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ABSTRACT 

 
  Browses plant  leaves and stems from Suaeda vera and Artemisia 

monosperma hays were evaluated for nutritive potential (chemical composition and 

digestibility characteristics by sheep and goats).Berseem hay was used for 
comparison and barley grains were offered to cover 50% of maintenance 
requirements for sheep and goats , while the tested hay were offered ad.lib. The 
results showed that values of CP for shrub species tested were 9.58% and 9.7% for 
S.vera and A.monosperma   , respectively, while CF and ADL were 28.5%, 15.9% and 
6.7%, 10.4%, respectively.  

The average daily DM intake by both sheep and goats from tested plants 
only were 18.99 and 20.73 g/kgw0.75, respectively, while the means were 35.07 and 
36.05g/kgw0.75 for ration, respectively. 

 Nutrients digestibility coefficients of range plants rations were better than 
Berseem hay. Also, the nutritive values of range plants rations recorded highest 
values than Berseem hay, while the CP digestibility of both S.vera and A.monosperma 

were comparable to that of Berseem hay. All rations by sheep and goats recorded 
positive N. balance, but the highest value was recorded with S.vera ration, while the 
lowest value with Berseem hay.  

It was concluded that S.vera and A.monosperma hay after supplemented 

with barley grains can be used in feeding both sheep and goats. 
Keywords: Halophytic plants – chemical composition- digestibility-                             

sheep- goats. 

 

INTRODUCTION 
 
Halophytic plants are widely distributed throughout the world 

particularly in arid areas. Palatable plant species are few and are always 
over- grazed and disappear fast. Less palatable species are numerous and 
have a patchy distribution.  

Unpalatable halophytes are widely distributed and represent about 
60-70% of the natural rangeland vegetation in several parts in the world. 
Many species are highly resistant to salinity and drought- attributes which 
improve their survival in desert that represent a high proportion of the 
developing world in the mid- latitude regions a high proportion of the 
developing world in the mid- latitude regions (Gihad and El- Shaer, 1994). 

Halophytes (halo= salt, phyte= plant) are not a single taxonomic 
group, but are represented by several thousand species of forbs, grasses, 
shrubs and trees. There are leafless succulents and leafy bushes; there are 
species found only in salt marshes and species that grow in the deserts. 
Halophytes are distributed from coastal areas to mountains and lowland 
deserts (Victor, 1994). 
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Halophytic plants play a significant role in nutrition of ruminant 
livestock. Halophytes species, because of their resistance to heat, drought, 
salinity, alkalinity, drifting sand, grazing and repeated cutting, are the major 
feed resources during the dry season (Fagg and Stewart, 1994). In addition, 
a major advantage of halophytes over herbaceous legumes and grasses is 
their higher crude protein content. However, due to the presence of 
secondary plant metabolites (particularly tannins) in halophytes, digestibility 
of protein and organic matter in these feeds is low (Terrili et al. 1992 and 
Waghorn and Shelton, 1997). 

Ahmed (2003) summarized the reasons which affecting the nutritive 
value of halophytes as follows  
1- plant species and varieties.   2- Stage of growth. 3- Environmental factors 
such as soil and climate 4- Physical and chemical defenses. 

The purpose of the present study is to evocate the performance of 
sheep and goats fed some halophytic plants as a hay form   comparison  with 
Berseem hay. 
 

MATERIALS AND METHODS 
 

This study was conducted at Nubaria Experimental Farm, El- Bostan, 
Behaira Governorate and Laboratories of Animal Production Department, 
National Research Center, Giza,  Egypt. Succulent twigs of  Suaeda  vera 
and Artemisia monosperma shrubs naturally grown in Nubaria desert area 
were cut and sun dried.  
Hay making:  

Hay made by chopping succulent parts (leaves and stems) of two 
plants S. vera and A. monosperma  which were air dried separately on thin 
plastic sheet to avoid mechanical losses or sand contamination.  
Animals and feed managements:  

Three mature male local sheep (40 Kg) and 3 mature male Baladi 
goats (30kg) were used to evaluate nutrients digestibility and N utilization of 
Suaeda vera hay, Artemisia monosperma hay and Berseem (Trifolium 
alexandrinum) hay (BH) rations. The BH was used as a control ration. 
Crushed barley grains were offered to cover 50% of maintenance 
requirements for sheep (NRC, 1985) and goats (NRC, 1981), while tested 
forages were offered ad-lib. Drinking fresh water was available for all 
experimental animals. 
    Animals were kept in pens and fed on their rations for three weeks as 
adaptation period. During this period, the animals were fed gradually to avoid 
any adverse effect then they were kept individually in wooden metabolic 
crates for 15 days as a preliminary period followed by 7 days for total feces 
and urine collection. Feces and urine were collected once daily at 07:00 a.m. 
The animals were usually offered their diet once daily at 08:00. Residual 
rations if any were daily weighed and represented samples of rations offered 
and residues were taken for DM determination. At the end of each digestion 
trial, rumen liquor samples were taken from each animal before feeding 
(zero) and 4 hrs post feeding then filtered. Values of pH were immediately 
measured after sampling by the digital combination electrode pH meter. The 
concentration of ammonia- nitrogen and total volatile fatty acids in the rumen 
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liquor were determined according the Conway and O'Malley (1942) and 
Warner (1964), respectively. Nutrients digestibility of the experimental rations 
were determined by differences using the values of barley obtained by Abd 
EL- Rahman (1996). 
Chemical analysis:  

Proximate analysis was determined for feed ingredients and feces 
according to A.O.A.C.(1990) methods. Goering and Van Soest (1970) 
methods were used to determine cell wall constituents (CWC). 
Statistical analyses:  

Data obtained from this study was statistically analyzed using SAS 
(1990).One-way classification analysis of variance was used.Differences 
among means were examined using multiple range test according to Duncan 
(1955).  
RESULTS and DISCUSSIONS   

The chemical composition and cell wall constituents of the two tested 
range plants compared to Berseem hay are presented in Table (1). 

 Suaeda and Artemisia hay showed the same value of CP (9.58 and 
9.70 %, respectively). These values were lower than the CP content in 
berseem hay. The present  results agreed with that obtained by Abd El-
Rahman et al (2008). They found that the desert range contained protein 
level that would satisfy most of the protein requirement of ruminant animals.  

The CF contents of A.  monosperma and S. vera   were lower   (15.9 
and 28.5%) than that found in Berseem hay (34.59). El-Shaer and Attia- 
Ismail (2002) showed that the CF content of range plants ranged between 14-
30% depending on the seasonal differences and the stage of growth.  

A.monosperma contains the highest value of EE (6.3%) compared 
with Berseem hay or S.vera (4.17 and 1.5%, respectively). The high value of 
EE in A. monospera may be attributed to the high ratio of waxes and 
essential oils compared to true fats present in this plant (Wardeh, 1982). 

The two tested plans showed highest values of ash contents 
compared with that found in Berseem hay. These high values of ash might be 
due to   their high content of salt which could be predicted from the high Na 
and Cl contents (Mohamed, 1996).  
 

Table 1: Chemical composition and cell wall constituents of Berseem 
hay,    Artemisia hay, Suaeda hay and barley. 

Item Berseem hay Artemisia hay Suaeda hay Barley grain 
Chemical composition on DM basis%      

OM 84.14 81.30 79.10 96.90 

CP 10.50 9.70 9.58 10.50 

CF 34.59 15.90 28.50 9.80 

EE 4.17 6.30 1.5 2.50 

NFE 34.88 49.40 39.52 74.10 

Ash 15.86 18.70 20.90 3.10 
Cell wall constituents on DM basis%      

NDF 38.47 42.00 35.70 26.6 

ADF 20.50 33.90 18.50 8.10 

ADL 11.25 10.40 6.70 2.30 

Hemicellulose 17.97 8.10 17.20 18.5 

Cellulose 9.25 23.50 11.80 5.80 
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The tested plants also contained fluctuated values of NDF, ADF and 
ADL, however, S.vera contained the lowest value of ADL(6.70 %)  compared 
with the other plants. The highest value of ADL was found in Berseem hay. In 
this connection, Abd EL-Rahman et al (2008) found that the values of ADL in 
different range plants ranged between 3.5-12%. 

Data of the DM consumed   of both whole rations and hay alone by 
the different animal species expressed as g/kgw0.75 are illustrated in Table  
(2). The DM consumption among the different rations or hay by the two 
animal species showed valuable results, therefore, the mean results were 
used for comparison. 

Sheep consumed   lower value of DM expressed as g/kgw0.75 than 
goats. The  mean values of DM intake by sheep and goats were 18.99 and 
20.73 g/kgw0.75, respectively.  

Regardless to animal species, the DM intake from Berseem hay in 
ration or alone was higher than the tested plants hay. The DM intake of 
tested ration varied within (22.07- 32.94 g/kgw0.75). However, A. monosperma 
hay showed the lowest DM intake compared with the other hays  which might 
be due to its high content of some untinutritional factors like  phenolic 
compounds ,    oxalates , steroids and coumarins (El-Shaer and Attia-Ismail 
,2002).   Van Soest (1965) and Kandil and El-Shaer (1990)  showed that 
there is a significant negative correlation usually exists between forage lignin 
content and either DM intake or nutrient utilization.   

The data of dry matter digestibility (DMD) of tested rations by the 
different animal species are illustrated in Table (2). The average values of 
DMD by the two animal species regardless to the different rations ware 74.25 
and 75.67% for sheep and goats, respectively.    

Regardless to animal species,  the results showed that 
A.monosperma recorded highest DMD than the other tested ration. The DMD 
of the tested rations ranged between 70.92- 77.66%. 

The CP digestibility (CPD) of rations by the two animal species 
showed that regardless to the different rations, the average values of CPD by 
sheep and goats fed different rations were nearly the same .                     

Regardless of animal species, the lowest value of CPD was recorded 
with Berseem hay.  However ,the values  recorded for A. monosperma  hay 
and S. vera  hay were very close . The high CPD recorded with A. 
monosperma and S. vera compared with B. hay might be due to low CF in 
these two tested plants and low ADL content. Abd EL- Rahman et al (2008) 
showed that the concentration of tannin in A.monosperma and S.vera are 
very low, for that the digestibility of CP recorded high values. 

Concerning crude  fiber  digestibility (CFD), the results showed that, 
redardless to the different rations, the average values of CFD by sheep and 
goats fed different rations were nearly the same .  These results disagree 
with those reported by Gihad (1979) and Gihad et al (1988). Those authors 
found that goat digested CF better than sheep. However , regardless animal 
species ,S.vera ration recorded the highest CF digestibility , while 
A.monosperma ration had the lowest value . 

Data of ether extract digestibility (EED) showed that the average 
values of EED for the rations by the different animal species ranged between 
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(59.81- 77.53%) Regardless to plant species, the average values of EED for 
the rations were 71.50 and 68.96% for sheep and goats, respectively .  

Regardless to animal species, data of EED of the experimental 
rations indicated that A. monosperma ration recorded higher (p<0.05) value 
than the other rations. These results disagreed with those obtain by Wardeh 
(1982) how found that desert forages have high EE content owing to their  
high wax and essential oil content, therefore, they showed low EE 
digestibility. 

Sheep and goats recorded very close values for NFE digestibility . 
Regardless animal species , A. monosperma ration recorded the highest NFE 
digestibility  followed by S .vera ration. 
     Data of nutritive values  expressed as TDN and DCP are presented in 
Table ( 2 ) . The overall average of TDN  values  regardless to experimental 
rations were 68.27 and 69.10 for sheep and goats , respectively and 5.84 and 
6.07 for DCP,respectively. Regardless to animal species, it was clear that the 
highest value of TDN were recorded with A. monosperma ration, followed 
with  S. vera , the same trend was obtained by DCP values . 
      The reason for decreasing the nutrients digestibility and nutritive values 
recorded for Berseem hay ration compared with the other two tested rations 
may be due to the roughage : concentrate ratio  in Berseem hay ration was 
66:34 while were 30: 70 and 55 : 45 for A .monosperma and S .vera , 
respectively . Increasing the level of roughage in the ration may be recorded 
the nutrients digestibility of the rations  
Nitrogen utilization: 

Data of nitrogen utilization expressed as g/kgw0.75 for sheep and 
goats are presented in Table (3). The mean values of N intake  recorded for   
two animal species   were 542.7 and 538.33 g/kgw0.75 for sheep and goat, 
respectively.  

The highest values of N  intake regardless to animal species were 
recorded with Berseem hay ration followed with A.monosperma hay ration, 
while the lowest value was recorded  with S.vera. The high N  intake which 
was recorded with Berseem hay might be due to the high protein content and 
high DM intake of Berseem hay.  

There was no significant difference among animal species in faecal 
N, however, sheep excreted more faecal N, than goats. The average faecal N 
by the two animals regardless to tested plants were 214.67 and 210.02  
g/kgw0.75 for sheep and goats, respectively.  
Also,goats showed the lowest value of urinary nitrogen , the averages urinary 
N  were 227.77 and 206.64 g/kgw0.75 for sheep and goats, respectively. 

The highest value of N retention expressed as g/kgw0.75 was 
recorded by goats, while the lowest one was recorded by sheep. The mean 
values of daily nitrogen retention were 100.26 and 121.59 g/kgw0.75 for sheep 
and goats, respectively. These results indicated that goats can utilize the 
desert plants better than sheep These results were in agreement with those 
obtained by Abd EL- Rahman (2008) who found that goats can utilize the 
helophytic plants better than sheep. Regardless animal species , animals fed 
the two desert hays had higher N retention than those given Berseem hay 
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Table (2): Daily DM intake g/kg W.0.75, nutrients digestibility and nutritive 
values of experimental rations by sheep and goats 

             plants 
Animals  

Berseem hay A.monosperma hay S.vera 
hay 

Mean+SD 

 DM intake g/kg W.0.7 (hay only)  
Sheep 30.76a 8.41C 17.80b 18.99 +6.67 
Goats 38.32a 5.07C 18.80b 20.73 + 9.53 
Mean ± SD 34.54a±1.31 6.74C ±2.56 18.3b±1.38  
 DM intake g/kg W.0.75 (rations)  
Sheep  47.58a 24.59C 33.04b 35.07 + 9.32 
Goats  55.76a 19.55C 32.83b 36.05 +10.62 
Mean ± SD 51.67a±3.56 22.07C±3.26 32.94b±0.57  
 Digestibility, %  
DM  
   Sheep 

 
70.92b 

 
76.34a 

 
75.49a 

 
74.25 +2.09 

   Goats 72.32b 77.66a 77.03a 75.67 +3.89 
OM  
  Sheep 

 
71.69b 

 
77.66a 

 
76.33a 

 
75.23 +4.89 

  Goats 72.69b 77.40a 73.96b 74.68 +4.29 
CP  
  Sheep 

 
58.14b 

 
61.27ab 

 
63.76a 

 
61.06 +3.75 

  Goats 59.25sa 63.96b 60.70a 61.30 +3.23 
CF  
  Sheep 

 
61.28 

 
59.18 

 
62.61 

 
61.02 +0.98 

  Goat, 61.93 58.61 62.77 61.10 +0.97 
EE  
  Sheep 

 
59.81b 

 
77.53a 

 
77.16a 

 
71.50 +10.25 

  Goat, 60.35b 73.84a 72.69a 68.96 +8.66 
NFE  
  Sheep 

 
73.33b 

 
88.18a 

 
83.38a 

 
81.63 +7.52 

  Goat, 80.38b 84.46a 80.63b 81.82 +0.97 
 Nutritive values,%  
TDN  
  Sheep 

 
61.41C 

 
74.83a 

 
68.56b 

 
68.27+ 4.59 

  Goat, 65.53b 75.90a 65.88b 69.10+ 6.29 
DCP  
  Sheep 

 
5.46 

 
6.06 

 
6.00 

 
5.84 +0.02 

  Goat, 6.11 6.42 5.68 6.07 +0.03 
a,b and c : Means within row with different superscripts are significantly different at 
(p<0.05) 

 
Table 3: Nitrogen utilization by sheep and goats fed the experimental 

rations . 
          Plants  
Item  

Berseem hay A.monosperma hay S.vera hay Mean +SD 

Nitrogen g/mg 0.75 

N. Intake 
   Sheep  

 
740.00a 

 
498.43b 

 
389.66C 

 
542.70 +98.55 
538.33 +05.07    Goats  810.00a 491.12b 313.57C 

F.Nitrogen     
Sheep  

 
309.76a 

 
193.04 

 
141.21b 

 
214.67 +110.84 
210.02 +113.26     Goats  330.07a 177.00b 122.98c 

U.Nitrogen     
Sheep  

 
364.34a 

 
205.28 b 

 
113.69C 

 
227.77 +151.37 
206.64 +201.73     Goats  354.01a 185.57b 80.34C 

N.Balance     
Sheep  

 
65.9C 

 
100.11b 

 
134.76a 

 
100.26 +57.28 

121.59 +201.73     Goats  125.92 128.55 110.25 

a,b and c : Means within row with different superscripts are significantly different at 
(p<0.05). 
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Data of water balance expressed as ml/kgw0.82 are presented in 
Table (4). Goat consumed the lowest values of total water than sheep. The 
mean values of water intake were 105.71 and 96.51 ml/ kgw0.82 for sheep and 
goats, respectively. The present results agree with the findings of Mohamed 
(1996), who found that goats had significantly less water intake than sheep.  

The overall average of water intake by the two animal species fed the 
different experimental rations, regardless to any environmental effect might 
indicate the following :  
1) The water intake increased with the ration which has high protein content 

(Reynolds, 1983), also, El-Banna (1993) showed that increasing dietary 
protein level increased total water intake.  

2) Water intake also increased with the ration with high salt content (Gihad 
and El- Shaer, 1994). This result showed that B. hay ration recorded a 
highest value of water intake, this result might be due to high content of 
Na and Cl in B. hay.  

The mean values of feacal water excreted were 10.84 and 7.71 ml 
/kgw0.82 for sheep and goats, respectively. The corresponding values of 
urinary water were 34.07 and 24.84, respectively.  

It is worthy to note that the difference between water intake and 
feacal plus urinary water loss is considered as water loss, being 60.8 and 
63.96 ml /kgw0.82 for sheep and goats, respectively. These results indicated 
that sheep showed the lowest values of insensible water loss (ml /kgw0.82). 
Similar conclusion was reported by Mohamed (1996). 
 
Table4: Water balance ml/kgw0.82 by sheep and goats fed the              

experimental rations  
          Plants  
Item  

Berseem hay A. momosperma hay S.vera hay Mean +SD 

Total water intake 
ml/kgw0.82 
Sheep  
Goats  

 
 

129.00a 
123.37a 

 
 

89.16b 
80.08b 

 
 

98.96b 
86.08b 

 
 

105.71+30.19 
96.51+25 

Faecal water ml/kg 
w0.82    
Sheep  
Goats  

 
 

16.39a 
12.78a 

 
 

8.62b 
6.61b 

 
 

7.50b 
3.74C 

 
 

10.84+3.25 
7.71+3.75 

Urinary water 
ml/kgw0.82    
Sheep  
Goats  

 
 

54.80a 
51.13a 

 
 

24.16b 
15.75b 

 
 

23.25b 
7.65C 

 
 

34.07+ 6.25 
24.84+18.79 

Insensible water 
loss ml/kgw0.82    
 
sheep  
Goats  

 
 
 

57.81b 

 
 
 

56.38b 

 
 
 

68.21a 

 
 
 

60.8 +2.37 
63.96 +5.87 59.46b 57.72b 74.69a 

a,b and c : Means within row with different superscripts are significantly different at 
(p<0.05). 

 
 Rumen liquor parameters : 

Data of rumimal pH of animal species receiving different 
experimental rations are illustrated in Table (5). Ruminal pH pre and 4 hrs 
post feeding indicated that goats showed highest values than sheep. The 
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mean values of ruminal pH  pre feeding of animal species were 5.61 and 6.00 
for sheep and goats, respectively. While it was 5.59 and 5.61 for the post 
feeding values.  

This result agree with that obtained by Mohamed (1996) who stated 
that the mean values of pH pre and post feeding were 5.76 and 5.83 for 
sheep and 5.89 and 5.97 for goats, respectively.   

Regardless to animal species it was clear that the highest values of 
pH in both pre and post feeding were recorded with B. hay. This legume plant 
is rich in protein content, in this connection Tjandraatmadja et al. (1993), 
showed that addition of legume plants to sheep diet significantly increased 
the rumen pH values. 

Concerning the concentration of ruminal ammonia- N of sheep and 
goats, the mean values were 12.21 and 13.66 mg/l00 ml at zero time and 
18,57 and 20.45 at 4 hrs post feeding, respectively.  

Regardless to animal species the average values at ruminal 
ammonia- N showed that the high value is recorded with the ration containing 
high protein levels (Berseem hay). In this connection, Kandil et al (1991) 
stated that ruminal microbial protein synthesis requires an adequate supply of 
N  to achieve maximal efficiency. Because of lower N  content of other two 
plants than B. hay, uncoupled fermentation could occur (McMeniman,1976). 
These results agree with that obtained in the present study. 
 
Table5: Rumen liquor parameters at sheep and goats fed experimental 

rations.  
          Plants  
Item  

Berseem hay A. monosperma hay S.Vera hay Mean+ SD 

pH 
Pre feeding 
Sheep 
Goats 

 
 

6.42a 

 
 

5.07b 

 
 

5.33b 

 
 

5.61+0.39 
6.00+0.46 6.68a 5.71b 5.62b 

Post feeding 
Sheep 
Goats 

 
6.0a 

 
5.36b 

 
5.40b 

 
5.59+0.63 
5.61+6.49 6.82a 5.02b 5.00b 

Ammonia N. 
mg/l00ml Pre 
feeding 
Sheep 
Goats 

 
 
 

15.78a 

 
 
 

9.63b 

 
 
 

11.23b 

 
 
 

12.21+2.67 
13.66+2.41 17.04a 11.53b 12.40b 

Post feeding    
Sheep 
Goats 

 
23.58a 

 
16.17b 

 
15.97b 

 
18.57+2.13 
20.45+2.82 24.78a 18.57b 17.99b 

Total volatile fatty 
acids ml eq  
/100ml pre  
feeding 
Sheep 
Goats 

 
 
 
 

5.35 

 
 
 
 

4.47 

 
 
 
 

6.15 

 
 
 
 

5.32+0.68 
6.96+1.37 6.99 5.99 7.90 

Post feeding    
Sheep 
Goats 

 
10.80b 

 
10.38b 

 
14.25a 

 
11.81+2.08 
13.49+2.11 11.33b 12.38b 16.77a 

a,b and c : Means within row with different superscripts are significantly different at 
(p<0.05). 
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The mean values of ruminal TVFA’s were 5.32 and 6.96 ml.eq/ 100 
ml at zero time for sheep and goats, respectively.  TVFA’s concentration in 
rumen reached at 3-4hrs post feeding (El- Shaer et al 1991 and Ibrahim, 
1989). The TVFA’s at 4 hrs post feeding were 11.81 and 13.49 ml eq/ 100 ml 
for sheep and goats, respectively. The present results showed that goats 
recorded the highest value while sheep recorded the lowest value. There 
results agree with that obtained by Mohamed (1996) who found that goats 
recorded high value of  TVFA’s than sheep when received desert plants. 
Also, Bhattia and Ghosal (1993) found that TVFA’s production is related to 
many factors such as physical characteristics, chemical composition of feed, 
feeding frequency, method at feeding, watering and climatic conditions.  

Regardless to animal species, the average of  TVFA’s values within 
4.47 and 7.9 at zero time, but at 4 hrs post feeding the TVFA’s   values were 
fluctuating within a range between 10.38 and 16.77 ml eq/ 100 ml . However, 
animals fed S. vera hay recorded highest TVFA’s values compared with those 
given other hay. 

 

CONCLUSION 
 

          From these results, it is recommended that to improve the native range 
species as well as to cultivate some of high potential shrubs, making hay of 
the succulent parts of less palatable and unpalatable species with other feed 
ingredients will increase the quality and quantity of feed resources. 
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 باستخدام الأغنام والماعز الصحراوية ت غذائية على بعض النباتات الملحيةدراسا
 – *وعبمممممد المبيمممممد عبيمممممد -**أحممممممد محممممممد  نمممممدي – *هاشمممممم حاممممممد عبمممممد المممممرحم 

  *محمد إبراهيمممدوح  *وسها سيد عبد المبيد - *فاطمة منصور سالما 
  .لمركز القومي للبحوثا -  سم الإنتاج الحيواني -1
 القاهرة. –كلية الزارعة بامعة الأزهر  -ج الحيواني سم الإنتا -2

 

أجري هذا البحث في مزرعة المركز القومي للبحوث بمنطقةة النوبررةةة والبرب ةة لمحرف ةة 
المنطقة وبةم بجيةياةر  البحةرة وقد بم الحصول على ب ض النبربرت والبي بنمو بصورة طبة ةة في هذه

وكةرب الاةدم مةب  وال ةردر السةوةدةلبجربةة كةم مةب نبةرت سبخدم في هةذه اأوقد  شمسةر ل مل الدرةس
برلمقررنةة  والمةرعز الأغنةرمفةي بغذةةة  رموإدخرلالنبربةب اوالغذائي لارذةب  الكةمرويالدراسة هو البقةةم 

 .الحرف ةةة لنغنةةرم والمةةرعز المحلةةةة مةةب الشةة ةر حبةرجةةرتالإمةةب  %05س البرسةةةم مةةط بغطةةةة ةبةةدر
 :رت أهم النبرئج مر ةلي اأو

 ل ةردر بةنمةرامةب السةوةده و ( لكةل%859، %8509) ر  البروبةب للنبربةب مبقررب محبوي كرب
ةةس البرسةةم (. كمر أب محبوي الألةرم ةقل عب ن ةره فةي در%5550س البرسةم )ةدر كرب أعلى فى

السةوةده أو  بنبةرتال ردر برلمقررنةة  لنبرت فى محبوي الدهب الخرم ربيرعإد كذلك وج (؛%33)حوالي 
 س. ةالدر

م والشة ةر أعلةي مةب المةأكول فةي س البرسةةالمحبوةة على در ةد أب المأكول مب ال لةقوج
 سةبامكر  لل مئة إأب الأغنةرم أقةل  جةدال ةردر. كةذلك و او مب ال لةقة المحبوةة علةى نبةرت السةوةده كل

 المخبلية برلمقررنة برلمرعز. 
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مةةب  م نوةةةة بةةةب كةةلبوجةةد فةةرو   أنةةل ا مةةب النبةةرئج الخرصةةة ببجةةرر  الا ةةم جةةدلقةةد وو
سجلت الأغنرم والمرعز أعلي قةم لم ةرممت الا ةم  المخبلية كذلك مرعز في ه م ال مئ الأغنرم وال
مت وذلةك فةي كةل م ةرم س البرسةةمةوال ةردر برلمقررنةة بةدرانبرت السوةده على  المحبوةة مط ال مئ 

الغذائةةة  االقةةمفي كل ال مئ . كذلك أ ارت  ر  ةرم حةث كرب مبسروةالا م برسبثنرء م رمل ه م الأل
السةوةده وكةرب أقلاةم  نبرت المحبوةة على ال ردر على ال لةقة نبرت لل مئ  بيو  ال لةقة المحبوةة على

بكوب مبسروةة فةي  بكرد كرنت قةم البروبةب الخرم الما وم س البرسةم. بةنمرةعلى در ةالمحبوة ال لةقة
 خبمم بةب الأغنرم والمرعز في القةم الغذائةة. إ أي  ةمح. ولم ال مئ  الثمث
ال لةقة المحبوةة على السوةده أعلةي القةةم  أ ارتالمحبجز في الجسم  للنةبروجةب برلنسبةو

فةي ال مئة   ر  موجبة وعرمةة كةرب مةةزاب الأزوت ،أقل القةةمس البرسةم ةبةنمر ال لةقة المحبوةة على در
سجل أعلةي القةةم مةط علةقةة  أب بركةز الأمونةر في سرئل الكرشوجد  . برلنسبة لقةرسرت الكرشالثمث
السةوةده وال ةردر وكةذلك وجةد أب بركةةز  فةي عمئة  مبقرربةة القةةم بكةرد بكةوبس البرسةم وكرنت ةدر

أعلةي فةي حرلةة البغذةةة علةى نبةرت السةوةده ثةم ال ةردر بةنمةر سةجلت علةقةة  الطةةررةالأحمرض الدهنةة 
 . القةم س أقلةالدر

سةبخدام النبربةرت الصةحراوةة فةي بغذةةة الحةوانةرت إمكرنةة إ سبنبرجإالدراسة ةمكب  مب هذه
لطرقةة مثةل الشة ةر وذلةك الرعوةة وذلك ب ةد إمةدادهر برلإ ةرفرت الغذائةةة ذات المسةبوي ال ةرلي مةب ا

 حبةرجرت الغذائةة لاذه الحةوانرت الرعوةة. لبغطةة الإ
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