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            Abstract

            
               
Background: Natural additives supplementation in broiler feed is intended to produce organic meat and minimize the use of chemical drugs
                  that have harmful effects on humans, animals, and the environment. Using locally available plants such as fenugreek and green
                  anise is a much safer and inexpensive alternative Methods: 318 broiler chicks were randomly assigned to three different experimental groups: birds of the first group considered as
                  the control group received an enrofloxacin-based antistress drug; birds of the second group received an aqueous extract of
                  fenugreek; birds of the third group received an aqueous extract of aniseed. Both natural products were used in gradual levels
                  according to the following dosages and duration of treatment:7 grams/liter of water during the period from day15 to day 21
                  of age; 14 grams/liter of water from day 22 to day 28 and 28 grams/liter of water from day 29 to day 35.  For each group,
                  the following zootechnical parameters and carcass characteristics were recorded: mortality rates; Feed Intake (FI), Feed Conversion
                  Ratio (FCR); live weight at slaughter; carcass yield and the weights of the liver, gizzard, and abdominal fat. Findings: Fenugreek was found to have the lowest mortality rate (6,60%) compared to 9,34% for the "control" group and 8,41% for the
                  "anise group. Both Fenugreek and aniseed aqueous extracts had similar results to the synthetic antistress on the zootechnical
                  and carcass variables studied. There was no significant difference between the three experimental groups (p> 0,05). Novelty: Supplementation of fenugreek and anise aqueous extracts in broilers' drinking water has no adverse effect on their zootechnical
                  performance or carcass characteristics. Both natural products could replace synthetic enrofloxacin-based antistress, allowing
                  organic broiler production with reduced costs.
               

            
         

         
            Keywords

            Trigonella foenum-graecum, Pimpinella anisum, additives, performances, broiler, organic, production

         

         

      

      
         
               Introduction

            Many feed additives are used to improve the health and performance of animals. Antibiotics have commonly been used as growth
               promoters 1 However, to ﻿meet ﻿regulations requirements, organic poultry systems avoid using antibiotics and tend to replace them with
               natural additives. Studies have shown that natural additives could be a better substitute for antibiotic additives in broilers
               2 as well as in laying hens 3. Using plant-based additives presents numerous advantages, including safety for birds, humans, and the environment; limiting
               drug resistance, and diminishing antibiotic residues in poultry products 4. The search for new natural products is in constant growth, along with research to understand their mechanism of action,
               identify ways to standardize their effects, improve the modes of administration, and increase their effectiveness 5.
            

             Fenugreek (Trigonella foenum-graecum) is a herbaceous annual plant of the Fabaceae family. Used as a condiment, the plant
               is also known for its health-promoting properties and biological effects. Seeds are the most important part of the plant,
               they have hypoglycemic, antibacterial, antipyretic, antimicrobial, and antioxidant properties 6. They have also an anti-inflammatory activity 6, 7. These biological and pharmacological activities are related to the plant’s composition in many bioactive molecules such
               as iron, sulfur, nicotinic acid, alkaloids, saponins, flavonoids, carbohydrates, vitamins A, B1, C, magnesium, calcium, lecithin,
               and protein (30%) 8.
            

            Anise, (Pimpinella anisum) is a cultivated annual herbaceous aromatic plant belonging to the Apiaceae family. The plant's fruit known as anise seed
               is used as a condiment as well as a remedy in traditional medicine. Anise is used as a symptomatic treatment of digestive
               disorders such as epigastric pain and bloating 9. The plant also could be an effective treatment against Aspergillus fumigatus 4. 
            

            Both fenugreek and anise were studied to determine their effect on animal health and performances when used as feed supplementation
               10. 
            

            The use of fenugreek as a supplementation in animal feed was studied. In ewes, such supplementation resulted in increased
               lamb growth and milk production 11, 12 in laying hens the addition of fenugreek in combination with ginger, flax and thyme as feed additives has an effect on coccidiosis.
               In Algeria, such studies are scarce, despite the importance of its broiler industry and the availability of both fenugreek
               and anise. The following experimental study aims to replace an enrofloxacin-based additive with the aqueous extract of fenugreek
               and aniseed. The effect of the different treatments on zootechnical performances and carcass characteristics are compared.  
            

         

         
               Material and methods

            
                  2.1 Birds, diets, and management

               All procedures used in this experimental study were approved by the Scientific Council of the Institute of Veterinary Sciences
                  (University of Constantine, Algeria) and are conform to international guidelines concerning animal care and use in research
                  and teaching. 
               

               Three hundred eighteen (318), 1-day-old chicks were obtained from a commercial hatchery. Upon their reception chicks were
                  weighed and randomly assigned to three experimental groups: birds of the first group considered as control received an enrofloxacin-based
                  antistress drug; birds of the second group received an aqueous extract of fenugreek; birds of the third group received an
                  aqueous extract of aniseed. Standard management practices of commercial broiler production were applied. Vaccination against
                  gumboro disease and Newcastle disease were performed at the13.
               

            

            
                  2.2 Treatments

               Enrobioflox© 10% (Vetoquinol Biowet Sp. Poland) is an antistress drug based on a fluoroquinolone antibiotic called enrofloxacin.
                  Enrobioflox 10% was used at the dose of 1 ml/liter in drinking water according to the periods of treatment shown in table1.
                  Fenugreek and anise seeds were purchased from a local herbalist. The two natural products were prepared as aqueous extracts
                  by soaking their grains in water for 24 hours. Table 1 shows dosages and periods of treatment in the three experimental groups.
               

               
                     
                     Table 1

                     
                        Dosages and durations of treatments for each experimental group
                        
                     

                  

                  
                        
                           
                              	
                                 
                              
                               Enrofloxacine

                              
                           
                           	
                                 
                              
                               Fenugreek

                              
                           
                           	
                                 
                              
                               Anise 

                              
                           
                        

                        
                              	
                                 
                              
                               Age

                              
                           
                           	
                                 
                              
                               Dosage

                              
                           
                           	
                                 
                              
                               Age

                              
                           
                           	
                                 
                              
                               Dosage

                              
                           
                           	
                                 
                              
                               Age

                              
                           
                           	
                                 
                              
                               Dosage

                              
                           
                        

                        
                              	
                                 
                              
                               1st to 3rd day
                              

                              
                           
                           	
                                 
                              
                               10 mg/ Kg

                              
                           
                           	
                                 
                              
                               1st to 14th day
                              

                              
                           
                           	
                                 
                              
                               No antibiotic treatment

                              
                           
                           	
                                 
                              
                               1st to 14th day
                              

                              
                           
                           	
                                 
                              
                               No antibiotic treatment

                              
                           
                        

                        
                              	
                                 
                              
                               15th to 21st day
                              

                              
                           
                           	
                                 
                              
                               7 gr/ liter

                              
                           
                           	
                                 
                              
                               15th to 21st day
                              

                              
                           
                           	
                                 
                              
                               7 gr/ liter

                              
                           
                        

                        
                              	
                                 
                              
                               13th to 15th day
                              

                              
                           
                           	
                                 
                              
                               10 mg/ Kg

                              
                           
                           	
                                 
                              
                               22nd to 28th day
                              

                              
                           
                           	
                                 
                              
                               14 gr/ liter

                              
                           
                           	
                                 
                              
                               22nd to 28th day
                              

                              
                           
                           	
                                 
                              
                               14 gr/ liter

                              
                           
                        

                        
                              	
                                 
                              
                               20th to 22th day
                              

                              
                           
                           	
                                 
                              
                               10 mg/ Kg

                              
                           
                           	
                                 
                              
                               29th to 35th day
                              

                              
                           
                           	
                                 
                              
                               28 gr/ liter

                              
                           
                           	
                                 
                              
                               29th to 35th day
                              

                              
                           
                           	
                                 
                              
                               28 gr/ liter

                              
                           
                        

                        
                              	
                                 
                              
                               39th to 42nd day
                              

                              
                           
                           	
                                 
                              
                               No treatment

                              
                           
                           	
                                 
                              
                               39th to 42nd day
                              

                              
                           
                           	
                                 
                              
                               No treatment

                              
                           
                        

                     
                  

               

            

            
                  2.3 Zootechnical parameters and carcass characteristics

               For each group, mortality rates were recorded as occurred. Birds, diets, and feed leftovers were weighed regularly to monitor
                  the birds' growth and calculate Feed Intake (FI) and Feed Conversion Ratio (FCR). At the end of the study (day 45), for each
                  experimental group, five birds were taken and weighed to determine their live body weight at slaughter. After sacrificing
                  the birds, carcass yield was determined and gizzards, livers, and abdominal fat were weighed.
               

            

            
                  2.4 Statistical analysis 

               All analyzes were performed using Minitab 19 software. Data were statistically compared by the ANOVA (one-way analysis of
                  variance) test at the significance level (p< 0.05).
               

            

         

         
               Results and discussion

            
                  3.1 Mortality rate

               Fenugreek group showed the lowest mortality rate (6,60%) compared to the other two experimental groups with respectively (9,34%)
                  for the Enrofloxacine group and 8% for the anise one. The low mortality rate of the fenugreek group could be explained by
                  the anticoccidial effects of Trigonella foenum-graecum as reported by 14. The effect of anise in lowering the mortality rate was not as important as the effect of fenugreek. In a study carried out
                  by 15, the addition of anise seeds to broilers feed at different levels (0,3%, 0,6%, 0,9% ) did not affect the mortality rate (P
                  ˃ 0,05). 
               

            

            
                  3.2 Feed intake and feed conversion ratio

               Feed intake and feed conversion ratio were not affected by replacing enrofloxacine antistress with fenugreek and anise aqueous
                  extracts. 
               

               
                     
                     Table 2

                     
                        
                        Feed intake and feed conversion ratio in the three experimental groups
                        
                     

                  

                  
                        
                           
                              	
                                 
                              
                               

                              
                           
                           	
                                 
                              
                               Feed intake (g)

                              
                           
                        

                        
                              	
                                 
                              
                               Enrofloxacine

                              
                           
                           	
                                 
                              
                               Fenugreek

                              
                           
                           	
                                 
                              
                               Anise

                              
                           
                        

                        
                              	
                                 
                              
                               Starter (1st day - 15th day)
                              

                              
                           
                           	
                                 
                              
                               569,10

                              
                           
                           	
                                 
                              
                               577,93

                              
                           
                           	
                                 
                              
                               571,95

                              
                           
                        

                        
                              	
                                 
                              
                               Grower (16th day - 35th day)
                              

                              
                           
                           	
                                 
                              
                               2734,59

                              
                           
                           	
                                 
                              
                               2898,59

                              
                           
                           	
                                 
                              
                               2835,47

                              
                           
                        

                        
                              	
                                 
                              
                               Finisher (36th day - 45th day)
                              

                              
                           
                           	
                                 
                              
                               1743,56

                              
                           
                           	
                                 
                              
                               1865,98

                              
                           
                           	
                                 
                              
                               1814,07

                              
                           
                        

                        
                              	
                                 
                              
                               Cumulative (1st day - 45th day)
                              

                              
                           
                           	
                                 
                              
                               5047,25

                              
                           
                           	
                                 
                              
                               5342,50

                              
                           
                           	
                                 
                              
                               5221,49

                              
                           
                        

                        
                              	
                                 
                              
                               

                              
                           
                           	
                                 
                              
                               Feed conversion ratio

                              
                           
                        

                        
                              	
                                 
                              
                               Enrofloxacine

                              
                           
                           	
                                 
                              
                               Fenugreek

                              
                           
                           	
                                 
                              
                               Anise

                              
                           
                        

                        
                              	
                                 
                              
                               Cumulative (1st day - 45th day)
                              

                              
                           
                           	
                                 
                              
                               1,88

                              
                           
                           	
                                 
                              
                               1,86

                              
                           
                           	
                                 
                              
                               1,75

                              
                           
                        

                     
                  

               

               Studies on fenugreek supplementation effect on feed intake and feed conversion ratio showed different, sometimes contradictory
                  results depending on the form of the supplementation and the level of inclusion. Also, results can differ between broilers
                  and laying hens. In laying hens supplementation with 5% fenugreek did not have any significant effects on feed conversion
                  16. In addition, fenugreek supplementation decreased significantly feed consumption compared to control 16. 
               

               In another study on hens, the average feed consumption was significantly lower in hens supplemented with 0.5% fenugreek, while
                  a 0.1% fenugreek supplementation gave a better average feed consumption than the control group 17. In broilers, one percent fenugreek powder supplementation improved the feed conversion ratio by 13.8 % compared to birds
                  in the control group 18, also supplementing fenugreek as an infusion resulted in the best feed conversion ratio 19.
               

               As for fenugreek supplementation, anise supplementation has different effects depending on the form and the level of supplementation.
                  In a study conducted to compare the effects of feeding birds on diets supplemented with gradual levels of anise oil, anise
                  seeds powder, and their mixture. Results showed that in all treatments the average feed conversion ratio did not differ from
                  the control group during most periods of the experiment 20. In the same study, results indicated that during the whole experimental period, dietary supplementation by two levels of
                  anise seeds powder and a combination between anise seeds powder and anise oil resulted in a slight decrease in feed intake
                  as compared to control and the diets containing only anise seed oil (45 and 90 mg AO/kg diet) 20. A study conducted on broilers 21, showed that adding anise oil to diets did not statistically affect feed intake (p>0.05) compared to the group treated with
                  0.1% added antibiotic (Avilamycin) 22.
               

            

            
                  3.3 Slaughter weight and carcass yield

               Fenugreek and anise aqueous extracts showed similar effects as the enrofloxacine based antistress on live weight at slaughter
                  and carcass yield. No significant differences (p> 0,05) were observed between the three experimental groups as shown in table
                  3.
               

               
                     
                     Table 3

                     
                        
                        L
                        ive weight at slaughter 
                        and carcass yield
                         in the three experimental groups
                        
                     

                  

                  
                        
                           
                              	
                                 
                              
                               

                              
                           
                           	
                                 
                              
                              
                                  Enrofloxacine
                                 
                              

                              
                           
                           	
                                 
                              
                              
                                  Fenugreek
                                 
                              

                              
                           
                           	
                                 
                              
                               Anise

                              
                           
                           	
                                 
                              
                              
                                  ANOVA test
                                 
                              

                              
                           
                        

                        
                              	
                                 
                              
                               ٭

                              
                           
                           	
                                 
                              
                               ٭٭

                              
                           
                           	
                                 
                              
                               ٭٭٭

                              
                           
                        

                        
                              	
                                 
                              
                               Live weight at slaughter (g)

                              
                           
                           	
                                 
                              
                               2936,58 ± 375,28 Min = 2100 Max = 3450

                              
                           
                           	
                                 
                              
                               2956,84 ± 372,92 Min = 2370 Max = 3680

                              
                           
                           	
                                 
                              
                               2992.38 ± 423.501 Min = 2370 Max = 3700

                              
                           
                           	
                                 
                              
                               NS  

                              
                           
                           	
                                 
                              
                               NS  

                              
                           
                           	
                                 
                              
                               NS  

                              
                           
                        

                        
                              	
                                 
                              
                               Eviscerated carcass (g)

                              
                           
                           	
                                 
                              
                               2227,37 ±311,98 Min = 1490 Max = 2600

                              
                           
                           	
                                 
                              
                               2264,37 ±264 ,35 Min = 1800 Max = 2775

                              
                           
                           	
                                 
                              
                               2245,15 ± 379,95 Min = 1640 Max = 2865

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                        

                        
                              	
                                 
                              
                               Carcass yield (%)

                              
                           
                           	
                                 
                              
                               75,82 ± 4,15

                              
                           
                           	
                                 
                              
                               76,67 ± 1,54

                              
                           
                           	
                                 
                              
                               75,40 ± 7,11

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                        

                     
                  

                  

               

               The positive effect of Trigonella foenum-graecum on live weight was reported when using fenugreek supplementation as seeds
                  at 1% fenugreek of the diet 22 and (3g/kg feed) 23. This beneficial effect is probably linked to the seeds’ content on essential fatty acids and high-quality protein 24, combined with their stimulating effect on the size of intestinal villi of the birds 25, 26. According to 18 the optimum level of dietary fenugreek that induces positive effects on growth performance is lower than 1%. Supplementation
                  higher than 1% dietary fenugreek has negative effects on feed intake and growth performance. Furthermore, the effect of fenugreek
                  depends not only on the percentage of inclusion but also on the form of inclusion.  Using fenugreek as an infusion of the
                  seed powder has no significant improvement on the live weight of the chickens 27, the positive effect of anise on weight gaining was reported by 20. Results showed that diets supplemented with anise oil (45 mg/kg) gave significantly higher final body weight and produced
                  the highest weight gain compared to the control diet. According to 28 adding anise seeds powder into the drinking water of broilers can be considered as an effective physiological promoter in
                  broilers by significantly improving their blood profile, improving metabolic processes, and optimizing nutrient utilization
                  in the digestive system. According to the same authors, anise may enhance broiler resistance to various stress factors 28. 
               

               As for slaughter weights, carcass yields were similar between the three experimental groups suggesting no adverse effect of
                  the tested aqueous extracts compared with the conventional antistress. the study reported by 16 showed no positive effect of fenugreek on carcass yield. However, in another study carried out by 25 results showed that adding fenugreek seed powder significantly affected the dressing percentage. 
               

               In our study, carcass yield was not affected by the incorporation of anise in the form of aqueous extract in the birds’ drinking
                  water, contrary to the results obtained by 14 who reported that adding green anise essential oil to the ration had positive effects on the carcass yield of birds.
               

            

            
                  3.4 Liver, gizzard, and abdominal fat

               No significant difrences (p> 0,05) were observed between the three experimental groups concerning liver, gizzard and abdominal
                  fat weights. As shown in table 6, birds treated by fenugreek and anise aquous extracts showed similar results as birds treated
                  by synthetic antistress. No macroscopic organ anomalies were observed.
               

               
                     
                     Table 4

                     
                        
                           Weights
                           
                        
                     

                  

                  
                        
                           
                              	
                                 
                              
                                

                              
                           
                           	
                                 
                              
                              
                                  Enrofloxacine
                                 
                              

                              
                           
                           	
                                 
                              
                              
                                  Fenugreek
                                 
                              

                              
                           
                           	
                                 
                              
                               Anise

                              
                           
                           	
                                 
                              
                              
                                  ANOVA test
                                 
                              

                              
                           
                        

                        
                              	
                                 
                              
                                ٭

                              
                           
                           	
                                 
                              
                                ٭٭

                              
                           
                           	
                                 
                              
                                ٭٭٭

                              
                           
                        

                        
                              	
                                 
                              
                               Liver weight (gr)

                              
                           
                           	
                                 
                              
                               57,90 ±10,97 Min = 40 Max = 80

                              
                           
                           	
                                 
                              
                               55,53 ±8,80 Min = 45 Max = 80

                              
                           
                           	
                                 
                              
                               55.79 ± 8.20 Min = 45 Max = 75

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                        

                        
                              	
                                 
                              
                               Gizzard (gr)

                              
                           
                           	
                                 
                              
                               36,05 ±9,06 Min = 25 Max = 50

                              
                           
                           	
                                 
                              
                               32,90 ±5,85 Min = 25 Max = 40

                              
                           
                           	
                                 
                              
                               36,05 ±7,18 Min = 25 Max = 45

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                        

                        
                              	
                                 
                              
                               Abdominal fat (gr)

                              
                           
                           	
                                 
                              
                               55 ±12,36 Min = 35 Max = 90

                              
                           
                           	
                                 
                              
                               58,42 ±16,42 Min = 35  Max = 100

                              
                           
                           	
                                 
                              
                               57.90 ± 16.45 Min = 30  Max = 90

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                           	
                                 
                              
                               NS

                              
                           
                        

                     
                  

                  

               

               In our study, liver and gizzard weights were not influenced by the fenugreek aqueous extract supplementation, the same lack
                  of effect was reported when using the seeds as the form supplementation 16, 18, 29, 30 or when using the supplementation as an infusion of fenugreek seed powder 19. As for fenugreek, the aqueous extract of anise did not affect the liver and gizzard weights. However, in a study using the
                  oil as the form of anise supplementation 31, results showed a significant increase in the liver and gizzard weights 31.
               

               Concerning abdominal fat, our results are in agreement with other studies 16, 29 reporting no significant effect on abdominal fat following fenugreek supplementation. However contrary to our results, anise
                  supplementation has been linked to a decrease in abdominal fat percentage in hens receiving diets supplemented with 200 ppm
                  of anise oil 32. Likewise, a study conducted on broilers 33, found that the inclusion of anise oil in the diet significantly decreases the percentage of the birds' abdominal fat. It
                  is worth mentioning that some studies had searched the effect of fenugreek supplementation on the birds' intestines and pancreas.
                  
               

               In one study, fenugreek seeds supplementation increased the weight and length of intestines 34. According to another study 18 the incorporation of fenugreek with a percentage of 1% in the diet of broilers has a positive effect not only on the length
                  of the small intestine but also on the weight of the pancreas. The positive effect of fenugreek on the pancreas was also reported
                  by other studies 35, 36, 11. 
               

            

         

         
               Conclusion

            Fenugreek and anise aqueous extracts used as supplementations in broiler drinking water have no adverse effect on the birds’
               zootechnical parameters and carcass characteristics. Both natural products performed as well as the conventional enrofloxacin-based
               antistress. Using these natural products as replacements for antibiotic-based antistress drugs would reduce production costs
               and meet consumer requirements for affordable organic broiler meat. Further studies are necessary to investigate the exact
               mechanisms behind the positive effects of these two natural products.
            

         

         
               Acknowledgement

            We sincerely thank the PADESCA laboratory, for providing financial assistance for this study, as well as all the students
               and colleagues in the veterinary institute of Constantine who had contributed during the realization of this experimental
               study.
            

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Alcicek, A, Bozkurt, M & Cabuk, M,   (2003). The effect of an essential oil combination derived from selected herbs growing wild in Turkey on broiler performance.
                        South African Journal of Animal Science, 33(2), 89–94.
                     

                  

                  
                     
                        2 
                              

                     

                     Asghar, M U, Rahman, A, Hayat, Z, Rafique, M K, Badar, I H, Yar, M K & Ijaz, M,   (2021). Exploration of Zingiber officinale effects on growth performance, immunity and gut morphology in broilers. Brazilian Journal of Biology, 83.
                     

                  

                  
                     
                        3 
                              

                     

                     Omer, Hamed A. A., El-Mallah, Gamal M. H., Abdel-Magid, Soha S., Bassuony, Neamat I., Ahmed, Sawsan M. & El-Ghamry, Abdel
                        Khalek A.,   (2019). Impact of adding natural bioactive mixture composed of lemon, onion, and garlic juice at different levels on productive
                        performance, egg quality, and some blood parameters of commercial laying hens. Bulletin of the National Research Centre, 43(1), 137.
                     

                  

                  
                     
                        4 
                              

                     

                     Hartady, Tyagita, Syamsunarno, Mas Rizky A. A., Priosoeryanto, Bambang Pontjo, Jasni, S. & Balia, Roostita L.,   (2021). Review of herbal medicine works in the avian species. Veterinary World, 14(11), 2889–2906.
                     

                  

                  
                     
                        5 
                              

                     

                     Lillehoj, Hyun, Liu, Yanhong, Calsamiglia, Sergio, Fernandez-Miyakawa, Mariano E., Chi, Fang, Cravens, Ron L., Oh, Sungtaek
                        & Gay, Cyril G.,   (2018). Phytochemicals as antibiotic alternatives to promote growth and enhance host health. Veterinary Research, 49(1), 76.
                     

                  

                  
                     
                        6 
                              

                     

                     Adil, S., Qureshi, Saim & Pattoo, R.A.,   (2015). A Review on Positive Effects of Fenugreek as Feed Additive in Poultry Production. International Journal of Poultry Science, 14(12), 664–669.
                     

                  

                  
                     
                        7 
                              

                     

                     Teimi, Cherif,   (2018). Conceptualizing Some Verbs of Propositional Attitudes in English. International Journal of English Linguistics, 8, 64.
                     

                  

                  
                     
                        8 
                              

                     

                     Santiago, V,   (2014). Révélations des secret de la nature, le fenugrec : appétant- prise de poids - antiparasite..
                     

                  

                  
                     
                        9 
                              

                     

                     Boumahdi, Y,   (2014). Elaboration de lotions à base d’huiles essentielles d’une plante algérienne pour lutter contre les microorganismes
                        et parasites externes chez l’homme et l’animal, thèse présentée pour l’obtention du diplôme de magister en génie des procédés,
                        Spécialité : Technologie Pharmaceutique, université des sciences et de la technologie Houari Boumediene. Faculté de génie mécanique génie des procédés.
                     

                  

                  
                     
                        10 
                              

                     

                     Bhaisare, Darshana B., Thyagarajan, D., Churchil, R. Richard & Punniamurthy, N.,   (2014). Effect of dietary supplementation of herbal seeds on carcass traits of turkey poults. Veterinary World, 7(11), 938–942.
                     

                  

                  
                     
                        11 
                              

                     

                     Bensalem, H,   (2011). Mutations  des  systèmes  alimentaires  des  ovins  en  Tunisie  et  place  des ressources alternatives. Zaragoza : CIHEAM / IRESA / OEP, Options Méditerranéennes : Série A. Séminaires Méditerranéens, N° 97, 29–39.
                     

                  

                  
                     
                        12 
                              

                     

                     Azeroual, E, Mesfioui, A, Oukessou, M, Bouzoubaa, K, Benazzouz, B & Ouichou, A,   (2013). Coccidiostat Effect of Nine Aromatic and Medicinal Plants Incorporated as Feed Additives in the Diet of Laying Hens.
                        European Journal of Scientific Research, 99(2), 200–207.
                     

                  

                  
                     
                        13 
                              

                     

                     Dragoul, C, Raymond, G, Marie-Maeleine, J, Roland, J, Marie-Jaqueline, L, Louis, Brigitte M, André, M & T,   (2004). Nutrition et alimentation des animaux d’élevage Tome., 2, 34–35.
                     

                  

                  
                     
                        14 
                              

                     

                     Germain, K,   (2014). Conduite de productions animales dans des couverts complexes. . Production de volailles biologiques en parcours prairiaux et arborés, Carrefours de l'innovation agronomique, INRA, Novembre.
                     

                  

                  
                     
                        15 
                              

                     

                     Mohammed, H,   (2019). Broiler performance response to anise seed powder supplementation, Iraqi journal of veterinary sciences.   33, 131–135
                        
                     

                  

                  
                     
                        16 
                              

                     

                     Abbas, R J,   (2010). Effect of Using Fenugreek, Parsley and Sweet Basil Seeds as Feed Additives on the Performance of Broiler Chickens.
                        International Journal of Poultry Science, 9(3), 278–282. 10.3923/ijps.2010.278.282

                  

                  
                     
                        17 
                              

                     

                     Al-Shammari, KIA, Batkowska, J & Gryzińska, MM,   (2017). Effect of Various Concentrations of an Anise Seed Powder (Pimpinella Anisum L.) Supplement on Selected Hematological
                        and Biochemical Parameters of Broiler Chickens. Revista Brasileira de Ciência Avícola, 19(1), 41–46.
                     

                  

                  
                     
                        18 
                              

                     

                     Weerasingha, A S & Atapattu, N S B M,   (2013). Effects of fenugreek (Trigonella foenum-graecum L.) seed powder on growth performance, visceral organ Weight, serum
                        cholesterol levels and the Nitrogen retention of broiler or chicken. Tropical Agricultural Research, 24(3), 289.
                     

                  

                  
                     
                        19 
                              

                     

                     Messai, A, Bensegueni, A, Abdeldjelil, M C, Agabou A & Redouane-Salah, S,   (2014). Effects of white wormwood (Artemisia herba-alba Asso), during an experimental coccidiosis in broilers. Annals of Biological Research, 5(3), 61–66.
                     

                  

                  
                     
                        20 
                              

                     

                     Ismail, F., Sherif, Kh., Beshara, M. & Hafez, H.,   (2021). Effects of Dietary Anise Oil, Anise Seed Powder and Turmeric Supplementation on The Productive Performance Of Broiler
                        Chickens . Journal of Animal and Poultry Production, 12(10), 323–329.
                     

                  

                  
                     
                        21 
                              

                     

                     ALİ, Abdimajid HASSAN, YEASMIN, Tahera, MOHAMED, Yonis Abukar, MOHAMUD, Abdiaziz İdiris & MISHRA, Pravin,   (2021). Evaluation of dietary supplementation of fenugreek seed (Trigonella foenum-graecum L.) as a growth promoter in broiler
                        diet and its impacts on growth performance, carcass quality and cost effectiveness. Journal of Istanbul Veterinary Sciences, 5(1), 6–12.
                     

                  

                  
                     
                        22 
                              

                     

                     Qureshi, S, Banday, M T, Adil, S, Shakeel, I & Munshi, Z H,   (2015). Effect of dandelion leaves and fenugreek seeds with or without enzyme addition on performance and blood biochemistry
                        of broiler chicken and evaluation of their in vitro antibacterial activity. Indian Journal of Animal Sciences, 85(11), 1248–1254.
                     

                  

                  
                     
                        23 
                              

                     

                     Alloui, N, Aksi, Ben, Alloui, M N & Ibrir, F,   (2012). Utilization of Fenugreek (Trigonella Foenum Graecum) as Growth Promoter for Broiler Chickens. Journal of Worlds Poultry Research, 2(2), 25–27.
                     

                  

                  
                     
                        24 
                              

                     

                     Żuk-Gołaszewska, Krystyna, Wierzbowska, Jadwiga & Żuk-Gołaszewska, Krystyna,   (2017). Fenugreek: productivity, nutritional value and uses. Journal of Elementology, 22(3/2017).
                     

                  

                  
                     
                        25 
                              

                     

                     Mamoun, T, Mukhtar, M & Tabidi, M H,   (2014). Effect of fenugreek seed powder on the performance, carcass characteristics and some blood serum attributes. Advance Research in Agriculture and Veterinary Science, 1(1), 6–11.
                     

                  

                  
                     
                        26 
                              

                     

                     Mahmood, Sultan, Rehman, Atif, Yousaf, Muhammad, Akhtar, Pervez, Abbas, Ghulam, Hayat, Khawar, Mahmood, Aisha & Shahzad, Muhammad
                        Khurram,   (2015). Comparative Efficacy of Different Herbal Plant's Leaf Extract on Haematology, Intestinal Histomorphology and Nutrient
                        Digestibility in Broilers. Advances in Zoology and Botany, 3(2), 11–16.
                     

                  

                  
                     
                        27 
                              

                     

                     Belaid-Gater, N, Gaoua, S & Kadi, S A,   (2021). Effect of sagebrush (Artemisia herba-alba Asso) and Fenugreek (Trigonella foenum-graecum L.) on growth performances,
                        some biochemical traits and carcass qualities for broiler chickens. Veterinaria, 70(2), 245–57.
                     

                  

                  
                     
                        28 
                              

                     

                     Ciftci, Mehmet, Guler, Talat, Dalkilic, Bestami & Ertas, O. Nihat,   (2005). The Effect of Anise Oil (Pimpinella anisum  L.) On Broiler Performance. International Journal of Poultry Science, 4(11), 851–855.
                     

                  

                  
                     
                        29 
                              

                     

                     Awadein, N B, Eid, Y Z & El-Ghany, F A Abd,   (2010). Effect of dietary supplementation with Phytoestrogens sources before sexual maturity on productive performance of
                        Mandarah hens. Egyptian Poultry Science, 30, 829–846.
                     

                  

                  
                     
                        30 
                              

                     

                     Safa, M,   (2014). Effect of using anise seeds powder as natural feed additive on performance and carcass quality of broiler chickens.
                        International journal of pharmaceutical research & allied Sciences, 3(2), 1–8.
                     

                  

                  
                     
                        31 
                              

                     

                     Ashan, S,   (2011). Effect of herbal oil on performance, carcass quality, blood parameters and immune system in female broiler chicken.
                        Annals of Biology Research, 2(5), 589–592.
                     

                  

                  
                     
                        32 
                              

                     

                     Firas, S J Hamodi & Al-Khalani,  F M,   (2011). Compared between anise seeds (Pimpinella anisum L.) and Roselle flowers (Hibiscus abdariffa) by their affected on
                        production performance of broiler. Advances in Environmental Biology, 5(2), 461–464.
                     

                  

                  
                     
                        33 
                              

                     

                     Perilla, N. S., Cruz, M. P., Belalcázar, F. De & Diaz, G. J.,   (1997). Effect of temperature of wet extrusion on the nutritional value of full‐fat soyabeans for broiler chickens. British Poultry Science, 38(4), 412–416.
                     

                  

                  
                     
                        34 
                              

                     

                     Duru, M, Erdoğan, Z, Duru, A, Küçükgül, A, Düzgüner, V, Kaya, D & Şahin, A,   (2013). Effect of seed powder of a herbal legume fenugreek (Trigonella foenum-graceum L.) on growth performance, body components,
                        digestive parts, and blood parameters of broiler chicks. Pakistan journal of zoology, 45(4), 1007–1014.
                     

                  

                  
                     
                        35 
                              

                     

                     Chohan, A. K., McNiven, M. A., Hamilton, R. M. G. & MacLeod, J. A.,   (1993). High protein and low trypsin inhibitor varieties of full-fat soybeans in broiler chicken starter diets. Canadian Journal of Animal Science, 73(2), 401–409.
                     

                  

                  
                     
                        36 
                              

                     

                     Abaza, I,   (2007). Effects of using fenugreek, chamomile and radish as feed additives on productive performance and digestibility coefficients
                        of laying hens. Poultry Sciences, 27, 199–218.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      


      
        		
          Content
        


      


    
  

