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Abstract 

 

Fifteen 5-6 months old Awassi lambs ages, weighing an average of 31.5 kg, were 

evaluated for their growth and blood parameters in relation to the level of their 

olive pulp they consumption. The lambs were divided into three groups. Each 

group received 3% of its body weight of concentrate feed manufactured by Erbil 

Feed in pellet form. The first group received was the control fed with concentrate 

feed without olive pulp, the second and third treatments were also fed the 

concentrate feed, but contained 5% and 10% air-dried olive pulp respectively. 

The results indicated that there were no significant differences in average weight 

but noticed non- significant increase in the treatments fed olive pulp compared to 

the control, also, it was more economical. Blood parameters showed that feeding 

5% olive pulp to the lambs led to significant decreases in total protein, globulin, 

and urea concentrations compared to the other two treatments. Triglyceride and 

low-density cholesterol concentrations decreased significantly in the two olive 

pulp treatments compared to the control. However, the concentrations of 

cholesterol and high-density cholesterol decreased significantly in the 10% olive 

pulp treatment compared to the other two treatments. In conclusion, olive pulp 

feeding had no adverse effect on lambs growth and it increased economic inputs. 

 

Keywords: olive pulp, growth, economic feasibility, sheep. 

 

Introduction 

      Most feed manufacturers use 

agricultural by-products in certain 

proportions, which may range from 

5-10% of the feed ingredients, 

depending on their energy and 

protein content and cost. This 

increases the diversity of raw 

materials in the feed and reduces 

production costs. It can also enhance 

productivity due to its content of 
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metabolically active compounds, 

such as flavonoids, gallic acid, and 

tyrosol. Additionally, it raises the 

antioxidant capacity of animals due 

to its content of free phenols and 

other compounds [4] [27]. Over the 

past two decades, competition among 

breeders to obtain agricultural 

manufacturing residues has become 

intense. This has led to a significant 

increase in the residues' marketing 

value due to the decline in 

agricultural areas for strategic crops 

[18], such as cereals and oil crops, as 

a result of global warming, lack of 

rainfall, and demographic changes 

caused by the migration of peasant 

laborers to cities to increase their 

income, these changes reflect 

inflation in the global economy. 

Olive industry residues are among 

these agricultural products. Olive 

trees are among the most widespread 

fruit trees in Iraq [23]. According to 

the Ministry of Agriculture statistics, 

local production reached about 

35,000 tons in 2021. Nineveh 

Governorate's production constituted 

about 20% of the total production in 

Iraq [29], or 7,000 tons. Olive juice 

residues constitute an estimated 35-

40% [16]. Failure to exploit large 

quantities of waste may result in 

environmental issues, especially 

since modern methods of 

exploitation are lacking. Using the 

waste in animal nutrition may be the 

best solution. Olive kernel waste 

contains a high percentage of fiber 

and ether extract, while the protein 

percentage is low. Fiber is associated 

with a high percentage of lignin [17] 

[9] [21]. Studies have also indicated 

that using olive juice residues in 

sheep feed improves the quality and 

flavor of the meat due to its high 

content of unsaturated fatty acids. 

Additionally, studies have observed 

increased antioxidant capacity in 

animals fed olive pulp due to the 

increased intake of free phenolic 

compounds in the pomace [14]. An 

important observation in animal 

fattening projects is that increasing 

the level of nutrient concentrates and 

their fermentation by rumen 

microorganisms leads to a marked 

increase in volatile fatty acids and a 

decrease in rumen pH value. When 

this exceeds the absorption capacity 

of the rumen, it may lead to rumen 

acidity and damage to the rumen 

epithelium, ultimately impairing 

animal performance [20]. The 

Purpose of this study was to 

investigate the effect of different 

proportion of olive pulp on growth 

performance and Biochemical blood 

parameters in Awassi Lambs. 

                                                                   

Materials and Methods 

      The study was conducted from 

April 24 to June 24, 2024, in the 

animal field of the Department of 
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Animal Production at the College of 

Agriculture and Forestry at the 

University of Mosul. Fifteen Awassi 

lambs, aged 5-6 months and 

weighing an average of 31.5 kg, were 

subjected to a preventive health 

program under the supervision of a 

veterinarian to ensure their safety 

from diseases during the study 

period. The lambs were divided into 

three groups. Each group was fed 3% 

of its body weight of a concentrate 

feed manufactured by Erbil Feed in 

pellet form, as shown in Table 1. The 

first group was fed the concentrate 

feed without olive pulp, and was 

considered the control treatment. The 

second and third treatments were fed 

with concentrate feed manufactured 

to obtained, 5% and 10%, 

respectively, of air-dried olive pulp. 

Table 2 shows the chemical 

composition of olive pulp. The lambs 

were weighed every two weeks 

during the 60-day study period. At 

the end of the study, blood samples 

were drawn from the jugular vein 

using 10-ml plastic syringes. The 

samples were placed in glass tubes 

without anticoagulants. The serum 

was separated and kept for the 

estimation of blood chemistry 

characteristics, including lipid 

profile, urea, glucose, and total 

protein, using a spectrophotometer 

from the British company EMC. A 

randomized complete design (CRD) 

with one-way ANOVA was used to 

conduct the statistical analysis of the 

data. Duncan's polynomial test [15] 

was used to compare the means, and 

the significance level of the studied 

traits was determined at a 5% 

probability level. 
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Table 1. Ingredients of concentrate feed   

Chemical composition according matter as it is      

 

Table 2. chemical composition and fatty acids content of olive pulp. 

% Fatty acids content  % Chemical compositon 

0.92 Palmitic acid  86.7 Dry matter  

0.09 Palmitoleic acid  8.9 Crud protein 

0.25 Stearic acid 5 Ether extract  

6.46 Oleic acid 6.8 ash 

1.01 Linoleic acid 26.7 Lignin  

0.08 Linolenic acid  68 Natural detergent fiber  

0.04 Arachidic acid  52.8 Acid detergent fiber  

Chemical composition determined according to [6] in Erbil Feed 

Company laboratory. Fatty acids content analyzed using gas 

chromatograph interfaced to a mass spectrometer (GC-MS).  

 

 

Results and Discussion  

      diagram 3, showed the results of 

the mitigation of the diet using dried 

olive pulp. There were no significant 

differences in final body weight or 

total weight gained. The values 

reached 44.4, 45.30, and 44.60 kg in 

Ingredients  

 

%  Chemical composition % 

Soya bean meal 17 Dry matter  90.34 

Sunflower meal 5 Crude protein  17.85 

Crushed chickpea 7 Crude fiber  6.82 

Soya bean hulls 4 Ether extract  1.92 

Yellow corn 20 Crude Ash 5.15 

Wheat bran  10.475 Nitrogen Free Extract 58.59 

Wheat flour  6.5 Metabolic energy Kcal/kg      2799 

Barley  23 

Molasses 4   

Limestone  1   

Ruminant premix 0.5   

Salt  1   

Appetite  0.025   

Sodium bicarbonate  0.5   

Total 100   
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the first, second, and third 

treatments, respectively. There were 

also no significant differences in 

total weight gained. The values 

reached 12.9, 13.6, and 13.1 kg in 

the first, second, and third 

treatments, respectively. Adding 

olive pulp to feeds at 5% and 10% 

improved growth performance but 

not significant in lambs compared to 

the control group, this may be due to 

olive pulp lack of negative effects on 

digestion or rumen fermentation 

patterns, despite its low digestibility 

and high fiber content. Lignin and 

nitrogen are bound to the acid-

detergent fiber, lignin, and tannins. 

Therefore, Possible explanation for 

the improved growth performance of 

lambs in this study that olive pulp 

serves as a dilution of concentrated 

feed, leading to microbial activity on 

the nutritional compounds of other 

feed sources. Additionally, [19] 

showed that high proportions of 

oleic acid have a minimal impact on 

rumen bacteria. Additionally, the 

proportions used in the study were 

within the ideal proportion of olive 

pomace in sheep feed, which should 

not exceed 12% [7]. Most studies on 

this topic agree with the current 

study's results that using olive pulp 

has no negative effect on weight gain 

or final marketing weight. [10] 

showed that using different 

percentages of olive pulp in 

Moroccan lamb feed did not lead to 

significant differences in final 

weight or total or daily weight gain. 

There was a tendency toward 

increased weight gain when olive 

pulp was used in feed. [22] used 

12% olive pulp in the diets of Najdi 

lambs and reported that the results 

did not indicate significant 

differences in final weight; however, 

this was accompanied by a 

significant increase in daily weight 

gain compared to the control group. 

[2] confirmed that replacing jute 

meal with olive pulp in different 

proportions did not cause significant 

differences in final weight or weight 

gain. These results align with those 

of [26], who demonstrated that using 

olive pulp   at 0%, 10%, or 20% in 

concentrated feed for Merino-

Kivircik lambs did not result in 

decreased weights, and there were no 

significant differences between 

treatments. [17] found comparable 

results in final weight and weight 

gain of lambs when using olive pulp   

at 10% and 20%, compared to the 

control. Similar results were found in 

the work of [13] used two feeds to 

feed lambs: the first was a control 

feed, and the second contained 8% 

olive pulp, 18% corn fermentation 

residues, and 18% citrus pomace. 

Likewise, [21] found un significant 

increase in the final weight and 

weight gain in kids fed with 20% 

olive pulp in diet content. The results 

showed no significant differences in 
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final weight or daily weight gain 

between lambs that consumed both 

feeds. In another study, [3] reported 

that Barbary sheep fed 30% olive 

pulp had the greatest weight gain 

compared to other proportions of 

0%, 10%, 15%, and 25%.[28] used 

olive pulp   with concentrate feed in 

ratios of 3:1, 1:1, and 1:3, in addition 

to a control group that was fed 2% of 

its body weight and did not receive 

olive pulp. Their results indicated 

that using olive pulp   at a ratio of 

1:3 with concentrate feed 

significantly increased the final 

weight of goat calves. The 1:3 ratio 

of olive pulp to concentrate feed 

significantly increased the final 

weight of goat calves compared to 

the other treatments. Unlike previous 

studies, [8] found that feeding sheep 

giblets with 20% olive pulp resulted 

in a significant decrease in final 

weight. This decrease in weight was 

due to the negative effect of olive 

pulp on the digestion of food 

compounds. Similar results were 

obtained in calf studies. For 

example, [12] showed that including 

olive pulp in calf feed at 7.5% or 

15% resulted in significant increases 

in weight gain and final weight 

compared to the control group. 

However, [11] showed that final 

weight reduction in calves fed 

different levels of olive pulp was 

10% and 15%, respectively, 

compared to the control group.  

      The results of the statistical 

analysis, shown in diagram 4, 

revealed that there were no 

significant differences in 

concentrated feed intake among the 

three treatments. The intake was 45, 

42.75, and 40.5 kg, respectively. 

However, there were arithmetic 

differences in feed efficiency among 

the diets of the second treatment. It 

reached 0.322 kg, compared to 0.291 

and 0.318 kg for the first and third 

treatments, respectively. These 

results are consistent with those of 

[22], who found that feed utilization 

efficiency significantly improved 

when 12% of the feed ingredients 

were replaced with olive pulp. 

However, [13] showed that 

differences in food conversion 

efficiency were not significant when 

sheep were fed a mixture of 

agricultural residues containing 8% 

olive pulp. Studies have confirmed 

that adding olive pulp   to feed 

improves its economic cost because 

of its low cost and lack of negative 

impact on lamb productivity [2] [28] 

[21]. 
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When the results of this study were 

compared with those of other studies 

on Awassi lambs, [25] [18] it was 

noted that the rate of weight gain 

was significantly higher. This may 

be due to the diversity and balance 

of the components in the commercial 

feed manufactured by Arbil Feed, as 

opposed to the traditional feeds used 

in previous studies. Furthermore, 

diluting the feed with olive pomace 

resulted in a slight increase in weight 

compared to the control group. This 

may be due to the antioxidant and 

polyphenol content of olive pomace, 

which reduces oxidative stress and 

promotes digestive health, thereby 

improving feed utilization. 

The economic feasibility in diagram 

5, the third treatment was the most 

feasible. It consumed a total of 49.5 

kg of feed at a price of 18.35 USD. 

This is compared to the first and 

second treatments, which consumed 

54 and 51.7 kg of feed at prices of 

20.28 and 19.32 USD, respectively. 
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         The effect of olive pulp on 

biochemical blood characteristics in 

Table (4) shows that the statistical 

analysis revealed significant 

differences in the increase of blood 

total protein in favor of the third 
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treatment. The value reached 7.98, 

compared to 7.03 g/dl for the second 

treatment. No significant differences 

were observed in albumin among the 

three treatments. The significant 

increase in globulin and blood urea 

was observed in the first and third 

treatments. The globulin values 

reached 3.52 and 3.65 g/dl, 

respectively, and the urea values 

reached 60.3 and 57.35 mg/dl, 

respectively, compared to the second 

treatment where the globulin value 

reached 3.12 g/dl and the urea 52.17 

mg/dl. No significant differences 

were observed in the glucose content 

of the olive pulp. A significant 

increase in triglyceride levels was 

observed in the first treatment, 

reaching a value of 22.73 mg/dl, 

compared to values of 10.06 and 9.62 

mg/dl for the second and third 

treatments, respectively. As for 

cholesterol and high-density fats, the 

significant increase was in the first 

and third treatments. The values 

reached 69.7 and 68.01 mg/dl for 

cholesterol and 28.98 and 28.53 mg/dl 

for high-density lipoproteins, 

respectively, compared to 51.61 and 

19.90 mg/dl for the third treatment. A 

significant increase in low-density 

lipids was observed in favor of the 

first treatment, reaching a value of 

32.52 mg/dl, compared to 22.86 and 

19.69 mg/dl for the second and third 

treatments respectively. [13] showed 

that differences in blood urea, total 

protein, and cholesterol 

measurements were not significant 

when lambs were fed a diet 

containing agricultural residues. [24] 

confirmed this finding in sheep, 

showing that the inclusion of 30% 

olive pulp   in feed ingredients did not 

cause significant differences in total 

protein, triglycerides, cholesterol, or 

urea levels in sheep's blood. However, 

[5] observed an increase in blood 

protein and HDL cholesterol with a 

decrease in cholesterol, LDL and 

glucose concentrations as the 

percentage of olive pulp increased 

from 5% to 10%. [1] found that 

brown Swiss calves fed 15% olive 

pulp had lower cholesterol and 

triglyceride and LDL cholesterol, but 

HDL increased than values in the 

control group. However, [11] showed 

that increasing the amount of olive 

pulp in feed ingredients to 15% did 

not lead to significant differences in 

cholesterol and triglyceride levels. 

The results of the current study are 

consistent with previous studies 

showing that increasing the amount of 

olive pulp by less than 10% lowers 

blood lipid concentrations. 
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Table 3. Effect of olive pulp levels on blood biochemical parameters. 

Different letters that appear horizontally indicate significant differences (p≤0.05) 

 

 

Conclusion 

       The results of the current study 

align with previous findings that 

feeding olive pulp up to 10% in 

fattening lambs has no negative 

impact on growth or weight gain. 

Thus, In the face of mounting global 

feed costs, this is a crucial step to 

take in order to reduce expenses. 

However, there is also a need for 

further studies on this topic, as they 

contribute to the sustainability of 

animal feed.  
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Traits Olive pulp  level 

0% 5% 10% 

Total protein g/dl 7.30 ± 0.24 ab 7.03 ± 0.47 b 7.89 ± 0.21 a  

Albumin g/dl 3.78 ± 0.11 3.74 ± 0.20 4.24 ± 0.18 

Globulin g/dl 3.52 ± 0.14 a 3.12 ± 0.04 b 3.65 ± 1.34 a 

Urea mg/dl 60.30 ± 1.17 a 52.17 ± 1.54 b 57.35 ± 1.78 a 

Glucose mg/dl 59.22 ± 2.43 59.71 ± 2.93 61.28 ± 2.55 

Triglyceride  mg/dl 22.73 ± 2.97 a 10.06 ± 0.54 b 9.62 ± 0.15 b 

Cholesterol mg/dl 69.70 ± 2.75 a 68.01 ± 2.96 a 51.61 ± 1.98 b 

HDL cholesterol  

mg/dl  

28.98 ± 1.77 a 28.53 ± 2.01 a 19.90 ± 0.69 b 

LDL cholesterol 

mg/dl 

32.52 ± 0.86 a 22.86 ± 2.71 b 19.69 ± 0.68 b 



Euphrates Journal of Agricultural Science-18 (2):818-831, (june.2026)             Almallah et al.               

 
  ISSN 2072-3857           

 
828 

References 

[1

] Abdalla, E. B., El-Masry, K. A., 

Khalil, F. A., Teama, F. E., & 

Emara, S. S. (2015). Alleviation 

of oxidative stress by using olive 

pomace in crossbred (Brown 

Swiss X Baladi) calves under hot 

environmental conditions. Arab 

J. Nucl. Sci. Appl, 48, 88-

99.available at: 

https://www.academia.edu/downl

oad/45988928/7_____44-15.pdf 

[Accepted: 2 August 2015].    

[2] Aboul-Fotouh, G. E., Kamel, M., & 

Rady, H. (2015). Influence of 

olive pulp level in sheep ration 

without or with urea on growing 

lambs erformance. Egyptian 

Journal of Nutrition and 

Feeds, 18(2 Special), 19-

25.available at: 

https://ejnf.journals.ekb.eg/article

_104353_3fad3f7592405b2ddd7

31fce27172b47.pdf  

[3] Ali, M. R. K., & Al Sile, S. A. M. 

(2025). Effect of Olive pulp on 

Growth Performance, Carcass 

and Hematological Parameters of 

Local Barbary Lambs. Libyan 

Journal of Medical and Applied 

Sciences, 99-109.  available at: 

https://ljmas.com/index.php/jour

nal/index[Accepted: 12 June 

2025]  

[4] Al-Obady, S. (2009). Study of 

phenolic compounds in olive oil 

which extracted from some 

varieties and during 

storage. Mesopotamia Journal of 

Agriculture, 37(3), 147-155. 

https://radab.uomosul.edu.iq/inde

x.php/magrj/article/view/44808  

[5] Al-Yasery, A. J., Manaf, F. H. A., & 

Al-Gharawi, J. K. (2023, 

December). Biochemical Blood 

Plasma Changes of Awassi 

Sheep Using Different Levels of 

Olive Pulp. In IOP Conference 

Series: Earth and Environmental 

Science (Vol. 1262, No. 7, p. 

072032).  

https://iopscience.iop.org/article/

10.1088/1755-

1315/1262/7/072032/meta  

[6] AOAC International (2000). 

Official Methods of Analysis. 

17th ed. AOAC Int., 

Gaithersburg, MD. 

https://n9.cl/caf6kز   

[7] Awawdeh, M. and Obeidat B.  

(2011). Effect of Supplemental 

Exogenous Enzymes on 

Performance of Finishing Awassi 

Lambs Fed Olive Cake-

Containing Diets. Livest. Sci. 

138, 20–24. 

http://dx.doi.org/10.1016/j.livsci.

2010.11.021   

[8] Bakr, M. H., Farghaly, M. S., 

Mahmoud, M. A., & Awny, H. 

(2024). Effect of Partial 

Replacement of TMR by Treated 

Olive pulp on Sheep 

Performance. Egyptian Journal of 

Veterinary Sciences, 56(3), 437-

448.  DOI: 

https://www.academia.edu/download/45988928/7_____44-15.pdf
https://www.academia.edu/download/45988928/7_____44-15.pdf
https://ejnf.journals.ekb.eg/article_104353_3fad3f7592405b2ddd731fce27172b47.pdf
https://ejnf.journals.ekb.eg/article_104353_3fad3f7592405b2ddd731fce27172b47.pdf
https://ejnf.journals.ekb.eg/article_104353_3fad3f7592405b2ddd731fce27172b47.pdf
https://ljmas.com/index.php/journal/index
https://ljmas.com/index.php/journal/index
https://radab.uomosul.edu.iq/index.php/magrj/article/view/44808
https://radab.uomosul.edu.iq/index.php/magrj/article/view/44808
https://iopscience.iop.org/article/10.1088/1755-1315/1262/7/072032/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1262/7/072032/meta
https://iopscience.iop.org/article/10.1088/1755-1315/1262/7/072032/meta
https://n9.cl/caf6kز
http://dx.doi.org/10.1016/j.livsci.2010.11.021
http://dx.doi.org/10.1016/j.livsci.2010.11.021


Euphrates Journal of Agricultural Science-18 (2):818-831, (june.2026)             Almallah et al.               

 
  ISSN 2072-3857           

 
829 

10.21608/EJVS.2024.260229.18

33  

[9] Baleseng, L., Madibela, O., Tsopito, 

C., Mareko, M., Boitumelo, W., 

& Letso, M. (2023). Morula 

kernel cake (Sclerocarya birrea) 

as a protein source in diets of 

finishing Tswana lambs: Effects 

on nutrient digestibility, growth, 

meat quality, and gross 

margin. Animals, 13(8), 1387. 

https://doi.org/10.3390/ani13081

387   

[10] Benbati, M., Belafqih, B., El 

Otmani, S., Mounsif, M., & Keli, 

A. (2014). Effect of the level of 

incorporation of olive pulp in the 

diet on lamb fattening 

performance and carcass 

characteristics. Forage Resources 

and Ecosystem Services Provided 

by Mountain and Mediter-

Ranean Grasslands and 

Rangelands, 261-264.  

https://om.ciheam.org/ressources/

om/pdf/a109/00007720.pdf  

[11] Bionda, A., Lopreiato, V., 

Crepaldi, P., Chiofalo, V., Fazio, 

E., Oteri, M., ... & Liotta, L. 

(2022). Diet supplemented with 

olive pulp as a model of circular 

economy: Metabolic and 

endocrine responses of beef 

cattle. Frontiers in Sustainable 

Food Systems, 6, 1077363.  

https://doi.org/10.3389/fsufs.202

2.1077363  

[12] Chiofalo, V., Liotta, L., Lo Presti, 

V., Gresta, F., Di Rosa, A. R., & 

Chiofalo, B. (2020). Effect of 

dietary olive pulp 

supplementation on performance, 

carcass characteristics, and meat 

quality of beef 

cattle. Animals, 10(7), 1176.  

https://doi.org/10.3390/ani10071

176  

[13 ]de Evan, T., Cabezas, A., de la 

Fuente, J., & Carro, M. D. 

(2020). Feeding Agroindustrial 

byproducts to light lambs: 

influence on growth 

performance, diet digestibility, 

nitrogen balance, ruminal 

fermentation, and plasma 

metabolites. Animals, 10(4), 600 

            

https://doi.org/10.3390/ani10040

600   

[14] Difonzo, G., Troilo, M., Squeo, G., 

Pasqualone, A., & Caponio, F. 

(2021). Functional compounds 

from olive pulp   to obtain high‐
added value foods–a 

review. Journal of the Science of 

Food and Agriculture, 101(1), 

15-26.  

https://doi.org/10.1002/jsfa.1047

8  

[15] Duncan, D. B. (1955). Multiple 

range and multiple F 

tests. biometrics, 11(1), 1-42.  

https://www.jstor.org/stable/3001

478  

[16] Elbaz, A. M., Farrag, B., Mesalam, 

N. M., Basuony, H. A., Badran, 

A. M., & Abdel-Moneim, A. M. 

E. (2023). Growth performance, 

digestive function, thyroid 

activity, and immunity of 

growing rabbits fed olive pulp 

with or without Saccharomyces 

https://doi.org/10.3390/ani13081387
https://doi.org/10.3390/ani13081387
https://om.ciheam.org/ressources/om/pdf/a109/00007720.pdf
https://om.ciheam.org/ressources/om/pdf/a109/00007720.pdf
https://doi.org/10.3389/fsufs.2022.1077363
https://doi.org/10.3389/fsufs.2022.1077363
https://doi.org/10.3390/ani10071176
https://doi.org/10.3390/ani10071176
https://doi.org/10.3390/ani10040600
https://doi.org/10.3390/ani10040600
https://doi.org/10.1002/jsfa.10478
https://doi.org/10.1002/jsfa.10478
https://www.jstor.org/stable/3001478
https://www.jstor.org/stable/3001478


Euphrates Journal of Agricultural Science-18 (2):818-831, (june.2026)             Almallah et al.               

 
  ISSN 2072-3857           

 
830 

cerevisiae or citric acid. Tropical 

Animal Health and 

Production, 55(6), 376.  

https://doi.org/10.1007/s11250-

023-03794-y  

[17] Farghaly, M.S., Abd Elbaset, E. E. 

and Eid M. M. (2018). 

Performance of Barki Lambs Fed 

on Rations Containing Olive pulp 

with or Without Polyethylene 

Glycol. Pak. J. Biol. Sci.; 21,307-

313. 

https://europepmc.org/article/me

d/30311482  

[18] Ghanim, B. K., Almallah, O. D., & 

Ibrahim, M. S. (2024). Effect of 

germination or heat treatment of 

fenugreek seeds on growth and 

some carcass characteristics of 

Awassi lambs. Mesopotamia 

Journal of Agriculture, 52(3). 

https://doi.org/10.33899/mja.202

4.149729.1432  

[19] Marounek, M., Skřivanová, V., & 

Savka, O. (2002). Effect of 

caprylic, capric and oleic acid on 

growth of rumen and rabbit 

caecal bacteria.  Journal of 

Animal and Feed Sciences. 11 

507-516. 

https://www.cabidigitallibrary.or

g/doi/full/10.5555/20023153983  

[20] Nagaraja, T. G., & Lechtenberg, K. 

F. (2007). Acidosis in feedlot 

cattle. Veterinary Clinics of 

North America: Food Animal 

Practice, 23(2), 333-350.  

https://doi.org/10.1016/j.cvfa.200

7.04.002  

[21] Obeidat, B. S., Al-Khazaleh, J., 

Thomas, M. G., Obeidat, M. D., 

& Nusairat, B. M. (2024). 

Dietary inclusion of olive pulp 

alone or in combination with 

Saccharomyces cerevisiae in 

Black goat kids: Implications for 

performance and 

health. Veterinary World, 17(11), 

2497. 

https://doi.org/10.14202/vetworld

.2024.2497-2505  

[22] Owaimer, A. N., Kraidees, M. S., 

Al-Saiady, M., Zahran, S., & 

Abouheif, M. A. (2004). Effect 

of feeding olive pulp in complete 

diet on performance and nutrient 

utilization of lambs. Asian-

Australian journal of animal 

sciences, 17(4), 491-496. 

https://pdfs.semanticscholar.org/e

d09/3a56849d4a8b902fc53be563

512c84853ff2.pdf [Accepted: 16 

December 2023]. 

[23] Saleh, A. A and Sultan, K. 

H.(2024). Impact of olive leaves 

supplementation in Awassi ration 

on some productive and 

biochemical blood traits. 

Mesopotamia Journal of 

Agriculture, 52(4), 102-114. 

https://doi.org/10.33899/mja.202

4.149438.1425  

[24] Shaaban, M. M., El Tawab, A. M. 

A., Hadhuoud, F. I., Eid, S. Y., 

Mostafa, M. M. M., El-Zaher, H. 

M., ... & El-Ganainy, S. M. M. 

(2021). Olive pulp and fibrolytic 

enzymes inclusion in ewes’ diets 

and its effect on blood values and 

reproductive performance. Adv. 

Anim. Vet. Sci, 9(6), 879-886. 

https://doi.org/10.1007/s11250-023-03794-y
https://doi.org/10.1007/s11250-023-03794-y
https://europepmc.org/article/med/30311482
https://europepmc.org/article/med/30311482
https://doi.org/10.33899/mja.2024.149729.1432
https://doi.org/10.33899/mja.2024.149729.1432
https://www.cabidigitallibrary.org/doi/full/10.5555/20023153983
https://www.cabidigitallibrary.org/doi/full/10.5555/20023153983
https://doi.org/10.1016/j.cvfa.2007.04.002
https://doi.org/10.1016/j.cvfa.2007.04.002
https://doi.org/10.14202/vetworld.2024.2497-2505
https://doi.org/10.14202/vetworld.2024.2497-2505
https://pdfs.semanticscholar.org/ed09/3a56849d4a8b902fc53be563512c84853ff2.pdf
https://pdfs.semanticscholar.org/ed09/3a56849d4a8b902fc53be563512c84853ff2.pdf
https://pdfs.semanticscholar.org/ed09/3a56849d4a8b902fc53be563512c84853ff2.pdf
https://doi.org/10.33899/mja.2024.149438.1425
https://doi.org/10.33899/mja.2024.149438.1425


Euphrates Journal of Agricultural Science-18 (2):818-831, (june.2026)             Almallah et al.               

 
  ISSN 2072-3857           

 
831 

http://dx.doi.org/10.17582/journa

l.aavs/2021/9.6.879.886   

[25] Shihab, S. L. (2024). Impact of 

partial and total replacement of 

urea nitrogen instead of soybean 

meal protein on reproductive 

performance of Awassi 

lambs. Bulgarian Journal of 

Agricultural Science, 30(2), 341-

345 

https://www.agrojournal.org/30/0

2-19.pdf  

[26] Sucu, E., Akbay, K. C., Şengül, Ö. 

M. E. R., Yavuz, M. T., & AK, İ. 

(2018). Effects of stoned olive 

pomace on carcass characteristics 

and meat quality of 

lambs. Turkish Journal of 

Veterinary & Animal 

Sciences, 42(6), 533-542.  

https://doi.org/10.3906/vet-1702-

52  

[27] Uribe, E., Pasten, A., Lemus‐
Mondaca, R., Vega‐ Gálvez, A., 

Quispe‐ Fuentes, I., Ortiz, J., & 

Di Scala, K. (2015). Comparison 

of chemical composition, 

bioactive compounds and 

antioxidant activity of three 

olive‐ waste cakes. Journal of 

Food Biochemistry, 39(2), 189-

198 

https://doi.org/10.1111/jfbc.1212

0   

[28] Urso, P. M. (2017). The effects of 

olive pomace on the fatty acid 

profile and weight gain in Capra 

aegagrus hircus as a model for 

ruminants MSc Thesis Faculty of 

the Department of Agricultural 

Sciences and Engineering 

Technology Sam Houston State 

University.  https://shsu-

ir.tdl.org/bitstream/20.500.11875

/2179/1/URSO-THESIS-

2017.pdf  

[29] USAID, (2023). Olive market 

analysis in nineveh plains, Iraq. 

United States Agency for 

International Development 

https://www.researchgate.net/pub

lication/380904933_OLIVE_MA

RKET_ANALYSIS_IN_NINEV

EH_PLAINS_IRAQ  

 

http://dx.doi.org/10.17582/journal.aavs/2021/9.6.879.886
http://dx.doi.org/10.17582/journal.aavs/2021/9.6.879.886
https://www.agrojournal.org/30/02-19.pdf
https://www.agrojournal.org/30/02-19.pdf
https://doi.org/10.3906/vet-1702-52
https://doi.org/10.3906/vet-1702-52
https://doi.org/10.1111/jfbc.12120
https://doi.org/10.1111/jfbc.12120
https://shsu-ir.tdl.org/bitstream/20.500.11875/2179/1/URSO-THESIS-2017.pdf
https://shsu-ir.tdl.org/bitstream/20.500.11875/2179/1/URSO-THESIS-2017.pdf
https://shsu-ir.tdl.org/bitstream/20.500.11875/2179/1/URSO-THESIS-2017.pdf
https://shsu-ir.tdl.org/bitstream/20.500.11875/2179/1/URSO-THESIS-2017.pdf
https://www.researchgate.net/publication/380904933_OLIVE_MARKET_ANALYSIS_IN_NINEVEH_PLAINS_IRAQ
https://www.researchgate.net/publication/380904933_OLIVE_MARKET_ANALYSIS_IN_NINEVEH_PLAINS_IRAQ
https://www.researchgate.net/publication/380904933_OLIVE_MARKET_ANALYSIS_IN_NINEVEH_PLAINS_IRAQ
https://www.researchgate.net/publication/380904933_OLIVE_MARKET_ANALYSIS_IN_NINEVEH_PLAINS_IRAQ

