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Abstract— In an 8-week feeding trial, the nutrient digestibility and cecal parameters of mixed breeds of rabbits fed with 

noodle waste in replacement of maize were evaluated. The rabbits were randomly assigned to four dietary treatments (T1, T2, 

T3, and T4) in a Completely Randomized Design (CRD). The indomie waste was incorporated in a conventional feed at an 

inclusion levels of 0%, 6%, 12%, and 18% respectively. At the end of the experiment, Nutrient digestibility and cecal 

parameters were assessed. The result from the study stipulated that the crude protein, dry matter, crude fat, ash, crude fibre 

and nitrogen free extract were significantly different (P < 0.05) among treatments. Increase in the inclusion levels of indomie 

waste led to increased digestibility in Dry matter, ash, and nitrogen free extract with rabbits in treatment 4 showing superior 

values in relative to other treatment groups. Also, rabbits fed diet 2 showed a significant increase in nutrient digestibility values 

(P < 0.05) in crude protein, crude fibre, and crude fat compared to those fed diets 1, 2 and 4 while crude fibre was better 

digested among rabbits in the control groups when compared to others. Furthermore, the cecal pH and NH3 were significantly 

(P<0.05) influenced by the test diet with the highest value of cecal pH recorded among rabbits in Treatment 4 and decreased 

values of NH3 when compared to other treatment groups. Rabbits fed 6% indomie waste shown better digestibility of nutrients 

when compared to other inclusion levels, this level of inclusion is therefore recommended to rabbit owner. 
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I. INTRODUCTION 

The need for animal products will rise consistently in response to increasing world population which in turn is posing so much 

pressure on the livestock industry (Assan, 2018). To meet the growing demand for animal protein, mini livestock production 

has been identified as alternative animal production strategy that could bridge the gap. However, rabbit is the most common 

and accessible among other mini livestock class in Nigeria.  

Increased rabbit production is a fast means of meeting the animal protein requirements of the Nigerian populace (Iyeghe-

Erakpotobor et al., 2002). This is because of its high fecundity, high genetic potential, rapid growth rate and relatively low cost 

of production. Rabbit (Oryctolagus cuniculus) has short generation interval, high prolificacy, good mothering ability and easy 

management requirements, with ability to utilize waste and other non-conventional feed sources. The unique digestive 

physiology of rabbit has made it possible to use what other single stomach animals cannot utilize. For instance, rabbits can 

feed on a wide variety of grasses, herbs, leafy weeds, vegetables and household wastes or garbage. Besides, rabbit meat is high 

in protein content (about 22 %), low in fat (about 4 %) and cholesterol (about 5 %) which can contribute positively towards 

improving the good health of the populace (Aduku and Olukosi, 1990). 

Sadly, the increase in rabbit production in Nigeria is challenged with series of problems ranging from high cost of feed, poor 

nutrient digestibility, diseases, poor management system and host of others (Asar et al., 2010). Therefore, conscious efforts 

need to be made to address such menace with the view of keeping pace between supply and demand of quality animal protein 

from rabbits (Makinde et al., 2014). 
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II. MATERIALS AND METHODS 

2.1 Experimental site and Duration 

The experiment was conducted at the rabbitry unit of the Faculty of Agriculture Research and Demonstration Farm of the 

University of Port Harcourt, Choba Rivers State, Nigeria. It is located on the 4°45’N, 6°50’E,(4.750°N, 6.833°E),having an 

annual temperature of 26°C (78.8°F) (Chima and Ofodile, 2015).The experiment lasted for eight weeks (8) 

2.2 Experimental Rabbits and Management 

Twenty (24) dutch rabbits of both sex of about 8 weeks old with mean weight of 745 ± 2.5 g were used in this study. The 

rabbits were purchased from Micheal Okpara University of Agriculture, Animal Breeding unit, Umudike, Abia state. Prior to 

commencement of the experiment, the hutches were well cleaned and disinfected with saponated creso (Izal) and allowed to 

dry for seven (7) days before the rabbits were introduced therein. The rabbits were conditioned for seven days (7) to facilitate 

their adaptation of the rabbits to the new environment before commencement of the experiment. During the adaptation period, 

they were fed commercial ration (grower’s mash) and water given ad-libitum. The rabbits were treated against external and 

internal parasites using ivomectin ® at 0.2ml per rabbit prior to commencement of the experiment. A broad spectrum antibiotic 

(water soluble powder) and protective, absorbent anti-diarrhoea (dry suspension) were used in drinking water against bacterial 

infection.  

2.3 Experimental Design  

24 Dutch rabbits were randomly assigned to four dietary treatments using a Completely Randomized Design (CRD), and were 

individually weighed having 6 rabbits each, 

2.4 Experimental diet  

The noodle waste for the feeding trail was purchased from Mordern Agro Enterprise, Port Harcourt, Rivers State. The noddle 

waste was formulated with conventional feed stated as follow, T1 contained 0% of noddle waste, T2 contained 6% of noddle 

waste, T3 contained 12% of noddle waste, and T4 contained 18% of noddle waste as shown in Table 1 below: 

TABLE 1 

PERCENTAGE INGREDIENTS AND CALCULATED NUTRIENT COMPOSITION OF THE DIETARY TREATMENTS 

Ingredients T1 T2 T3 T4 

Yellow maize 48.00 42.09 36.09 30.09 

Indomie waste 0.00 6.00 12.00 18.00 

Wheat bran 10.75 10.75 10.75 10.75 

PKC 12.42 12.42 12.42 12.42 

Soybean Meal 12.0 12.0 12.0 12.0 

GNC 8.48 8.48 8.48 8.48 

Bone meal 4.5 4.5 4.5 4.5 

Salt 0.13 0.13 0.13 0.13 

Methionine 0.25 0.25 0.25 0.25 

Lysine 0.25 0.25 0.25 0.25 

Vit/min premix 3.13 3.13 3.13 3.13 

TOTAL 100.00 100.00 100.00 100.00 
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TABLE 2 

PROXIMATE COMPOSITION OF THE EXPERIMENTAL DIETS 

Parameters T1 T2 T3 T4 SEM 

Crude protein 14.90d 11.84c 22.34b 25.41a 0.01 

Dry matter 83.53d 88.53a 87.40c 88.21b 0.02 

Crude fat 4.63a 1.83c 3.93b 3.93b 0.02 

Ash 8.23a 5.33b 5.13c 4.63d 0.02 

Crude fibre 7.10a 2.14c 7.00a 4.65b 0.02 

NFE 48.68d 67.41a 54.02b 49.61c 0.07 
a,b,Means within each rows showing different superscript differ significantly (P<0.05) 

2.5 Data Collection  

2.5.1 Nutrient Digestibility  

Digestibility study was conducted using four rabbits per treatment at the end of feeding trial. The faeces were weighed and 

oven-dried at 80oC for twenty four hours (24 hrs). The oven-dried faeces per replicate were also weighed at the end of the 

digestibility study. The faeces from each replicate were bulked, thoroughly mixed together and ground. Samples of ground 

faeces were stored in airtight sample bottles for proximate analysis. The faecal samples was analyzed for dry matter (DM), 

crude protein (CP), crude fibre (CF) , ether extract (EE) and total ash (TA) at the Laboratory. Nitrogen-free extract (NFE) was 

also calculated as described by Association of Official Analytical Chemists (AOAC, 2006) as shown below: 

%NFE = 100 – (%CP + %CF + %EE + %Ash)  

Digestibility coefficients was calculated using the following equation: 

Percentage digestibility = X100 

2.5.2 Cecal parameters 

Samples of cecal contents were collected from each rabbit (n = 16) into nylon bags after the animals were euthanized. 

Consistent with the procedures outlined by Belenguer et al. (2005), the cecal contents were immediately measured for pH with 

a glass electrode pH-meter. From these samples, two 1 g aliquots of cecal contents were acidified with 0.2 mol/L HCl and 0.15 

mol/L H3PO4 into 50 mL disposable centrifuge vials and stored at −20 °C pending determination of ammonia and short chain 

fatty acids (SCFA), respectively. Samples for NH3 analysis were mixed 1:1 with a 25% solution of meta-phosphoric acid and 

frozen, then separated into supernatant and analyzed according to the procedures of Mullins et al. (2007).  

2.6 Statistical Analysis 

 Data collected from the study were analyzed with statistical analysis of variance (ANOVA) using Statistical Package for Social 

Science (SPSS). Treatment means were compared using Duncan multiple range test of the same software. 

The Statistical Model is stated as: 

Yij = U + Ti + Eij  

Where; Yij = Single Observation  

U = Population mean  

Ti = Effect where ith treatment where i = 1, 2…4 

Eij = Random error. 

III. RESULTS 

3.1 Nutrient digestibility of rabbit fed indomie waste as partial replacement for maize 

The nutrient digestibility of rabbits fed indomie waste meal partially replaced for maize is presented in Table 3. The crude 

protein, dry matter, crude fat, ash, crude fibre and nitrogen free extract were significantly different (P < 0.05) among treatments. 

Increase in the inclusion levels of indomie waste led to increased digestibility in Dry matter, ash, and nitrogen free extract with 
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rabbits in Treatment 4 showing superior values with respect to other treated groups. Rabbits fed diet 2 showed a significant 

(P<0.05) increase in nutrient digestibility values in crude protein, crude fibre, and crude fat than those fed diets 1, 3, and 

4. Thus, crude fibre was better digested among rabbits in the control groups when compared to others. 

TABLE 3 

NUTRIENT DIGESTIBILITY OF RABBIT FED INDOMIE WASTE AS PARTIAL REPLACEMENT FOR MAIZE 

Parameters T1 T2 T3 T4 SEM 

Crude protein 72.33b 112.70a 27.19d 30.76c 0.77 

Dry matter 25.52b 24.79c 17.71d 28.02a 0.04 

Crude fat 12.43d 223.55a 194.01b 53.35c 8.6 

Ash 35.59c 86.86b 88.24b 261.15a 4.23 

Crude fibre 55.77b 65.77a 27.92c 5.98d 2.01 

NFE 21.32b 11.86b 12.31b 66.35a 3.25 
a,b,Means within each rows showing different superscript differ significantly (P<0.05) 

3.2 Cecal parameters of rabbit fed indomie waste as partial replacement for maize 

The cecal parameters of rabbit fed indomie waste as partial replacement for maize was shown in Table 4 Result from the study 

showed that cecal pH and NH3 differs significantly (P<0.05) among the treated groups. Thus, values for cecal pH were 

statistically highest among rabbits fed Treatment 4 with decreased levels of NH3 with respect to other dietary treatments. 

TABLE 4 

CECAL PARAMETERS OF RABBIT FED INDOMIE WASTE AS PARTIAL REPLACEMENT FOR MAIZE 

Parameters  T1 T2 T3 T4 SEM 

Cecal pH 6.45b 6.41b 6.33c 7.01a 0.02 

Cecal NH3 4.80a 4.70a 4.5b 3.4c 0.01 
a,b, means within each rows showing different superscript differ significantly (P<0.05) 

IV. DISCUSSION 

The result from the present study was consistent with the works of Lala et al. (2011) who stated that the dry matter, crude 

protein, and crude fibre digestibility showed significant (P>0 05) difference with an inclusion of instant noddle waste in rabbits 

as compared to those in the control.Generally, dry matter content indicates the presence of and quantity of nutrients in a feed 

sample. Thus, the notable elevation in dry matter digestibility among rabbits fed diets 4 when compared to those in the 

control is in consonance with the findings of Ieuzo et al., (2013) and Fadiyimu et al. (2010) who recorded higher dry matter 

digestibility of growers rabbits fed corn based diet partially replaced with macaroni waste meal. This shows that indomie waste 

possess the nutrient requirements necessary for the wellbeing of the growers rabbits as corroborated by the works of Ortiz-

Chura et al. (2018). The higher digestibility coefficient of crude protein obtained in diet 2 indicated that the dietary 

protein was better utilized by the rabbits fed the test diet. This perhaps supports the assertion that the inclusion of indomie 

waste meal partially replaced for maize may have influenced the digestibility, since dietary protein have been shown to enhance 

digestibility (Ahamefule, 2005). Similar results were also observed by (Cheek et al. (2014); Okolo et al. (2012) who 

reported that protein digestibility decreased with decreasing levels of dietary protein. 

The results of crude fibre digestibility in this study showed that crude protein content of diets was positively correlated with 

crude fibre digestibility. Crude protein and crude fibre are components of dry matter and therefore any factor that affects the dry 

matter of a feed would similarly affect the crude protein and crude fibre component of the same feed (Ahamefule, 2005). This 

may explain why the digestibility coefficient of crude protein and crude fibre was elevated in T2. Furthermore, the higher crude 

fibre digestibility coefficient of T2 may suggest an increase in the activities of fibrolytic bacteria in the cecal content probably 

as a result of the availability of essential nutrients especially protein, energy, vitamins and minerals which are evident in 

indomie waste meal to enhance microbial growth and multiplication in grower rabbit.  

With the exception of diet 1, the similarities in ash digestibility between the diets (T2, and T3) agrees with previous 

observations that diets with adequate mineral supplementation hardly vary in their total mineral digestibility Onifade and Tewe, 

(2013). Thus, the significant elevation in digestibility of fat in treatment 2 is in agreement with the observation of Cheek, 
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(2006) and Onifade and Tewe, (2013). This attested to the good ability of rabbits to utilize dietary fat in indomie waste meal 

partially replaced for maize as corroborated by the findings of Beyen, (2008). 

However, the statistical similarities for nitrogen free extract in the control group, diet 2, and diet 3 during the study indicated 

that indomie waste possesses considerable extraction of energy to meet the energetic requirements of grower rabbits, and this is 

in line with the findings of Cheeke et al. (2011); Onifade and Tewe, (2013) that high values of digestibility in nitrogen free 

extract improves performance. 

The significant (P<0.05) difference cecal PH observed in the present study are in accordance with those obtained by Taie et al. 

(2006) who found that incorporation of industrial waste in rabbit diets led to significant (P<0.05) differences in cecum 

parameters. This was contrary to the report by Helal et al. (2021) who stated absence of notable differences among rabbits fed 

graded levels of kitchen food waste and instant noddle waste. The noted confliction in the obtained results regard to the current 

result and those reported by the previous author may be related to breed of rabbit, method of determination, constituent of the 

feed and its utilization as supported by (Onifade and Tewe, (2013).However, (Abo-Egla et al. (2013) reported that caecum pH 

value is one of the most important factors which affect bacterial fermentation in the caecum. Thus, the significant increase of 

Caecum pH among rabbits fed 18% inclusion level of noddle waste was consistent with the works of Ramadan et al., (2009) 

who reported that the highest acidity was recorded for rabbits fed diets containing 16% crude fiber. So, such superior values 

of Caecum pH in the current study may be attributed to an increase in dietary fibre from the noddle waste due to increasing 

levels of the test diet from the study as opined by the works of (Bellier and Gidenne, (1996). This also shows that the high fibre 

content in noddle waste wasn’t just indigestible, but fermentable carbohydrate which can escape degradation in the small 

intestine and reach the large intestine, to stimulate microbial growth and multiplication that could improve digestion of feeds 

(Dwivedi, 1991).  

Concerning NH3-N concentration, noddle waste supplementations influenced its activities with reference to control. According 

to Macfarlane and Gibson (1995) a series of factors could influence NH3-N concentrations within the cecum, including H2 

pressure, chyme reaction, and carbohydrates availability. In comparison with ruminants, proteolytic activity in the rabbit cecum 

is relatively higher and ammonia levels fluctuate between 1.86–23.9 mmol·l-1 as shown by Gidenne, (1997) and Garcia et al. 

(2002). Thus, the reduced level of NH3-N concentrations observed among rabbits fed partial replacement of maize with noddle 

waste at 18% inclusion levels could be attributed to the great ability of noddle waste to absorb ammonia. Ivan et al (1992) 

speculated that, industrial waste could also absorb some proportions of proteolytic enzymes, which would then be unable to 

act on the dietary proteins or it could absorb free dietary amino acids that also would not be accessible to bacterial fermentation. 

These results are in agreement with those reported in ruminants by (Saleh (1994) who found that, addition of industrial waste 

led to a decrease in ruminal NH3-N concentration.  

V. CONCLUSION AND RECOMMENDATION 

5.1 Conclusion  

Results from this study suggest that partial replacement of maize with noddle waste could lead to improvement in nutrient 

profiles of the rabbit diet and favorable modifications in cecal environment presumably, acidification of cecal contents and 

stabilization of ammonia nitrogen concentrations. These alterations should be considered as an advantage, as they improve the 

impact of the supplemented noddle waste on cecal fermentation pattern and rabbit metabolism. 

5.2 Recommendation 

Rabbits fed partially replaced noddle waste at 6% inclusion showed better digestibility of nutrients when compared to other 

inclusion levels and should be adopted by rabbitry owners, as well as nutritionist. However, subsequent investigations is 

recommended to complement the result from the present study. 

REFERENCES 

[1] Abo-Egla, E., El-Samra, H., Hayam, A., Qouta, E., and Sheren, E. (2013). Effects of Replacing Clover Hay by Cucumber (Cucumis 

sativus L.) Vines Straw without or with Nauzyme or Prebiotic Containing Manan oligosaccharide in NZW Rabbit diets on Nutrien 

digestibility, Caecal Fermentation, Carcass Characteristics and Some Blood Constituents. Journal of Agriculture Science. Mansoura 

University. 4: 79-96. 

[2] Adam, S.C., (2011). The rabbit in united Federation for Animal welfare (UFAW) Hand book on the care and management of lab. 

Animals 1 and 4 constable Ltd. Edinburgh 5(4): 177-192 



International Journal of Environmental & Agriculture Research (IJOEAR)                   ISSN:[2454-1850]                 [Vol-9, Issue-3, March- 2023] 

Page | 14  

[3] Adam, S.C., and Fisher, H. (2011). The rabbit in united Federation for Animal welfare (UFAW) Hand book on the care and management 

of lab. Animals 1 and 4 constable Ltd. Edinburgh 5(4): 177-192. 

[4] Adejinmi, O. O., Hamzat, R. A., and Fapohunda, J. B. (2007). Performance and nutrient digestibility of rabbits fed fermented and 

unfermented cocoa pod husk. Nigerian Journal of Animal Production, 34(1), 63-68.  

[5] Adeyemo, G. O., Oni, O. R., and Longe, O. G. (2013). Effect of dietary biscuit waste on performance and carcass characteristics of 

broilers. Food Science and Quality Management www.iiste.org ISSN 2224-6088 (Paper) ISSN 2225-0557 (Online) .12:20-26.  

[6] Aduku A. O. and Olukosi J. O. (1990). Rabbit Management in the Tropics, Living Faith Books Publishers, Abuja, FCT, pp. 1- 42 

[7] Aduku, A. O. and Olukosi, J. O. (1990). Rabbit management in the tropics. Living books series, G. U. Publications, Abuja, FCT, Nigeria. 

Animal. Revised. 39:2 – 11. 

[8] Ahamefule, F.O. (2005). Evaluation of pigeon pea cassava peel based diet for goat production in South-Eastern Nigeria. Ph.D thesis 

Michael Okpara University of Agriculture, Umudike, Nigeria. 

[9] Akinmutimi, A.H., and Anakebe O.C. (2008). Performance of weaner rabbits fed graded levels of yam and sweet potato in place of 

maize base diets. Pakistan Journal of Nutrition. 7 (5):26-34.  

[10] Anjola, O. A., Adejobi, M. A., Ogunbameru, A., Agbaye, F. P., and Odunukan, R. O. (2017). Growth Performance and Economy of 

Production of Pullets Fed on Different Energy Based Sources. International Journal of Animal and Veterinary Sciences, 11(4), 347-

350.  

[11] Asar, M.A., Mona, O., Takout, H.M. and Safoat, A. (2010). Utilization of corn- cob meal and Faba bean straw in growing rabbit diet 

and their effects on performance, digestibility and economic efficiency. Egypt Poultry Science.30:415-442. 

[12] Assan, N. (2018). Use of non-classical feed resources and their influence on some performance indicators in rabbits, Scientific Journal 

of Review, 7(1) 563-571. 

[13] Belenguer A., Balcells J., Guada J.A., Decoux M., and Milne E. (2005). Protein recycling in growing rabbit: Contribution of microbial 

lysine to amino acid metabolism. Br. J. Nutr. 94:763–770. 

[14] Beyen, A.C. (2008). Dietary fat level and growth performance by rabbits. J. Appl. Rabbit Res. 11: 21-29. 

[15] Cheeke P.R., Patton N.M, Lukefair S.O. and McNitt, J.I. (2014). Rabbit Production. The Interstate Publishers and Printers Inc. 

Danville, Illinois U.S.A. 

[16] Cheeke, P. R. (2011). Nutritional Requirement for Rabbitsmono-gastric Nutritionist, Shur-Gain, Nutreco Canada Inc. 

[17] Chima, U. D., and Ofodile, E. U. (2015). Climate change mitigation and adaptation capabilities of avenue tree species at the University 

of Port Harcourt, Nigeria, Advances in Applied Science Research, 6(10):40-49 

[18] Dwivedi, B. K. (1991). Sorbitol and mannitol. In Alternative sweeteners, 2nd edition (ed. LO Nabors and RC Gelardi), pp. 333–348. 

Marcel Dekker, New York. 

[19] Ersminger, M.E., Azubuike, Emenalom, O.O. Etuk, E.B., Okoli, I.C., Ukwu H. and Nneji, C.S. (2016). Effect of enzyme 

supplementation on the performance of broiler finisher fed microdesmis puberular leaf meal. Int. J. Poultry Science, 3(2):112- 114. 

[20] Fadiyimu, A.A., Alokan, J.A., and Fajemisin, A.N. (2010). Digestibility, nitrogen balance and haematological profile of West 

African dwarf sheep fed dietary levels of Moringa oleifera as supplement to Panicum maximum. Journal of American Sci.6:634-43. 

[21] FAO. (2008). Food and Agriculture Organization Statistics. FAOSTAT. Available on www. fao.or g/ faostat  

[22] Fu, B. X. (2008): Asian noodles: History, classification, raw materials and processing. Int Food Res J, 41: 888-890. 

[23] Garcia, J., Gidenne, T., Falcaoe-Cunha, L., and De-Blas, C. (2002). Identification of the main factors that influence caecal fermentation 

traits in growing rabbits. Anim Res 51:165–173. 

[24] Gidenne, T. (1996). Caeco-colic digestion in the growing rabbit: impact of nutritional factors and related disturbances. Livestock 

Production Science, 51, 73-88. 

[25] Gidenne, T. H., Garreau; L., Drouilhet; C., Aubert, A., and Maertens, L. (2017). Improving feed efficiency in rabbit production, a review 

on nutritional, technico-economical, genetic and environmental aspects. Anim. Feed Sci. Technol., 225: 109- 122. 

[26] Ivan, M., Dayrel, M. S., Mahadevan, S., Hidiroglou, M. (1992). Effects of Bentonite on Wool Growth and Nitrogen Metabolism in 

Fauna-Free and Faunated Sheep. Journal of Animal Science, 70, 3194. 

[27] Iyeghe-Erakpotobor, G. T., Ndoly, M., Oyedipe, E. O., Eduvie, L. O. and Ogwu, D. (2002). Effect of protein flushing on reproductive 

performance of multiparous does.Tropical Journal of Animal Science, 5(1): 123-129. 

[28] Leach, B. and Barret, J.G. (2014). Rabbit skins: problem and prospect for less developed countries J. Appl. Rabbit Res; 7:91 

[29] Macfarlane, G. T., and Gibson, G. R. (1995). Microbiological aspects of the production of short-chain fatty acids in the large bowel. In: 

Cummings JH, Rombeau JL, Sakata T (eds): Physiological and Clinical Aspects of Short-chain fatty acids. Cambridge Univ Press, 

London. pp. 87-105. 

[30] Makinde, O.J., Enyigwe, P.C., Babajide, S.E., Atsumbe, J.A., Ibe, E.A. and Samuel, I. (2014) . Growth performance and carcass 

characteristics of finisher broilers fed rice offal based diets supplemented with exogenous enzyme. Greener Journal of Agricultural 

Sciences. 4 (4): 144-149. 

[31] Ministry of Livestock Development. (2010). Annual Report, Department of Livestock Production. Ghana: Ministry of Livestock, 23-

27. 

[32] Mullins C.R., Grigsby K.N., Anderson D.E., Titgemeyer E.C. (2010). Effects of feeding increasing levels of wet corn gluten feed on 

production and ruminal fermentation in lactating dairy cows. J. Dairy Sci. 93:5329–5337. 

[33] Mullins, C.R., Grigsby K.N., Anderson D.E., and Titgemeyer E.C. (2010). Effects of feeding increasing levels of wet corn gluten feed 

on production and ruminal fermentation in lactating dairy cows. J. Dairy Sci. 93:5329–5337. 



International Journal of Environmental & Agriculture Research (IJOEAR)                   ISSN:[2454-1850]                 [Vol-9, Issue-3, March- 2023] 

Page | 15  

[34] National Research Council. (1996). Micro livestock: Little known small animals with a promising economic future. National academy 

press. Washtington D.C.41:35. 

[35] Okolo, F.A., Ocheja, J.O., Lalabe, B.C., and Ejiga, P.A. (2012). Digestibility, performance and bio-economics of growing West 

African Dwarf goats fed diets containing graded levels of cashew nut shell. Int’l Journal of Agric. And Rural Dev. 15:1000–7. 

[36] Omoikhoje, S. O., Oduduru, O., and Eguaoje, S. A. (2017). Effect of substituting maize with biscuit waste meal on the growth 

performance, carcass traits, relative organ weight and cost benefit of broiler chickens. Animal Research International, 14(2): 2751-

2758. 

[37] Onifade, A.A., and Tewe, O.O. (2013). Alternative tropical energy feed resources in rabbit diets: Growth performance, diet digestibility 

and blood composition. World rabbit Science. 1: 17-24. 

[38] Ortiz-Chura, A., Pari-Puma, R.M., Rodríguez, G., and Huanca, F.H. (2018). Apparent digestibility of dry matter, organic matter, protein 

and energy of native Peruvian feedstuffs in juvenile rainbow trout (Oncorhynchus mykiss). Fish Aquatic Sci 21, 32. 

[39] Ramadan, N.A., Sedki, A.S., Kout El-Kloub, M.E. 2009.Performance of rabbits fed different levels of fibers. During fattening period. 

5th International Poultry Conference 10-13 March 2009. Taba – Egypt. 

[40] Romero-Bastida, C.A., Chávez-Gutiérrez, V., Bello-Pérez, L.A., Abarca-Ramírez, E., Velazquez, G., and Mendez-Montealvo, G. 

(2018). Rheological properties of nanocomposite-forming solutions and film based onmontmorillonite and corn starch with different 

amylose content, Carbohydrate. Polymerism. 188: 121–127. 

[41] Saleh, M. S. (1994). Using of feed additives for feeding farm animals. Ph.D. Thesis, Fac. of Agric. Kafr El-Sheikh, Tanta University, 

Egypt. 48:27. 

[42] Sarwar, M., Sial, M.A., Abbas, W., Mahmood, S., and Bhatti, S.A. (1995). Ruminal digestion kinetics of forages and feed by products 

in Sahiwal calves. Indian J. Anim. Nutr., 12: 141. 

[43] Smil, V. (2000). Feeding the world: A challenge for the twenty-first century. MIT press  

[44] Taie, H.T.; Salwa B. Abd El-Hady and A.I. Abd El-Lateif (2006). Utilization of industrial waste in comparison to berseem in rabbits 

feeding. Egyptian J. Anim. Prod., 33:443. 

[45] United States Department of Agriculture (USDA). (2012). Selecting and Raising Rabbits, Agricultural Information Bulletin No. 358. 


