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EFFECT OF FEEDING BERSEEM HAY OR MAIZE SILAGE
RATIONS WITH OR WITHOUT EL-MUFEED ON
PERFORMANCE OF BUFFALO CALVES
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ABSTRACT

Thirty buffalo calves averaging 175 Kg live body weight and aged 12 months were
divided into 5 similar groups {6 animal in each) and randomly assigned to five rations
during the 1® period (growing period, first 165 day of experiment) as follows:

R1: 67% concentrate feed mixture (CFM) + 33% rice straw (RS), as a control ration.
R2: 52% CFM + 25% RS + 23% berseem hay (BH).

R3: 41% CFM + 28% RS + 23% BH + 8% El-Mufeed.

Rd: 33% CFM + 14% RS + 53% maize silage (MS).

R5: 22% CFM + 16% RS + 54% MS + 8% Ei-Mufeed.

During the 2™ period (finishing period) all animals in the different groups were fed
the same ration consisted of 57% CFM + 17% RS + 20% MS + 6% El-Mufeed.

The obtained results Indicated that inclusion of BH or MS with or without El-
Mufeed increased digestion coefficients of all nutrients. However, the feeding values
presented as TDN and DE tended to increase, while DCP decreased as results of
inclusion of MS and Ei-Mufeed in the 4™ and 5" rations. During the 1* and whole
experimental periods, the highest daily TDN and DE and the lowest DCP intake
detected with feeding MS with or without El-Mufeed.

In the 1* period the average daily gain in the 2™, 3, 4™ and 5" groups were
higher by 10.13, 13.92, 21.19 and 27.85% than the 1% group. The overall means of
daily gain were higher in the 2™, 3", 4™ and 5™ groups than the control group by 3.49,
6.98, 11.63 and 16.28% respectively.

The better feed and economic efficiency during 1* and whole experimental
periods were attained by calves fed MS with or without El-Mufeed followed by those
fed BH with or without El-Mufeed, while the control ration showed the lowest feed
efficiency

There were significant differences in fasting body weight, hot carcass weight,
boneless meat weight and boneless meat to bone ratio, color intensity and moisture
capacity, ether extract and ash contenis, while dressing percentage, physical
characteristics and protein content were nearly similar for the different experimental
groups.

Keywords: Growing fattening buffalo calves, berseem hay, maize silage, El-Mufeed,
body weight gain, feed and economic efficiencies, carcass
characteristics.

INTRODUCTION

The greatest managerial problem in Egypt is the provision of adequate
nutrients to ruminants during the summer season. Under village conditions,
farmers usually feed their animals with crop residues and only limited amount
of concentrate feed mixture. However, the available feeds cover only 39 and
22% of animal requirements for energy and protein (El-Serafy, 1991).

Recently some attempts were carried out to improve productive
performance and decrease the feed cosls of fattening calves. Including
berseem, maize silage, berseem hay and ElMufeed as a liquid
supplementation can be available feedstuffs for developing a high
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performance and low-cost of animal production, using a relatively fow level of
purchased concentrate.

Maize silage is a good and relatively cheap feed, capable of a high output
of digestible energy per feddan because of full utilizations of both the stem
and the grains, instead of the grains alone (Bendary et al., 2001).

Several workers (El-Sayes et al, 1997, Khinizy ot al., 1997 and
Mohamed of al., 1999) reported that using maize silage for dairy cattle or
fattening improved their performance and reduced cost of feeding and
minimize the amount of expensive concentrates in daily ration.

The objective of the present study was to investigate the effect of feeding
rations contained berseem hay or maize silage with or without El-Mufeed
liquid supplementation on productive performance and carcass
characteristics of growing and fattening buffalo calves.

MATERIAL AND METHODS

This work was carried out at Mehalt-Mousa experimental station, Animal
Production Research Institute, Agricultural Research Center, Ministry of
Agriculture.

Experimental animals and rations:

Thirty buffalo calves of an initial LBW averaged 175 Kg+4.37 and age 12
month were randemly divided into five similar groups (six in each). Animals
during the first 165 days of experiment (growing period) were fed the
experimental rations and from 166 to 225 day (finishing period) all animals
were fed on one ration as shown in Table (1).

Table {1): Formulation of the experimental rations {% on DM basis) fed

to buffalo calves during the 1* and 2™ periods.
1~ period {165 day)
R1 2 R3 R4 R

2™ pericd
(60 day)

oncentrate feed mixture*® 67 52 41 33 22 57
Berseem hay 00 23 23 00 00 00

ice straw KX 25 28 14 16 17

aize silage 00 00 00 53 54 20
El-Mufeed* 00 00 8 00 8 6

otal 100 100 100 100 100 100

* El-Mufead is composed of $1% molasses, 2.5% urea, 1.5% minerals and vitamin
mixture and 5% water.

* Concentrate feed mixture: 30% cottonseed meal, 10% linseed meal, 27% yellow corn,
15% wheat bran, 10% rice bran, 5% molasses, 2% limestone and 1% sodium
chioride,

Management procedure:

The experimental calves were weighed in the morning before drinking
and feeding at the beginning of the trial and biweekly thereafter. The animals
were fed individually their allowances to cover the recommended
requirements according to Animal Production Research Institute
Recommendation (1997) for growing buffalo calves being 0.71-0.77 kg CP
and 3-4 kg TDN for (200-300 kg body weight) and adjusted every two weeks
according to body weight changes. Concentrate feed mixture {CFM) was
offered two times daily at 8 a.m. and 4 p.m., berseem hay (BH) or maize
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silage (MS) once daily at 11 a.m. and rice straw (RS) with or without El-
mufeed supplementation was given two times at 9 a.m. and § p.m. Calves
were allowed to drink three times a.day at 7 a.m. and 1& 7 p.m. and were
kept under the routine veterinary supervision through the whole feeding trial.
Digestibility trials:

Five digestibility trials were conducted simultaneously using the same
animals of the feeding trial (3 animals for each) fed the quantities of
feedstuffs as shown in Table (4) during the growing period to determine
nutrients digestibility coefficients and nutritive values of the experimental
rations using acid insoluble ash (AlA) as a natural marker (Van Keulen and
Young, 1977). Feces samples were taken from the rectum of each calf twice
daily with 12 hours interval during the collection period. Samples of tested
feedstuffs were taken at the beginning, middie and end of collection period.
The samples of feedstuffs and feces were composted and representative
samples were analyzed according to AOAC (1990).

Feed and economic efficiencies:-

Feed efficiency was calculated as the amounts of DM, TDN, DE and DCP
(kg) required per kg live body weight gain. Economic efficiency expressed as
the daily feed cost, price of daily weight gain, feed cost per kg gain and the
ratio between daily feed cost and price of daily weight gain.

Slaughter traits:

At the end of feeding trials two calves were chosen randomly from each
group and were slaughtered. Samples of eye muscles {Longissimus dorsi) at
9,10 and 11 ribs were used for determining chemical analysis according to
AOQAC (1990). The fhysical characteristics (eye muscle area was measured
with planimeter (cm®), tenderness and water holding capacity were measured
according to (Grau and Hamm, 19567), color intensity by Husaini et al. (1950)
and (pH) were also determined by Aitken et af, (1962).

Statistical analysis:-

The data were subjected to statistical analysis using general linear
models procedure adapted by SPSS for windows {1999) with one-way
ANOVA. Duncan test within program SPSS was done to determine the
degree of significance between the means.

RESULTS AND DISCUSSION

Chemical composition of tested feedstuffs and rations:

Chemical analysis of feedstuffs and calculated composition of different
rations (Table 2) indicated that the 1%, 2™ and 3" rations containing on DM
basis 67, 52 and 41% CFM and 33, 25 and 28% RS, characterized by high
CP, CF and ash contents in addition of low content of OM and NFE
compared with other tested rations. On the other hand, inclusion of MS in the
4" and 5" rations reduced their contents of CP, CF and ash %, while NFE
increased. These results agreed with those obtained by Gaafar (2001) who
found that ration contained high level of concentrate and berseem hay
showed higher content of CP, CF and ash, while ration content maize silage
and low level of concentrate had higher content of OM and NFE and lower
CP and CF contents.
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Table (2): Chemical analysis of feed ingredients and calculated
composition of the experimental rations in the 1** and 2™

periods.
DM % Composition of DM %

UM CP [+ 3 EE NFE  Ash
eedstufts
Concentrate mixture | 9261 | 91.43 16.50 13.02 3.17 58.74 8.57
Berseem Hay . 91.21 | 88.85 1267 2518 2.84 4826 11.05
Maize silage 30.01 | 9450 820 19.88 293 6349 550
Rice straw 90.31 | B3.59 256 31.79 1.09 4815 16.41
El-Mufeed 60.87 | 85.31 8.40 - - 76.91 14.69
1c'qlculgtgd composition of experimental rations %

erio

Ration 1 (R1 91.84 | 88.86 1193 1917 249 5527 1114
Ration 2 (R2 91.70 | 88.88 1210 2054 257 5367 11.12
Ration 3 {R3 88.13 | 88.16 11.03 20.16 226 5471 11.84
Ration 4 (R4 43.68 | 92.02 1019 1921 276 5986 798
Ration § (R5 4265 |91.37 914 18.84 247 6092 8.63
2™ period 63.85 1 90.34 11.99 16.85 2. 58.92 9.66

Nutrients digestibility:

Results in Table (3) indicated that the digestion coefficients of DM, OM,
CF, EE and NFE increased with inclusion of BH with El-Mufeed (R)) and MS
with or without El-Mufeed (Rs and R,). These results are in agreement with
those obtained by Mohamed et al. (1999) and Mohsen et &l. (2001). The
reduced particle size of concentrate in contrast to maize silage may be
resulted in increasing DM intake, faster rate of passage reduced ruminal
digestion time and subsequently lowered the digestibilities of DM, OM, CF
and NFE.

Table (3): Nutrients digestibility coefficient and nutritive values of

experimental rations by buffalo calves.
1" period

Items iy RZ R3 R4 R5 — IMSE |
i estlslllty coeficient ¥
DM 80450 6251° 66.47" 469" 68.04° 077
OM 6415 6507 6767° 6806° 70.41% 068
cp 6025% 6103° €2.30° 5818° 6063° 052
CF 52180 52.12° 56150 5670° 5974 147
EE 63.34° 6022° 69.44° 6333 7256° 130
NFE__ 69.32° 71.27™ 72.85® 7358® 7501 079
utritive values % {on DM bagjs) . ) R
DN 59.08° 59.82% & 615¢° 6481° 6652°  0.84
DCP 749° 738 687° 593 554 018
DE McalKg | 2:60°  264® 271" 286" 293 371

a, b, ¢, d: Means in the same row with different superscripts differ significantly (P<0.05).
DE Mcai / kg DM = TDN % X 0.04409 (NRC, 1988}

The lower (P< 0.05) nutrient digestibility values produced by CFM+RS fed
group (traditional summer fattening ration) R, than BH or MS with or without
El-Mufeed fed groups. The CP digestibility of experimental rations were
nearly similar, while there was significant (P<0.05) differences between R,
and R, (Table 3) in contrast, the corresponding values of DM, OM and NFE
digestibility were not significant among Rj3 and R, respectively. The increased
CP digestibility in the first three experimental rations containing the highest
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CFM proportion was probably due to absorption of comparatively higher
amounts of ammonia through the rumen wall (Tiwari et af., 1990).
Nutritive values:

Nutritive values expressed as TDN, DE and DCP of the experimental
rations during the 1* period are presented in Table (3). Results revealed that,
inclusion of BH with El-Mufeed and MS with or without El-Mufeed in the 3%,
4™ and 5™ rations tended to increase TDN to 61.58, 64.81 and 66.52% and
DE to 2.71, 2.86 and 2.93 Mcallkg DM, respectively compared with the 1
and 2™ rations. This may be due to the mutual associative effect of BH, El-
Mufeed and MS with concentrate. Meantime rations contained maize silage
with or without Ei-Mufeed (Rs and R,) had the lowest DCP (5.93 and 5.54%)
while Ry, R; and R, contained higher percentage of CFM had the highest
DCP content being 7.19, 7.38 and 6.87%. This mainly due to the lower CP
content and lower cp digestibility of R, and Rs which contained MS as shown
in Table (2). These results are in accordance with those obtained by Mohsen
et al. (2001) who found that nutritive values of rations contained maize silage
was higher than that of ration contained berseem hay, Digestibility
coefficients and nutritive values of experimental ration fed during the 2™
period agreed with obtained by Mohamed ef al. (1999) with Friesian calves
fed similar rations.

Feed intake:

Data presented in Table (4) indicated that DM intake was nearly similar
for the different groups. The highest daily TDN and DE consumption during
the 1* period were found for 4" and 5™ rations being 5.45 and 5.53 kglcalf
and 24.05 and 24.39 Mcal/Kg, resEectiver. The corresponding lowest feed
consumption were found with the 1%, 2™ and 3" rations being 4.88, 4.80 and
4.88 kg TDN and 21.50, 21.17 and 21.53 Mcal, respectively. The opposite
trend was observed with DCP intake. it is interesting to recorded that daily
feed units intake during the expermental period for all animals group were
covered the recommended requirements of growing buffalo calves being
0.71-0.77 kg CP and 34 kg TDN (200-300 kg body weight) according to
Animal Production Research Institute Recommendation (1997).

The DM, TDN, DCP and DE intakes by buffaio calves during the whoie
experimental period ranged frorfy 8.63 to 8.98 kg, 5.32 to 5.85kg, 0.54 {0 0.64
kg and 23.44% to 25.81 Mcal, respectively, with significant differences
(P<0.05).

From the previous results, it was noticed that during the whole
experimental period the intake of TDN and DE were significantly higher
(P<0.05), while the intake of DCP was significantly lower (P<0.05) for maize
silage rations compared with berseem hay rations. These may be the highest
TDN and DE and lowest DCP contents of MS containing rations (R; and Rg)
as shown in Table (4). These resuits are in agreement with those obtained by
Ahmed et al. (2003) who found that the intake of TDN was higher, while DCP
was lower for Friesian cows fed maize silage ration compared with those fed
berseem ration.
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Table (4): Average daily feed intake (kg/head/day) by buffalo calves fed
experimental ratlons during the experimental period.

__Experimental rations
tems R __RZ__ R3 R4 ___R6__ IMSE
period
uration (day) 165 165 165 165 165
oncentrate feed mixture® 6.00 4.50 3.50 3.00 2.00
Berseem hay* - 2.00 2.00 - -
Rice straw* 3.00 2.25 250 1.25 1.50
Maize silage” - - 15.00 15.00
El-Mufeed® - 1.00 1.00
DM (kg) 8. 27:: 802  7.93 8. 41:: 8.32 0.6
TON (kg) 4.88° 4.80) 4.88; 5457 56537 013
CP (kg) 0.59° 0.59"b 0.55% 0.50™ 046 0.01
DE Mcal 21.5 2117° 2153° 2405° 24.39° 0.57
'The whole exp. pericd
DM (kg) 887 869 863 898 891 0147
DN (kg) 538 532 538 5 7’9a 5. 85 0.12
DCP (kg) Ca 0. 64ﬂ ,0.631 .0. 60“‘b 057" 054" 0.01
DE Mcal 23. 70 23.44° 23.72° 2554* 2581°  0.52
* as fed.

a, b, ¢: Means In the same row with different superscripts differ significantly (P<0.05).

Body weight gain:

The average daily gain (Table 5) for experimental calves in the 1% period
appeared to be more affected by TDN and DE intakes (Table 4). It was
noticeable that Rs, R4y and R; with the highest TDN intake (5.53, 5.45 and
4.88 kg/day, respectively) and DE intake (24.39, 24.05 and 21.53 Mcal/day,
respectively) produced the highest daily gain (1.01, 0.96 and 0.90 kg) while
calves fed R, and R, consumed the lowest daily TDN and DE intakes
recorded the lower daily gain being 0.79 and 0.87 kg. Statistical analysis
showed highly significant differences (P < 0.05) in daily gain among
treatments.

However, average daily gain in the 2™, 3™, 4‘h and 5™ groups were higher
by 10.13, 13 .92, 21.19 and 27.85% than the 1% group fed control ration. it
was clear that feeding BH or MS with or without El-Mufeed increased daily
gain, which may be attributed to the comparatively higher digestible nutrients
intake (TDN and DE). Mchamed et al. (1999) and Mohsen et al. (2001)
indicated that Friesian calves fed rations containing MS achieved higher daily
gain than other calves fed rations contained CFM and RS with or without
berseem hay.

There was appreciable improvernent in gain and feed efficiency as Kg
DM, TDN, DCP and Mcal/kg gain in BH with or without El-Mufeed (R3 and
R2}), the maximum growth was attained by animals in groups fed R5 and R4
where MS with and without El-Mufeed incorporated in the diet. (Fouad et af.,
1997; Khinizy et al. 1997 and Mohamed et al, 1999), found that the
consumption of MS or El-Mufeed by the growing calves accompanied with
improvements in feed conversion efficiency. The inclusion of BH, MS and El-
Mufeed in the tested rations serves three purposes; it reduce the fiber content
(Table 2), improve nutritive values (Table 3), and also it provides more readily
available energy which improves protein utilization. Similar results were also
observed by several workers (Fouad et al.,, 1997 and Khinizy et al. 1997).
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improvements in gain and feed efficiency in calves fed BH and MS with or
without El-Mufeed could be attributed to a closer balance of protein / energy
ratio required for tissue growth with that of the nutrients supplied (Sudana
and Leng, 1986).

Table (5): Live body weight gain of buffalo calves fed experimental

rations.
Experimental rations

Items Ri _RZ_R3 R4 R IWSE]
1™ period (1-165 day)
Duration (day) 165 165 165 165 165
Initial body weight (kg) 174.75 176'75b 176'50:: 175.09‘, 17475 437
Final body weight (kg) 304.50° 321.00h 324.50¢ 333'25':: 340.75° 7.86
Total body weight gain (kg) 120.75° 144.25" 148.00° 158.25™ 166.00° 6.15
baily body weight gain (kg) 0.79° 0.87° 0.90% 0.96° 1.01° 0.04
The whole exp. period (1-225 day)
Duration (day) 225 225 225 225 225
Initial body weight (kg) 174.75 176.75 176.50 175.00 174.75 4.37
Final body weight (kg) 367.75° 376.50°° 363.00°° 391.257 400.75°  6.60
Total body weight gain (kg) 193.00° 199.75° 206.50  216.25™ 226.00° 5.30
aily body weight gain (xg) 0.86° 0.86* 0.92* 0.96~ 1.00° 0.02

a, b, c: Means in the same row with different superscripts differ significantly (P<0.05).

The over all means of total body weight gains for the 2™, 3™, 4™ and 5"
groups were highly significant (P<0.05) differences compared with controi
group (Table 5). The average daily gain in this study seemed to agree with
the general patiern observed by Khinizy et al. (1997} and El-Sayes et al.
(1997} when fed buffalo caives maize silage with variable ratio of concentrate
mixture and also Fouad et al. (1997) when feeding buffalo calves El-Mufeed
liquid or dry in partial replacement of concentrate feed mixture. The increased
biological active substances (minerals and vitamins) could be associated with
the recovery of the losses nitrogen (Ames et al, 1980, Habeeb et al, 1895 and
Fouad et al, 1997), or availabilty of fermentable N and available
carbohydrates supplied by El-Mufeed and MS. Consequently, the growth of
cellulolytic rumen microbes could have been improved, which might have
result in better utilization of hay (Fouad et al, 1997} or MS (Khinizy st al,
1997).

Feed efficiency:

Feed efficiency as the amount of DM, TDN, DCP and DE required to
produce one kg live body weight gain during the 1* period are presented in
Table {6). Resuits indicated that, calves fed control rations (R} were the
lowest feed efficiency (10.46 kg DM, 6.18 kg TDN, 0.75kg DCP and 27.24 DE
Mcal/kg gain) compared with calves fed other rations. The differences among
groups were highly significant (P<0.05). Better feed efficiency was attained
by calves fed MS with or without El-Mufeed (Rs and Ry} followed by calves
fed BH with or without E-Mufeed {R3 and Rj), which may be due to the
higher TDN and DE concentration in these rations compared to control ration,
This is an indication of higher metabolizable energy in the DM of the 2™, 3",
4™ and 5" rations would be more efficiency utilized for growth (Blaxter, 1967).

The average feed efficiency over entire the experimental period (Table 6)
indicated that kg DM, TDN, DCP and DE required to produce one kg daily
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gain significantly (P<0.05) differ among ail groups. These results may be due
to the variations of the average daily gain and average feed intake during the
1% period as shown in Tables 4 and 5. Similar results obtained by El-Sayes et
al. (1997) and Khinizy et al. (1997) who found that buffalo calves fed rations
contained maize silage showed hetter feed efficiency.

Table (8): Feed efficiency of buffalo calves fed experimental rations.

~ Experimental rations
jtems R R2__ RS R4 R5 IWSE
1° period: b b b
Kg DM/kg gain 10.46° 022 8.81 8.76° 8.23 0.59
Kg TDN/kg gain 618 552 543 568 548 033
K% DCP/ kg gain 0.75° 068 061° 0623 0465 005
DE Mcal/kg gain 27.24° 2433 2393° 2503° 24.15° 145
The whele exp. period o b b
Kg DM/kg gain 10.32° 977 9380 9.35 8917 041
Kg TDN/kg gain 6.25° 597 585 6.03° 585 023
Kg DCP/ kg gain 074"  0.71%, 065° 059~ 054° 003
DE Mcal/kg gain 27.56" 2634 2578° 2661 25.81° 1.00

a, b: Means In the same row with different superscripts differ significantly (P<0.05),

Economic efficlency:

Data of the economic efficiency during the 1% period (Table 7) indicated
that, the lowest feed cost for producing one kg gain was achieved by calves
fed MS with or without El-Mufeed (Rs and Ry} being 4.44 and 5.26 LE/kg
gain followed by calves fed R; and R; contained BH with or without E}-
Mufeed (6.01 and 6.87 LE/kg gain), while calves fed
control ration recorded the highest feed cost / kg gain (7.90 LE/kg gain).
Using MS and BH with or without El-Mufeed decreased the cost of feeding for
producing one kg gain by 13.04, 23.92, 33.42 and 43.80 % for Ry, Rs, Ry and
Rs, respectively compared with control group.

The same trend was observed with the relative economical efficiency in
the 1% period. Results showed that the best relative economical efficiency
was obtained by calves fed MS with or without El-Mufeed (Rs and R;) being
2.93 and 2.47 fallowed by those fed BH with or without El-Mufeed (R; and Ry)
being 2.16, 1.89, while those fed control ration recorded the lowest relative
economical efficiency (1.65) with significant differences (P<0.05). These
results mainly due to the higher daily gain (Table 5) and the lower feed cost
of calves (Table 7) which increased the daily income (price of the daily live
body weight gain) recorded with calves fed MS and BH with or without El-
Mufeed compared with control group as shown in Table (7).

Data of economical efficiency during overall experimental period (Table 7)
indicated that the highest feed cost for producing kg gain and the lowest
relative economical efficiency were achieved by calves fed control ration
(7.82 LE/Kg gain and 1.67) followed by calves fed R; and R, contained BH
with or without El-Mufeed while those fed MS with or without El-Mufeed (Rs
and R,} recorded the lowest feed cost and the best relative economical
efficiency. This may be due to the lower price of MS, BH and El-Mufeed
compared with CFM. It is well known that forages conserved such as hay or
silage are normally cheaper per unit of energy than concentrate (Hamilton,
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1957). Using maize silage for fattening buffalo calves improved their
performance and reduced cost of feeding and minimizes the amount of
expensive concentrates in daily ration (El-Sayes et &l., 1997; Khinizy et al,
1997 and Mchamed et a/., 1999).

Table (7): Economical evaluation of buffalo calves fed experimental

rations.
Experimental rations

tems R R R R RS IWSE
1" period

uration (day) 165 165~ 165 165 165
Daily feed cost (LE) 6.24° 598 be 5.41 o 5.05 - 4.48° 0.14
Price of daily gain (LE) 1027° 11317 11.70° 12 1313 048
Feed cost (LE)/Kg gain 7.90° 6.87° 601 5267 444°  0.29
Economic efficiency 1.65° 1.89 2.16° 247" 293 011
The whole period
Duration (day) 225 225 225b 225,)c 225
Daily feed cost (LE) 6.70° 6517 6.10° 583% 641° 013
Price of daily gain (LE) 11.18° 1157° 11.98° 1248° 13.00° 0.31
Feed cost (LE)/Kg gain 7.82° 7'33; 6.58, 6.08‘h 538° 020
Economic efficiency 1.67° 1.78 196" 214 240" 0.0

a, b, c: Means In the same row with different superscripts differ significantly (P<0.05).

The prices in Egyptian pounds (LE/ton) were 1000 for CFM, 650 for
BH, 80 for RS, 130 for MS, 410 for El-Mufeed and 13 for kg live weight gain
during year 2004.
Carcass characteristics:

Data in Table (8) indicated that there were significant differences in
fasting body weight, hot carcass weight, boneless meat weight and boneless
meat to bone ratio among calves fed the different experimental rations.
However, the differences in dressing percentage and bone weight among the
different experimental groups were not significant {(P>0.05). These resuits are
in accordance with those obtained by Mahmoud et al. (2003) who found that
dressing percentage were nearly similar in growing Friesian calves fed
control and maize silage rations.

Physical characteristics:

Results in Table (8) revealed that tenderness and water holding capacity
of eye muscle meat showed no significant differences between treatments.
The slight increase of meat tenderness in some treatments might be due to
the variations in moisture content of meat, differences of fiber diameter,
amount of connective tissues and protein solubility (Etman, 1985). The
decrease of water holding capacity could be due to the decrease of pH value
towards the isoelectric point of muscle protein as well as the association of
actin and myosin leading to decrease of protein solubility and decrease of
free chemical groups that are able to bind water (Solovier, 1966).

Color intensity of eye muscle meat was between 0.649 and 0.789 O.D.
with significant differences between treatments. Yamazaki (1981) found that
marbling fat content of carcass was the most important factor affecting color
intensity, while Binder et al. (1986} reported that, apart of darker lean color
due to higher myoglobin concentration in the eye muscle of steers. The
values of pH of eye muscle meat of buffalc calves fed different experimental
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rations were not significantly (P>0.05) affected by different treatments, which
ranged between 6.00 and 6.50. It is known that pH value of meat reflects the
struggle of animals and the amount of glycogen content of muscle at
slaughter (EL-Sharkawy, 2006). Eye muscle area of buffalo calves fed the
experimental rations ranged from 55.68 to 63.83 cm® without significant
differences between treatments. The differences among the groups of eye
muscle area might be attributed to the varation in carcass weight, edible
meat percentage and the marbling of carcass (Etman, 1985).

Table (8): Carcass characteristics, physical characteristics and
chemical composition of eye muscle meat for buffalo calves
fed experimental rations.

Experimental rations
tems R R R R4 RS IWSE]
Fﬂm_saj_eﬂe,tsﬂ_s%:s e e -
asting body weight (kg) 367.75: 376.50°" 383.00 F 391.25° 400.75° 8.60
Bot carcass weight (kg 193.91° 201.75% 208.20% 214.26% 221.29° 3.77
ressing percentage % 5273 5359 54.36 5476 5522 024
Boneless weig?t( g) 138.05° 145.98™ 152.80%°158.41% 165.01° 3.05
Bone weight (Kg) 5586 5579 5540 5585 5628 1.0
Boneless meat: bone ratio 247 262 276 284° 293* 004
;hgsical charag_t,gristics
enderness cm®) 234 2.00 2.1 2.37 2.46 0.15
MWater holding capadly (o) 415 466, 430 411 390 0.2
Color intensity 0.734™ 0.786™ 0.789%° 0.673° 0.649° 0.02
pH value . 650 615 630 650 600 0.08
Emuscle area {cm°) 56.09 5568 6383 5936 6349 198
ical compositi b b
oisture 75.65° 75.49° 75.10® 73.80° 73.67° 0.31
rude protein* 79.1Q 7886 7931 77.04 7974 120
ther extract* 10.00° 678’ 10.51° 12.60" 12.89" 046
516 545° 521%® 505 566" 0.0

*On dry matter basis
a, b, c: Means In the same row with different superscripts differ significantly (P<0.05).

Chemical composition:

Chemical composition of eye muscle meat Table (8) indicated that
moisture contents of fresh meat of buffalo calves fed different rations ranged
from 73.67 to 75.6% with significant differences between treatments. It was
observed that there was relation between moisture contenis and water
holding capacity. The moisture content increased significantly in meat of
calves fed on R1 while moisture content in meat of calves fed R5 was lower
than that the other treatments. The contents of crude protein (on dry matter
basis) of eye muscle meat were nearly similar in all treatments without
significant differences.

The contents of ether extract of eye muscle meat (on dry matter basis)
showed significant differences among groups. Data revealed good agreement
with the results of tenderness. Wood of al. (1999) indicated that a high
intramuscular fat (ether extract) decreases the muscle resistance to shearing
because of dilution of fibrous protein by soft fat. Ash contents of eye muscie
meat showed significant differences among the treatments, which ranged
between 5.05 in R4 and 5.66 in R5. These results indicated that buffalo
calves fed ration R5 recorded the best values of carcass characteristics,
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followed by calves fed ration contained R4.

From these results it could be concluded that introducing maize silage or
berseem hay with or without El-Mufeed rations for growing buffalo calves
improved digestibility and nutritive values, body weight gain, feed efficiency
and reduced dally feed cost due to reducing the amount of concentrate feed
mixture.

REFERENCES

Ahmed, B. M.; H. T. Taie; M. M. Bendary and K. F. Abdel-Lateif (2003).
Infiuence of dietary comn silage on digestibility, performance and
economical efficiency of dairy cattle. Egyptian J. Nutr. and Feeds
(Special Issue) 6: 587.

Aitken, A.; Casey, J.C.; Penny, L.F. and Voyls, C.A. (1962). Effect of dryin
temperature in the accelerated freeze drying of pork. J. Sci. & Fd.
Agric., 13, 439.

Ames,D.R. Brink and C.L. Williams.(1980). Adjusting protein in feedlot diet
during thermal stress. J. Anim.Sci. 50: 1-11.

Animal Production Research Institute Recomnmendation (1597). Animal
Nutrition Scientifically and Practically. 1* Ed. Animal Production
Research Institute, Agricultural Research Center, Ministry of
Agriculture, Dokki, Giza, Egypt (In Arabic).

AOAC (1990). Assgciation of Official Analytical Chemists. Official Methods of
Analysis, 15" Ed., Washington, DC.

Bendary, M. M.; S. A. Mahmoud; E. M. Abd El-Raouf; M. K. Mohsen and H.
M. A. Gaafar (2001). Economical and nutriticnal evaiuation of ensiling
cormn crog. Egyption J. Nutrition and Feeds (Special Issue), 4: 89.

Binder, T.D.; Schupp, A.R.; Mchamed, A.B.; Rumore, N.C.; Montogomery,
R.E.; Bagley, C.P. and McMillin, KW. (1986). Acceptability of beef
from Angus-Hereford or Angus-Hereford-Brahman steers finished on
all foraEe or high energy diet. J. Anim. Sci., 62: 381. |

Blaxter, K. L. (1967). The energy Metabolism of ruminants. 2™ Ed.
Hutchinsm London.

Chemjong, P.B. {1991). Economic value of urea-treated straw fed to
lactating buffaloes during the dry season in Nepal. Tropical Animal
Health Prod., 23: 147.

El-Sayes, M.F.; M.R.M. Mostafa and M.K. Hathout (1997). Nutritional and
economic efﬁcie&czvfor usir}? the maize silage in fattening buffalo
calves locally, 5 orld buffalo Congress, Animal prod. Res. Inst.
A.R.C. PP 386, Giza, Egypt.

Ei-Serafy, A.M. (1991). Efficiency of converting Egyptian clover to milk and
meat production in two models of animal production in A.R.E. during
ears 1985 and 1890. 3™ Sci. Symp. on Animal, Poultry and Fish

utrition. Sakha, Kafr EI-Sheikh, 26-28 Nov. pp. 119-133 (in Arabic).

El-Sharkawy, A.M.A. (2006). Effect of some growth promoters on meat
production, gquality and it's cooking properties. Ph-D. Thesis, Fac. Of

ric. Kafr El- Sheikh, Tanta Univ..

Etman, K. (1985). The effect of limit of concentrate feedin% and roughage
an ‘meat production. Ph.D. Thesis, Fac. of Agric., Moshtohor, Zagazig

niv.

Fouad, R.T. AAM. Fahmy, M.M. Mohey El-Deen; Badr B. Matter and
AE.M. Khinizy (1997). Effect of Urea-Moclasses minerals mixture on
t1h4e-2 gerformance of buffalo calves. J. Agric. Sci. Mansoura Univ., 22:

5605



Ghanem, G. H. A.

Gaafar, H.M.A. (2001). Performance of growing calves fed rations containing
comn silage. ph. D. Thesis, Fac. Of Agric. Kafr EI-Sheikh, Tanta Univ.

Grau, R. and Hamm, F. (1957). Uber des Waasser binding Overmagen de
Muskels, Zeitsahnft fur bebananittal Untor. Untercucining Und
Fercining, 105, 6, 446-460,

Habeeb, A.A.; |.F.M. Marai; A.H. Daader, and H.M. Yousef. (1995). Effects
of diet supplementation and body cooling on heat "g.tressed Friesian
calves reared under eastern desert of Egypt. Proc. 5 Sci. Conf. Anim.
Nutrion, 1: 39, Ismailia, Dec. 1995,

Hamilton, R.A. (1957). Proc. Agric. In the British Econ., P. 159, London:
Imperial Chemical Industries.

Husaini, S.A.; Doartherage, F.B. and Kunkle, L.E. (1250). Studies on meat 1l
observations on relation of biochemical factors to change in
tendemess. Fd. Technology. 4(9); 366-369. .

Khinizy, A.E.M.; R.T. Fouad; M.M. Mohy El-Deen; Badr B. Matter and A AM,
Fahmy (1997). Effect of feeding whole green maize silage with urea-
molasses minerals mixture on performance of buffalo calves. Egypt. J.
Appl. Sci., 12: 408.

Mahmoud, S.A.; M.K. Mohsen; M.M. Bendary; E.M. Abdel-Raouf and H.M.A.
Gaafar (2003). Performance of growing Friesian calves fed rations
containing com silage. 2- Blood constituents and carcass traits.
Egyption J. Nutrition and Feeds (Special Issue), 6. 727.

Mohamed, M.M.; Sayeda.M.M. Ahmed and M.M. Bendary (1999). Productive
and reproductive performance of dgrowing calves fed rations containing
maize silage. Egyptian J.Nutr. and feeds, 2:445.

Mohsen, M. K; S. A. Mahmoud, E. M. Abdel-Raouf, M. M.Bendary and H.
M.A. Gaafar (2001). Performance of growing friesian calves fed
rations containing corn silage 1- Nutrient digestibility, rumen activity,
live body weight gain and economic evaluation. Egyption J. Nutrition
and Feeds (Special Issue), 4: 485,

NRC (1988). Nutrient Requirement of Dairy Cattle. 6™ Ed., National Academy
Press, Washington, D.C.

Solovier, V.E. (1966). The meat aging. Fd. Industry Publ., Moscow.

SPSS for windows (1999). Statistical package for the social sciences,
Release 10, SPSS INC, Chicago, USA.

Sudana, I.B. and R.A. Leng, (1986). Effects of supplementing a wheat straw
diet with urea or urea molasses block or cotton seed meal on intake
and live weight change of lambs. Feed Sci. and Tech., 16, 25.

Tiwari, S.P.; V.B. Singh, and Usha Wahra (1990). Urea molasses mineral
block as a feed supplement. Effect on growth and nutrient utilization in
buffaloe calves. Anim. Feed Sci. and Tech., 29: 333.

Van Keulen, J. and Young, P.A. (1977). Evaluation of acid insoluble ash as a
natural marker in ruminant digestibility studies. J. Anim. Sci., 44: 282.

Wood, J.D.; Enser, M.; Fisher, AV.; Nute, G.R.;: Richardson, R.l. and
Sheard, P.R. {1959). Manigulating meat quality and composition.
Proceedings of the Nutrition Society, 58: 363-370.

Yamazaki, T. (1981). The effect of a%e and fatness on meat quality and
quality of beef cattle, IV. The changes of colour and tenderess of
meat with the advance of age. Bulletin of the National Grassland Res.
Institute. No. 20, 119-131. (c.f. FSTA, 14, 2352, 1982).

5606



J. Agric. Sci. Mansoura Univ., 31 (9), September, 2006

PR NNLPXVNE FVR FLI I 5 TIVRr POWRT RWTIg - i - Pl e L
sl dgaal g1

F’Lﬁ AM.\.&UM-QJLAA

o8 yad o Aah ‘qﬁbjl Qigaall 38 e ol gpadl gUN & gag dgaa

LTl e ganna O (N Connl 34l VY ez g aa€ VYO Uiy bl ugala Jae To il
8 ) (oY 5l DI Ty s G 0 o ik Ul phe i g (e game US (b Sl )
—1 gl LS (Al Ga IV a3 170 el
{R) 0 G %YY S e cile b ylil %Y g
Ca s o ) YT+ G %Y+ 58 e e hagla %oY fg
2id e SoA + g G pRYY + ) JERYA + K e e b ia % %EY 1
S AES %eY + ) S%VE + 35 dle il %XT g
c28d Bl %A +3 3 e %0 + 53 JE%IY + S pe e dagli % %YY g

e O pall asep ul 2 (YY0 ag s e VT 4l (e cg gl 5 ) L0 SN oWl
%Y+ + 0 BT %VY + 38 e dile daglia %0V e LigSataaly dlle Lle AR Cie gapad
< gl S %N + 550 £

ol Al Jils 033 e S e e ) Jib O e Jeaaidl) pRED e g8
dogn gl TP S pall (e S pF ANy 3N pabiall apan puted CDllue g pine 33 )
AN o o G fiaad SN U pina p gl (ol (8 siae il Wiy olaguingall 200
LSO R D E, (g Bag)

el Ygine i i 093 ¢ o 550 o0 e Lyl GO e St gl skl
il i o piagall 0898 e JgSle Iy Laguingall Ay La guingall 300 LS Sl 0 S
S0 4, 5l 3 iy )

"ACTR | o PO TR WIS & PRSP P W L P i CAE gapall gl _,.-J'Id.hak.u_,ucﬁ_ﬁ
Jaad pladl b it gl )+ Y55 (P J g SN Ao papay B A %Y Y,AC (YY,00 Y,4Y
QLAY GLAA T sy Jy € de gane e Ddad ddagt ) (BN (LN Gl panall il
cA AT e %1T,YA

Juia il U gine il Jilas 093 o ae 33 M o Tygiadl G e skl Jgpal) Cifia
e ol Ga e B3 U aall WD oy ol Z060 3 550, Y15 D 403 s0lS
VIR S0l Oy SN An papa ol L cagiad gy

G U gias 3 il B 09§ pe 5A0 00 o D fadd) EDWD e B0 Jgpadl Cilia
a2 A0 2y 5l 555 W) S0 DUA Lol SolS Juadf By gad a2 JS A0 4SS
Jysi€l e o S3aad Jgaalt ekl baiy el (90 3 ae pa il G e 31308 Jpaal)
#@mismﬂﬂjﬂﬁswwm#‘

iy pall (9399 daidll 059 pReall 0550 (B B Che gasall Gy Ly yina SUDEA) Ciay
c.'.:ﬂSL'\_.;._a-.\L.)l\_,u_u'\l!W‘MM\JL,L_)IIw‘jsuwju‘,n\uu_,‘.)ul!u]lr;ﬂl
dAdRa e panall Ly 5 ABLEL 5 gl (5 Siae y Dagelall Al y ALl

@Jw‘d-"-ﬁ-lu_,-l-l_"c-nf-luﬂwl_ﬁ)‘ﬂ)d‘cxﬂd\i-“ulh‘_)-\nB-“U-‘ludlﬂ-hﬂ
oD Ay AN SpUSY g padl Janay LH3RY 0l g puiagdl puad Y ,_g.:l il e galadt Jgonll
o Sl Glall a8 il Apiii e gl 3000 485 Wi

5607



