. 60.8% for animals in group (b). The meat/bone ratio in
whole carcass was 4.13 and 3.65 for (a) and (b) group, respectively.

The best ribs cut (9, 10 and 11)is widely used for the prediction of the lean, fat
and bone percentages in the whole carcass. Table (68) shows means of weights and
percentages of these tissues in the best ribs cut. With respect to the absolute weights,
it can be seen that the lean, fat and bone in cuts of group (b) were less than that in
group (a). However, when calculated as a percentage, the fat tends to increase in
group (a) and lean and bone tend to increase in group (b). Differences, however,
were only significant for fat tissues. Generally, the present results regarding
percentages of lean, fat and bones in ribs agree with those reported by Afifi ef af.
(1974) (69.3, 12.1 and 18.4, respectively) at 18 months of age.

1000

800 -

7 8 9 10 11 12 13 14 15 16 17 18

Age {month}

I —&— closed tie-stalls —#— open free-stalg

Fig. 1. Average daily gain (ADG} of male buffale calves raised under two
housing systems
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Table 3. Growth characteristics of male buffalo calves as affected by two housing

81

systems o
' Group
ttem Closed tie-stalls (a) "~ Open free- o
o stalis(b)
From 6-12 months of age:
MNo. of caives 10 10
initia! weight, kg at 8 months of age 120205 120.6 #0.3
Final weight, kg &t 12 months of age” 2056+186 2278x13
Daily gain , gm/ day” 4756+ 10.5 586.14£95
Feed intake, kg D M/ day 5.6 5.2
Feed efficiency, kg D M/ kg gain 118 109.4
From 12-18 months of age:
Ma. of calves 30 10
Initial weight, kg at 12 months of age 2058+186 2278413
Final weight, kg at 18 months ol age” 3B33+25 B5768x28
Daity gain, gm/ day’ 875.0¢ 121 72114415
Feed intake, kg D M/ day 8.2 7.8
Feed efficiency, kg D M/ kg gain 9.4 10.8

* Difference between means of the 2 groups Is significant {P<0.05).

Tabte 4. Body weight and measurments of male buffalo calves as affected by two

housing systems

ltem

Group

Closed tie-stalis(a)

Open free-stalls (b)

No. of calves

Initial weight, kg at 6 montns of age
Final weight, kg at18 months of age
Daily gain, gm / day

Feed inake, kg D M/ day

Feed efficiency, kg D M/ kg gain
Bady length {cm)

Heart girth {cm)

Chest depth {(om)

Thigh girth {om)

Rump widih {cm)

Rump extension (cm)

Height at withers (om)

Height at rumy tom)

10
1202+ 05
3633+ 25

675312102

6.6

9.8
111.2£ 586
1505195
551428
125152
4551 2.1
40.2+34
120.2 £4.5
126.2+3.8

10
1205 £0.3
3576+ 2.9
658.6+12.6

6.8

10.3
122.3+6.5
170565+ 5.2
60,5+ 3.2
1053+28
402+ 3.2
A1 +45
131.5+5:2

136,1+3.8
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Table 5. Carcass traits of male buffalo calves as affected by two housing systems

Group

ltem Closed tie-stalls (a) Open free-stalls(b)
Fasting weight, kg 3551442 3502+39
Empty weight, kg 3198+55 3167+ 36
Warm carcass weight, kg 2055+ 3.8 1924135
Head weight, % 5 47
Skin weight, %" 8.7 10.1
Fore legs, % 2.5 2.2
Empty digestive tract, % 4.2 345
Edible offals, kg~ 156+ 0.8 13.2 +0.7
Separable fat, kg * 10.5+0.6 61105
Separable fat, %" 3.0 1.7
Dressing '% 57.9 54.9
Dressing % 64.3 60.8
Separable bone in whole carcass:
Weight, kg 40015 414 +1.3
% of warm carcass 19.5 21.5
Boneless carcass:
weight, kg* 165.5+6.5 151.0 +3.9
% of warm carcass 80.5 78.5
Coefficient of meat
in whole carcass® 413 3.65
Shape index, % 55.8 hoa
Longissimus muscle arealcm?® 105.2+565 101.56+£36

1- warm carcass weight relative to fasting body weight, 2- warm carcass weight relative to empty
body weight. All percentages are related to fasting body weight ,3- Edible offals included heart,
liver, kidneys, spleen, tests and lungs. 4- Separable fat included : Omentum and kidney fat, 5-

Meat (including of lean and fat) : bone ratio * P < 0.05

Table 6. Physical components of 9, 10 and 11th ribs cut of male buffalo calves as
affected by two housing systems

Group
item closed tie-stalls (a) Open free-stalls (b)

No. of ribs cut 10 10
Weight of ribs cut, kg* 56+ 0.8 4.8+ 0.6
Lean, kg 3951035 353102
% of cut 70.6 735
Fat. kg* 0.64 +0.1 0.36 £ 01
% of cut® 115 7.5
Bone, kg 1.06 £ 01 0.96+0.2
% of cut 18.9 20.0
Coefficient of meat in ribs cut' 4.3 4.1

“{P<0.05)

1 Meat + fat: bone ratio
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Experiment 2 (Female calves)
A- Age and weight at first mating

Female calves raised under close tie-stalls system showed higher daily gain
compared to these under open free-stalls system during the growth stage. On
contrast, during fattening period no differences were detected between the two
systems (Figure 2). The average age at first mating was 21.5 + 0.06 and 19.3 + 0.05
months, and the average weight was 3445+ 0.5 and 3122+ 0.6 kg for (a) and (b)
groups, respectively (Table 7). The average age is a little lower while the body weight
s almost similar to that reported by many investigators on Egyptian buffalo heifers
(Ahmed and Tantawy, 1954; Ragab and Abdel-Salam, 1963; El-Fouly, 1966 and El-
Nouty, 1971). Their values varied from 20.8 to 24 months of age and 331 to 366 kg
body weight. The difference may be due to the management practices of the breeding
stock, housing system and system of feeding. Any attempt to decrease age at first
service before 24 months is not effective without taking into consideration its
corresponding live body weight, which can be accelerated through better feeding and
care.

ADG (g)

0 +—— T v ; . T T T . : )
7 8 9 10 11 12 13 14 15 16 17 18
Age {month})

—#—closed tie-stalls  —#— open free-stalls

Fig. 2. Average daily gain (ADG) of female buffalo calves raised under
two housing systems

B- Age and weight at first conception

The average age at first conceplion was 252 + 0.7 and 24 .1 + 0.07 months and
360.3 +0.3 kg. and 351.1 +0.5 kg for group (a) and (b) respectively (Table 7). Values
obtained in the present study are relatively higher than those obtained by Hafez
(1954) and El-Nouty (1971), They reported 21.5, 22.8 months of age and 319, 347.5
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kg body weight respectively. Theoretically, differences may be due to one or more of
the following causes, 1) the small number of animals studied by those workers, 2) the
high variations among the animals studied in the present work, particularly, that these
animals were kept in different housing of the same year. On the contrary, the present
values are lower than that obtained by El-Fouly (1966) in Egyptian buffaloes. He
reported greater age (31.4 months) and attributed this mainly to an increased time
loss from first to fertile service.

Table 7. Reproductive performance of buffalo heifers as affected by housing systems

Group _
item Closed tie-stalls (a) Open free-stalls (b)
No. of animals 10 10
Average age (month) at :
1st mating 21.5+0.08" 19.3 £0.05
1st fertile sarvice 252 +003% 21.1 £ 0.07
Average body weight(kg)at:
1st mating 34454 057 3122086
1st fertile service 360302 3511405
No. of services per conception 1.4 +£0.01 1.6 £0.08
Conception rate (%) from:
One service 60.0 40.0
Two services 30.0 30.0
Three services 10.0 20.0
Four services or more -- 10.0
*P=<0.05

C- Number of services per conception

The average number of services per conception was 1.4 £ 0.01 in group (a) and
1.6 = 0.08 in group (b), (Table 7). Both averages are comparatively similar to those
reported by Hafez (1954) and Ragab ef al (1956), 1,5 and 1.51, respectively, but
lower than those obtained by El-Fouly (1966)and Mohamed (1974) (2.92 and 2.2},
respectively. Mohamed (1974) attributed the high number of services required for
conception to the non-ovuiatory services that constituted 1.33 services from the fotai
number of services required per conception, the remaining numbers of services (1.58)
were associated with ovulation. Also the averages obtained in the present study are
lower than those reported by Shukia et al (1970) in Murrah and Surti buffaloss in
india (1.75 and 1.67 respectively). Out of the ten heifers inseminated in {b) group, 40,
30, 20 and 10% conceived from one, two, three and four or more services (Table 7).
The corresponding values were 60, 30 and 10% from one, two and three servics ir
group (a). rom these results, it is recommended to carry out such a study on large:
numbers of female animals for confirmative results. However. from the present resulis
it could be concluded that male calves could be raised ina free system up lo 12
months of age, then transferred to a closed system for a period up to 18 month of age
for fattening or reaching the marketing body weight, Regarding the female calves
they are better raised under the free system.



Egyptian J. Animal Prod. (1997) 85

REFERENCES

Abou-Raya, A.K. 1967. Animal and Poultry Nutrition (in Arabic) Dar El-
Maaref, Cairo.

Afifi - Y.A. MA. Shahin, SF. Omara and F.M. Youssef 1974, Meat
production  from buffalo male calves at different ages. Agric.  Res,
Rev. Cairo, 52, 1.

Ahmed, LA, and A.O. Tantawy, 1954, Growth in Egyptian cattle during the
first two years of age. Alex. J. Agric. Res. 2. 1.

AO.AC,, 1980. Association of official methods of analysis. Washington. DC.

Darwish, Y.H., 1963. Meat Production. 1st Ed., Anglo, Egypt, pub. (in
Arabic) .

El-Ashry, M.A., 1980. Final report for milk replacers projects. Egyptian
Academy of Scientific Research. Cairo.

El-Badawy, T.M., M.AM. Salama, MA. Sabbah and 8.8. Khali, 1994. Effect
of feeding and housing systems on the performance of buffalo
calves raised during summer season, Egyptian, J. Anim. Prod. Vol
31. Supplement Issue. 601

El-Fouly, M.A., 1966, Causes of lowered ferlility and infertility in the
Egyptian  buffalo. M.Sc.  Thesis, Ain-Shams Univ.,  Fac. Agric.,
UA R

El-Nouty, F.E., 1971. The effect of different feeding systems before and
after weaning on age at puberty and age at first conception in buffalo
heifers. M.Sc. Thesis, Ain-Shams Univ., Fac. Agric., U AR.

Gabr, H.A.. A. Dadder and H. Ibrahim 1986 a. Studies on the influence of
season and type of housing on some  behavioural criteria in
Ossimi sheep. Zagazig J. Agric. Res. 13(1) 351.

Gabr, H.A., I.F. Marie, L. Bedair and K.H. Saleh, 1986 b. Studies on some
behavioural criteria in Egyptian buffaloes. 2- Effect of type of
housing and grazing on milking animals. Zagazig J. Agric. Res. 13(1).
409-427 ; '

Gill, J.L., 1978, Design and analysis of experiments, in the animal and
medical science. The lowa State. Univ. press, Ames, lowa, USA.

Hafez, E.S.E., 1954, Puberty in the buffalo cows. J. Agric. Sci. 46, 137

Hafez, E.SE., 1975. The Behaviour of Domestic Animals. 3rd Ed. N.Y,
London. 468, 137

Harper, L.V. 1870. Onfogenic and phylogenic functions of the parent-
offspring  relationship  in  mammals. Advances In  the study of
behaviour, ed. Lehrman, D, Hinde, R.A. and Shaw, E. Vol3, pp. 75-
119. NY. Academic Press.

Houria, M.A.. 1995  Studies on some behavioural aspects, body performance,
wool and carcass traits of Ossimi ram lambs raised under closed
stable or open shed. Egyptian J. Anim. Prod., 32(1):33

LeMagnen, J., 1971. Advances in studies on the physiological control and
regulation of food intake. In Progress Iin Physiological Psychology,
ed. Stellar, E. and Sprague, J.M, pp. 203-261. NY. Academic Press.



80 Omar

Mohamed, AA. 1974, Physiological changes in the reproductive organs of
buffaloes from parturiion to conception. Ph. D. Thesis, Fac. Agric.
Al-Azhar Univ., Egypt.

Omar, 8.5, 1982. Studies on some productive traits of buffaloes in Menofiya
Province. M.Sc. Fac. of Agric. Menofiya Univ.

Ragab, M.T., AA. Askar and S.A. Hilmy, 1958. The relation between some
fertility aspects and the milk vyield in Egyptian cattle and buffaloes,
Ind. J. Dairy Sci. 1.53

Ragab, M.T., and MF. Abdel-Salam, 1963. Relation and interrelation
between body weights and growth rates of callle and buffaloes at
some different ages of life.J. Anim. Prod. U.AR. 3, 27,

Schmisseur, W.E., J.L., Albright, WM., Dillon, EW. Kehrbreg, and
W.H.M. Morris, 1966. Animal behaviour responses to loose and free
stalls housing. J. Dairy Sci., 49:102.

Sharafeldin, M.A. and MM. Shafie, 1965. Animal behaviour in ihe
subtropic {s). Il. Grazing behaviour of sheep. Neth, J. Agric. Sci
13{3):237-246

Shukla, K.P., G.F. Mithuji, and N.C. Bach, 1970. Breeding performance of
Surti buffaloes during summer months. Ind. J. Anim. Sci. 40, 551,

USDA., 1968. United States Department of Agriculture, Yield grades for beef.
Marketing Bulletin. 45.



Egyptian J. Animal Prod. (1997) 87

cOlae g Jgaal ALulith g Aaliy) cilihall Gasy e el (a Gpaldii 8l

- galad
B
i Al S0 G- Aol R il )

S e il el o ey S ¥ v Sl e skt
S gra A L panad ) A et e gana o) Blaals Jpma)) inud
iagibe Slue ) 086 L Ao ganall Wl (4da gy ya) Alie (Slise A ) (uis
(32
Bl G Jinad o5 L e panall 3 et Al 5 e S iy p s cilg
oed VA sae b Ogmal Cand e samall TS b o gl S ) ynll A L
il Byl sie @ yally ek aimeatl Bl bl 5 8 Gepdlal eSlad] et Lay
A DU il 23y uadal kil die 13
A e gl s
(5 =) da site (SLae 33 el U el A8 gl Ll amy gl Cianda ) . )
~JSV A giaa 3y 58 a5ay 0o (b e) A Slas A Ly 5 o Al DU gl
Akl el s Bl ANy o ety il o g
Jine b Uyina el L (50n) Ao sibe (Slun b s i 830 Jsaadl o X
Dme b Saall lee ) b U3 g (A gy pe) Aia (SLisa B i A0 Sl &S e el
Dyeed YASYY (G Lo e ppantll 3 A Laaca €l (1S (el YY=1) yenll
cos sl gl Jamal Aoty slan¥ i A0aad BeliSH i sedal g panll e
(=3 VAIY) gl el (DA Alie (Shae b gungaladl Jgaad) 4 35 il LY
Al bl By il K sy o



88 Omar

o die an€ TN, 5 FEE,0 5l ) et VY Y8 el daw e IS

Lo A g (Slue b 5L pall ol (Aa g pa) Al (Sl 8 3L pall Saal) el
s

sie e datgiad Aailly O3 L (all) 7 gl AUl a5l el SBbaall e

gl Ul a3yl Dlaall |yl Y0, Y (e (1ogd Y1.0) Jeall e
o A8 LS Jeall Gipaad A DU el sae R RS U SO PR
ALl et 5L el el U lie () st LIl aad 3 palh 3kl

(o g2 pall) ol

i



