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SUMMARY

Twenty-Two pregnant buffalo heifers were divided into three groups (G2, Gland
(3) fed different dietary energy levels. Iso-nitrogenous rations with three levels of
dietary energy (80, 100, 120 %TDN of allowances), respectively. Feeding experiment
was started from the first 3 months of gestation till the first 120 days of lactation, Ages
and live body weight at the beginning of experimental were (658.75, 715.13 and 653.13
days old and 450.88, 428.43 and 467.25 kg body weight, for G, G2 and G3,
respectively).

Animals received normal and high energy level (Gl or G3) during pre and
postpartum period recorded the highest digestibility values of DM, OM, CP, EE and NFE
as will as feeding values (TDN and DCP) compared to those fed on 80 % TDN (G2),
differences were significant and highly significant, respectively. While, CF digestibility
was high significantly (P<0.05) improved for low energy level (G2). Daily gain, body
condition score of heifers fed normal or high energy levels were significantly (P<0.05)
better than those fed low energy level. Feed conversion (kg DMI and DCPI / kg gain)
was poorer in G2 and G3 than those in G! at 9 months of gestation. The differences were
significant only between G1 and G2. While, feed conversion as TDNI kg / kg gain was
better (P<0.05) in G2 thar in G and G3 at 9 months of gestation. Also, animals received
normal and high energy level (G1 and G3) recorded (P<0.05) average live body weight,
live body weight changes, relative change to initial body weight and body condition
score at first 1" month after calving, at first 4 month after calving and least number of
services per conception, however, treatment (G2) showed the poorest (P<0.05) mean
values. Dietary energy level did not affect ruminal pH value. Concentration of ruminal
NH;-N and VFA'S were significantly higher for heifers fed normal and high energy level
groups (G! and G3) than that of the low energy level (G2) group. Also, animals received
(100 or 120 % TDN) G1 and G3 recorded higher mean body (P<0.05) weight just before
calving, calf birth weight, placenta weight and fetus liquid weight than those of G2 group
{80% TDN). While, those fed (80% TDN) G2 recorded higher mean age at first calving
and drop of fetal membrane than those G1 and G3 groups. A shorter interval to the first
postpartum estrus, service period and days open were recorded for buffaloes dam of Gl
and G3 compared to those fed G2 treatment. Al the same time animals fed normal level
(G1) recorded higher (P<0.05) average daity milk, 7 % FCM, fai, protein, lactose, TS,
SNF and Ash yields than those of G2 or G3 treatments (80 % and 120 % TDN) but, milk
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fat, protein, lactose, TS, SNF and Ash percentages were not significantly (P<0.05)
affected by energy levels. Feed conversalion (kg DM, TDN and DCP / kg 7 % FCM) was
better in (P<0.05) G2 fed (80 %TDN}) than in G3 fed (120 % TDN) but did not differ
significantly from that of G1 {100 % TDN). At the same time animals fed 100 %TDN
{G1) recorded higher relative economic efficiency % than that of G3 (120 %TDN),
however, G2 showed the lowest (P<0.05) mean values.

From this study, it could be recommended that normal energy (100 %TDN) diet
might be fed to pregnant buffalo heifers and lactating buffaloes at first calving to
improve live body weight changes, body condition score, feed conversation, economic
efficiency and consequently decrease the number of days on feeding till first calving,
average daily milk yield, lowest number of services per conception, shortest interval to
the first postpartum estrus, service period and days open.

Keywords: energy level, buffalo heifers, digestibility, milk yield, performance.

INTRODUCTION

In Egypt, buffaloes are considered
the main source of milk and meat
production because they contributed
about 60 and 40 % of total milk and red
meat production, respectively
(Agricuiture Economy  Research
Institute, 1997). Nutrition is a major
factor affecting the physiological and
metabolic status of buffaloes, thus
optimal feeding before calving suppert
the animal to reach parturition in good
body condition which insures maximum
production and high reproduction
efficiency, (El-Ashry et af, 2003).
Vandehaar et af, (1999) found that
increasing the energy level and protein
density up to 1.6 Mcal of NE/kg and 16
% CP in dairy cow diets during the last
month before calving improved nutrient
balance of cows prepartum. Feed is the
most important cost item for livestock
production representing about 70 % of
production costs (Borhami and Yacout,
2001 and Abdel-Salam, 2003). 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
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with higher energy content compared
with those receiving diets with lower
energy content (Bergfeld er al., 1994).
However, calving interval exceed > 500
days (Mostageer et al, 1981 and Metry
et al, 1994). The long calving interval
(> 500 days) is one of the major
problems in  Egyptian  buffaloes
breeding. It may be affected by several
factors, such as breed, uterine involution
and nutritional plan, especially energy
fevel, is the most important factors
affecting body weight changes, interval
to the first postpartum estrus, service
period, days open, number of services
per conception, milk yield and
composition and economic efficiency.
Thus optimal feeding before calving
help animals to reach parturition in
good body condition insures maximum
production and high reproductive
efficiency. It is an established fact that
high level of feeding during late
pregnancy (6-8 weeks) has positive
effect on their performance pre and post
calving of dairy cows (Dunn et al,
1969; Metry, 1988; Bayoumi, 1995 and
El-Ashry et al, 2003}. There is general
agreement that an increase in energy
intake of dairy cows within certain
limits, increase milk yield, solid not fat
{SNF) and to a lesser extent lactose and
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decrease milk fat yield (Gordon and
Forbes, 1970 and El-Ashry er al,, 2003).
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 low
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.

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. The first calf-heifers are most
often affected by energy deficiencies, in
most  cases; normal  reproductive
function is restored when addition grain
is provided. Therefore it is important to
provide adequate nutrients, especially
energy during the first lactation season.
Nutritional components, especially
energy level, is the most importamt
factor affecting digestibility, body
weight, body condition score, feed
conversion, rumen fermentation, calf
birth weight, age at first calving
(Hancock ef al., 1985, Houghton et al,
1990, Bayoumi, 1995; Zedan, 1995;
Manninen and Huhta, 2001 and El-
Ashry et al,, 2003).

It seems that score information
exists on the utilization of diets with
different energy levels on production

and reproductive performance of
buffaloes in Egypt.
MATERIAL AND METHODS

This study was conducted at El-
Gemiza Experimental Station belonging
to  Animal Production Research
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Institute, Agriculture Research Center,
Ministry of Agriculture Egypt.

This study started using twenty-
four growing buffalo heifers with mean
age and weight of 215 days old and 153
Kg live body weight till age at first
service animals were allotted randomly
into three similar groups of eight heads
each. The experimental rations were
iso-nitrogenous with three levels of
dietary energy (80, 100 and 120 %
TDN} according to Kearl, (1982).
Twenty four growing buffalo heifers (7
month and 153 kg body weight) at the
beginning of the first part of
experimental was published Shahin,
2004°. However, the mean ages and live
body weight at the beginning of 2™
experimental treatments were 365, 356
and 371 Kg live body weight and 17.60,
19.37, 17.20 months till age at 3 months
of gestation of buffalo heifers in G1, G2
and G3, respectively, Shahin, 2004".
The three experimental treatments was
started only twenty-Two pregnant
buffalo heifers with mean weight and
age of 450.88, 428.43 and 467.25 kg
and 2196, 23.84, 21.77 months, each
animal group was fed one of the
following experimental treatments, 1%
group was fed 100 % TDN (G1), while
those in the 2™ and 3" groups (G2 and
G3) were fed 80 and 120 % TDN,
respectively, according to Kearl, (1982).
The experimental rations were iso-
nitrogenous with three levels of dietary
energy. Feeding experimental was
started from the first third month of
gestation tell the first 120 days of
lactation.

The experimental animals were fed
concentrated feed mixture (CFM),
berssem hay (BH), yellow corn (C), and
rice straw (RS). The CFM was
individually weighed for each animal
and offered twice daily at 7.0 am and
4.0 p.m. While roughage was offered at
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80 am and 50 pm. Roughage:
concentrate ratio was 60 to 40. Mineral
block and fresh water were available
freety through the experimental period.
All experimental animals were kept
under semi-open sheds, daily feed
intake was individually recorded, while
body weight of each heifer was
biweekly recorded before morning
feeding. Throughout the feeding period,
body condition score (BCS) as changes
in live body weight were monthly
recorded for each animal  (Ebrahim,
2004). Feed allowance was adjusted
biweekly according to the change in
body weight. Weight of dams, newbomn
calves was immediately recorded after
calving and placenta after expulsion.
Buffalo cows were hand milked twice
daily at 7.0 am and 4 p.m. Daily milk
yield of each animal was recorded from
parturition up to 120 days postpartum,
Animals were observed for estrous
twice daily, at 7 am. and 4 p.m.
Chemical  analysis of  different
feedstuffs and caiculated chemical
compositions of experimental rations
are presenied in Table (1). Ruminal
fluid samples were collected at the start
of the experiment from all animals
using stomach tube attached to a
vacuum pump, before feeding then at 4
and 6 hrs after feeding, the pH was
measured immediately after rumen
sample collection using a digital pH
meter. Rumen fluid was strained
through four layers of cheesecloth into

plastic containers and kept for later
analysis.

Two  digestibility trials were
conducted during pre and postpartum
periods by using three animals in each
experimental groups, individual feeds
and fecal grab samples were collected
for a 3-d period and composted for each
animal to determine total tract apparent
nutrients  digestibility using  acid
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insoluble ash {AlA) technique as
internal marker according to Van-
Keulen and Young {1977). Feed intake
and conversion during pre and
postpartum were calculated. Feed and
fecal samples were chemically analyzed
according to the methods of A.O.A.C.
(1995). Data were statistically analyzed
according to SAS, {1995). Differences
among means were evajuated using
Duncan s test (1955).

RESULTS AND DISCUSSION

Nutrient digestibility:

Data in Tables (2 and 3) showed
that animals fed 120% TDN (G3)
recorded highest (P<0.05) digestibility
values of DM, OM, CP, EE and NFE
compared to those fed (G2). Moreover,
animals fed (G3) significantly showed
the highest (P<0.05) digestibility
coefficients of DM, OM and EE
compared to those fed either G1 during
prepartum period, but did not differ
significantly than those fed 100%TDN
(Gl) during postpartum  period.
Digestibility of CF was significantly
(P<0.05) improved for low energy level
(G2} among animals prepartum and
postpartum. This may be attributed to
increase rumen microbial activity and
differences in rate of digestion. These
results are in agreement with those
reported by Etman, (1985); Tiwari er
al., (1990), El-Ashry et al, {2003) and
Shahin, (2004**) who reported that the
increase of dietary energy improved the
digestibility of all nutrients expect CF
digestibility in buffaloes. On the other
hand, results obtained in Table (2 and 3)
indicated  that the  digestibility
coefficient for all nutrients during
postpartum, were significantly (P<0.05)
higher than those recorded during
prepartum  period. This might be
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Table (1): Chemical analysis of feed stuffs and calculated chemical composition of
tested rations.

. — -
DM% Chemical analysis (%) on DM basis

Feed stuffs: oM CP CF EE NFE Ash
CFM 8890 9251 16.06 1202 323 61.20 7.49
Comn 8876 9791 861 2.76 3.1 83.43 2.09

Rice Straw 83.79 79.62 319 3536 1.67  39.40 20.38
Berseem hay 8893 8643 12,17 2907 274 4245 13.57
First experimental rations {prepartum):

Rationi (G1) 8920 8737 1029 2322 260 51.27 12.63
Ration2 (G2) 8927 86.14 10.14 2476 2352 4872 13.86
Ration3 (G3) 89.05 8874 1022 2135 266 54.51 11.26
Second experimental rations (postpartum):

Rationl (G1) 89.12 8798 1037 2243 266 52.52 12.02
Ration2 (G2) 89.21 86,76 1021 24.00 256 4999 13.24
Ration3 (G3) 89.01 8934 1030 2059 274 5571 10.66

G1:100% TDN  G2: 80%TDN  G3: 120% TDN, CFM: concentrate feed mixture
(39% yellow corn, 29% undecorticated cottonseed meal, 14% rice bran, 9% soybean meal. 5%
vines, 3% limestone and 1% salt).

Table (2): Average DM intake, rutrient digestibility and nutritive values as DM, TDN
and DCP of experimental ration determined prepartum.

Experimental group

ftem G1 G2 G3
Average LBW, k 520.33£11.35 493.67+15.41 543.00+10.0

w, kg"’ 108.94+1.78 104.71£2.45 112.46+2.74
Average Daily DM intake (kg animal .d.}:
CFM 3.85 4.68 238
Comn 1.28 - 3.22
Rice straw 3.85 4.68 2.80
Bersecem hay 3.85 2.34 5.60
E;fi iﬂ 24] L’j‘fake’ 12.83%+0.45 11.70£0.47° 14.00+031°
Nutrients digestibility (%):
DM 63.46°+0.72 60.70°+1.87 67.27+0.65
oM 66.5940.95 63.55%1.47 69.38°+0.49
CP 68.49°+0.66 64.74°:0.51 69.34°£0.65
CF 51.71%40.84 57.51%1.51 48.45°0.75
EE 66.92°%+ 0.89 63.77%1.47 72.57°£0.56
NFE 68.43 %127 65.47°10.33 70.67+1.28
Feeding value (%%):
TDN 57.62°+0.02 53.53°40.55 61.03°+0.08
DCP 7.36%£0.07 6.77°+0.05 7.50%+0.07

a, b and ¢ : Group means with different Jetters within the same row are significantly different at P<

0.05, CFM: concentrate feed mixture,
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LBW: Live body weight.
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attributed to different dry matter intake
and differences in rate of passage of
digesta, which may due to the
pregnancy status of animals.

Nurritive values:

On the other hand, results obtained
in Tables (2 and 3) indicated that values
of TDN and DCP were higher in
experimental rations G1 and G3 than
that of G2.

This was expected because G1 and
G3 contained higher energy level and
density  consequently  digestibility
coefficients were significantly higher
than of G2. The present values are
nearly similar to those obtained by El-
Ashry et al, (2003) and Shahin,
(2004™®), who reported a liner increase
in TDN and DCP with increasing
energy density in the diet. However,
Kishan ef al, (1985) did not show any
difference in nutrients utilization when
buffalo was fed different energy levels.

Productive  performance
prepartum period:

during

The results of heifer's productive
performance are shown in Table (4).
Heifers fed 100 or 120 % TDN recorded
significantly the higher mean body
weight, total gain, daily gain and body
condition score at 3and 9 months of
gestation meanwhile, heifers fed 80 %
TDN {(G2) significantly showed the
lowest mean values. These results agree
with those reported by Al-Deeb er al,
(2003); El-Ashry et af., (2003} and
Shahin, (2004a,b) who reported
improvement growth performance of
animals by increasing dietary energy
density. On the other hand, Khatkar et
al, (1992), Dawson, (1994) and
Ebrahim, (2004) found that the body
condition score was taken as indicator
of change in live body weight of
buffaloes.
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Feed conversion:

The feed conversion expressed as
the amount intake of DM, TDN and
DCP required per kg gain (Table 4)
showed that the animals fed 100 %
TDN (G1) had better fed conversion for
DMI and DCPI, followed by G3 (120 %
TDN). Heifers fed G2 (80 % TDN)
showed the poorest feed conversion
values. Feed conversion as TDN intake
kg / kg gain was significantly (P<0.05)
better in heifers fed 80 % TDN (G2)
than those of G1 and G3 at 9 months of
gestation.

It was reported that feed conversion
was improved as the energy density
increased in animal diets (Jordanovski,
1993 and Shahin, 2000) and Shahin,
(2004*") who reported that the Iow
energy group consumed significantly
more feed per kg live body weight gain
than high energy group which is in
accordance with the present results.

Live body weight changes; relative
changes and body condition score
during postpartum period:

Data presented in Table (5) showed
that animals received 120%TDN (G3)
appeared to show higher (P<0.05) live
body weight and W27 just after calving,
at 30 and 120 days after calving than
those fed 80%TDN (G2). However,
animals received 100%TDN (G1)
appeared to show after calving lower
(P<0.05) live body weight and W7 at
30 and 120 days after calving than the
ones receiving 120%TDN (G3). These
results were in agreement with those
reported by Metry, (1988) and Muinga
et al, (1993). Conceming the body
weight changes and relative changes (%o
unit MBS) at 30 days after calving, it
could be noticed that animals fed
120%TDN recorded higher significant
(P<0.05) than (G1) but highly
significant  than those  received
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Table (3): Average DM intake, nutrient digestibility and nutritive values as DM, TDN
and DCP of experimental ration determined postpartum.

Experimental group

frem Gl G2 G3
Average LBW, k 530.67+13.12 477.67£29.13 558.67+16.91

W, kg®’ 110.57£1.25 102.18+1.65 114.91+2.42
Average Daily DM intake (kg/ animat .d.)
CFM 3.42 4.10 3.13
Com 2.05 0.59 3.13
Rice straw 3.42 4.10 2.35
Berseem hay 4,78 2.93 7.05
Total DM intake, kg/h/d. 13.67%£0.17 11.71¢0.17 15.67°%+0.17
Nutrients digestibility (%%):
DM 68.270.34 63.78%+0.73 68.67%0.41
OM 69.71%+1.24 67.39°+0.67 71.22%0.73
cpP 74.77 %£0.59 69.80+0.86 74.11%0.63
CF 54.80°+0.87 58.65"+0.79 51.43°:0.34
EE 72.26% 0.72 68.59°+0.49 74.84°+0.58
NFE 70.23%+0.12 68.03 °+0.67 73.11%0.93
Feeding value (%):
TDN 60.20°+0.60 58.14°40.56 62.42°+0.48
DCP 7.75"+0.10 7.13%40.09 7.64 *+0.06

a, b and c: Group means with different letters within the same row are significantly
different at P< 0.05, CFM: concentrate feed mixture, LBW: Live body weight.

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

ltem Experimental group

G1 G2 G3
Live body weight (kg) at:

Initial weight 153.5046.01 153.38+8.32 153.3844.95
months of gestation - 3 450.88°9.6 428.43°11.8 467.25°+6.8

571.25%9.71
120.38°45.15

530.59°+133

594.43%+12.55
101.80°+2.86

125.86 "+5.54

months of gestation - 9
Total body gain from 3-9, kg

Average daily gain , kg 0.669°+0.03 0.565 +0.02 0.700%+0.03
Body condition score at:

months of gestation - 3 2.58%:0.11 1.98°+0.13 2.82°+0.18

months of gestation - 9 2.75°+0.25 2.30°0.17 3.18°:0.21

Average feed intake, kg

DM 12.16"+0. 48 11.66°0.38 13.37°+0.50
TDN 7.43%+0.28 6.15°0.20 8.07°40.31

DCP 0.857"£0.03 0.77°+£0.02 0.956°+0.04
Feed conversion :

Kg DM / Kg gain 18.38°1.04 20.68°+0.78 19.17°%£0.27
Kg TDN / Kg gain 11.12*+£0.62 10.88°+0.4) 11.52°20.17
Kg DCP / Kg gain 1.30°40.07 1.37°4£0.05 1.34%40.02

a, b and c: Group means with different letters within the same row are significantly
different at P< 0.05.
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80%TDN (G2). Also, the body weight
changes and relative changes (% unit
MBW) at 120 days after calving, it
could be shown that increasing energy
level from 100 to 120%TDN tended to
increase body weight changes and
relative changes (% unit MBW) at 120
days after calving than those fed 80
%TDN (G2). However, differences
were not  significant  (P<0.05).
Concerning, body condition score, data
presented in Table (5) showed that
animals = received 120%TDN (G3)
appeared to show higher body condition
score than those fed (G1) significant
and high significant (G2) (P<0.05).
These results are in agreement with
those obtained by Bayoumi, (1995); El-
Ashry et al, (2003) and Zaki and
Shahin, (2004). This might be attributed
to different age; energy level and dry
matter intake and differences in body
weight changes and relative changes
and digestibility of all nutrients.

However, Khatkar et al., (1992),
Dawson, (1994) and Ebrahim, (2004)
found that the decline in body weight of
yielding cows and buffaloes during the
early stage of lactating period may be
become of mobilization of body
reserves for milk production, since 10-
15 % of the total energy for milk
production comes from body reserves.

Rumen parameters:

To clarify the mode of action of
dietary energy level, ruminal microbial
activity was evaluated as pH and
concentration of ammonia-N and
volatile fatty actds (VFA) shown in
Table (6). Mean ruminal pH vaiues
were declined with all treatment groups
to reach the lowest values at 6 hrs of
morning feeding. Differences between
groups were recorded for group (G2) 80
% TDN being higher for Gl and G3.
With time of sampling advancement,
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pH values tended to decrease at 3 and

6 hours post-feeding ,

while highest

values were obtained at zero time

(before feeding). Bac
found that energy
reduced pH. El-Bada
reported that the lactat
contained sugar beet |
after 6 hours.

Before feeding
ammonia-N
lowest with the heifer:
(G2) group than those
120 % TDN Gl and G

% TDN groups si

higher (P<0.05

concentration

h er al, (1999)
supplementation
wi er al., (2001)
ing cows fed diets
pulp decrease pH

(at zero time)

was the
s fed 80 % TDN
fed ether 100 or

3 groups at the all

ificantly showed
ammonia-N

time studied. The heigfﬁr fed 100 0G120
)

concentration compared to those fed

80% TDN (G2) at all
hours,

first three

times. After the
ammonia-N

concentration started to decline to reach

the minimum at the 6
Chauhan and Chopra

hrs post-feeding.
(1986) and Bach

et al., (1999) reportegt similar trends.
The higher ammonia{N concentration
values in G1 or G3 groups may have
been due at least in part, to a higher rate
of protein breakdown within the rumen
or to a better utilization in the energy
supplementation and also, the low
solubility of nitrogen in the low energy
level {(G2) and high roughage might
have contributed to this effect.

The Iowest level was reported
before feeding for all dietary treatments.
At 3 hr after feeding, heifers fed G1 and
G3 (100 or 120 % TDN) ration showed
higher VFA concentration followed by
those fed G2 (80 % TDN) ration. The
same trend was observed at 6 hr. The
increase in VFA concentrations at 3 hr
post-feeding lead to the decrease in pH
values, Bach e al., (1999) concluded
similar effect.

The higher VFA's concentration
values of G1 and G3 groups may be due
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Table (5): Live body weight changes; relative changes and body condition score
during postpartum period of different experimental buffalo groups

ltem Experimental group

Gl G2 G3

Live body weight, (kg) at:

Just after calving 545.13"+9.83 504.64 °£15.62 567.57"+13.45
Kw'7 112.79%1.53 106.34 °+2 44 116.25°£2.07
days after calving -30 528.43%10.14 47476 1432 555.43%14.06
Kw™ 110.19%1,58° 101.66 °+2.30 114.37°+2.18
days after calving -120 578.03%+] .41 501.00%14.75  603.07°13.34
Kw'’ 117.87%1.41 105.84°22.34 121.84'+2.03
Body weight changes, (kg) at:

days after calving - 30 -16.69°:2.04 24 88°+4.75 -12.14°£1.22
Gays after calving - 32.90%3.47 179398 3550571
Relative changes (% unit MBS) at :

days after calving -30 2.31%+0. 28 -4.43%0.61 -1.62°:0.19
days after calving -120 4.52%+0.50 0.1°£0.37 4.70°£0.81
Body condition score at:

Just after calving 2.44 %029 220025 2.89%0.28
days after calving -30 1.96°£0.14 1.76°£0.10 2.37°:0.17
days after calving -120 2.69 *+0.96 1.90 °£0.09 2.79°+0.19

a, b and c: Group means with different letters within the same row are significantly
different at P< 0.05, Relative changes (% unit MBS) : Injtial MBS-Final MBS x 100
Initial MBS

Table (6): Ruminal fermentation of buffalo heifers fed the different experimental

groups.
Experimental group
frem G1 G2 G3
zero hrs (after feeding)
pH 6.57°0.12 6.73*£0.17 6.43%0.14
NH; N mg / dI 12.64°0.78 10.92°+0.70 12.70%+0.42
VFA mieq /dl 7.82°0.22 6.61%0.25 8.86°:0.52
3 his afier feeding
pH 6.041011 6.4940.12 6.01+0.02
NH; N mg/dl 13.80°£0.67 12.58%+0.51 13.47°40.92
VFA mleq /dl 12.56°+0.51 11.66°+0.45 13.85°%+0.55
6 hrs after feeding
pH 5.7420.07 6.18x0.11 5.67+0.11
NH3Nmg/ d! 11.63°+0.68 10.52°+0 88 11.60°+0.66
VFA mleq /dl 13.39"0.67 11.96°+0.29 14.54 °+0,69

a, b and c: Group means with different letters within the same row are significantly
different at P<0.05.
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to a higher microbial activity in the
rumen of heifers fed ether 100 or 120%
TDN than those recorded 80% TDN
ration. Similar results were reported
Punia and Sharma (1985) in buffaloes
and crossbred calves. High energy
supplemented  diets increased the
concentration of total VFA compared
with the low energy intake diets,
perhaps because of its NFE content.

In general the microbial activity
was increased with the advance in time
after moming feeding reaching the
maximum activity at 3 hr after feeding
then declined (Table 6). Similar trend
was reported by (Bach ez a/., (1999) and
Baraghit et al., 2003). This may have
been due to the increase in the bacterial
counts and activity.

Some reproductive tralts:

Data presented in Table (7) show
that animals fed high energy level (120
or 100 % TDN) recorded higher average
values of buffalo body weight just
before calving, calf weight, placenta
weight and fetus liquid weight than
those buffalo fed low energy level (80
% TDN) with high significant
differences. Animal group fed (80
%TDN) recorded higher mean age at
first calving and drop of fetal membrane
than those buffalo fed high energy level
(100 or 120 % TDN). Differences were
highly significant with drop of fetal
membrane. While, difference was
significant with age of first calving.
These results seem to agree with those
of Houghton et al., {(1990); Bayoumi,
(1995) and El-Ashry er af., (2003).

Also, data in Table (7} indicated
that mean interval of uterine homs
symmetricity, interval from calving to
the normal position of uterus and
interval required to complete cervical
closure were significantly shorter
(P<0.05) in the animals fed normal or
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high energy level (Gl and G3). As
obtained in the present study, (El-
Keraby et al,, 1981; Hafez, 1990; Fadel,
1995 and Mahdy et @/, 2001) reported
similar results.

Concerning, the animals fed (G3)
had significant shorter in postparfum
first estrus interval (PPFEI}); Service
period (SP) and Days open (DO) days
than those (G 1) (P<0.05) and those (G2)
high significantly groups. The same
trend was obtained by El-Keraby et al
(1981); Ezzo et al. (1998); Mahdy et al.
(2001); Thatcher and Staples, (2000)
and Shahin, (2000"). On the other hand,
number of services per conception
(NS/C) was significantly (P<0.05)
higher in animals fed 80%TDN (G2)
than those fed (Gland G3). However,
those animals fed (G1) differ
significantly (P<0.05) from (G3). These
results were in agreement with those
reported by Thatcher er al, (1999);
Shahin, (2000 and Wafa, (2004) who
found that mean number of services per
conception was low for animals fed
high energy level than those on low
energy level.

Milk and its composition:

Results obtained in Table (8)
showed that animals fed 100% TDN
(G1) had significantly (P<0.05) higher
milk yield, 7 % FCM, fat, protein,
lactose, SNF, TS and Ahs yield
expressed as daily, (kg) than those
animals fed 120 and 80 % TDN (G3 and
G2). This might be the increase in
nutrients digestibility for (G1 and G3)
correspond with increase live body
weight and earliest ages at first calving,
while, (G3) may not act complete
developments of udder size, structure
and recreating tissue compared with
(G2). These results are in agreement
with those obtained by Sharma er af.,
(1993); Bayoumi, (1995); Ekinic and
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Table (7): Some reproductive traits of buffalo heifers fed different experimental

rations
Experimental group

tem G1 G2 G3
No. of animal 8 7 7
Buffalo weight before calving kg 608.38°£10.19  563.14°413.6 632.86°+13.74
Calf birth weight , kg 41.63°+0.63 37.291.04 41254091
Calf birth weighs/ dam wt (%) 6.86+0.25 6.64+0.23 6.54+0.23
Placenta weight , kg 4.99°£0.08 4.45°£0.25 5.16°+0.18
Placenta weight / dam wt (%) 0.824+0.02 0.791+£0.05 0.760=0.04
Drop of fetal membran  (hours) 5,76°+0.22 £.69"+0.74 4.64°+0.13
Fetus liquid weight, kg 18.62°%+0.47 15.90°0.86 18.21%°+0.79
Fetus liquid weight / dam w (%) 3.06+0.08 2.82+0.14 2.89+0.15
Gestation period length, days 312.75£2.15 317.5741.53 311.29+4.02
Age at first calving , days 881.50°%+10.01 944.6°+10.96  876.57°+4.53
Position of the uterus, days 18.40°+0.81 25.20%£1.49 17.50°+0.47
Symmetrize of the uterus homs,days  26.10°£0.67 37.80°£1.6] 23.29°+0.69
Postpartum interval to complete
close of the cervix , days 26.60"+1.20 37.00°£1.22 25.40°+1.40
Interval to the first postpartum
estrus, days 58.88°%6.16  72.57%4.57  51.86 264
Service period (SP), days 16.86 °+6.02 35.14"+8.36 6.43°+6.43
Days open (DO), days 73.63%+8.35 107714874  58.29°+4.64
Number of services per conception
(NS/C) 1.63°+0.26 2.57°40.37 1.29°+0.18

a, b and ¢ Group means with different letters within the same row are significantly
different at P< 0.03

Table (8): Effect of energy level on milk yield, 7 % FCM and milk composition in
buffalo milk during the first calving { first 120 days of lactation season).

Experimental group
ftem Gl o 5]
Milk yield, kg / animal 7d. 4721£0.26 3.95%0.75 3.83°20.26
7% FCM' yield, kg/animal/d. 4.25%0.25 3.86%£0.25 3.86°+0.26
Milk eomposition
Fat % 6.88+0.14 6.76+0.16 7.08+0.21
Fat yield kg 0.295°+0.02 0.267°£0.02 0.271°0.02
Protein % 4.24+0.05 4.15£0.21 424015
Protein yield kg 0.182%:0.01 0.164°+0.0] 0.163°+0.01
Lactose % 5.17+0. 09 5.10x0.08 5.26+0.13
Lagtose yield kg 0.255+0.01 0.201 *+0.01 0.201*0.01
TS % 16.89+0.20 16.71£0.25 17.19+0.24
TS yield kg 0.725*:0.04 0.659 "+0.04 0.658 °x0.04
SNF % 10.0220.10 9.96+0.18 10.11x0.19
SNF yield kg 0.430°+0.03 0.393%£0.03 0.387"+0.03
Ash % 0.61x0.01 0.60+0.01 0.6120.01
Ash yield kg 0.026+0.003 _ 0.024°+0.002 0.023%£0.002

a and b: Group means with different letters within the same row are significantly
different at P< 0.05. * 7 % FCM was calculated as 0.265x milk yield (kg) + 10.5 x fat
yield (kg) (Raafat and Salich 1962), ** TS =Total solids,  *** SNF = Solids not fat
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Table (9): Feed conversation and economic efficiency of lactating buffaloes (First
calving) fed different energy level, during the first 120 days of Jactation_season).

Item Experimental group

Gl G2 G3
7 % FCM yield, kg/ animal /day - 4.25%0.25" 3.86+0.25" 3.86+0.26
Daily feed intake (kg/animal /d)
CFM 3.57 437 3.27
Maize 2.14 0.62 3.27
BH 3.57 437 2.45
RS 499 3.12 7.36
Total intake, (kg /animal /d)
DM 14.26° 12.48° 16.35*
TDN 8.58° 7.26° 10.19°
bCP 1.10° 0.88° 1.25°
Feed conversation :
Kg DM/ kg 7 % FCM 3.36° 3.23° 4.24*
Kg TDN / kg 7 % FCM 2.02° 1.88° 2.64°
Kg DCP/kg 7 % FCM 0.26° 0.23° 0.32°

Economic efficiency :
Average daily production, Kg

7 % FCM yield, kg / animal /d 4.25 3.86 3.86
Gain, kg / animal /d 0.274 -0.013 0.296
Cost of feed intake (Input, LE) 8.94 7.99 10.61
Price of weight change, LE . 3.56 -0.20 3.85
Price of milk , LE 8.93 8.11 8.11
Total output , LE 12.49 7.91 11.96
Return, LE 3.55 -0.08 1.35
Relative economic efficiency % 4437.50 100 1687.50

a, b and ¢ : Group means with different letters within the same row are significantly
different at P< 0.05. The price of feedstuffs and products : Feed mixture / Tom = 1100
LE; Mize / Ton=930LE ; BH/ Ton=750 LE ; RS / Ton = 100 LE ; Milk / kg =2.10 LE
and live body weight gain/ kg =13.00 LE.
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Broderick, (1997) and El-Ashry ef al,
(2003) who concluded that milk yield
increased with increasing energy level.
Results of 7 % FCM yield are in parallel
with their corresponding milk yield. In
this respect, El-Serafy et al., (1934),
observed highest 7 % FCM yield for
lactating buffaloes received 80 % NRC
(1978) energy allowances compared
with those received 100 or 120 %.
Concerning, the percentage of milk fat,
protein, lactose, TS, SNF and Ash, data
in Table (9) showed no significant
differences. These results agree with
those reported by Metry, (1988);
Sharma er al, (1993); Bayoumi, (1995)
and El-Ashry et al, (2003) who
concluded that energy ievel dosc not
affect milk composition. This might be
due to the positive increase of nutrients
digestibility and consequently availably
for (G1 or G3) ration.

Feed conversion
efficiency:

The feed conversion expressed as
the amount of DM, TDN or DCP intake
to produce one kg 7 % FCM (Table 9)
cleared that animals fed (G2) recorded
highly significant (P<0.05) better fed
conversion {kg DM, TDN and DCP / kg
7 % FCM) than those fed
{G3).However, the significant
differences were higher (P<0.05) than
those of (G1) groups. These results of
energy level are in agreement with those
obtained by El-Serafy er af,(1984);
Metry, (1988) and El-Ashry e al,
(2003) who found that the efficiency of
energy utilization for milk production
was higher for animals receiving the
low energy level. Improved feed
conversation for animal group fed 80 %
energy level (G2) of Kearl allowances,
(1982) for Egyptian buffalo at first
calving might be attributed mainly to
degree of development the udder (size,
structure and tissue) are increase and

and  economic
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higher of age at first calving than those
of (G3) groups.

Regarding the feed cost, it was
indicated that animals fed on high level
of energy (120 %TDN) had the most
expensive values followed by those on
(100%TDN). The feed cost (kg / h/ d)
of 120 and 100%TDN treatment formed
32.79 and 11.89 % of those fed low
energy level. However, the highest
values of daily 7 % FCM vyield price of
milk were recorded for group (Gl)
followed by both (G2 and G3). The high
values of return over feed costs (3.35
LE) were recorded for (G1) group
foliowed by (G3) (1.33 LE). The (G2)
group was ranked the third, (-0.08 LE).
Relative economic efficiency due to
high energy level (G1 and G3) inclusion
in the rations was 4437.50 and 1687.50
% respectively as compared to the low
energy level (G2},

CONCLUSION

From the previous resuits, it could
be concluded that pregnant buffalo
heifers groups fed ration containing
(100%TDN) normal  energy  levels
showed some  improvement  in
reproductive performance i.e., rapid
growth rate and consequently a decrease
the number of days on feeding till first
calving. Thus, it  should be
recornmended to apply the normal
energy diets for feeding the pregnamt
buffalo heifer's in all stapes of
production and reproduction. In
addition, extending the feeding period
on high energy level can increase the
production costs. Therefore it may be
concluded that the low energy diets for
feeding, animals using highly digestible
roughage and consequently would
increase the number of days on feeding
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till first calving, the buffalo heifers can
economically reared .
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