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ABSTRACT

Thirty-two newborn buffalo calves (16 male and 16 female) were
used in a feeding trial through suckling period (from the 7" day to
weaning at 105 days old). Animals were divided into four similar groups
(8 calves each, 4 from each sex). Calves were suckled 100 % buffalo s
milk in group 1 (Gi, control), but calves were suckled milk mixture
contained 50% buffalo’'s milk and 50% cow s milk in group 2 (G;) or
milk mixture contained 25% buffalo s milk and 75% cow s milk in group
3 (G3), while calves were suckled 100% cow s milk in group 4 (Gy).
Cows milk was supplemented with 3% fat powder. Calf starter and
berseem hay were offered for each calf in all tested groups ad lib. from
‘the 2™ week ‘of age. Results indicated that, values of TND. DE and DCP
for tested rations were ranged from 80.7-82.0%, 3.6 Mcl/kg and 14.3-
15.0%, respectively- Calves in G1 recorded the highest (P<0.05) daily
gain (0.72 kg) followed by G2, G3and G4_being 0.68, 0.68 and 0.67 kg.
respectively. No significant differences were observed for values of feed
conversion efficiency (expressed as DM, TDN, DE and DCP/kg gain).
Values of rumen liquor parameters (pH, VFA's and NH3-N) were suitable
for rumen activity of calves. Moreover, values of blood constituents were
within the normal range of blood plasma for suckling buffalo calves. The
low price of cow s milk compared to buffalo s milk lead 10 decrease of
feed cost and improve economical efficiency of calves. Feed cost
declined by 7.2, 13.7 and 19.1% and economical efficiency improved by
7.6, 15.1 and 23.5 %, for G2 G3 and Gy, respectively compared 10 the
control (G)). Furthermore. no healthy troubles or bad effects were

“observed on calves performance throughouwt suckling period.

Keywords: Buffulo calves, buffalo’s milk, cow’s milk. rumen
fermentation and growth rute.
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INTRODUCTION

In Egypt, there are about 3.1 million buffaloes (FAO, 1998). It
contributes about 70 % of domestic milk production. Furthermore, over
90 % of buffaloes population exists in small herds which ranged from 1
to 3 heads that suckle by traditional method for four months as a natural
suckling period that considered very expensive because the price of
buffalo’s milk is almost double that of cattle milk (Nigm, 1996). There is
an increasing demand for animal products especially meat and milk. due
to the steady increase of population and improvement of the living
standard (Rashed, 2004). Buffalo’s milk characterized by higher fat
content (7.1%) and solids not fat (10:4%). Moreover. it is very acceplable
by Egyptian peoples and used for making the hlghest priced cheese
(Hegazi ef al., 2005).

Most of smal! holders resort to separate calves from their dams at
early age and sell these calves as veal meat due to their need to buffalo’s
milk in human consumption or sell it as a cash crop because of its high
price. which lead to spend uselessly on the animal wealth. Some farmers
bought the newborn buffalo caives and suckle it on the cow’s milk.
However. this rearing system has disadvantages such as low growth and
high mortality rate of calves because the farmers are applied this system
by a random method. Therefore in this study. we are trying to overcome
these disadvantages by introducing some modifications in rearing system
of newborn buffalo calves. Moreover. using an alternative svstem in
rearing buffalo calves lead to decrease the calf losses and increase
numbers of replacement heifers that resemble a base stone in herd
making. The objective of the current study was to investigate the effect of
substitution of buffalo’s milk with cow’s milk on the nutrient
digestibility. rumen and blood parameters and growth performance of
buffalo calves during suckling period.

MATERIALS AND METHODS

The present study was carried out at Gemmieza Animal Production
Farm. belonging to the Animal Production Research Institute. Ministry of’
Agriculture. Thirty -two newbomn buffalo calves (16 male and 16 femdle)
were used in a feeding trial through suckling period (from the 7" day 10
weaning at 105 dayvs old). The averages initial live body weight (LBW)
were 42.00 + 0.76 kg for male and 39.19 + 0.66 kg for female. Calves
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were removed from their dams after having the colostrum for three days
after calving directly. Animals were divided into four similar groups (8
calves each, 4 from each sex) according to their LBW. Calves were suckled
100 % buffalo s milk according to farm regime in group 1 (G;. control). bur
calves were suckled milk mixture contained 50% buffalos milk and 50%
cows milk i in group 2 (Gy) or milk mixture contained 25% buffalo's milk
and 75% cow s milk in group 3 (Gj3), while calves were suckled 100% cow s
milk in group 4 (G). All calves were sucklied milk according to allowances
of APRI (1997) for suckling buffalo calves as shown in Table 1.

Table (1): Feeding regime on whole buffale and cow s milk from the
"day of age till weaning at 105 days old (kg/calf/day).
Tested groups*

Age G, G, G; G
BM CM BM CM BM CM BM CM
1. 3% day B Colosterum
4™ -7" day 450 - 450 - 450 - 450 -
2 weeks 5.00 - 250 250 1.25 3.75 - 5.00
3 weeks 5.50 - 275 275 140 4.10 - 5.50
4 weeks 6.00 - 300 3.00 150 450 - 6.00
5 weeks 5.50 - 275 275 .140 430 - 5.50
6 weeks 5.00 - 250 250 125 375 - 5.00
7 weeks 4,50 - 225 225 110 340 . 4.50
8 weeks 4.00 - §200 200 100 300 - 4.00
9 weeks 350 - 175 175 090 260 - 3.50
10 weeks 3.00 - 1.50 150 075 225 - 3.00
11 weeks 2.50 - 125 125 060 190 - 2.50
12 weeks 2:00 - 1.00 '1.00 050 1.50 - 2.00
13 weeks 1.50 - 0.75 0.75 040 1.10 - 1.50
14 weeks 1.50 - 0.75 075 040 1.10 - 1.50
15 weeks 100 - 050 050 025 075 - 1.00

Total milk, kg 371.50 194.75176.75106.90264.60 18.00 353.50

* Calves in all tested groups were suckled colosterum from their dams from 1% - 3* day
and whole buffalo s milk from 4% ~7* day. BM: buffalo s milk. CM: cow s milk.
Gi: 100% whole buffalo s milk. G;: Mixture of 50% buffalo s milk + 50% cow's milk.
G;: Mixture of 25% buffalo s milk + 75% cow s milk. G, 100% whole cow s milk.

The fresh water was freely available. As well as. antificial rearing
system was applied for all calves. The daily amount of milk was divided



797 Saleh, M.S., et al..

into two equal meals at 8.0 a.m and 4.0 p.m, but at the 10™ week of age
milk was given once daily at moming only and adjusted weekly
according to farm regime (Table 1). Cow s milk used for suckling calves
in G, G3 and G4 was mixed daily with 3% fat powder, which consisted of
97% fat and 3% methionine analog. The percentages of individual fatty
acids in fat powder were 19.95% palmitic, 0.30% palmitoleic, 3.0%
stearic, 20.09% oleic, 34.71% linoleic, 0.11% oc-lincleic and 3.23% other
fatty acids (product from Imex Co.). Calf starter and berseem hay were
offered for each calf in all tested groups ad Iib. from the 2" week of age.
Calf starter’ (unsupplemented with 10% soybean meal) was offered for
Gy, while calf starter” was supplemented with 10% soybean meal to
increase its protein content was used for feeding calves in G,, G3 and Ga.
Chemical composition of buffalo and cow’s milk (fat, protein, total solids
and solids not fat) was estimated by a Milko Scan, Model 133B.

Chemical composition of the different feedstuffs, buffalo and cow’s
milk are presented in Tables 2 & 3. Calves were weighed at birthday,
then weekly till the weaning time (105 days) to calculate the growth rate.
Moreover, both feed conversion and economical efficiency were
calculated for the different tested groups as following: Feed conversion =
amount of feed consumed (expressed as DM, TDN, DE and DCPY kg
LBW gain. However, Economical efficiency = price of LBW gain, LE /
price of feed consumed (LE/ kg gain). It was estimated on the basis of the
follow prices (LE/kg): LBW gain (14.00), buffalos milk (2.00), cows
milk (1.30), calf starter (1.30), fat powder (2.80). soybean meal (1.80) and
berseem hay (0.65). Four digestibility trials were conducted using 3 male
buffalo calves chosen randomly from each group at 12 weeks of age using
metabolic cages to defermine the nutritive values (expressed as TDN, DE
and DCP) of the tested rations. Digestible energy (DE) was calculated
according to the following equation: DE = TDN% x 0.04409 (NRC. 1988).

Rumen liquor samples were taken at the end of 15" week of
suckling period from 3 calves in each group at 3 hrs afier the moring
feeding using a rubber stomach tube and filtered through double layers of
cheesecloth. Rumen liquor pH value was determined directly using
digital pH meter. Thereafter. samples were stored in dry clean glass
bottles with addition of few drops of saturated mercuric chloride solution
10 stop the microbial activity and were kept in deep freezer until analysis.
Total volatile faity acids (VFA's) concentration was determined by the
steam distillation method using Markham micro-distillation apparatus
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(Warner, 1964). However, NH;-N concentration was determined using
saturated solution of magnesium oxide distillation according to the
method of A.O.A.C. (1990). Blood samples were taken from 3 calves at
the end of digestibility trials. Blood was withdrawn from the jugular vein
in dry -clean pglass tubes using heparin as anticoagulant and then
centrifuged for 15 minutes at 4000 rpm to obtain plasma. Total proteins.
albumin, cholesterol, total lipids, urea, creatinine, activity of aspartate
transferase (AST) and alanine amino transferase (ALT) of plasma were
determined according to the methods described by Varley (1976). While,
globulin concentration was obtained by subtractmg the albumin form the
~ total plasma proteins concentration.

Data were statistically analyzed using General Linear Models
Procedure (one way ANOVA model) adapted by SPSS (1997). while
appropriate means were separated using Duncan’s multiple range test.

RESLLTS AND DISCUSSION

1- Chemical compoesition

As shown mn Table 2 results indicated that. adding fal powder 10
cow’s milk used for feedmg buffalo calves in G., G; and Gy during
suckling period lead to increase the most of nutrient contents especially
TS and fat. Theese results are in accordance with those reported by
Hegazi et al. (2005) who found that adding inert fat to commercial
milk replacer used in rearing buffalo calves lead to increase its fat
content. Moreover, composition of cow s milk supplemented with 3%
fat powder tended to be nearly similar to buffalo’s milk. All nutrient
contents of milk mixtures were used for feeding buffalo calves in both
of Gz and Gj; increased with increasing the proportion of buffalo’s milk
from 25 to 50%. However, results in Table 3 indicated that. adding 10%
of soybean meal to calf starter increased its protein content from 17.8 1o
19.7%. which lead to more protein consumed by calves in Ga. G; and
Gi. Generally. chemical composition of buffalo’s milk was nearly
similar with those obtained by many workers (El-Ashry ef af.. 2003:
Rashed. 2004 and Hegazi ¢r ol., 2005).
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Table (2): Chemical composition of buffalo and cow's milk used in sucklmg
buffalo calves.

LYY

Milk composition, Y
TS Protein Fat Lactose  SNF  Ash
Buffalo and cow s milk compasition (Fresh) _
100%BM (G;) 17.20 3.94 6.91 548 - 1029 0.87
50%BM+50%CM (G;) 16.18 345 6.57 3.34 961 .84
25%BM+75%CM (G;)  15.67 318 6.40 5.27 927 0.82

Items*

100%CM (Gy) 15.15 292 1 6.23 5.20 892 080
Buffale and cow s milk composition (calculated, on DM basis) '
100%BM (G)) 100 22N 40.17 31.86 59.83 - 5.06

50%BM+50%CM (G;) 100 21.20 4061 33.00 5939 5.19
25%BM+75%CM(G;) 100 20.29 4084 3363 59.16 524
100%CM (G,) _ 100 19.27 41.12 3432 5888 529
_*Cows milk used in G,, G; and G, was supplemented with 3% fat powder. G,: 100% whole

‘buffalo's milk, G;: Milk mixture contained 50% buﬁ‘alos milk +50% eow s milk, G3: Milk
mixture contained 25% buffalo s milk + 75% cow s milk, G,: 100% whole cow's milk.

Table (3): Chemical composition of ingredients used in feeding buffale

calves,
DM composition, %
0,
Htems DM.% “0M CP EE CF NFE Ash
Calf starter' * 9145 9093 1782 325 602 63.84 907
Calf starter’ 9175 9160 1975 365 583 6237 840
Soybean meal 9045 9469 3962 298 11.09 4100 531
Fat powder 8497 9887 625 889 - 372 1.13
Berseem hay 89.05 91.85 1220 235 2750 4980 8.5

*Calf starter’: Unsupplemented with 10% soybean meal was used in feeding G,. h
consisted. of 15% soybean meal, 10% linseed cake, 34% ground com grain. 20% wheat
bran, 15% rice bran. 3% molasses, 2% limestone and 1% common sak.

Calf starter’: supplemented with 10% soybean meal was used in G.. Gy and G,.

2- Digestibility and nutritive values :

As presented in Table 4, no s:gmﬁcam dlﬂ'erences were obser\ed
among the different tested rations in digestion coefficients for all
nutrients and nutritive values. Values of TDN, DE and DCP for different
rations were ranged from 80.7-82.0%, 3.6 Mcal’kg DM and 14.3-15.0%.
respectively. These values are in agreement with those recorded by Helal
et al. (1999) with suckling buffalo calves. While. these values were
somewhat lower than those obtained by Mohy El-Deen (1989). when
buffalo calves were fed rations contained whole buffalo’s milk. calf
starter and berseem hay. However, the reported values were higher than
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those recorded by Gaafar er o/ (2004), when Friesian calves were fed
cow’s milk, calf starter and berseem hay. The differences between the
digestion coefficient and nutritive values obtained in the current study
and the previous mentioned studies may be attributed to the kind of
suckling milk, quantity and quality of calf starter and roughage type.

3- Fermentation in the rumen ‘

Results of fermentation in the rumen are shown in Table 4. The
highest (P<0.05) pH value was observed in G4 when calves were suckled
100% cow s milk, while no significant differences were detected among the
other groups. It was noticed that, the average of pH values was ranged
between 6.0 and 6.2 for the different experimental groups. These values
indicate that, no deleterious effect on digestion of roughage’s in all tested
groups. Mehrez ef ul. (1983) and Van Soest (1983) reported that, the activity
of cellulytic bacteria durmg ruminal fermentation might be inhibited when
pH value of rumen liquor is out of the normal range (below from 6 to 6.7).
The lowest (P< 0.05) VFA's values were reported for Gi. while no
significant differences were observed among the other groups. The present
results are in accordance with those obtained by Saleh (2003) with suckling
buffalo calves and Gaafar (2001) with suckling Friesian calves. However. no
significant differences were found for NH;-N concentration among all tested
groups. This may be due to the calves in all groups consumed nearly similar
amount of digestible crude protein (DCP) as shown in Table 5. These resuits
are in harmony with those obtained by Gaafar (2001). Mean ruminal
ammonia-N concentration in: the present study for all tested groups were in
the normal range as reported by Church (1976).

4- Blood constituents ' _

Results of blood plasma constituents are presented in Tablc 4.
Total plasma proteins, albumin and total lipids concentrations were
significantly (P<0.05) differed, while no significant differences were
found for globulin, cholesterol, urea, creatinine, AST and ALT
concentrations among the tested groups. Generally, the present results
were fluctuated and within the normal range of blood parameters for
healthy suckling. buffalo calves as reported recently by many
investigators (Yossef. 1992; Abd El-Aal.. 2000; El-Ashry ¢7 ol., 2003 and
Hegazi er «l., 2005). who recorded that blood plasma contain total
proteins, albumin and globulin ranged from 6.3-7.3, 2.3-3.9 and 2.8-3.7
g/dl, respectively. However, the current results were higher than those
reported by El-Ashry er al. (2002).
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Table (4): Digestibility, nutritive values, rumen liquor parameters and
blood constituents of buffalo calves during suckling period.
Tested groups '

Items G, G, G G, F
Digestibility, % - ,
DM ' 73.57 7169 - 73.16 7293 0.93
OM : 76.87 7572 7696 7683 0.78
CP : 8231 8161 8215 8212 0.68
CF ' - 5564 5082 5996 5521 155
EE | 09036  90.16 9045 8999 0.27
NFE 76.62 7560  76.58 ‘7662 0.8]
Nutritive values

" TDN, % 81.05  80.74 8205 8200 0.76
DE, Mcal’kg DM 357 .3.56 3.62 362 0.03
DCP, % 1435 1500 1505 1494 0.15
Rumen liquor parameters
pH 6.02° 604 604 623" 0.05
VFA’s, mEqg/ dl 969" 976 988 917 008
NH;-N, mg/dl 11.85 1181 1198 1155 0.12
Blood constituents . :
Total proteins, g/dl 6.53° 6.50° 656  7.44° 014
Albumin, g/dl 3.32° 327 3417 386° 0.09
Globulin, g/dl 3.21 3.23 3.15 3.58.  0.07
Total lipids, g/d} 178" 187" 193" 2287 0.6
Cholesterol, mg/dl 6027 6039  60.06. 6034 0.11
Urea, mg/d! 49.51 4900 4881 4900 0.17
Createnine, mg/d) 1.83 190 . 18 ° 191 0.0
AST. IU/L - 3173 3138 3208 3169 0.24
ALT, 1U/L - 2146 2258 2166 2228 0.18

a and b: Mean in the same row with different superscripts differ significantly (P< 0.05).

5- Growtli rate, feed conversion and economical efficiency
Data presented in Table 5 showed that. the higher (P<0.05) values
of both TDN and DE intake were obtained for buffalo calves suckled 75
and 100% cow’s milk in both G; and Gy. respectively compared 1o the
other tested groups. However. no significant differences were observed
among the experimental groups in both DM and DCP intake. The mean
DCP intake by calves in all different groups was nearly similar. being
0.23 - 0.24 kg'head/day. These may be due to adding 10% soybean meal
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to cow’s milk which was used in feeding G;, G; and Gy, this lead to
increase protein intake for these groups. In the present study. values of
DM, TDN, DE and DCP intake are in harmony with those reported by
Abd El-Aal (2000) and Hegazi ef al. (2005) with suckling buffalo calves.

No significant differences were observed among the tested groups
for initial LBW of buffalo calves (Table 5). However, the averages total
and daily LBW gain were significantly (P<0.05) higher for G, than other
tested groups. These results are in accordance with those recorded by
Helal (1985), El-Ashry e al ¢1988) and Hegazi et al. (2005), who
reported that daily gain was ranged between 593 and 793 g/h/day for
suckling buffalo calves. Otherwise, the present values were higher than
those obtained by many investigators (El-Basiony, 1983; Mohy El-Deen.
1989; Yossef, 1992 and Helal ef al., 1999), who reported that, the average
of daily gain was ranged between 285 and 573 g/h/day for buffalo calves
under different rearing systems. The current results indicated that.
mcreasmg buffalo’s milk proportion in suckling milk mixture lead to
increase (P<0.05) both total and daily LBW gain that may be attributed to
the comparatively higher digestible nutrients intake {Table 5).

Results of feed conversion efficiency (Table 5) indicated that.
calves suckled 100% whole buffalo’s milk in G; consumed less amount
of DM to produ:e one-kg gain compared to the other groups. This may
be due to the superior of Gy in growth rate comparing with the other
tested groups. However, very close values were obtained with G, G; and
G4 that were svckled 50, 75 and 100 % cow’s milk. The differences
among all experimental groups were insignificant. Generally. feed
conversion efficiency was decreased with gradually increasing cow's
milk proportion in milk mixture. In the present study, the overall values
of DMI/kg gain were lower than those obtained by many workers (Helal,
1985; El-Ashry et al., 2003 and Abd El-Aal, 2000), who found that.
values were ranged between 2.45 and 3.20 kg DMV/kg gain for suckling
buffaio calves. This may be due to the different rearing systems and
amount of suckled milk along with feeding different quality and
quantities of both milk replacers and calf starters. Moreover. values of
feed conversion efficiency expressed as TDN, DE and DCP showed
almost the same trend of DM values. Generally, all tested groups had
nearly similar nutritive values termed as TDN. DE and DCP (Table 4).
Furthermore, feed conversion efficiency for all nutrients was nearly similar
and the differences among different groups were insignificant (Table 5).
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Table (5): Effect of rearing systems on feed intake, daily gain, feed
conversion and economical efficiency of buffalo calves

during suckling period.
Tested groups
Items : ) Gy G, G3 G; ISE
Duration, day _ 105 105 105 105
Daily feed intake* :
Buffalo milk (fresh, kg) 3.64 1.91 1.05 0.18 -
Cow ® milk (fresh, kg) - 1.73 2.59 3.47 -

Fat powder (as fed, kg)

- 005 008  0.10 -
Calf starter' (as fed, kg) . 0.77

Calf starter” (as fed, kg) - 077 077 077 -
Berseem hay (as fed, kg) 032 0.32 0.32 0.32 -
DM intake, kg 162 161 162 162 003
TDN intake, kg . 131 130% 133° 133 001
DE intake, Mcal 5.78° 573° 5867 5% 00]
DCP intake. kg 023 024 024 024 0.0
Body weight and daily gain, kg

Birth weight 4037 4062 4075 4062  0.56
Body weightat 105day 11621 111.62 112.00 111.00 1.07
Total weight gain . 7584 71.00° 7125° 7038° 0.75
Daily weight gain 072 068" 068 067" 001
Feed conversion efficiency _ :

DM, Kg/ kg gain ©225 237 238 242 0.2
TDN, Kg/ kg gain 182 191 196 198  0.02
DE, Mcal/ kg gain - 8.03 8.43 8.62 875 0.09
DCP, K¢/ kg gain 032 035 035 036 001

Economical efficiency
Price of daily gain. LE 10.08* 9527 952% 938" (.08

Feed cost. LE/ day 850" 745" 693° 640° 0.14
Feed cost. LE/ kg gain 11.817 1096 10.19¢ 955° 0.20
Economical efficiency 1.19% 128" 137 1479 0.0

- a. b, ¢ and d: Mean in the same row with different superscripts differs significanly (P <
- 0.05). * Daily feed intake was calculated based on 102 days excluding 3 davs as
colosterum suckling peried.

Data of feed cost and economical efficiency are shown in Table 5.
Feed cost declined by 7.2, 13.7 and 19.1 % and economical efficiency
improved by 7.6. 15.1 and 23.5 %, respectively for calves suckled 50. 75
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and 100 % cow’s milk in G, Gs and Gy, respectively compared to those
given 100 % buffalo’s milk in control group (G). The decrease of feed
cost and increase of economical efficiency was recorded with gradually
increasing cow’s milk portion in milk mixture. This mainly due to the
lower price of cow’s milk than buffalo’s milk. Mohy El-Deen (1989)
indicted that, using milk replacer for buffalo calves reduced the feed cost by
19.2-31.9% compared to those given buffalo milk only.

The nutritional, economical and clinical observations of the present
study encourage substituting buffalo’s milk with cow’s milk in suckling
newly born buffalo calves to decrease feed cost, which lead to increase
étonomical efficiency. As well as, saving buffalo’s milk for human
consumption or sell it due to its high price, however the gross margin
increased with such rearing regime. Moreover, no healthy troubles or bad
effects were observed on the performance of calves during suckling period.
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