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SUMMARY 

 

his experiment was conducted to study the effect of biological and chemical treatments of olive trees 

by-products on chemical composition, degradability, cell wall constituents, digestibility and nutritive 

value and its feeding effect on productive performance of growing sheep. Eighteen (½ Finnish 

Landrace × ½ Rahmani) lambs with average body weight 18.00±0.40 kg and 4 months old were used in this 

study for 120 days. Lambs were distributed into three similar groups (6 lambs each) and randomly assigned to 

three experimental rations. The three respective rations composed of concentrate feed mixture (CFM) + olive 

trees by-products, the control ration (R1) contained untreated olive tree by-products; (R2) treated olive trees by-

products with EM1 and (R3) treated olive trees by-products with El-mofeed. The digestibility and nutritive 

values of experimental rations were determined using nine adult Ossimi rams. Rumen liquor and blood samples 

were collected at the end of collection period. The results showed that nutrient digestibility and feeding values 

(TDN and DCP) were higher (P<0.05) for rations containing treated olive trees by-products than control. The 

highest values of TDN and DCP were observed for R2. Digestibility of cell wall constituents (NDF, ADF, 

cellulose and hemicellulose) were improved by treatments. Concentrations of rumen parameters (NH3-N and 

TVFA’s) were significantly (P<0.05) increased by treatments. However, no significant (P>0.05) differences were 

found in blood constituents (total protein, albumin, globulin, GOT, GPT and urea) among the different 

experimental groups. Blood sereum constituents were generally normal in all experimental groups. Growth 

performance with respect to total body weight gain and average daily gain (ADG) were improved by biological 

and chemical treatments. The same trend was observed for feed conversion and economic efficiency and the best 

values were recoded with R2. It was concluded that inclusion of biologically treated olive trees by-products to 

rations of growing (½ Finnish Landrace × ½ Rahmani) lambs could improve their performance especially 

treatment of olive trees by-products.  

Keywords: olive trees by-products, biological treatments chemical treatments, digestibility, blood and rumen 

parameters, sheep and growth. 

 

 

INTRODUCTION 

 

The feed cost represents more than 70% of the total animal production cost. It is now urgent to look for 

alternative feed stuff to compensate the high cost of the conventional feedstuff. The gap between the 

availability and requirements of animal feed in Egypt is about 9 million tons of dry matter equivalents to 

almost 4 million tons of total digestible nutrients (TDN) per year (Bendary et al., 2006), therefore efforts 

allowed some by products and organic wastes with the aim of decreasing the animals feed shortage. In 

Egypt, there are about 119,000 Fadden planted with olive trees, produce about 314,450 tons of olive 

(Ministry of Agriculture, 2012), basically, one tone of olive produce approximately 350 kg of crude olive 

cake. Olive cake is usually described as low quality feedstuff because of their low nutritive value, high 

content of fiber (Molina-Alcaide and Nefzaoui, 1996 and Abbeddou et al., 2011) and low degradability of 

cell wall component (Teimouri Yansari et al., 2007) and low content of protein and energy (Al-Masri and 

Guenther, 1995). In Sinai where livestock depend mainly upon grazing of natural pastures animals suffer 

from a shortage of feed during most of the year. In such areas, the possibility of using the agro-industrial by-

products as a part of concentrate mixture, in addition to the native range forages is of more than passing 
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interest. Large area are cultivated by olive trees, especially in Sinai and North-western coast zone, therefore, 

there are great amounts of olive by-products without beneficial usage and are considered as wastes.  It has 

been estimated that each olive tree product 22 kg leaves and twigs per year and 25 kg olive cake per 100 kg 

olive fruits (Nefzaoui, 1983) that using olive trees by-products as animal feed could participate in solving the 

problems of feed shortage which is particularly realized at drought seasons and hence the selling price of 

animals products. Most of by-products are poor in nutrients such as protein and vitamins and they are rich in 

fibers with low digestibility. Therefore, there are many methods for improving the nutritive value of these 

by-products like as physical, chemical, physic-chemical and biological treatments. Biological treatment is 

used for increasing the nutritional value of many by-products, because they have significant concentrations 

of simple carbohydrates, such as mono-and disaccharides. For these reasons the microbial conversion of 

these wastes can improve their nutritional value and transforming them into animal feed with high quality 

(Villas-Boas et al., 2002). Akinfemi and Ladipo (2013) showed that fungal treatment of sawdust enhances 

its nutrient contents and in vitro digestibility. Fungi treatment of cotton stalks increased protein content, 

protein digestibility, fiber fractions digestibility and hence improved the overall feeding values. (Deraz and 

Ismail, 2001). The aim of this study is to find out the influence of chemical or biologically treatments of 

wastes produced from olive trees on their nutrients digestibility, feeding value, rumen fermentation, sheep 

performance and their feed economic efficiency of sheep. 

  

MATERIALS AND METHODS 

The experimental work of this study was carried out at Sakha Experimental Station, Animal Production 

Research Institute, Agriculture Research Center. Eighteen crossbred ram lambs (½ Finnish Landrace × ½ 

Rahmani) after weaning at four months of age with an average live body weight 18±0.4 kg were assigned to 

three groups according to live body weight (6 lambs for each). They were assigned at random to the three 

experimental diets. Animals in all groups were fed rations consisting of concentrate feed mixture (CFM) to 

cover their requirements according to NRC (1985) recommendations while, olive trees by-products were 

offered ad lib. The animals were fed the three respective rations in two meals /day (8 a.m and 3 p.m).  

Each group was randomly fed one of the following experimental treatments: R1 (control): concentrated 

feed mixture (CFM) + olive tree by-products; R2: CFM + olive tree by-products treated with EM1. and R3: 

CFM + + olive tree by-products  treated with El-mofeed (91% molasses; 2.5% urea and 6.5% mixing 

minerals and vitamins). The EM1 is a product of EMRO Organization in Japan (EM1) Research 

Organization, Inc., Takamiyagi Bldg. 2F, 2-9-2 Gameko, Ginowan-shi Okinawa, Japan).. It was sprayed on 

fresh olive tree by-products at 60% (v/w) in an airtight container (anaerobic condition). Olive tree by-

products was chopped into 3-5 cm then packed till using. 50 g of residue under investigation were weighted, 

packed in heat resistant bags (10 x 20 cm) and sterilized by autoclaving for 121 
o
C

 
for 30 minutes. The 

treated olive tree by-product was moistened at 65 – 70% and put specific fungal spawn and left for three 

weeks. The untreated and treated olive tree by-products were analyzed for DM, CP, EE and ash content 

according to A.O.A.C. (1995). The nitrogen free extract (NFE) was calculated by subtracting the summation 

percentages of CP, CF, EE and Ash contents from one hundred. Neutral detergent fiber (NDF), acid 

detergent fiber (ADF) and acid detergent lignin (ADL) were determined by the methods of Van Soest et al. 

(1991). A digestibility trial was conducted using nine adult Ossimi rams and divided into three similar 

groups (3 animals for each) averaged (55 ± 2.00kg, a live body weight) and 3 years old. Animals were 

housed in individual metabolic cages for 21 days (14 days as a preliminary period followed by 7 days as 

collection period) to determine the digestibility coefficients and nutritive values of the three respictive tested 

rations. All groups were fed olive trees by-products untreated or treated ad. Lib. Feces were collected 

quantitatively every day and 10% daily sample was taken and sprayed with 10% sulfuric acid and dried 

during the collection period. At the end of the collection period, feces samples for each ram were ground 

mixed well and kept in the refrigerator for chemical analysis. Rumen liquor samples were taken from each 

animal at the end of collection period by stomach tube at 0 and 4 hrs. post-feeding. The Ruminal pH values 

were measured immediately by pH meter (Orion Research, model 201/digital pH meter). Ammonia nitrogen 

(NH3-N) concentration was measured according to Conway and O'Mally (1957). Total VFA’s concentration 

was determined by the steam distillation method according to Abou-Akkada and Osman (1967). Total fungal 

counts were determined according to (Difco, 1984) and microbial protein was measured by sodium 

tangistate methods according to Shultz and Shultz (1970). Feed and fecal samples were chemically analyzed 

according to the methods of A.O.A.C (1995). Blood samples were taken at the end of the experimental 

period. Blood samples were taken from the Jugular vein of three animals in each group at 8.00 am into 

vacationer tubes, and then allow the coagulated blood samples were centrifuged at 3000 rpm for 20 min to 
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obtain blood serum. The supernatant was frozen and stored at -20 oC for subsequent analysis. Blood ser4um 

analyzed for total protein (Armstrong and Carr 1964), albumin (Doumas et al., 1971), globulin (calculated 

by subtracting concentration of serum albumin from the corresponding concentration of total protein), 

creatinine (Folin, 1994), urea (Siest et al., 1981), cholesterol (Fassati and Prenciple, 1982), triglycerides 

(Richmond, 1973) as well as activity of asprtate (AST) and (ALT) aminotransaminases (Reitman and 

Frankel, 1957) and total antioxidant capacity (Sies, 1997) using commercial kits by calorimetric 

determination. 

 Collected data of nutrients digestibilities, rumen fermentation and blood biochemical parameters were 

subjected to statistical analysis using one-way-analysis of variance according to Snedecor and Cochran 

(1980) uses the following mathematical model:  

Yij =  + Ti + eij 

Where: Yij is the parameter under analysis,  is the overall mean, Ti is the effect due to treatment and eij is 

the experimental error. The general linear model of SAS (2004) program was used in processing measured 

parameters. The difference between means was statistically measured for significance at (P<0.05) according 

to Duncan’s test (1955). 

 

RESULTS AND DUSCUSSION 

 

Chemical composition: 

Table (1) shows the effect of biological and chemical treatments on chemical composition and cell wall 

constituents of olive tree by-product. The present data indicated that the values of DM, OM, CF and NFE 

were decreased in treated olive tree by-product. However, CP was increased from 3.34% for untreated olive 

trees by-products to 7.32 and 5.80% for treated with EM1 and El-mofeed treated, respectively. Results are in 

agreement with those obtained by Mahrous et al. (2011&2012) and    El-Ashry et al. (2003) who reported 

that in fungal treated residues (sugarcane bagasse, wheat straw, cotton stalks, pinnae and mid ripe of date 

palms), CP and ash contents  were increased but DM, OM, CF and NFE contents were decreased. Also, 

Fayed et al. (2009) reported that urea or fungal treatment of olive leaves led to decrease CF content; 

meanwhile, CP and ash contents were increased in comparison with those for untreated olive leaves. 

 

Table (1): Chemical composition (% on DM basis) of untreated and treated olive tree by-product and 

concentrate feed mixture (CFM). 

Item 
 Treatment    

T1 T2 T3   CFM* 

DM 91.56 87.60 89.30 88.7 

OM 90.64 85.38 90.60 92.82 

CP 3.34 7.32 5.80 14.16 

CF 53.53 46.32 48.37 11.05 

EE 0.67 1.18 1.10 2.3 

NFE 33.10 30.56 30.53 65.31 

Ash 9.30 14.62 9.40 7.18 

NDF 81.65 74.20 77.32 27.79 

ADF 67.72 59.31 61.22 8.86 

ADL 37.84 26.05 28.30 2.89 

Cellulose 29.88 33.26 32.92 5.88 

Hemicellulose 13.93 14.89 16.10 18.89 
* Concentrate feed mixture (CFM) consisted of: 38% ground yellow corn, 22% undecorticated cotton seed meal, 7% 

soybean meal, 12% wheat bran, 13% rice bran, 5% cane molasses, 2% lime stone and 1% common salt. 

T1: un-treated olive tree by-products; T2: olive tree by-products treated with EM1 and T3: olive tree by-product treated 

with El-mofeed. 
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Digestibility coefficients and nutritive values: 

Nutrients digestibility and nutritive values of un-treated and treated rations are presented in Table (2). 

Data of digestibility trials showed that biological and chemical treatments had a significantly (P<0.05) 

increased digestibility of DM, OM, CP, CF, EE, NFE, NDF, ADF, ADL, cellulose and hemicellulose with 

others of un-treated ration These results are in agreement with those obtained by Abdel-Malik et al. (2003) 

who reported that the digestibility coefficients of DM, OM, CP, CF, NFE, NDF, ADF, ADL, hemicellulose 

and cellulose were increased (P<0.05) for banana by-product treated with both chemical (urea or urea plus 

acid) and biological treatment (bacteria, fungi or bacteria plus fungi) in comparison with others for the 

untreated one. Moreover, Hassan et al. (2005) reported that the average digestibility coefficients of CP, NDF 

and cellulose were higher (P<0.05) in treated banana wastes compared with control. Fayed et al. (2009) 

found that the DM, OM, CP, and CF digestibilities of urea or biological treated olive trees by-product were 

higher than untreated. Also, El-Shafie et al.( 2007) reported that the biological treatment (T. viride)  of wheat 

straw improved the digestibility coefficients of DM, OM, CP, CF, EE, NDF, ADF, ADL, cellulose and 

hemicellulose compared with control. The nutritive values as TDN and DCP were significantly (P<0.05) 

higher for sheep fed rations contained treated (EM1 and El-mofeed) than fed control ration (untreated). 

Deraz and Ismail (2001) reported that biological treatment of cotton stalks could increase their feeding 

values as TDN and DCP compared with untreated cotton stalk. Fayed et al. (2012) found that using potato 

vines treated with T. reesei in sheep ration significantly increased TDN and DCP. These improvements are 

associated with increasing the digestion in fibrous materials particularly hemicellulose in addition to the 

increased bacterial digestion of cell wall content (Hassan et al., 2005).  Ahlam (2017) reported that the 

inclusion of allzyme SSF in the diets significantly (P<0.01) improved the digestibility in comparison with 

the control diet (untreated olive cake Untreated). Sheep fed Olive cake + 1.0 % Allzyme SSF and olive cake 

+ 1.5 % Allzyme SSF diets tended to digest better with more efficiently than those fed the control diet and 

Olive cake + 0.5 % Allzyme SSF with low level of Allzyme SSF (0.5%). 

 

Table (2): Effect of treatments on digestibility coefficients and nutritive values. 

Item 
                       Experimental ration 

±SE 
R1 R2 R3 

Digestibility coefficients%:    

DM 55.32
b
 62.07

a
 61.38

a
 0.20 

OM 55.73
b
 62.53

a
 61.67

a
 0.33 

CP 56.54
b
 64.60

a
 62.14

a
 0.65 

CF 48.42
b
 53.47

a
 52.96

a
 0.44 

EE 74.40 77.04 75.40 0.55 

NFE 59.88
b
 65.40

a
 63.60

a
 0.04 

Cell wall constituents %:    

NDF 59.88
b
 65.40

a
 63.60

a
 0.34 

ADF 42.33
b
 56.43

a
 55.50

a
 0.05 

ADL 33.62
b
 39.82

a
 40.85

a
 0.90 

Cellulose 21.48 20.95 17.92 0.66 

Hemicellulose 48.83
b
 59.89

a
 58.32

a
  

Nutritive value %:    

TDN 54.06
b
 59.69

a
 58.52

a
 0.78 

DCP 5.73
b
 7.42

a
 7.05

a
 0.04 

a and b Means in the same row with different superscript are significantly (P<0.05). 

 

Rumen parameters:               

Ruminal pH values recorded for sheep fed untreated or treated olive tree by-products are shown in Table 

(3). Sheep fed untreated olive tree by-products (control) showed significantly higher (P<0.05) ruminal pH 

values at 0 and 4 hrs. post-feeding than those fed biological and chemical treated groups (R2 and R3). These 

results in agreement with Deraz and Ismail (2001) reported that animal fed fungal treatment showed lower 

(P<0.05) rumen pH value compared with those fed control ration that may related to the more utilization of 
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the diet energy and positive fermentation in the rumen. However, Kholif et al. (2005) and Mahrous et al. 

(2011) reported that biological treatments (fungi or enzyme) did not affected ruminal pH values. Also, 

Mahrous and Khorshed (2012) reported that the differences of ruminal pH values were not significantly 

(P>0.05) among groups fed rice straw treated with T. reesei, Pencellium funiculusms (P. funiculusms) or T. 

reesei +P. funiculusms. Aziz et al. (2008) indicated that biological treatment of olive pruning tree by-

products with Phanerochate chrysosporium (P ch) + S. cervesiae (S C); T. viride + SC; and P ch + T. viride 

+ SC had the highest ruminal pH values compared  with untreated rise straw. 

 

Table (3): Rumen liquor parameters for animals fed the experimental rations.    

 

Item 

Experimental ration  

±SE Time (hrs.) R1 R2 R3 

pH        0 6.55
c
 6.77

a
 6.62

b
 0.02 

 4 6.50
a
 6.17

c
 6.24

b
 0.03 

NH3-N     (mg/100ml)                                           0 19.05
a
 17.28

c
 18.51

b
 0.08 

 4 20.95
c
 28.01

a
 24.39

b
 1.20 

TVFA’s (meq./100ml)                                                  0 9.8
c
 13.21

a
 12.30

b
 1.35 

 4 12.6
c
 17.60

a
 14.78

b
 0.84 

a, b, and c Means within the same row with different superscripts differ (P<0.05). 

 

Ahlam (2017) reported showed lower (P<0.05) rumen pH value compared with those fed control ration 

the control diet (untreated olive cake) compared with sheep fed olive cake + 1.0 % Allzyme SSF and olive 

cake + 1.5 % Allzyme SSF diets  and olive cake + 0.5 % Allzyme SSF with low level of Allzyme SSF 

(0.5%). Rumen pH is one of the most important factors affecting fermentation in rumen and influences its 

functions. Findings also have been reported in buffalo calves (Sabbah et al., 2013). Molina-Alcaide and 

Nefaoui (1996) indicated that feeding olive cake o sheep resulted in favorable pH of fibrolytic activity (pH 

from 6.6 to 7.2). The present data revealed that the highest values of ruminal ammonia nitrogen were 

observed with sheep fed olive tree by-products (R2) followed by R3 and R1 at 0 and 4 hrs. post-feeding. 

These differences of ruminal ammonia nitrogen values may be due to the differences in nitrogen sources 

between treatments (Bassuny et al., 2003a). Similar trend obtained by Mahrous and Khorshed (2012) with 

rice straw; Bassuny et al. (2003b) with sugarcane bagasse. They reported that the ruminal ammonia nitrogen 

by rams fed urea or fungal treated roughage significantly increased (P<0.05) compared to untreated 

roughages. Also, Khorshed (2000) found a significant increase in rumen ammonia nitrogen with fungal 

treated residues and with yeast culture treatment. On the other hand, Hassan et al. (2005) reported that 

ruminal ammonia nitrogen was significantly increased (P<0.05) for untreated banana wastes than that of 

biologically treated group. The increase in ammonia nitrogen concentration with post-feeding may be related 

to degradation of dietary degradable or may be due to NPN content of urea treatment which is converted 

easily to ammonia during the fermentation. Philip et al. (2014) reported that the highest values of ruminal 

ammonia nitrogen were observed with sheep fed pruning grape trees by-products treated with fungi followed 

by treated with urea at 3hrs. post-feeding. These differences of ruminal ammonia nitrogen values may be due 

to the differences in nitrogen sources between treatments. R2 and R3 significantly increased (P<0.05) the 

concentration of TVFA’s. These results are in agreement with those obtained by Mahrous et al. (2012), 

Bassuny et al. (2003b), El-Sayed et al. (2002) and Abd El-Gawad et al. (1993); Philip et al., (2014) and 

Ahlam (2017). They reported that rumen TVFA’s concentrations were significantly increased with 

biological and chemical treatments. 

Total fungal counts and microbial protein: 

As shown in Table (4), R2 and R3 were found to achieve (P<0.05) higher total fugal count compared 

with R1. Data showed significance increase (P<0.05) of microbial protein in favor of groups fed olive tree 

by-products treated being (0.64 and, 0.54 (x10
3
 cfu/ml) for R2, and R3, respectively, compared with the 

control (0.49x10
3
 cfu/m1). The microorganisms used most of the fermentable sugars from the protein for 

protein synthesis. Whereas the white rot fungi-exhibited promising ability for the decomposition of lignin-

cellulose containing materials and for increasing the availability of carbohydrates and production of fungal 

protein Iconomou et al., (1997) and Philip et al., (2014).   

Blood serum parameters:            
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The data of Table (5) showed insignificant (P>0.05) differences among the different experimental rations 

for blood serum total protein, albumin, globulin,  AST and ALT except total antioxidants capacity and  

triglycerides . These results were in agreement with that obtained by Aziz et al. (2008) who reported that 

urea treatment had the higher value (P<0.05) of blood urea. Mousa (2003) showed that urea treatments 

increased serum total protein, albumin and globulin in growing lambs. Mahrous et al. (2011) and Deraz and 

Ismail (2001) reported that no significant differences (P<0.05) were observed in blood constituents as 

feeding rations contained biologically treated roughage.       

 

Table (4): Total fungal counts and microbial protein for animals fed the experimental rations. 

Item Experimental ration ±SE 

R1 R2 R3 

Total fungus Counts (x10
3
cfu/ml) 1.52

c
 1.86

a
 1.60

b
 0.40 

Microbial protein (g/100ml) 0.49
c
 0.64

a
 0.54

b
 0. 20 

a, b and c Means within the same row with different superscripts differ(P<0.05). 

 

Table (5): Effect of biological and chemical treatments on blood  serum parameters for lambs. 

Item Experimental ration ±SE 

R1 R2 R3 

Total protein (g/dl) 6.43 6.55 6.60 0.35 

Albumin (g/dl) 3.69 3.79 4.01 0.19 

Globulin (g/dl) 2.74 2.76 2.59 0.26 

Creatinine (mg/dl) 1.25 1.23 1.22 0.11 

Urea (mg/dl) 43.82 42.15 43.61 3.48 

ALT (U/ml) 20.50 21.25 19.25 2.61 

AST (U/ml) 31.25 43 39 3.67 

Total antioxidants 

capacity (mmol/l) 

0.78
b
 0.98

a
 0.82

b
 0.04 

Cholesterol (mg/dl) 148.50 151 148 4.40 

Triglycerides (mg/dl) 126.75
a
 112.50

ab
 104.50

b
 6.28 

a and b Means within the same row with different superscripts differ (P<0.05). 

 

It is well to recognize that insignificant (P>0.05) differences either among the different experimental 

groups for blood plasma AST and ALT activity. The present values of AST and ALT which are indicators of 

kidney and liver functions and normal activity of the animal hepatic tissues. Consequently, biological 

treatments applied in the present investigation had no an adverse effect on the liver function. These results 

indicate that inclusion of treated olive trees by-products in sheep rations hadn’t any adverse effect on animal 

health, which the presented estimates are being within the normal range reported by Merck (1991) and 

showed a healthy condition of the experimental animals. Group fed R2 had (P<0.05) higher concentration of 

the blood serum antioxidant capacity (mmol/l) compared with R3 and R1. This result could be attributed to 

higher EM1 supplementation as bacterial source of peroxidase in group fed R2. Peroxidase is the most 

important enzymatic mechanisms which protect an organism against oxidative stress which safely interact 

with free radicals as an antioxidant. (Kleczkowski et al., 2004).  

Growth performance and economic efficiency: 

The average values of feed intake, daily gain, feed conversion and economic efficiency are shown in 

Table (6). Data revealed that total body gain and daily gain, were significantly (P<0.05) high for lambs fed 

ration containing either biologically or chemically (El-mofeed) treated olive tree by-products compared with 

control. The highest value of DMI was observed in R3 followed by R2 (EM1). These findings are in 

agreement with that obtained by Abdel-Azim et al. (2011) who reported that DMI for lambs fed ration 

containing treated roughage (rice straw or corn stalks) with T. viride were higher than control ration 

(untreighated). Also, Mahrous (2005) showed that DMI was higher for lambs fed corn stalks treated fungus 

(Cheatomium cellublyticum, CC+ T. viride) followed by that supplemented with T. viride than those fed 

cotton stalks treated with CC then the least one for control (untreated). Feed conversion as kg DMI/ kg gain 
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6.13, 7.01 and 8.08 for R2, R3 and R1, respectively. The best feed conversion was that for lambs fed R2.The 

improvement of feed conversion may be due to improvement in both nutrient digestibilities and nutritive 

value. Similar trend was obtained by Mahrous et al. (2005) reported that groups fed ration containing treated 

wheat straw (T. viride + T. reesei) or cotton stalks treated with T. viride or Cheatomium cellublticum (CC) 

or treated with both fungi revealed better (P<0.05) in feed conversion as DM. Also, El-Marakby (2003) 

indicated that groups fed biologically treated roughage (cotton stalks or wheat straw) were the most efficient 

group in feed conversion. 

Results in Table (6) revealed also that feed cost, LE/kg and relative feed cost, % were decreased as 

biological and chemical treatments in tested ration (R2 and R3) compared to control ration (R1). However, 

the daily profit, LE and relative daily profit% were increased by feeding rations containing olive tree by-

products treated either with EM1 and El-mofeed. Similar trend was observed by El-Shafie et al. (2007) who 

showed that the lowest cost of feed/ kg weight gain and economic efficiency was observed with lambs fed 

ration contained high level of biologically treated wheat straw with T. viride. Also, Abd El-Azim (2011) 

noticed that the lowest feed cost recorded with animal fed treated roughages. Fayed et al.(2009) found that 

feeding sheep on ration containing olive trees pruning by products treated chemically with urea or 

biologically improved animal performance, increased digestibility of all nutrients, increased nutritive value, 

improved rumen liquor and blood parameters, decreased feed cost.  

 

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

Item Experimental ration 

R1 R2 R3 

Initial live body weight (I.B.W), Kg 
 

18.2 18.4 18.4 

Final live body weight (F.B.W), Kg 
 

34.1 39.4 35.8 

Total body gain, Kg 14.6 21.2 18.2 

Daily gain, g 140 168 151 

Feed intake/day (DMI), g:    

CFM 792 863 995 

Olive trees by-products 186 216 240 

Total DM, g 978 1079 1235 

Feed conversion (DMI Kg/Kg gain) 8.08 6.13 7.01 

Economic Efficiency    

Price of daily gain, LE 7.26 10.56 9.06 

Daily feed cost, LE:    

CFM  3.36 3.88 4.10 

Olive trees by-products 0.11 0.14 0.12 

Total daily feed cost, LE 3.47 4.02 4.22 

Feed cost/kg gain, LE 47.79 38.06 46.57 

Daily profit, LE 8.4 10.08 9.06 

Economic feed efficiency,%* 242.0 250.7 214.7 

Relative feed cost, %** 100 79.64 97.44 

Relative daily profit, %*** 100 120.00 107.85 
Price of 1 ton CFM= 4500 LE Price of 1 ton un-treated olive tree by-products = 600 LE. Price of 1 ton treated olive tree 

by-products with EM1 = 700 LE. and Price of 1 ton treated olive tree by-products with El-mofeed = 700 Market price of 

1 kg live body weight in (2019) = 60 LE. 

* Economic feed efficiency% = daily profit/daily feed cost X 100 

**Relative feed cost, %=Feed cost, LE/kg gain (R2 and R3)/R1 

 ***Relative daily profit, % =Daily profit LE (R2and R3)/R1. 

 

CONCLUSION 

 

It could be concluded that incorporation of biological and chemical treatment of olive trees by-products 

in lambs rations improves digestibility, nutritive value and increasing the performance of growing lambs 

meanwhile, solving the problem of environmental pollution and treatment with EM1 (R2) showed the best 

results. 



Mahrous et al. 

 110 

 

 

REFERENCES 

 

Abbeddou S, Riwahi S, Iniguez L, Zaklouta M, Hess H. D and Kreuzer M. (2011). Ruminal degradability, 

digestibility, energy content, and influence on nitrogen turnover of various Mediterranean by-products in 

fat –tailed Awassi sheep. Anim Feed Sci Technol. 163:99-110. 

Abd El-Gawad, A.M.; K. M. Zahran and N.S. Khadr (1993). Use ammoniated wheat or rice straw in goat 

ration. J. Agric. Sci. Mansoura Univ. 18:3466-3480. 

Abdel-Azim, N. Safa; Ahmed, A. Mona; F. Abo-Donia and H. Soliman (2011). Evaluation of fungal 

treatment of some agricultural residues. Egyptian J. of Sheep and Goat Sci., 6(1): 1- 13. 

Abou-Akkada, A. R. and Osman H. E. (1967). Studies on the utilization of non protein nitrogen in Egypt. J. 

Agric. Sci., 169: 25-33. 

Ahlam R. Abdou (2017). Uutilization of allzyme ssf to improve the nutritive value of olive cake in sheep. 

Egyptian J. Nutrition and Feeds (2017), 20 (3): 379-386 

Akinfemi, A. and M. K. Ladipo (2013). Biocoversion of Daniellia oliveri tree sawdust into ruminant feed. 

Pat June, 9(1): 105.ISSEN:0794- 5312. 

 Al-Masri MR.Guenther Kd. (1995). The effect of gamma irradiation on in vitro digestible energy of some 

agricultural residues .Wirtschaftseigene Futter. 41:61-68. 

AOAC. (1995). Official Methods of Analysis. 15
th

 Ed. Association of Official Analytical Chemists, 

Arlington, Virginia, USA. 

Armstrong, W.D. and C. W. Carr (1964). Physiological. Chemistry 3rd ed. pp., 75 Burges Publishing 

CO.Minneapolis, Minnesota, USA. 

Aziz, A. Hend; M. A. El-ashry; Fayed M. Afaf, M. M. Khorshed and Ab.N. Khattab (2008). Using of olive 

trees by-products treated biologically or chemically for sheep feeding in Sinai.  Egyptian J. Nutr. and 

Feeds.11(2):309-328. 

Bassuny, S.M.; A.A. Abdel-Aziz; M.F. El-Sayis; M.N. Omar; H.M. Abdel-Fatah and M.A. Aabdulla 

(2003a). Fibrous crop by-products as feed. 1. Effect of biological, chemical and biochemical treatments, 

sterilization proses and incubation period on chemical composition and in vitro digestibility of corn cobs 

and sugar cane bagasse. Egyptian J. Nutrition and Feeds, 6 (Special Issue): 891-900. 

Bassuny, S.M.; A.A. Abdel-Aziz; M. F. El-Sayis and M.A. Aabdulla (2003b). Fibrous crop by-products as 

feed. 2. Effect of chemical and biochemical treatments on  feed intake, nutritive values and some ruminal 

and blood constituents. Egyptian J. Nutrition and feeds.6 (Special Issue): 901-912.              

Bendray, M. M.;. Ghanem G. H. A  and. Gaafar H. M. A.   (2006). Utilization of rice straw for feeding 

ruminants: (Productive performance of lactating buffaloes fed rice straw silage). J. Agric. Sci. Mansoura 

Univ., 31(8): 5025-5038. 

Conway, E.F. and E. O'Mally (1957). Micro diffusion methods. Ammonia and urea using buffered 

absorbents. Biochem. J., 36: 655-668.  

Deraz, T. A. and H. Ismail (2001).Cotton stalks treated with white- rot fungus for feeding sheep. Egyptian 

J.Nutri. and Feeds. 4 (Special Issue): 423- 431. 

Difco, M. (1984). Dehydrated Culture Media Regents for Microbiology, 10
th

 edition, Difco Laboratories 

Incorporated Detroit, Michigan, USA. pp. 689-691. 

Doumas, B. T.; W. A. Wastson and H. G. Biggs (1971). Albumin standards and the measurement of serum 

albumin with bromocresol green. Clin. Chem. Acta., 31:87-90. 

Duncan, D. B. (1955). Multiple Range F Test. Biometrics, 11:1- 42. 

El- Marakby, K. M. A. (2003). Biological treatments of poor quality roughage and its effect on productive 

performance of ruminants. M. Sci. Thesis Anim. Prod. Depart. Fac. Agric. Zagazeg Univ. 



Egyptian J. Nutrition and Feeds (2019) 

 

 

111 

El-Ashry, M.A.; A.M. Kholif; M. Fadel; H.A. El-Alamy; H.M. El-Sayed and S.M. Kolif (2003). Effect of 

biological treatments on chemical composition, in-vitro and in-vivo nutrients digestibilities of poor 

quality roughage. Egyptian J. Nutrition and Feed, 6 (2): 113- 126. 

El-Sayed, H. M.; M. A. El-Ashry; H. M. Metwaly; M. Fadel and M. M. Khorshed (2002). Effect of chemical 

and biological treatments of some crop residues on their nutritive value. 3-Digestion coefficient, rumen 

and blood serum parameters of goat. Egyptian J. Nutr. and Feeds. 5(1): 55-69. 

El-Shafie, M. H.; A. A. Mahrous and T. M. M. abdel-Khalek (2007). Effect of biological treatments for 

wheat straw on performance of small ruminants.  Egyptian J. Nutr. and Feeds. 10(2) Special Issues: 635-

.645 

Fassati P and L. Prenciple (1982). Colorimetric of determination of cholesterol. Clin. Chem., 28.2077. 

Fayed, M. A. Amal; M. H. M. Yacout; A. A. Mahrous; A. A. Hassan and Zedan H. Afaf (2012). Improving 

of nutritive value of potato veins by biological treatments and its effect on small ruminants’ production 

performance. Egyptian J. Nutr. and Feeds.15 (1):261-271. 

Fayed, M. Afaf; M. A. El-Ashry and Aziz A. Hend (2009). Effect of feeding olive tree pruning by-products 

on sheep performance in Sinai. World J. Agric. Sci. 5(4) 436-445. 

Folin, O.Z. (1994). Colorimetric of determination of plasma cereatinine. Phys. Chem. 268: 228. 

Hassan, A. A.; M. H. M. Yacout; M. K. K. Mohsen; M. I. Bassiouni and M. Abd-Ell (2005). Banana Wastes 

(Musa acuminate L) silage treated biologically or with urea for dairy cows feeding. Egyptian J. Nutr. and 

Feeds, 8 (Special Issue):49-64. 

Iconomou, D.; K. Kandylis; C. Israilides and P. Nikokyris (1997).  Protein enhancement of sugar beet pulp 

by fermentation and estimation degradability in the rumen of sheep. Small Ruminant Res., 27: 55-69. 

Khorshed, M. M. A. (2000). Different treatments for improving nutritional quality of some crop residues 

used in ruminant nutrition. Ph. D., Fac. of Agric., Ain Shams Univ. 

Kleczkowski, M.; W. Klucinski; J. Sikora and M. Zdanowicz (2004). Role of antioxidants in protection 

against oxidative stress in cattle-trace elements and enzymatic mechanisms (Part 3). Pol. J. Vet. Sci., 

7(3): 233-240. 

Mahrous, A. A. (2005). Effect of fungus treatments of cotton stalk on sheep performance. Egyptian J. Nutri. 

and Feeds.8 (2) Special Issue: 529. 

Mahrous A. A. and M. M. Khorshed (2012). Improving the nutritive value of rice straw by fungal treatments 

for feeding sheep. Egyptian J. Nutr. and Feeds.15 (2):247-254.       

Mahrous A. A.; E. H. El-Shafie; and T. M. M. Abdel- Khalek (2011). Performance of Growing lambs fed 

fungus treated sugarcane bagasse. Egyptian J. of Sheep and Goat Sci. 6(1): 27-35. 

Merck (1991).  The Merck Veterinary Manual. Seven Edition. 1991.  

Ministry of Agriculture (2012). Economic Affairs, Sector of Agricultural Statistics, Egypt. (1): Nov. 

Molina-Alcaide E., & Nefzaoui A. (1996). Recycling of olive oil by-products: possibilities of utilization in 

animal nutrition. Int Biodeterior Biodegrad. 38:227–235.  

Mousa, K. M. M. (2003).Comparison of untreated and treated barley straw in Baladi lambs feeding. 

Egyptian Journal Nutrition and feed. 6:103-111.   

Nefzaoui, A.(1983).Etude de l’utilisation dessous-produits de l’olivier en alimentation animal en Tunisie. 

Animal Production and Health Division FAO, Rome. 

NRC (1985). Nutrient Requirements of Domestic Animals Nutrient Requirements of Sheep 5
th

 Ed. National 

Academy of sciences- National Research council, Washington D. C. , USA.  

Phillip, Y. L.; A. A. Mahrous; A. A.  Khir and Safa N. Abdel-Azeem (2014). Productive performance of 

small ruminants fed pruning fruits trees by products. 1. Effect of treated pruning grape trees by-products 

on growing ossimi lambs. Egyptian J. Nutrition and Feeds (2014), 17 (3): 409-421. 

Reitman, S. and S. Frankel (1957).Colorimetric determination of GPT activity according to the Reitman and 

Frankel method.Am.J.clim.path.28- 56. 



Mahrous et al. 

 112 

Richmond, W. (1973). Clin. Chem., 19, 1350.SAS (2009). Statistical Analysis System. SAS Institute, 

version 9.2. Cary, NC, USA. 

Sabbah, M. Allm; G. H. Zaza; A. A. Mahrous and Sherein H. Mohamed (2013). Degradation of phenolic 

compounds in Buffalo calve starter by peroxidase enzyme from natural sources: 1-Effect on growth 

performance of growing calves before complete rumen development. Egyptian J. Nutrition and Feeds. 16 

(2): Special Issue: 57-67 

SAS (2004). SAS/STAT 9.1.3 User’s Guide: Statistical Analysis System  Institute Inc., Cary, NC, USA. 

Shultz, T. A. and E. Shultz (1970). Estimation of rumen microbial nitrogen by three analytical methods. J. of 

Dairy Sci., 53 : 781-784. 

Sies, H. (1997). Oxidative stress: oxidants and antioxidants. Exp. Physiol., 82 (2), 291–295. 

Siest, G.; J. Henny and F. Schiele (1981). Interpretion des examens de laboratories , karger Ed., P. 206. 

Snedecor, W. and W. Cochran (1980). Statistical Methods. Iowa State University Press, Ames Iowa, seventh 

edition.  

Teimouri Yansari, A., H. Sadeghi, Z. Ansari-Pirsarai and H. MohammadZadeh, (2007). Ruminal dry matter 

and nutrient degradability of different olive cake by–products after incubation in the rumen using nylon 

bag technique. Int. J. Agric. Biol., 9: 439–442. 

Van Soest, P.J. (1982). Nutritional Ecology of the Ruminant. Books, Inc., Caravels, USA. 

Van Soest,P.J.,J.D.Robertson and B.A.Lewis, (1991).Methods for dietary fibre, neutral detergent fiber and 

non–starch polysaccharides I n relation to animal nutrition . Journal of Dairy Science,74:3583. 

Villas-Boas, S.G.; E. Esposito and D. A. Mitchell (2002). Microbial conversion of lignocellulosic residues 

for Production of animal feeds. Journal of Animal feed science and technology.98 ,1-2. 

 



Egyptian J. Nutrition and Feeds (2019) 

 

 

113 

 الأغٌاموتاثيش رلك علً اداء ث تقلين اشجاس الزيتىى بالوعاهلاث البيىلىجيت والكيوائيت القيوت الغزائيت لوخلفا

 

احوذ عبذ الشحوي هحشوس
1

وايوي سعيذ كشكىتلً 
2 

و
 

علاء الذيي احوذ حسي الطحاى
1
و يىسف حسيي حافظ 

1
   

و محمد الشىسي
1   

صاهىئيل كبشئيل هىسً و
2 

1
 هصش. -الجيزة –الذقً  -هشكز البحىث الزساعيت  -اج الحيىاًًهعهذ بحىث الاًت 

2 
  سىسيا. –دهشق  –اكساد  –شكز العشبً لذساساث الوٌاطق الجافت والاساضً القاحلت الو

 

ٌ الاوسيًً عهً الاداء الاَخاخي نهحًلا نًخهفاث حقهيى اشدار انشيخىٌ اخزيج هذة انذراست نخقييى حاثيز انًعايهت انبيىنىخيت او انكيًاويت

حًلاٌ /يدًىعت(. غذيج 6اشهز حى حىسيعها عشىائيا انً ثلاثت  يداييع ) 4كدى عًزها  0.2± 18حًم بًخىسظ وسٌ  18حيث اسخخذو 

مدة الاغُاو   يىو عهً عهيقت يكىَت يٍ عهف يزكش ويخهف حقهيى اشدار انشيخىٌ وكاَج انعلائق عهً انُحى انخانً:120ل

 .نهشبع عهف يزكش + يخهفاث حقهيى اشدار انشيخىٌ غيز يعايم )يدًىعت انًقارَت(يخهىط  انًدًىعت الاونً: 

 .نهشبع EM1عهف يزكش + يخهفاث حقهيى اشدار انشيخىٌ انًعايم بًحهىل يخهىط  انًدًىعت انثاَيت: 

 نهشبع عهف يزكش + يخهفاث حقهيى اشدار اانشيخىٌ انًعايم بانسائم انًغذي انًفيذيخهىط  انًدًىعت انثانثت: 

او بانسائم  EM1اشارث انُخائح انً سيادة يعذل اخخفاء كم يٍ انًادة اندافت وانعضىيت وانبزوحيٍ انخاو نهًخهفاث انًعايهت سىاء بًحهىل 

فً كم يدًىعت( نخقذيز يعايلاث انهضى وانقيًت انغذائيت فً صىرة يزكباث كهيت يهضىيت وبزوحيٍ  3انًُى ) تش حاياكب 9واسخخذو  انًغذي

حخىيت عهً يخهفاث حقهيى خاو يهضىو وقذ اشارث انُخائح انً ححسٍ قيى كم يٍ يعايلاث انهضى وانًزكباث انكهيت انًهضىيت نهعلا ئق انً

% يزكباث كهيت يهضىيت؛ 59.69انسائم انًغذي انًفيذ وقذ سدهج انًعايهت انثاَيت اعهً انقيى. ) او EM1اشدار اانشيخىٌ سىاء انًعايهت ب 

% بزوحيٍ خاو يهضىو ( وبصفت عايت فاٌ انًعايلاث ادث انً سيادة يعايلاث هضى يكىَاث الانياف. كًا اشارث قياساث انكزش انً 7.42

هيت  َخيدت انخغذيت عهً يخهفاث  حقهيى اشدار انشيخىٌ انًعايهت بيًُا نى حخاثز يكىَاث انذو. سيادة حزكيش الايىَيا والاحًاض انذهُيت انطيارة انك

انُخائح ادث انًعايلاث انً سيادة يعذل انًُى انيىيً  وكذنك ححسٍ كفاءة انخحىيم انغذائً يًا ادي انً حقهيم حكهفت اَخاج كدى ًَى وكاَج افضم 

 يع انًدًىعت انثاَيت. 

ًغذي انًفيذ فً علائق ناو انسائم ا EM1انذراست اَت يًكٍ اسخخذاو يخهفاث حقهيى اشدار انشيخىٌ انًعايهت سىاء بًحهىل  يسخُخح يٍ هذِ

يم الاغُاو الاوسيًً حيث ادث انًعايلاث انً ححسٍ يعايلاث انهضى وانقيًت انغذائيت هذا بالاضافت انً ححسٍ يعذل انًُى انيىيً وكفاءة ححى

 .          EM1ب  الاقخصاديت وكاَج افضم انُخائح يع اسخخذاو يخهفاث حقهيى اشدار انشيخىٌ انًعايهت بيىنىخيانغذاء وانكفاءة ا


