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ABSTRACT

To evaluate the effect of feeding level and dietary supplementation of dried
Baker's yeast (DBY) on the performance of Friesian growing calves, total of 36 calves
with average body weight of 160+2.34 kg and 9.47+0.30 mo of age were assigned
randomly into three feeding level groups 80, 100 and 120% of NRC (1889), 12
animais in each. Each feeding level group was further divided into two equal
subgroups, one without dietary supplementation (control) and another group
supplemented with 10 g DBY/h/d. 6 animals in each. Feeding level lasted for 7777.
Results show during the summer or winter feeding, calves fed 80% with DBY showed
the highest (P<0.05) digestibility coefficients for most nutrients, while the lowest
values were almost obtained for those fed 120% without DBY diet. Live body weight
{LBW) of calves was the highest (P<0.05) with 120% feeding leve! plus DBY, while the
lowest LBW were recorded with 80% without DBY. Average daily gain (ADG)
increased {P<0.05) by increasing feeding level from 100 to 120%. However, DBY
supplementation improved (P<0.05) ADG only with feeding level of 80%. The best
feed efficiency was recorded (P<0.05) for calves fed 80% with DBY, while those fed
80 or 100% without DBY showed the poorest {P<0.05) feed efficiency. Feeding level
showed marked (P<0.05} effect on pH values, and concentrations of total volatite fatty
acids (TVFA) and NH;-N in RL during summer and winter feeding. However, the effect
of DBY suppiementation was more pronounced (P<0.05) TVFA concentrations in RL
during summer and winter feeding. Tota} protein and globulin concentrations in biood
plasma increased (P<0.05) by increasing feeding level. However, DBY
supplementation increased (P<0.05) total protein concentration only with 80% feeding
level. Overall concentration of T4 in blood plasma increased {P<0.05) feeding level up
to 120%, and was not affected by DBY supplementation. According to this study
growing Friesian calves fed 80% with DBY showed the highest feed efficiency from
the nutritional and economical points of view.
Keywords: Calves, feeding levei, dry Baker's yeast, growth performance.

INTRODUCTION

Several authors study the effect of feeding level on nutrient digestibility
coefficients. Some of them showed {hat the digestibility of the DM, CP and
gross energy were better with ad lib. than restricted feeding (90% of ad lib.).
Meanwhile, others found that diet nutrient digestibility was increased with
restricted feeding compared to ad lib. one (Glimp et al., 1989 and Hicks ef al.,
1990).
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On the other hand, few results are available on the effect of feeding
level on rumen liquor of Frisian calves (Abd El-Latif, 2003).

Yeast culture supplementation (Saccharomyces cerevisiae) in ruminant
diets to improve their performance has been reviewed by Wallace (1994) and
Williams (1998).

A few studies have concerned dairy calves, when brewer's yeast
{Seymour et al. 1995), live yeast (Abdel-Khalek ef al., 2000) or Baker yeast
as a dried yeast {Ghorab, 2007) was included in calf diets at levels between
(2-12 gram/head/day) 0.001% and 1.00%.

Influences of yeast culture (YC) supplementation on numerous growth
and production traits have been studied by several authors in ruminants at
different ages and kind of production. However, the reported results are
somewhat inconsistent throughout the literature, partially due to confounding
effects of ration composition, and-'8vel and source of yeast culture (Williams
et al,. 1991). Most of these studies reported that YC supplementation has
significant impact on animal productivity, in items of increasing live body
weight and gain (Aboul-Ela et al., 2006 and Ghorab, 2007).

Therefore, this study was undertaken to evaluate the effect of feeding
level with or without dietary suppiementation dry baker yeast (DBY} on
nutrient digestibility coefficient, rumen liquor parameters and growth
performance of Friesian calves.

MATERIALS AND METHODS

The experimental work was carried out at Sakha Animal Production
Research Station belonging to the Animal Production Research Institute,
Agricultural Research Center, Ministry of Agriculture in cooperation with the
Departrment of Animal Production, Faculty of Agriculture, Al-Azhar University,
during the period from July 2004 to October 2005.

A total of 36 growing Friesian calves with average body weight of
1604£2.34 kg and 9.47+0.30 mionths of age was assngned randomily into three
feeding groups (12 calves in each). Calves m the 1* group {control) fed 100%
of NRC {1989), while those in the 2™ and 3 groups were fed 80 and 120 %,
respectively. Each feeding group was further divided into two equal
subgroups, namely control and supplemented with 10 g/h/d from dry baker
yeast (DBY).

Calves in ali dietary treatment groups were fed a basal ration
compesed of concentrate feed mixture (CFM), fresh berseem (FB) and rice
straw (RS) during the winter feeding interval from November to May and
CFM, berseem hay {(BH) and RS during the summer feeding from June to
COctober. The CFM composted of 35% undecorticated cottonseed cake, 5%
linseed cake, 25% ground yellow corn, 20% wheat bran, 10% rice bran, 3%
molasses, 1% limestone and 1% common salt. Chemical analyses of different
feedstuffs are shown in Table (1).
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Table (1): Chemical composition of experimental feedstuffs.

Comgsltlon ofDM%
Feedstuff DM% o G~ CF EE  NFE _ Ash
™ 9261 [ 9143 1650 1302 347 58.74 857
resh berssem 1590 | 8580 1540 2350 2905 4385 1420
rseom hay 9121 | 8720 12.85 2685 270 4500 1280
straw 9031 | 8350 256 3179 1.09 4815 1641

Amounts of CFM for each treatment group were offered two
times/day at 8 a.m. and 3 p.m.. The daily amount of RS was divided into two
equal parts and given at 9 a.m. and 4 p.m., while FB or BH was offered once
time daily at 10 a.m. Fresh and clean drinking water was two times/day. The
amounts of different feedstuffs were adjusted biweekly to cover the
requirements according to LBW.,

Diet with dry baker yeast (DBY) was supplemented with DBY at a
level of 10 ghead/day during on experimental feeding pericd of 180 day.
Amount of DBY was added to moming CFM.

Throughout the experjmental peried from 12 up to 15 months of age,
calves wer2 monthly weighed moming before feeding. Thereafter, average
daily gain and feed efficiency were calculated.

Six digestibility trials were conducted twice through the experimental
period during the summer and winter feeding using three calves chosen
randomly from each group to determine nutrient digestibility coefficients and
nutritive vaiues of the experimental rations using acid insoluble ash (AlA) as a
natural marker according to Van Keulen and Young (1977).

Digestibility triai consisted of 15 days as a preliminary pertiod foliowed
by 7 days collection period. Representative samples of feedstuffs and feces
were composted and dried in a forced air oven at 70 °C for 48 hours, then
ground and kept for chemical analysis. Nutrient digestibility was calculated
from the equation stated by Schneider and Flatt (1975). Representative
samples and feces were analysis according to the methods of A.O.AC
{1990).

Rumen liquor (RL) samples were coliected at 3 hours after moming
feeding from three animals in each subgroup once during summer and
another during winter feeding using stomach tube attached to vacuum pump.
Ruminal pH was immediately recorded by pH-meter (Orian 680 digital pH
meter). Concentration of TVFA was determined in RL by the steam distillation
method using Markham micgp-distiliation apparatus (Warner, 1964), while
concentration of MNHyN was determined using saturated solution of
magnesium oxide distillation according to the method of A.Q.A.C. (1990).

Biood samples were monthly collected in clean test tubes via the
jugular vein from all cows in each group. Blood. plasma was separated by
centrifugation of the collected blood at 15 g for 10.min, and then plasma was
kept frozen at -20 °C until chemical analyses. Concentration of total proteins
(Tietz, 1994}, albumin {Tietz, 1990) and urea-N (Patton and Crouch, 1977} as
well as concentration of thyroxin was performed after the method of Larsen
and Ball (1972) in blood plasma were determined using commercial kits
(Diagnostic System Laboratories, inc USA). Plasma globulin was calculated
by subtracting concentration of albumin from total proteins.
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Results were statistically analyzed according to Snedecor and
Cochran (1982) by general linear models procedure adapted by SPSS (2004)
for user’s guide using one-way ANOVA as follows:

For growth parameters, digestibility coefficients and rumen parameters the
completely randomized design was used and the statistical model was:
Yi=sU+A+e

Where: Y; = Observed values; U = Overall mean; A= Treatment group and
&; = Random error
Factorial design {6 groups x 3 ages) for concentration of thyroxin {T4), was
used and the statistical model was:

Y;,,=U+A,-+B,+AB;+9;,,.
Where: Yy, = Observed values; U = Overall mean; A, = Treatment group; B; =
Sampling time; AB; = Interaction due to experimental group x sampling time
and ez, = Random error. .
The significant differences among treatment groups were tested using
Multiple Range Test according to Duncan (1955).

RESULTS AND DISCUSSION

Digestibility coefficients:

For summer and winter feeding results in Table (2) show that
reducing feeding level from 100 to 80% significanty {P<0.05) increased in
the digestion of DM, OM, CP, CF and NFE, while digestion of EE did not
differ significantly. However, increasing level of feed intake from 100 to 120%
significantly {P<0.05)} reduced" the digestion of ail nutrients. in similar trend
with the present resuits, several authors reported that feed intake and
digestibility are inversely related (Tyrrel and Moe, 1975). Also, Giimp et al.
(1989) and Hicks et af. (1990) found that nutrients digestibility increased with
restricted feeding compared to ad /ib. feeding.

Moreover, the recent results of Mohi-Eldin ef al. (2004) indicated that
the digestion coefficients of all nutrients were significantly higher (P<0.05} for
Friesian calves fed at 85% than those fed 100% of ad /ib. level. The observed
significant decrease in CF digestibility by increasing feeding fevel from 10G lo
120% was emphasized by {(Mostafa ef al., 1993).

it is of interest to note that DBY supplementation to ail feeding levels
significantly (P<0.05) increased digestibility of DM, OM, CP during summer
and winter feeding. While, digestibility of EE during summer feeding for 80
and 100% feeding level significantly (P<0.05) decreased by DBY
suppiementation. However, digestibility coefficients of CF with 80% feeding
level and of NFE with 120% feeding level were not affected significantly by
DBY supplementation (Table 3).

In accordance with the present results, digestibility coefficient of CP
with higher in ration supplemented with than without CBY {Metwally et af.,
2001). Moreover, the obtained results are in good accordance with those
found by Altam ef al. (2001) and EI-Shaer (2003) in sheep and El-Ashry et al.
(2001) and Farag, {2004) in buffaioes. All previous investigators postulated
that the digestibility coefficients of most nutrients were clearly enhanced with
yeast cufture supplementation as compared to unsupplemented diets.
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Table (2): Average values of nutrlents digestibility coefficlents and
nutritive values in different dietary groups during summer
and winter feeding.

Dietary group
Item 100% 80% 120% SEM
Without | DBY [ Without { DBY | Without | DBY
Summer feeding

E_gestibmty coefficient (%):
62853 | 64.70° | 65.70 67817 | 59317 | 62.10° | 0.67
OM 66.54° | 69.27° | 68.48° | 71.49° | 63.21° | 6543 | 0.66
CcP 61.77° | 8410 | 8329 | 6653° | 5546° | 59.89° | 086
CF 62.30° | 69.10° | 69.07° | 6875 | s0.58° | s497" | 083
EE 79.00° | 74.42° | 78.47° | 75.38" | 7218 | 76.81° | 063
NFE | 69.04° | 70.23° | 68.89° | 7350 | 6557° | 66.37° | 0.64
utritive value {%):
TON | 61.00° | 6358 | 6294° | 6552 | 58.11° | 60.24 | 059
DCP | 7.2¢° 7.58° 747" 7.86° 6.55° 7.07° 0.10
Winter feeding

Digestibility coefficients (%):
DM | 6454° | 6623 ;7 67.19° | 6920° | 61.08° T 63.76° | 064
OM | 67.44° | 70.10° | 69.30° | 7225° | 64.21° | 66.40° | 0.64
cpP 61.59° | 64.02® | 83.10° | 66.35° | 5526° | 59.71¢ | 0.85
CF 67.12° | 7299 | 7296° | 7296° | 6554° | 69.38° | 0.73
EE 70.80° 74.33° | 78.38° | 75.28° | 72.07° 76.73° | 0.63
NFE | 68.74° | #9.95" | 88.58° | 73.23° | 65.24° | 66.05% | 0.64
Nutritive value (%):
TDN | 60.68° | B3. 0% 62.51° | 64.88° | 57.91" 5895 | 056
DCP | 6.92° 7.20 7.09° 7.46° 6.21° 6.71¢ 0.10

a, b...d: Means having different superscripts within the same row are significantly
(P<0.05) different.

Feeding values:

Resuits in Table {2) ‘regarding feeding values show that reduging
level of feed intake, from 100 to 80% significantly {P<0.05) increased the
nufritive values of the diet as TDN and DCP, while the corresponding values
significantly {P<0.05) decreased by increasing level of feed intake from 100
to 120%. Although, this finding contrasted that reporied by Mohi-Eldin (2002),
they are in agreement with the results of Mehany {1899}, who found that TDN
and DCP values decreased with increasing the level of CFM in the ration.

Regarding the effect of DBY on nutritive values of the tested rations,
it was clear that the total nutritive values as TDN and DCP significantly
(P<0.05) increased by DBY supplementation with all feeding levels during
summer and winter seasons (Table 3). In good agreement with the obtained
results, Ghorab {2007) found that the nutritive values as TDN and DCP was
significantly (P<0.05) improved for Friesian calves fed DBY diet as compared
to the control. In sheep, Metwally of al. (2001) found that the nutritive values
as TDN was significantly (P<0.05) higher for yeast diet than the control one,
but nutritive values as DCP was not affected significantly by yeast
supplementation. Also, in accordance with the present results, Allam et al.
(2001) and El-Shaer (2003) in sheep and El-Ashry et al. (2001) and Farag
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{2004) in buffaloes reported that dietary supplementation of yeast culture
significantly improved the nutritive values in term of TDN and DCP%.
Growth performance:

The present results revealed that the differences in final LBW of
calves were significant {P<0.05), being almost the highest in calves fed at a
level of 120% with DBY and the lowest in those fed at a level of 80% without
DBY (Table 3). It is of interest to note that the differences LBW of calves fed
at a level 120% without or 100% with DBY was slight than those fed 120%
with DBY, and were not significant. Also, the obtained results indicated that
no useful effect of DBY supplementation with 80, 10C and 120% feeding leve!
on final LBW of calves.

Tabie (3): Growth performance of calves in different treatment groups at
successive ages. '

Dietary group
Item 100% 80% 120% SEM
Without| DBY [Without| DBY | Without] DBY

Avarage daily fed intake {kg/head/day):

Total DM 8.37 8.37 6.70 6.70 10.05 1 10.05 | 0.21
TDN 538 5.17 4.43 4.27 6.13 6.41 0.16
DCP 0.63 0.60 Q.52 0.49 0.70 0.85 0.02

Growth parameters:
Initial weight, kg | 158.2 | 157.4 | 167.0 | 1463 | 163.0 | 1653 | 71

Final weight, kg | 277.6° | 323.1* 264.2° | 303.1° | 330.4° | 3420° | 76

ADG, kg 0.568" | 0.789° | 0.463" | 0.748* | 0.840* | 0.856" | 0.043
Feed efficiency | 0.068° | 0.094° [ 0.06¢° | 0.112" | 0.084° [ 0.085" | 0.006
a and b: Group means denoted with different superscripts are significantly different at
{P<0.05).

Also, ADG feed efficiency significantly (P<0.05) higher in calves fed
at a level of 120% with or without DBY, 100% and 80 with DBY compared
with those fed 80% and 100% without DBY. This was reflected in significant
differences in ADG and feed efficiency between calves fed either 80 or 100%
with DBY versus those without DBY may indicate the pronounced effect of
DBY supplementation when the diet contained lower or 100%. However,
insignificant effect of DBY supplementation was observed when calves were
fed a higher level of feed intake (120%).

In agreement with the present results, Sarma and Sharma (1989)
found that, ADG appeared a linear increase (P<0.01) as the levels of energy
intake increased. Aiso, Lacasse ef al. (1993) found that ADG was 0.72 and
0.84 kg for heifers fed a moderate and ad /ib. intake, respectively. Bortone et
ai. (1994) found that feeding Holstein heifers 115% of NRC (1989) nutrient
requirements from 3 to 12 mo of age increased rate of weight gain at 12 mo
of age. Mostafa et al. (1998) reported that daily gain of buffalo calves was
markedly Increased as TDN level in the rations-increased. Nagah (2002)
found that ADG were lower for the 100% energy level than those of 120%
energy level. Recently, Baptiste ef al. (2005) found that mean ADG was
greater in fed high than low energy diets (P<0.05). The highest ADG and
improvement in feed efficiency of heifers fed 120% TDN without DBY
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supplementation was indicated by Mohi-Eldin ef al. (2002). Generally, many
authors found marked improvement in LBW and gain of buffaloes fed DBY or
yeast culture (YC) (El-Ashry ef al., 2001).

Concemning the obtained improvement {(P<0.01) in feed conversion of
heifers fed supplemented ration with 80 or 100 % feeding levels, the present
results come in line with the observations of several authors, who found that
some of these enhancements may be directly related to stimulation of growth
and activity of ruminal bacteria as a result of yeast supplementation (Pive et
al., 1983 and Newbold et a/., 1995)..

Rumen function:

During summer and winter feeding, ruminal pH value significantly
(P<0.05) increased in RL of heifers by decreasing level of feeding from 100 to
80%, while it significantly (P<0.05) decreased by increasing feeding level
from 100 to 120% (Table 4). Similarly, many investigators found that ruminal
pH value decreased with increasing the level of concentrate in the ration
(Etman et al., 1986 and Leventini ef al., 1972).

Table (4): Average values of ruminal parameters of heifers in different
treatment groups during summer and winter feeding.

Dietary group
Itemn 100% 80% 120% SEM
Withou{ DBY | Withoul DBY | Without] DBY
[Rumen parameter during summer feading: _

pH value 563" | 556° | 5.8 579° | 5457 | 538 | 0.05
TVFA(meqidl}| 20.35° | 22.05°°| 18.55% | 20.30° | 21.00°| 23.10° | 0.45
NHa-N (mg/ dl)| 12.68" | 12.76° | 15.95* | 10.71° | 11.10° | 11.39° | 0.78

umen parameter during winter feeding:

pH vaiue 623" | 6.14™ s.4gr’ 6407 | 6.02° | 595 | 0.05
TVFA(meg/dl)| 18.37°{ 19.95® 16.78% { 18.37° ] 19.00% | 20.90° ! 0.40
NHa-N (ma/d)| 11.69°] 11.64° | 14.72° | 969° | 957° | 10.21° | 0.70

a, b ...d: Means having different superscripts within the same row are significantly
(P<0.05) different. TVFA: Total volatile fatty aclds

During summer and winter feeding, concentration of TVFA in RL of
heifers decreased significantly (P<0.05) by decreasing level of feeding from
100 to 80% and insignificantly by increasing feeding level from 100 to 120%
(Table 4). In accordance with the present resuits, Eadie et al. (1967) reported
that increasing proportion of concentrates in ration of cattle increased ruminal
TVFA concentration. Also, El-Gallad et af, (1988) revealed that feeding goats
high energy diet slightly increased total VFA concentrations in rumen fluid.

As affected by DBY supp!ementatlon concentration of TVFA
significantly (P<0.05) increased in RL of heifers fed all levels with than
without DBY, being the highést in those fed 120% level (Table 7). These
results are similar to those reported on ruminants fed diets coniained YC
(Fayed, 2001 and El-Shaer, 2003).

During summer and winter feeding, concentration of NH;-N in RL of
heifers significantly (P<0.05) increased by decreasing level of feeding from
100 to 80% and decreased by increasing feeding level from 100 to 120%
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{Table 4). Similar trend was observed by Nagah (2002), who recorded iower
{P<0.05) ruminal ammonia nitrogen concentration with 120% than 100%
energy level. However, Mohi-Eildin and Swiefy (2004} showed that NH3-N
concentration were insignificantly higher in Friesian calves fed restricted
ration with high-TDN level.

As affected by DBY supplementation, concentration of NH;-N
significantly (P<0.05) decreased in RL of hefers fed diets with than without
CBY only for 80% feeding level. However, it was not affected by DBY
supplementation at levels of 100 or 120% (Table 4). in hamony with the
present changes in concentration of NHy-N as affected by DBY at a level of
80%, Harrison et al. (1988) reported much lower concentration of rumen
ammonia-N with YC supplemented diets. Also, Erasmus ef al. (1992) found
that ammonia-N concentration decreased by 10% after YC supplementation.
Furthermore, El-Shaer (2003) and Farag (2004} in sheep reported that
consuming YC tended fo have lower (P<0.01) ruminal ammonia
concentrations. The reduction in concentrations of ammonia in the rumen
appeared to be the result of increased incorporation of ammonia into
microbial protien (Harrison ef af., 1988).

Also, Nagah {2002) found significantly kxwer ruminal pH vaite of the
diets containing 120 than 100% energy level. As affected DBY
supplernentation, pH values with all feeding levels did not differ significantiy.
El-Badowi et al. (1998) and Gado et al. (1998) found that yeast cuiture had
no significant effect on ruminail pH, and these was relationship between close
ruminal VFA production and ruminal pH, which is considered as an important
requiator for microbial yield {Russell and Dombroski, 1980).

Biochemical parameters of blood:

Results revealed that concentration of TP and GL significantly
(P<0.05) In blood plasma increased by increasing feeding level from 100 to
120%, while reducing feeding level to 80% resulted in insignificant decrease
in TP and GL concentration. However, albbumin (AL) and AL/GL ratio was not
affected significantly {P=0.05) by feeding level {Table 4). This finding
indicated that tha trend of change in TP and GL concentration in blocd serum
of heifers was mainly affected by dietary contents from energy and CP.

Table {5): Biochemical blocd parameters in blood plasma of heifers in
different treatment groups.

r

Dletary group
e 100% 80% 120% SEM
Without DBY | Without | DBY | Without | DBY

Tolal protein | 7.09% | 7.20° 6.49° 7.19° 812 8267 0.19
Albumin 3.66 5.80 352 3.80 3,87 g2 0.13
Glosulin 3.23% 1.50" 2.97° 3.40" 426" 4.38° 0.17
AL/GL ratio 1,21 1.09 120 117 0.94 0.97 0.11
Urea-N: L3187 | 322 | 2040%-; 2833° .| 3423 | .3500°. [ 0.62

3 ond b: Means denoted with different superscripts within the same row.are significantty
differgnt at (P<0.05).

The observed increase in TP concantration with increasing ievel of
feeding was associated with the positive relationship hetween dietary protein
and plasma TP concentration as (Mahmoud et al., 1978). Also, Nagah (2002)
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found that feeding high energy level (120%) was reflected in higher (P<0.05)
TP and AL concentration than 100% energy level. in agreement with the
tendency of reduction in TP and GL concentration with feeding level of 80%,
Mohi-Eldin and Swiefy (2004) found that responding to restricted regime,
plasma TP and GL was depressed (P<0.05) by reducing the feed intake by
85% of the ad /ib. level. As affected by DBY supplementation, TP
concentration in blood serum significantly (P<0.05) increased in diets with
than without DBY oniy with feeding level of 80% (Table 5). Similar effect was
indicated by El-Ashry et al (2001) and Farag (2004) on growing buffalo-
caives fed YC. The obtained results for feeding levels of 100 and 120% are in
agreement with those reported by Ibrahim (2004), who found that
supplementation of YC (gustor nature) showed insignificant change in TP
concentration in blood plasma of lactating buffalo cows. Also, no significant
effect on total preicin concentration in blood was found by lwanska et al.
{1999) on cattle, Salem et al. [2002) on lactating buffaloes. The present trend
of changes in concentration of GL as affected by DBY agreed with the results
of Iwanska et al. (1999) on cattle.

increasing feeding level from 80 to 1209% resulted in significant
(P<0.05) increase in urea-N level from 31.67 to 34.23 mg/dl (Table 5). Urea-
N concentration was the highest in serum of heifers fed 120% with or without
DBY, and the lowest in those fed 80% with or without DBY. The present
values of urea-N in blood serum of heifers are within the nomal range
reported for Friesian calves (Metwally et al., 1998).

Tetraiodothironin {T4) concentration:-

The presented in Table (6) show that concentration of thyroxin (T4)
was significantly (P<0.05) higher in serum of heifers fed 120% feeding leve!
with or without DBY than that in the other treatment groups. This trend
indicated that T4 as a metabolic hormone was affected mainly by dietary
energy level as affected by increasing feeding level. However, DBY
supplementation did not affect T4 level regardless feeding level.

Table {6): Average concentration of T4 in serum {n mol/l} of heifers in
different treatment groups at per-pubertal ages.

Age Dietary group
(month) 100% 80% 120% SEM
Without DBY Without DBY Without DBY
13 3.153 2,702 INg 4.465 4.060 4620 | 0.189
14 3.866 3.454 3.045 3.582 3.936 3.177 | 0.130
15 2.749 2.987 2.829 2.852 3.8909 4.504 | 0.206
Mean 3.256° 3.048" 3.006" 3.209° 4.03° 4.101a | 0.162
a and b: Means denoted with different superscripts within the same row are significantly

different at (P<0.05).

Economic efficiency:

As affected by feeding level system in this study, the lowest daily
feed cost was recorded for calves fed 80% with or without DBY. Inspite this
trend, feed cost’/kg gain was the lowest and price of daily gain was the
highest for calves fed 80% with DBY as compared to other groups, reflecting
the highest economic efficiency of feeding growing calves on feeding level of
80% with DBY supplementation {Table 7).
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Table (7): Economic efficiency of Friesian calves in different dietary

groups.
i Diatary group
tiem 100% 80% ____130% | SEM
Without | DBY | Without | DBY | Without | DBY
Fed cost {L.E.} 5.83 5.99 4.67 4.83 6.99 715 [ 019

Fed cosatfkg gain 10.09 7.69 9.71 6.55 8.50 822 | 0.22
Price of gain{L.E.) 7.54 10.85 6.45 968 | 1075 | 11.34 | 0.38

Economic
effictency 1.29 1.78 1.39 2.01 1.54 159 | 0.05

According to this study growing Friesian calves fed 80% with DBY
showed the highest feed efficiency from the nufritional and economical points
of view,
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