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SUMMARY

Fifteen buffalo calves weighing about 140 kg and aged 6 months were used in growth
feeding trial. Animals were divided into three similar groups (3 in cach) 10 examine three
feeding level. In the first group, calves were fed ration (R1) contain concentrate feed
mixture (CFM), com grain (CG) and rice straw (RS} which represent 100% TDN and 100
% CP according to Kearl (1982) allowances recommendation. The second group, calves
were fed ration (R2) contain CFM, CG, and RS as 100 % of TDN and 100 % CP for
Shehata (1970) allowances, The third, calves were fed ration { R3 ) contain CFM, CG, and
RS as 123 % of both TDN and CP for Shehata ( 1970) allowances .

The main results showed that DM digestibility in groups fed R1 and R3 allowances
were higher { P < 0.05 ) than in group fed R2 allowances . That result supported by the
higher OM, CP, CF, EE and NFE digestibility in R1 and R3 allowances which was not
significantly higher than R2 aliowances. DCP had the same trend than that of DM
digestibility. TDN of Kearl’s ration (R1) had the highest ( P < 0.05 ) value as compared to
others .

Final weight and average daily weight gain for Kearl (R1) and 125 % Shehata (R3)
allowances were higher { P< 0.05 ) than Sheharta ( R2 ) allowances . Daily DM intake was
significantly affected by treatments. On the other hand, nutrient conversion as DMI kg / kg
body weight gain had the highest (P < 0.05) value in the buffalo group fed ( R3 ), while
TDN, and DCP kg / kg body weight gain of ration R2 had highly significant value thanR
3 and R1 experimental allowances .

Sexual puberty and maturity age occurs earlier in calves fed based on R! and R3
allowances than that of R2 allowances with similar body weight. The better economicai
efficiency of growing buffalo calves was obtained by 125 % Shchata allowances rations
(R3) than others. There were no differences observed in the activities of some metabolic
and kidney function enzymes .

It was concluded that feeding Kearl and 125 % Shehata allowances rations for buffalo
calves had better allowances than those 100 % Shehata allowances rations.

Keywords : Feeding level , buffalo calves , digestibility , blood parameters , puberty and
performance.

INTRODUCTION {Lee et al., 1985a,b ; Deutscher er al.,
1986). Among the several axes suggested

to develop buffalo productivity of the
animal unit through genetic programs as
will as optimization of feeding pattern
and managerial practices ( Baraghit et al
. 1999},

Nutritional components especially
energy, protein levels and allowances are
the most important factors affecting body
weight, age of puberty, age of maturity
and growth rate at different age groups
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Mudgal and Swalah (1982) found
that the digestibility of CF and NFE
increased with the increased protein and
energy level | while the digestibility of

' MATERIALS AND METHODS

other major nutrients were not affected .- -

Also, DM digestibility decreased with

low protein level of NRC allowances

(Baruah et af ., 1988 ).In the other hand,
El- Shinnawy (1989 ) and Sharma et al .,
(1993 ) found that the digestibility of DM
, CP , CF , EE and NFE were not

significantly affected by the different
levels of CP and TDN intake from diet
fed by buffalo calves .

Different levels of CP and TDN in the
daily ration of buffalo calves have not
significant effect on the daily body
weight gain (Sharma and Singh, 19953)
.In opposite, Mudgal and Sivaiah {1982)
and Yanar et al,, (2002) reporied that
average growth rate was significantly
affected bv the energy level content of
the daily ration. Baruah et al ., 1988
found that the protein allowances of
buffalo calves less than those suggested
by NRC recommendation for beef cattle .

Feed conversion efficiency during the
different phases of growth were not
significantly affected by level of
concentrate supplemention { Yanar ef
al.,2002).

Alihough, Pasierbski et al., (1991)
concluded that feed conversion was
significantly affected by feeding level.

It seems that scarce information exists
about the utilization of diets with
different levels of TDN and DCP
(allowances) on reproductive and
productive performance of buffaloes in
Egypt.

The main purpose of this work was to
study the effect of feeding buffalo calves
based on the different allowances
recommendation on the digestibility,
crowth, performance, metabolic status
also age of puberty and maturity.
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" 100 %

This study was conducted at El-
Gemiza Experimental Station Animal
Production Research Institute,
Agriculture Research Center, Ministry of
Agriculture, L

Egypt. Fifteen buffalo calves
weighing about 140 kg aged 6 months
were used in the feeding trial and divided
into three similar groups (5 in each) to
examine the effects of three feeding
Table 1 ) allowances
recommendation as follow :

1- Calves were fed ration (RI)
contain concentrate feed mixture ( CFM)
, Corn grain (CG) and rice straw { RS ) as
of TDN and 100 % CP
allowances as recommended by Kearl
(1982) for buffalo calves .

2- Calves were fed ration (R2)
contain CFM , CG and RS as 100 % of
TDN and 100 % CP allowances as
recommended by Shehata ( 1970) .

3- Calves were fed ration (R3)
contain CFM, CG and RS as 125 % of
both TDN and CP allowances as
recommended by Shehata (1970).

Data of Table (i) showed that the
allowances as recommended by Shehata
{1970) was contained low of either TDN
or CP as compared to those ailowances
as recommended by Kearl ( 1982 ) and as
125 % of both TDN and CF allowances
as recommended by Shehata (1970 ).

Daily feed allowances of calves were
changed quantitatively on bi-weekly
basis according to changes in body
weight of calves. CFM and CG were
offered twice daily at 8 a .m and 4 p.m,
then RS was offered, Mineral blocks and
fresh water were available freely
throughout the experimental period.

Nutritive value of experimental
rations (R1, R2 and R3) were calculated
based on the results of three digestibility
trials , which were carried out using acid
insoluble ash (AIA) technique of Van
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Tabie (1): Feed allowances as TDN (kg) and CP (g) to tested animals according to
Kear) (1982 ), Shehata ( 1970 ) and 125 % of Shehata recommendation

based on animal live body weight {( ADG )0.75kg/h/d}.

e T T

Body weight TDN CP CFM kgCG~ kg RS
Treatments (Kg) kgh/d g/h/d _ /hid  /hid kg/h/d
100 3.16 459 2.00 2.00 1.00
150 4.24 609 3.00 2.25 1.50
200 4.60 682 3.50 2,15 2.00
250 4.93 732 4.00 L75 3.00
1 300 5.52 790 4.50 1.75 4.00
350 6.11 826 5.50 1.75 4.00
400 6.68 874 6.00 1.60 5.00
450 7.24 896 7.00 1.00 6.00
500 7.79 933 7.50 1.00 7.00
100 1.38 276 [.00 0.50 1.00
150 2.07 31 1.50 0.75 1.50
200 2.76 414 2.00 1.00 2.00
2 250 345 518 2.75 1.00 3.0
300 4.14 621 3.60 0.75 4.00
350 4.83 725 4.20 0.75 5.00
400 5.5 828 4.50 0.75 6.00
450 6.21 931 5.50 0.75 7.00
500 6.90 1035 6.50 0.75 7.00
100 1.73 345 1.00 1.00 1.00 .
150 2.59 339 1.75 . 1.25 1.50
200 345 518 2.50 1.50 2.00
3 250 431 643 350 1.50 3.00
300 5.17 776 4.50 1.25 4.00
350 6.04 906 5.50 1.25 5.00
400 6.90 1035 6.50 1.00 6.00
4350 7.76 1164 7.50 1.00 7.00
500 8.63 1294 8.50 1.00 7.00
1: Allowances of Kearl ( 1982)
2: Allowances of Shehata (1970)
3: i25% allowances of Shehata
% TDN % CP
t  Concentrate feed mixture (CFM) 65 16
** Corngrain (CG) 80 8
b 30 P

Rice straw (RS)
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Keulen and Young (1977). Chemical
analysis of feeding stuffs and feces were
carried out according to A.Q.A. C.
(1995) methods (Table, -2) .Blood
samples were taken bi-weekly at 8§ am
before feeding from jugular vein of
experimental calves using heparinized
tube and blood plasma was separated by
centrifugation at 3500 rpm , then stored
at - 20 ° C until analysis . Blood plasma
globulin  was  obtained
subtracting albumin from total protein,
creatinine and urea were measured by
spectrophotometer using kits delivered
from Sentinel, CH, Milano, Italy.

Statistical anglysis was carried out
after transforming the percentage number
into Arcasin value , using F- Test
{ Snedecor and Cochran , 1932 ) and the
differences among  treatments means
were tested using Duncan s multiple
range test ( Duncan , 1955).

RESULTS AND DISCUSSION

Data presented in Table (3) showed
that the average total DM intake of
buffalo calves were determined and
recorded -at different stages of the growth
of the animals. While, total DM intake
day kg / w*" for (R 1) and (R 3) groups
were higher significantly (P < 0.05) than
those for (R2) groups.

TDN of R1 ration had the highest
( P< 0.05 ) value than others , although
TDN of ration R3 was higher ( P<0.05 )
than R2. That results may be due to the
increase level of TDN and DCP intake by
Kearl { R1 ) and 125 % Shehata (R3)
allowances These results are in
agreement with the findings of Pandit
and Singh (1967), Helmy {1988),
Bayoumi (1995) and Shalaby (2000)
found that animal fed increase energy
and protein levels in the concentrate feed
mixture increased the DM intake kg /
w*” TDN and DCP intake.

. through
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On the other hand, Prasad and
Pradhan (1990) and Sampath et al,
(1993), they found that the feed intake
was not affected by concentrate level in
crossed heifers and buffalo calves.

The digestion coefficient of DM was
significantly (P < 0.05) higher in RI
andR3 than R2, but the difference
between R 2 and R 3 rations was not
significant. These results are in
agreement with the findings of Baruah ef
al., - (1988). While, digestibility of OM,
CP, EE, CF and NFE were slightly
higher in R1, and R3 than R2 ailowances
, the same trends were obtained by
Mudgal and Sivaiah , (1982) ; Prasad and
Pradhan , (1990) ; Sampath et af,
(1993 ) and Sharma et af ., (1993) who
found that digestibility of CP, CF, EE,
and NFE were not significantly affected
by different level of TDN and CP intake
in buffalo calves .

In addition, Steingass er al., (1994)
found that the nutrient digestibility
decreased linearly with the increase of
feeding levei.

The results of buffalo calves
performance are shown in Table (4).
Final weight of calves which fed R1 and
R3 ration were significantly (P < 0.03)
higher than those of R2, Weight gain and
average daily weight gain (ADG) of
those fed Kearls allowance (R]) and
Shehata allowance (R3) had
higher (P < 0.05) value than Shehata
allowance (R2) . The daily intake by
calves of fed R2 ration is severely
affected by the low TDN and CP of
Shehata allowances and that the reflex
effect as the {(ADG) and different
performance. The same trend was
obtained by and Mudgal and Sivaiah ,
{1982 ); Dushkevich and Kilimar { 1983
); Marai er al ., (1983); Baruah er al,
(1988} ; Shin er af .,( 1989 ); Hassan er
al. (1995) and Yanar et al. (2002) .On the
contrary , Afifi et al, (1978);, Metry
(1988); Sampath etal. (1993) ;
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Table { 2) : Chemical composition of feeding stuffs and tested rations .

Item DM On DM basis
oM CcP CF EE NFE Ash
CFM 85.88 91.08 16.56 9.73 290 60.09 991
Corn 88.50 89.00 9.1 2.50 275 83.67 2.00
Rice Straw  92.00  82.00 3.5 35.00 0.50 -43.00 18.00
R1 8766 83.83 1267 15.33 2.33 585 11.17
R2 87.30 87.65 10.34 19.03 1.92 56.36 12.35
R3 88.86 83.80 1237 15.32 227 58.93 1111

The ingredients of conceatrate feed mixture ( CFM ) were : 39 yellow corn , 29% undecorticated
cottonseed meal , 14% rice bran , 9 % soybecan mcal , 5 % vines , 3 % limestonc and 1 % salt .,

Table (3 ) : Average DM intake, nutrient digestibility and nutritive values of tested

rations .
Item Ri R2 R3 "

Body weight , ke 321 +17.18 320671523 3253321240
Daily DM intake :
CFM kg/h/d 3.58* 2033 276 %017 345 %023
Com kg/h/d 2.18* £0.17 168 =000 211 %0.17
RS kg/h/d 582 +0.12 444 £015 561 +0.29
Total DM intake kg /h/d 11.58°+041 893° %0.07 11.17°+£0.06
Total DM intake kg/w " 0.153*£0.001 0.118°:0.005 0.146"+ 0.005
Digestion coefficients %
DM 7438*+:050  70.75°:0.96 72.26°+0.64
OM 8034 +130 7688 074 79.73 =098
cP 6191 =089 5936 =135 6027 =0.65
CF 5773 +£1.13 5582 +1.74 5673 =130
EE 62.53 +081 5911 071 6058 =123
NFE 7848 122 7611 £244 7723 =0.97
Nutritive values %
TDN 7194055  6271°£040 69.73°+0.65
DCP 12.84°+049 967° 056 11.88%=0.86

a, b and ¢ Mcans i the some row with different superscripts are different (P< .05)

Rl : Allowances of Kearl (1982)
R2: Allowances of Shehata (1970)
R3: 125 % allowances of Shehata -

15



Shahin et al

Table (4) : Performance of buffalo calves fed the diffefent experimental ration.

Item Rl . R2 R3
Initial body weight , kg 140.00 £10.82 14100 £9.89 140.80 =+ 14.40
Weight at 7 month . 308.64°+1220 263.00°+14.07 303.20°+17.33
Final weight at 14 month 486.04* £ 923  402.0° +£1394 473.40%+17.47
Weight gain, (kg )
1 * period O — 7 months 168.60°+4.04 121.80°+641  16240°+6.27
2™ period 7 — 14 months 177.40*+£0.57  139.00°£1.22 17020 °+2.40
Total period 0 - 14 month 346.00*+5.06 260.80°:593  332.60°+6.82
Average daily weight gain kg / h/id:
1 ® period 0 — 7 months 0.803 *+0.02 0.580 °+0.03 0.773 "+ 0.03
2* period 7 — 14 months 0.845 "+ 0.01 0.662 £ 0.01 0.811°£0.01
Total period 0 — 14 months 0.824°+001.  0.621°x0.01 0.792°+0.02
Average DM intake kg /h/d:
CFM 3.58 2.66 3.19
Com 2.18 1.62 1.95
RS 5.82 431 5.18
Total 11.58 8.59 10.32
Feed conversion kg / kg gain : _
DM ' 14.05* 13.83° 13.03°
TDN 10.11° 8.67° 9.09°
DCP 1.81° 1.34° 1.55°
Economic efficiency, LE/h /d:
Gain value , LE' 7.42 5.59 7.13
Feed cost , LE? 5.69 423 5.08
Return LE 1.73 1.36 2.05
Relative economic efficiency % 127.20 100 150.70

a, b and ¢ Means in the some row with different superscripts are different (P< 0.05).

R1 : Allowances of Keari { 1982 ) R2 :Allowances of Shehata (1970 ) R3 :125 % allowances of Shehata

LE': on the basis of a price of 9.00 LE / kg gain
LE®: on the basis of 0.90 LE / kg of CFM, a price of 1.00 LE/ kg of corn and a price of 0.95 LE/& RS

Table (5) : Puberty , maturity and some blood plasma parameters of growing
buffalo calves as fed the different experimental ration.

Item Ri R2 R3

Puberty :

Age , day 404.0° 8.72 4512 7.14 423.6"+ 9.06
Weight . kg 2822+4.63 275.2+3.98 277.0+£10.3
Maturity :

Age , day 539.0% 9.30 581.2°+7.21 545.0% 6.21
Weight , kg 387.4+759 361.0 £ 7.96 369.0+ 552
Blood plasma parameter :

Total proteins , g/dl 6.15 £0.13 541 +£0.24 594 =0.16
Albumin » g/dl 405 £0.14 414 +£023 398 £0.11
Globulin , g/dl 3.11 048 224 033 274 =0.17
A /G ratio A 1.43 £0.24 1.94 +0.01 1.61 *0.18
Urea mg/ dl 50.74 £ 3.81 47.78 £3.53 5039+ 4.11
Creatinine , mmol /1 1.24 +0.14 .34 £0.08 1.37 £0.07

a,b and ¢ Mcans in the some row with different superscripts are different(P<0.05).

R1: Allowances of Kearl (1982) R2: Ailowances of Shehata ( 1970)

R3: 125 % allowances of Shehata -
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Bayoumi (1995) and El-Ashry et af .,
(2003)  reported that there are no
significant difference in growth rate of
buffalos fed different protein and energy
levels. ) :
Nutrient conversion as given by DM
kg / kg weight gain of ration R3 showed
the highest (P<0.05) value. While as
given as TDN. and DCP kg / kg weight
gain of ration R2 was the highest values.
These results may be due to the higher
level as of TDN and DCP intake by (R1)
and (R3). The same trend was obtained
by Marai et al., (1983); Shin et al,
(1989); and Hassan er af., {1995) who
found that the feed conversion efficiency
was significantly higher in animals fed
the medium level than in those fed either
the normal or  high feeding Ievel.
Otherwise Pasierki et ai., 1991 and Yanar
et al., 2002 found that feed conversion
efficiency during the different phases of
growth were not significantly affected by
the level of concentrate supplement.
Regarding, the values of economical
efficiency were 1.73, 1.36 and 2.05 LE
for Rl , R2 and R3 rations , respectively .
This result showed that better economical
efficiency was recorded for R1 and R3 as
compared to R2 .The relative economic
efficiency % was better in R3 and R1 .
Average age at puberty in
experimental calves were 404 | 451.2 and
423 days in R]l, R2 and R3 rations
respectively , { Table 5 ) . It was
observed that ration based on Kearl
allowances { R1 ) decreased ( P <0.05)
the age at puberty by about 12% as
compared to Shehata allowances R2
While , 125% from Shehata allowances
{R3} decreased about 7 % of that
Shehata allowances R2 . Sexual maturity
occurred earlier by 42.2 and 36.2 days in
calves of R1 and R3 groups than in R2.
That difference was also statistically
significant (P< 0.05).These results may
be due to the higher level of TDN and
DCP intake by (R1) and (R3) as
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compared to (R2) . These results are in
agreement with the results obtained by
Marai et al ., (1983); Lee et al , (1985 a
,b) and Deutscher et al ., (1936)

Ration based on Kearl allowances
ration (R1} and 125 % of Shehata
allowances (R3)} were successful to reach
similar body weight at puberty to that
recorded for 100 % of Shehata
allowances R2 (282.2, 277.0 and 275.2
kg, respectively) in shorter period of
time (404, and 423 days for R1 and R3,
respectively). These results are in
agreement with the results obtained by
Marai ef al., (1983); Lee ef al., (1985 a,
b) and Deutscher et al., (1986). They
found that there was no significant
difference between allowances (feeding
level) in age, but not in body weight, at
puberty. However, the average body
weight at maturity of R1 and R3 groups
had the same trend as the body weight at
puberty .

Regarding , the blood plasma
parameters {Table 5). Resuits indicated
that no significant differences were
observed among  the  different
experimental animal groups concerning
all blood plasma parameters tested.
Moreover, buffalo calves fed the high
feeding levels (R1) and (R3) groups
showed higher total proteins , globulin
and urea concentration compared with
those for (R2) group , this came in line
with values of CP intake in the
experimental rations , values of intake
and the results of OM and CP
digestibilities . These results are in
agreement with the results obtained by
Hewett, ( 1972 ); O Kelly, (1973 } and
Kumar et af ., (1980 ) who reported that
there is a positive correlation between
dietary protein and plasma protein
concentration . Also , serum protein are
considered a reliable index reflecting
health and performance animal ( O
Kelly, 1973 ) . El — Masry and Marai ,
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(1991 ) related the variations in plasma
proteins to the alteration in thyroid
hormone level and in albumin or globulin
concentrations . However, concentration
of urea in the plasma is highly correlated
with surplus crude protein intake and
digestion ( Holzer et af ., 1986 ). Also ,
serum creatinine concentration is a useful
indicator of glomerular filtration (Ismail ,
1999).Generally, all these parameters
were within the normal range of
buffaloes blood as reported by ( Reece ,
1991).

It could be concluded from this
investigation that Kearl and 125 % of
Shehata allowances for buffalo calves
had successful effect than Shehata
allowances. In addition using 125% of
Shehata allowances of buffalo calves
ration is suitable allowances with befter
economical efficiency and it had earlier
age at puberty and at maturity.
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