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4.RESULTS AND DISCUSSION
4.1.Digestibility Coefficient:

The average digestion coefficients of the experimental rations are shown in
Table (5). Detailed data of digestibility trial are illustrated in Appendixes (A. 1-5) and
statistical analysis of results obtained are presented in Table (6).

Results in Table (5) indicated that all the experimental treatments had no
significant effect on DM and NFE digestion coefficients. Similarly, Chiquette, (1995)
observed that, addition of neither Aspergillus oryzae (AO) nor Saccharomyces
cerevisiae (SC) had significant effect on DM digestibility.

Also, T, recorded the highest (P<0.05) CP digestibility value, followed by T5,
T3, T4 and T,. The differences between T5 and T3 in CP digestibility were not
significant, while those between T4 and T, were significant (P<0.05). Moreover, 1 1
showed the highest (P<0.05) EE digestibility, followed by T3, T5, T4 and T; with no
significant differences among those treatments. In addition, the T,, T3 and T5 had
significantly (P<0.05) higher OM and CF digestibilities than T and T4.

The present results are in harmony with those reported by Galev et al., (1982)
and Gomez-Alarcon et al., (1991) who found significant increase in fiber digestion
when steers were fed diet with AO. Also, Van Horn et al., (1984) reported that AO
supplementation increased of CF and OM digestibility. Arambel and Wiedmeier
(1986) and Campos et al., (1990) noted that CP digestibility was significantly
increased by AO addition. Abdel-Samee et al., (1996) reported that the digestibility of
CP, CF and EE increased significantly by Bospro, while, the digestibility of DM and
OM were not significantly affected by Bospro supplementation. Stallcup, (1979)
found that addition of malic acid significantly increased CP digestibility and slightly
improved DM digestibility. Also, El-Basiony et al., (1998) reported that, Yea-sacc
supplementation significantly improved DM, OM, CP, CF, EE and NFE digestibilities.

Similarly, Ragheb et al., (2003) observed significant increase in digestion coefficients
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Table (5): Averages + SE of digestibility coefficients of Friesian calves fed the
different experimental rations.

Ttems Treatments

Digestibility % Ti 12 T3 T4 T5

. 70.04 + 7205+ 70.89 + 70.63 + 70.95 +
DM % 0.20 0.75 0.36 0.25 071

OM A 7025°+ | 73.85°+ | 7250¢+ | 7093°+ | 7293 +
0.25 0.75 0.37 0.20 0.61

P v 6711% | 7648+ | 7371%+ | 6935+ | 73.88°+
0.39 0.78 0.51 0.37 0.73

CF % 5067+ | 6933+ | 6620+ | 265"+ | 6638+
0.33 1.07 0.60 201 0.83

— 7240"+ | 8228+ | 76.89"+ | 7299+ | 75.45°+
0.32 0.86 3.44 1.96 0.48

, 74.88+ 74.62+ 74.46+ 74.37+ 75.15+
NFE % 0.40 0.67 0.63 0.62 0.65

* SE = Standard error
*a, b, c and d: means with different superscripts in the same row are significantly (P < 0.05) different.

Table (6): ANOVA for averages of digestibility coefficients of Friesian calves fed the
different experimental rations.

Soy di oM OoM CP CF FE NFE

MS F MS F MS F MS MS F MS E
Tr 4 1.96 2.52 6.53 933** 43.03 42.27* 41.99 10.98** 46.97 4.67* 0.31 0.28
Error 10 0.78 - 0.70 - 1.02 3.82 - 10.07 1.09 -
* = (P<0.05)  ** = (P<0.01)
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of OM, CP and CF of Lacto-sacc supplemented diet, while, digestion coefficients of
DM, EE and N FE did not differ significantly.

These improvement in digestibility values may be attributed to that Bospro
comprised primarily of an Aspergillus source of fungal fiber which allows the
complete digestion of the feed in the rumen (Pet-Age, 1993). Also, AO possesses a
wide range of enzymatic activities, (Raper and Fennell 1965) and including a high
fibrolytic enzyme content which improved fiber breakdown (Fondevila ef al., 1990).
Moreover, the Bospro increased total anaerobic and cellulolytic bacterial numbers in
vitro and in vivo (Frumbholtz et al., 1989 and Weidmeier e? al., 1987). Whereas,
Arambel et 2/, (1987), Wiedmeier ef al., (1987). Turnbull (1989) and Udomprasert
et A, (1992) reported that, Bospro feeding increased DM digestibility. In contrast with
previous studies and despite the increased size of the cellulolytic flora, Bospro had no
influence on the extent of DM digestion, (Frumholtz ez al., 1989).

Gustor XXI is containing yeast culture which is not cellulolytic, but may
provide stimulatory factors for cellulolytic bacteria (Weidmeier ez al., 1987).
Improvement of nutrient digestibility may be possibly explained on the basis that yeast
culture enhanced microbial activity and also due to that some beneficial activities, of
lactic acid bacterial in the gastrointestinal tract are its antidiarrheal activities antitumer
activities and its ability to alter enzyme activates, (Dawson, 1988). However, Jung
and Varel (1987) found that the increase in the number of cellulolytic bacteria failed
to increase fiber digestion with yeast culture, which may explain the little effect of low
level of Gustor XXI on the total tract digestion.

To explain the superior increase in CF digestion with Bospro groups as
compared with Gustor XXI groups, is that yeast cultures mainly act on hemicellulose
while Aspergillus oryzae (AO) cultures prefer the tougher lignified fiber,
McCullough, (1990).
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4.2 .Nutritive Values :

The nutritive values of the experimental rations are shown in Table (7) and the
statistical analysis of the results are presented in Table (8). These results indicated that, 12,
T3 and Ts had significant (P<0.05) higher TDN and DCP values than T ,and T4. Also,

13 and T5 had significant (P<0.05) higher SV than T Whereas, there were no
significant differences between T and T4 in all nutritive values (TDN, DCP and SV),
but T4 had slightly higher nutritive values than T, The improvement in TDN, SV and
DCP for Bospro fed groups (T, and T3) may be due to the addition of fungal cultures
(AO). Beharka et al., (1991) and Frumholtz ez al., (1989) reported that, (AO) Bospro
fermentation extract supplementation increased rumen microbial activity in-vivo, as
evidenced by the increase in VFA's concentration and number of bacteria, particularly
fiber-digesting groups. On contrast, Khinizy (1999) found that DCP and TDN
percentages were significantly decreased by Bospro supplementation.

In agreement with results obtained, Berchielli ef aL, (1989) found that steers
fed on diets containing dry yeast showed higher TDN values than the control. Also,
El-Ashry et al.,, (2001b) reported that dried baker's yeast and Diamond V"XP" yeast
culture supplementation significantly improved TDN and DCP values of growing
buffalo calves. Similarly, El-Mekass (2002) concluded the Baker's yeast addition
increased insignificantly TDN, SV and DCP values.

4.3.Daily Feed Intake:

Mean values of feed intake of the different treatments are shown in Table (9).
Statistical analysis of results obtained are presented in Table (10).

Comparison between different treatments indicated that, Bospro and Gustor
XXI addition to the experimental rations increased insignificantly DM, TDN and SV
intakes per head per day. T2 insignificantly highest values of DMI, TDNI and SVI as
kg /h/d, while T| achieved the lowest once.
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Table (7): Averages = SE of nutritive values of Friesian calves fed the different

experimental rations.
Items Treatments
Nutritive values % T, T2 T3 T4 T5
TDN 64.37° £ 67.86' + 66.47'+ | 64.97°+ | 66.80%%
0.21 0.66 0.42 0.23 0.56
DCP 8.18% 9.33' 8.94°+ | 841't | 895+
0.06 0.12 0.08 0.02 0.09
sV 51.97' £ 55.38' = 53.94" + | 52,51%+ | 54.27'+
| 0.19 0.09 0.39 0.21 0.58

* SE = Standard error

*a, b and c: means with different superscripts in the same row are significantly (P < 0.05) different.

Table (8): ANOVA for averages of nutritive values of Friesian calves fed the different
experimental rations.

Nutritive values
sov df TDN DCP Y
MS F MS F MS F
Treatment 4 6.00 9,80** 0.64 31.69%* 5.68 9.10%*
Error 10 0.61 - 0.02 - 0.62 -
**= (P<0.01)
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These results are agreement with those Mutsvangwa, (1992), Shamsudin ez
al., (1994), Chiquette (1995), Robinson (1997), Martin et al., (1999), Soder and
Holden (1999) and Humphry et al., (2002) who reported that, DMI was not affected
by the addition of Bospro or Gustor XXI.

The DCP intake kg / h / d was almost significantly (P<0.05) increased by the
addition of both Bospro and Gustor XXI compared with the control. Calves received
diets supplemented with 30 g Bospro /h/d (T2) had significantly higher DCPI (0.773 kg
/ d) than control group (0.663 kg/h/d) and T4 (0.686 kg /h /d).

Data in Table (9) showed that the averages DMI, TDNI, SVI and DCPI/h /d
increased gradually as period progress.

The effect of interaction between period and treatments on feed intake (DMI,

TDNI, DCP and SVI) were not significant, (Table 9).

4.4.Feed Conversion:

Data presented in Table (11) showed the feed conversion values of calves fed
the experimental rations during the feeding trial. Statistical analysis are presented in
Table (12).

Calves fed rations supplemented with Bospro and Gustor XXI were more
efficient insignificantly (P>0.05) in DM conversion than control group. There were no
significant differences in feed conversion values between all treatments and the control
group.

Results of feed conversion indicated that, calves of T2 were more efficient in
DMI, TDNI and SVI conversion than T ;, T3, 14 and T5, while, T5 treated animals were
more efficient in DCP conversion than Ti, T2, T3 and T4.

Pooled data are in agreement with those obtained by, Rush ¢z 2/, (1994),
Shamsudin et at., (1994) who found that, the feed efficiency was insignificantly
affected by Bospro addition in buffalo bull calves rations. Also, Sanson and Stallcup

(1984) found that, supplemental feeding of malate to Holstein bull calves improved
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Table (9): Averages + SE of feed intake of Friesian calves fed the different
ex erimental rations at different pPﬂ.ﬂ(‘]Q of the experimental trial.

Items Traits
Treatment DM1 TDN intake DCP intake SV intake
(kg /d) (kg/d) kg/d) (kg/d)
T 8.10+0.22 5.21 £0.14 0.663' +£0.02 421 +0.11
12 8.28+0.18 5.62+0.12 0.773' £0.02 4359+0.10
T3 8.20+0.20 545+0.13 0.734% £0.02 443+0.11
| T4 8.174+0.18 5.31 £0.12 0.686" +0.02 429 +0.09
15 8.17+0.19 5.46 +0.13 0.733® £ 0.02 4.44 £0.10
Period
0-time 7.224+0.12 47794008 | 0.631°+0.01 3.87¢+0.07
2-maonths 7.94'£0.12 5.25'+£0.08 0.695'+0.01 426"+£0.07
4-months 8.52°40.10 5.63°+0.07 0348°+£0.01 4.57°£0.06
6-monshs 9.0e £ 0.07 5.99'+0.05 0.796*+0.01 4.86"+£0.05
Interaction
Period Treat.
T, 7.15+£0.38 4.60 + 0.24 0.584 +0.03 372£0.19
T2 7.31+0.29 4.96 +0.20 0.682 +0.03 4.05+0.16
0-time T3 7.29+£0.31 4.84 £0.21 0.650+0.03 393+£0.17
14 7.20 £ 0.25 4.68+0.16 0.602 +0.02 3778 +0.13
5 7.15+£0.22 4.77+0.15 0.638 £ 0.02 3.838+0.12
T 7.87 £0.43 5.06 + 028 0.642 + 0.04 4.09+0.22
T2 8.12+0.21 5.51+0.14 0.758 £0.02 450+0.12
2-months 13 7.94+0.32 5.28+0.21 0.708 = 0.03 428+0.17
14 7.94+0.18 5.16+0.12 0.666 + 0.02 417+0.09
5 7.82+£0.17 523+0.11 0.700 £ 0.02 425+0.09
T, 8.42 £0.31 5.42+0.20 0.690 + 0.03 438+0.16
12 8.54 £ 0.20 5.80£0.14 0796 £ 0.02 473 +£0.11
4-months T3 8.52 £0.26 5.66+0.18 0.764 +0.03 459+0.14
14 8.56 +0.23 5.56+0.15 0.720 £0.02 450+0.12
T5 8.58 £0.16 5.73+£0.11 0.772 £0.01 4.66+0.08
T 8.95+0.25 5.76 £0.16 0.734 +0.02 4.65+0.13
T2 9.16£0.14 622 +0.10 0.854 £0.01 5.07+£0.08
6-monshs 13 9.07+0.17 6.03+0.11 0.814 £ 0.02 4.89+£0.09
8.98 £0.13 5.83 +£0.09 0.756 £0.01 4771 £0.07
T5 9.14+0.04 6.10 +0.02 0.820+0.00 496 +0.02

* SE = Standard error
*a, b, c and d: means with different superscripts in the same column are significantly (P < 0.05) different.

Table (10): ANOVA for averages of feed intake of Friesian calves fed the different

— _rations gt different  riods of the experimental trial.
MI TDNI DCPI SVI
Sov df MS F MS F MS F MS F
Treatment 4 | 0.09 0.08 0.49 0.99 0.04 4.27* 0.42 1.30
An (Tr.) 20 { 1.15 - 0.50 - 0.01 - 0.33 -
Period 3 | 1560 | 497.31%* | 6.83 | 502.74** | 0.13 [ 524.72%* | 4.49 [ 494.35**
PxTr 12 0.02 0.74 0.01 0.84 0.0003 1.23 0.01 0.89
Error 60 | 0.03 - 0.01 - 0.0002 - 0.01 -
*= (P <0.05) *% = (P <0.01)
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feed efficiency. Caja et al., (2003) reported that, malate supplementation significantly
decrease feed conversion rate with corn, and with non-significantly with barley.
Moreover, Nagah (2002) and Salem et

al., (2002) reported that, the feed conversion values as DM, TDN, SV and DCP were

insignificantly decreased, when fed lambs on yeast culture.

4.5.Economical Feed Efficiency:

Averages of feed cost / kg WG and economical feed efficiency for the
experimental diets used during the feeding trial are illustrated in Table (13).

Values of feed cost / kg WG indicated that, T2 and T5 recorded the lowest
values being 6.63 and 6.64 LE, respectively, whereas, T3 and T4 showed almost nearly
the same values being 7.15 and 7.13 LE, respectively, and they were higher than that
of T1.

Pooled data in Table (13) demonstrated that the T, and 15 recorded higher
economical efficiency values than the control, however, T3 and 14 had lower
economical efficiency values. The economical efficiency may be related to the
relatively high prices of Bospro and Gustor XXI.

Data in Table (13) showed that, calves received T, recorded the lowest feed
cost / kg WG values and achieved the highest (best) economic efficiency values
followed by T5. This observation may be due to the higher BWG recorded by these
two treatments as compared with other ones.

In this respect, Khattab a al., (1997a) with buffalo calves and Ragheb et al., (2003)
with weaned Friesian calves recorded higher economical efficiency values for Lacto-
sacc treatments than those of controls. Also, EI-Ashry et al., (2001b) with growing
buffalo calves and salem et aL, (2002) with growing sheep reported that, the

economical efficiency was improved with yeast culture supplementation.
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Table (1 1):Averages + SE of daily feed intake and feed conversion of Friesian calves
fed the different experimental rations during the experimental trial.

Items Treatments

Feed intake: T1 T2 T3 T4 Ts
DM intake (kg) 8.10 8.28 8.20 8.17 8.17
TDN intake (kg) 521 5.62 5.45 5.31 5.46
DCP intake (kg) 0.66 0.77 0.73 0.69 0.73
SV intake (kg) 421 4.59 4.43 4.29 4.44
Av, daily gain (kg) 0.887 1.023 0.984 0.898 0.987

9.15+ 813+ 842+ 9.13+ 830+

Kg DM intake / kg gain
0.16 0.33 0.53 0.31 0.27
589+ 552+ +
Kg TDN intake / kg gain 539 393% 393 %
0.10 0.22 035 0.20 0.18
0.75 + 0.76 +
Kg DCP intake / kg gain 7 0.75+ | 0.77+ | 0.74+
0.01 0.03 0.05 0.03 0.02
4.75+ 4.50+
Kg SV intake / kg gain $34E ) AT0R | 4512
0.08 0.18 0.29 0.16 0.14

* SE = Standard error

Table (12): ANOVA for averages of feed conversion of Friesian calves fed the
different experimental rations during the experimental trial.

Kg DM intake / | Kg TDN intake / | Kg DCP intake / i
SOV df k| gain ¢ kg gain : kggain e i\rlgl:itr?ke/
MS F MS F MS F MS F
Treatment | 4 1.15 1.98 0.19 0.76 0.0005 0.10 0.10 060
Error 20 | 0.58 - 0.25 - 0.0045 - 0.17
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Table (13): Average of feed cost’kg weight gain and economical feed efficiency of the
different experimental rations used during the experimental trial.

Items Treatments

Economical feed efficiency T, T2 T3 T4 T5
Av. daily FL. as fed, kg/h/d

Concentrate, kg 5.73 5.84 579 5.76 5.75
Berseem hay. kg 1.30 1.34 1.33 131 1.33
Rise straw, kg 1.73 1.78 1.75 1.75 1.75
Vit. A, 03, E. ml 0.27 0.27 0.27 0.27 0.27
Supplements, g 0.00 30.00 45.00 26.48 39.74
Av. daily WG, kg 0.89 1.02 0.98 0.90 0.99
Cost of feed consumed, LE 6.06 6.79 7.03 6.41 6.56
Price of WG, LE 8.87 10.23 9.84 8.98 9.87
Feed cost’/kg WG, LE (1) 6.83 6.63 7.15 7.13 6.64
Economical feed efficiency (2) 1.46 1.51 1.40 1.40 1.51

(I) Based on price of the ingredients in the market during the experimental period (2002 - 2003). The prices
were: concentrate feed mixture 900 (LE) / ton, berseem hay 550 (LE) / ton, rice straw 80 (LE) / ton, Bospro
20 (LE) / kg, Gustor XXI 11.50 (LE) / kg and Vit. A, D3, E 20 (LE) / 100 ml.

(2) Economical efficiency = price of WG, LE / cost of feed consumed, LE.
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4.6.Ruminal Liquor Parameters:

4.6.1.Ruminal pH value:

Mean values of ruminal pH of Friesian calves fed the experimental rations at
different periods of the feeding trial are presented in Table (14). Statistical analysis are
shown in Table (15).

Results obtained showed that ruminal pH values tended to decrease
insignificantly ruminal pH gradually as period progress for all treatments.

Pooled data indicated that, the maximum pH values (P<0.05) throughout all the
different periods of the feeding trial were shown at 0 hrs of feeding, whereas the
lowest values (P<0.05) were stated at 3 hrs post feeding and increase (P<0.05) after
that at 6 hrs post feeding. This can be attributed to fermentation process by rumen
microorganisms which took place on the soluble carbohydrate very soon producing
more propionate, decreasing pH value, while fermentation of the structural
carbohydrates needs more time producing more acetate delaying the decrease of pH
value (Nagah, 2002).

Results in Table (14) showed that there were no significant differences between

treatments at the start of the experiment.

After 2 months, T7, T3 and T5 recorded significantly (P<0.05) lower ruminal pH
values as compared with T; and 14.

After 4 months, 12, T3 and T5 groups showed also significantly (P<0.05) lower
ruminal pH as compared with T ;. While, T4 showed an intermediate value without
significant different between other treatments.

After 6 months, all supplemented groups with either Bospro and Gustor XXI
had lower ruminal pH values than the control group, but the differences were not
significant among all treatments.

The overall means indicated that the same trend observed after 4 months, as T2,
T3 and T5 recorded significantly (P<0.05) lower ruminal pH values as compared with

T,. Whereas, 14 (3 g Gustor XXI /kg as feed/h/d) showed an intermediate value

without significant differences between treatments.
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Table (14):Averages + SE of ruminal pH of Friesian calves fed the different

experimental rations at different periods of the experimental trial.

Items Run‘]inal p1-1 values through the experimental feedin! Ielliods
Treatments 0-time 2-months 4-months 6-months Overall
means
T 6.42+0.11 6.44"+0.12 | 6.45'£0.12 6.41 £0.10 6.43° + 0.05
12 6.41+0.11 6.36"+0.12 | 6.35°+0.14 6.28 +0.15 6.35" + 0.06
T3 6.43 0.11 6.35"+0.13 | 6.33"+0.14 6.28 +0.12 6.35" + 0.06
T4 6.38 +0.11 6.41'+0.12 | 641+013 | 6.37+0.11 6.39 + 0.06
5 6.40 £ 0.11 6.37"+0.12 | 6.37"+0.13 6.32 + 0.11 6.36" + 0.06
Overall means 6.41+0.05 6.38 + 0.05 6.38 + 0.06 6.33 +0.05 6.38
Time of sampling
0-hrs 6.84'+ 0.01 6.86' + 0.01 6.89' + 0.01 6.76'+ 0.01 6.84'+ 0.01
3-hrs 6.12'+ 0.01 6.07'+0.02 | 6.04+0.02 | 6.03+0.02 | 6.06'+0.01
6-hrs 6.26" +0.01 6.22" +0.01 6.21"+0.03 | 6.21"+0.06 | 6.23"+0.01
Interaction
Treat Time
0-hrs | 6.86'+0.02 | 6.91'+0.01 6.93'+0.03 | 6.81'+0.03 | 6.88'+0.02
T, 3-hrs 6.120 + 0.01 6.139£0.01 | 6.14°" +0.03 | 6.15%%+0.01 | 6.13'+0.01
6-hrs | 6.28<+001 | 6.27+0.02 | 6.27"+0.01 6.29"+0.03 | 6.27"+0.01
0-his | 6.83'+0.01 | 6.857+0.01 | 6.89'+0.01 6.74'+0.02 | 6.83 £0.02
T2 3-his 6.13°+0.02 | 6.05°+0.03 | 6.02%+0.03 | 599°+0.02 | 6.05°+0.02
6-hrs | 6.27° +0.01 | 6.19%+0.03 | 6.15°9+0.03 | 6.13%" +0.04 | 6.19'£0.07
0-hrs | 6.86'+0.01 6.83"+0.03 | 6.86'+0.02 | 6.73+0.02 | 6.82'+0.02
13 3-hrs | 6.14'+0.02 | 599"+0.04 | 594%+0.01 5.92'+0.03 | 5.99'+0.03
6-hrs | 6.29"+0.02 | 6.229+0.02 [ 6.19° £0.01 | 6.20°9+0.03 [ 6.23%+0.01
O-hrs | 6.83°+0.01 | 6.87%+0.01 | 691°+0.03 | 6.78°+0.01 6.85' + 0.02
T4 3-hrs 6.10+0.03 | 6.11%+0.02 | 6.079%+0.03 | 6.05°%+0.02 | 6.08°+0.01
6-hrs | 6.22'£0.03 | 6.24"+0.03 | 623°+0.14 | 6.28°+0.01 | 6.245+0.03
O-hrs | 6.84'+0.02 | 6.84°+0.01 6.88'+0.03 | 6.75a+0.01 6.83'+0.02
TS 3-hrs 6.12'+0.02 | 6.06°+0.03 | 6.04%+0.02 | 6.03"+0.02 | 6.06°+0.01
6-hrs | 6.24<+0.03 | 6.209+0.02 | 6.185940.01 | 6.1859£0.03 | 6.20'+ 0.01

* SE = Standard error
*a,b, ¢, d, e, f, g and h: means with different superscripts in the same column are significantly (P < 0.05) different.

Table (15): ANOVA for averages of ruminal pH of Friesian calves fed the different
experimental rations at different periods of the experimental trial.

sov df F
Treatment 4 5.67*
Time of sampling 2 1368.89™
Tr. x Time 8 0.77
An (Tr. x Time of sampling) 30 -
Period 3 5.88™*
PxTr. 12 0.98
P x Time of sampling 6 271%
P x Tr. X Time of sampling 24 0.17
Error 90

*=(P<0.05 **=(P<0.01)
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The previous results may depend on higher microbial activity in the fore
stomach as also indicated by the total VFA production which increased significantly,
(Andrighetto et al., 1993).

Reduction (P<0.05) of ruminal pH values with Bospro may be a reflection of
the significant increase in lactic acid production and subsequently the total acidity,
(Samy et al., 1994). This result is supported by, Oellermann ez al., (1990) and
Chiquette, (1995) who reported that, ruminal pH was decreased (P<0.05) with AO
addition, while, Newbold et al., (1991) and Varel and Kreikemeier (1994a and b)
found, insignificantly decrease in ruminal pH values with AO addition. In vitro studies
suggested that, AO stimulates lactate-utilizing bacteria, which increases propionate
production (Nisbet and Martin, 1991).

The little reduction with Gustor XXI treatments might be related to the
decreasing of ammonia concentration and increasing of VFA's in the rumen (EI-
Mekass, 2002).These results are in harmony with those reported by, Kung et al.,
(1982) and Garin et al., (2000) with malic acid, and Mutsvangwa et al., (1992), Piva
et al., (1993) and Chiquette (1995) with yeast culture. They observed that, ruminal pH
value of treated animals was insignificantly (P>0.05) decreased. Whereas, Martin et
al., (2000) with malic acid and Harrison et al., (1988), Hanafy (1997), Khattab et
al., (1997a), Angeles et al., (1998), Abdel-Khalek ef al., (2000) and Mehany (2000)
with yeast culture noted a significant decrease in ruminal pH values. On the contrary,
some researchers (Martin et al., (1999) and Montano ef al., (1999), with malic acid
and El-Hassan et al., (1996) and Kamra et al., (2002), with yeast culture suggested
that, ruminal pH was higher with treatment.

Malic acid stimulates the uptake and utilization of lactate by S. ruminantium
(Nisbet and Martin, 1991, 1993 and 1994) and CO, production by the same bacteria
(Callaway and Martin, (1996) and Martin, (1998)), also, it might be stimulates
salivation in ruminants which help buffer in the rumen and alleviate acidosis (Martin,

1998).
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Also, Saccharomyces cerevisiae (SC) may prevent decline the pH in the rumen
by decreasing lactic acid by microorganisms (Martin and Nisbet, 1992, Chaucheyras
et al., 1996 and Michalate-Doreau and Morand, 1996) and enhanced the growth and
lactic acid utilization of another lactic acid utilizing ruminal organisms, Megasphaera
elsdenii (Oscar et al., 2001). Adams et al., (1981) reported that, ruminal pH decreased
significantly with yeast addition. It has been suggested that, the lower fluid dilution
rate allow the fermentation end products to accumulate in the rumen.

Table (14) showed that the ruminal pH values ranged form 5.92 to 6.93. This
result is in harmony with that obtained by, Roa et al., (1997), who reported that,
ruminal environment was improved by yeast culture since average pH was close to
6.38 and the length of time that rumen pH was below 6.2 was much lower.

The present data showed that the interaction between treatment x time was not
significant, while period x time was significant (P<0.05) effects on ruminal pH of
calves, (Table 15).

Finally, Van Soest (1982) stated that, the optimal pH value for growth of

cellulytic microorganisms was 6.7 and the range for normal condition with about +

0.5 p1-1 degree.

4.6.2.Ruminal ammonia-nitrogen concentration:

Ruminal ammonia-nitrogen (NH;3;-N) concentration values of calves fed the
experimental rations at different periods of the feeding trial are illustrated in Table
(16). Statistical analysis are shown in Table (17).

Pooled data indicated a gradual decrease in ruminal NH ;-N values as period
progress, up to after 4 months. After 6 months ruminal NH3-N values increased. The
differences in pooled NH;3-N values were only significant between values at the start
of the experiment and those after 4 months.

Results obtained showed that the NH3-N concentration was minimum before
feeding, and increased after feeding, it reached the peak at 3 hrs post feeding then
decreased at 6 hrs post feeding throughout all the feeding trial periods. The peak
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Table(16):Averages = SE of ruminal NH ;-N concentration (mg/100m1) of Friesian
calves fed the different experimental rations at different periods of the
experimental trial.

ltems Ruminal 1111-13-N concentraCon through the experimental feeding periods
Treatments 0O-time 2-months 4-months 6-months Overall
means

T, 16.35+0.73 15.82% +0.59 15.68 + 0.59 15.90 + 0.63 15.94* +0.31
12 16.35+0.73 16.23" +0.67 16.10£0.72 16.33+£0.75 16.25%+ 0.34
13 16.33 £ 0.71 16.44'+0.72 16.39+£0.73 16.54 £ 0.80 16.43° £ 0.35
T4 16.37 £+ 0.73 15.78* + 0.55 15.63 + 0.60 15.80 £ 0.58 15.89* + 0.30
Ts 16.37 £ 0.71 15.74* + 0.51 15.62 + 0.51 15.75 + 0.61 15.87° +0.29
Overall means 16.35°£0.31 | 16.00"+0.26 | 15.88%+0.28 | 16.07*+0.29 16.08
Time of sampling
0-hrs 14.05'£0.12 | 1401°+0.08 | 13.91 +0.12 13.99' £ 0.26 13.99° + 0.08
3-hrs 18.82'£0.20 | 18.01°+0.24 | 17.98°+0.25 | 18.06°+0.33 | 18.22°%0.13
6-hrs 16.19°+0.15 | 15.99*+0.15 | 1577°+£0.22 | 16.15+0.20 | 16.03° +0.09
Interaction
Treat Time

0-hrs 14.07 £ 0.24 14.00' + 0.31 13.90'+ 0.35 13.93°+0.44 | 13.98"+0.15
Ti 3-hrs 18.83°£0.70 | 17.77%+0.52 | 17.73* 20.32 | 17.8e+0.78 | 18.03%+0.29

6-hrs | 16.17+0.41 | 1570'+0.50 | 1540°+0.50 | 15.97* +0.49 | 15.81°+0.22
0-hrs | 14.07£0.35 | 13.97+0.20 | 13.77+0.35 | 1413°+064 | 13.989+0.18
™ 3-hrs 18.80°+0.61 | 185e £0.35 | 18.43“+0.55 | 18.57.+ 1.07 | 18.57*+0.30
6-hrs | 16.20"+0.47 | 16.23%+0.30 | 16.10% +0.64 | 16.30"+0.49 | 16.21°+0.21

O-hrs | 14.03't0.26 | 14.07+0.18 | 14.10'+0.25 | 14.20° +1.06 | 14.10°+0.24
13 3-hrs | 18.80°£0.35 | 18.90'+0.35 | 18.83°+0.64 | 19.00° £0.61 18.88° +0.22
6-hrs | 16.17"+0.44 | 16.37° 2043 | 16.23%+0.55 | 16.43*£0.70 | 16.30  +0.23
O-hrs | 14.03°+047 | 14.03'£0.24 | 13.87+0.30 | 13.87£0.35 | 13.95°+0.15
Ts 3-hrs | 18.83°+0.54 | 17.63%+0.53 | 17.67% +0.52 | 17.63™ +0.62 | 17.94*+0.28
6-hrs | 16.23"+£0.29 | 15.67+0.26 | 15.37+0.58 | 15.90<+0.00 | 15.79'+0.18

O-hrs | 14.07+0.23 | 14.00'+0.15 | 13.90'+0.21 | 13.80°+0.69 | 13.94%+0.17
Ts 3-hrs | 18.83'+0.38 | 17.27d+0.58 | 17.23°+0.54 | 17.30°+0.61 | 17.66° +0.31

6-hrs | 16.20°£0.32 | 15.97+0.20 | 1573°+0.27 | 16.17+0.63 | 16.02°+0.18

* SE = Standard error

* a, b. c. d, e and t means with different superscripts in the same column are significantly (P < 0.05) different.

Table (17): ANOVA for averages of ruminal NH ;-N concentration of Friesian calves

fed the experimental rations at different perjods of the ex rimental trial.

SOV df F
Treatment 4 2.67
Time of sampling 2 319.84*
Ti. x Time of sampling 8 0.85
An (Ti. X Time of sampling) 30 -
Period 3 2.63
PxTr. 12 0.41

P x Time of sampling 6 0.91

P x Ti. x Time of sampling 24 0.15
Error 90 -

**= (P <0.01)
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observed at 3 hrs post feeding may be due to maximum proteolytic and deaminase
activities at this period (Rai et al., 1972). The decline in the concentration after this

time may be due to absorption and / or utilization of NH;-N in the synthesis activity of
the rumen (McDonald, 1952).

At the start of the experiment there were no significant differences between
treatments.

After 2 months, the rations contained the low and high levels of Gustor XXI (T4
and Ts) recorded the lowest (P<0.05) NH;-N concentrations, while, those contained
the low and high levels of Bospro (T, and T3) achieved the highest ones.

The same pattern observed with NH ;-N concentrations after 2 months, but the
differences between all treatments were not significant either after 4 or 6 months.

The overall means showed that, T4 and T5 along with T, recorded the lowest
NH;-N concentrations, whereas T2 and T; showed the highest ones. The differences in
NH;-N concentrations between T3 and each of T, T4 and T5 were significant (P<0.05),
whereas those between T2 and T; were not significant.

The previous results are in good agreement with those obtained by, Fondevila
et al., (1990), Gomez-Alarcon et al., (1990), Oellermann et al., (1990), Sievert and
Shaver (1993a and b), Samy et al., (1994), Chiquette (1995) and Miranda et al.,
(1996) with AO, Kung ez al., (1982) and Martin and Streeter (1995) with malic acid,
and Khattab et al., (1997a and b), Angeles et al., (1998), EI-Mekass (2002),
Khattab et al., (2003) with YC.

Ruminal NH3-N concentration increased with feeding AO could be indicative
of proteases active fungal cultures (Frumholtz et al., 1989 and Fondevila ez al.,
1990). McKain et al, (1991) found that, AO increased deamination of amino acids,
while, Campos et al., (1990) found that, AO stimulated ruminal CP digestion in situ.
Boing (1983) observed that, AO has proteolytic activity. Merchen, (1988) reported
that, the relatively higher ruminal NH3-N might be related to a relatively low ruminal
pH which might inhibit the NH ;-N absorption from the rumen. However, Van Horn et

al., (1979) reported reduction in rumen NH ;-N with fungal additives.
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Lower ammonia concentrations in the rumen of animals fed Gustor XXI may
reflect increased transportation of ammonia into microbial protein (Harrison eZ L.
1988) and it may be the direct result of stimulated microbial activity (Williams and
Newbold, 1990) and increasing of bacterial growth Newbold (1990). The reduction of
ruminal NH;-N may be probably due to the inhibitory effect of Gustor XXI on
proteolysis, amino acid deamination and ruminal urease activity (Starnes et al., 1984).
However, Abd EI-Ghani et al., (1995), El-Badawi et al., (1998), Gado et al., (1998)
and Fayed, (2001), found that, ruminal N H ;-N was significantly decreased with yeast
addition.

The present data showed that the interaction between treatment x time and
period x time were not significant effects on ruminal NH 5-N of calves, (Table 17).

Finally, ruminal NH ;-N concentrations ranged form 13.77 to 19.00 mg/100m1
at different times. Ammonia concentrations in all treatment groups were above the

level (5 mg/ 100 ml) indicated by, Satter and Slyter (1974) as adequate for microbial

protein synthesis.
4.6.3.Ruminal TVFA's concentration:

Data of the effect of treatments, time of sampling and the interactions on
TVFA's concentration in the rumen liquor of calves fed the experimental rations at
different periods of the feeding trial are illustrated in Table (18). Statistical analysis is
shown in Table (19).

The ruminal TVFA's concentration of all diets reached the highest (P<0.05)
level after 3 hrs post feeding then declined at 6 hrs post feeding. The peak
concentration observed at 3 hrs post feeding may be due to ample availability of
nutrients and maximum fermentation activity during this time, (Samy et a1., 1994).

Pooled data showed a significant (P<0.05) increase in ruminal TVFA's
concentration in all periods after feeding the experimental rations, also, there is a

gradual increase (P>0.05) in ruminal TVFA's as period progress.
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Table(18): Averages = SE of ruminal TVFA's concentration (mg/100m1) of Frisian

calves fed the different experimental rations at different periods of the
experimental trial

Items Ruminal TVFA's concentration through the experimental feeding periods
Treatments 0-time 2-months 4-months 6-months Overall means
T, 1229+ 035 | 1229°+035 | 12.33'+038 | 12392036 | 1233%+0.17
15 1230036 | 14.17+0.75 | 14.20'£0.74 | 14.35'+0.77 13.76' £ 0.35
T, 1230+ 037 | 13.92'+0.72 | 13.91'+0.70 | 13.95"°+072 | 135044033
T4 12294036 | 12.58°+045 | 12.95°+0.50 | 13.05 £0.51 12.72° £0.23
15 12.2940.37 | 13.73°+0.68 | 13.87'+0.68 | 13.91°+0.69 | 13.45°+0232
Overall means 1229°+£0.15 | 13.34'£0.29 | 13.45'£028 | 13.53'+0.29 13.16
Time of sampling
0-hrs 10.95°+0.11 | 11.08°+0.12 | 11.10°£0.08 | 11.15'+0.10 11.07'+0.05
3-hrs 13.01'+0.07 | 14.58'+0.33 | 14.69°+0.28 | 14.90'+0.30 14.29'+0.16
6-hrs 12.93'£0.12 | 1435"£031 | 14.56'+0.28 | 14.55"+028 14.09" £ 0.15
Interaction
Treat Time
0-hrs | 10.97%+0.18 | 1097+0.33 | 1097°£0.26 | 11.02+029 | 1098 +0.12
3-hrs | 13.00'£0.26 | 13.02°+0.27 | 13.07+048 | 13.10°£020 | 13.05d+0.14
6-hrs | 12.90% 025 | 12.88°+0.14 | 12.97+0.23 | 13.07°£022 | 12,95+ 0.09
0-hrs | 10.93'+0.23 | 11.23'+0.32 | 11274+0.15 | 11.30'+0.25 11.18'+012
T2 3-hrs | 13.03 £0.23 | 15.70°+0.23 | 15.73'£0.19 | 16.07+0.26 15.13'+0.38
6-hrs | 12.93'+0.23 | 15.58'£0.22 | 15.60°+0.10 | 1570 +0.11 14.95” £ 0.36
0-hrs | 1097048 | 11.1020.32 | 11.12%+021 | 11.177+032 11.09' +0.15
T; 3-hrs | 13.00'+0.08 | 15.52'+0.34 | 1537'+0.15 | 15679023 | 14.89%+0.34
6-hrs | 12.93'+£0.39 | 15.15'+0.24 | 15.23+0.07 | 15.03°+£034 | 1459°+03]
0-hrs | 10.93'+0.15 | 10.98'+0.39 | 11.024+0.17 | 11.07 025 11.00'£0.11
14 3-hrs | 13.03°+0.18 | 13.48°+046 | 14.00°+0.15 | 1433"£032 | 13.71'+0.20
6-hrs | 1292035 | 13.27°£044 | 13.83°2035 | 13.739+0.12 |  1344'+0.18
0-hrs | 10.97+0.33 | 11.13+0.20 | 11.15°+0.17 | 11.20+0.15 11.11'£0.10
Is 3-hrs | 12.97'+0.18 | 15204042 | 1530'£0.11 | 1533°+0.26 14.70°+ 0.32
6-hrs | 12954039 | 14.87'+0.52 | 15.17°+0.15 | 1520"+029 | 14.55°+0232

*

Sk = Standard error

*a, b, c,dand € means with different superscripts in the same column are significantly (P < 0.05) different.

Table (19): ANOVA for averages of ruminal VFA's concentration of Friesian calves
fed the different experimental rations at different periods of the
experimental trial.

SOV df F
Treatment 4 75.39%**
Time of sampling 1120.15"
Tr. x Time of sampling 8 14.37"
An (Tr. x Time of sampling) 30 -
Period 3 61.41*
Px Tr. 12 6.11"
P x Time of sampling 6 11.52"
P x Tr. x Time of sampling 24 1.21
Error 90 -

* = (P<0.01)
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These averages of TVFA's concentration are in line with their corresponding
ruminal pH values at 3 hrs post feeding. These results are in accordance with those
obtained by, Khattab et al., (1997a and b) and Nagah, (2002).

Concerning the effect of treatments on TVFA's concentration, overall means
showed that, T, recorded the highest (P<0.05) concentration and T1 showed the lowest
(P<0.05) one. Moreover, the differences in TVFA's concentrations between all
treatments were significant (P<0.05) except those between T3 and T5 were not
significant.

These present results are in good agreement with those obtained by, Frumholtz
et al., (1989), Beharka et al., (1991), Samy et al., (1994) and Varel and Kreikemeier
(1994b) with AO, Kung er al., (1982) and Martin and Streeter (1995) with malic
acid, Andrighetto ef al., (1993), Sommart et al., (1993), Hanafy, (1997), Abdel-
Khalek ef al., (2000), Arcos-Garcia ef al., (2000) and Salem e al., (2002) with YC,
and Chiquette, (1995) with AO and YC.

The higher TVFA's concentrations recorded with Bospro treatments (T-, and T>3)
might be due to that Bospro including 4spergillus helps the gut microflora to grow and
alter the rumen microflora to favour the increase of VFA production, (AKin and
Borneman, 1989) and the ability of AO and YC to stimulate the ruminal bacteria and
rapid utilization of the fermentable carbohydrates (Wali, 1994). Kung et al., (1982)
suggested that, the increase in concentration of VFA due to the addition of malic acid
was enhancing in ration energy utilization. Moreover, the concentration of total VFA
increased as DL-malate concentration increased (Martin and Streeter, 1995).
Reduced rumen
outflow rates could also explain this increase in ruminal VFA concentration,
(Chiquette, 1995).

The present data showed that the interaction between treatment x time and
period x time were significant (P<0.01) effects on ruminal TVFA's of calves, (Table

19).
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4.7.Blood Plasma Parameters:

Means values of total protein (TP), albumin (Al), globulin (G), Al/ G ratio in
blood plasma of calves fed the experimental rations at different periods of the feeding
trial are summarized in Table (20). Statistical analysis are presented in Table (21).

Results obtained revealed that TP concentration in blood plasma of calves of 1,
was significantly higher than the other groups. Also, TP concentration for T 5, T4 and
TS were significantly higher than that for A per 4 and 6 months, values of TP
concentration were higher than at the start of the experiment and after 2 months. Also,
after 2 months, values were higher than at the start of the experiment.

Plasma total protein concentrations of calves were within the .. range
reported by, (Kaneko, 1989) being 6 — 8 ¢/ dl.

In agreement with the previous results, Abdel-Samee ¢f 5y, (1996) found, a
significant increase in serum TP concentration by about 9.6 % for supplemented
Bospro group as compared with control, values were 7.2 and 6.9 (g /dl), respectively.
Also, Samy et al.,, (1994) observed that, the TP was significantly increased in
supplemented group (3 g/ h/ d Bospro). The same trend was observed by, g
Maghawry et al., (1993) iy rabbits when they added 2.5 g Bospro/ kg ration.

Sanson and Stallcup (1984) reported that, supplementing the diets of Holstein
bulls calves with 27.2 g of malate per day had a little effect on serum TP. Also, Abdel-
Khalek et a/., (2000) 5,54 that, Lacto-sacc addition significantly improved plasma
TP by about 4.5 % as compared with control. The same trend was observed by, yousef
et al., (1996).

Results in Table (20) revealed that Al concentration in blood plasma of calves
of T, was significantly higher than that of T apnq 14, Whereas, there were no
significant differences in Al concentration between T1, T3, T4 and T5. Values of Al
concentration after 2, 4 and 6 months were significantly higher than that at the start of
the experiment. Moreover, no significant differences in Al concentration were detected

between the values after 2, 4 and 6 months, but the highest value was obtained after 2
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Table (20):Averages = SE of blood parameters of Friesian calves fed the different

experimental rations at different periods of the experimental trial.

Ttems Traits
Total Albumin  Globulin . Urea-N
Treatment protein (g/lb(;lo ml) (g/lOO ml) Al/G ratio (mg/lOOml)
(p/ 100m1) .
T 721'+0.04  4335+0.04  2.88+0.07 [52£005 2871° %014
T 7571000 463£007 293£006  156£0.03 3267 £0.74
3 73504005 445%+0.05  290+0.05 153+0.02 3I90°F0.56
T. 73591007 440°£007  295£009  [54%006 30.60°£0.42
" 7360+ 006  4447+0.07  292+0.07 1532005 313370068
?enﬁf 707£002 43152002  2.76°+0.03 1.56+£0.02 28.84‘3 £0.11
5 onthe 740" 2000 4524006 2917006  1.56%0.04 3123 £049
6-monshs 7.52'+0.06 4.46'+0.08 3.06'+0.08 1.48£0.05 32 E
Interaction
Peariad Treat
I T 7074003 4314005  276+0.08  1.56+0.06 2886 %037
e li000 4334002  277+003 157002 2884%031
0-time ey 7084000 4334001  2.75+0.03 157002 2884Z027
T 054006 420+004  2.77+003 155002 2885023
T5 7.03 £0.05 4.28 £0.07 2.75+0.12 1.56£0.09 28.84} 0.29
Tl 725%4 005 4.41 +0.06 2.84+0.10 157+£0.10 2866 £0.22
o 7564007 481£009  2.92+0.17 1572013 33284042
>months  rta  7AI®:00l  453£019  288%£018  155£006 3ZATX0.I3
e 7404011 444+012  230+016  L61£0.11  32.36'£0.24
— 5 1501006 294872020
T 7200 +002 | 4324002 | 2.88+0.01 150+ 0.01 | 28.83°+0.40
1 7714010 | 464013 | 292+007 | 1.59+0.08 [33217£0.37
4-months = | 744"100] | 445+003 | 299+002 | 149£010 [32.64'£0.32
| 753%+ 008 | 457+004 | 295+0.05 155002 | 31.25°%032
= | 751°:002| 4564021 | 294+023 | 158+0.18 [3295£0.49
T 734°+010] 430+0.18 3.04+0.28 145£0.18 | 28317 £0.22
T e t006] 475:005 | 313005 | 152£003 | 35397057
6-monshs |t | 747°4003] 4484005 | 299+008 | 149+0.06 | 33.7T"=0.I8
™ 737%+0.11 4.30+0.26 3.07+0.37 1.45+0.24 29.96"+ 0.31
T5 75564002| 449+0.14| 3.06+0.13 148 £0.11 | 34.03°% 0.28_
* SE = Standard error

*a, b, c and d: means with different superscripts in the same column are significantly (P<0.05) different.

Table(21):ANOVA for averages of blood parameters of Friesian calves fed the

different experimental rations at different periods.of the experimental trial.

' P Albumin___ | Globulin AVG ratio Urea-N -
SOV s [ F MS | F MS | F MS1F M Pl

I 5 A 67.82 |
Tr 4 | 0195 | 1170+ | 015 328 0008 010 | 0.00310.09  27.20 ||‘
An (Tr.) 10 00T % 080 0 034 0.40 = -

| Pesiod | aee | sesors | 015 | 363 | 0226 | 360 | 0023 | 079 | 3516 | 121.30
P T o | oow | 330 003 | 072 | o000s | 008 | 0003 | 012 | 690 | 2381

1 Error 30 | 0009 - 0.04 0.061 0.030 029

* = (P < 0.05) ** = (P < 0.01)
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months. These results are within the normal levels reported by, (Kaneko, 1989), being
3.5—5.00g/dl,.

The present results are in harmony with those reported by many workers,
Abdel-Samee et al., (1996) observed, a significant increase in serum Al by about 7 %
in supplemented group with Bospro as compared with control. EI-Maghawry . .
(1993) reported that, Bospro supplement at level of 2.5 g / kg ration significantly
increased Al of serum as compared with control.

Khattab et al, (19972) found that, blood serum Al did not differ significantly
between control group and Lacto-sacc treated groups. The same trend was observed by
Mehany, (2000). Piva et al, (1993) reported that, blood plasma albumin was not
adversely affected by dietary yeast culture, a similar trend was found by, Jouany e
al., (1998).

Data in Tables (20) and (21) showed that there were no significant differences
in globulin (G) concentration and Al / G ratio in blood plasma of calves of all
treatments. G concentration increased gradually, while Al / G ratio decreased
gradually as period progress.

Our data for G concentration are within the range obtained by, pouad ef al.
(1975) in serum of healthy buffaloes (1.5 — 6.0 g/ dl serum).

The present results are in accordance with those reported by, El-Maghawry er
ed, (1993) who observed that, serum G was not affected by Bospro supplementation.
Khattab ez al., (1997a) indicated that, blood serum globulin did not differ
significantly between the control and Lacto-sacc treated groups. A similar trend was
observed by, Abdel-Khalek e al, (2000). Ragheb et al, (2003) reported that, levels
of serum G did not differ significantly between two groups fed 0 and 2 kg Lacto-sacc /
ton concentrate. Also, Piva er al., (1993) found that, blood plasma G was not
adversely affected by dietary yeast culture.

Results obtained revealed that, urea-N concentration in blood plasma of calves
of T, was significantly higher than those of other groups. Also, values of urea-N

concentration of T3, 14 and 15 were significantly higher than that of T . No significant
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differences detected between T3 and T5. The concentrations of urea-N almost increased
gradually as period progress.

Results of urea-N concentration in Table (20) are in accordance with those
obtained by, Fisher et al., (1993) (17.70 mg / dl) and Khinizy, (1997) (35.84 mg / dl)
for plasma urea-N concentration.

The present result are in harmony with those reported by many worker, Abdel-
Samee et al., (1996) observed a significant increase in serum urea-N in supplemented
group (30 g Bospro /h/d) as compared with control group. Also, Samy et al., (1994)
found that, serum urea-N increased significantly by Bospro supplementation.

Sanson and Stallcup (1984) reported that, supplementing the diets of Holstein
bull calves with 27.2 g of malate per day had a little effect on blood serum urea-N.
Also, Sommart et al., (1993) found that, addition of yeast culture tended to increase
blood urea nitrogen. Ragheb et al., (2003) found a significant increase in
concentration of urea-N in blood serum of supplemented group as compared with
control group. The same trend was observed by, Abo El-Nor and Kholif (1998), El-
Badawi et al., (1998) and Gado et al., (1998) by dietary yeast culture.

The present results may be related to the beneficial effect of Bospro and Gustor
XXI on improving the digestibility coefficients of CP, CF, EE (Abdel-Samee e al.,
1996).

4.8.Body Weight and Weight Gain:

Averages of initial and final live body weight (LBW), total and daily body
weight gain (BWG) of calves fed the experimental rations are presented in Table (22).
Statistical analysis are presented in Table (23). Detailed data of changes in LBW of
calves fed the experimental rations during the different periods of the feeding trial are
shown in Appendixes (A. 6-10).

Pooled data in Table (22) showed that, total BWG and daily BWG of the

animals followed the growth sigmoid curve.
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Table (22): Averages (kg) £ SE of initial and final live body weight, total and daily
body weight gain of Friesian calves fed the different experimental rations

at different periods of the experimental trial

Items Body weight .
Av.initial LBW, | Av. final LBW, | AV ©O@IBWG, | Av. daily BWG,
Treatment K kg kg
g kg
T 187.00 +24.91 399.80 + 33.49 212.80"+9.71 0.887° +0.04
T, 188.00=19.33 | 433.60 1 21.82 245.60' + 8.77 10231+ 0.03
13 188.00+£21.32 | 42420+19.61 | 236.20*+10.47 | (984" + (.04
14 187.40 £ 16.11 402.80 + 18.01 215.40° + 6.25 0.898° £ 0.03
i5 187.40+ 1552 | 42420+ 13.67 | 236.80% +4.45 0.987" + 0.01
Period
0-2 months 187.564+ 8.06 | 240.561+10.16 53.00 + 2.70 0.883 +0.05
74 months 240.56" £10.16 | 300.08' = 9.37 59.52 +2.00 0.992 + (.03
7.6 months 300.08" +9.37 360.00° + 9.08 59.92 +2.17 0.999 + 0.04
6-8 months 360.00" + 9.08 416.92'+ 951 56.92+2.16 0.949 + 0.04
Interaction
Period Treat.
T | 187.00+2491 237.40 + 34.89 50.40 +10.53 0.840+0.17
T, | 188001933 | 244.00+21.94 56.00 + 3.29 0.933 £ 0.05
0-2 months T3 | 188.00L£2132 | 2434026833 55.40 + 7.05 0.923 £ 0.11
14| 18740 16.11 239.40 +20.37 52.00 +5.30 0.867 %+ 0.09
[ T5 187.40+15.52 | 238.60+ 15.95 51204351 0.853 +0.06
T | 237.40+34.89 | 292.40+34.30 55.00 + 2.05 0.917 +0.03
12| 244002194 | 307.80+2057 63.80 + 5.01 1.063 +0.08
2-4 months T, | 243.40+26.83 | 304.40 +24.34 61.00 + 4.49 1016 +0.07
T4 239.40+20.37 | 295.60 + 16.99 56.20 +4.77 0.937 +0.07
T3 238.60 £ 15.95 | 300.20 + 10.55 61.60 +5.82 1.027 +0.09
1 1 29240+3430 | 346.80+31.22 54.40 + 3.67 0.907 + 0.61
12 307.80£20.57 | 373.20+23.84 65.40 +5.86 1.090 + 0.09
4-6 months T 304.40£2434 | 365.80+19.19 61.40 + 6.74 1023 +0.11
T4 295.60 +£16.99 | 350.00 + 17.63 54.40 + 3.47 0.907 +0.05
TS 300.20 + 10.55 36420+ 11.25 64.00 + 2.88 1.067 +0.05
T 346.80 +31.22 399.80 + 33.49 53.00 £ 3.85 0.883 + 0.64
T2 373202384 | 433.60+21.82 60.40 + 8.51 1.007 £0.14
6-8 months [T, 365.80 £19.19 | 424.20+19.61 58.40 + 3.69 0.973 + 0.06
T4 350.00 £ 17.63 | 402.80 + 18.01 52.80 +2.42 0.880 + 0.04
TS 36420+ 11.25 | 42420+ 13.67 60.00 + 4.32 0.999 + 0.07

* SE = Standard error
*a,b, ¢ and d: means with different superscripts in the same column are significantly (P < 0.05) different.

Table (23): ANOVA for averages (kg) + SE of jpjtja] and final live body weight, total
and daily body weight gain of Friesian calves fed the jifferent
experimental ration s

e+

SOV LBW Av. total BWG, kg Av. daily BWG ke

I df MS F df MS F df MS E
Treatment 4 1218.47 0.10 4 260.93 3.07 4 0.072 3.07
An (T1) 20 12087.31 - 20 84.93 - 20 0.023 -
Period 4 209005.73 2172.12 3 253.51 1.61 3 0.070 161
PxTr. 16 185.88 1.93 12 16.35 0.10 12 0.005 0.10
Error 80 96.22 - 60 157.39 - 60 0.043 -
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Data in Table (22) showed that, the average initial LBW of calves was almost
equal at the beginning of the feeding trial and there were no significant differences
between treatments. At the end of first feeding period (60 days), calves fed T2 and
had insignificantly higher final LBW, total and daily BWG values than those fed T1:
T4 and T5. In the same time, Gustor XXI supplementation of the experimental diets (T4
and T5) improved (P>0.05) LBW, total and daily BWG as compared with T i Whereas,
throughout the second, third and fourth periods of the feeding trial, calves fed on
rations T7, T3 and T5 had insignificantly higher final LBW, total and daily BWG than
those fed rations T, and T4. However, calves of T, recorded the highest LBW, total
and daily BWG values throughout all periods of the experimental trial. Results in
Table (22) indicated that, there were no significant differences in both LBW, total and
daily BWG of calves during all experimental periods due to treatments effect.

Results of the over all feeding period (240 days) illustrated in Table (22)
showed that, T, had significantly (P<0.05) higher total gain and daily BWG values
than those of T, and T4, whereas, T3 and T5 recorded insignificantly (P>0.05) higher
total and daily BWG values than those of T1 and T4.

Our results are in agreement with the results of Dhuyvetter et al., (1996) who
reported that, the ADG was improved, when they fed crossbred heifers on high forage
grower diets with 2 g Aspergillus oryzae fermentation extract (AO) Bospro /h/d. The
same trend was observed by, Samy et al., (1994) when fed lambs on 3 Bospro/h/d
for 45 days. Also, Sanson and Stallcup (1984) reported that, supplemental feeding of
malate to Holstein bull calves at the level of 27.2 g/ h/d improved ADG. Moreover,
Martin et al., (1999) fed crossbred steers on 0, 40 and 80 g DL-malate / h /d. The
authors showed that the ADG after 84 days was linearly increased significantly with
more DL-malate as compared with control group. The same result was observed by,
Hudyma and Gray (1990) and Hancock ef al., (1994) as they observed that yeast
culture significantly improved ADG of steers.

Also, Soltan, (1998) indicated that, a significant higher final live body weight,
when fed Egyptian cattle bulls on diet contained 1.35 kg yeast culture / ton. El-Talty
et al., (2001) reported that, the addition of yeast significantly increased final body
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weight compared with the control groups. The same trend was observed by, Mehany
(2000) and Lesmeister et al., (2004) when fed Friesian male calves on diet contained
yeast culture.

However, Hackett et al., (1995) found that, the average weight of calves at the
end experimental period was slightly increased, when fed crossbred calves on DL-
malate (70 g / h /d).

Data of table (22) showed that the interaction between periods and treatments
were not significant effects on LBW, total gain and daily BWG.

It is of interest to note that results of averages of total and daily BWG are in
harmony with the results obtained in digestibility trial (Table 5) which showed that
supplementation with Bospro and Gustor XXI improved the digestion coefficients of
nutrients in most cases as compared with the control group. Also, they are in
synchronization with the results of ruminal (Tables 14, 16 and 18) and blood plasma
parameters (Table 20) which showed that ruminal TVFA's, blood plasma TP, albumin

of treated animals were higher than those of control group.

4.9.Body Dimensions:

The averages of heart girth (HG), body length (BL), height at wither (HW),
height at hook (HH), width at shoulders (WS), width at hook (WH), width at pinbone
(WP) and rump length (RL) during the experimental periods for Friesian calves fed the
experimental diets are shown in Table (24). Statistical analysis are presented in Table
(25). Also, abdomen girth (AG), abdomen height (AH), abdomen depth (AD), chest
depth (CD) and body confirmation at the end of the experiment for Friesian calves fed
the experimental diets are presented in Table (26). Statistical analysis are illustrated in
Table (27).
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4.9.1.Heart girth:

The averages of heart girth (HG) at start time, after 2 months, 4 months, 6
months and 8 months ranged from 130.40 to 131.60, 142.40 to 148.20, 154.80to
157.00, 162.20 to 166.60 and 170.80 to 175.80 cm, respectively, (Table 24).

There were no significant differences (P>0.05) in FIG values between
treatments for initial and throughout all periods (Table 24). Our data indicated that,
calves received ration contained 30 g Bospro/h/d (T2) recorded higher HG values in
most periods, however, control group achieved lower values in most periods than
supplemented groups.

This finding is in agreement with that reported by, Ibrahim ez aZ, (1997) with

Baker's yeast and Lesmeister et al., (2004) with yeast culture.
The present results of HG are near to that obtained by, Batra and Tochberry (1964)
who recorded, the averages of HG were 155 and 176 cm at 12 and 18 months,
respectively of Holstein Friesian calves, and El-Gaafarawy (1992) who sited that, HG
for male Friesian calves ranged from 128.3 to 143.3 cm at 9 months, 135.9 to 155.5
cm at 11 months, 144.7 to 164.7 cm at 14 months and 153.4 to 174 cm at 18 months,
respectively. However, present values were lower than that recorded by, Na et al.,
(1981) who found that, HG averaged 186.4 and 200.8 cm at 18 months for Korean and
Holstein-Friesian male calves, respectively, Cosar et al., (1991) recorded that, HG at
9, 12, 15 and 18 months of age averaged 156.9, 166.5, 173.8 and 180.7 cm,
respectively for male Holstein calves and Mohi EI-Din (1992) sited that, the overall
means of HG for buffalo bulls fed on the ration contained flavomycin or without
falvomycin were 176.77 vs. 178.10 cm, respectively.

On the contrary, our results were higher than that stated by, Alvarez etal.,
(1995) who recorded a range from 118 to 126 cm for male Holstein calves at 1 year of
age, El-Barbary et al., (1995) found that, HG values were 150.2 and 166.3 cm at 12
and 18 months, respectively, for male Friesian calves, and Zahed and EI-Gaafarawy
(2001) who stated that, HG values of Baladi calves were 134.8 and 151.3 cm at 12

and 18 months, respectively.
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Table(24): Averages + SE of body dimensions values (cm) of Friesian calves fed the
_different ex erimen

. ) U
B motione o wees v e TRRITVRY I NIE CaporiimrentAn ().

 Ttems (-time ~ Z-months 4-months 6-months | 8-months
HG | 11 13040£6.57 1240+7.85 1St | 5 1 16240+4.69 | 170.80+4.63
_d2 13040530 14820401  13640BM3 | 664358 | 175.80+3.17
13 IBII660R66226 | 144D 5.89 | ISBMOLMT | 1IGERIB | 174,00 + 245
(4 I3060+4.55  W4540+3.80  1S6MpanIm | IERDERID 17100 +2.10
L[5 iyil0ses3 143,00 4336 15900+ 2.39 1 166600= 106 | 17520+ 2.06
BL | T, 9440+4.02  10620£4.16 112.08+4.87 ~ 118.80+445 | 123.60+3.87
L T5 9460+533  105.60+4.66 156013363 | 1024004267 | 12780+ 1.56
13 95204357 _ 10620£2.56 | 14E0=2220; 120040279 127.00+2.76
T4 94804337 10640+ 2.80 1oMD=2331 ; 1IRWA0+E 1.94 | 124,60 + 1.08
| T 9460417  10980+3.26  119.60+240 | 123.60£2.50 | 127204233
HW ﬂ T M0B00£2.76  NiDI0ORST: 119M0KE294 124,00+ 220  12640+2.34 |
la 10920£233  WiSHp=2TH3 ; (DWEWE242 12640204 | 13020 £ 19 {
13 09.00£2.14  01500+224 T 1200604157 12420+ 1.16 127,00+ 1.00
L 1a 10800+2.02  11340+231  \1RED=21 , 1DR00:EL 152 | 127.40+098 |
15 109.00£290 11460+ 1.83 1200 138 | M40 143 143 | 127.60+ 125
HH CTh 440361 NiRUDLBAT | 1232004285 128004228 | 129.80+ 1.96
2 11420369 _ 1I840£3.59 12440+258 129.60+2.71 | 131.60+3.17
13 11520£3.02  12080£252  125.00+ 2,02 C12920£1.65 | 131.80+1.43 |
e NI400£1.90 119204162 121804193 12620+ 1.50 | 13040+133 |
15 NI5A0+2.60  11960+2.11 12300+ 1.82 127.00+1.82 | 131,00+ 1.82 |
WS | T 2460+186  2860+2.11 - 3140£225 35004257 | 38.60+0.23
L L 2600+ 114 31@D11334 « 338001139 3620+ ] 32 | 3980+156
~ T 2460£2.11  3040£093  32.80£0.80  3620+0. 73 | 3920+097 |
14 2640+108 31204059 33, 60+ 147 366001163 | 38.80+ 1.65
15 2600+089  30.60+108 _ 334011008 : 360001145 | 39.60+1.89 |
WH [T 3460£244 38404238 4100222137 ; 440005230 | 45604238 |
11 3560+154  3880£1.06  4120+1.07 44, 00+0.89 ' 4720+0.58
Cds 3580£156  3860+143  41.20+159 44,00+ 138 46404147
14 35404175 3860£129 4. 204400886 , 44000=071 | 46,00+ 1 .00
TS 3460£218  39.00+130 40804124 44404098 | 4620£073 |
WP T 960166  nim0t 116 1320+1.06  1420£116 | 1560+1.12 |
f2 I060£040  1260£051  1360+051  1540+040 17.00+0.63 |
T 10804073 1260+0.68  1380+0.66 | 1520£073 | 1640+ 081 ||
Cd4 102020.66  12000-00%63 . 15,20 4 £OF7 : 1440605 | 16004032 |
15 960+0.68 2000071 ; 1336602068 68 14.60+0.68 | 1620+0.73 |
RL T]. 23804200 | 2920183 32204132 3480£1.07 | 36.60+3.87
12 24050511687 ' 332004 0.80 ' 323806078 35, 00&0&737@1@7
ja _ 2260£181  3040+1.08  3240+075  34.80+092 | 36.60+087
C1a 2280+066  3060+1.17 3280086  34.80+0.86 | 37.20£0.80
|15 2380£206 3080097  32.80+097  34.40+08I | 3740+ 112 1
* SE = Standard error
Heart girth (HG) Width at shoulders (WS)
Body length (BL) Width at hook (WH)
Height at wither (HW) Width at pinbone (WP)
Height at hook (HH) Rump length (RL)
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Table(25):ANOVA for averages of body dimensions values of Friesian calves fed the

- _rations at different periods of the experimental trial.
No\Y df HG BL HW HH
MS F MS F MS F MS F
Treatment | 4 | 40.85 0.09 47.11 0.19 22.83 0.23 16.13 012
An(Tr) |20 | 44141 - 244.88 - 100.52 13877 -
Periad 4 | 691137 | 646.20%* | 3850.67 | 444.39** | 119 [ S5T.IT¥* T IU/U.8S | 4IZ98™
TrxP 161 930 0.87 8.26 0.95 2.22 0.84 310 19
Error 80 [ 10.70 - 8.67 - 2.66 - 7359 -
sov df ws WH wP RL
MS F MS F MS F MS F
Ireatment | 4 | 1285 0.24 143 0.03 429 0.32 3.05 011
A (Tr) 20 | 5411 - 56.99 13.26 - 27.12 :
Perind 4 | 68869 | 38625 | 477.33 | 364.93* | 13659 | 53355* | 687.63 | 293997
TLxP 16 | 099 0.55 0.63 0.48 0.25 097 097 042
Error 8| 178 - 1.31 0.26 - 2.3 -
== (P<0.01)
4.9.2.Body length:

The averages of body length (BL) ranged form 94.40 to 95.20, 105.60 to
109.80, 112.80 to 119.60, 118.80 to 123.60 and 123.60 to 127.80 cm at the start of the
experiment, after 2 months, 4 months, 6 months and 8 months of the experimental
period, respectively, (Table 24).

Data of BL indicated that there were no significant (P>0.05) differences
between treatments. However, T5 recorded the highest value in most periods, while, Ti
(control group) recorded the lowest once in most periods. At the end of the feeding
trial, T, recorded the highest value followed by other supplemented groups and control
group recorded the lowest value.

These results are in accordance with that obtained by, Desai and Shukla (1989)
and Ibrahim et al., (1997).

These results are acai by. Sadek (1980) who reported that,
averages of BL were 109.3 and 122.0 cm at 12 and 18 month, respectively for
Egyptian buffalo calves and Khalil (1981) who sited that, averages of BL values were
110.89 and 133.40 cm at 12 and 18 months of age, respectively for buffalo calves.
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However, these results are lower than that recorded by, Ng et 4 /., (1981) who found
that, BL averaged 137.3 and 148.2 cm at 18 months for Korean and Holstein-Friesian
male calves, respectively, Cosar et al, (1991) recorded that, BL at 9, 12, 15 and 18
months of age averaged 115.6, 122.7, 127.0 and 131.1 cm, respectively for male
Holstein calves and Alvarez et al., (1995) recorded a range from 123 to 139 cm for
male Holstein calves at 1 year of age.

On the other hand, our results are higher than that obtained by, Qmar (1984)
who reported that, the overall means of BL were 83.2, 91.1, 98.3 and 104.2 cm at 9,
12, 15 and 18 months of age, respectively for male (Dutch, English, French, Canadian
and New Zealand) Friesian calves, El-Barbary et al., (1995) who found that, BL
values were 84.3 and 94.7 cm at 12 and 18 months, respectively, for male Friesian
calves, and Zahed and El-Gaafarawy (2001) who stated that, BL of Baladi calves
were 98.9 and 107.9 cm at 12 and 18 months, respectively.

4.9.3.Height at withers:

The averages of Height at withers (HW) ranged from 108.00 to 109.20 cm at

the start of the experimental period, 112.20 to 115.40 cm after 2 months, 118.80 to
120.60 cm after 4 months, 123.00 to 126.40 cm after 6 months and 126.40 to 130.20

cm at the end of the experiment as shown in Table (24).

Data of HW indicated that, T2 achieved insignificantly (P>0.05) higher HW
values during all experimental periods as compare with other groups. However, the
control group recorded almost the lowest values.

These results agreed with those of pegai and Shukla (1989), Ibrahim et a1,
(1997) and Lesmeister et al., (2004).

Results obtained in this study are within the averages recorded by, Nigm (1979)
who found that, the averages of HW were 116.82, 124.17 and 128.27 cm at 12, 15 and
18 months, respectively for Baladi x Friesian crossbred calves, Khalil (1981) who
sited that, average of HW values were 114.42 and 131.59 cm at 12 and 18 months of
age, respectively for buffalo calves and z,ph0d and El-Gaafarawy (2001) who stated
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that, HW of Baladi calves were 117.7 and 126.1 cm at 12 and 18 months,
respectively.. However, our data were lower than those obtained by, Na et al., (1981)
who found that, HW averaged 121.3 and 133.4 cm at 18 months for Korean and
Holstein-Friesian male calves, respectively, Cosar et al.,, (1991) who recorded that,
HW at 9, 12, 15 and 18 months of age averaged 118.1, 124.0, 127.7 and 131.4 cm,
respectively for male Holstein calves and Mohi El-Din (1992) who sited that, the
overall means of HW for buffalo bulls fed on the ration with or without falvomycin
were 131.95 vs. 133.70 cm, respectively.

On the contrary, the present results were higher than those recorded by, Omar
(1984) who reported that, the overall means of HW were 101.1, 108.3, 114.5 and
119.6 cm at 9, 12, 15 and 18 months of age, respectively for male (Dutch, English,
French, Canadian and New Zelandic) Friesian calves and El-Barbary et al., (1995)
who found that, HW were 107.7 and 118.5 cm at 12 and 18 months, respectively, for

male Friesian calves.

4.9.4.Height at hook:

The averages of height at hook (HH) ranged from 114.00 to 115.40 cm at the
start of the experiment, 118.40 to 120.80 cm after 2 months, 121.80 to 125.00 cm after
4 months, 126.20 to 129.60 cm after 6 months and 129.80 to 131.80 cm at the end of
the experiment, respectively as shown in Table 24.

There were no significant (P>0.05) differences in HH between treatments at all
experimental periods. Calves received the ration contained 45 g Bospro /h /d (T3)
recorded the highest HH value in most periods and at the end of the experiment, while,
the control group showed the lowest value at the end of the experiment. A similar
trend was observed by, Lesmeister et al., (2004).

These results are higher than those obtained by, El-Barbary et al., (1995) who
found that, HH were 110.8 and 121.0 cm at 12 and 18 months, respectively, for male

Friesian calves.
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4.9.5.Vvidth at shoulders:

The averages of width at shoulders (WS) ranged from 24.6 to 26.4 cm at the
start of the experiment, 28.6 to 31.2 cm after 2 months, 31.4 to 33.8 cm after 4 months,
35.0 to 36.6 cm after 6 months and 38.6 to 39.8 cm at the end of the experiment,
respectively.

There were no significant (P>0.05) differences in WS between treatments at the
start of the experiment and throughout all experimental periods. Our data indicated
that, the control group recorded the lowest values during all periods and at the end of
the experiment.

These results are close to that stated by, Vohi EI-Din (1992) who sited that, the

overall means of WS for buffalo bulls fed on the ration with or without falvomycin

were 36.10 vs. 35.84 cm, respectively.

4.9.6.Width at hook:

The averages of width at hook (WH) at the start time ranged from 34.6 to 35.8,
38.4t039.0,40.8 to 41.2, 44.0 to 44.4 and 45.6 to 47.2 cm after 2, 4, 6 months and at
the end of the experiment, respectively, as shown in Table (24).

There were no significant (P>0.05) differences in values of WI-I between
treatments at the start of the experiment and at all feeding periods. Results obtained
showed that, calves the received ration contained 30 g Bospro /h/d (T ») recorded the
highest WI- yalye and those of the control group showed the lowest one at the end of
experiment. These data are in accordance with that obtained by, Lesmeister o 5 I,
(2004), with low level of yeast culture.

The present results are close to those obtained by, El-Barbary et al., (1995)
who found that, WH were 38.5 and 37.0 cm at 12 and 18 months, respectively, for
male Friesian calves and lower than those stated by, Mangurkar and Desai (1978)

who recorded that, mean of HW was 53.60 cm for Nili-grade she-buffaloes.
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4.9.7.Width at pinbone:

The averages of Width at pinbone (WP) at the start time ranged from 9.6 to
10.8,11.8t0 12.6, 13.2t0 13.8, 14.2 to 15.4 and 15.6 to 17.0 cm after 2, 4, 6 months
and at the end of the experiment, respectively (Table 24).

No significant (P>0.05) differences were detected in WP between treatments at
the start of the experiment and throughout all feeding periods. At the end of the
experimental period, all supplemented groups had insignificantly higher WP values as
compared with the control group.

Results of WP are lower than those obtained by, Mohi El-Din (1992) who sited
that, the overall means of WP for buffalo bulls fed on the ration with and without
falvomycin were 20.97 vs. 20.4 cm, respectively and El-Barbary ef al., (1995) who
found that, WP were 40.5 and 45.0 cm at 12 and 18 months, respectively, for male
Friesian calves. However, these results were higher than that those by, Nigm (1979)
who reported that, the averages of WP were 10.29, 12.48 and 13.58 cm at 12, 15 and

18 months, respectively for Baladi x Friesian crossbred calves.

4.9.8.Rump length:

The averages of rump length (RL) values at ranged from 22.6 to 24.0, 29.2 to
31.2,32.2t0 32.8, 34.4 to 35.0 and 36.6 to 37.8 cm at the start of the experiment, after
2, 4, 6 months and at the end of the experiment, respectively, (Table 24).

Data of RL indicated that, calves received the ration contained 30 g Bospro /h/d
(T2) showed highly insignificant the RL values at all experimental periods and at the
end of the experiment. The control group recorded the lowest value at the end of the
experiment.

Data obtained one higher than those reported by, El-Barbary et al., (1995) who
found that, RL values were 24.5 and 27.2 cm at 12 and 18 months, respectively, for

male Friesian calves.
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4.9.9.Abdomen girth:

The averages of abdomen girth (AG) for T, T 13 14 and 15 were 2042,
204.8, 204.8, 204.4 and 204.4 cm, respectively, without significant differences
between all treatments (Tables 26 and 27).

Our data are within the averages obtained by, Mohi EI-Din (1992) who sited
that, the overall means of AG was for buffalo bulls fed on the rations with and without
falvomycin were 204.3 vs. 206.4 cm, respectively at the final record, however, these
results are lower than those obtained by, Mangurkar and Desai (1978) who reported
that, the mean of AG 225.96 cm for Nili-grade she-buffaloes. On the contrary, gaqek
(1980) sbtained results lower than our results, he found that the averages of AG were

175.9 and 194.6 cm at 12 and 18 month, respectively for Egyptian buffalo calves.

4.9.10.Abdomen height:

Calves fed the ration contained 30 g Bospro /h/d (T2) had slightly higher
abdomen height (AH) value as compared with T and 14, while, T3 and T5 recorded an
intermediate values. The averages of AH for T T.), T3, T4 and T5 were 55.0, 5.4,
55.2,55.0 and 55.2 cm, respectively. The present results are lower than that obtained
by, EI-Kholy (1991) 1, reported that, the least square of AH for Friesian calves
treated and untreated with flavomycin was 64.13 cm at 450 kg body weight.

4.9.11.Abdomen depth:

The average of abdomen depth (AD) was insignificantly (P>0.05) higher with
the low level of Bospro (T2) as compared with control group, while 13, 14 and 75
recorded an intermediate values. The averages of AD for T, 15 13 14 and T5 were

74.0, 76.2, 74.6,74.4 and 74.6 cm, respectively.
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Table (26): Averages = SE of some body dimensions (cm) at the end of Friesian
experiment of calves fed the different experimental rations.

Treatments

Items
T, T, T3 T4 5

204.20 204.80 204.80 204.40 204.40

Abdomen girth (AG) | +936 £2.15 +1.85 +3.42 +1.94

. 55.00 55.40 55.20 55.00 55.20

Abdomen height (AH) £055 | +140 | 2073 | o7 £1.02
74.00 76.20 74.60 72.40 7350

Abdomen depth (AD) | +150 | +086 | *1.03 £0.60 +0.68
68.40 71.60 69.20 68.80 69.00

Chest de pth (CD) 1172 | +051 1058 | 097 | +1.67

* GE = Standard error

Table (27): ANOVA for averages of some body dimensions at the end of experiment
of Friesian calves fed the different experimental rations.

SOV df Abdomen girth Abdomen height | Abdomen depth Chest depth

MS F MS F MS F MS F
Treatment 4 0.36 000 | 014 | 003 | 354 | 072 | 800 1.10
Error 20 | 11124 - 4.34 - 4.92 - 7.30
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These results are close to those obtained by, E]-Kholy (1991) who reported
that, the least square of AD for Friesian calves treated and untreated with flavomycin
was 74.25 cm at 450 kg body weight , Whereas, these results were higher than those
obtained by, Sadek (1980) who sited that, the averages of AD were 58.1 and 63.3 cm

at 12 and 18 month, respectively for Egyptian buffalo calves.

4.9.12.Chest depth:

The low level of Bospro, 30 g Bospro /h/d (T,) recorded insignificantly
(P>0.05) higher chest depth (CD) value as compared with control group, while. {3 14
and T5 recorded intermediate values.

The averages of CD for T, T.), 13,74 and T5 were 68.4, 71.6, 69.2, 68.8 and
69.0 cm, respectively.

The previous results are within those recorded by, Mohi El-Din (1992) who
sited that, the overall means of CD for buffalo bulls fed on the ration with and without
falvomycin were 72.9 vs. 75.1 cm, respectively at the end of the experiment, and near
with those obtained by, El-Kholy (1991) who reported that, the least square of CD for
Friesian calves treated and untreated with flavomycin was 70.88 cm at 450 kg body
weight. However, these results were higher than those stated by, Sadek (1980) who
reported that, averages of CD were 57.6 and 64.0 cm at 12 and 18 months, respectively
for Egyptian buffalo calves, and Khalil (1981) who sited that, average of CD values

were 54.44 and 67.26 cm at 12 and 18 months of age, respectively for buffalo calves.

Generally, it was observed that, all body dimensions tended to increase
gradually with the increase of body weight form the start to the end of experiment.
These results indicated that, the increase of these dimensions by the body weights and

the ages accompanied by increase in body size of animal and body weight throughout

all periods of the experiment.
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4.10.Carcass Characteristics:

4.10.1.Carcass dimensions:

The averages of carcass length, round length and carcass conformation score
are tabulated in Table (28). Statistical analysis are presented in Table (29).

The averages of carcass length ranged from 125 to 129 cm. Supplemented
groups with either Bospro or Gustor XXI had insignificantly higher carcass length
values than the control group. These data are in harmony with those of the fasting
body weights and hot carcasses weights among treatments (Table 30).

Sadek (1980) found ™© significant influence of sire on the carcass length of
buffaloes. The presented results are nearly to similar those obtained by, Osterc et al.,
(1976) who recorded, that the average of carcass length for Holstein Friesian was
129.3 cm, when slaughtered at 460 kg body weight and Chiericato (1983) Who found
that, the average of carcass length for Italian Friesian was 125.7 cm, when it was
slaughtered at approximately 483 kg. However, these results are lower than those
obtained by, El-Kholy (1991) who recorded that, carcass length w.as 132 cm for
Friesian calves and this value was higher than values recorded by, Nigm (1979) for
Baladi x Friesian crossbred calves 110.15, 120.13 and 124.37 cm at 12, 15 and 18
months, respectively.

The averages of round length ranged from 77.0 to 79.5 cm. Round length values
were insignificantly (P>0.05) higher With supplemented groups as compared with
control one.

These result are close to those obtained by, Nigm (1979) who found that, the
averages of round length were 70.39, 76.33 and 80.23 cm at 12, 15 and 18 months,
respectively for Baladi x Friesian crossbred calves and El-Kholy (1991) who recorded

that, the least squares means of round length was 78.13 cm for Friesian calves.
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Table (28): Averages + SE of carcass dimensions of Friesian calves fed the different
experimental rations.

hems Treatments

Carcass dimensions: T ™ 3 14 Ts

Carcass length (cm) 12500 | 129.00+ | 126.50+ | 126.00+ | 127.00+
1.00 1.00 0.50 2.00 1.00

Round length (cm) 77.00+ | 79.50+ 78.00 + 77.00 + 78.50 +
1.00 0.500 0.00 2.00 2.50

* SE = Standard error

Table (29): ANOVA for averages of carcass dimensions of Friesian calves fed the
different experimental rations.

sov dr Carcass length Round length

MS F MS F
Treatment 4 4.40 1.52 2.25 0.49
Error 5 2.90 4.60
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4.10.2.Dressing percentage:

The averages of the fasting body weights, carcass weight, dressing percentage
(based on both fasting and empty body weight) are shown in Table (30). Statistical
analysis are presented in Table (31).

Dressing percentage of hot carcass weight without offals based on fasting body
weight ranged from 54.69 to 59.82%. The corresponding values of the dressing
percentage based on empty body weight ranged from 61.99 to 67.01%. Moreover,
dressing percentage of hot carcass weight with offals (heart, liver, kidneys, testes and
spleen) based on fasting body weight ranged from 57.49 to 62.46%. The
corresponding values of the dressing percentage based on empty body weight ranged
from 65.16 to 69.96%. These results are within the values of dressing percentage of
hot carcass with offals (heart, liver, kidneys and testes) obtained by, Etman (1985),
who found dressing percentage (based on fasting body weight) ranged from 54.71 to
61.14% and dressing percentage (based on empty body weight) ranged from 59.96 to
66.64% for Friesian calves with fasting live weight ranged from 434.5 to 452 kg and
empty live weight ranged from 384.5 to 417.8 kg.

The differences in fasting body weight, empty body weight and hot carcass

weight were not significant (P>0.05) between treatments, although, values of fasting
body weight, empty body weight and hot carcass weight were higher for supplemented
animals than for control once, and there were harmony with results of growth
performance of treated groups (Table 22).
The dressing percentages (based on fasting or empty live body weight) did not differ
between treatments. The highest values of dressing percentage at all status were
recorded by T7, and the lowest once were shown by T4. El-Hommosi and Abdel-
Hafiz (1979) found that increasing the dietary energy content led to a rise in dressing
percentage.

The previous results are in accordance with results obtained by, Shamsudin ¢/

a/., (1994) with Bospro and Mir and Mir (1994), El-Basiony ¢7 a/., (1998), Fayed
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Table (30): Averages = SE of fasting, empty body weight, hot carcass weight and

dressing percentages of Friesian calves fed the different experimental

rations.
Treatments
Items
T; 12 T3 T, T,
) . 37950+ | 461.00+ | 407.00+ | 40400+ | 42650
Fasting body weight (kg) 11.50 12.00 10.00 39.00 34.50
_ 33100+ | 41157+ | 35823+ | 35665+ | 37655+
Empty body weight (kg) 1430 1037 837 37.35 33.15
) 21000+ | 27600+ | 23400+ | 22200+ | 244.00+
Hot carcass weight (kg) 10.00 16.00 14.00 32.00 14.00
. 5531+ | 5982+ | 5745+ | 5469+ | 5732+
0
Dressing % (A) 0.96 191 2.03 265 1.35
. 6343 | 6701 | 6527+ | 6199+ | 6497+
Dressing % (B) 0.28 2.19 2.39 2.48 201
) 5815+ | 6246+ | 5989+ | 5749+ | 5997+
0,
Dressing % (C) 1.27 1.79 211 2.79 117
. 6669+ | 6996+ | 6804+ | 6516+ | 6798+
Dressing % (D) 0.59 2.06 247 2.63 181

Carcass weight
Dressing % (A) = a 100
Fasting weight

Carcass weight
Dressing % (B) = x 100
Empty body weight

Carcass weight + (liver + heart + kidneys + spleen + testes)
Dressing % (C) = x 100
Fasting weight

Carcass weight + (liver + heart + kidneys + spleen + testes)
Dressing % (D)= x 100
Empty body weight

Table (31): ANOVA for averages of fasting, empty body weight, hot carcass weight

dressing percentages of Friesian calves fed the different experimental

rations.
KW of Fasting body Empty body Hot carcass Dressing % Dressing % Dressing % Dressing %
weight weight we'ght (A) (B) (C) (D)
MS F MS F MS F MS F MS F MS F MS E
Tr 4 1845.85 1A9 1779.03 8.19 8.19 8.19 8.19 1.17 7.26 0.87 7.46 1.01 6.34 0.76

Error

5 1235.00 1150.49 6.99 | 6.99 - 6.99 - 8.30 - 7.36 8.36
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(2001), Khalifa et al.,, (2001) and Khattab et al., (2003) with yeast culture, Martin et
al., (1999) with DL-Malate.

4.10.3.Carcass components:

4.10.3.1.Boneless meat:

The weights and percentages of boneless meat were significantly (P<0.05)
higher with group fed (30 g Bospro /h/d), (T,) as illustrated in Table (32). Statistical
analysis are presented in Table (31). It could be noticed that groups supplemented with
either Bospro (T, and T3) or Gustor XXI (T5) recorded higher boneless meat weights
than the control group. Whereas, the group supplemented with the low level of Gustor
XXI (T4) showed the lowest boneless meat percentage.

Boneless meat % ranged from 78.97 to 82.02 %. These results are within the
values obtained by, Salama (1995) who found that, the percentages of boneless meat
in carcass of Friesian calves ranged from 78.6 to 83.1 %.

Also, the previous data are in good agreement with those reported by, Abou
Ammou and El-Hosseiny (1999) who found that, meat % were 44.8, 46.9 and 49.1,
for lambs fed on 0, 10 and 15 g Bospro / h/d, respectively. Similarly, Mir and Mir
(1994) with steers and EI-Basiony et al., (1998) with buffalo calves, observed a slight
increase in boneless meat % with yeast culture supplemented group than
unsupplemented one. Whereas, Garin et al., (2000) found a small decrease in boneless

meat % with Gustor XXI supplementation with lambs.

4.10.3.2.Bone:

The averages of weight and percentage of bone for calves fed the experimental
rations are shown in Table (32). Statistical analysis are presented in Table (33). There
were no significant (P>0.05) differences in bone weight due to supplementation effect.

However, values of bone weight were slightly higher for calves fed supplemented
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Table (32): Averages = SE of carcass components of Friesian calves fed the different
experimental rations.

Items Treatments
Carcass components T, T2 T3 T4 T5
+ + + + +
Left side carcass weight (kg) 1055 88 - 135 88 - 1177 88 - 111160(?0_ 1272 88 -
. 83.80°+ | 113.20°+ | 95.00°+ | 8770+ | 99.50% +
Boneless meat weight (kg) 320 6.70 7.00 12.90 450
, 79850+ | 8202+ | 81.13%+ | 7897+ | 81.61%+
Boneless meat % 0.75 0.10 113 0.23 0.99
Bone weight (kg) 2120 + 24.80 + 22.00 + 2330 + 22,50 +
welght (kg 1.80 1.30 0.00 3.10 2.50
Bone v 2015+ | 1798+ | 1887°+ | 2102+ | 18390+
one 7o 0.75 0.10 113 0.23 0.99
. 397 + 456+ 432+ 375+ 445+
Meat / bone ratio 0.19 0.03 032 0.05 0.29

* SE = Standard etror
*a and b : means with different superscripts in the same row are significantly (P < 0.05) different.

Table (33): ANOVA for averages of carcass components of Friesian calves fed the
different experimental rations.

Left side carcass | Boneless meat Boneless . Meat : bone
SOV df weight weight meat % Bone weight Bone % ratio
MS F MS F MS F MS F MS F MS F
Treatment | 4 | 316,600 | 1.79 | 26335 | 226 | 323 | 2.79 | 3.77 | 045 | 3.23 279 | 023 | 2.54
Error 5 177.20 116.32 - 1.16 8.32 1.16 0.09
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rations than for those fed the control ration. Moreover, percentage of bone for the low
level of Gustor XXI (T4) was higher than that for other groups.

Values of bone % ranged from 17.98 to 21.02 %. These results are in accordance with
those obtained by, Salama, (1995), from 16.9 to 21.4% and Gaafar, (2001), 18.28 to

21.15% both in carcass of Friesian calves. It was a reverse trend to that of meat %.

4.10.3.3.Meat / bone ratio:

There were no significant (P>0.05) differences between treatments in meat :
bone ratios (Table 32 and 33). The meat / bone ratios showed a similar trend as
boneless meat percentages and a reverse trend to the bone percentages.

The meat / bone ratios ranged from 3.75 to 4.56. In good agreement with these
results Soroor (1993) reported that, ratios of meat / bone ranged from 3.5 to 4.6 in
Friesian calves, similarly Gaafar (2001) found that these ratios ranged from 3.73 to
4.47 in Friesian calves.

Shamsudin et al., (1994) observed that, meat / bone ratio increased
significantly with 0.15 and 0.30 % Bospro /h/d, while it was not affected with 0.45%
Bospro / h/d with swamp buffalo calves.

4.10.4.Fore and hind quarters:

There were no significant differences between treatments in the weights and
percentages of fore and hind quarters and weights of fore and hind quarters boneless
meat as tabulated in Table (34). Statistical analysis are presented in Table (35).
Supplemented groups had better values than control group and T, recorded the best
weights of fore and hind quarters and its boneless meat weights.

Percentages of fore quarter were higher than those of hind quarter. The
percentages of fore and hind quarters relative to left side carcass weight ranged form

52.41 and 45.71 to 54.29 and 47.59%, respectively.
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Table (34): Averages + SE of fore and hind quarters of Friesian calves fed the different
experimental rations.

Treatments
Items

T T2 T3 14 Ts
. 55.00 £ 72.50 £ 63.50 £ 66.00 +

Fore quarter weight (kg) 500 250 350 9.50 4.00
. . 50.00+ 65.50+ 53.50+ 56.00+

Hind quarter weight (kg) 3.00 550 350 6.50 3.00

+

Fore quarter boneless meat weight (kg) 421E;g 581";5: Sg%%i 7.90 533.%00i
Hind quarter boneless meat weight (kg) 412.(())g+ 51'7755i 41'000; 415'000; 461'550;
Fore quarter % relative to left side carcass weight (kg) 520'451; 521'6214i 5‘8229: 5‘:’)“;8; 54:).0197i
Hind quarter % relative to left side carcass weight (kg) 470%%i 471'32941 452.76101 460“2251 4%'9117i

* SE = Standard error

Table (35): ANOVA for averages of fore and hind quarters of Friesian calves fed the
different experimental rations.

Fore quarter Hind quarter Fore quarter Hind quarter
sov df q q boneless meat boneless meat Fore quarter % | Hind quarter %
weight weight weight weight
MS F MS F MS F MS F MS F MS F
Tr 4 87.65 1.70 | 75.15 1.83 | 7169 | 2.09 | 6465 | 2.32 | 143 1.32 1.43 131
Error | 5 | 51,50 41.10 - | 3426 - 27.93 - 1.08 - 1.08
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These results agreed with those of _Afif7 ez al., (1974), Abou-Selim (1980),

Etman (1985), Soroor (1993) and Gaafar (2001), who reported that, the percentage
of fore quarter was higher than that of hind quarter.

4.10.5. Organs, offals and fat of some organs:

The average weights of organs, offals and fat of some organs and their
percentages relative to fasting body weights of the different carcasses of Friesian
calves fed the experimental rations are presented in Tables (36) and (37). Statistical
analysis are presented in Tables (38) and (39). Hide, head, tail, legs, full and empty-
rumen, full and empty-intestine, lungs, liver, spleen, testes, kidneys, heart weights
were not affected by Bospro or Gustor XXI supplementation. These results are in
agreement with those reported by, Abou Ammou and El-Hosseiny (1999) who found
that, offals and organs weights did not affect by Bospro addition. Also, heart fat and
intestine fat weights were not different between treatments. However, Abou Ammou
and El-Hosseiny (1999) with lambs, reported that, Bospro supplementation increased
internal fat significantly. Kidneys fat showed a significant increase for T2 as compared
with other supplemented groups. However, there were no significant differences in
kidneys fat weights between control and other groups. This finding agree with that
reported by, Garin ez 4/, (2000) with Gustor XXI. Moreover, Abou Ammou and El-
Hosseiny (1999) reported that, Bospro with high level (15 g/h/d), had no significant
effect on kidneys fat weight, while the low level of Bospro (10 g/h/d) decreased it
significantly with lambs. In general, the weights of offals, organs and carcass fats
increased slightly in most cases with the low level of Bospro.

Lungs, spleen, testes and kidneys percentages did not show remarkable change
between treatments. This finding is supported by a similar one reported by, El-
Basiony ¢z a/,, (1998) and Fayed (2001) with yea-sacc. Also, there were no significant
differences between treatments in offals, organs and fat of some organs, but the control
group had a significant (P<0.05) higher heart percentage as compared with that of T3.
These results are in good agreement with those reported by, Martin ez 2/, (1999) who
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Table (36): Averages + SE of weights (kg) of organs, offals and fat of some organs of
Friesian calves fed the different experimental rations.

Items Treatments
T, Ty T3 T4 T5

Hide 27.00+2.00 | 33.00+1.00 | 32.00+1.00 | 29.00+3.00 | 30.00+2.00
Head 19.50+£0.50 | 23.60+1.40 | 21.00£0.00 | 21.00+0.90 | 22.75+2.25
Tail 1.10+£0.10 1.45+0.05 0.97+£023 1.10+0.10 125+£025
Legs 9.45 £ 0.050 10.30 +0.20 9.65 £ 0.45 9.55+0.35 9.30+£0.20
Full-rumen 56.50+0.500 | 56.00+1.00 | 56.00+1.00 | 56.00+1.00 | 56.50+0.50
Empty-rumen 13.80 £ 1.50 15.10 £ 0.90 14.73 £0.47 15.10 £ 0.90 1530+ 1.20
Full-intestine 22.70£1.50 | 25.75+£0.25 | 22.40+0.60 24.0+3.0 25.65+£3.15
Empty-intestine 16.90£0.700 | 17.23+0.03 14.90 + 0.50 17.55+1.45 16.90 £0.10
Lungs 4,70 £0.10 6.25+0.25 5.60 £0.40 5.25£0.75 5.00 +0.50
Liver 5.90+0.90 6.63+0.13 5.70 £0.50 6.40 + 0.80 6.25+0.75
Spleen 1.075+£0.075 1.17+0.07 1.075£0.075 | 0.900 £0.100 1.10£0.100
Testes 0.675+0.125 | 0.725+0.075 | 0.675+0.075 | 0.750+0.150 | 0.675 + .125
Kidneys 1.250£0.350 | 1.625+0.125 | 1.100+0.100 | 1.525+0.275 1.50 £ 0.50
Heart 1.95+0.050 2.00£0.0 1.40+0.10 1.80 +0.40 1.85+0.25
Kidneys fat 1.50%+0.10 | 2.27°+0.23 1.27"+0.27 1.33"+£0.43 1.05" +0.05
Heart fat 0.47+0.27 0.45+0.20 0.23+0.03 0.30+0.10 035+0.15
Intestine fat 1.80 £0.40 1.20£0.00 1.50 £0.30 1.10£0.10 1.95+0.45

* SE = Standard error

*a and b : means with different superscripts in the same row are significantly (P < 0.05) different.

Table (37): Averages + SE of weight % of organs, offals and fat of some organs
relative to fasting weight of Friesian calves fed the different experimental

rations.
Treatments
Items
Ti T2 13 T4 I

Hide 7114031 | 7174040 | 7.86+0.05 | 7.17+0.05 | 7.04+0.10
Head 514+0.02 | 511017 | 517+0.13 | 525028 | 5.33+0.09
Tai | 029+0.02 | 031+001 | 024005 | 028005 | 0.30+0.08
Legs 249006 | 224+0.10 | 237+005 | 237+0.15 | 2.19+0.13
Full-rumen 1491059 | 12.15+0.10 | 13.76+0.09 | 13.97+1.10 | 13.35+1.19
Empty-rumen 3.63+0.29 | 3.28+028 | 3.62+0.03 | 3.75+0.14 | 3.59+0.01
Full-intestine 6.00+0.58 | 559+020 | 55140.01 | 592+0.17 | 599+025
Empty-intestine | 4.46+0.32 | 3.74+£0.090 | 3.67+021 | 435+0.06 | 3.99+0.30
Lungs 1.24+0.01 136+0.09 | 1.38+0.13 | 1.29£0.06 | 1.17+0.02
Liver 155019 | 143+0.07 | 1.40+0.09 | 1.58+0.05 | 1.46+0.06
Spleen 028+0.01 | 025+0.03 | 027+0.03 | 023001 0.26 = 0.00
Testes 0.17+0.03 | 0.15+£0.01 | 0.17+0.03 | 018002 | 0.15+001
Kidneys 033+0.09 | 035+0.03 | 027002 | 037003 | 0.35+0.09
Heart 0.512£0.01 | 0.43®+0.01 | 0.35°+0.01 | 0.44"™ +0.06 | 0.43%+0.03
Kidneys fat 039+0.03 | 0.49+0.03 | 031+0.06 | 034014 | 025+0.03
Heart fat 0.13+0.07 | 0.10£0.04 | 0.05+0.01 | 0.07+0.02 | 0.08+0.03
Intestine fat 0.47+0.09 | 026+0.01 | 0.37+0.08 | 028+0.05 | 0.45+0.07

* SE = Standard error
*a and b : means with different superscripts in the same row are significantly (P < 0.05) different.
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Table (38): ANOVA of averages of weights (kg) of organs, offals and fat of some

organs of Friesian calves fed the different ex
Hide Head Tail Legs Full rumen Empty
SOV df rumen
MS F MS F MS F MS F MS E MS E
Treatment | 4 1140 | 1.50 | 5.17 1.60 [ 0.07 1221030 | 1.83] 0.15 | 0.11 | 0.72 | 0.32
Error 5 7.60 - 3.23 - 0.05 - 0.16 - 1.40 - 221 -
Full intestine Empty Lungs Liver Spleen Testes
SOV df intestine
M.S. F M.S. F M.S. F [ MS. F M.S. F M.S. E
Treatment | 4 499 1058 2.16 1.89 | 0.71 0.71 1 0.28 [ 0.31 | 0.02 | 1.38 | 0.003 | .10
Error 5 8.64 - 1.14 - 0.42 - 0.91 0.01 - 0.026 -
SOV daf Kidneys Heart Kidneys fat Heart fat Intestine fat
M.S. F M.S. F M.S. F M.S. F M.S. F
Treatment 4 0.09 0.50 0.11 1.20 0.44 3.46 0.02 0.36 0.27 1.46
Error 5 0.19 - 0.09 0.13 - 0.06 - 0.18 -

Table (39): ANOVA of averages of weight % of organs, offals and fat of some organs
relative fasting weight of Friesian calves fed the different experimental

rations.
Hide Head Tail Legs Full rumen Empty
SOV df rumen
M.S. F M.S. F M.S. F | MS. F | MS F | MS F
Treatment | 4 | 022 | 2.04 | 001 | 028 0.002 | 034 |0.028 | 1.32]|2.015| 1.68 | 0.06 | 0.85
Error 5 011 - 0.05 - 0.005 - 10022 | - 1199 | - 0.07 -
Full Empty Lungs Liver Spleen Testes
SOV df [ intestine intestine
M.S. F | MS. F M.S. F [ MS. F M.S. F M.S F
Treatment [ 4 | 0.11 | 0.59 [ 0.25 | 2.52 | 0.015 | 0.28 | 0.012 | 0.54 | 0.0008 | 1.48 | 0.0003 | 0.31
Error 51 0.19 - 0.10 - | 0.012 0.022 | - | 0.0005 0.0008 | -
SOV daf Kidneys Heart Kidneys fat Heart fat Intestine fat
M.S. F M.S. F M.S. M.S. F M.S. F
1 Treatment | 4 [ 0.003 0.46 | 0.007 | 3.86 | 0.017 1.62 | 0.001 043 | 0.018 | 2.08
Error 51 0.007 - 0.002 - 0.011 0.003 - 0.009 -
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found that, internal fat% did not differ between treatments, when steers and heifers fed

on 0 and 90.8 g /h/d of DL-Malate.

4.10.6.Carcass physical dissection (lean, fat and bone percentages in 9-10-

rib cut):

The percentages of lean, fat and bone of 9-10-11 * rib cut of Friesian calves fed
the experimental rations ranged between 67.85 and 72.55, 9.53 and 13.20 and 16.45
and 19.03 %, respectively (Table, 40). These results are within the values reported by,
Bedeir et al., (1980) who found that, the percentages of
lean, fat and bone of 9- 10-11 * rib cut of buffalo calves were 71.78, 9.47 and 17.75%,
respectively. Awad (1996) reported that, the percentages of lean, fat and bone of 9-
10-11"h rib cut were 60.88, 17.48 and 21.64%, respectively. Also, Gaafar (2001)
recorded that, the percentages of lean, fat and bone of 9-10-11 ! rib cut ranged
between 65.36 and 68.22, 10.67 and 16.29 and 18.35 and 21.11%, respectively.

Treated groups had insignificantly (P>0.05) higher lean percentage than control
group. Yea-sacc and Lacto-sacc. Also, Bospro and Gustor XXI had no significant
effect on bone percentages. The control group recorded the highest fat percentage and
T7 recorded the lowest one, the differences in fat percentage due to treatment effect
were not significant (Table, 40). This result is in accordance with those of Abou
Ammou and El-Hosseiny (1999).

These, findings agree with those reported by, Khattab et al., (2003) when
lambs were fed on diet contained 100% energy. However, Abou Ammon and El-
Husseiny (1999) found that, lambs fed 15 g of Bospro/h/d had significantly higher
lean percentage than lambs fed 0 or 10 g of Bospro /h/d.
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t
Table (40): Averages + SE of physical dissection of 9-10-11 h rib cut of Friesian calves
fed the different experimental rations.

Treatments
Items
T, T2 T; T4 T5
Lean % 67.85+ 358 | 7255+0.53 | 69.63 +2.01 70.73 £0.80 | 72.01 £ 2.19
Fat°A 13.20 £ 1.30 9.53+0.71 11.52£0.57 1023+1.09 | 11.54+1.22
Bone %0 18.95 £ 2.28 1791124 | 18.85 % 2.57 19.03 £0.29 | 16.45 + 0.97

* SE = Standatd ertor

Table (41): ANOVA for averages of physical dissection of 9-10-11 rib cut of Friesian
calves fed the different experimental rations.

SOV df Lean % Fat % Bone %
MS F MS F MS

Treatment 4| 7172 0.80 3.961 191 2.423 0.42

Error 5 9.011 - 2.077 - 5.752
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4.10.7.Physical characteristics of Logissimus dorsi muscle :
4.10.7.1.Area of Longissinius dorsi (cm’):

Eye muscle L. dorsi (L,D) area of Friesian calves fed the experimental rations
ranged from 54.61 to 77.70 cm’ as shown in Table (42). Statistical analysis are
presented in Table (43). The eye muscle area of the carcasses insignificantly (P>0.05)
increased with supplemented groups with either Bospro or Gustor XXI. However,
Friesian calves fed on Bospro during the fattening period (calves of T2 and TO
recorded highest eye muscle area than the others and the lowest area was recorded by
those of the control group, but differences in all cases were not significant (Table 42).

The previous data is in accordance with those of Mir and Mir (1994), Fayed
(2001) and Khattab et al., (2003) with yeast culture and Martin et al., (1999) with
malate. Abou Ammou and El-Hosseiny (1999) reported that, lambs fed on high level
of Bospro have a larger eye muscle area than those fed on low level of Bospro.

Results obtained herein are within those obtained by, Nigm (1979) who found
that, eye muscle area of Friesian calves ranged from 54.41 to 93.76 cm .

The differences among the groups in eye muscle area might be attributed to the

variation in carcass weight, edible meat percentage and the marbling of carcass,

(Etman, 1985).
4.10.7.2.Fat depth over L. dorsi (mm):

The values of fat depth over L. dorsi of calves were not significantly (P>0.05)
affected by the levels of either Bospro or Gustor XXI in the experimental rations as
presented in Tables (42) and (43). Gustor XXI fed groups showed the highest values of
average fat depth over the L. dorsi followed by Bospro fed groups and the control
group recorded the lowest value. Similar results were reported by, Mir and Mir

(1994) with yeast culture, Martin et al., (1999) with malate and Garin et al., (2000)
with Gustor XXI.
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Table (42): Averages + SE of physical characteristics of .. dorsi muscle of Friesian
calves fed the different experimental rations.

Treatments
Items

Ti T2 T3 Ty Ts
Area of L. dorsi (LD) (cm2) 365+ | 6063 = 7i7: 765+ BBy + 0255 +
100 | 113+ | 113+ | 125+ | 137+

Fat depth over LD (mm) 075 | 087 0.12 025 012
) 1505+ | 1655+ | 17.60+ | 1575+ | 15.70 +

D

Width of LD (cm) 0.95 0.55 1.90 0.95 0.50
915+ | 1040+ | 950+ | 885+ | 1090+

Depth of LD (em) 015 | 070 1.00 0.65 0.90
- 60.69+ | 63.05+ | 53.99% | 56.65+ | 6931

Index of LD % 479 | 633 0.15 755 353

* SE = Standard error

Table (43): ANOVA for averages of physical characteristics of [, dorsi muscle of
Friesian calves fed the different experimental rations.

Area of U dorm Fat depth over Width of LD Depth of LD Index of LD %
sov df (em | — LD (mm) (cm) (cm
MS F MS F MS F MS E MS E
Tr 4 161.530 1.62 0.041 0.07 1.813 0.76 1.489 1.36 0.007 1.46
Error 5 99.657 - 0.569 - 2.387 - 1.098 - 0.005
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4.10.7.3.Width of L. dorsi (cm):

The average width of L. dorsi of calves fed the experimental rations are
illustrated in Table (42).

The average width of L. dorsi ranged from 15.15 to 17.60 cm. T3 (45 g
Bospro/h/d) recorded the highest value and T | showed the lowest one. There were no

differences between treatments as shown in Table (43).

4.10.7.4.Depth of L. dorsi (cm):

There were no significant differences between treatments for depth of eye
muscle of Friesian calves fed the experimental rations are shown in Table (42).

The average depth of L. dorsi ranged from 8.85 to 10.90 cm. 15 recorded the

highest value and T4 achieve the lowest one as shown in Table (42).

4.10.7.5.Index of L. dorsi:

Averages of index of L. dorsi of calves fed the experimental rations are
illustrated in Table (42). Statistical analysis presented in Table (43) showed that there
were no significant differences between treatments.

The average index of L. dorsi ranged from 53.99 to 69.31 %. T5 recorded the

highest value and 13 showed the lowest value.

4.10.8. Physical characteristics of meat of rib cut:
4.10.8.1.pH values:

Data presented in Table (44) showed that, average pH values were nearly
similar in fresh meat of Friesian calves carcasses. The pH values of fresh meat ranged
from 5.77 to 5.87 for calves fed the experimental rations, with no significant

differences between treatments due to treatment effect (Table 45).
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Table (44): Averages = SE of physical characteristics of meat of rib cut of Friesian
calves fed the different experimental rations.

Items Treatments
Physical characteristics T1 T2 T3 Ty 5
539 + 587+ 577+ | 585+ 581+
H values
p 0.03 0.05 0.05 0.01 0.07
Color intensity 0305+ | 0295+ | 0295+ | 0298+ | 0297+
0.01 0.01 0.01 0.003 0.003
6 a a6,
Meat tenderness em2 337°+ | 371%%x | 3.61%% | 3.45°+ | 3.49%%
0.07 0.08 0.03 0.09 0.02
WHC em? 7.83 + 7.03 + 716+ | 732+ 723+
0.26 0.05 0.57 0.57 0.12

* SE = Standard error
*a and b : means with different superscripts in the same row are significantly (P < 0.05) different.

Table (45): ANOVA for averages of physical characteristics of meat of rib cut of
Friesian calves fed the different experimental rations.

Sov df pH values Color in ensity Meat tf:i erness WHC cm?
MS F MS F MS F MS F

Tr 4 0.003 0.86 0.00004 0.47 0.04 4.35 0.19 0.64

Error 5 0.004 - 0.00008 - 0.01 - 0.29 -
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Similar results were reported by El-Kholy a z/, (1999) and Khattab et al.,
(2003).

4.10.8.2.Color intensity:

The color intensity of fresh meat for the calves fed the experimental rations
ranged from 0.295 to 0.305 showed in Table (44). Statistical analysis proved that there
were no significant differences in color intensity of fresh meat due to treatment effect
as presented in Table (45).

Color intensity decreased insignificantly with treated groups specially with
those fed the low and high levels of Bospro.

In this respect, Yamazaki (1981) observed that, marbling fat content of carcass was
the most important factor affected color intensity of meat. Allen and Kilkenny (1980)
suggested that, dark cutting is usually due to stress before slaughter which uses up
muscle glycogen and limits the amount of lactic acid which finally causes the dark
color. Bidner et al., (1986) reported that, a part of darker lean color is due to a higher
myoglobin concentration in the eye muscle of steers.

The present results are higher than those obtained by, Salama (1995) who found that,
color intensity of Friesian eye muscle ranged from 0.235 to 0.255 and Gaafar (2001)
who observed that the color intensity of Friesian eye muscle ranged from 0.253 to
0.283, however, it was lower than that recorded by, Etman (1985), EI-Mounir (1990)
and Mehany (1999) who reported that, the color intensity of Friesian eye muscle
ranged from 0.339 to 0.768, 0.398 to 0.468 and 0.331 t00.535, respectively.

4.10.8.3.Meat tenderness::

Tenderness of fresh meat of 9-10-11th rib cut are shown in Table (44).
Statistical analysis are presented in Table (45). The values ranged from 3.37 to 3.71
CM2 for Friesian calves fed the experimental rations. Meat tenderness of T2 group was

significantly higher (P<0.05) than that of T ; and 14 groups.
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These results are within the values obtained by, Etman (1985) who found that,
tenderness of fresh meat of Friesian calves ranged from 3.15 to 4.11 cm *. In this
respect, Udin (1967) reported that, high tenderness of fresh meat may be attributed to
high contents of carcass fat. Etman (1985) noted that, the differences in tenderness
might be due to the variations in moisture contents in meat, difference of fiber

diameter, amount of connective tissue and protein solubility.

4.10.8.4.Water holding capacity:

Water holding capacity (WHC) of fresh meat for 9-10-11 ™ rib cut of Friesian
calves fed the experimental rations are illustrated in Table (44). Statistical analysis are
presented in Table (45). WHC ranged from 7.03 to 7.83 cm *, with no significant
differences in WHC values between treatments.

Alsmeyer, (1962) attributed the differences in WHC to kind of feeding; change
in myofibrillar proteins (Goll et al.,, 1974); different muscles in carcass (Forrest,
1981) and differences in total soluble nitrogen in fresh meat (Hamm, 1972 and

Etman, 1985).

4.10.9.Chemical composition of meat of rib cut:

4.10.9.1.Moisture:

The moisture percentages of meat of rib cut of calves fed the experimental
rations are shown in Table (46). Statistical analysis are presented in Table (47). T; and
T4 groups had significantly higher (P<0.05) moisture content than T2 and T3 groups.
Moisture content ranged from 76.55 to 77.79%. The highest value was recorded by
control (T;) and the lowest one was shown by 12.

In accordance with the previous results, Etman (1985) found that, the moisture
of eye muscle ranged from 75.77 to 77.33 % and Mehany (1999) reported that the

percentage of the moisture of eye muscle of Friesian calves ranged from 74.98 to
77.60%.
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4.10.9.2.Crude protein:

The contents of CP on DM basis in meat of rib cut of Friesian calves fed
experimental rations are shown in Table (46). Statistical analysis are presented in
Table (47). There were no significant differences in meat CP content meat between
different treatments. Similar results were reported by Abou Ammou and El_Hosseiny
(1999) with Bospro in sheep and Khalifa e7 2/, (2001) with yeast culture in buffalo
calves.

The average CP content of meat of rib cut for the different groups ranged form
86.88 to 88.03% on DM basis. The average CP content of meat was slightly lower for
calves of supplemented groups than for the control one.

These results are within the values obtained by, Etman (1985), who recorded

that CP content of meat of buffalo calves ranged from 85.98 to 88.55% on DM basis.

4.10.9.3.Ether extract:

The contents of EE on DM basis in meat of rib cut of Friesian calves fed the
experimental rations are presented in Table (46). Statistical analysis are illustrated in
Table (47). There were no significant differences in EE content of meat between
different treatments.

The average EE content of meat for the different groups ranged from 7.19 to
8.33% on DM basis. The average EE content of meat was slightly higher for animal
groups received diets supplemented with Bospro and Gustor XXI than for control
group.

Taie (1998) reported that, EE content of meat decreased with increasing the CP

content in the diet.

These results are within the values reported by, Etman (1985) and Mehany
(1999) on DM basis.
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Table (46): Averages = SE of chemical composition of meat of rib cut of Friesian

calves fed the different experimental rations.

Items Treatments

Chemical composition (on DM basis) T T2 Ts T4 TS5
Moisture % o B v ol B
“oss | o | aw | o | oss
Ether extract %% o7 | ‘oo | res | aes | vos
A % o | fom | oo | oae | Coas

* SE = Standard error
*a and b : means with different superscripts in the same row are significantly (P < 0.05) different.

Table (47): ANOVA for averages of chemical composition of meat of rib cut of

Friesian calves fed the different experimental rations.

Moisture CP EE Ash
SOV df
MS F MS F MS F MS F
Treatment 4 0.54 | 6.04* | 0.50 0.46 0.42 0.47 0.05 0.30
Error 5 0.09 - 1.07 0.9 0.16
* = (P <0.05)
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4.10.9.4.Ash:

Data given in Table (46) showed the average ash content of meat of rib cut of
calves fed experimental rations. Statistical analysis are presented in Table (47).

There were no significant differences between treatments in ash content of
meat. Our data are in agreement with those of A pou Ammou and El-Hosseiny (1999)
with Bospro and Khalifa et al., (2001) with yeast culture.

Ash content for different groups ranged form 4.57 to 4.99% on DM basis.
Similar results were reported by Mehany (1999).
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