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SUMMARY 

 

he objective of this study was to compare between fresh ryegrass and ryegrass silage in the ability of 

sheep to consume the material, retained its nitrogen in their body with a special reference of some 

inorganic elements. A digestibility and nitrogen and minerals balance trials were conducted to 

compare between fresh ryegrass and ryegrass silage. Twelve mature cross breed rams aged 4 years old and 

weighted around 42 kg in average were assigned randomly into two experimental groups, 6 animals each and 

fed the fresh ryegrass (grass group) and its ryegrass silage (silage group) as a sole source of feedstuffs in the 

rations. Results indicated that dry matter (DM) intake and digestion were reduced by feeding silage (P<0.05), 

whereas dry matter digestibility in the fresh ryegrass group was equivalent to that in the ryegrass silage 

(P>0.05). Lead intake and retention was higher in fresh grass group than silage group (P<0.05). Values of 

nitrogen intake and retention were insignificant (P>0.05) higher in grass group than silage group.  There was no 

significant difference (P>0.05) between grass group and silage group for sodium, magnesium, manganese, iron, 

cobalt, cupper. Whereas, values of potassium, calcium and zinc (intake and retention) were (P<0.05) higher in 

grass group than silage group. It could be concluded that fresh ryegrass was the better when compared with 

ryegrass silage but preserving ryegrass as silage to be used in the rations of ruminant is favorite during fodder 

scarcity season. 
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INTRODUCTION 

 

The major constraints of livestock production in Egypt are the scarcity and fluctuating quantity and 

quality of the year-round feed supply. These constraints have a negative impact on development of 

livestock production. Green fodder and crop residues are the main feedstuffs which play essential role in 

ruminant animals’ nutrition in tropical and sub-tropical countries.  Supply of green fodder to livestock is 

greatly influenced by fodder shortage periods (Shahzad et al., 2009 a, b). Silage making is considered one 

of the most effective practical substitutes to ensure sustainable fodder supply during fodder scarcity 

season (Sohail et al., 2011).  Ryegrass is an annually winter plant which produces high quality forage that 

can be grazed, or harvested as green chop, silage, or hay (Bernard et al., 2002).  Bernard, 2003 reported 

that ryegrass contains moderate concentration of degradable protein and highly concentration of 

digestible energy which support animal growth or milk production.  Lisa et al., 2012 reported that Italian 

ryegrass (Lolium multiflorum Lam., var. italicum) evolved in the Mediterranean region, and in northern 

Italy, its cultivation as forage for livestock dates back as far as the 12
th

 century.  Annual ryegrass has 

moderate to high concentrations of nitrogen and the fiber is highly digestible when harvested in a 

vegetative maturity stage.  Much of the nitrogen in ryegrass silage is soluble or is readily degraded in the 

rumen (Cooke et al., 2009 and Van Vuuren et al., 1990).  Also, Aganga et al., 2004 reported that ryegrass 

is considered high quality forages and their high digestibility makes them appropriate for all types of 

ruminants.  The objective of the study was to compare between fresh ryegrass and ryegrass silage in the 

ability of sheep to consume the material, retained its nitrogen in their body with a special reference to 

some inorganic elements. 

T 
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MATERIALS AND METHODS 

  

This study was carried out at Ras Sedr experimental Station in South Sinai which belongs to Desert 

Research Center, Mtarya, Cairo, Egypt, Labs of Animal Production Department, Faculty of Agriculture, 

Ain Shams University, National Research Centre, and Environmental Studies and Research Institute, 

University of Sadat City.     

Animals and management:  

Twelve mature cross breed rams (4 years old, 42 kg body weight) were divided randomly into two 

similar groups, six animals each. The animals were randomly assigned to receive one of the two tested 

diets, the first fed fresh ryegrass (grass group) and the second fed ryegrass silage (silage group) as a sole 

source of feedstuffs in the rations. 

Silage preparation: 

The silo was made as a hole in the ground measured 2×1×1 m and was built by building blocks away 

from the underground water. Its bottom was furnished by a ten cm layer of stones. The ryegrass was cut 

into small pieces (2-5 cm in length) to be easy to keep in the silo in an anaerobic condition, otherwise the 

material decays to an inedible and frequently toxic product. The small pieces of grass was put in layers 

mixed with 5% of its weight crushed white corn to mediate the pH and hence the fermentation. The 

material was thorough packing in the silo by a mean of plastic sheet to reduce the amount of oxygen and 

encourage a good fermentation. Another plastic sheet was used to cover the silo and a layer from seeds 

and dust was also added by a thickness of around 5 cm. A tractor was passed over the silo content to 

make sure from the pressing process and to explode the remaining air thoroughly. After 8 weeks the 

silage was used to feed the experimental animals in the same time at which green grass was used to feed 

the other group. The quality of silage was thoroughly evaluated and its pH was around 4 and its dry 

matter (DM) content was around 30%. Table (1) showed the organic and inorganic chemical components 

of fresh ryegrass and ryegrass silage on DM basis. 

Digestibility and nitrogen balance trial: 

A digestibility and nitrogen balance trials conducted for 21 day, 14 day as a preliminary period and 7 

days as a collecting period. Animals were fed ad lib and the drinking water was introduced twice times 

daily at 9 a.m. and 5 p.m. Feed also was introduced to the animals twice daily at 8 a.m. and 4 p.m. The 

feed residues, feces and urine were collected daily 30 minutes before morning feeding. 

The animals were weighed at the beginning and at the end of digestibility and nitrogen balance trials. 

The average initial weight of the rams around 40 kg and the final weight was about 43 kg. Animals were 

confined in individual metabolic cages during the experimental period. Feces were quantitative collected, 

daily samples of 10% of feces were taken from each animal, sprayed with a solution of 10% 

formaldehyde and 10% sulphoric acid, then all were dried in the oven at 70 C
o
 for 24 h. Dried feces 

samples were mixed and kept in plastic bottles until analysis. 

 Urine was collected in 5 L volume plastic containers containing 50 ml solution of 10% sulphoric 

acid, daily samples of 10% were taken from each animal and a composite sample was made of the 7 days 

urine collection and kept in dark glass containers for N determination. 

Analytical methods  

Chemical composition of fresh and ryegrass silage, feed residues, feces and urine were analyzed for 

proximate analysis according to AOAC (2007). Minerals profile was analyzed to calculate for minerals 

concentrations in intake, feces and urine to determine minerals balance and apparent absorption using 

atomic absorption and spectrophotometer Mo aa/ae 5/12 according to Sotera and Stux (1979).  

Statistical analysis: 

Statistical analysis of dry matter intake, digestibility, nitrogen balance, apparent absorption data and 

retention of minerals was performed by one way ANOVA using the GLM procedure of SAS (2003).   
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RESULTS AND DISCUSSION 

 

Chemical composition and Intake: 

Chemical composition of fresh ryegrass and ryegrass silage are shown in Table (1). Results showed 

that crud protein (CP), crud fiber (CF), ether extract (EE) and ash contents were higher for ryegrass silage 

compared to fresh ryegrass, while nitrogen free extract (NFE) was higher in fresh ryegrass compared with 

ryegrass silage. This may be due to chemical changes during ensilaging (Nishino et al., 1995). 

The finding regarding CP content of fresh ryegrass and ryegrass silage were close to those found by 

Bernard (2003) (18.8 vs. 20.3, respectively), While were opposite in direction and higher than those 

found by Ozelcam et al. (2015) (12.83 for fresh ryegrass vs. 8.91 for ryegrass silage) and Aganga et al. 

(2004) (14.13 for fresh ryegrass vs. 13.95 for ryegrass silage). 

Table (1) also, shows that the values of CF, EE and NFE is in agreement with Ozelcam et al. (2015) 

found that NFE was higher in fresh ryegrass compared with ryegrass silage (44.09 vs. 42.67) whereas, CF 

and EE were higher in the ryegrass silage compared to fresh ryegrass (35.06 vs. 30.90 for CF and 2.83 vs 

2.49 for EE).  The ash value obtained in this study for fresh ryegrass and ryegrass silage was in the same 

trend and close to that reported by Aganga et al. (2004) (8.0 vs. 8.25).  Some of the differences between 

reports may be based on the differences between plant variety, growth age, soil structure, climate and 

pasture management (Aganga et al. 2004). 

Most of the values of major and minor elements were narrowly higher in fresh ryegrass than ryegrass 

silage (Table 1). These may be attributed to the losses of liquids during the pressing process and to 

explode the remaining thoroughly air. 

Table (2) shows that sheep in fresh ryegrass group consumed more DM than those in the ryegrass 

silage group (P<0.05) by a ratio of 22.3%. This result is in agreement with Sohail et al. (2011) who 

reported that decreased intake of silage has been observed in sheep than those fed fresh or dried fodder. 

Thiago and Gill (1986) demonstrated that the fermentation which occurs during ensiling has two major 

effects on composition of ensiled forage, both of which have a marked influence on the intake and 

efficiency. These are firstly, the degradation of soluble proteins and carbohydrates which is likely to have 

a determinate effect on the efficiency of microbial protein synthesis in the rumen and hence on voluntary 

intake. Secondly, the production of fermentation end products such as amines and organic acids can also 

have a marked effect on silage intake.  

Table (1): Organic and inorganic chemical constituents of fresh ryegrass and ryegrass silage. 

Item Grass Silage 

Component% 

Crud protein (CP)  18.13 19.65 

Crud fiber (CF) 30.30 34.04 

Ether extract (EE) 1.73 3.85 

Nitrogen free extract (NFE) 42.46 34.89 

Ash 7.38 7.57 

Major elements% 

Na 0.318 0.616 

K 1.91 1.88 

Ca 0.32 0.25 

Mg 0.16 0.15 

Minor elements (ppm) 

Mn 125 150 

Fe 160 170 

Zn 23.5 21.0 

Cu 10.5 11.0 

Co 5.0 3.5 

Se 0.50 0.35 

Pb 38.5 36.0 

 

Digestibility: 

According to the findings had been shown in Table (2), there was no significant difference between 

the two groups in DM digestibility (P>0.05).  This result was close to that reported by Ozelcam et al. 
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(2015) (73.07 for fresh ryegrass vs. 73.01 for ryegrass silage).  Values of DM digestibility for fresh 

ryegrass and ryegrass silage were higher than those reported by Catanese et al. (2009), Zhang et al. 

(1995) and Ohshima et al. (1988), while it was lower than those obtained by Amaral et al. (2011) and 

Nishino et al. (1995). The results may be due to the difference in harvest season and silage process.  In a 

term of digested intake of DM g/day and g/kg LBW, the difference was significant (P<0.05), this results 

may be due to higher intake of grass group and probably for the previous mentioned reasons of Thiago 

and Gill (1986).  

Nitrogen balance: 

Table (2) showed that the values of total nitrogen intake, nitrogen excretion and nitrogen retention 

were higher in fresh ryegrass group than ryegrass silage group with no significant difference (P>0.05). 

Also, the nitrogen retention in terms of g/day, g/g NI and g/g DMI was remarkably higher in fresh grass 

than silage group. The reason of that might be due to the degradation of soluble proteins in rumen of 

animals fed silage which might have a detrimental effect on microbial protein synthesis efficiency 

(Thiago and Gill, 1986). Generally, the superiority in N retention in one group than another is affected by 

several factors. From these, possible production of microbial protein synthesis, increased fermentable 

energy presence (Hagemeister et al., 1981), differences in availability of fermentable energy (Tagari et 

al., 1976) availability of N that might escape fermentation from the rumen, an increased utilization of 

NH3 in the rumen (Holzer et al., 1986) and the effect of the free fats in protein synthesis (Sutton et al., 

1983). 

 

Table (2): Means of dry matter intake, digestibility and nitrogen balance of sheep fed fresh grass 

and silage of ryegrass. 

Item Grass group Silage group Sig. 

Live body weight, Kg 42 42  

Dry matter intake 

g/h/day 1099.7
a
 854.3

b
 * 

g/Kg W 26.3 20.4 * 

Dry matter digestibility,% 72.37 72.61 NS 

Digested intake of dry matter 

g/h/day 796.0
a
 620.2

b
 * 

g/Kg W 19.0
a
 14.8

b
 * 

Total nitrogen intake 

g/h/day 31.90 26.86 NS 

g/g DMI 0.029 0.032 NS 

g/Kg W 0.77 0.64 NS 

Nitrogen excretion 

In feces 8.53 6.57 NS 

In urine 19.92 19.76 NS 

Total 28.45 26.33 NS 

Nitrogen retention 

g/h/day 3.45 0.53 NS 

g/g NI 0.107 0.038 NS 

g/g DMI 0.003 0.001 NS 
Means in the same row with the different letter are significantly different at (P<0.05). 

NS: Not significant. 

 

Minerals metabolism: 

Major elements: 

Sodium (Na): 

Table (3) showed that Sodium intake was higher in silage than in fresh grass group (P<0.01). 

However, no significant difference was detected between the two groups in Na retention and apparent 

absorption (P>0.05). That might be due to the higher output of Na via urine in silage group compared 

with fresh ryegrass group (P<0.05).  
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Table (3): Apparent absorption and retention of major elements (means on DM basis). 

Item Grass group Silage group Sig. 

Sodium (Na): 

Intake, g/day 3.430 5.270 ** 

            g/Kg W 0.082 0.128  

Fecal Na, g/day 0.875 0.631 NS 

Urine Na, g/day 2.227 4.555 * 

Retention Na, g/day 0.328 0.384 NS 

App. Absorb., % 75.4 84.20 NS 

      % in intake 0.31 0.62  

Recommended level+ 0.1-0.34 0.1-0.34  

Potassium (K): 

Intake, g/day 21.503 16.126 * 

            g/Kg W 0.514 0.385  

Fecal K, g/day 2.042 1.807 NS 

Urine K, g/day 15.066 11.912 NS 

Retention K, g/day 4.395 2.407 * 

App. Absorb., % 90.53 88.72 NS 

    % in intake 1.96 1.89  

Recommended level 0.5 0.5  

Magnesium (Mg): 

Intake, g/day 1.834 1.266 * 

            g/Kg W 0.0438 0.0303  

Fecal Mg, g/day 1.168 0.863 * 

Urine Mg, g/day 0.463 0.370 NS 

Retention Mg, g/day 0.203 0.033 * 

App. Absorb., % 36.30 31.96 * 

     % in intake 0.17 0.15  

Recommended level 0.06 0.06  

Calcium (Ca): 

Intake, g/day 3.514 2.139 ** 

            g/Kg W 0.0839 0.0510  

Fecal Ca, g/day 1.172 0.987 NS 

Urine Ca, g/day 0.860 0.834 NS 

Retention Ca, g/day 1.482 0.318 ** 

App. Absorb., % 66.89 53.78 ** 

    % in intake 0.32 0.25  

Recommended level+ 0.24-0.34 0.24-0.34  
+: According to NRC (1980) as % of intake. 

*: P<0.05. 

**: P<0.01. 

NS: Not significant. 

 

Regardless type of feed input, NRC (1980) demonstrated that approximately 80% of the sodium that 

enters the gastrointestinal tract arises from internal secretion such as saliva, gastric fluids, bile and 

pancreatic juice. Thus, large variations in salt intake have relatively small effects on the total amount of 

Na entering the gastrointestinal tract.  In addition, any increase in Na intake is accommodated by ready 

excretion in the kidneys as the case in this study.  

In general, dietary concentration recommended by NRC (1980) for Na is 0.2% and ranged from 0.1 

being required by growing beef calves to 0.35% being required by horses. The maximum tolerable level 

was as 9% and our values of total intake were among this value, being around 0.3% in grass and 0.6% in 

silage group. The higher level of intake from Na in silage group might have a negative effect in reduced 

intake from the silage group compared to grass group (El-Shaer et al., 1990). 

Potassium (K): 

Also, Table (3) showed that Potassium intake (g/d) was higher in grass group than in silage group 

(P<0.05). It looked that the main pathway outside the body was via urine (NRC, 1980). The K retention 

was also higher (P<0.05) in grass group than silage group, but there was no significant difference between 

the two groups in apparent absorption (P>0.05). 
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Both recommended and tolerant levels of K were emphasized by NRC (1980) to be 0.5 and 3% of 

intake. K intake in our study for grass and silage groups was 1.96 and 1.89%, respectively. The amount 

excreted in feces was low being around 10% of intake.  Powell et al. (1978) obtained close results and 

they concluded that the regression of fecal K on its intake was no significant. Ward (1966) emphasized 

that there are usually an inverse relationship between Na and K excretion and that was the case in this 

study since the higher amount of Na excreted via urine was in silage group, while the opposite proved 

true in case of K element (Table 3). Apparent absorption of K was high in both groups (90.53 for grass 

group and 88.72 for silage group) with no significant difference (P>0.05) and it was near from the 

obtained values by Kemp et al. (1966) working with dairy cows (89%) and Powell et al. (1978) working 

on lambs fed fresh herbage (89.2%). 

Magnesium (Mg):  

Table (3) showed that a significant increase in Mg intake by grass than the silage group (P<0.05). 

There was significant difference between grass group and silage group in excreted Mg via feces (P<0.05). 

The results indicated that grass group was higher in excreted Mg via feces than silage group.  L'Estrange 

et al. (1967) obtained a linear relationship between Mg intake and fecal output in weathers fed harvested 

herbage at different growth stages. There was significant difference between the two groups in Mg 

retention and apparent absorption (P<0.05) and the grass group was the higher than silage group.  It 

seemed that there a reverse relationship between each of K and Mg results as described by Powell et al. 

(1978). NRC (1980) recommended a daily level of Mg intake to be 0.06% in sheep and the maximum 

tolerable level is 0.5% in DM basis. Our study covered the requirement of Mg (0.16%) and was away 

from the maximum tolerable level described by the literatures.  

Calcium (Ca): 

Table (3) indicated that higher calcium intake was recorded for grass than silage group (P<0.01). The 

same observation was recorded for Ca retention (g/day) and apparent absorption (P<0.01). Values were 

higher than those recorded by Kemp et al. (1966) and Powell et al. (1978). However several factors might 

effect on these results such as; intake (Grace et al., 1974), plant maturation (Butler and Jones, 1973), 

grass species (Reid et al. 1978) and cultivars (Patil and Jones, 1970). The recommended level of Ca for 

sheep was found to be 0.24 up to 0.34% and the maximum tolerable level was found to be 2% of the 

intake. The obtained values in this study were in the range of 0.32 and 0.25% of grass and silage group, 

respectively. There was no significant difference in Ca secretion in fecal and urine for the two groups 

(P>0.05).   

Minor elements: 

There was no significance difference (P>0.05) was detected in intake, retention and apparent 

absorption between the two groups in manganese, iron and copper elements (Table 4). Meanwhile there 

was a significance difference in intake in cobalt and zinc (P<0.01) and lead (P<0.05) where grass group 

was higher than silage group. There was also a significant difference (P<0.05) in retention in zinc and 

lead and the grass group had the higher value. No significance difference was recorded in apparent 

absorption between the two groups through the different tested micro minerals. All elements found in the 

two groups were more than the recommended values (NRC, 1980) and below than the maximum tolerable 

level.  

In comparison with the recommended levels in the Tables (3) and (4), it was found that Ca and Zn 

were within the normal ranges in the two groups, while K, Mg, Mn, Fe, Co and Cu were high. Na levels 

in silage group were marginally toward high level.  Excessively high Fe levels in the forge might inhibit 

use of Cu and leading to cessation of hemopoiesis (SAC/SARI, 1982). Adequacy of Ca and Cu for 

example should be interpreted with caution because concentration of a mineral in blood is due to an 

interaction of many factors, which can initiate mobilization of body reserve such as mineral level in the 

forage, availability and stored amount in the body tissue demand from the element and production 

requirements (Musalia, et al., 1989). In addition, some plasma minerals (Mg and P) were affected by their 

concentration in the diet, while Ca is not (Underwood, 1981). However, a study on plasma levels of these 

minerals might be conducted since low plasma levels are indicative of low mineral intake which of not 

due to low levels in forages, is due to low availability of the mineral to animals (Musalia, et al., 1989). 
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Table (4): Apparent absorption and retention of minor elements (means on DM basis). 

Item Grass group Silage group Sig. 

Manganese (Mn): 

Intake, g/day 0.139 0.127 NS 

g/Kg W 0.003 0.00304  

Fecal Mn, g/day 0.109 0.1000 NS 

Urine Mn, g/day - -  

Retention Mn, g/day 0.030 0.0274 NS 

App. Absorb., % 21.96 21.49 NS 

                       ppm in intake 130 150  

Recommended level
+
 5-20 5-20  

Iron (Fe): 

Intake, g/day 0.175 0.146 NS 

g/Kg W 0.0042 0.00353  

Fecal Fe, g/day 0.130 0.0979  

Urine Fe, g/day 0.0017 0.0015 NS 

Retention Fe, g/day 0.0427 0.0464 NS 

App. Absorb., % 25.85 32.84 NS 

                       ppm in intake 159 170  

Recommended level
+
 80 80  

Cobalt (Co): 

Intake, g/day 0.0056 0.00295 ** 

g/Kg W 0.00013 0.00007  

Fecal Co, g/day 0.0051 0.0026 ** 

Urine Co, g/day - -  

Retention Co, g/day 0.0005 0.00035 NS 

App. Absorb., % 9.32 11.84 NS 

                       ppm in intake 5 3  

Recommended level
+
 0.05-0.1 0.05-0.1  

 

Table (4): Continue 

Cupper (Cu): 

Intake, g/day 0.0111 0.0093 NS 

g/Kg W 0.00027 0.00032  

Fecal Cu, g/day 0.0103 0.0083 NS 

Urine Cu, g/day 0.0002 0.00022 NS 

Retention Cu, g/day 0.0006 0.00078 NS 

App. Absorb., % 7.46 10.82 NS 

                       ppm in intake 10 11  

Recommended level
+
 4-5 4-5  

Zinc (Zn): 

Intake, g/day 0.0257 0.0179 ** 

g/Kg W 0.00062 0.00042  

Fecal Zn, g/day 0.0201 0.0140 ** 

Urine Zn, g/day 0.0014 0.0019 NS 

Retention Zn, g/day 0.0042 0.0020 * 

App. Absorb., % 21.62 21.62 NS 

                       ppm in intake 23 21  

Recommended level
+
 20-40 20-40  

Lead (Pb): 

Intake, g/day 0.0421 0.03095 * 

g/Kg W 0.0010 0.00074 * 

Fecal Pb, g/day 0.0380 0.0285 * 

Urine Pb, g/day 0.0001 0.0001 NS 

Retention Pb, g/day 0.0041 0.0024 * 

App. Absorb., % 9.47 7.92 NS 

                       ppm in intake 38 36  

Recommended level
+
 - -  

+: According to NRC (1980) as ppm of intake.            *: P<0.05.          **: P<0.01. NS: Not significant. 
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CONCLUSION 

 

Fresh ryegrass was the better in DM intake and digestion, nitrogen intake and retention, potassium, 

calcium intake and retention and lead intake compared to ryegrass silage. While dry matter digestibility in 

the ryegrass group, was equivalent to that in the ryegrass silage.  No difference between grass group and 

silage group for sodium, magnesium, manganese, iron, cobalt, copper and zinc retention.  Results 

indicated that fresh ryegrass was the better when compared with ryegrass silage and preserving ryegrass 

as silage to be used in rations of ruminant is favorite during fodder scarcity season. 

 

REFERENCES 

 

Aganga, A. A.; U. I. Omphile; T. Thema and L. Z. Wilson (2004). Chemical Composition of Ryegrass 

(Lolium multiflorum) at Different Stages of Growth and Ryegrass Silages with Additives. Journal of 

Biological Sciences 4 (5): 645-649. 

Amaral, G. A. Kozloski;  A. B. Santos; D. S. Castagnino; A. C. Fluck; R. Farenzena; T. P. Alves and F. 

R. Mesquita (2011). Metabolizable protein and energy supply in lambs fed annual ryegrass (Lolium   

multiflorum   Lam.)   Supplemented with sources of protein and energy. J. Agric. Sci. 149:519-527. 

AOAC (2007). Association of Official Analytical Chemists. Official  Methods  of Analysis, 20
th

 Ed., 

Arlington,  Virginia, USA. 

Bernard, J. K. (2003).  Feeding ryegrass silage in the South East US. Proceedings of the 40
th

 Annual 

Florida Dairy Production Conference, University of Florida, Gainesville, FL, USA. pp. 45-51. 

Bernard, J. K.; J. W. West and D. S. Trammell (2002). Effect of replacing corn silage with annual 

ryegrass silage on nutrient digestibility, intake and milk yield for lactating dairy cows. J. Dairy Sci. 

85:2277-2282. 

Butler, G. W. and D. I. H. Jones (1973). Mineral biochemistry of herbage. Pages 121-162 in G. W. Butler 

and R. W. Bailey, ed. Chemistry and biochemistry of herbage. Vol. 2. Academic Press. New York.  

Catanese, F.; R. A. Distel and M. Arzadun (2009). Preferences of lambs offered Italian ryegrass (Lolium 

multiflorum L.) and barley (Hordeum vulgare L.) herbage as choices. Grass Forage Sci. 64:304-309. 

Cooke, K.M.; J.K. Bernard and J.W. West (2009). Performance of lactating dairy cows fed ryegrass silage 

and corn silage with ground corn, steam-flaked corn, or hominy feed. J. Dairy Sci. 92:1117–1123. 

El Shaer, H. M.; O. A. Salem; H. S. Khamis; A. S. Shalaby and M. F. A. Farid (1990). Nutritional 

comparison studies of goats and sheep fed broiler litters ensiled with desert shrubs in Sinai. Proc. 

Inter, Goat Production Symp., Oct. 22-26, Tallahassee, FL, USA, pp. 70-74.  

Grace, N. D.; M. J. Ulyatt, and J. C. Macrae (1974).  Quantative digestion of fresh herbage by sheep. III. 

The movement of Mg, Ca, P, K, and Na in the digestive tract. J. Agri. Sci. Cambridge 82:321-330.  

Hagemeister, H.; W. Lüpping and W. Kaufmann (1981). Microbial protein synthesis and digestion in the 

high yielding dairy cow. in: W. Haresign, D. J. A. Cole (Eds.) Recent Developments in Ruminant 

Nutrition Butterworths, London :31–48. 

Holzer, Z.; J. G. Morris; M. Gutman; R. Benjamin; N. G. Seligman and E. Bogin (1986).  Physiological 

criteria for improvement of production efficiency in beef cows subjected to nutritional and 

environmental “stress” due to fluctuating seasonal grazing conditions. Final Rep., BARD project I-

132-80, Bet Dagan, Israel. 

Kemp, A.; W. B. Deijs and E. Kluvers (1966).  Influence of higher fatty acids on the availability of 

magnesium in milking cows. Neth. J. Agric. Sci. 14:290–295. 

L' Estrange, J. L.; J. B. Owen and D. Wilman (1967).  Effects of a high level of nitrogenous fertilizer and 

date of cutting on the availability of the magnesium and calcium of herbage to sheep. J. Agri. Sci. 68, 

173-178. 

Lisa, B.; W. Zollitsch and F. K. Wilhelm (2012). The use of Italian ryegrass silage in a low input dairy 

cow feeding system.  Austrian Org. Agr. 2:43–53. 



Egyptian J. Nutrition and Feeds (2016) 

459 

 

Musalia, L. M.; P. P. Semenye and H. A. Fitzhugh (1989). Mineral status of dual-purpose goats and 

forage in western Kenya. Small Ruminant Research 2: 1-9. 

Nishino, N. N; S. Okamoto and S. Uchida (1995). Nitrogen utilization of goats fed silage with or without 

supplements having different rumen degradability. Grassland Sci. 41:202-206. 

NRC. (1980). Mineral Tolerance of Domestic Animals. Washington, DC: National Academy Press. 

Ohshima, M.; T. Nagatomo; H. Kubota; H. Tano; T. Okajima and R. Kayama (1988). Comparison of 

nutritive values between hays and silages prepared from Italian ryegrass (Lolium multiflorum Lam.) 

and its press cake using goats.  J.  Japan Grassl. Sci. 33:396-401. 

Özelçam, H.; F. Kırkpınar and K. Tan (2015). Chemical Composition, in vivo Digestibility and 

Metabolizable Energy Values of Caramba (Lolium multiflorum cv. caramba) Fresh, Silage and Hay. 

Asian Australas. J. Anim. Sci. 10:1427-1432. 

Patil, B. D. and D. I. H. Jones (1970). The mineral status of some temperate herbage varieties in relation 

to animal performance. In: Proceedings of the 11th International Grassland Congress, Surfer's 

Paradise, University of Queensland Press, St. Lucia, pp. 726-730.  

Powell, K.; R. L. Reid and J. A. Balasko (1978). Performance of lambs on perennial ryegrass, smooth 

bromegrass, orchardgrass and tall fescue pastures. II. Mineral utilization, in vitro digestibility and 

chemical composition of herbage. J. Anim. Sci. 46:1503–1514. 

Reid, R. L.; G. A. Jung; I. J. Roemig and R. E. Kocher (1978).  Mineral utilization by lambs and guinea 

pigs fed Mg-fertilized grass and legume hays. Agron. J. 70:9–14. 

SAC/SARI (1982). Trace Element Deficiency in Ruminants. Report of a study group of Scottish 

Agricultural Colleges and Scottish Agricultural Research Institutes, pp. 87.  

SAS (2003). Statistical Analysis System, SAS User's guide: Statistics. SAS Inc. Editors, Cary, NC. 

Shahzad, M. A.; M. Sarwar; M. Aqile; M. Nisa; K. Mahmood and M. S. Khan (2009b). Impact of stage of 

maize fodder harvest on chemical composition, nutrient digestibilities and nitrogen balance in buffalo 

bulls. Pakistan Journal of Zoology, 9:717–720. 

Shahzad, M. A.; M. Sarwar; M. Nisa; A. Iqbal and M. Riaz (2009a).  Feed consumption and weight gain 

of growing buffalo calves as influenced by feeding fermentable energy source in corncobs based diet. 

Pakistan Journal of Zoology, 9, 707–710. 

Sohail, H. K.; M. A. Shahzad; M. Nisa and M. Sarwar (2011). Nutrients intake, digestibility, nitrogen 

balance and growth performance of sheep fed different silages with or without concentrate. Trop 

Anim. Health Prod. 43:795–801. 

Sotera, J. J. and R. L. Stux (1979).  Atomic absorption methods manual. Vol. 1 – Standard condition for 

flame operation. pp. 246. 

Sutton, J. D.; R. M. Knight; A. B. Callam and R. H. Smith (1983). Digestion and synthesis in the rumen 

of sheep and given diets supplemented with free and protected oils. Br. J. Nutr. 49:419-32. 

Tagari, H.; D. Levy; Z. Holzer and D. Ilan (1976). Poultry litter for intensive beef production. Anim. 

Prod. 23:317-327.  

Thiago, L. R. S. and M. Gill (1986). The effect of conservation method and frequency of feeding on the 

removal of digesta from the rumen. Proc. Nutr. Soc. 45, 97A. 

Underwood, E.J. (1981). The Mineral Nutrition of Livestock, 2
nd

 ed. Commonwealth  Agricultural 

Bureaux, Farnham Royal, UK, p. 1. 

Van Vuuren, A. M.; S. Tamminga and R. S. Ketelaar (1990). Ruminal availability of nitrogen and 

carbohydrates from fresh and preserved herbage in dairy cows. Neth. J. Agric. Sa. 38:499-513. 

Ward, G. M. (1966). Potassium metabolism of domestic ruminants' A review.  J. Dairy Sci. 49:268-276. 

Zhang, Y.; L. D. Bunting;  L. C. Kappel and J. L. Hafley (1995).  Influence of nitrogen fertilization and 

defoliation frequency on nitrogen constituents and feeding value of annual ryegrass. J. Anim. Sci. 

73:2474-2482. 

 

 



Abo-Eid et al. 

 هقبرنت بين القيوت الغذائيت لحشيشت الزاي الطبسجت وسيالج حشيشت الزاي فً األغنبم

 

حسنً السيد أحود أبى عيد
1
عبد الوجيد أحود عبيدو و 

2
نصز السيد البزدينً و 

3
حودي دمحم أحود السيد و 

3
حودي دمحم  و 

قنديل
4 

   .الونىفيت – جبهعت هدينت السبداث –والبحىث البيئيت  هعهد الدراسبث –قسن التنويت الوتىاصلت للبيئت وإدارة هشزوعبتهب 1
 هصز. –الجيشة   -الدقً  –الوزكش القىهً للبحىث  –قسن اإلنتبج الحيىانً 2
 هصز. –القليىبيت  –حدائق شبزا  –جبهعت عين شوس  –كليت الشراعت  –قسن اإلنتبج الحيىانً 3
 هصز. -القبهزة  –الوطزيت  –زاء هزكش بحىث الصح –شعبت اإلنتبج الحيىانً والدواجن 4

 

 21ٗسيالج اىزاٙ جزاص.  أسخخذً فٚ اىخجزبت  أجزيج حجزبت ٕضٌ ٍٗيشاُ اىْخزٗجيِ ٗاىَعادُ ىيَقارّت بيِ اىزاٙ جزاص اىطاسج

ّاث حي٘ا 6حٌ حقسيٌ اىحي٘اّاث عش٘ائيا إىٚ ٍجَ٘عخيِ فٚ مو ٍجَ٘عت  ، مجٌ فٚ اىَخ٘سط 41سْ٘اث ٗٗسُ  4مبش ّاضج خييط عَز 

 .ىيغذاءٗحٌ حغذيت إحذٙ اىَجَ٘عخيِ عيٚ اىزاٙ جزاص اىطاسج ٗغذيج األخزٙ عيٚ سيالج اىزاٙ جزاص  مَظذر ٗحيذ 

اىزاٙ جزاص ٗماُ ْٕاك فزق ٍعْ٘ٙ بيِ أشارث اىْخائج إىٚ أُ اىَادة اىجافت اىَأم٘ىت ٗاىَٖضٍ٘ت إّخفضج باىخغذيت عيٚ ىسيالج 

اىَجَ٘عخيِ.  فٚ حيِ أُ ٍعاٍو ٕضٌ اىَادة اىجافت فٚ اىَجَ٘عت اىَغذآ عيٚ اىزاٙ جزاص اىطاسج ماُ يعاده ٍعاٍو ضٌ اىَادة اىجافت 

 سيالج اىزاٙ جزاص ٍع عذً ٗج٘د فزق ٍعْ٘ٙ بيِ اىَجَ٘عخيِ. فٚ اىَجَ٘عت اىَغذآ عيٚ

ٚ أُ اىزطاص اىَأم٘ه ٗاىَحخجش ماُ عاىيا فٚ اىَجَ٘عت اىَغذآ عيٚ اىزاٙ جزاص اىطاسج باىَقارّت مَا أشارث اىْخائج إى

باىَجَ٘عت اىَغذآ عيٚ اىسيالج ٗماُ اىفزق بيِ اىَجَ٘عخيِ ٍعْ٘يا.  أيضا قيٌ اىْخزٗجيِ اىَأم٘ه ٗاىَحخجش ماّج أعيٚ فٚ اىَجَ٘عت 

 ىَجَ٘عت اىَغذآ عيٚ سيالج اىزاٙ جزاص ٗماُ اىفزق بيِ اىَجَ٘عخيِ ٍعْ٘ٙ.  اىَغذآ عيٚ اىزاٙ جزاص اىطاسج باىَقارّت با

أٗضحج اىْخائج أيضا عذً ٗج٘د فزق ٍعْ٘ٙ بيِ اىَجَ٘عخيِ باىْسبت ىنو ٍِ اىظ٘ديً٘ ٗاىَاغْسيً٘ ٗاىَْجْيش ٗاىحذيذ ٗاىن٘بيج 

اىَجَ٘عت اىَغذآ عيٚ اىزاٙ جزاص اىطاسج باىَقارّت  ٗاىْحاص فٚ حيِ ماّج قيٌ اىناىسيً٘ ٗاىشّل )اىَأم٘ه ٗاىَحخجش( عاىيت فٚ

 باىَجَ٘عت اىَغذآ عيٚ سيالج اىزاٙ جزاص ٗماُ اىفزق بيِ اىَجَ٘عخيِ ٍعْ٘ٙ.

ىنِ ، بَقارّخٔ بـسيالج اىزاٙ جزاص حغذيت االغْاًّسخخيض ٍِ ٕذٓ اىذراست أُ اىزاٙ جزاص اىطاسج ماُ األفضو عْذ إسخخذأٍ فٚ 

  طاسج مسيالج ٕ٘ اىَفضو خاله ٍ٘سٌ ّذرة األعالف.حفظ اىزاٙ جزاص اى

 


