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SUMMARY

Twenty four growing buffalo heifers were divided into three similar groups fed
different dietary energy levels. The experimental rations were iso-nitrogenous with three
levels of dictary energy. (80, 100 and 120 % TDN of the allowances) according to Kearl
(1982). Heifers in the 1* group were fed 100% TDN (G1), while those in the 2™ (G2) and
3" (G3) groups were fed 80 and 120% TDN, respectively. Feeding experiment started
from puberty age till the first 3 months of gestation. Ages and live body weights at the
beginning of experiment were 529, 581, 516 days and 365, 356 and 371 kg for G1, G2 and
(3, respectively).

Heifers of G3 showed higher (P<0.05) total DM intake than the corresponding values
of G1 and G2. Heifers in G3 showed the highest (P<0.05) digestibility coefficients of DM,
OM, CP, EE and NFE and the lowest (P<0.01} digestibility coefficient of CF, however, the
nutritive values were highly significant (P< 0.01) for TDN and DCP vaiues. Heifers in G3
recorded the highest (P<0.05) average body weight, total gain and daily gain at conception
and first 3 months of gestation, however, G2 showed the lowest (P<0.05) mean values.
Feed conversion (kg DM/kg gain), was poorer in G2 and G3 than in G1 at conception and
first 3 months of gestation. The differences were significant only between G and G2. Feed
conversion as TDN kg/kg gain was better (P<0.01) in G2 than in G1 and G3 at conception
and first 3 months of gestation. Feed convetsion as kg DCP/kg gain was better (P<0.05) in
G3 than in G2, but did not differ significantly from that in G1. Heifers in G3 recorded the
earliest (P<0.05) ages at puberty, in turn earliest ages at first service and conception.
Howevet, those in G2 showed the latest {P<0.05) ages. Interval from puberty to the first
service or to conception was shorter (P<0.05) for heifers in G3 than in G2.
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INTRODUCTION

Increasing the human population all
over the world requires continues supply
of food from either plant or animal
sources. [n Egypt there is gab between the
human requiremenis of animal proteins
and the national resources. Buffaloes are
one of animal protein sources used to
cover this gab. Feed is the most important
cost item for livestock production

representing about 70 % of production
costs (Borhami and Yacout , 2001 and
Abdel — Salam , 2003 ).

Buffaloes are considered the
principal dairy animal in Egypt. They
produced about 60 and 40% of the total
milk and meat production in Egypt,
respectively (A. E. R. [, 1997).

Nutrition is the major factor affecting
the physiclogical and metabolic status of
buffaloes.  Nutritional =~ components
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especially energy level is the most
important factor affecting body weight,
age of the first fertilized service, age at
first calving and growth rate at different
ages. El-Ashry et al (2003) concluded
that buffalo group fed ration containing
120% energy level and 87.5 % protein
level showing highest milk production
and best feed efficiency without any
adverse effects on performance of buffalo.
Dimov et af, (1984) and Shahin (2000)
reported that the intake of feed and
digestible protein / kg gain was lower
with the low energy level. Sharma and
Sharma (1983) reported that digestibilities
of most major nutrients were unaffected
but digestibility of NFE increased with
increasing dietary energy.

Heifers fed the greater amount of
energy exhibited larger dominant ovarian
follicles at a younger age in comparison
with heifers fed the lower amount of
energy. Age and weight differ (at puberty)
among heifers receiving diets with higher
energy content compared with those
receiving diets with lower energy content
{Bergfeld et al., 1994). Shahin (2000)
mentioned that optimal energy allowances
during rearing of sheep depend on the
breed, age, feed cost and effects on health,
longevity and performance, the high
energy level can be applied in the stages
such as late gestation and early lactation
to maximize the performance for milk
production and pre-weaning of the lambs.
Marston et al .,(1992) mentioned that
benefits of additional levels of energy
supplements in cow weight and condition

- must be achieved before calving . Zedan
(1995) reported that energy intake and
poor body condition after calving delay
the return of normal function of the
ovaries; conception rate tends to decrease
when energy intake is inadequate.

It seems that scarce information
exists on the utilization of diets with
different energy levels on reproductive
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and productive performance of buffaloes
in Egypt.

MATERIALS AND METHODS

This work was carried out at El-
Gemmizah Experimental Station, Animal
Production Research Institute,
Agricultural Research Center, Ministry of
Agriculture, Egypt.

Twenty four growing buffalo heifers
were divided into three groups. Mean
ages and live body weights at the
beginning of experiment were 529, 581,
516 days and 365, 356 and 371 kg in G1,
G2 and (3, respectively. The
experimental rations were iso-nitrogenous
with three levels of dietary energy. (100,
80 and 120 % TDN) according to Kearl
(1982). Heifers in the 1™ group were fed
100% TDN (G1), while those in the 2™
and 3™ groups (G2 and G3) were fed 80
and 120% TDN, respectively. Feeding
experiment started from puberty age till
the first 3 months of gestation.

The experimental rations contained
concentrate feed mixture (CFM), berseem
hay (BH), yellow corn (C) and rice straw
(RS). Mineral blocks and fresh water
were available freely through the
experimental period. The (CFM) and {C)
were offered twice daily at 7.0 am and
4.0 p.m. while roughage was available
during all day time. Daily feed intake was
individually recorded, while body weight
of each heifers was biweekly recorded
before morning feeding. Feed allowance
was adjusted biweekly according to the
change in body weight. Chemical analysis
of different feed stuffs and calculated
chemical composition of the experimental
rations are presented in table 1. Heifers
were observed for oestrus twice daily, at 7
am. and 4 pm. At the end of the
experiment, individual feeds and fecal
grab samples were collected for a 3- d
period and composted for each animal to
determine total tract "apparent nutrients
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digestibility using silica (McDonald ef al.,
1995) as an internal marker. Feed and
fecal samples were chemically analyzed
according to the methods of A.Q.A.C.
(1995).

Data were statistically analyzed
according to SAS (1995). Differences
among means were evaluated using
Duncan 's test (1955 ) .

RESULTS AND DISCUSSION

Feed intake:

Data in table 2 revealed that heifers
fed 120% TDN ration (G3) showed
significantly (P<0.05) higher total DM
intake by about 8 and 27% than those fed
100% (G1 ) and 80% (G2 )}, respectively.
Moreover, heifers fed 80% TDN (G2)
showed significantly (P<0.05) lower total
DM intake by about 15% than those fed
100% TDN (G1).

These results are in agreement with
the findings of Almeida et al. (1999);
Dawa (2003) and El-Ashry er al. (2003),
who found that increasing energy levels in
the diet or energy supplementation
resulted in increasing feed intake.

Nutrien! digestibility:

Data of table 2 clearly indicated that
heifers fed 120% energy level (G3)
significantly showed the highest (P<0.05)
digestibility coefficients of DM, OM, CP,
EE and NFE and the lowest {P<0.01)
digestibility coefficient of CF, but did not
differ significantly than those fed 100%
(G2). On the other hand, heifers fed 80%
energy level showed the opposite trend.

These results are in agreement with
those reported by Kumar et af. (1981) and
Etman (1985), who reported that the
increase of dietary energy density
improved the digestibility of all nutrients
except CF digestion in male buffalo
calves. Also, Shahin (2000) and Hussain
et af. (2001) found marked improvement
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in most nutrients digestibility coefficients
by increasing the dietary energy content.
Tiwari ef af. (1990) .reported that the
higher levels of dietary energy may
increase rumen microbial growth.

Nutritive values:

Heifers of G3 fed ration containing
120% TDN recorded highest nutritive
values expressed as TDN and DCP (being
62.37% TDN and 7.24 % DCP), followed
by G1 (100% TDN) (58.67% TDN and
7.22 % DCP). Heifers in G2 ranked the
third (80 % TDN} and recorded the lowest
values (being 53.86% TDN and 6.66%
DCP}. The group differences were highly
significant (P< 0.01) for TDN and DCP
values (Table 2).

The present values are nearly similar
to that obtained by El-Ashry et al (2003),
who reported a linear increase in TDN
with increasing energy level in the diet.
Also, Shahin (2000) found that the rise in
level of dietary energy resulted in
increased nutritive values in terms of
TDN and DCP.

Growth performance:

Data presented in table 3 show that
heifers fed 120% TDN (G3) recorded
significantly the highest mean body
weight, total gain and daily gain at first
service, conception and first 3 months of
gestation. However, heifers fed 80% TDN
(G2) significantly showed the lowest
mean values. The differences were almost
significant between G3 and G2, but were
almost not significant between G3 and
Gl.

Improving growth performance of
animals by increasing dietary energy
density is supported by the results
reported by Shahin (2000) and Al-Deeb et
al. (2003).

Concerning the feed conversion (kg
DMI / kg gain), it was observed that
heifers fed 80 (G2) or 120% (G3) TDN
rations had poorer feed conversion at
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Table(1): Chemica) analysis of feed stuffs and calculated chemical composition of
tested rations.

Item o Chemical analysis (%)

DM¥% —5m  cp CF__EE  NFE__ Ash
Feed stuffs:
CFM 88.13 93.19 16.39 10.45 1.37 6498 6.81
Comn 88.41 97.24 835 2.83 2.46 83.60 2.76
Rice Straw 92.36 80.70 2.86 36.31 1.61 39.92 19.30
Berseem hay 89.74 87.27 11.28 28.67 1.28 46.04 12.73
Tested rations:
Rations 1 {(G1) 89.75 88.66 10.52 21.08 1.54 55.54 11.34
Rations 2 (G2) 89.98 87.57 10.15 24.20 1.46 51.75 12.43
Rations 3 (G3) 89.50 90.20 10.24 17.75 2.69 60.53 9.81

R1: 100% TDN R2:80%TDN R3: 120% TDN CFM: concentrate feed mixture

Table (2): Mean values of daily DM intake, digestibility coefficients and nutritive
values as DM, TDN and DCP of experimental ration offered to buffalo

heifers. .
Experimental group

Item G1 G2 G3
Average LBW, kg 430.67+5.3 41033132 454.00+£0.58
MBW, kg®” 94.54+0.88 91.15¢2.21 98.35+0.09
Average daily DM intake (kg/h/d):
CFM 4.44 2.82 421
Corn 1.11 0.47 3.00
Rice straw 3.33 2.82 3.00
Berseem hay 222 3.29 1.80
Total 11.10£0.25° 9.40+0.14° 12.0120.17
Nutrients digestibility (%):
DM 71.110.86° 67.34+0.75" 72.22+0.30°
OM 75.19£0.24° 70.79+0.99" 75.58+0.51*
CP 73.14+1.30° 69.66+0.36" 74.7241.52°
CF 51.62+1.20° 56.19+2.66° 50.87+0.41°
EE 72.57+ 0.72° 69.57£0.57° 73.05+0.42°
NFE 68.76+0.80°" 61.06+0.23° 70.01£0.84°
Feeding value (%):
TDN 58.67+1.47% 53.86+0.85° 62.37<1.03*
DCP 7.22+0.18° 6.66 £0.22% 7.24 +0.18

a and b: Group means with different letters within the same row are siguificantly different
at P<0.05. MBW= Metabolic body weight.
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conception and first 3 months of gestation
than those fed 100% TDN -(Gl)ration.
However, the differences were significant
only between Gl and G2. Feed
conversion as TDNI kg / kg gain was
significantly (P<0.01) better in heifers fed
80% TDN (G2) than in GI and G3 at
conception and first 3 months of
gestation. However, the differences were
significant only between G2 and G3.
Regarding the feed conversion as kg
DCPL / kg gain, it was significantly
(P<0.05) better in G3 than in G2, but did
not differ significantly from that in G
(Table 3). :
It was reported that feed efficiency
was improved as the energy density
increased in animal diets (Jordanovski,
1993 and Shahin, 2000). However,
feeding low energy density diets resulted
in a better feed conversion as the amount
of TDN required to produce one kg gain
compared with feeding high energy level
(Soliman et al., 1975 and Shahin, 2000).

Age at puberty,
conception:

Age (day) of heifers at puberty, first
service and conception are presented in
table 4. Results show that heifers fed

first  service and

120% TDN (G3) recorded significantly

(P<0.05) the earliest ages at puberty, at
first service and at conception. On the
other hand , heifers fed 80% TDN (G2)
significantly showed the oldest ages. The
differences were significant between G3
and G2, but were not significant between
G1 and each of G2 and G3.

Occurrence of earlier puberty in
heifers fed 120% TDN, significantly
(P<0.05) than in those fed 80% TDN and
insignificantly than those fed 100% TDN
ration.was associated with increasing their
live body weight as affected by dietary
energy level (Table 3). On the other hand,
age at puberty, first service and
conception of heifers fed 80% TDN ration
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did not differ significantly from those fed
100% TDN ration as a control group. This
finding indicated pronounced effect of
reducing rather than increasing dietary
energy level on age at puberty and then at
first service and conception. These
findings agree well with those obtain by
Whitaker et af_,(1993) ; Hall et al., (1994)
and Prasad et al, (1995) who concluded
that the heifer and different female
animals fed on the low energy were
significantly older at 1 * oestrus than
those on the high energy diets .

Interval from puberty to the first
service or to conception was significantly
(P<0.05) shorter for heifers fed 120%
TDN (G3) than those fed 80% TDN (G2),
which showed the longest interval
However, the differences were not
significant between both groups (G2 and
(G3) and the control one (G1).

On the other hand, interval from the
first service to conception (service period)
did not differ significantly among groups
and ranged between 39.6 and 46.4 days
(Table 4). The present findings are nearly
similar to these obtained by Whitaker et
al. (1993) ; Hall et al., (1994) and Hegazy
et al., (1994) . In this respect , Niekerk et
al ., (1990) and Freetly and Cundiff
(1998) reported that the level of feeding
of heifers up to mating at 2 years has little
effect on their reproductive performance .

Oestrous activity:

Number of oestrous cycles from
puberty to first service or to conception
was significantly (P<0.05) higher in
heifers fed 80% (G2} than those fed 100%
(G1) TDN. However those heifers fed
120% (G3) did not differ significantly
from either G1 or G2. This was attributed
with the interval from puberty to the first
service or to conception in each group
(Table 4).

Also, average oestrous cycle length
was affected significantly with the
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Table (3): Growth performance of buffale heifers fed different experimental rations,

Experimental group

ltem G1i G2 G3
Live body weight (kg) at:
First service 365.15+4.8"  356.26+10.7* 371.1414.4°
At conception 390.50+8.1®  379.77+12.3° 404.3416.3°
3 months of gestation 450.88+9.6" 428.43x11.8° 467.25:6.8°
Total body gain (kg)from:
1* service to conception 25.35+5.4% 23.51£4.2° 33.21%3.5°
Conception to 3 mo. gest. 60.38+1.99"  48.65x1.54™  62.91+1.71°
Average daily gain (kg):
1% service to conception 0.64+0.042®  0.54+0.01°  0.71x0.016°
Conception to 3 mo. gest. 0.6720.022°  0.54+0.017°  0.70£0.019"
Feed conversion {DM (kg)/gain (kg)}:
1* service to conception 14.58£1.00°  16.66+0.59"  15.21+0.45%
Conception to 3 mo. gest. 15.69+068°  17.28+0.85* 16.32+0.61"
Feed conversion {TDN (kg)/gain (kg)}:
1* service to conception 931£0.50®  8.74%033"  9.94+041°
Conception to 3 mo. gest. 9.80+0.43% 9.38+0.39" 10.92+0.62°
Feed conversion {DCP(kg)/gain (kg)}:
1% service to conception 1.27£0.06®  1.35%0.04° 1252003
Conception to 3 mo. gest. 1.31£0.04" 1.39+0.05° 1.27+0.03"

a , b: Group means with different letters within the same row are significantly different at P<0.

Table (4): Reproductive performance of buffalo heifers fed different experimental rations

Experimental group

Item

G1 G2 G3
Age (day) of Heifers at:
Puberty 433.25+9.4% 458.00+11.8" 424.88+3.8°
First service 529.13+4.8* 581.25£10.8° 516.38+4.8°
Conception 568.75+9.5% 625.13+9.1" 563.135.6°
Interval {day) from:
Puberty to first service 95.88+7.8" 123.2546.1° 91.50+ 3.5°
Puberty to conception 135.50+3.8" 167.25+3.8° 137.88+4.6"™
1 service to conception* 39.62+6.8 44.00 + 4.7 4638+ 4.6
Number of oestrous cycles from puberty to:
First service 2.3+0.40" 4.5£0.31° 3.2£0.18%
Conception 4.8+0.19" 6.5:0.18* 5.120.26*
8:5;; ous cycle length 20.140.59 22.0£0.32° 19.50+0.19"

a and b: Group mecans with different letters within the same row are significantly

different at P<0.05 . * service period
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Table (5): Oestrous and mating performance of buffalo Heifers fed different the
experimental ration.

Experimental group

Item
G1 G2 G3
No. of .Heifers 8 8 8
No. of conceived Heifers after:
1* service 4 2
2™ service 3 4 4
3" service 1 2 1
Total 8 8 8
NS/C after the 2™ service 1.5 1.75 1.63
NS/C after the 3" service 1.62 2.00 1.75
Cumulative conception rate (%) after:
1* service 50 25 375
2™ service 87.5 75.0 87.5
3" service 100 100 100
No. of heifers to 3 months of gest. 8 7 7
Pregnancy rate (%o)* 100 100 100
Pregnancy rate (%6)** 100 100 100
No. of heifers embryonic loss 0 1 1
Embryonic loss (%)*** 0 12.50 12.50

*  On the basis of conceived animals, ** On the basis of total animals

*** On the basis of conceived animals (No of Heifers conceived . not aborted and not calved).
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(P<0.05) level of dietary energy, being
longer in G2 (22.0 d) than G3 (19.5 d),
however, showed insignificant differences
with G1 (20.1 d). On the other hand,
average oestrous cycle length of G3 did
not differ significantly than that of Gl
(Table 4). The present findings are in
accordance with those obtained by
Whitaker et al.,(1993) ; and Hegazy et al.,
(1994 Moreover , Sprott ( 1981)
reported that heifers receiving the low
energy diet had a significantly longer
postpartum  interval to oestrous than
heifers given the high energy diets .

In this respect , Ducker et al .,(1985)
and Grimard ef af .,(1994) reported that
feed energy level had no significant effect
on ovulation rate .

Conception and pregnancy rates:

Conception rate (CR %), number of
service per conception {(NS/C) and
pregnancy rafe (PR) of buffalo heifers as
affected by dietary energy level are shown
in table 5. Results indicate that CR of the
1* and 2™ service was almost higher for
control group (G1) than those in G2 and
G3. However, all buffalo heifers (100%)
were conceived in Gl , G2 and G3 after
the 3 service. This was reflected in
similarity in NS/C after the 2™ service in
G1 and G3, being higher than that of G2.
It is of interest to note that heifers in G1,
G2 and G3 required 1-3 sevices /
conception . NS/C of the 2* and 3"
service were higher in G2 than Glor G3
(1.5 and 1.63 vs. 1.75 §/C) and (1.62 and
1.75 vs. 2.0 S/C), respectively . These
results are in good agreement with the
findings of Whitaker et al.,(1993) and
Marston et af ., (1995) reported that the
conception rates were significantly
improved by feeding levels of
supplemental energy .

Pregnancy rate on the basis of
number of conceived or total animals in
each group were similar in all treatments.
One heifer in G2 and G3 was conceived

without calving resulting in embryonic
mortality of 12.5% in each of both groups
(Table 5).The heifers were examined
clinically and pattern of embryonic loss

_ from days 28 to 84 of gestation.The
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present findings are in accordance with
those obtained by Diskin ef al ., (2000)
and Silke et al ., (2002) .

CONCLUSION

From this study , it could be
concluded that buffalo heifer groups fed
ration containing 100 or 120 % energy
levels showing some, improvement in
reproductive performance i.e., live body
weight and age of heifers at conception
and at 3 months of gestation ; number of
oestrous cycles from puberty to first
service and conception and oestrous
cycles length .

" On the other hand , increasing the
energy level in the diet of the buffalo
heifers resulted in improved rate of
growth, some nutrients digestibility ,
feeding values and feed conversion, Thus,
it is not recommended to apply the high
energy diets for feeding the growing
buffalos heifers in all stages of
reproduction and productive performance,
In addition, extending the feeding period
on high energy level can increase the
production costs.
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