Egyptian J. Nutrition and Feeds (2015), 18(2) Special Issue: 95-103

EFFECT OF FEEDING DIFFERENT LEVELS OF SYNTHETIC LIQUID MILK
ON THE PRODUCTIVE PERFORMANCE OF SUCKLING BUFFALO
CALVES. 2- AT POSTWEANING

G.F. Shahin; Mona E. Farag; S.A. Ebrahim and M.A. Abd EIl-Latif.
Animal Production Research Institute, Ministry of Agriculture, Dokki, Giza, Egypt.

SUMMARY

whole cow milk (WCM) in replacing of the whole buffalo milk (WBM) during pre-weaning on

growth performance of buffalo calves during post weaning. Twelve newly born buffalo calves (9
males and 3 females) were divided randomly according to their body weight and sex into three similar groups
with average body weight 42.13 kg at the beginning of the first part of this study which published by Mona et
al. (2014). Mean live body weight at the beginning of the 2" experiment was 100.51, 98.16 and 92.63 kg and
aged 98, 105 and 84 days at weaning of treatments G1: 100% of allowances from WBM (control), G2: 75%
of allowances from WCM plus 25% LM, and G3: 50% of allowances from WCM plus 50% LM had given
during pre-weaning period in the first experimental. Over the 2" experiment all animal groups were fed
according to Kearl (1982), concentrate feed mixture (CFM 1) (16% CP and 70%TDN), berseem hay and rice
straw (70: 25: 5%) from weaning weight up to 150 kg of live body weight (1%t period) and fed concentrate
fed mixture (CFM 2) (14% CP and65% TDN), berseem hay and rice straw (60: 25: 15%) from 150 kg up to
250 kg of live body weight (2" period).Results indicated that during the 1% period of post weaning, G3
recorded significant higher (P<0.05) daily feed intake as DMI and TDN, digestibility of DM and CP, total
gain and daily gain than those of other treatments. While those fed G3 or (G2) recorded significant higher CF
digestibility than those in (G1). On the other hand, G2 showed the longest period at age during the first
period. Concerning the results during the 2" period at post weaning, there were no significant differences
among treatments respecting daily feed intake, feed conversion, digestibility coefficients, live body weight
and daily gain. Also, calves in G3 showed the shortest period of age in second period, while the animals fed
G1 showed that the highest (P<0.05) values of total gain, and the lowest one was recorded for G2 ration. Data
of economic efficiency during overall experimental period indicated that the most expensive daily feeding
cost was recorded for group G3 or G1, compared with G2. While, price of daily weight gain of calves fed G3
or G1 were higher than those of G2 group. The same trend respecting relative return and economic efficiency
was found. The best relative return and economic efficiency were obtained by calves fed G3, followed by G1,
while G2 recorded the lowest return and economic efficiency. This may help farmers to keep up and care of
suckling buffalo calves and not sell them and such regime could help to alleviate the problem of milk and
beef shortage in Egypt.

This study aimed to evaluate the effect of using synthetic liquid milk (LM) in combination with

Keywords: Synthetic liquid milk during post weaning, buffalo calves, growth performance and feed
conversion.

INTRODUCTION

The buffalo population in Egypt about 3.1 million heads (FAO, 1998) and contribute about 70% to
domestic milk production (Nigm, 1996). Farmers used to sell males at 40 days of age or earlier to save
milk to human consumption and increasing their income and avoid calf mortality.

The nutritional cost of milk production is high at all times of the year and this drain may interfere with
the ability of farmers to the continuation of rearing suckling buffalo calves till weaning (3 months of age)
on the WBM. However, several researchers have recognized that averages daily gain of calves at all times
of the growing period is affected less by synthetic liquid milk (LM) compared with the whole cow milk
(WCM) (Moms and Wilton, 1976) or by milk production up to peak lactation (Ansotegui, 1986).

Forage intake by nursing calves is influenced by amount of suckled milk (Baker and Barker, 1978)
and by availability and quality of intake (Wright and Russel, 1987). The range of correlation between
level of milk consumption and weight gain among calves varies from 0.4 to 0.88 kg (Totusek and Arnett,
1965; Wyatt et al., 1977). Few experiments have evaluated the performance by calves nursing controlled
amounts of milk, while consuming forage, and the subsequent effect on the feedlot finishing phase.
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Abdalla et al. (1988) found that Holstein calves fed low-protein diet during early growth exhibited
compensatory growth during the finishing period.

At a similar feeding rate, WM-fed calves receive much greater amounts of both protein and fat than
MR-fed calves. Low supply of nutrients is one of the primary factors limiting the growth of MR-fed
calves compared with WM-fed calves, although the quartic effect was significant, milk intake had no
consistent effect on post-weaning ADG (Lynch et al., 1978). Furthermore, Kuehn et al. (1994)
demonstrated a negative relationship between fat and protein content of MR and starter consumption by
calves. However, increased intake of energy in calves before 2 mo of age showed no negative effects on
subsequent milk production (Brown et al., 2005). Recently, Meyer et al. (2006a, b) demonstrated that
elevated nutrient intake did not negatively affect mammary development in heifers. Furthermore, some fat
deposition during the pre-weaning period can probably play a beneficial role to combat milk weaning
stress in calves. We hypothesized that equalizing the gross composition of MR to WM may allow dairy
calves fed MR to grow and perform similarly to the WM-fed calves.Therefore, the objectives of this study
were to evaluate the effect of milk intake on forage intake, post-weaning growth, and body measurements
and productive performance of male and female buffalo calves.

MATERIALS AND METHODS

Treatments and management:

This experiment was conducted to study the effect of feeding two levels of synthetic liquid milk (milk
replacer) (LM) on growth performance at post-weaning period. Experiment was carried out at El-
Gemmeza Animal Production Research Station, Animal Production Research Institute, Agricultural
Research Center. Nine male and three female of buffalo calves were separated from their mothers within
2 h of birth and weighed (means birth weight, 39.81 kg). They were placed in an individual pens (1.0 x
1.5 m) and fed colostrum at the rate of 10% of LBW twice daily for the first three days. All claves were
fed whole buffalo milk (WBM) at the rate of 10% of LBW twice daily for seven days. Consecutively
calves were divided depending on weight and six into three groups with average body weight 42.13 kg at
the beginning of the first part of this study which published by Mona et al. (2014). The mean live body
weight at the beginning of the 2" experiment were 100.51, 98.16 and 92.63 kg with age of 98, 105 and 84
days (at weaning) for groups G1, G2 and G3, respectively, G1: 100% of allowances from WBM (control),
G2: 75% of allowances from WCM plus 25% LM, and G3: 50% of allowances from WCM plus 50%
LM, respectively, during pre-weaning period was recorded throughout the first experimental.On the
2"experimental treatments, all young calves groups were fed according to Kearl, (1982), standard
onCFM1 (16% CP and TDN 70%) , berseem hay and rice straw (70: 25: 5%) from weaning weight to 150
kg of live body weight (1%t period) and fed on other formula CFM2(14% CP and TDN 65%) , berseem
hay and rice straw (60: 25: 15%) from 150 kg to 250 kg of live body weight (2" period), (Table 1).
Minerals blocks and fresh water were available freely through the experimental periods. The CFM and
roughage were offered twice daily at 7.0 a.m and 4.0 p.m. Daily feed intake was individually recorded,
while live body weight of each calve was biweekly recorded before morning feeding and then total and
average daily gain (ADG) was calculated. Feed allowance was adjusted biweekly according to the change
in body weight. Feed consumption, growth, and health condition of calves were recorded over post-
weaning period.

Sampling and Analysis

Daily intakes of starter, CFM1, CFM2, BH, and rice straw were recorded throughout the experiment
Representative samples of CFM, BH, rice straw, refusals and feces were analyzed for DM, CP, EE, CF
and ash contents according to the A.O.A.C. (1995). The nitrogen free extract (NFE) was calculated.
Chemical analysis of different feedstuffs and calculated composition of the experimental rations are
presented in Table 2. Blood samples were taken from all experimental calves at the end of the1t and2™
period of the experiment, at three hours after morning feeding from the jugular vein into clean glass tubes
and left at room temperature for 45-60 minutes, then centrifuged at 4000 r.p.m for 15 minutes. Blood
serum was separated into clean dry glass vials and stored at -20° C until analyses. Blood serum samples
were analyzed for the following parameters: total protein (Henry, 1964), Albumin (Doumaset al., 1971),
Serum urea (Patton and Crouch, 1977), Calcium (Saunders, 1970), In-organic phosphorus (Armstrong
and Carr, 1964), Globulin was calculated by subtraction of serum albumin from total serum protein.

Six digestibility trials were conducted using all calves (male and female) in the experimental groups.
The first three digestibility trials were carried out at the end of the 1% period. The second three
digestibility trials were conducted at the end of the 2" period. Fecal grape samples were taken from
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calves at three successive days. It was weighed fresh and 10 ml of 10% sulfuric acid and 10 ml of
formalin were added to it for preservation then dried in an oven at 60°C, for 24 hours. At the end of
collection period, feces samples for each animal were ground, mixed well and kept in plastic bottles until
analysis. The data were analyzed according to statistical analysis system, (SAS) User’s Guide, (1998).
Differences among means was carried out by using Duncan multiple range tests (1955).

Table (1). Ingredients of CFM fed to Buffalocalves (as DM basis %0).

Ingredient % of DM CFM1 CFM2
Corn 46 35
Wheat bran 15 32
Soybean meal 19 10
Rice bran extracted 13 18
Molasses 4 -
Dicalcium phosphate 15 3
Salt 0.5 1
minerals premix! 0.5 0.5
Vitamin premix? 0.5 0.5

L Provided (DM basis): 5 mg/kg of Co, 25 mg/kg of Cu, 0.01% I, 400 mg/kg of Fe, 1% K, 0.60% Na, 0.15% Mg, 90
mg/kg of Mn, 0.40% S, 0.02% Se, 125 mg/kg of Zn.

2Provided per kilogram of MR (DM basis), 55,000 IU vitamin A, 5,600 IU vitamin D, 350 IU vitamin E, 15
mg/kg of vitamin B1, 35mg/kg of vitamin B2, 25 mg/kg of vitamin B6, 100 mg/kg of vitamin C, 75 mg/kg of
pantothenate.

Table (2). Chemical analysis of different feedstuffs and calculated chemical composition of the
experimental rations.

Item DM CP EE CF NFE Ash
CFM1 88.78 15.97 2.93 6.39 67.17 7.54
CFM2 88.69 14.06 2.98 7.74 66.67 8.55
Berssem hay 87.83 12.21 1.49 27.22 46.35 12.73
Rice Straw 89.17 3.39 1.76 35.83 37.20 19.82
Molasses 25.11 4.34 0.11 - 85.71 9.84
Corn 89.35 8.01 2.85 2.45 85.01 1.68
Wheat bran 88.19 14.82 4.27 12.43 61.78 6.70
Rice bran extracted 87.54 12.31 13.55 11.71 50.57 11.86
Soybean meal 89.20 43.86 1.73 4.21 43.60 6.60
Rations1 (1%period) 88.57 14.41 2.52 13.06 60.56 9.45
Rations2 (2"period) 88.55 12.00 2.31 16.61 57.81 11.27

RESULTS AND DISCUSSION

Chemical composition of different feedstuffs and calculated chemical composition of the experimental
rations are given in Table 2. On the 2™ experimental treatments, all young calves groups were fed
rations1 (14.41% CP and 13.06 % CF) contained on CFM1 (16% CP and TDN 70%) , berseem hay and
rice straw (70: 25: 5%) from weaning weight to 150 kg of live body weight (1% period) and fed rations2
(12.0 % CP and 16.61 % CF) contained other formula CFM2 (14% CP and TDN 65%) , berseem hay and
rice straw (60: 25: 15%) from 150 kg to 250 kg of live body weight (2™ period).

Feed Intake:

Data presented in Table (3) indicated that during the 1% period at post-weaning, daily feed intake
expressed as DM and TDN was significant higher with G3 than those of other groups (G1) or (G2),being
the lowest one was recorded with (G1) group. This may be due to that calves of G3originated on WCM
plus 50% LM and consequently thisled torapidin the development of the rumen in comparison of the G1
or G2.Concerning CP intake G3 group was higher than the other ones, with no significant differences
among them. A pronounced increase in solid feed consumption was noticed in G3 groups during weaning
and within the 1% period of post-weaning. Feed consumption as DM, TDN and CPby calves fed on all
treatments increased with advancing in their age. Lee, et al., (2009) reported that DMI from both solid
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and liquid feeds was not affected by the treatments (whole milk or milk replacer) during the pre and post
weaning periods. Concerning, feed conversion, expressed as kg DM, TDN and CP per kg gain during the
1t period, it could be noticed that improve of feed conversion was recorded for G3 group (P<0.05)
compared with other groups. This might be due to the LM was formulated to provide different plant
concentrates and consequently thisled to rapid development of the rumen and enhanced the activity of
various microorganisms which can be reflected on more solid feed intake in G3 calves during post-
weaning period. These results seem to agree with those of Lee, et al. (2009) and Mona, et al. (2014).
While, the lowest feed conversion was recorded for (G2) ration. This may be due to the differences in
daily gain in this period, which was lower for G2. Also data in Table (3) indicated that during the 2™
period, daily feed intake expressed as kg DM, TDN and CP and feed conversion, expressed as kg DM,
TDN and CP per kg gain for calves in all groups were similar.The values of daily DMI presented here are
within the range reported by El-Basiony (1994) being 5.25- 6.25 kg for weaned buffalo calves up to 15
mo. old . These may be due to that calves in all groups fed nearly similar amounts of rations and contained
the same ingredients with similar proportion with similar rate of rumen development and completeness.
These results are in good agreement with the findings of Elready (2006) and Lee, et al. (2009).

Table (3). Daily feed intake and feed conversion during the two experimental periods by calves.

Item First period Second period

Gl G2 G3 Gl G2 G3
Av. Daily feed intake, kg (as DM)
DM 4.16° 4.56° 4.842 6.25 6.22 6.35
TDN 2.61° 2.68P 2.832 3.30 3.35 3.36
CP 0.60 0.58 0.61 0.65 0.64 0.65
Feed conversion, kg/kg gain
DM 6.40P 7.942 6.34° 8.02 8.17 8.08
TDN 3.99b 4,678 3.7° 4.24 4.40 4.27
CP 0.92° 1.01° 0.80° 0.83 0.84 0.83

-1%period: Av. L.B.W at weaning to Av. L.B.W at 150 kg; Starter: 16% CP and TDN 71%; starter: berseem hay:
Rice straw (70: 25: 5%).

-2" period:Av. L.B.W at 150 kg to Av. L.B.W at 250 kg; Concentrate fed mixture: 14% CP and TDN 65%;
Concentrate fed mixture: berseem Hay: Rice straw (60: 25: 15%).

a, b and c: Means in the same raw with different superscripts are significant (P< 0.05).

Nutrients Digestibility:

During the first period at post-weaning, data of Table (4) showed clearly that animals in G3or G1
recorded significant higher (P<0.05) digestibility values of DM and CP than those of G2. This may be
due to the differences in feeding system during pre-weaning period, where treated animal groups given
different suckling systems. While those fed in G3 or (G2) recorded higher CF digestibility than those in
(G1). This is probably due to that animals in G3and G2 received LM and solid feed and therefore
increased of CF% content, being assistance of rapid development of the rumen. Additionally, calves
received solid feeds at the second week of calving enhanced progressively its acceptability to the solid
feeds offered during the whole suckling periods. However differences were not significant (P<0.05) for
EE and NFE digestibility in among treatments. Concerning feeding values which expressed as TDN and
DCP, it could be noticed that animals in G3 or G1 recorded higher than those of G2 with no significant
difference among them. This may be due to the similar rations which contained the same proportion of
feed ingredients during the first period at post-weaning.

Concerning the digestibility coefficients and feeding values of experimental rations during the second
period at post-weaning are shown in in Table (4). Data showed that digestibility coefficients of all
nutrients such as DM, CP, CF, EE, and NFE of experimental rations were nearly similar. Also, feeding
values expressed as TDN and DCP for all rations had the same trend of digestibility coefficients of all
nutrients illustrated above with insignificant differences among the experimental rations. This may be
attributed to using similar ration contained the same proportion of feed ingredients and chemical
composition of rations for all groups during the first period at post-weaning. These results are in good
agreement with the findings of Elready (2006), Lee, et al. (2009) and Bhatti et al. (2012).
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Table (4). Effect of dietary treatments on nutrients digestibility during 1%t and 2"9periods.

First period Second period

G1 G2 G3 S.E G1 G2 G3 S.E
DM 70.852 67.14° 73.012 0.13 68.29 69.12 68.83 0.38
CP 67.412 63.34° 68.752 0.41 66.95 66.48 67.29 0.54
CF 54.24° 56.832 57.26° 1.01 57.24 56.91 57.60 0.68
EE 70.49 69.10 70.32 0.42 72.44 71.81 72.88 0.61
NFE 71.37 70.89 71.44 0.36 71.58 70.75 72.22 0.66
feeding  Values%
TDN 63.99 63.54 64.69 1.57 62.69 62.06 63.18 1.42
DCP 9.71 9.13 9.91 0.24 8.03 7.98 8.07 0.33

1tperiod: Av. L.B.W at weaning to Av. L.B.W at 150 kg; Starter: 16% CP and TDN 71%; starter: berseem hay: Rice
straw (70: 25: 5%).

2" period: Av. L.B.W at 150 kg to Av. L.B.W at 250 kg; Concentrate fed mixture: 14% CP and TDN 65%;
Concentrate fed mixture: berseem Hay: Rice straw (60: 25: 15%).

a, b and c: Means in the same row with different superscripts are significant (P< 0.05)..

Productive performance:

Data of live body weight, total gain, daily gain and age during the first period at post-weaning are
presented in (Table 5), it showed that live body weight was nearly similar among treatments, with no
significant differences. On the other hand, G2 showed the longest period at age during the first period
(196 days), followed by G1, (168 days) days and G3 recorded the shortest period at weaning age (161
days) (P<0.05). These might be due to the lowest intake of CP and lowest nutrients digestibility and
feeding values (TDN and DCP) with G2 compared with those of other treatmentsas shown in Tables (3
and 4). On the other hand, results obtained indicated that the highest values (P<0.05) of total gain and
daily gain were recorded for G3 ration compared with other treatments, while the lowest one was
recorded for G1lrespecting total gain and for G2 for daily gain.

Data in Table (5) indicated that live body weight and daily gain during the second period at post-
weaning were nearly similar among all groups. Also, calves on G3 fed diet containing (50% LM+50%
whole cow milk) during pre-weaning showed the shortest period of age at second period, while the
animals fed G1 showed that the highest (P<0.05) of age at second period.The values of total gain was
significantly the highest with G3 over the first period but G1 had the highest value during the second
period. Generally, average total and daily gain during whole experimental periods (at first period and
second period) were nearly similar among experimental groups. This may be attributed to using unified
ration that contained the same proportion of feed ingredients and chemical composition of rations for all
groups during the first period of post-weaning. These results are in a good agreement with the findings of
Elready (2006), Lee, et al. (2009) and Bhatti et al. (2012).

Blood serum parameters:

Results of concentrations of plasma total protein, albumin, globulin, urea, calcium and inorg. Phos.
did not significantly affected by dietary treatments used in this period. Moreover these diets were
balanced in energy and protein levels for these animals which reflected on their health condition and
normal performances of all animal groups.

Generally, results in Table (6) during the first and second periods showed, slightly higher total protein
and urea concentration in blood with calves fed G1 compared with the other groups. Such results may be
due to greater crude protein intake by the former group than the later ones, (Table 3). Increased
concentration of blood urea with advancing age over first and second periods indicated a normal
physiological fuel shift with the initiation of rumen fermentation and functions (Khan et al., 2007¢ and
2008). However, urea concentrations in calves fed different treatments are within the normal range that
recorded by (Abd El-Aal, 2000 and Hammon et al., 2002).
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Table (5). Growth performance of calves fed different experimental rations at post-weaning.

Item Groups

G1 G2 G3
Initial body weight (at weaning), kg 100.512 +0.72 98.16% £0.95 92.63° +0.48
Weight at first period , kg 146.25 £12.23 150. 38 £15.17 151.38 +14.6
Weight at second period , kg 252.25 £17.43 248.50 £19.48 250.0 £15.81
Weaning age, days o8P 1052 84¢
Age at first period , days 168P 1962 161°
Age at second period, days 304° 3252 287°¢
Total gain, kg
at first period 45.74°+1.24 52.22 +2.89 58.75% +2.22
at second period 106.0% +2.38 98.12°+3.11 99.0° +2.61
Total periods 151.74 +2.02 150.34 £3.55 157.37 £3.41
ADG, kg
at first period 0.653" +0.04 0.574¢ +0.08 0.763%+0.04
at second period 0.779 £0.11 0.761 £0.09 0.786 £0.09
Total periods 0.7372£0.08 0.683° +0.08 0.775% £007

-1%period: Av. L.B.W at weaning to Av. L.B.W at 150 kg; Starter: 16% CP and TDN 71%; starter: berseem hay:
Rice straw (70: 25: 5%).

-2 period: Av. L.B.W at 150 kg to Av. L.B.W at 250 kg; Concentrate fed mixture: 14% CP and TDN 65%;
Concentrate fed mixture: berseem Hay: Rice straw (60: 25: 15%)).

a, b and c: Means in the same row with different superscripts are significant (P< 0.05).

Table (6). Some blood serum parameters of growing buffalo calves fed the experimental diets post-

weaning.

Item First period Second period

Gl G2 G3 S.E Gl G2 G3 S.E
Total protein, g/dl 6.11 567 575 021 6.44 6.11 6.35 0.17
Albumin, g/di 3.13 3.01 3.04 0.37 3.38 3.07 3.24 0.27
Globulin, g/di 2.90 2.74 2.63 0.21 3.06 3.04 3.11 0.22
A/ G ratio 1.08 1.10 1.16 - 1.07 1.01 1.04 -
Urea, mg/dl 30.83 2952 30.11 311 36.17 33.82 35.46 3.27
Calcium, mg/dl 10.79 10.72 1061 0.61 10.69 10.60 10.59 0.91
*Inorg.Phos., mg/dl 5.61 5.52 5.46 0.19 5.70 5.68 5.60 0.33

-1%period: Av. L.B.W at weaning to Av. L.B.W at 150 kg; Starter: 16% CP and TDN 71%; starter: berseem hay:
Rice straw (70: 25: 5%).

-2 period: Av. L.B.W at 150 kg to Av. L.B.W at 250 kg; Concentrate fed mixture: 14% CP and TDN 65%;
Concentrate fed mixture: berseem Hay: Rice straw (60: 25: 15%).

Results of concentrations of blood total protein, albumin, globulin, urea, calcium and inorganic
phosphorus in this study are within the same range that obtained by many authors (Yossef, 1992; El-
Ashry et al., 1994; Al-Metwally, 1994; Abd El-Aal, 2000 and Khan et al., 2007a,c).

Economic efficiency:

Data obtained from weaning till the end of the experimental period are recorded as one period to study
the growth performances, feed intake and conversion and economic efficiency, as affected by substituting
buffalo milk or different level of cow milk + milk replacer during pre-weaning period Table (7). Results
indicated that the higher expensive daily feeding cost (LE/ head) was recorded for group G3 or G1,
compared with G2. While, price of daily weight gain, LE, was significant higher with G1 and G3 than
that for G2 group. These results might be due to the highest values of the daily gain of calves fed G3 and
these fed G1.

The same trend was observed with the relative return and economic efficiency, where the best relative
return and economic efficiency were obtained by calves fed G3 (19.49 and 102.26%) followed those G1
(19.06 and 100%), while those of G2 corresponded the lowest (16.44 and 86.25), with significant
differences (P<0.05). These findings are in agreement with the results of Al-Metwally (1994); Abd EI-Aal
(2000) and Lee, et al. (2009).
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Table (7). Economical efficiency of buffalo calves due to the carry-over effect of pre-weaning
dietary treatments and post-weaning feeding.

Item Groups

Gl G2 G3
Total feed intake, kg 5.64 5.53 5.78
DM 3.07 3.07 3.16
TDN 0.633 0.616 0.636
CpP
Feed conversion, kg/ kg gain 7.65P 8.102 7.46°
DM 4.17° 4.50° 4.10°
TDN 0.859° 0.9022 0.821°
CcpP
Economic efficiency, LE/h/d. 28.77% 25.95° 29.452
Price of daily weight gain, LE! 9.71 9.51 9.96
Daily feeding cost, ~ LE?/ head 19.06? 16.44° 19.492
Return, LE 100 86.25 102.26

Economic efficiency™

-1period: Av. L.B.W at weaning to Av. L.B.W at 150 kg; Starter: 16% CP and TDN 71%; starter: berseem hay: Rice
straw (70: 25: 5%).

-2" period: Av. L.B.W at 150 kg to Av. L.B.W at 250 kg; Concentrate fed mixture: 14% CP and TDN 65%;
Concentrate fed mixture: berseem Hay: Rice straw (60: 25: 15%).

-LE!: On the basis of price of 38 LE/ kg live gain

-LE? ©" the basis of price of 2.8 LE/ kg starter; 2.4 LE/ kg C.F.M; 1.6 LE/kg berseem hay and 0.50 LE/ rice straw.

CONCLUSIONS

Usingmilk replacer at a rate of 50% in combination with 50% whole cow milkin replacing to the
whole buffalo milk during pre-weaning period could be improved productive performance and economic
efficiency for buffalo calves compared with the whole Buffalo milk during pre-weaning period. This may
help farmers to keep up and care of suckling buffalo calves and not sell them and such regime could help
to alleviate the problem of milk and beef shortage in Egypt.
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