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SUMMARY 

 

bjective of this study was to evaluate the effect of feeding Moringa oleifera stems (MS) on growth 

performance of growing lambs.  Twenty seven of Rahamni lambs with average initial weight 30±1.84 

kg were divided into three groups (9 each). Lambs in the control  group were fed R1 contained clover 

hay( CH) (1% from live body weight (LBW) plus concentrate feed mixture CFM (3% from LBW), while the 

experimental lambs were fed CH plus 25 % Moringa oleifera  stems from CFM (R2) and 25% Moringa oleifera 

stems from CH plus CFM (R3). Results indicated that the highest (P<0.05) of most nutrients digestibility and 

nutritive values were recorded for control ration (R1), while R2 showed the lowest values and R3 had 

intermediated values. Ruminal pH and ammonia concentration values at 3 hours post feeding differed significantly 

(P<0.05) among tested groups. No significant differences were observed among tested rations for concentration of 

VFA’s before an at all times after feeding. Also, pH values and ammonia concentration before and 6 hours after 

feeding recorded insignificant differences. Acetic acid concentration was significantly changed among different 

rations, which tended to be higher for R2 in all times compared to R1 and R3. On the contrary, propionic and 

butyric acids concentrations were highly significant (P<0.05) differences with feeding R3 followed by R1 then R2. 

These concentration were reflected on A/P ratio which significantly higher with R2 (2.70) compared to R3 and 

R1. Total protein, globulin, urea and creatinine concentrations in plasma recorded insignificant differences, while 

albumin, AST and ALT showed highly significant differences among groups. In the same time, the values of all 

blood parameters of all tested animals were within the normal range of healthy animals. The average daily and 

total body weight gains for lambs fed R1, R2 and R3 were 205.13, 223.8 and 211.77 g and 18.46, 20.14 and 19.05 

kg, respectively with insignificant differences among groups. Rations contained Moringa oleifera stems (R2 and 

R3) achieved higher feed efficiency than control rations with highly significant different. It could be concluded 

that Moringa oleifera stems are suitable for feeding sheep and can be used to replace a part of CH or CFM without 

any adverse effect on the performance of Rahmani lambs.  
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INTRODUCTION 

 

  The recognition of the potential of tree foliage to produce considerable amounts of high protein 

biomass and energy especially in harsh and arid conditions has led to the development of animal farming 

systems that integrate the use of tree foliages with local bulky feed resources (Devendra, 1990 and Pezo, 

1991). Most trees and shrubs are easily propagated and do not require high management inputs (fertilizer, 

pesticides, etc.) or advanced technology. Browse foliages are compensatory components in the diets of cattle, 

sheep and goats and wild in arid and semi-arid regions.  

Moringa oleifera Lam (synonym: Moringa oleifera  pterygosperma, Gaertner), is commonly referred 

to as ‘drumstick tree’ describing the shape of its pod or ‘horseradish tree’ describing the taste of the roots 

(Makkar and Becker, 1996).  It has a multipurpose tree that is cultivated both for human food and animal feed 

in Southern Ethiopia. The leaves could be harvested twice a month and have diverse uses among the local 

people. Leaves are used as a cabbage, to treat malaria, hypertension, stomach disorders, to expel retained 

placenta, to treat asthma and diabetes and has antitrypanosomal activity (Mekonnen et al. 1999).  It can also 

be used as a protein meal (crude protein approx. 60%) in livestock diet. The leaves of this tree are also edible 

and are highly nutritious. It used as livestock feed; Moringa oleifera leaves (crude protein approx. 25%). 

Leafs are free from anti-nutritive factors (e.g. phenols, tannins, saponins, etc.) and high in iron (up to 582 
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mg/kg DM), in beta-carotene (up to 400 mg/kg DM) and in vitamin C (up to 9.2 g/kg DM). Lately, this plant 

has received a lot of attention. Moringa oleifera foliage has been found to increase animal productivity (Foidl 

et al. 2001). 

Many researchers are attention of using Moringa oleifera  leaves as animal feed but it’s still highly 

expensive in our country and we have another part of plants we can used it in ruminants diets and study the 

potentiality of its as animal feed. So, the objective of this study was to evaluate the effect of feeding of 

Moringa oleifera stems to growing lambs on intake, digestibility, growth performance, rumen and blood 

parameters. 

 

MATERIALS AND METHODS 

 

This study was carried out at two places firstly the growth trial was carried out at El-Hadi Farm in 

Oseem City, Giza Governorate , secondly the digestion trials were done at the Experimental Station of 

Animal Production Department, Faculty of Agriculture, Cairo University. Twenty seven Rahmani lambs 

averaged 30kg body weight and 9 months old were divided into 3 groups of 9 animals each according to live 

weight for 90 days trial. Animals in the control group R1) were fed clover hay (CH) (1% from live body 

weight) plus concentrate feed mixture (CFM) (3% from live body weight), while, the experimental animals 

were fed R2) CH plus 25% Moringa oleifera stems (MS) from CFM, R3) 25% MS from CH plus CFM. 

Moringa stems inclusion levels were zero%, 18.75% and 6.25% and the corresponding roughage concentrate 

ratio was 25:75, 44: 56 and 25:75 in R1, R2 and R3, respectively.     

The growing lambs were fed (in groups) CFM and forage twice daily and water was allowed freely all 

the day round. Orts were collected just before offering the next day's feed. Lambs were weighted biweekly 

before morning feeding after 17 h fasting period. The CFM was adjusted biweekly according to body weight 

changes. Feed intake was recorded, daily body weight gain, and feed efficiency (g. feed/g. gain) were 

calculated. Three Rahmani rams were used in (3X3) Latin Square design to evaluate the experimental rations 

through four metabolism trials. During this trial the experimental rations (divided into 75 % CFM and 25% 

roughage) were offered at 2% of live body weight (LBW).  

Feeds and feces were subjected for proximate analyses (A.O.A.C., 1990). Nitrogen free extract was 

calculated by difference. Fiber fractions were analyzed according to Van Soest and Wine (1967). At the end 

of collection period, rumen liquor samples were taken just before morning feeding, three and six hours post 

feeding. Rumen liquor samples were collected through rubber stomach tube attached to electric suction pump. 

Samples of rumen liquor were strained through two layers of cheesecloth and its pH was immediately 

recorded after collection with Beckman pH meters. Strained rumen liquor samples were acidified with 0.1 N 

hydrochloric acid and concentrated orthophosphoric acid and stored by freezing for determination of total 

volatile fatty acids (TVFA's). Concentration of ammonia-N in rumen liquor was determined according to 

Conway (1957), the concentration of TVFA’s was determined in rumen liquor by the steam distillation 

method (Warner, 1964) using Mrkham micro distillation apparatus. Strained rumen liquor samples were 

prepared for FVFA's (acetate, propionate and butyrate acids molar percentage) determination following 

procedures of Erwin et al. (1961) and was measured using  HPLC (Column:Rezex organic acid , Dimensions: 

300 X 7.8 , Mobile phase: 1% orthophosphoric, Flow rate :0.8 ml / min. Detector : UV and wave length 

210nm). At the end of each period blood samples were withdrawn from all the experimental animals. The 

blood samples were taken from the jugular vein in dry clean glasses tubes using heparin as anticoagulant and 

then centrifuged for 15 minutes at 4000 rpm to obtain plasma. Biochemical of blood plasma constituents were 

determined using commercial kits, total protein and creatinine as described by Tietz (1986 and 1990), albumin 

was determined according to Doumas et al. (1971), blood plasma urea was determined according to Patton 

and Grouch (1977). Alanine amino transferase (ALT) and activity of aspartate amino transferase (AST) were 

determined by the methods of Young (1990).  

Data were analyzed using the general linear model procedure of SAS (2000). One way ANOVA 

procedure used to analyze data following the next model: 

Yij = μ + Rij + Eij . 

Where: μ is the overall mean of Yij ; Rij is the treatment effect; Eij is the experimental error.  
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The differences among means were separated according to Duncan’s New Multiple Range Test 

(Duncan, 1955). 

 

RESULTS AND DISCUSSIONS 

 

Chemical composition:  

The proximate composition of Moringa oleifera stems (MS), concentrate feed mixture (CFM) and 

clover hay (CH) is shown in Table (1). Obtained results indicated that MS contained high protein, ash, CF and 

low OM, EE and NFE contents compared to CH and CFM. Meantime CFM had the highest values of OM, 

EE, NFE and the lowest values of ash and CF compared to MS and CH. The mean CP concentration of MS 

was 16.14%, which is within the range of 15.6 to 26.4% reported by other workers (Malik et al. 1967; Gupta 

et al. 1989; Becker, 1995; Makkar and Becker, 1996 and 1997 and Reyes Sa´nchez et al. 2006).  

Concerning fiber fraction exception hemicellulose, MS had the highest values of all fiber fractions 

followed by CH while CFM had the lowest values. The mean NDF and ash concentration of Moringa were 

74.45 % and 9.18%. These values were within the range of 88%and 21.9 % reported by others authors (Malik 

et al. 1967; Gupta et al. 1989; Becker, 1995; Makkar and Becker, 1996 and 1997 and Reyes Sa´nchez et al. 

2006) for NDF and ash, respectively. It is important to realize that the chemical composition of Moringa can 

vary considerably mainly depending on the amount of smaller branches and twigs included along with the 

leaves in the leaf meal. This was shown by Fujihara et al. (2005), who analyzed different fractions of Moringa 

oleifera (leaves, seed cake, soft twigs, and bucks). The leaves and seed cake had a CP content of 

approximately 25 to 30 % while leaves with soft twigs had a CP content of 19.5 %. The CP content of soft 

twigs alone was yet somewhat lower but this fraction can be used for animals with lower nutrient 

requirements. Forages with less than 8 % CP on DM basis are defined by Leng (1990) as low quality forages. 

So, the CP content presented in Table 1 shows that the MS used in this experiment was high quality forage. 

Data showed that, the three experimental rations have nearly similar DM, OM, CP, EE and Ash, but 

ration two (contained 25% CH + 18.75 MS + 56.25CFM) had the higher CF (17.00 %) and lower NFE 

(54.58%) compared to other tested rations. This may be due to that R2 contained the highest proportion of 

roughage compared to R1 and R3 (43.75 vs. 25 and 25 % respectively). Such results were mainly a reflection 

of the chemical composition and the proportion of the experimental feedstuffs. 

Digestion coefficients and nutritive values:  

Results in Table (2) for digestion coefficients were insignificant differences among three tested rations 

for EE and cellulose, while the highest digestibility for other nutrients (DM, OM, CP, CF, NFE, NDF, ADF 

and hemicellulose) were scored with R1 followed by R3 with significant differences between treatments. 

However, ration two led to significantly decrease all nutrients digestibility. This can be explained on the basis 

of that R1 and R3 contained the highest proportion of CFM compared to R2 (75:75:56.25%, respectively) 

with R2 with the highest proportion of MS (18.75%) and consequently had the highest contents of CF and its 

fractions especially ADL compared with other tested rations as shown (Table 1) which caused adverse impact 

on digestion and nutritive values of R2. In general, the higher digestibility values of most nutrients obtained 

of all tested rations may be attributed to the effect of feeding such high quality roughages (CH and MS) which 

provided stimulatory factors to rumen cellulolytic and other bacteria. These factors resulted in some changes 

in digestive function which led to increasing the availability and utilization of nutrients in the rumen and 

could have a significant impact on digestion and nutritive values of experimental rations.    

 Results of nutritive values (Table 2) revealed that TDN and DCP values for experimental rations 

appeared to be more affected by nutrients digestibility and concentrate roughages ratio. It was noticeable that 

R1 with highest nutrient digestibility and high concentrate ratio (75.00 %) showed the highest TDN (65.39%) 

and DCP (11.07%), while R2 with lowest nutrients digestibility recorded the lowest values 59.34% and 9.96 

% for TDN and DCP, respectively. Meantime, intermediate values of nutrients digestibility of R3 led to 

intermediate TDN and DCP values (61.52 and 10.75%) respectively.   
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Rumen parameters:  

 Data of ruminal pH, NH3-N and TVFA’s concentration are presented in Table (3). Results indicated 

that ruminal pH values were significantly (P<0.05) higher with feeding R1 and R2 at 3hours than R3, while 

no significant differences between treatment before feeding and at 6hours after feeding. 

 Concerning sampling time, values of pH before and returned to increase at 6hours after feeding for 

all experimental rations. Similar results were noticed by Mahmoud (2011). Owens et al. (1998) concluded 

that rumen pH is affected TVFA’s concentration in rumen fluid as results of intensive fermentation process of 

both non structural and structural carbohydrates and the production of volatile fatty acids.  

  The means of pH values of sheep fed the different rations were within the normal range as mentioned 

by Hungate (1996) being 5.5 to 6.85. Variations in pH values obtained in the present study could be explained 

that rumen pH values were varied according to the nature of diet, after feeding time and quantities of organic 

acids in the ingesta mentioned before by Phillipson (1970).    

 Values of TVFA’s concentration in Table (3) indicated that the minimum TVFA’s was recorded at 

zero time and gradually increased to the maximum at 3hours post feeding and tended to decrease again at 

6hours post feeding. The highest value of TVFA’s concentration was at 3hours post feeding, which was 

reflected on pH values at the same time. There were insignificant differences in TVFA’s concentration 

between all treatments in all sampling times. Such results might be indicated that inclusion of MS in tested 

rations had created similar rumen environment in relation to TVFA’s production which showed closer values 

for all dietary rations either before or after feeding.  

 Values of ammonia-N concentration in Table (3) indicated that ammonia NH3-N was recorded at 

zero time and gradually increased to the maximum at 3hours post feeding and tended to decrease again at 

6hours post feeding. In this respect, ammonia concentration was found to be significantly (P<0.05) highest 

with R3 compared to other tested rations. Regarding sampling time, NH3-N concentration was significantly 

lowest with R3. The same ration (R3) recorded highly significant values (P<0.05) at 3 and 6hours after 

feeding compared to other tested rations (R1 and R2). 

The decrease in ruminal NH3-N concentration at 3 hours after feeding could be related to the 

utilization of N by the ruminal microorganisms or a dilution from a large rumen total volume. Ammonia-N 

concentration was within the normal range described by Church (1976), being 10 to 45 mg/100 ml depending 

on composition of the ration, time of sampling and method of analysis used. Also, Mehrez (1992) indicated 

that the optimal NH3-N concentration for maximum rate of fermentation in the rumen was affected by the 

dietary type and level of fermented energy in the rumen. Lower ruminal NH3-N concentration may indicate 

best utilization of NH3-N by rumen microbes (Saxena et al. 1971). 

Volatile fatty acids is the mainly source of energy in ruminants especially acetic and propionic acid 

and the major volatile fatty acids was acetic acid, if the ruminants feeding on roughages, this explain the 

following results are presented in Table 4. Result revealed that, acetic acid concentration appeared to more 

affect by the level of roughage concentration ratio, fiber content and fiber fractions in the experimental diet. It 

was noticeable that R2 characterized with the highest roughage ratio, CF content (17.00 vs 14.99 and 14.17%, 

respectively) and fiber fractions, achieved the highest acetic acid concentration. While, the lowest acetic acid 

concentration was recorded with feeding R3 which contained the lowest CF and fiber fractions, meanwhile, 

R3 contained intermediate CF and fiber fractions values recorded intermediate acetic acid concentration.  

Results indicated that, propionic acid with increasing concentrate ratio and using both kinds of 

roughages (CH and MS). It was noticeable that R3 with higher concentrate ratio 75% and containing CH and 

MS provide the highest propionic acid concentration. While, the lowest values were recorded with feeding R2 

contained the lowest concentrate ratio (56.25%) but feeding R1 recorded intermediate values, with highly 

significant differences (P<0.05) among all treatments.  

Proportion of acetic acid is highest on the feeding of high proportion of cellulose rich fibrous diet and 

decrease gradually with corresponding increase in the proportion of propionic acid with variable effects on 

butyric acid on increasing the ratio of concentrate, starch or sugars (molasses) in the diet (Annison and 

Armsrtrong, 1970; Johri et al. 1982; Murphy et al. 1982 and Kamra and Pathak, 1996).   
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Blood parameters:  

Results concerning the effect of feeding sheep on the experimental rations by sheep on some blood 

parameters are shown in Table (5).  In the present study, total proteins in all experimental rations are nearly 

similar within the normal range being 6-8 g/dl (Kancko, 1989). Results indicated that there were insignificant 

differences in blood globulin, urea and creatinine among experimental rations. Data of ALT was significantly 

lower with R2 compared to R1 and R3. In the same time, R3 recorded the lowest value of AST compared to 

R1 and R2 with highly significant differences.  Blood plasma transaminase enzymes activity (ALT and AST) 

are the most important indicators of liver cells activity where increasing the concentration of these enzymes 

indicate the tissue activity are destroyed (Molander et al. 1957). According to Maxwell et al. (1990), blood 

parameters are important in assessing the quality and suitability of feed ingredients in farm animals. Esonu et 

al. (2001) had stated that haematological constituents reflect the physiological responsiveness of the animal to 

its internal and external environments which include feed and feeding. Animashahun et al. (2006) affirmed 

that the comparison of blood chemistry profile with nutrient intake might indicate the need for adjustment of 

certain nutrients upward or downward for different population groups. Evaluation of the blood profile of 

animals may give some insight as to the potentials of a dietary treatment to meet the metabolic needs of the 

animal since according to Church et al. (1984), dietary components have measurable effects on blood 

constituents such that significant changes in their values can be used to draw inference on the nutritive value 

of feeds offered to the animals. 

Body weight change, feed intake and feed conversion: 

 The results of live body weight values are shown in Table (6). There were no significant differences 

(P<0.05) among the lambs at the start of the experiment (IBW), and at the end of the experiment (FBW). 

Also, total body gain and daily gain are within the normal range of daily gain of Rahmani lambs fed 

traditional Egyptian rations (Gabr et al. 2006). Meantime, results of daily and total live body weight indicated 

that equipment of the expected production of the experiment lambs were covered by giving all tested rations.  

Results revealed also that, the average daily gains for successive treatments appeared to more affect by the 

level of MS inclusion in the tested diets.  

 It was noticeable that R2 contained the highest level of MS (18.75% on DM basis of diet) achieved 

the highest daily gain (223.85 g) and total BWG (20.14 kg), followed by feeding R3 (contained 6.25% on DM 

basis of diet) being 211.77 g/day and 19.05 kg as total BWG. While the lowest daily and total BWG were 

recorded with feeding diet without Moringa (R1). The positive relationship between MS inclusion and both 

daily and total BWG is probably a reflection of increasing quality of the diets with increasing level of 

Moringa which well be probably enhance the utilization and the availability of essential nutrients especially 

protein, energy and mineral of the dietary organic matter. Akinyemi et al. (2010) indicated that the optimum 

level of replacement of Panicum maximum grass with MS with feeding West African Dwarf (WAD) rams at 

about 25% which achieved the best N balance and N retention. Data of voluntary feed intake (Table 5) 

indicated that fed R1 contained 25% CH and 75% CFM showed significantly (P<0.05) the highest DM, TDN 

and DCP intakes followed by feeding R3 with the same ratio of roughage concentrate ratio. While, lambs fed 

R2 contained 43.75% roughage: 56.25% CFM recorded the lowest values of DM, TDN and DCP intakes with 

significantly differences between R1 and R2. The highly daily DM, TDN and DCP intakes were mainly due 

to consume more amounts of CFM in R1 and R3 compared to feeding R2.    

Feed efficiency is the amount of DMI or TDN and DCP required producing one kg of live body weight 

gain. Results indicated that lambs fed control rations (R1) were the least efficiency as compared to the lambs 

fed R2 and R3 with highly significant differences. The better feed efficiency obtained by feeding R2 and R3 

may be attributed to the beneficial effects of MS, which provided stimulator factors and essential nutrients 

specially protein, energy, minerals and vitamins that better utilized by sheep. These factors and essential 

nutrients resulted in some change in the digestive function that led to increasing the availability and utilization 

of nutrients in the rumen and could have a significant impact on the feed utilization and growth rate. 
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CONCLUSION 

 

Moringa oleifera stems are suitable for feeding sheep. It could be concluded that Moringa stems can be 

used to replace a part of CH or CFM without adverse effect on the performance of Rahmani lambs.  
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Table (1): Chemical composition and fiber fractions of the experimental feedstuffs and rations (% on 

DM basis). 

Item Feedstuffs Experimental rations 

 CH MS CFM R1 R2 R3 

Chemical composition 

DM 91.07 94.23 91.65 91.25 91.23 91.35 

OM 91.19 90.82 92.80 90.56 90.45 90.48 

Ash 8.81 9.18 7.20 9.44 9.55 9.52 

CP 13.89 16.14 14.83 14.32 14.08 14.32 

EE 3.19 0.87 6.78 5.40 5.09 5.52 

CF 28.92 30.53 10.38 14.99 17.00 14.17 

NFE 45.19 43.28 60.81 55.85 54.28 56.47 

Fiber fractions 

NDF 40.97 74.45 34.91 36.38 37.67 36.39 

ADF 31.32 59.66 20.43 23.08 24.61 22.85 

ADL 8.37 11.20 7.10 7.41 7.58 7.38 

Cellulose 22.95 48.46 13.33 15.67 17.03 15.47 

Hemicellulose 9.65 14.79 14.48 13.30 13.06 13.54 
CH: Clover hay, MS: Moringa oleifera  stems, CFM: Concentrate feed mixtures, R1: CH+CFM, R2: CH+CFM inclusion 

25% MS and R3: CH inclusion 25% MS+CFM.  

 

        

     

Table (2): Digestibility coefficients and nutritive value of the experimental rations.  

 Experimental rations 
Item 

±SE R3 R2 R1 

Digestibility coefficients, % 

0.86 69.28
b
 63.02

c
 72.94

a
 DM 

1.33 73.90
b
 66.68

c
 79.07

a
 OM 

0.59 75.08
b
 70.75

c
 77.27

a
 CP 

3.41 84.04 84.11 87.10 EE 

3.30 52.68
b
 50.88

b
 66.90

a
 CF 

1.44 56.87
ab

 52.76
b
 58.97

a
 NFE 

1.18 57.36
b
 50.16

c
 66.04

a
 NDF 

3.11 57.65
ab

 50.09
b
 67.04

a
 ADF 

3.38 80.61 73.08 76.32 Cellulose 

3.93 65.31
b
 59.71

c
 72.51

a
 Hemicelluloses 

    
Nutritive values, % 

0.88 61.52
b
 59.34

b
 65.39

a
 TDN  

0.08 10.75
b
 9.96

c
 11.07

a
 DCP  

a,b and c: Means in the same row with different superscripts are significantly different (P<0.05).  
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Table (3): Effect of the experimental rations on rumen pH, NH3 and TVFA's. 

 

±SE 
Experimental rations Item 

 R3 R2 R1 

pH 

0.15 6.85 6.75 6.45 Zero time 

0.13 5.55
b
 5.90

a
 5.85

a
 3 hours 

0.13 6.25 6.35 6.40 6 hours 

0.08 6.22 6.33 6.23 Mean  

Ammonia (mg/100ml) 

0.08 16.80
b
 18.20

b
 25.20

a
 Zero time 

0.24 44.80
a
 32.20

b
 36.40

b
 3 hours 

0.40 42.00 29.20 28.00 6 hours 

0.17 34.53
a
 26.53

b
 29.87

ab
 Mean  

Total volatile fatty acids, (TVFA’s) ml/equiv. 

1.96 19.80 19.20 14.40 Zero time 

0.08 23.10 21.80 22.10 3 hours 

0.72 10.60 11.80 17.00 6 hours 

0.13 17.83 17.60 17.83 Mean  
a and b: Means in the same row with different superscripts are significantly different (P<0.05).  
 

 
 Table (4): Effect of experimental rations on rumen volatile fatty acids fractionation. 

 

±SE 
Experimental rations 

Item 
R3 R2 R1 

Acetic 

0.55 47.38
c
 61.72

a
 52.35

b
 Zero time 

0.57 49.22
c
 66.58

a
 59.21

b
 3 hours 

0.52 48.88
c
 52.20

a
 50.80

b
 6 hours 

0.85 48.49
c
 60.17

a
 54.12

b
 Mean  

Propionic 

0.57 26.34
a
 14.68

c
 20.75

b
 Zero time 

0.57 32.44
a
 29.31

b
 29.71

b
 3 hours 

0.57 27.11
a
 22.92

b
 27.31

a
 6 hours 

0.55 28.63
a
 22.30

c
 25.92

b
 Mean  

Butyric 

0.52 18.28
a
 15.59

b
 18.89

a
 Zero time 

0.52 31.33
a
 17.10

c
 22.14

b
 3 hours 

0.57 22.00
a
 21.87

a
 19.89

b
 6 hours 

0.58 23.87
a
 18.19

c
 20.31

b
 Mean  

0.06 1.70
c
 2.70

a
 2.09

b
 Acetate : propionate ratio 

a, b and c: Means in the same row with different superscript are significantly different (P<0.05).  
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Table (5): Blood parameters of growing lambs fed the experimental rations. 

±SE 
Experimental rations 

Item 
R3 R2 R1 

0.02 6.25 6.70 6.65 Total protein, g/dl 

0.17 4.45
b
 4.95

a
 4.85

ab
 Albumin, g/dl 

0.08 1.80 1.75 1.80 Globulin, g/dl  

0.28 34.50 34.00 34.50 Urea, mg/dl 

0.58 0.95 0.90 0.95 Creatinine, mg/dl 

0.57 13.00
c
 17.50

b
 28.00

a
 AST, IU/l 

0.07 20
a
 18

b
 21

a
 ALT, IU/l 

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

 
Table (6): Effect of experimental rations on growth performance of growing lambs. 

 

±SE 
Experimental rations Item 

 R3 R2 R1 

    Body change 

1.84 29.00 29.95 31.25 Initial body weight (IBW), kg 

24.32 211.77 223.85 205.13 Average daily gain, g 

2.19 19.05 20.14 18.46 Total gain, kg 

3.04 48.05 50.10 49.71 Final body weight (FBW), kg 

    Feed Intake 

0.09 1.33
ab

 1.22
b
 1.48

a
 DM, kg 

0.05 0.83
ab

 0.72
b
 0.97

a
 TDN, kg 

0.006 0.089
b
 0.071

b
 0.165

a
 DCP, kg 

0.55 7.00 6.60 7.24 Feed conversion g/g 
a and b: Means in the same row with different superscripts are significantly different (P<0.05). 
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النامية للحمالن اإلنتاجى األداء على المورينجا سيقان على التغذية  تأثيز  

 

 عادل عيد محمد محمود

  مصز–جيزة - 12613- جامعة القاهزة – كلية الزراعة –قسم اإلنتاج الحيوانى 

 

سبعت . انًأكىل وانهعى وأداء انًُى ولياساث انذو نهحًالٌ انُاييت هذفج هذِ انذراست إنً حمييى حأثيز انخغذيت عهً سيماٌ انًىريُجا عهً

غذيج انحًالٌ فً يجًىعت . (حسع حيىاَاث بكم يجًىعت ) كجى لسًج إنً ثالد يجًىعاث 30وعشزوٌ حًم رحًاًَ بًخىسػ وسٌ بذايت 

يٍ انىسٌ انحً، بيًُا انحًالٌ فً انًجًىعاث % 3يٍ انىسٌ انحً يع يخهىغ انعهف انًزكش بُسبت % 1انًمارَت عهً دريس انبزسيى بُسبت 

يٍ سيماٌ انًىريُجا يٍ دريس انبزسيى فً انعهيمت انثاَيت فً % 25سيماٌ يىريُجا كُسبت يٍ انعهف انًزكش و % 25انخجزيبيت غذيج عهً 

أشارث انُخائج إنً أرحفاع ليى انهعى وانميى انغذائيت يع عهيمت انًمارَت، فً حيٍ أٌ انعهيمت انثاَيت أظهزث ليى يُخفعت . انعهيمت انثانثت عهً انخىانً

.  و كاَج ليى انًعايهت انثانثت يخىسطت

نى حسجم فزوق . ساعاث بعذ انخغذيت3أخخهفج ليى درجت حًىظت انكزش وحزكيش األيىَيا بشكم يعُىي بيٍ انًجًىعاث انًخخبزة عُذ 

كذنك نى حسجم درجت حًىظت انكزش واأليىَيا . يعُىيت حزكيش األحًاض انذهُيت انطيارة انكهيت بيٍ انًجًىعاث انًخخبزة لبم انخغذيت وبعذها

كاٌ حزكيش حًط انخهيك يخخهف بشكم يعُىي بيٍ انعالئك، ونكٍ كاٌ األخخالف يزحفع .  ساعاث يٍ انخغذيت6فزوق يعُىيت لبم انخغذيت وبعذ 

عهً انعكس كاٌ حزكيش حًط انبزوبيىَيك وانبيىحزيك يزحفع بشكم يعُىي عُذ انخغذيت عهً . يع انعهيمت انثاَيت يمارَت بانعهيمت األونً وانثانثت

ولذ أَعكسج هذِ انخزكيشاث عهً انُسبت بيٍ انخهيك وانبزوبيىَيك وانذي كاَج يزحفعت بشكم . انعهيمت انثانثت وحبعج بانعهيمت األونً ثى انثاَيت

نى يسجم كم يٍ انبزوحيٍ انكهً، انجهىبيىنيٍ وانيىريا وانكزياحُيٍ فزوق . يمارَت بانعهيمت انثانثت واألونً (2.70)يعُىي يع انعهيمت انثاَيت 

فً َفس انىلج كاَج كم ليى يماييس انذو . يعُىيت، فً حيٍ أوظحج انًماييس األخزي نهذو وجىد فزوق يعُىيت بيٍ انًحًىعاث انًخخبزة

 جى و 211.77 ،223.85، 205.13كاَج ليى يخىسػ يعذل انًُى انيىيً وانًُى انكهً كانخانً . نهحيىاَاث فً انحذود انطبيعيت نصحت انحيىاٌ

انعالئك انًحخىيت . كجى يع انعهيمت األونً وانثاَيت وانثانثت عهً انخزحيب ، يع عذو وجىد فزوق يعُىيت بيٍ انًجًىعاث19.05، 20.14، 18.46

وَسخخهص يٍ هذِ . حممج أعهً كفاءة غذائيت يمارَت بعهيمت انكُخزول يع فزوق يعُىيت عانيت (انعهيمت انثاَيت وانثانثت)عهً سيماٌ انًىريُجا 

انذراست أٌ سيماٌ انًىريُجا حعخبز يُاسبت نخغذيت األغُاو ويًكٍ اسخخذيها فً أٌ ححم يحم جشء يٍ دريس انبزسيى أو يخهىغ انعهف انًزكش 

. بذوٌ أي حأثيز سهبً عهً أداء انحًالٌ انزحًاًَ

 


