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SUMMARY

Twenty Friesian cows in the early lactating stage were randomly divided into four
similar groups (5 animals each) to evaluate the effect of dietary factors. 1- {Concentrate:
Corn silage) ratio {(50%: 50%) or (25%: 75%) of their TDN allowances according to
(NRC 1989) 2- Supplementation (corn silage with or without protected methionine).

Animals in all groups were fed based on energy requirement as follows:
T1-50% concentrate feed mixture (CFM) + 50%corn silage (CS)
T2-50%(CFM) +50%CS +15gm protected methionine/ head/day
T3-25% (CFM) + 75%CS
T4-25%(CFM)+ 75%CS + 15gm protected methionine\head\day

The main result showed that increasing level of silage improved (P<0.05) feed intake
on basis of (total digestible nutrient) TDN / head (kg). While, methionine
supplementation improved (P<0.05) feed intake on basis of (digestible crud protein) DCP/
head (kg) or DCP/ kg™ (gm). 75% corn silage ration showed significant higher (P<0.05)
(organic matter) OM and (crud fiber) CF digestion coefficient and feeding values in terms
of TDN%. Adding methionine insignificantly higher (P>0.05) all nutrient digestions
values, except CP (crud protein) digestibility, which was significantly (P<0,05) increased.
Feeding values in terms of TDN% and DCP% were significantly (P<0.05) increased with
methionine supplementation. No significant differences (P>0.05) were detected in
ruminal parameters (pH, NH;-N and TVFA's) concentrations. Increasing level of silage in
rations insignificant higher (P>0.05) daily milk yield; 4%FCM; fat% and total solids%.
While, milk protein; lactose and (solids not fat) SNF% were nearly similar. Adding
methionine insignificant higher (P>0.05) milk yield; 4%FCM, fat% and SNF%. Milk
protein was increased (P<0.05) with methionine supplementation. Milk lactose and (total
solids) TS were not affected by methionine supplementation, Increasing level of silage in
the daily ration improved insignificantly feed efficiency on basis of Kgd%FCM/1kg dry
maiter intake (DMI) or Kg4%FCM/lkg DCP. While methionine supplementation
improved insignificantly, feed efficiency on basis of Kg4%FCM/1kg DM intake.

Keywords: silage, forage ratio, Methionine, cows, mifk

Issued by The Egyptian Society of Nutrition and Feeds



El-Ganiny et al.

INTRODUCTION

One of the important limiting
factors for animal production in Egypt is
the availability of feedstuffs during the
dry season, so animals facing shortage
and poor quality feeds which lead to
lack in milk yield and high producing
costs.

Utilization of corn silage has
increased rapidly during the _last two
decade as forage for dairy cattle in
Egypt. This increase can be related to
the relatively high-energy yield of maize
crop and ease of mechanization for
ensiling (Mohamed et al., 1999), The
high energy content along with cheap
price of maize silage may promote to
use it in dairy cattle feeding. Several
researchers (Mahmoud et al.,, 1992 and
EL-Sayes et al, 1997) reported that
feeding corn silage for dairy cattle
improved their performance, reduced
cost of feeding and minimized the
amount of expensive concentrate in
daily ration.

On the other hand, corn silage is a
highly palatable source of energy but
low in crude protein (Shirley et al,
1972). Addition of amino acids lead to
improve  milk  production  and
particularly milk protein content.
Methionine has been identified as the
most limiting amino acid for synthesis
of milk protein (Rulquin et al., 1995).
Some researchers have observed an
increase in  milk production with
protected methionine supplementation
(Xu et al, 1998 and Younge et al,
2001).

In this study, attempts were made to
study the effect of different corn silage:
concentrate  ratio and  protected
methionine supplementation to rations
of dairy cows on nutrient digestibility;
milk yield; milk composition; rumen
activity and feed efficiency.

MATERIALS AND METHODS

I-Cows and feeding

The present study was conducted at
Sakha Experimental Station, Animal
Production Research Institute,
Agriculture Research Center, Ministry
of Agriculture. Twenty lactating
Friesian cows (in their second or third
lactation season) were randomly
distributed according to lactation season
and milk yield into four similar groups
(5 animals each) to evaluate the effect of
feeding corn silage plus concentrate
feed mixture in different ratios with or
without protected methionine
supplementation on animal
performance. Animals in all groups
were fed based on energy requirement
according to NRC (1989) as foliows:

T1- 50% concentrate feed mixture
(CEM) +50%corn silage (CS) + 2 kg
rice straw

T2- S0%{CFM)+50%CS +15gm
protected methionine \head\day +2 kg
rice straw

T3- 25% (CFM) + 75%CS+2 kg rice
straw

T4- 25% (CFM)}+ 75%CS+ 15gm
protected Methionine\head\day +2 kg
rice straw
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Cows were fed individually twice
daily at 8.00a.m.and 4.00p.m. All daily
feed residuals were recorded and so
daily  feed  consumption  were
determined, Subsequent corn silage and
concenirate mixture allowances were
adjusted biweekly based on average
milk production. Protected methionine
was individually supplemented mixed
with concentrate feed mixture. Mineral
blocks and water were available at all
times for all animals' free choice.
Animals were kept under the routine
veterinary supervision.

2- Sampling and their analysis

Cows were milked twice daily at
7.00 am. and 5.00 p.m. Daily milk
yields were individually recorded during
the experimental period. Actual milk
yield was corrected to 4% FCM
according to the formula of Gaines,
(1928). Samples of milk were collected
weekly at the morning and the evening
milking. Composite milk samples
(relative to the quantity of milk
production) were taken and frozen for
chemical analysis. Milk analysis was
determined by milko scan, Milk energy
was calculated by using the formula of
Overman and Sanmann, (1926).

At the end of the feeding
experiment that lasted 90 days, three
cows were randomly chosen from cach
group to evaluate the feeding values of
experimental rations. Grab sample
method and silica as internal marker
were applied for the digestibility
determination according to Van Kauien
and Young, (1977). Feces samples were
collected twice daily at 12.00 hrs,
Intervals for three successive days from
each cow. Solution of 10% H,50, was
added to the representative samples
before drying in oven at 60°C for 24.00

hrs. Dried samples were ground and
kept for chemical analysis according to
A.0.A.C, (1995).

At the end of each digestibility
trial, rumen liquor samples were
collected from three cows of each group
by stomach tube. Samples were
collected during two consecutive days
before morning feeding and at 3.00 hrs,
And 6.00hrs. Post morning feeding,
Samples were directly strained through
four folds of gauze and divided into two
portions, one for the immediately
estimation of pH and Ammonia nitrogen
(NH;-N) while the other was stored in
the deep freezer after added toluene and
paraffin oil for total volatile fatty acids
concentration (TVFA's) determination,
Samples were tested for pH value using
digital pH meter. (NH;-N) concentration
was determined according to Conway
(1957). (TVFA's) was determined
according to Abou- Akkada and El-
Shazly (1964).

3-Statistical analysis

Data collected were statistically
analyzed according to the following
models:

Y= p TPyt (TP +E

Yije= # +Tj+Htime+anim. (time)+
(T*time)ytEy
Where:

Yix=Observation, p=Overall mean, T=
the fixed effect of ratio, P= the fixed
effect of supplementation, (T*P) =-the
fixed effect of the interaction between
the ratio and methionine
supplementation.

Significant differences among treatment
means were detected using (Duncan's
1955) procedure. The General Linear
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Models Procedure of SAS (1998), was
employed

RESULTS AND DISCUSSION

1-Chemical composition

The chemicai composition of feed
ingredients and the tested rations are
presented in Table (1), Data indicated
that corn silage had the higher CF and
NFE contents, however it had the lower
CP and ash contents compared with
concentrate feed mixture. These data are
close to those recorded by (Mahmoud et
al, 1992). The variations in the
chemical composition of the tested
rations reflected the composition of their
ingredients.

2-Feed intake

The daily feed intake expressed as
DM; TDN and DCP per head per day or
DM; TDN and DCP per kg'*, for the
different  experimental rations are
presented in Table (2). All cows were
fed restricted amount of different
ingredients to cover their requirements
although animals fed rations contained
73% corn silage consumed
insignificantly higher (p>0.05) DM and
DCP than those fed 50% corn silage
rations However cows fed 75% corn
silage ration consumed higher (p<0.05)
TDN/head/day than those fed 50%corn
silage ration. This may due to better
nutrient digestibility of the high corn
silage treatments.

Supplementing protected
methionine to rations insignificantly
increased (p>0.03) feed intake as DM or
TIdN, while it significantly increased
(p<0.05) feed intake of DCP than

rations without methionine. Pisulewski
et al. (1999) and Armentanc et al.
(1997) reported no effect of rumen
protected methionine on dry matter
intake.

Generally, the animals fed T4
(75%corn silage  with  protected
methionine) had the highest feed intake
as DM, TDN and DCP, animals fed T1
(50%corn silage) had the lowest DM
intake. There were insignificantly
(p>0.05) differences among all groups
in DMI.

3-Digestion coefficients and Jeeding
values

The results of digestibility trials and
feeding values conducted on animal
groups fed the experimental rations are
summarized in Table (3). Rations
contained 75% corn silage showed
higher(p<0.05) oM and CF
digestibilities than those fed on 50%
corn silage rations, while digestibilities
of DM; CP; EE and NFE were
insignificantly (P>0.05}higher in 75%
corn silage rations than those fed on
30% corn silage rations. This may be
due to the mutual associative effect of
corn silage with concentrate or may be
attributed to the effect of corn silage,
which provided stimulatory factors to
rumen cellulolytic and other bacteria.
(El-Ashmawy et al 2003).

Regarding the effect of protected
methionine supplementation, data in
Table (3) indicated that DM; OM; CF
and NFE digestibilities were
insignificantly (P> 0.05) increased and
CP  digestibility was  significantly
(P<0.05) increased with protected
methionine supplementation. The
improvement in digestibility coefficients
of protected methionine rations couid be

12N
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Table (1): Chemical composition of feed ingredients and calculated experimental
rations fed to lactating cows (% on dry matter basis).

Chemical composition
CP% EE% CF% NFE ASH%

Ingredient DM%

CFM 91.89 13.00 2.59 17.00 53.71 13.70
CS 28.40 10.75 2.60 24.30 55.55 6.80
RS 90.76 2.50 1.50 35.00 45.00 16.00

Experimental rations

T 64.47 10.88 2.47 22.12 53.54 10.99
T, 63.84 10.96 2.49 22.01 53.65 10.89
T; 49.24 10.44 2.49 23.69 54.07 9.31
Ty 49.24 10.44 2.49 23.69 54.07 9.31

CFM=Concentrate feed mixture, C5= Com silage, RS§=Rice straw, T1=50%CS+50%FCM,
T3=75%CS+25%FCM, T2=50%CS5+50%FCM +15(gm protected methionine), T4=75%CS+25%FCM+15(gm
protected methionine)

Table (2): Effect of corn Silage: concentrate ratio and protected methionine
supplementation on feed intake (on DM basis).

. . Methionine
Ttem Treatment +SE Silage ratio supplementation  +SE
T1 T2 T3 T4 50 75 without  with

DMI (kg/head/day) 164 1744 17.72 1816 .85 1692 17.94 17.06 1780 .60
DM1/ kg™ gm 14974 156.12 15312 157.32 5.58 15293 155.22 15146 15672 395

TDN (kg/head/day) 9.50* 10.53" 10.89® 1158 52 1002° 1124 1020 1105 37
TDN/kg™gm  86.70° 94.26® 9412 10033" 342 9048 9723 9041 9730 242
DCP{kg/head/day) 1.12" 128 1.22® 129" 060 120 126 117 129" 042

DCP/ kg ™,gm 10.21° 11.49° 10.52" 1122 412 1085 1087 10.37° 1136 .29

Number of observations=20," SE=stander error, T1=50%CS5+50%FCM, T3=75%CS8+25%FCM,
T2=50%C8+50%FCM +15(gm protected methionine), T4=75%C85+25%FCM+15(gm protected methionine)
a.b, and ¢ means with different superscripts in the same row are significantly (P< 0.05) different
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Table (3): Effect of corn silage: concentrate ratio and protected methionine
supplementation on nutrient digestibility and feeding values of
experimental rations (on DM basis).

methionine
Ingredient Treatment ASE Silage Ratio Supplementation  4SE
T T2 T3 T4 50 75 without with

Digitations coefficients

DM 605"  612% 6127 6313 69 6085 622 60.88 62.17 49

oM 62.43 64.06 65.34 6594 1.02 6325° 6564 6388 65 .72
CpP 62.7° 67.16' 6579% 6833 103 6493 6706 6424 67.75" .73
EE 717 77.86 78.36 7914 75 T8 7875 78.03 785 .53

CF 5263°  537°  5628% 589 117 5317 S1.59° 5445 5630 82

NFE 65 6" 68.66™ 6821° 7074 135 6713 6948 6691 69.7 95

Nutritive values

TDN 5790° 6038% 6147% 6377 78 5014 62620 5969 62,08 .55

DCP 6.82" 736 6.87° 7.13* 22 7.09 7.00 6.85° 7.25° 15

Number of observations=12, SE=stander error, T1=50%CS+30%FCM, T3=75%CS+25%FCM,
T2=50%CS+50%FCM +15(gm protected methionine), T4=75%CS+25%FCM+15(gm protected methioning)
a,b and ¢ means with different superscripts in the same row are significantly (P< 0.05) different
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explained on the basis that these
protected amino acid can play indirect
role to stimulate anaerobic fermentation
of organic matter that improve
efficiency of utilization of nutrients, and
direct role to improve digestion in
abomasum. Berthiaume et al. (2000)
reported that bacterial nitrogen flow and
bacterial efficiency were higher for none
lactating Holstein heifers fed protected
methionine. Bacar (1995) reported that
digestibility of CP was significantly
improved with amino acid
supplementation. However, Klemesrud
et al, (2000) reported that organic matter
and crude protein digestibilities were not
affected by amino acid supplements.

Generally, T4 (75%corn silage with
protected methionine) had the highest
digestion coefficients of nutiients.
While, T1 had the lowest one. There
were insignificant (p>0.05) differences
among different ration in the OM and
EE digestibilities. Ration T1 (50% corn
silage) showed lower (p<0.05) DM, CF
and NFE digestibility values than T4,
also T2 (50% corn silage with protected
methionine) had lower (p<0.05) CF
digestibility than T4.

Increasing level of corn silage in
rations significantly (P<0.05) increased
feeding value as TDN%, while
insignificantly  (P>0.05)  decreased
feeding value as DCP%. Similar trend
was reported by Mahmoud et al., (1992),
EL-Sayes et al., (1997)and Mohamed et
al., (1999).

On the other hand, adding protected
methionine  significantly  (P<0.05)
increased feeding values as TDN% and
DCP%.

Generally, Ration T4  had
significantly (P<0.03) higher feeding

value as TDN% than that of Tt and T2,
while T3 showed lower (P<0.05)
feeding value as DCP than that of T2
and T4.

4- Ruminal parameters:

Results of pH values; ammonia
nitrogen concentrations (NH;-N)} and
total volatile fatty acids concentrations
(TVFA's) are presented in Table (4).
Animals fed 75% com silage rations
showed lower (P>0.05) pH values and
higher (P>0.05) NH3-N and TVFA's
concentrations than those fed 50% corn
silage rations. Increasing TVFA's with
increasing corn silage level in rations
may be related to the fermentation of the
soluble carbohydrate within 3.00 hrs.
post feeding.

Protected methionine
supplementation insignificantly (P>0.05)
decreased ammonia-N while,

insignificantly (P>0.05) increased TVFA's
concentrations, while pH value was not
affected by protected methionine
supplementation. Aly et al (2004) found
that ammonia-N was insignificantly
(P>0.05) decreased with methionine than
control ration. Increasing TVFA's with
methionine  supplementation may be
related to the increases of OM
digestibility. Demeterova et al (2002)
reported that the anaerobic fermentation
of protected amino acids treatment were
more cfficient and faster yielding more
TVFA's than that of control. However,
Kholif and Kholif(2003) and Robinsion
et al (2000) found that TVFA's were not
affected by protected amino acids.

The highest pH value was at zero
time, while the lowest value was at
3.00hrs. Post feeding. On the other
hand, the highest values of ammonia-N
concentrations and TVFA's
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Table (4): Effect of corn silage: concentrate ratio and protected methionine,
supplementation on rumen liquor parameters at different sampling

times.

Treatment Silage ratio  supplementation
Ttem Supliog 11 ™ T3 M *SE 0%  75% without with oF
pH 0 663 656 652 646 06 660 649 658 651 04
3 534 544 531 540 07 539 536 533 542 05
6 588 580 569 57 05 584 571 5719 576 04

Mean 595 593 584 586 594 585 590 590
NH3-N 0 14,02 1396 1364 1381 10 1404 1373 1388 1389 .72
(mg/100mI) 3 1812 1786 1827 1819 20 1799 1823 1820 1803 .14
6 1489 1476 1593 1463 49 1433 1528 1541 1470 34

Mean 1571 1553 1595 1554 1562 1575 1583 1554
TVFA'S 0 765 761 1770 78 75 163 7178 768 174 .53
(meq/100ml) 3 11.06 1127 1182 1193 .57 1117 1188 1144 1160 .40
6 215 819 823 834 I 817 829 819 827 07
Mean 895 902 925 938 75 899 932 910 920 .53

Nurnber of observations=12, SE=stander error, T1=50%CS8+50%FCM, T3=75%C5+25%FCM,
T2=50%CS+50%FCM +15(gm protected methionine), T4=75%CS5+25%FCM+15{gm protected methionine)
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Table (5): Effect of corn silage: concentrate ratio and protected methionine
supplementation on milk yield (kg) and milk composition %.

Treatment Silase ratic Methionine
Item +SE B supplementation  :+SE
T1 T2 T3 T4 50 75  without with

Daily milk yield(kg} 13.83 1475 1493 158! 102 1429 (537 1438 1528 .72

FCM(kg)} 1238 13.84 1394 1519 109 1311 1457 1316 1452 .77

fat% 3.30° 359" 3.56® 374" 134 345 365 343 367 095

protein % 218" 242° 213  240° 064 230 227 216° 241" 045
Jactose % 459 457 459 454 041 458 457 459 456 029

totat solids 11.04" 10.83* 109¢" 1137 156 1094 1118 1102 1L10 110
Solids-Not- Fat 74 724 743 763" 111 749 753 759 744 079

Number of observations=12, SE=stander error, T1=50%C8+50%FCM, T3=75%CS+25%FCM,
T2=50%C5+50%FCM +15(gm protected methionine), T4=75%CS5+25%FCM+15(gm protected methionine)
a and b means with different superscripts in the same row are significantly (P<0.05) different
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concentrations were at 3.00 hrs. Post
feeding while the lowest values were at
zero time

Generally, it could be noticed that
no significant (P>0.03) differences were
observed for rumen parameters (pH;
NH;-N and TVFA's) among groups at
zero time;3.00 hrs, and 6.00hrs. Post
Teeding.

S-Actual and 4% fat corrected Milk
yields:

Results of actual and 4% fat
corrected milk yield of lactating cows
received the experimental rations are
presented in Table, (5). Animals fed
rations contained 75% corn silage
showed insignificantly(P>0.05) higher
daily and 4% fat corrected milk vields
than those fed 50% corn silage. EL-
Saadany et al (2001) and Mahmoud et
al, (1992) reported an improvement in
actual corrected milk yield of cows fed
diet contained maize silage.

On the other hand, animals fed
rations with methionine supplement
showed insignificantly (P>0.05) higher
daily and 4% fat corrected milk yields
than those fed unsupplemented rations.
Methionine and Lysine appear to be
most limiting amino acids for milk
synthesis, They are both heavily utilized
by the mammary gland and are present
in relatively low concentrations in
plasma Xu et al (1998); Younge et al
(2001} and Nofisger and St-Pierre
(2003) observed that milk production
increased  with  rumen  protected
methionine. However, Noftsger et al
{2005) mentioned that no effect on milk
production with rumen protected
methionine.

Generally, animals fed T4 had the
highest actual milk and 4%fat milk

10

yields, while animals fed T1 had the
lowest values. There were insignificant
(P>0.05) differences among different
groups in both actual milk yield and 4%
fat milk yield.

6-milk compasition® and milk
nuftrients yield:

Data of milk mutrients (content and
yield) of lactating cows fed
experimental rations are shown in
Tables (5&6). Increasing comn silage
level in rations insignificantly (P>0.03)
increased fat, total solids and solids not
fat contents in milk. Milk protein and
lactose contents were not affected. On
the other hand, milk nutrients yields
were increased (P>0.05) with increasing
corn silage level.

Protected methionine
supplementation insignificantly
(P>0.05) increased milk fat and total
solids and significantly (P<0.05)
increased milk total proteins.

However milk solids not fat
insignificantly {(P>0.05) decreased while
mitk lactose was not affected by
methionine supplementation. Daily milk
nutrients yields were higher (p>0.05) in
milk of animals received protected
methionine than others. The increases in
milk fat content with methionine
supplementation  might due to
methionine can facilitate the transfer of
blood lipids to milk by furnishing
methyl groups for synthesis of choline
and phosphatidylcholine, which
represent an important link between
methionine and lipid metabolisim in
ruminants(Seymour et al,1990). While,
the increase in milk total proteins may
be due to higher CP and OM
digestibilities.
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Table (6): Effect of corm silage: concentrate ratio and protected methionine
supplementation on milk nutrients yield (kg).

Ttem Treatment +gg Silage ratio Su[l:;;::li:::::inn +SE

Ti 121314 50 75  without with
Fat 0456 0530 0532 0591 047 0493 0562 0494 0561 033
Protein 0301 0357 0318 0379 022 0320 0349 0310 0368 0I5
Lactose 0635 0674 0685 0710 044 0655 0698 0660 0692 031
Total solids 1527 1597 164F 1798 119 1562 1720 1584 1698 084
Solids not fat 1070 1068 1109 1206 079 1069 1160 109 1137 056

Milk energy keal yield * 669.9" 7033™ 699.9"™ 7206" 1554 6866 7103 6999 712.0 1099

Number of observations=12, SE=stander error, T1=50%CS+50%FCM, T3=75%CS+25%FCM,
T2=50%CS+50%FCM +15(gm protected methionine), T4=75%CS$+25%FCM+15(gm protected methionine)
a and b means with different superscripts in the same row are significantly (P<0.05) different

11
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These results are in harmony with
those reported by Sancanari et al (2001)
and Fahey et al (2002) that milk fat%
increased with supplemented
methionine. Kholif and Kholif{2003)
and Noftsger et al (2005) mentioned that
milk protein content increased with
rumen protected methionine. Pisulewski
et al (2002) observed that milk lactose%
was not affected by rumen protected
methionine.

Generally, T4 (75% corn silage
with methionine) had the highest fat,
total solids, while T2 (50% corn silage
with methionine) had the highest milk
protein content. Milk lactose was higher
in T3 (75% corn silage). Milk fat
content was lower (p<0.05) in animals
fed TI{50% com silage) than those fed
T4, Animals fed T4 had the highest milk
composition yields, while the group fed
ration T1 had the lowest all milk
composition yields, except, solids not fat
content and yield which were lowest in
miik of animals fed ration T2.

7-Gross feed efficiency

Feed efficiency was calculated as
Kg 4% FCM produced/K g intake of
DM; TDN and DCP as shown in Table
(7). Results revealed that, cows fed
ration contained 75% corn silage were
more efficient than those fed 50%corn
silage ration as Kg 4% FCM/ Kg DMI
and Kg 4% FCM/Kg DCPI, while feed
efficiency as Kg 4% FCM/Kg TDNI
was nearly similar between the two
groups. Dhiman and Satter (1997)
reported that the efficiency of feed
utilization increased as the proportion of
corn silage was increased in diet based
on corn silage and alfalfa. EL-Saadany
et al (2001) reported that animals fed
corn silage were more efficient than
those fed clover hay. El-Aidy (2003)

12

reported that cows fed ration contained
34.7%corn silage were more efficient as
Kg 4% FCM/Kg DCPI than those fed
ration contained 14.10% corn silage.

Animals fed rations supplemented
with protected methionine were more
efficient than those fed unsupplemented
rations.

Generally, cows fed T4 were more
efficient than those fed other rations as
Kg 4% FCM/ Kg DMI and Kg 4%
FCM/Kg DCPI, while group of cows fed
T 1 was the least efficient one as 4%
FCM/ Kg DMI. In addition, cows fed T2
were less (p<0.03) efficient as Kg 4%
FCM/Kg DCP than those fed T4.

8-Economic efficiency

Economic efficiency of different
rations is presented in Table (7). Resuits
revealed that, cows fed ration contained
75% corn silage were more efficient
than those fed 50%corn silage ration and
the same results were observed for
animals fed rations supplemented with
protected methionine, which were more
efficient than those fed unsupplemented
rations.

Generally, cows fed T4 (75% corn
silage with methionine) were more
efficient than those fed other rations.

Finally, it could be concluded that
increasing corn silage level from 50% to
75% for feeding moderate yielding cows
increased miik yield; improved milk
composition and decrease feed cost.
Supplementing laclating cows rations
withl5g/head/day protected methionine
can improve the digestibility of
nutrients, milk yield and composition
and feed efficiency.
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Table (7): Effect of corn silage: concentrate ratio and protected methionine
supplementation on feed efficiency and economic evaluation.

Item Treatment g Silage Ratio su;‘:f:::::::&“ ISE
T1 T2 T3 T4 50 75 without  with
Feed intake (kg/h/day)
CFM 7.5 8 408 419 775 414 579 6.10
C.8 708 76 1182 1213 734 1198 945 9.87
RS 182 182 132 182 1.82 1.82 1.82 1.82
Methionine (gm) e 0015 == 0.015 — 0.02

A-4%FCM yield (kg /day) 1238 1384 1394 1519 1.1 1311 1457 1316 145 .77

b-Feed Efficiency
Kg4%FCM/1kg DM intake 0.755 0.794 0.787 0.836 .03 0775 0812 0771 0.82 02

Kg4%FCM/1kgTDN intake 130 131 128 131 05 131 130 1.29 1.31 .03

Kg4%FCM/1kg DCP P1.1% 10.81° 11.43' 11.78° 42 1093 1161 1124 113 29
c-Economic efficiency

Daily feed cost (P.T) 1409 1522 1244 13415 1454 12815 13265 1432

{Ie’e_g) costhead Kkgd%FCM 1135 1098 8873 8814 110.7 8765 10034 985

Number of observations=12, SE=stander emor, TI1=50%CS+50%FCM, T3=75%CS+25%FCM,
T2=50%CS+50%FCM +15(gm protected methionine), T4=75%CS+25%FCM+15(gm protected methionine)

13



El-Ganiny et al.

REFERENCES

Abou-Akkada , A.R. and K. El-Shazly
(1964). Effect of ahsence of ciliate
protozoa for the rumen on microbial
activity and growth of lambs,
Applied Microbiology, 12:384

Aly, T.A.; M.A. El-Ashry, A M. Kholif,
. H.M. El-Sayed, H.A. El-Alamy and

M.M. Khorshed (2004). Effect of
rumen-protected methionine and/or
lysine supplementation to the ration
on parameters of male balady goats.
Egypt. J. Nutrition and Feeds
8(1):41-51.

A.0.A.C (1995). Association of Official
Analytical  Chemists:  Official
Methods of Analysis. 16" ed.
Washington D.C., USA . Armentano,
L.E; S.J. Bertics and G.A.
Ducharme (1997). Response of
lactating cows to methionine plus
lysine added to high protein diets
based on alfalfa and heated
soybeans. J. Dairy Sci., 80:1194-
1199.

Bacar, H.L. (1995). Protected
methionine in ruminant feed. Praxis
Veterinaria, Zagreb, 43:79-88.

Berthiaume, R.; H. lapierre; M.
Stevenson; N. Cote and B.W,
Mcbride (2000). Comparison of the
in situ and in vivoe intestinal
disappearance of ruminally
protected methionine. J. Dairy Sci,,
83:2049-2056.

Conway, E.J. (1957). Microdiffusion
Analysis and Volumetric Erroes.
(4"Ed) Grosky- Lock Wood and
Sans Ltd., London.

Demeterova, M.; V. Vaida; P. Pastier
and A. Koteles(2002). The effect of

14

protected fat and protein
supplements on rumen metabolism,
on some parameters of intermediary
metabolism, and on the quality and
production of milk in dairy cows.
Folia, Aveterinaria, 46:20-26.

Dhiman, T.R. and L.D. Satter (1997).
Yield response of dairy cows fed
different proportion of alfalfa silage
and corn silage. J. Dairy Sci;
80:2069.

Duncan, D.B. (1955). Multiple range
and multiple F test. Biometrics.
11:1-42,

El-Aidy, A.A.A (2003). Effect of maize
silage usage with berseem on the
production and reproduction
performance of dairy buffaloes
M.Sc. Thesis, Fac. Agric.; Ain
Shames Uinv., Cairo, Egypt.

El-Ashmaawy, M.M.L (2003).
Introducing maize silage in winter
feeding under dairy animal farm
systems in africa. Ph.D}. thesis, Fac.
Agric., Cairo Univ. Giza, Egypt.

El-Saadany, S.A.; A.M. Abd El-Khabir;
Bahira K. Mohamed and A.M. Zeid
(2001). Comparative study on the
cffect of feeding maize stalks silage
or whole maize plants silage versus
traditional rations on crossbred
Friesian lactating cows. Egypt. I.
Nutrition and Feeds, ({ Special
Issue)d :377-385.

El-Sayes, M.F.; .R.M. Mostafa and
M.K. Athout (1997). Nutritional
and economical efficiency for using
the maize silage in fattening
buffalo calves locally. 5™ worid
buffalo congress. Animal Prod. Res.
Inst., A.R.C.PP Giza, Egypt. 386-
390.



Egyptian J. Nutrition and Feeds (2007)

Fahey, J.; 1.F. Mee; D.O, Callaghan and
J.J. Murphy (2002). Effect of
calcium salts of fatty acids and
calcium salt of methionine hydroxyl
analogue on reproductive responses
and milk production in Holstein-
Friesian cows. Animal Science,
74:145-154.

Gaines, W.L. (1928). The energy basis
of measuring energy milk in dairy

cows. Univ,, llinois Agric.
Experiment Station. Bulletin
No.308.

Kholif, S.M. and AM. Kholif (2003).
Effect of ruminally protected
methionine on the productive
performance of lactating goats.
Porc. Thel® international conf.
«food for Better health ". NRC, 18-
20 October, Cairo, Egypt.

Klemesrud, M.J.; T.J. Klopfenstein and
A.J. Lewis (2000). Metabolizable
methionine and lysine requirements
of growing cattle. J. Anim. Sci.
,78:199-206. :

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

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

rations. J. Agric. Sci.,, Mansoura.
University, 17:2904-2915.

Mohamed, M.M.; Sayeda, M.M. Ahmed
and MM. Bendary = (1999).
Productive and  reproductaive
performance of growing claves fed
rations containing maize silage.,
Egypt. J. Nutr. and Feeds 2 ( special
issue) :445-454.

NRC. (1989). Nutrient Requirements of
Dairy Cattle 6™ National Research

15

council. Acad. Washington, DC.
USA.

Noftsger, S.; N.R. and ST-Pierre (2003).
Supplementation of methionine and
selection of highly digestible rumen
undegradable protein to improve
nitrogen  efficiency for milk
production. J. Dairy. Sci.; 86:958-
269

Noftsger, S.; NR. §T-Pierre and J.T.
Sylvester (2005). Determination of
tumen degradability and ruminal
effects of the sources of methionine
in lactating cows. J. Dairy Sci;
$8:223-237. :

Overman, OR. and F.P. Sanmann,
(1926). The energy of milk as
releated to composition 3 rd Agric.
Exp. Sta. Bull, PP. 282.

Pisulewski, P.M. kowalski {(1999). The
effect of protected lysine and
methionine on milk yield and its
composition in lactating dairy cows
fed grass silage-based ration.
Journal. of .Animal And Feed
Sciences, 8:341-333.

Pisulewski, P.M. Kowalski and M.
Gorglilii (2002). Lactation response
to ruminally—protected methionine
in cows fed a low protein grass-
silage based diet. Journals of
Animal and Feed Sciences, 11:189-
203.

Robinson, P.H.,; W. Chalupa; C.J.
Sniffen, W.E. juliens; H. Sato, T.F
ujieda; T. Ueda and H. Suzuki
(2000). Influence of abomasal
infusion of high levels of lysine or
methionine, or both on ruminal
fermentation, eating behavior and
performance of lactating dairy



El-Ganiny et al.

cows., J. Animal Sci, 78:1067-
1077.

Rulquin, H.; R. Verite; G. Guinard and

P.M. Pisulewski (1995). Dairy cows
requirements for amino acids in:
Center for Food and Animal
Research and Development.
Agriculture and Agric. Food.
Ottawa, Canada; pp.143-135.

Sancanari, J.B.D.; J.M.B. Ezequiel; R.L.,

Galati; P. Def; JLR.C. Seixas; M.
Santamaria; S.N. Kronka (2001).
Effect of rumen protected and
nonprotected methionine on milk
production and composition of
dairy Holstein cows. Revista
Brasileria De Zootecnia, 30(1) 286-
294,

SAS (1998). Statistical Analysis System

SAS User’s Guide Statistics. SAS
Institute Inc. Editors, Cary, NC.

Seymour, W.M.; C.E. Polan and J.H.

Herbein (1990). Effects of dietary
protein degradability and casein or
amino acid infusions on production
and plasma amino acids in dairy
cows. J, Dairy Sci., 73:735-748.

16

Shirley, J.E.; L.D. Brown; F.R. Toman
and W.H. Stroube (1972). Influence
of varying amount of urea on the
fermentation pattern and nutritive
value of corn silage, J. Dairy Sci.,
55:805.

Van Keulen, J. and B.A. Young (1977).
Evaluation of acid insoluble ash as
a digestibility studies. J. Animal.
Sci., 44:282

Young, B.A.; I.J. Murphy; M. Rath and
B.K. Sloan (2001). Effect of dietary
absorbable methionine and lysine
concentration on milk production
and composition of diary cows
offered grass-silage based diets.
Irish Journal of Agricultural and
food Research, 40:1-11.

S.; JH. Harrison; W. Chalupa; C.
Sniffen; W.Julien; H. Sato; T.
Fujieeda; K. Watanabe; T. Ueda
and H. Suzuki (1998). The effect of
ruminal by pass lysine and
methionine on milk yield and
composition of lactating cows. J.
Dairy Sci., 81:1062-1077.

Xu



Egyptian 1. Nutrition and Feeds (2007)

ezl i pall Al e B3 g3 ;S pall cilall (e dilida eud o aglislt ils
L Adall JE N N sl e

3 gada ¢ Mwyy'}lldﬁmic gﬂllwﬂl.\.ﬁ&ma ﬁhﬂidwmoﬂu
\Q-IMJ-li,’,.h_»au‘ Apd )48 Lasa

| At paadyygpay Aot 308 NS0 — LI Cigaall 38 5e - giad) U Cigay g

Aot pdl a3y ) gpan — Aaghll Y e G e daaly Ao 30 A0S - st ELIMY add ¥

b el (ipfiall AB) aa B e 3S sall Ciladt Ans AT 5 Al o ga dah jall 036 e gl
Ol ZU} g pngl Calea 5 JStad e Il GV 33

e gane g ) ) ppari 23 Bla LA 0 R oy e Wl Al S Wi Thaa &y il o3 el a5
@ﬁ\@lﬂ‘ﬁ)ﬂhﬂir’a‘ﬂ%ﬁ-&‘,ﬁ)&]m

30V paS¥ e pMai0f0 0 + S e cile%e e (0

G gt/ e Catipile g2V 04 01 38 pa€ ¥ 35 w040 4+ 38 5 ile0fpo e (Y

50V U8 pakY o 3 mBu0pV o4 S je %Yo (Y

Lo s/l W pmne Chtisfle g 04 30 (50 2284 3 2 Bu0fV 04 S e alehYo (£

—igh LS il al Sy

I TGWE L PIEURE B [PE VPR LE W PN, PR P IPCOS T PSRN AU R IV - ISR B
AN iy g ol e Jalaa o Agpina 0l ) ) ol panall i il i) Ly e guiageal 360

. ranalh (55 gialh Rl el 85 50 or Dhaes Aguis 50ty 39 13 yinw Gl ) J gSEall o0yl .Y
AR ) 3 S anlia 0 A yina (395 2503 e SaNS BBy T

oma il ISy ol 2 ] Jamn 313 panall sl piall Bl g Dol D 5y 5o A 5l 0 pedid LS £
Ragina g 530 %t oaall A

, A 4y 5 A g Ay pia B35 ) ol (el (i piall Al 0
s (i gdia aa) Obs 33 2 0EVO o 33l A0 R £13RH Jigady pladial SolS Caiead 21
A SN e griie gl JLS S0 gobeal 330 pa A g T e ganall 0 glif LS -V
Cidalae Ciad B eanall (s pfall Lilialy y 405l 3L e ALl (5 yiae Baly 5o Al madaly (s Laa

D (o witally ol @Y 8o 1SN Liad witian 18l iy ya g oy ullt 0 38 5 200 ol g puiaght
LAgSall s o

17



