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Abstract: Six-month experiment was carried out in order to investigate the effect of concentrate levels on
performance of buffalo calves. Twenty-one male buffalo calves with average body weight of about 286 kg
divided into three equal groups were randomly assigned to the following concentrate levels., 70,85 and 100%
of the concentrate feed mixture (groups A. B and C, respectively). Allowance of the concentrates was offered
to all animals twice a day at 8 a.m. and 2 p.m. in equal portions while roughage (rice straw) was available at all
time. Body weight, feed intake and feed conversion were determined. Acid insoluble ash was used to determine
digestibility. At the end of the experiment all calves were slaughtered and carcass traits were recorded. No
differences between groups regarding the change in body weight were detected. Calves fed 100% concentrate
gained more than the other two groups in all experimental periods. The overall average feed intake for groups
A. B and C were 8.65, 9.81 and 11.11 kg/d, respectively. Feed conversion was better for the 70% group than the
control. No differences were found regarding the digestibility of all nutrients as a result of feeding different
concentrate levels during summer season. However, during winter season some differences were found
regarding digestion coefficients of DM and CP being higher in group C than the other groups. Heavier weights
of carcass, bone and boneless meat were obtained from calves of group C comparing to the group and group
B which had non significant less values than group C. Dressing percentage was higher (P<0.05) in groups B
and C than group A. Meat to fat ratio followed the same pattern of dressing percentage. 
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INTRODUCTION roughage ration (54.2 and 47.4 %) and on 80 %

Farmers are always aiming at achievement of higher stated that the boneless meat percentage did not
productive performance along with lower feed significantly differ with calves fed either 50 or 80%
consumption i.e., best utilization. Preston [1] suggested concentrate.  Trinkle  et al. [3] reported that feed
that in order to achieve the best performance of growing- restriction `had no significant effect on separable fat,
fattening animals, farmer should select the basal muscle  or  bone  of  the  carcasses  when  the  360  and
carbohydrate (concentrate) resource according to 500  kg  weight  groups  were  compared.  Egger  and
availability, potential fermentability and price. Nowadays, Hilfiker [4] showed that restricted feeding can lead to
the price of animal feedstuffs, especially concentrates is significant feed economies without affecting carcass
going up leading to higher prices of the animal products quality. Murphy and Loerch [5] fed all concentrate diets
(milk, meat etc). To produce low price meat, feed intake at intake Levels of 100, 90 or 80% of ad libilum. Carcass
should be programmed in order to lower the concentrate quality grade and 12th rib back fat were reduced (P<0.04)
ratio in the diet. This could be achieved by restriction of with decreased in daily feed intake when all-concentrate
concentrates with ad libitum feeding of roughages. Data diets were fed. Traxler et al. [6] conducted two trials  over
in the literature indicate no specific trend of the effect of a  2  year   period  using  144  (170  kg  live  weight)  and
concentrate on performance and carcass traits of buffalo 120 (137 kg live weight) Holstein steer calves in year I and
calves. El Ahry [2] showed that Friesian and buffalo 2, respectively. Calves were fed diets of whole maize +
calves fattened on a 50 % concentrate ration dressed pelleted supplement, without (no roughage) or with a
higher (54.4 and 57.5%, respectively) than those fed on all roughage pellet fed during the growing and/or finishing

concentrate ration (52.6 and 54.7, respectively). They
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period,  or  whole or cracked maize + hay crop silage period. Daily feed allowance and were completely
during the growing’ and finishing period. The roughage consumed by calves during the experimental period. 
pellet  supplied  15  and  6%  roughage  during  the
growing  and  finishing  periods,  respectively,  whereas Digestibility Trials: Two digestibility trials were carried
the hay crop silage supplied 7 and 10 % roughage, out, one during’ summer season and the other during
respectively. Carcass characteristics were similar between winter. Three animals from each experimental group were
treatments,: except steers fed hay crop silage had higher used to determine the digestion coefficient of nutrients.
yield grades than those fed the roughage pellet. The Acid insoluble ash (A IA) technique was used as an
present study was carried out to investigate the effect of internal marker determine digestibility according to Van
programming feed intake, i.e. concentrate restriction on Keulen and Young [8].
animal performance, nutrient digestibility and carcass
traits. Rumen Content: Rumn liquor samples were taken after the

MATERIALS AND METHODS ruminal fluid was strained through four layers of cheese

This study was carried out at the farm of the Faculty Ammonia-N determination was carried out as soon as
of Agriculture, Menofiya University (Shebin El-Kom). The possible using the steam distillation method described by
experiment lasted for 188 days. Twenty one male buffalo total volatile fatty acids (VFA) was measured according to
calves were divided into three groups, seven calves each. AOAC [9].
Average initial body, weights were 285, 285 and 286 kg for
the groups A, B and C, respectively. Animals were Slaughter Procedure: Animals were slaughtered at the
housed throughout the experimental period in closed time they reach the market (kg avg. body weight). The
stable. Calves were weighed monthly in the morning weights of each of the head, legs, hide; liver, heart lungs,
before feeding and fasting weights were recorded. kidney, testis and the digestive tract (full and empty) were
Animals were randomly assigned to one of the following recorded. The carcass was split carefully into two equal
feeding system: (I) Ad libiturn concentrate feed mixture longitudinal halves as in customary. All carcass studies
(CFM) feeding according to Kearl [7] (control, group C); were made on the left side of the hot carcass. Samples of
(2) restricted feeding at 85% of CFM of group C (group longissimus dorsi muscle at the (9-11 ) ribs were taken for
B); (3) restricted feeding at 70% of CFM of group C chemical analysis. Ribs were dissected into lean (L), fat (F)
(group A). Allowance of the concentrates was offered to and bone (B) 
all animals twice a day at 8 a.m. and 2 p.m. in equal
portions. All animals had access to their roughage Chemical Analysis: Feed stuff, feces and meat samples of
allowances during the day time; roughages were green all  animals  were  chemically  analyzed  according to
Berseem plus rice straw in winter or Berseem hay in AOAC [9].
summer. Chemical analyses of feed ingredients used in
this experiment are shown in Table (1) Water was offered Statistical Analysis: Data were statistically analyzed
freely all the day. Daily feed allowances were changed according to SAS [10] Duncan's new multiple range test
quantitatively according to the change in body weight. was used to compare every two means of the different
Animals  were  fed  individually   along  the  experimental traits studied. 

slaughter of calves from animals of each group. The

cloth and pH value was measured by a pH meter.

th

Table 1: Chemical analysis of the ingredients used in the present study

Item
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Ingredient DM OM CP EE CF NFE Ash

CFM2 100 95.65 18.95 4.10 9.83 62.77 4.35
YC 100 97.90 8.51 4.21 2.90 82.28 2.10
SBM 100 93.50 47.50 0.80 5.83 39.37 6.50
Berseem 100 84.80 15.90 1.53 22.10 45.27 15.20
Berseem hay 100 8434 12.00 2.60 32.00 37.74 15.66
Rice straw 100 82.20 3.31 1.32 37.15 40.42 17.80

DM. dry mater; OM, organic matter; CP, Crude protein; EE, ether extract; CF, crude Fiber; NFE nitrogen – free extract; CFM , concentrate feed mixture;(2)

[39%], yellow corn; 25% undecorticated cotton seed. 12% soybean meal, 14% rice bran, 5% molasses, 3% lime stone and 1% sodium chloride.
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RESULTS AND DISCUSSION Ke1lison and Chrismon [17] found that in the first period

Animal Performance: The effect of feeding concentrates noted for cattle fed the high energy ration. Traxler et al.
at restricted levels (85 and 70% of ad lib) on the [6] reported that daily DM and concentrate intakes were
productive performance of the growing buffalo calves is lower for steers fed on the non roughage diet than for
presented in Table 2. Average initial body weight was steers on all other treatments. Loerch and Fluharty [15]
286±9 kg in all groups. The corresponding average final reported that during the last 102 days calves on the 85%
body weight was 466, 463 and 478kg for groups A, B and concentrate diet had higher (P<0.05) DM intake than
C, respectively. Data in Table 2 showed that total gain those fed the 100% concentrate diet. Feed conversion
was 180, 177 and 191 kg for groups A, B and C, ratio (FC) was calculated as kg DM intake/kg gain and
respectively. In general, group C gained more than the presented in Table 2. Buffalo calves fed the 70% restricted
other two groups in all experimental periods, however, concentrate (group A) were significantly (P<0.05) more
differences were not significant. The overall ADG was efficient in converting their feed to gain than the control
957, 941 and 1017 g in the same respective order which group at almost all the experimental periods. Values of
differences were not significant. El-Ashry [2] reported group B (85% restriction) were intermediate between the
similar ADG (0.76-0.8 1kg) in a fattening trial, with 1.5-2 other groups. This was mainly due to the lower feed
years old with un-castrated male buffalo, receiving a intake along with the same growth rate. The average FC
ration of poor quality roughage and urea plus moderate was 9.03, 10.43 and 10.93kg DM/kg gain. Differences were
amounts of concentrates. In another study El-Ashry et al. statistically significant. In general, FC decreased with
[11] showed that daily gains were 0.38, 0.61 and 0.71kg for advanced ages of all animal at all the experimental periods.
buffaloes fed green fodder, 50 and 80% concentrate El-Ashry et al. [11] showed that FC values for buffaloes
ration, respectively. Sahoo and Pathak [12], Sampath et al. were 11.5, 5.6 and 5.7 kg, for all roughages, 50 and 80/s
[13] and Verma et al. [14] reported lesser growth rate with concentrate rations, respectively. E1-Kholy [18] showed
feed restriction ranging between 337 and 500g. Loerch and that FC was 10.8, 11.44, 8.72 and 10.47 kg feeds/kg gain.
Fluharty [15] reported that during two phases of growth, Traxler et al. [6] reported higher FC for steers fed on
(first 84d and last 102d), level of dietary concentrate did the non-roughage diet than for steers on all other
not affect average daily gain of steers. Paul et al. [16] treatments. Loerch and Fluharty [15] reported that during
evaluate the growth performance of Nili-Ravi calves on the finishing phase FC highest (P<0.05) for steers
roughage dominated feeding regimes supplemented with continually fed 100% concentrate, lowest (P<0.05) for
different levels of concentrates and reported no steers continually fed 85% concentrate. Rajnish et al.[19]
significant differences in growth rate. In comparing reported that DM, DCP and TDN intake per kg gain was
performance on all concentrate vs. concentrate plus less  (P<0.05)  in  restricted-fed  than  ad  libitum  fed
roughage rations, the general pattern of results indicate calves showing better feed conversion efficiency in
that rate of gain was essentially equal. restricted fed animals. Data in Table 2 also represented the

The overall average feed intake for the three calculated economic efficiency (calculated as feed price
experimental groups A, B and C were  8.65, 9.81 and I1.1l required for one kg gain). From economical point of view,
kg/d,  respectively.  Differences were significant (P<0.05). calves  fed   restricted  concentrates  were  economically

(250-385kg), significant (P<0.05) lower feed intake was

Table 2: Change in body weight of buffalo calves fed different concentrate levels (mean ± SE)

Experimental period (Month) Group A (70% CFM) Group B (85% CFM) Group C (Control)

Initial body Wt, Kg. 286±9.22 286±9.42 287±8.59

Final body Wt, Kg. 466±7.07 463±5.80 748±4.42

Total gain, kg. 180±1.98 177±2.03 191. ±1.12

Average daily gain, g.. 957±20.78 941±53.29 1016±78.53

.Average daily Fl, kg 8.65±1.27 9.81±1.29 11.11±1.53a b c

Feed / gain ration (F C) * 903±1.37 10.42±1.32 10.93±1.54 a  b  b

Economic efficiency** 8.51±0.27 9.67±0.48 10.77±0.54 a  b  c

a,b,c Values having different superscript within the same row are significantly different (P> 0.05), *FC feed conversion: the amount of feed required for one

kg gain in body wt. **The price of feed (LE) required for one kg gain 
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Table 3: Effect  of  concentrate  restriction  on  digestion  coefficient  of  the experimental  rations  fed to buffalo calves during summer and winter seasons
(Mean ± SE) 

Group A (70% CFM) Group B (85% CFM) Group C (Control)
Item ---------------------------------------------------------------Summer season ------------------------------------------------------------------------
DM 67.31±0.58 69.35±0.95 68.33±0.46
OM 69.114±0.59 71.23±1.14 71.25±0.60
CP 65.02±101 66.56±1.35 69.16±0.29 a  a  b

CF 58.93±2.22 60.60±1.40 59.20±2.28
EE 65.99±0.99 66.70±1.40 68.30±0.72
NFE 73.76±0.97 76.04±1.20 75.55±1.03

---------------------------------------------------------------- Winter season -----------------------------------------------------------------------
DM 68.57±0.16 68.24±0.14 70.13±0.32 a  a  b

OM 71.61±0.33 71.48±0.63 72.26±0.26
CP 64.39±0.68 66.22±0.80 70.22±0.32 a  a b  b

CF 62.27±0.69 63.28±1.27 5773±2.26
EE 65.26±1.16 65.44±0.66 66.88±1.08
NFE 77.14±0.47 76.06±1.32 77.70±0.40
a,b values having different superscripts within the same row are significantly different (p<0.05).

Table 4: Rumen characteristics of buffalo calves fed different concentrate levels (Mean + SE)
Item Group A (70% CFM) Group B (85% CFM) GroupC (Control)
pH 7.40± 0.03 7.44±1.44 6.86±3.12b b a

Total VFA meq/dl 8.17±0.50 8.85±0.54 10.94±0.56a a b

NH3- N. mg / dl 18.94± 0.98 16.02±0.90 14.20±0.80c b a

a,b,c Values having different superscript within the same row are significantly different

Table 5: Carcass traits of buffalo calves fed different concentrate levels (Mean ± SE) 
Item Croup A (70% CFM) Group B (85% CFM) Group C (Control)
BW pre slaughter, Kg 466±7.07 463±5.8 478±4.42
BW Post slaughter, Kg 444±7.3 444±6.53 457±5.84
Carcass, kg 248±6.1 256±7.51 262±6.20a b b

Head, kg 25±0.61 24.35±0.88 24.5±0.46
Skin, kg 51±0.91 53±1.23 52.2±1.79
Digestive tract full, kg 80.14±2.63 75±1.48 75.64±2.05
Digestive tract empty, kg 29±1.36 26±0.77 24.7±1.04b ab a

Liver, Kg 5.5±0.14 5.54±0.2 5.59±0.28
Kidneys, kg 1.54±0.05 1.63±0.06 1.69±0.07
Kidneys fat, kg 2.02±0.1 1.99±0.18 2.1±0.26
Lungs, kg 6.28±0.55 6.15±0.41 5.47±0.34
Talk, kg 2.03±0.14 1.49±0.17 1.44±0.16
Spleen, kg 0.9±2.72 0.78±0.07 0.99±0.11
Heart, kg 2.23±0.26 2.11±0.18 2.25±0.17
Tests, kg 0.49±1.88 0.43±0.03 0.48±3.49
9-11  ribs, kg 7.3±0.1 7.5±0.12 7.36±0.11th

Bone, kg 47.35±0.56 47.21±0.9 52.85±1.31a a b

Boneless meat, kg 200.6±5.91 208.8±6.21 209±5.68a b b

Dressing % 53.24±0.29 55.93±0.78 54.77±0.8a b b

Boneless meat % 80.47±0.35 81.03±0.27 79.79±0.56
Meat / fat ration 2.27±0.11 3.04±2.65 2.78±0.17a b b

Meat / bone ratio 3.12±0.18 3.02±0.07 3.26±0.09
Chemical composition of longissimus dorsi muscle at 9-11  rib – sections:th

Moisture 75.24±0.27 75.60±0.36 75.35±0.13
Ash 2.95±0.20 2.69±0.12 3.37±033
CP 80.43±0.91 78.05±1.29 73.74±0.94b b a

EE 11.92±0.3 13.20±0.37 15.32±0.30a b c

a,b,c Values having different superscript within the same row are (p<O.05) significantly different.
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more efficient (P<0.0l) than those on the control feeding Carcass Traits: The effect of feeding systems on carcass
system.  The  prices  (LE)  required  for one kg gain were traits and slaughter information of buffalo calves is shown
8.51, 9.67 and l0.77LE for the experimental groups A, B and in Table 5. Data revealed significantly (P<0.05) heavier
C, respectively. Egger and Hilfiker [4] showed that weights of carcass, bone and boneless meat in calves of
restricted feeding can lead to significant feed economies group C comparing to the group A however, group B had
without affecting carcass quality. Singh et al. [20] found non significant less values for these traits than group C.
that the complete feed was 10.8 I - I 5.77% more Body weights before and after slaughter were also heavier
economical that the conventional feeding system. in group C than group A and B; being 478 and 457kg for
Baraghit et al. [21]concluded that the economic efficiency group C vs 466 and 444kg for group A and 463 and 444 kg
of production was 16.6% better with feeding high for group A; differences, however, failed to reach a
concentrates than feeding high roughage. significant level. The weight of empty digestive tract was

Digestibility: Data in Table 3 revealed the effect of other two groups (26.o and 24.7kg for groups B and C,
concentrate restriction on digestion coefficient of the respectively). Dressing percentage was higher in groups
experimental rations fed to buffalo calves during summer B and C (being 55.93 and 54.77% comparing to 53.24 for
and winter seasons. No differences were found regarding group A. Differences were statistically significant (P<0.0l).
the digestibility of all nutrients as a result of feeding Data show that meat to fat ratio follows the same pattern
different concentrates levels during summer season. of dressing percentage being higher (3.04 and 2.78) for
However, during winter season some differences were groups B and C than that for group A (2.27). The chemical
found regarding digestion coefficients of DM and CP. In composition  of  the  longissimus  dorsi muscle at 9-11
group C, digestibility of DM and CP were significantly, rib-sections of  buffalo  calves  fed  different  concentrate
(P<0.05) higher than the other groups. Afzal et al. [22] the levels  are also shown in Table 4. Percentage of CP
reported that high energy concentrate diets showed only was higher  with  the  restricted  groups A and B than
a trend of greater N digestion, while Singh et al. [23] group C being 80.43, 78.05 and 73.74%, in respective
reported significant differences regarding digestibility of order. Values of EE followed the opposite trend being
DM, CP, EE and carbohydrate. Digestibility in various higher for group C (15.32%) than the other groups (I1.92%
feeding systems. Earlier study; Albin and Durham [24] for group A and 13.20% for group B); differences were
showed digestibility of the DM, CP and gross energy statistically significant (O<0.0l). No differences were
were better with ad libitum feeding than restricted (90 % found between treatment groups regarding moisture and
of ad lib.) consumption. Lister et al. [25] reported a ash percentages in the longissimus dorsi muscle at 9-11
decrease in the digestibility of energy, DM, CP and NFE rib-sections as a result of feeding different concentrates
when all-concentrate ration based on barley was diluted to buffalo calves. 
by 40% ground hay. Oka et al. [27] found that calves fed a high roughage

Results of rumen contents of buffalo calves fed diet had thinner fat than that of calves on a low roughage
different concentrate levels are shown Table 4. The pH diet. Values of carcass traits obtained in this study are
values were significantly higher for groups A and B (7.4 within those reported by Swan and Lamming [28], Charles
and 7.44) than that for group C (6.86). Total VFA followed and Johnson [29], Afili et al. [30], El-Hakim [31] found that
the opposite trend being higher for group C (10.94 meq/dl) the boneless meat percentage of buffalo calves
than the other tow groups (8.17 and 8.85 meq/dl for. A and slaughtered at 325 kg were 73.8, 81.7 and 82.8% for those
B, respectively). Ammonia-N was lower (14.2 mg/dl) in fed 100, 50 and 20 % roughage rations, respectively.
group C than in group B (2 mg/dl) and group A (18.94 Corresponding values at about 400 kg body weight were
mg/dl). Differences were significant. Paliwal and Vidya 78.6, 80.4 and 81.4 %. El-Ashry [2] showed that buffalo
[26] reported an inverse relationship between pH and calves fattened on a %50 concentrate ration dressed
TVFA concentration in the rumen of cattle and buffalo. higher (57.5%) than those fed on all roughage ration
The lowest ammonia-N (14.2 mg/dl) in group C than in (47.4%) and on an 80 % concentrate ration (54.7%).
group B (16.02 mg/dl) and group A (18.94mg/dl) may Boneless meat percentage did not significantly differ with
indicate a higher microbial protein is synthesis in this calves fed either 50 or 80% concentrate. Theurer et al. [32]
group. indicated that dressing percentage, carcass grade, fat

significantly (P<0.05) heavier in group A (29 kg) than the

th

th
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thickness at 3  rib and kidney fat were similar for ad 9. A.O.A.C., 1990. Official Methods of Analysis,rd

libitum or restricted treatments. Trinkle et al. [3] reported
that feed restriction had no significant effect (P<0.05) on
separable fat, muscle or bone of the carcasses when the
360 and 500 kg weight groups were compared. Murphy
and Loerch [5] fed all concentrate diets at intake levels of
100, 90 or 80% of ad libitum. Carcass quality grade and
12th rib back fat were reduced (P<0.04) with decreased in
daily feed intake when all-concentrate diets were fed.
Charles and Johnson [29] concluded that carcass
composition of the buffalo was relatively resistant to
extremes of diet. El- Koussy [33] reported that the
chemical analysis of Longissimus dorsi was variable
according to the type of feeding from 71. 98 to 75.06; 20.50
to 22.15; 3.39 to 3.99 and 0.91 to 1.08 % for moisture,
protein, fat and ash, respectively. 
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