Egyptian J. Nutrition and Feeds (2006) 9 (2):19-35

STUDIES ON FEEDING ALLOWANCES DURING DIFFERENT
GROWTH PERIODS FOR CROSSBRED FRIESIAN HEIFERS

K.E.L. Etman; G. F. Shahin; A.A. El-Tahan and S.K. Sayed

Animal Production Research Institute, Ministry of Agriculture,'Dokki, Giza,
Egypt .

{Received 27/7/2006, accepted 18/2/2007)

SUMMARY

Twenty four growing heifers (about 8 months of age and 177 Kg mean body weight)
were allocated randomly to four treatments on the basis of age, body measurements and
weight. Animals (6 per treatment) were received their experimental rations with rate of 2;
2.5 and 3 % feed dry matter on basis of live body weight as R1; R2 and R3, respectively,
and the fourth ration (R4) whish was represented as control ration, the heifers were fed
from it according to NRC, (1996) allowances. Roughage and concentrate in the ration
was based on corn silage and a concentrate mixture in the ratio of 70:30. Body weight of
each heifer was recorded biweekly until the study was completed. The main results
showed that the DM, OM, NFE digestibility and nutritive values ({TDN and DCP) were
significantly (P<0.05) increased with increasing feeding level. In contrast, the
digestibilities of CP, CF and EE decreased (P<0.05) with increasing feeding level. Daily
gain, age at the onset of the first heat and first service of heifers fed high feeding level
(R3) was significantly (P<0.05) better than those fed low feeding level (R1). The feed
conversion (kg DM, TDN or DCP/ kg gain) for heifers fed high feeding level (R3) was
poorer at puberty and first service compared to those fed on the other three diets, Among
the experimental groups, the results showed that the highest values (P<0.01) for total and
daily gain as well as all tested body measurements were recorded on animals fed R3
while heifers fed R1 showed the lowest values. In addition, heifers fed high feeding level
(R3) showed the highest body condition score (BCS) compared to those fed low feeding
(R1}. The heifers fed high feeding level (R3) obtained the highest value of relative daily
gain efficiency, attained earlier onset of puberty and earlier first service compared to
those fed low feeding (R1) and thus the highest relative economic efficiency. In addition,
the heifers fed on (R4) {control) ration had the most expensive value compared to those
fed (R1) having the lowest fed cost.

It was concluded that the heifers fed rations (R2) and (R4} were almost similar on
all studied traits. While, heifers fed rations R3 appeared to improve in daily gain, body
measurements, age at puberty and at the 1¥ service compared with those fed the control
ration (R4). But also had lowest feed efficiency till puberty and first service than other
treatments. The ration containing corn silage with concentrate feed mixture resulted in
better parameters for heifers.
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INTRODUCTION

The improvement which can be
obtained using potentially available
forage to maximize the animal
production is an important objective in
livestock sector. The green forage
production during winter season covers
the animal requirements and the
abundant from it make to silage as
conservation technique (Ahmed er al.,
2003). Corn silage is a very palatable
product with moderate to high content
of digestible energy, but usually low to
moderate  in  digestible  protein,
particularly for the amount of energy
contained. The ratio between roughage
to concentrate (R:C) represents one of
the major dietary factors involved to
influence feed intake, which is reflected
on rumen digestion kinetics and
consequently rumen environment which
is the resultant picture to feed utilization
by ruminant farm animals ( Mehrez et
al., 2001). There are many economic
advantages in the production and use of
com silage in feeding of cattle.

Ead, (1999) demonstrated clearly
that varying R: C ratio had significantly
influenced fermentation pattern in the
rumen and the feeding values of the
rations. Corn silage is the high value of
digestible energy and moderate for
digestible protein, so, it is very palatable
for animals. It suggests using it in ration
with a moderate level such as 70% form
energy and portion. On the other, dairy
cattle consumed more corn silage owing
to high energy and quality (Mohamed ef
al., 1999). In addition Etman et a/.,
(1994) concluded that using corn silage
was very successful with growing
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lambs. Also, using corn silage for calves
improved their performance, reduced
cost of feeding and minimized the
amount of expensive concentrate in
daily ration (El-Sayes ef a/,, 1997 and
Khinizy et al., 1997).

Hammes et al., (1964) and
Mahmoud et af., (1992), with different
ratios of concentrate to corn silage in
fattening and  growing  rations,
demonstrated that higher levels of corn
silage can be justified and tended to
improve productive and reproductive
performance of growing animals as weil
as saving considerable amounts of the
expensive concentrate.

Available evidence concerning the
relationship  between growth rate,
mammary growth and milk yield in
heifers: 1) Increased growth rate due to
high feeding level before puberty onset
can lead to reduced pubertal mammary
growth and reduced milk yleld
potential. 2) Increased growth rate due
to high feeding level afier puberty and
during pregnancy have no effect on
mammary growth and milk yield. 3)
Higher body weight gain due to higher
genetic potential for growth is positively
related to milk yield (Sejrsen et al,
2000).This  implies a  positive
relationship between growth rate of
heifers in the rearing period and their
subsequent milk yield potential. The

relationship, however, is not
straightforward, because high
prepubertal growth rate caused by

increased feeding level often lead to
reduced milk yield (Sejrsen and Purup,
1997).

The objective of this work was to
use corn silage rations and concentrate
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with ratio of 70:30 at different levels to
growing heifers and studies its effect on
their productive and reproductive
performance and economic efficiency.

MATERIALS AND METHODS

This study was conducted at Ei-
Gemiza Experimental Station Animal
Production Research Institute,
Agriculture Research Center, Ministry
of Agriculture, and Egypt during
2004/2005.

Twenty four growing crossbred
Friesian heifers (about 8 month old and
177 Kg body weight) were assigned
randomly into 4 similar groups of 6
each. All experimental heifers were kept
under semi-open sheds, and individual
daily feeding was applied. Feed
allowances for three experimental
groups as TDN and DCP were shown in
Table - (1). Experimental allowances
were as follow: Heifers in the 1* group
were fed 2% of live body weight on DM
(R1), while those in the 2™ and 3"
groups (R2 and R3) were fed 2.5 and
3% of live body weight on DM,
respectively, but, the fourth (R4) heifer
group was fed according to NRC,
recommendation (1975). Roughage to

concentrate ratio was 70:30. The
experimental rations contained
concentrate feed mixture (CFM),

berseem hay (BH), whole corn silage
(MS) and rice straw (RS). Mineral
blocks and fresh water were available
freely through the experimental period.
The CFM was individually weighed for
each animal and offered twice daily at 7
am. and 4 p.m. while roughage was
offered at 8 a.m, and 5 p.m. Daily feed
intake was individually recorded, while
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body weight of each heifer was
biweekly recorded before morning
feeding.

Heifers were adapted to a number
of body measurements according to
Fahmy, (1964} with some
modifications, after Saddick and Ahmed
(1991). The above  mentioned
measurements were made on all heifers
at the same weighing times.
Measurements as well as weighing took
place in the morning after overnights
holding of feed and water. Feed
allowance was adjusted biweekly
accorded to the change in body weight.
Chemical analysis of different feed
stuffs and  calculated chemical
composition of the experimental rations
are presented in Table (2). Heifers were
observed for oestrus twice daily, at 7
am. and 4 p.m. Al the end of the
experiment, individual feeds and fecal
grab samples were collected for a 3 days
period and composted for each animal
to determine total tract apparent
nutrients  digestibility using silica
(McDonald et al., 1995) as an internal
marker. Feed and fecal samples were
chemically analyzed according to the
methods of A. O. A. C. (1995).

Data were statistically analyzed
according to SAS (1995). Differences
among means were determined by using
Duncans test (1955).

RESULTS AND DISCUSSION

Chemical analysis of ingredients
feedstuffs and calculated composition of
experimental  rations  (Table, 2)
indicated that the 1%, 2™ and 3™ rations
which introduced to animal with rate
of 2,2.5and 3% of LBW
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Table (1): Experimental feed allowances as TDN and CP for tested animal groups as
2, 2.5 and 3% from live body weight (on DM basis) and roughage:
concentrate ratio of 70:30.

R o BW DMI 30% _ 30% CFM T0% 70% silage Total CPI Total TDN
kg kg DM CP TDN DM CP TDN kg ke
150 300 09 014 059 2.10 0.16 1.34 0.31 1.92
200 400 120 019 078 2.80 0.22 1.78 0.41 2.56
1 250 500 1.50 024 0.98 3.50 0.27 2.23 0.51 320
2 300 600 180 029 117 420 0.33 2.68 0.61 3.85
350 7.00 210 034 1.37 490 0.38 312 0.72 4.49
400 800 240 038 1.56 5.60 043 3.57 0.82 5.13
150 375 1.125 0.18 073 262 0.20 1.67 0.38 2,40
200 500 150 024 (G9B 350 0.27 223 0.51 320
2 250 625 1.88 030 1.22 438 0.34 2.79 0.64 4.01
25 300 750 225 036 1.46 5.25 041 334 0.77 481
350 B75 263 042 1.71 6.13 047 3.50 0.89 561
400 10.00 3.00 048 1.95 7.00 0.54 4.46 1.02 6.41
150 450 135 022 0388 3is 024 201 046 2.88
200 6.00 180 029 1.17 4.20 0.33 2,68 0.61 385
3 250 150 225 036 1.46 5.25 0.41 3.34 0.77 4.81
3 300 900 270 043 1.76 6.30 0.49 4.01 092 577
350 10350 315 050 205 7.35 0.57 4.68 1.07 6.73
400 1200 3.60 058 234 8.40 0.65 535 1.23 7.69
2,67 150 4.00 - - - - - - 0.50 276
260 200 520 - - - - - - 0.62 345
4 252 250 630 - - - - - - 0.70 4.05
240 300 720 - - - - - - 0.77 4.56
229 350 800 - - - - - - 0.83 5.05
0.86 4.45

2.15 400 B8.60 - - - - . -

*R1: 2% in live body weight on DM ** R2: 2.5% in live body weight on DM
***R3: 3% in live body weight on DM **** R4: heifers were fed according to NRC, (1975)
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Table (2): Chemical analysis of experimental feed stuff and tested rations.

Nutrient % of DM

Item PM —5M ©P CF  EE NFE Ash
Concentrate feed mixture (CFM) 89.51 88.66 16.00 11.89 206 5871 11.34
Comn silage 3625 87.01 773 2243 257 5438 12.89
Rice Straw 9223 7989 2.83 3604 047 40.55 20.11
Berseem hay 89.83 88.65 11.45 30.89 2.51 43.80 11.35
Rations 1,2 and 3 5223 87.58 1021 1927 242 5568 12.42
Rations 4 (control) 89.97 8778 11.95 2570 2.18 47.95 12.22

The ingredienrs of concentrate feed mixture (CFM) were: 39% yellow corn, 29% undecorticated cottonseed
meal, 14% rice bran, 9% soybean meal, 5% vines, 3% limestone and 1% salt.
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characterized by low DM; CP and CF
contents, with high EE and NFE
compared with control (R4) ration.
Generally all tested rations appeared to
have similar OM and Ash contents.

Digestibility trials and nutritive values:

Digestibility = coefficients  and
nutritive values of the four experimental
rations are shown in (Table, 3). Results
obtained revealed that, the digestion
coefficients of DM, OM and NFE were
significantly increased (P<0.05) with
increasing feeding level. But, the
digestibilities of CP, CF and EE
decreased significantly (P<0.05) as
shown in Table (2). Animals fed Rl
recorded the  highest  digestion
coefficient of CP, CF and EE. While,
those fed ration R2 and R3 showed to
be lower of digestibility CP, EE and CF.
The reduced particle size of concentrate
in contrast to corn silage and increasing
level of feed intake (3% on live body
weight) may be resulted in increasing
DM intake, faster rate of passage
reduced ruminal digestion time and
subsequently lowered the digestibiities
of CP, CF and EE. The highest
digestion coefficient of NFE obtained
for the level of energy in the diets and
may be resulted in increasing DM
intake. These results are in agreement
with those obtained by Schrage er af.,
(1991); Hussein and Berger (1993),
Cilliers et al., (1998), Mchany, (1999)
and El-Ashry et af ., (2003). While,
heifers fed (R4) recorded the nearly
similar trend with (R2) in digestion
coefficient of OM, CP and NFE and
also similar trend with (R3) in digestion
coefficient of DM. At the same time,
heifers fed (R4) recorded the lowest
digestion coefficient of CF compared
with the other experimental treatments.
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Nutritive values expressed as TDN
and DCP of the experimental rations are
presented in Table (3). The values as
TDN were significantly increased
(P<0.05) with increasing feeding levels.
While, increasing of feeding values as
TDN was correlated with increasing
DM intake from 2% with R2 to 3% of
LBW. The high TDN values of rations
contained concentrate mixture and corn
silage may be attributed to the mutuai
associative effect of corn silage with
concentrate  mixture. While, DCP
recorded opposite trend as shown in
Table (3). On the other hand the R4
tended to higher DCP digestibility. The
differences in DCP digestibility were
highly significant (P<0.05) and may be
attributed to increasing in CP intake of
animals groups (R4)}. These results are
in accordance with those obtained by
El-Sayes et al., (1997); Khinizy et af.,
{1997) and Taie ef af ., (1998).

Productive and reproductive

performance

The results of heifer's performance
are shown in Table (4). Weight and total
body gain at puberty and first service
were similar for heifers fed different
experimental rations, showing no
significant differences. Regarding age at
onset of puberty and first service the
values were 429, 390.5, 377.17 and
399,33 days and 488, 442.5, 421.17 and
444.33 days, respectively. Heifers fed
ration R3 attained onset of earlier
puberty and first service compared with
other experimental treatments,
recording highest (P<0.03) average
daily gain till puberty and first service,
This might be attributed to animals fed
R3 received high DMI compared with
those fed R1, R2 or R4, The average
daily gain in this study seemed to agree
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Table (3): Intake of DM, Nutrients digestibilities and feeding value of experimental
rations offered to grow heifer groups.

Experimental .

Ttem R1 R2 R3 R4 Sig

Body weight kg 229.83+11,11  237.50£17.4]  245.55£12.78 232.50+13.79
W 58,96 £2.14 60.36+3.27 61.94+2 44 59.44+2.64

DM intake Kg /h/d
CFM 1.34 1.64 2.04 1.64
Corn silage 3.12 382 4,75 -
Berseem hay - - - 3.26
Rice straw - - - 0.54
Total DM intake (kg /h/d 4.46+0,12 5.46+0.11 6.79+0.11 $.440.12
Total DMI Kg w *™ 0.0760.003 0.091+0.004 0.1140.004 0.09340.005
Total CP intake kg/h/d 0.455 0.557 0.693 0.650
Nutrients digestibility %
DM 61570+ 227 63.40°+£346 6557 +2.64 65.96'1 48 »
oM 67.66"+ (.98  68.9"+0.73 70.97" £ 1.09 69.04°+0.72 *
CcP 69.17°: 173 65162192  6393°+193 64.33%1.28 .
CF 5955°£0.79  5593%:1.15 5404 206  50.16°:0.57 b
EE 70.78't0.81 64.08°:0.383 63.02°+2.14  66.87":093 b
NFE 6423%+£225  6853%x1.32  7270°:+032  68.60abt0.79  **
Feeding value %
TDN 61.61°£038  65.12":093 6884'+:074  64.88%:1077 b
DCP 606" +0.15 6,65+ 0,81 6.52%+0.32 7.69"+0.73 b

a, b means of different letter in the same row are significant different .
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Table (4): Productive and reproductive performance of Friesian heifer groups
during the experimental period .

Experimental .

Ttem R1 R2 R3 R4 Sig
No .of animal G 6 6 6
Initialage , day 246 234.50 25017 244.33
Weigh changes :
Initial weight, kg 178171054 177.17:£13.86  177.5047.45  178.00£1245 NS
at puberty , kg 277334822 275171730 270.50£13.62 275.67:14.15 NS
at first service, kg 308.00£638 307401814 302.08+14.03 304.83x1251 NS
Total body gain, kg
Initial to puberty 99.16% 269  98.00%444  93.00°%637  97.67:898 *
Puberty to first service 3067 +226 3223209 358078 29.16°2.87 *
Average daily gain, kg
Initial to puberty 0.542%002  0.628%:0.03 07322005  0.630™:0.03 **
Puberty to first service 0.520° 004 06143004 0718002 0.648%2006 **
Feed conversion kg DM/kg gain
Initial to puberty 7.76%0.51 8.51%+0.7} 8.85%0.76 B.17%044 o
Puberty to first service 1192092 11.55:0.96 11534033 11.0320.97
Feed conversion kgTDN/Kg gain
Initial to puberty 478%4032  537T™1045 5.65°0.49 5.15%2027
Puberty to first service 6.89"10.57 7.29"0.60 7.36'20.21 6.93"10.61 .
Feed conversion kgDCP/kg gain
tnitial to puberty 0.656°+0.04 0.788%3007 08644007 0.716°2004 **
Puberty to first service 0947°:0.08 1071009  1.125°3003  0.966°:008 _ **

a.band ¢ means of different letter in the same row are significant different ,
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with the general pattern observed by
El-Sayes et al., (1997); Khinizy et al.,
(1997).

On the other hand, available
evidence concerning the relationship
between growth rate, mammary growth
and milk yield in heifers was reflected
on heifers fed ration R3 which recorded
the reduced of the mammary growth.
Sejrsen et al, (1982); Mantysaari e af,
(1995) and Sejrsen et al, (1998)
observed that mammary development
was incomplete in cows raised on high
feeding level before puberty onset, Qur
investigations suggest that blood growth
hormone (GH) is important for
mammary development, and that the
negative effect of high feeding level on
mammary development may be due to
reduced blood GH Sejrsen ef al., (2000).

Concerning the feed conversion (kg
DM, TDN or DCP/ kg gain) it was
observed that heifers fed highest DM
intake (R3) had lowest feed conversion

till puberty and first service than other

treatments.  Difference in  feed
conversion was highly significant. But
heifers fed R1 showed the best
efficiency (P<0.01). It might be due to
the maintenance of requirements were
reduced as these animals reach puberty
and first service at an earlier stage than
the other groups and subsequently
lowered the feed conversion of animals
fed ration (R3). These results are in
harmony with those obtained by Danner
et al., (1980); Perry and Cecava (1995);
Khinizy et al., (1997) and Mohamed ef
al., (1999).

Body measurements:

The results of average body length,
heart and rumen girth, width at withers
and hips, height at withers and hips
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and body condition score of cattle
heifers in the different experimental
groups are presenled in Table (5).
Among the experimental groups, it is
obvious that the highest values of daily
gain in the all tested body
measurements were those for group of
animals fed (R3), followed by (R2) and
(R4) (control). Heifers in (R1) ranked
the third and recorded the lowest values.
The group differences were highly
significant (P<0.01).

On the other hand, total gain in
heart girth and height at hips were

similar for animals fed different
experimental rations, showing no
significant  differences, while, the

highest values of total gain in rumen
girth, width at withers and body
condition score were observed for
groups of heifers fed R3 (P<0.05). This
might be attributed to animals fed R3
received higher DMI compared with
those fed R1, R2 and R4. Also, total
gain in body length, width at hips and
height at withers in the heifers fed (R4)
(control) ration were higher compared
with those fed R1, R2 and R3, the
differences were significantly.

However, the different
experimental  treatments had no
significant effect on the all final body
measurements, except for width at
withers and body condition score
increased (P<0.05) with increasing
feeding level (R2 and R3) and (R4)
control compared to animal in (R1).

Improving the all body
measurements of heifers by increasing
dietary feeding level density s
supported by the results reported by
Aboul- Naga, (1966), Abd- El- Hafiz
and El -Hommosi (1975) ; Sharma and
Sharma (1983); Idris, (1990) and
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Table (5): Total, daily gain in body measurements and body condition score of
Friesian heifer groups during the experimental period.

Iiem Experimental Sig
R1 R2 R3 R4

No .of animat 6 6 6 G
Body measurements, Cm.
Body length
Initial 103.33+1.63  103.83+1.82  103.92+1,.98  103.17¢1.58 NS
Final 138.83+2.27  141.17+¢1.87  140.55£229  141.504£1.80 NS
Total gain 3554+ 1.67 37.334275  3663°£2.06 38334312 *
Daily gain 0.147° 0.17¢9° 0214 0.192" *x
Heart girth
Initial 112,1743.65  112.67+293  112.33£2.09  112.83£215 NS
Final 152,1743.42  155.33£3.69 153674326  155.00:292 NS
Total gain 40.0+£3.08 42.67+4.67 41.33x2.90 42.1743.74 NS
Daily gain 0.165° 0.205"% 0.242° 0.216% *x
Rumen girth
Initial 153.0044,57  154.23%£5.58 15162443 15150373 NS
Final 208174476 212204424 213.8044.06 205644491 NS
Total gain 55.17°5.53  57.97%:495  62.18%3.85 54.14°£3.33 *x
Daily gain 0.228° 0.279% 0.364" 0271 e
Width at withers
Initial 13,67+0.88 12.5040.56 12,97+0.61 13.58+0.88 NS
Final 22,02°:0,82  24,37:0.83 24,93%0.85 25.13'0.36 *
Total gain 8.35%+0.27 11.87'10.60 11.96'+0.58 11.55%1.05 b
Daily gain 0.035° 0.057*+0.07 0.070" 0.058* *
Width at hips
Initial 18.72+0.82 18.13x1.10 17.67+0.89 17.97£0.65 NS
Final 33,4740 62 34.1740.70 33.37+1.09 33922044 NS
Total gain 14.75%10.42 16.04%0.61 15.70°0.42 15.9540.34 *
Daily gain 0.061° 0.077* 0.092 0.08" *x
Height at withers ’
Initial 106.33+1.84 107.0£1.29 106.50£1.69  106.97x1.73 NS
Final 130.244£2.04  131.83+1.35  131.33£1.59  132.50£1.34 NS
Total gain 2391"£3.15 24832135 2483195 25534276 *
Daily gain 0.099° 0.119* 0.145° 0.128* i
Height at hips
Tnitial 115.50£1.38  114.53£1.61 11562+£1.68  114.92+1.68 NS
Final 141.30+1.43  140.14+3.01 141.1742.55  141.08+1.44 NS
Total gain 25.80+1.32 25.6122.33 25.55+3.06 26.16£1.31 NS
Daily gain o107 0.123" 0.149" 0:131% o
Body condition score
Initial 1.5£0.22 1.540.16 1.51£0.13 1.51£0.13 NS
Final 2.25"+0.21 2.50"+0.18 2.63°0.15 2.42"%+0.08 -
Total gain 0.75°40.11 0.96"+0,10 1.12°£0.23 091013 e
Daily gain 0.004" 0.005™ 0007 - 0.005% **

a,b and ¢ means of different letter in the same row are significant different .

28



Egyptian J. Nutrition and Feeds (2007}

Table (6): The economic of feeding different energy and protein allowance during
differentperiod of crossed Friesian heifers.

Ttem Experimental

R1 R2 R3 R4
No .of animal G ] [ 6
Weigh changes :
Initial weight, kg 178.17x10.5 177.174£13.9 177.5027.45 178.0x12.5
at first service, kg 308.00+ 6.4 307.40+£18.1 302.08+ 14.0 304.8+12.5
Total body gain, kg 129.83 130.23 124.58 126.83
Average daily gain, kg 0.535 0.626 0.729 0.634
Relative daily gain efficiency 100 +116.79 +]136.01 +118.28
Age changes:
Initial age , day 246 234,50 250.17 244.33
Period between initial and age at first service , days 242 208 171 200
Relative in all period efficlency 100 +116.35 +141.52 +121
DM intake kg /h /d
CFM 1.36 1.75 2.04 1.65
Com silage 4.08 4.76 -
Berseem hay - - 329
Rice straw - - - 0.55
DMI ,kg/h/d 4,53 5.83 6.80 5.49
Totwal feed cost, LE/h/d 3.10 4.13 4.61 4.84
Relative economic efficiency (feed cost), h/d 100 -133.22 -148.71 -156.13
Total DML, kg/h 1096 1212 1162 1098
Total feed cost, LE/h 750 859 788 968
Relative economic cfficiency (feed cost), h (head) 100 -114.53 -105.07 -129.07

The price of feed stuffs and products: Feed mixture / ton = 1100 (LE); corn silage / ton= 180 (LE); berseem hay
/ ton = 800 {LE) and rice straw / ton = 120 (LE).
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D'- Hour ef al., (1996). Concemning the
results of body condition score are
nearly similar to these obtained by
Walters et al., (1984); Brooks et al,

(1985); Patterson et al,(1991);
DeRouen et al ., (1994); Olsson et al.,
(1997} and Shahin, (2000).

Economic efficiency:

Data of economic point of view
(Table &) include the relative economic
efficiency (daily gain, age of first
service and fed cost).

Means of final weight (weight at
first service} and total gain of cow
heifers over the whole experimental
period for different experimental groups
were almost similar. It was found that
heifers fed ration R3 resulted an
increase in average daily gain by 36%
compared to those fed R1. Concerning,
the age at puberty and first service, it
could be noticed that the heifers fed
ration R3 was attained onset of earlier
puberty and first service than those fed
R2 and R4 rations, being 41.52, 16.35
and 21%, respectively, compared with
(R1). Such differences proved to be
statistically highly significant.

Regarding the feed cost, (head/day)
or (head) it was indicated that animals
fed R4 (control) ration had the most
expensive value followed by those fed
on (R3 and R2), while, the lowest feed
cost recorded with those fed ration R1.
It is quite obvious that the daily feed
cost will increase from Rl to R3 where
the animals are fed with the same diet in
increasing amounts. R3 will however a
high daily gain is favorable as the time
to reach puberty at an earlier stage than
R1 and the fewer days to reach this
stage may result in a lower total cost.
These results are in harmony with those
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obtained by Mohamed ef al, (1997)
who found that the feed cost / kg FCM
was decreased by feeding corn silage.
Also, using corn silage for dairy cattle
or fattening calves improved their
performance and reduced feeding cost
and minimize the amount of expensive
concentrate in daily ration (Mahmoud et
al, 1992; El-Sayes et af ., 1997 and
Khinizy et al,, 1997).

CONCLUSION

It could be concluded that in
increasing feeding level to growing cow
heifers in particular during the period of
significant response part from the period
of early after weaning, age at puberty
and first service, might be promote a
rapid rate of growth and consequently
decrease the number of days on feeding
till first service would take place on
body weight basis. Using ration
containing higher cormn silage tended to
higher digestibility coefficients, low
feed cost and improves daily gain. In
addition, it is not recommended to
apply the high feeding level (corn
silage) diets for feeding the growing
cow heifers in all stages of reproductive
and productive performance, because
the relationship is not straightforward.

REFERENCES

Abd- El-Hafiz , G .E . And F. F. El-
Hommosi (1975). The effect of
energy level and type of sheep on
weight gain ,feed efficiency and
body measurements of Saidi and



Egyptian J. Nutrition and Feeds (2007)

Ossimi rams. Assiut J. of Agric.
Sci.,6:55-65.

Aboul-Naga, A. M. (1966). Effect of
crossing Merino and Qssimi sheep
on growth rate and body
measurements. M. Sc. thesis , Ain
Shams Univ. , Fac. Agric.

Ahamed, BM., H.T.Taie; MM.
Bendary and K.F. Abdel-Lateif
(2003).Influence of dietary corn
silage on digestibility ,
performance and  economical
efficiency of dairy cattle. Egyptian
J. Nutrition and Feeds 6 (Special
Issue) : 587.

A0.A.C. (1995). Official Methods of
Analysis. Association of Official
Analytical Chemists.  15th ed.
Washington, Virginia 11, U.S.A.

Bilik, K.; B. Niwinska ; S. Osieqlowski
and P. Gogol (2001), Effect of
feeding level of Black-and-White x
Holstein-Friesian  heifers during
sexual maturation on their growth
and development. Annals of
Animal Science Roczniki Naukowe
Zootechniki, 28 :1, 45.

Brooks, AL.; R.E. Morrow and R.S.
Youngguist (1985). Body
composition of beef heifers at
puberty. Theriogenclogy , 24 : 2,
235.

Cilliers, J.W. ; H.J. Cilliers and W.R.L.
Nel (1998). Maize silage , grain
sorghum silage and forage sorghum
silage in diets with different
proportion of concentrate for the
finishing of weaned lambs . J.
Anim. Sci., 66 : 189,

Danner, M.L.; D.G. Fox and J.R. Black
{1980). Effect of feeding system on
performance and carcass

31

characteristics of yearling steers
calves and heifer calves. J. Anim.
Sci., 50: 394,

DeRouen, SM. ; DE. Franke; DG.
Morrison; WE. Yatt; DF. Coombs;
TW. White; PE. Humes and BB.
Greene (1994). Prepartum body
condition and weight influences on
reproductive performance of first
calf beef cows.J.Anim.Sci.,72:5,
119,

D-Hour , P.; M. Petit and LP. Garei
{1996). Effect of nutrition level on
development and puberty in Salers
and Limousin heifers. 3emes
rencontres autour des recherché sur
les ruminants Paris, France, 4 - 5
December , 233.

Duncan, D.B, (1955). Multiple rang and
mutiple — Test . Biometric, 11 : 1.

Ead, H.M. (1999). Studies on
fermentation of feedstuffs in the
rumen. Ph. D. These, Faculty of
Apgric., Mansoura  University.
Egypt.

El-Ashry , M. A .;H .M .Khattab ;
K .E.I.Etman and 8. K. Sayed
{2003) . Effect of two different
energy and protein levels on
productive  and  reproductive
performances of lactating
buffaloes, Egyptian J. Nutrition and
Feeds 6 (Special Issue):
491.

El-Sayes, M.F.; M.R.M. Mostafa and
M.K. Hathout{(1997). Nutritional
and economic efficiency for using
the maze silage in fattening buffalo
calves locally. 5" World Buffalo
Congress Animal Prod. Res.
Inst.PP.386 , Giza, Egpt.



Etman et al.

Etman, K. E. I.; E.A. Khafagi; W. H.
Abdil- Malik; M.K. Hathoud and
M.F.EL-Sayes(1994). Conservation
of green summer forages as silage
and its utilization in feeding
growing lambs . Proc. the 8 Conf.
Egyptian So. of Animal Prod. 14-
16 No. 79-189 .

Fahmy, M.Y.H. (1964). Inheritance of
growth and body characteristics in
a cross between Merinos and Barky
sheep in the western desert. M. Sc.
Thesis, Ain Shams Univ. ,Fac.
Agric.

Hammes, R.C.J. JR. ; J.P. Fontenot;
H.T. Bryant ; R.E. Blaser and R.W.
Engel (1964). Value of high silage
rations for fattening beef cattle. J.
Anim. Sci., 23: 795.

Hussein, H.S. and L.L. Berger (1995).
Effects of feed intake and dietary
level of wet corn gluten feed on
feedlot performance, digestibility
of nutrients and carcass
characteristics of growing-finishing
beef heifers. J. Anim. Sci,, 73 :
3246.

Idris, IB. (1990). Factors affecting
production ftraits in dairy x beef
cattle, Pertanika, 13: 2, 177,

Jung , H.G. and M.S. Allan (1995).
Characteristics of plant cell wall
affecting intake and digestibility of
forages by ruminants, J. Anim.
Sci., 73 : 2774.

Khinizy, A.E. ; R.T. Found; MM,
Mohy El-Deen ; B.B. Matter and
AA. Fahmy (1997). Effect of
feeding whole green maize silage
with  urea-molasses  minerals
mixture on petformance of buffalo

32

calves. Egyptian J. Apple. Sci., 12:
408,

Mahmoud, AM. ; MM. Bendary ;
M.A. Harfoush and G.A. Ramadan
(1992). Effect of feeding lactating

cows corn silage on milk
production compared  with
traditional summer and winter

rations. J. Agric. Sci. Mansoura
Univ., 17 : 408.

Mantysaari, P; K.L. Ingvartsen; V.
Toivonen and K. Sejrsen (1995).
The effects of feeding level and
nitrogen source of the diet on
mammary development and plasma
hormone concentrations of
prepuberty heifers. Acta Agric
Scand, Sect. A, Anim Sci., 45 : 236.

McDonald, P.; R.A. Edwards and J.D.
Greenhalgh (1995). Special
methods for measuring digestibility
. Animal Nutrition . 5 th Ed .
England .

Mehany, S.B. (1999). Evaluation of
some feeding systems for meat
production. Ph.D. Thesis. Fac. of
Agric., Cairo University, Egypt.

Mehrez, A.Z. ; E.M. Soliman ; M.Y. El-
Ayek; E.A. El-Ayouty and M.E.
El-Kholany (2001). Influence of
roughage to concentrate ratio and
type of roughage on digestibility,
some rumen parameters and fiber
fractions degradability of tested
rations with ruminants. Egypt. J.
Nutr, and Feeds 4 (Special Issue)
:193.

Mohamed, A.H.; LLA. Goman; M.M.
Mohy El-Deen and R. Khattab
(1997). Effect of corn stover silage
or whole corn plant silage on the
performance of lactating buffaloes



Egyptian J. Nutrition and Feeds (2007)

Egypt. J. Nutr. Feed. Proc. Conf.
Anim. Nutr.,, El-Minia, 17-19
Nov.p.251.

Mohamed, M.M.; S.M.M. Ahmed and
M.M. Bendary (1999). Productive
and reproductive performance of
growing calves fed rations
containing maize silage. Egyptian J
. Nutrition and Feeds 2 {Special
Issue) : 445.

NRC (National Research Council)
{1996). Nutrient Requirements of

Domestic ~ Animals.  Nutrient
Requirements of Dairy Cattle.
Nationa] Academy of Press,
Washington DC.

Olsson, G.; M. Emanuelson and H.
Wiktorsson (1997). Effects on milk
production and health of dairy
cows by feeding different ratios of
concentrate / forage and additional
fat before calving. Acta Agriculture

Scandinavica Section A Animal
Sciences 47 : 2, 91.

Patterson, DJ,; LR. Corah; JR.
Brethour, MF. Higgins; GH.

Kiracofe; JS. Stevenson and DD.
Simms (1991). Evaluation of
reproductive traits in Bos taurus
and Bos indicus crossbred heifers :
effect of postweaning energy
manipulation. J. Anim. Sci., 69: 6,
2349,

Perry, T.W. and M.J. Cecava (1995).
Beef Caitle Feeding and Nutrition.
2" ed., Academic Press, INC,
USA.

Saddick, .M. and B.M. Ahmed (1991) .
Effect of feeding casein —
supplemented ration to Ossimi
lambs: 1- Changes in body weight
and measurements, digestibility,

nitrogen balance and  wool
characteristics. Minufiya J. Agric.
Res., 16 {1): 315.

SAS Institute, Inc . (1995) . SASI
STAT  Guide for  personal
computers , Vers |

Schrage, M.P. ; H.D. Woody and A.W.
Young (1991)., Net energy of
ensiled wet com gluten feed in comn
silage diets for finishing steers. I.
Anim. Sci., 69 : 2204,

Sejrsen, K. ; I.T. Huber H.A. Tucker
and R.M. Akers (1982). Influence
of plane of nutrition on mammary

development in pre-and
postpubertal heifers. J. Dairy Sci.,
65 :783.

Sejrsen, K. and S. Purup (1997).
Influence of prepubertal feeding
level on milk yield potential of
dairy heifers. a review, J. Anim.
Sci., 75: 828.

Sejrsen, K. ; 8. Purup; H. Martinussen
and M. Vestergaard (1998). Effect
of feeding level in calves and
prepubertal heifers. J. Dairy Sci,,
81: (Suppl 1): 377.

Sejrsen, K. ; S. Purup ; M. Vestergaard
and J. Foldager (2000). High body
weight gain and reduced bovine
mammary growth : physiological
basis and implications for milk
yield potential. Domestic Animal
Endocrinology,19 : 93.

Shahin, G. F. (2000). Effect of dietary
energy level and protein source on
sheep performance. Ph. D. Thesis,
Fac. Agric. Menoufiya Univ.

Sharma, S.C. and D.D. Sharma (1983).
Effect of levels of energy on
growth rate and feed utilization in

33



Etman et al,

buffalo calves. Asian J. Dairy

Research, 2: 2, 106,

Stock, R.A. ; MH. Sindt ; J.C. Parrott
and FK. Goedeken (1990). Effect
of grain type , roughage level and
monensin level on finishing cattle
performance. J. Anim. Sci., 68 :
3441,

Taie, H.T. ; M.M. Abd El-Rahman ;
BM. Ahmed and S. M. Awara
(199R). Effect of dietary energy on
digestibility , rumen fermentation,

34

gestation kinetics, performance and
carcass traits of sheep First
International Conference on
Animal Production and Heaith in
Semi-Arid Areas, 1-3 September
PP. 134, El-Arish North Sinai,

Egypt.

Walters, DL; WC. Burrell and JN.
Wiltbank (1984). Influence of
exogenous Steroids, natrition and
calf removal on reproductive
performance of anestrous beef
cows. Theriogenology , 21: 3 , 395,



Egyptian J. Nutrition and Feeds ({2007)

bt Badad) oy 3 580 el AR pallt Jaf pa (B A1 €y il 0P a2

g JuS g3 _ kil saa) il 536 _GALE (Bl Jhap _ (e il gl G S
3ot A The 1 0 digandi 36 e - el 2N Gigay Mpaa— o gaal) L3 pud

Lealiad A oy gl y ALl (e dilide LA e o)l pladial 5 e dudjalt cuagiad
die panlly guaindl § gl sie paally oY1 Janay gailly puagdh Calea o Zpaldl Sl iy i) Sige
latf die el A U jae Jar g Agalilh dagladl 3 il Cdlae (3a YE 2ac Lulpall sl 6 i dails )
Ao pana S 4a o yare @l (o My el la g lacily ol p2S 1YY L3 gy daugiay 4 pad
o Y Ol S e daal sl r (NS L e ) LERY Gl 1 (e ST
Lo o5 Ryl 1t ALl Ll (lladl 5oLl plsd (e Cadlaadl 030 95y 000 %Y ¢ Y40 ¢ Y) o 5 giad 3ile
oo a0 838 5l S Lpaat ilS y (Ladds A2 jana)p ) Y2 Aid NRC e e cllaall ks
A 2o A DN a1 apdaall 5 AahN B Sy Ve 0 e Ak L0GRN b a1
WD 3 e A Mg ojah oyl sy 30 Gy st a0 B S Aail P e gaanally JSH
o B iy Gay JySLadl sIaN fe clige 3i Gy oy 10 JS il gall 5y oy Cym SNl ool Dl
22l B jle planiidy Aibis o 3500 CAS Hab aad COas T paiiud Gy 0T ) A0 add
kil S (il
st Lo ) kil ol
el Al Ay a1 e AN alifiedly Gpaaliy Aikpdl el i Sdes Ciead -
e Lay (Chpall 0da G Oe %Th N Galas o BRI 2 N o papadl L Yy yinae
o MR el Yginay A il el g W paliiudly il Gl (uigll paies '
<A gpalaaly iy oy (At ShD add o Cipall 23 (3 (10 %% i slane
LAY iy giea o LT Ll Allh 5 Ly gine b By ) uaiad f gl i Cilpall g oW A5 -
Adalial i papedy 4 faady il ) didiiad
ol die  asind § ol ol Cpall %Y e pghess S0 Gygina Tdy) gapd pald Jua M -
1) 5 Sunmg A3 Jiady (Sl 638 (35 (0 BT shne o (53T D Al raB dpualy S 4niS
30 1)y e %HT) i Sk da papnadt o AAGN o selil B g i by (SR 020 039 0 %
(Seal 020 Qg G0 %T50) e Bk Lo gl 5 peiee Unad W Gund (Mgl
bl 1o gapddy
S N Cipall Y gns Calund (BCS) 9 Aliiadl puspd e iany oF Lind il s jpplil S -~
S} gl 3 CAS I A ek 13 JEady ) (Sl 430 (159 (00 KT s saee o 3T
Ll 230 (59 0 %Y)
Gjla o S3T D 1o papad b dagili I Ja y guaind D Jin 350 Dol By ag -
AT) o Wl mpalpddy 3 aaky iy (Sl 030 ()59 e V) lakinie 5 plase o o gind
. o 4 gines CAMLYY Sy hﬁhw“"(w*mm%‘,ﬂ
(pV1V2 Ld NRC il jie ) Uil o o it 28 il gyl B pamne o R gl
RPN AN A FLIF ) FY VR P L I LR P JEN FIRPORE YR PEFCIR TR F . JENTLY
o PR
el (@l 2 el o el 030 (g O % )5 shase plaiiat O el At a0l 030 ey -
1YY anay LD e gapall guill hana o lad) 13a g Tilial il y poingll Cin (00 kS5 Juiadl
Agladt oy 5o Sl 4ail gl g § Sl die seally alEY
T e aaiad i pnaall slsp ¥l ke i Unglid) G clae dijde 0 9S5 oh Rl Y emy -
Yoo Fo Amah N85Sl Alall Lpud 03 Gy (Madl 038 (039 00 %) o6 piasary JeSI 330
ol Sl e} il ) il a3 o g

35





