
Volume 3, Issue 5, Sep 2013 
 

 

 

 

 

 

 

 
 

 

 
 

An International Peer-Reviewed Journal which Publishes in Electronic Format  

 

 
 

Online Journal of Animal and Feed Research 



 

 

 

 

 

 

 
 
 

Online J. Anim. Feed Res., Volume 3, Issue 5: pp. 197-215; Sep 2013 
 

Editorial team of OJAFR: 
Administrator 
Saeid Chekani Azar, 
Department of Animal Science, Faculty. Veterinary Medicine, Atatürk University, Erzurum, TURKEY 
(PhD, Physiology – Animal Behavior) 
Managing Editor 
Alireza Lotfi, 
Department of Animal Science, Islamic Azad University, Shabestar, IRAN 
(PhD, Physiology – Non Ruminants) 
Editor-in-Chief 
Habib Aghdam Shahryar, 
Department of Animal Science, Islamic Azad University, Shabestar, IRAN 
(Assistant Prof., Nutrition - Non Ruminants) 
Executive Editor 
Mehrdad Ehsani-Zad,  
MA in TEFL, Islamic Azad University, Takestan Branch, Takestan, IRAN 

Editorial Board (A-Z)  
 
Section Editors (SE) 
Ahmad Yildiz, 
Dep. Animal Science and Production, Facult. Vet. Med., Atatürk University, Erzurum, TURKEY 
Ph.D., Associate Prof., Nutrition - Ruminants 
Akbar Taghizadeh 
Dep. Anim. Sci., Tabriz University, Tabriz, IRAN 
Ph.D. Associate Prof., Nutrition - Ruminants  
Ali Halajian 
Dep. Biodiversity, School of Molecular and Life Sciences, Faculty of Science and Agriculture, University of Limpopo, SOUTH AFRICA 
Ph.D. D.V.M., Professor of Parasitology 
Ali Nobakht  
Dep. Anim. Sci., I.A.U., Maragheh, IRAN 
Ph.D., Assistant Prof., Nutrition - Non-Ruminants 
Alireza Ahmadzadeh, 
Dep. Anim. Sci., I.A.U., Shabestar, IRAN 
Ph.D., Assistant Prof., Biometry - Plant Breeding (Biotechnology 
Alireza Lotfi, 
Dep. Anim. Sci., I.A.U., Shabestar, IRAN 
Physiology, Food Science and Technology 
Ekrem LAÇİN, 
Dep. Animal Science and Production, Facult. Vet. Med., Atatürk University, Erzurum, TURKEY 
Ph.D., Associate Prof., Nutrition - Non-Ruminants 
Fikret Çelebi  
Dep. Physiology, Facult. Vet. Med., Atatürk University, Erzurum, TURKEY 
Ph.D., Prof., Physiology and Functional Biology of Systems 
Isaac Karimi 
Department of Basic Sciences, School of Veterinary Medicine, Razi University, IRAN 
DVM, DVSc, Assistant Prof., Veterinary Physiology 
Hamid Mohammadzadeh 
Department of Animal Science, Faculty of Agriculture, University of Tabriz, Tabriz, IRAN 
Ph.D., Assistant Prof., Nutrition - Ruminants, Silage and silage additives, Carbohydrate fermentation, Microbial diversity in rumen and feces, 
Non-forage fiber sources, By-products 
Manish Kumar 
Society of Education (SOE), India 
Prof. Dr. Pharmacology, Ethnomedicine  
Hamid Reza Gheisari 
Academic staff, Dep. Food Hygiene, School of Vet. Med., Shiraz Univ., Shiraz, IRAN 
Ph.D., Assistant Prof., Biostatistics, Vet. Epidemiology, Food microbiology, Food chemistry and Meat Science. Dairy Science 
Hazim Jabbar Al-Daraji,  
University of Baghdad, College of Agriculture, Abu-Ghraib, Baghdad, IRAQ 
PhD, Professor of Avian Reproduction and Physiolgy 
John Cassius Moreki 
Ph.D., Department of Animal Science and Production, Botswana College of Agriculture, Gaborone, BOTSWANA 
Nutrition - Non-Ruminants, Breeders, Nutritive value and utilization of feeds, Livestock management 



Mohammed Yousuf Kurtu 
Animal Sciences Department, Haramaya University, Dire-Dawa, ETHIOPIA 
Associate Prof., Animal Science, Nutrition 
Khalid Mohammed Elamin Osman 
Department of Animal breeding, Faculty of Animal Production, University of Gezir, SUDAN 
Ph.D., Assistant Prof., Non-Ruminants, Genetics and Animal breeding, Mathematical models, analytical and experimental methods of feed 
evaluation, Animal-feed interactions. 
Naser Maheri Sis, 
Dep. Anim. Sci., I.A.U., Shabestar, IRAN 
Ph.D., Assistant Prof., Nutrition - Ruminants, Nutritive Value, Utilization of Feeds 
Nilüfer SABUNCUOĞLU ÇOBAN, 
Dep. Animal Science and Production, Facult. Vet. Med., Atatürk University, Erzurum, TURKEY 
Ph.D., Associate Prof., Animal Hygiene, Physiology, Animal Welfare 
Osman Erganiş, 
Dep. Microbiology, Facult. Vet. Med., Selcuk University, Konya, TURKEY 
Ph.D., Prof., Food Safety, Physiology and Functional Biology of Systems 
Ömer ÇOBAN, 
Dep. Animal Science and Production, Facult. Vet. Med., Atatürk University, Erzurum, TURKEY 
Ph.D., Associate Prof., Nutrition - Ruminants 
Paola Roncada 
Department of Veterinary Medical Sciences, Facult. of Veterinary Medicine, University of Bologna, ITALY 
Ph.D., Associate Prof., Veterinary Pharmacology and Toxicology, Pharmacokinetics, Residues of mycotoxins in feed, in food and in food 
producing species, Residue depletion studies 
Saeid Chekani Azar, 
Dep. Anim. Sci., Facult. Vet. Med., Atatürk University, Erzurum, TURKEY 
Dep. Anim. Sci., Islamic Azad University (I.A.U.), Shabestar, IRAN 
Product Quality, Physiology, Human Health and Well-Being, 
Shahin Eghbal-Saeid, 
Dep. Anim. Sci., I.A.U., Khorasgan (Isfahan), IRAN 
Ph.D., Assiociate Prof., Animal Genetics and Breeding 
Tohid Vahdatpour, 
Dep. Physiology, Facult. Vet. Med., I.A.U., Shabestar, IRAN 
Ph.D., Assistant Prof., Physiology and Functional Biology of Systems 
Vassilis Papatsiros 
Dep. Medicine (Porcine Medicine), Faculty of Veterinary Medicine, University of Thessaly, Trikalon str 224, GR 43100, GREECE 
Dietary input, Animal and Feed interactions 
Valiollah Palangi,  
Dep. Anim. Sci., Islamic Azad University (I.A.U.), Maragheh, IRAN 
Nutrition-Ruminants 
Wafaa Abd El-Ghany Abd El-Ghany, 
Poultry and Rabbit Diseases Department, Faculty of Veterinary Medicine, Cairo University, Giza, EGYPT 
PhD, Assiociate Prof., Poultry and Rabbit Diseases 
Zohreh Yousefi 
Faculty of Biological Sciences, Shahid Beheshti University, Tehran, IRAN 
Biology, Botanical Biosystematic (MSc), Plant Genetic (PhD student) 
Wesley Lyeverton Correia Ribeiro 
Medicine, State University of Ceará, Av. Paranjana, 1700, Fortaleza, BRAZIL 
MSc, DVM, Animal Health, Veterinary Parasitology, and Public Health, Animal welfare and Behavior, College of Veterinary  
 
Deputy Section Editors (DSE, Reviewers) 
Arda Yildirim 
Department of Animal Science, Faculty of Agriculture, Gaziosmanpasa University, 60240 Tokatö TURKEY 
Ph.D., Assistant Prof., Animal Science, Nutrition-non Ruminants, Breeding, Nutritive Value, Utilization of Feeds 
Behzad Shokati 
Department of Agronomy and Plant Breeding, Faculty of Agriculture, University of Maragheh, Maragheh, IRAN 
Agriculture: Environment, Nutritive value and utilization of feeds 
FARHAD AHMADI 
Dep. Anim. Sci., I.A.U., Shabestar, IRAN 
Nutrition-non Ruminants, Applied particles of Nanosilver in poultry production, Additives, Immune system,  Nutrient digestibility 
Ferdaus Mohd. Altaf Hossain 
Sylhet Agricultural University, Bangladesh; not shah Jalal University of Science & Technology, BANGLADESH 
D.V.M, Microbiology, Immunology, Poultry Science, and Public Health 
Ibrahim Bushara Mohammed Ibrahim 
Animal Production Department, Faculty of Agricultural Sciences , Dalanj University, SUDAN 
Animal Science, Nutrition-non Ruminants, Nutritive Value, Utilization of Feeds  
Mutaz Saeed Babiker Mahmoud 
Dep. Poult. Prod., Facult. Anim. Prod., University of Gezira, SUDAN. 
Non Ruminants 
Murtada Babiker Mohamed Elemam 
Department of Animal Production, Faculty of Agriculture and Natural Resources, University of Kassala, P.O. Box 12, New Halfa, SUDAN. 
Ph.D. Nutrition - Ruminants (Ruminant Nutrition, Microbes and Physiology) 
Navid Hosseini Mansoub, 
Dep. Anim. Sci., I.A.U., Maragheh, IRAN 
DVM, Pathology  
Raga Mohamed Elzaki Ali 
Dep. Rural Economics and Development, Faculty of Animal production- Managil, University of Gezira, SUDAN. 
Ph.D., Assistant Prof., Animal-feed interactions, Nutritive value and utilization of feeds 
Peter Asiedu 
Council for Scientific and Industrial Research (CSIR), Animal Research Institute (ARI), Box AH 20, Achimota-Accra, GHANA 
M.Phil., Animal Nutrition and Management 
Shahin Hassanpour 
Dep. Physiology, Facult. Vet. Med., I.A.U., Shabestar, IRAN 



Physiology and Functional Biology of Systems 
Terry Ansah 
Ph.D. student, University for Development Studies-Ghana and Harper Adams University College, UNITED KINGDOME 
Nutrition - Ruminants 
Yadollah Bahrami, 
Dep. Anim. Sci., I.A.U., Khorasgan (Isfahan), IRAN 
Ph.D. Student, Nutrition - Non-Ruminants 
Tarlan Farahvash 
Dep. Anim. Sci., I.A.U., Khorasgan (Isfahan), IRAN 
Tarbiat Modares University, Tehran, IRAN 
Ph.D. Student, Animal Genetic and Breeding 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table of Contents, 25 Sep, 2013  

Research Title / 
Graphical Abstract 

Article Information / 
Abstract 

Download 

Forage species availability, 
preference and grazing 

behaviour of Muturu and 
Zebu cattle in Asaba, Delta 

State, Nigeria 

 
Muturu 

 
Zebu  

Original Research, C39  
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Udeh I, Isikwenu JO and Obika GC.  
Online J. Anim. Feed Res., 3(5): 197-201, 2013.  

ABSTRACT: The objectives of this study were to identify the forage species available, 
species preference and to compare the grazing behaviour of Muturu and Zebu cattle 
under semi intensive system of management in Delta State University, Asaba 
Campus, Asaba Nigeria. Eleven cattle made up of one bull and ten cows each of 
Muturu and zebu were used for the study. There were five grazing areas. The total 
number of plant species, their population density and the most significant forage 
species preferred by the cattle were noted by the use of the quadrat method. 
Seventeen forage species were classified comprising twelve grasses, two legumes, 
two shrubs and one tree, which formed most of their food. Among the forage species 
identified, panicum maximum, grass specie was the most preferred and incidentally 
the widest spread forage in the area. Zebu significantly (P<0.05) bites more than 
muturu on ellusine indica, axonopus compressus, imperata cylindrica cynodon 
polystachus, centrosema pubescen and aspilla Africana. Muturu cattle showed 
significantly (P<0.05) greater preference for sida acuta and tridax procumbens than 
zebu. Zebu cattle spent significantly (P<0.05) more time on resting, courtship 
behaviour, brushing of the body and digging of soil than Muturu. Muturu cattle spent 
significantly (P<0.05) more time on playing and bullying than zebu. The finding in this 
study will be useful in the establishment of pastures and grazing management of 
muturu and zebu cattle in this ecological zone of the country. 
Key words: Cattle, Plant Species, Population Density, Preference, Time Spent 
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Nyamushamba G. B, Halimani T. E, Imbayarwo-Chikosi V.E, Tavirimirwa B and 
Zishiri O.T.   

Online J. Anim. Feed Res., 3(5): 202-204, 2013.  
ABSTRACT: A study was carried out to establish within herd environmental factors 
affecting milk yield, butterfat and protein in Zimbabwean Red Dane cattle. 305-day 
lactation records were obtained from the Livestock Identification Trust (LIT) containing 
herds with cows that calved from 2004 to 2009. A General Linear Model (GLM) 
procedure of the Statistical Analysis System version 9.1.3 was used to determine the 
effect environmental factors on milk yield and composition. Age at calving fitted as 
covariates, the effect of calving interval and herd-year-season were analysed. Milk 
yield, fat and protein content obtained increased with an increase in calving interval. It 
is thus important to pre-adjust data for these environmental factors when carrying out 
genetic evaluations of production traits in dairy cattle. 
Key words: Environmental Factors, Herd-Year-Season, Calving Interval, Age at 
Calving 
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Okai D. B., Boateng M., Armah W. N. L. and Frimpong Y. O.  
Online J. Anim. Feed Res., 3(5): 205-209, 2013.  

ABSTRACT: The experiment was conducted to determine the effects of high (60%) 
rice bran-based diets with rice brans of different qualities (Type A-poor and Type B-
good) and 2 levels of X-zyme

TM
 (an exogenous enzymes+probiotics feed additive) on 

the growth performance and carcass characteristics of albino rats. Thirty albino rats 
were randomly allotted to five dietary treatments, T1 (maize-based, Control), and four 
other diets containing rice bran with differing quality (A and B) plus X-zyme

TM
 at two 

levels (250 and 500mg/kg) labeled: T2 (Type A RB+250mg X-zyme
TM

per Kg feed), T3 
(Type A RB+500mg X-zyme

TM
 per Kg feed), T4 (Type B RB+250mg X-zyme

TM
 per Kg 

feed) and T5 (Type B RB+500mg X-zyme
TM

 per Kg feed). There were 6 rats on each 
treatment, housed individually in plastic cages and each rat served as a replicate. 
Feed and water were provided ad libitum and their growth performance monitored for 
28 days after which the rats were euthanized for carcass measurements. Data 
collected showed significant (P<0.05) differences in weight gain, feed intake, feed 
efficiency and the feed cost per 100g gain with better growth performance trends for 
treatments T1 (Control), T4 and T5 (Type B rice bran). Also, there were significant 
differences in the weights of kidneys, liver, lungs, heart and the empty stomach. It was 
concluded that, the composition of agro industrial by-products such as rice bran may 
have an effect on how efficiently they are utilized by monogastric farm animals even 
when some nutrient releasing and growth promoting feed additives have been added.  
Key words: Exogenous Enzymes, High Levels, Probiotics, Quality, Rice Bran. 
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Nutritional evaluation of 
processed mango (Mangifera 

indica - Kent) seed kernel 
meal as replacement for 

maize in the diet of growing 
crossbred rabbits 

Original Research, C42  
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Shittu M. D., Olabanji
 
R.O., Ojebiyi O.O., Amao O.A. and Ademola S.G.  

Online J. Anim. Feed Res., 3(5): 210-215, 2013.  
ABSTRACT: A study was conducted to investigate the effect of different inclusion levels of 
sun-dried and parboiled mango seed kernel meal in diets of growing rabbits. Thirty 
crossbred male rabbits of between 6-8 weeks old with average initial weight of between 
630.70g-646.36g were used. Five diets were formulated to contain 0 (control) 10 and 
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20% sun-dried mango seed kernel meal (SMSKM) and 10 and 20% parboiled mango 
seed kernel meal (PMSKM) substituted for maize of the control diet. The rabbits were 
randomly divided in to five groups of six rabbits each with each rabbit serving as 
replicate in a complete randomized block design experiment. Feed and water were 
offered ad libitum. The response criteria shows that the average daily feed intake ranged 
from 63.51 to 71.57g for all the five diets. Effects of dietary treatments on weight gain and 
feed conversion ratio were not significant (P>0.05). The relative weights of the organs 
examined (liver, spleen, heart, testis, lung, kidney) were not significantly (P>0.05) 
different across dietary treatments. The feed cost/ kg reduced significantly (P<0.05) 
as the levels of inclusion of MSKM increased. It was concluded that SMSKM and PMSKM 
can be included up to 20% level in growing rabbit rations without adverse effect on 
growth performance and carcass characteristics of growing rabbits. Mango seed 
kernel used in this study is of no direct value for man hence its  utilization as a 
feed ingredient will lower feed cost and encourage increased production of meat 
and by implication availability of more animal protein to the populace.  
Key words: Mango Seed Kernel Meal, Parboiled, Crossbred Rabbits, Performance, 
Carcass Characteristics 
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FORAGE SPECIES AVAILABILITY, PREFERENCE AND GRAZING 

BEHAVIOUR OF MUTURU AND ZEBU CATTLE IN ASABA, DELTA 

STATE, NIGERIA 
 

I. UDEH*, J. O. ISIKWENU and G. C. OBIKA 

 
 Department of Animal Science, Delta State University, Asaba Campus, Delta State, Nigeria 
*E-mail: drudeh2005@yahoo.com                                                                                                                    

 

ABSTRACT: The objectives of this study were to identify the forage species available, species 

preference and to compare the grazing behaviour of Muturu and Zebu cattle under semi intensive 

system of management in Delta State University, Asaba Campus, Asaba Nigeria. Eleven cattle made 

up of one bull and ten cows each of Muturu and zebu were used for the study. There were five grazing 

areas. The total number of plant species, their population density and the most significant forage 

species preferred by the cattle were noted by the use of the quadrat method. Seventeen forage 

species were classified comprising twelve grasses, two legumes, two shrubs and one tree, which 

formed most of their food. Among the forage species identified, panicum maximum, grass specie 

was the most preferred and incidentally the widest spread forage in the area. Zebu significantly 

(P<0.05) bites more than muturu on ellusine indica, axonopus compressus, imperata cylindrica 

cynodon polystachus, centrosema pubescen and aspilla Africana. Muturu cattle showed significantly 

(P<0.05) greater preference for sida acuta and tridax procumbens than zebu. Zebu cattle spent 

significantly (P<0.05) more time on resting, courtship behaviour, brushing of the body and digging of 

soil than Muturu. Muturu cattle spent significantly (P<0.05) more time on playing and bullying than 

zebu. The finding in this study will be useful in the establishment of pastures and grazing 

management of muturu and zebu cattle in this ecological zone of the country. 

 

Key words: Cattle, Plant Species, Population Density, Preference, Time Spent 

 

INTRODUCTION 

 

Forages are source of food for ruminants. The ruminant digestive system is designed to utilize non starch 

polysaccharides (NSPS) for the majority of the energy need of the animal. The availability of forage species vary 

from one place to another. This difference in forage species availability underscores the need to identify the various 

forage species available in an area which could be useful in pasture establishment. Cattle vary substantially in their 

ability to harvest and digest forages (Launchbaugh and Hunt, 2001). Making efficient use of existing forage 

resources can therefore be done by selecting the species and breed of animal that has the natural ability to eat the 

available forage (Launchbaugh and Hunt, 2001). Forage acceptability by animals on pasture or zero grazing 

conditions is a function of forage palatability and forage morphology (Komwihangilo et al., 2007). Palatability 

reflects the animal’s preference of one forage specie to another based on the ability of the forage to satisfy the 

animal’s nutritional needs. Forage preference involves proportional choice of one plant specie from among two or 

more species and is commonly behavioral. Herbivoures vary in their choice or preference of one forage specie to 

another. It is also believed that feeding behaviour patterns varies according to breed within each specie of animal 

(Paggot, 1992). Muturu are short horned cattle distributed all over the rainforest zone of Africa (Nweze, 2006). The 

cattle are indigenous to south eastern states of Nigeria. It is the smallest cattle breed known with height at withers 

of 95cm for the male and 88cm for the female (Maule, 1990). In south eastern Nigeria the muturu is usually black 

or black and white. The breed is reported to be trypanotolerant and has significant cultural values (Adeneji, 1983). 

The zebu cattle are believed to have originated from south west Asia and are found in northern ecological zone of 

Nigeria. They are usually red or grey in colour, have loose skin, large ears and humps above their shoulders. They 

have large horns and are highly heat tolerant. They are believed to be less trypanotolerant compared to the muturu. 

Understanding the forage species available and the grazing behaviour of these two traditional breeds of cattle will 

help in establishing pastures for these animals. The specific objectives of this research were as follows. 

1. To identify the forage species available in the grazing area and their population density. 

2. To determine the forage preference of zebu and muturu. 

3. To compare their grazing behaviour. 

http://www.science-line.com/index/
http://www.science-line.com/index/
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MATERIALS AND METHODS                                                                                                                

 

Experimental site 

The study was conducted at Delta State University farm, Asaba Campus. The study area lies between latitude 

4 0 N 10 0 N and longitude 6 0 N 8 0 N in Oshimili south local government area of Delta State. Annual rainfall was 

1505-1849mm, mean annual temperature 28.6 0 C, relative humidity 69-80% and monthly sunshine of about 

4.8bars (NIMET, 2006). 

 

Experimental animals 

The experimental animals comprised 10 cows and 1 bull each of muturu and zebu reared under semi-

intensive system of management at Delta State University farm, Asaba Campus in the southern guinea savannah 

ecological zone of Nigeria. The age of the animal as ascertained from dentition ranged 2-3 years. The animals were 

allowed to graze on available pasture from 8am-2pm daily, after which they returned to their pen and 

supplementary feed provided for them. 

 

Experimental procedures 

The grazing activities of the animals were monitored daily from the hours of 8am-2pm from August 2011 to 

October 2011. Grazing observation involves following and monitoring the animals during grazing. The observations 

include plant species chosen by the cattle and their grazing behaviour. 

 

Forage specie availability 

The different forage species available were determined by the use of quadrat method, where the different 

grazing area located at different areas were measured (Odo et al., 2001). The size of the first grazing area was 

4000m2 and the second measured 3000m2, the third 5000m2, fourth 9000m2 and the fifth 9000m2. Each of the 

measured area was further divided into five equal parts. All the plant species intercepted by the tape were 

identified. A wooden quadrat of 1m2 was thrown randomly from any standing point at any direction. Ten throwing 

were made at different sides of each measured area and the different plant species occurring in each throw were 

identified, enumerated and recorded. Trees, grasses, legumes and shrub occurring within the quadrat were 

identified, counted and recorded. The total plant species were calculated. The method used to calculate the 

population density for each plant species was described by Odo et al. (2001) as follows: 

Population density of specie A= Number of times specie A occurred divided by the area. 

 

Number of bites and time spent on individual specie 

The method used to observe forage preference involved close observation of randomly selected focal animal 

(one at a time) as they grazed with others (Osolo et al., 1994). A bite was taken as the act of breaking or picking up 

a piece of forage (Osolo et al., 1994; Odo et al., 2001). The time spent by the animal feeding on one species of 

plant without walking one full step was estimated in seconds and recorded (Osolo et al, 1994).The animals were 

grazed in different areas and a different individual was randomly selected for observation one at a time. 

 

Statistical Analysis 

The data collected on the number of bites, the time spent for each forage specie and the grazing behaviour of 

the two breeds of cattle were subjected to t-test (SPSS, 2007). 

                                                                                                                                      

RESULTS 

 

The numbers of forage species available in the study area as well as their relative density expressed as 

number of plants per 3000m2 are shown in Table 1. Seventeen plant species were identified comprising 12 

grasses, 2 legumes, 2 shrubs and one tree. The five most wide spread forage species in the study area were 

panicum maximum, axonopus compressus, ellusine indica, amaranthus spinosus and commelina nudiflora. The 

least noticeable forage specie in the area was chromoleana odurata. Table 2 presents the mean ± se of number of 

bites per second while table 3 shows the mean time spent on each forage specie by zebu and muturu cattle. Table 

2 shows that panicum maximum was the most preferred forage specie by zebu and muturu followed by ellusine 

indica, axonopus compressus, penisetum purpurem and imperata cylindrica in that order. Incidentally, the most 

preferred forage was the most abundant in the grazing area. Significant (P<0.05) differences were observed 

between muturu and zebu in the number of bites and the time spent on each forage specie. Zebu cattle bite 

significantly (P<0.05) more than muturu on ellusine indica, axonopus compressus, imperata cylindrica, cynoden 

polystachus, aspilla Africana and ageratum conizoides. Muturu cattle showed significantly (P<0.05) greater 

preference for sida acute and tridax procumbens than zebu. Pueria phasioloide, chromolaene odurata and talinum 

trangulare were not eaten by the animals. Both breeds of cattle graze a minimum of five hours daily and grazed 

thoroughly for the first one hour before carrying out some of the grazing behaviours shown in table 4. There were 

significant (P<0.05) differences in time spent by zebu and muturu cattle in carrying out all the observed grazing 

behaviours. Zebu spent significantly (P<0.05) more time in resting, brushing of the body, digging of soil and 

courtship behaviour than muturu. On the other hand, muturu spent significantly (P<0.05) more time on playing and 

bullying than zebu.                                                                                                                             
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Table 1 - Average plant population density (plants/ 3000m2) of forage species 

Forage species    Total frequency   Plants/ 3000m2 

Grass species 

Panicum maximum 

Axonopus compressus 

Ellusine indica 

Amaranthus spinosus 

Commelina nudiflora 

Pennisetum purpureum 

Aspilla Africana 

Tridax procumbens 

Cynodon polystachus 

Ageratum conizoides 

Imperata cylindrica 

Talinum triangualre 

Legume species 

Centrosema pubescens  

Pueria phasioloide 

Shrub species 

Sida acuta 

Chromolaena odurata 

Tree species 

Gmelina arborea 

 

1737 ± 34.74 

817 ± 16.34 

629 ± 12.58 

524 ± 10.48 

300 ± 6.00 

140 ± 2.80 

131 ± 2.63 

127 ± 2.54 

89 ± 1.73 

67 ± 1.34 

13 ± 0.26 

3 ± 0.06 

 

184 ± 3.60 

21 ± 0.42 

 

143 ± 2.86 

2 ± 0.04 

 

21 ± 0.42 

 

0.579 

0.273 

0.209 

0.175 

0.100 

0.047 

0.045 

0.042 

0.029 

0.022 

0.004 

0.001 

 

0.061 

0.007 

 

0.048 

0.001 

 

0.007 

                              

Table 2 -  Mean ± S. E of number of bite per second on the various forage species for zebu and Muturu cattle 

Forage species Zebu Muturu 

Panicum maximum 

Ellusine indica 

Axonopus compressus 

Penisetum purpureum 

Imperata cylindrical 

Amaranthus spinosus 

Gmelina arborea 

Commelina nudiflora 

Cynodon polystachus 

Centrosema pubescen 

Aspilla Africana 

Ageratum conizoides 

Sida acuta 

Tridax procumbens 

Pueria  phasioloide 

Chromolaena odurata 

Talinum trangulare                          

9.17 ± 7.56 

7.40 ± 0.66a 

6.56 ± 0.74a 

6.06 ± 0.86 

5.94 ± 0.93a 

5.89 ± 0.72 

5.50 ± 0.79 

4.44 ± 0.96 

4.44 ± 0.62a 

3.39 ± 0.62a 

2.39 ± 0.62a 

0.89 ± 0.30a 

0.83 ± 0.43b 

0.61 ± 0.23b 

0 

0 

0 

8.50 ± 0.75 

5.44 ± 0.53b 

5.06 ± 0.67b 

6.56 ± 0.80 

4.00 ± 0.68b 

6.28 ± 0.85 

5.11 ± 0.49 

4.28 ± 1.09 

1.56 ± 0.53b 

2.61 ± 0.81b 

1.33 ±0.38b 

0.06 ± 0.06b 

3.89 ± 1.36a 

4.00 ± 0.68a 

0 

0 

0 
a, b means with different superscripts are significantly ( P<0.05 ) different 

             

Table 3 - Mean ± S.E for time spent on each forage specie by Zebu and Muturu cattle (in seconds) 

Forage species Zebu Muturu 

Panicum maximum 

Ellusine indica 

Axonopus compressus 

Pennisetum purpureum 

Imperata cylindrica 

Amaranthus spinosus 

Gmelina arborea 

Commelina nudiflora 

Cynodon polystachus 

Aspilla Africana 

Ageratum conizoides 

Sida acuta 

Tridax procumbens 

Centrosema pubescens 

Pueria phasioloides 

Chromolaene odurata 

Talinum triangulare 

10.72 ± 0.96 

9.56 ± 1.05a 

7.33 ± 0.94a 

7.72 ± 1.14 

6.61 ± 1.09a 

8.44 ± 1.21a 

7.94 ± 0.93 

6.50 ± 1.39 

4.28 ± 0.92a 

2.50 ± 0.65a 

0.89 ± 0.40a 

1.00 ± 0.72b 

0.33 ± 0.20b 

2.60 ± 0.89a 

0 

0 

0 

10.17 ± 0.80 

7.99 ± 0.67b 

6.28 ± 0.76b 

7.50 ± 0.99 

4.44 ± 0.87b 

6.61 ± 1.08b 

7.17 ± 0.87 

5.67 ± 1.10 

1.44 ± 0.49b 

1.28 ± 0.38b 

0.67 ± 0.46b 

4.56 ± 1.72a 

0.72 ± 0.29a 

1.45 ± 0.20b 

0 

0 

0 
For each forage specie, b< a ( P<0.05 ) 
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Table 4 - Mean time in minutes ± S.E spent by Zebu and Muturu cattle in carrying out some grazing behaviours 

Observed activity Zebu Muturu 

Resting with or without rumination 

Playing and bullying 

Courtship behaviour 

Brushing of the body 

Digging of the soil 

 

10.83 ± 2.51a 

0.72 ± 0.57b 

0.44 ± 0.28a 

0.46 ± 0.25a 

0.22 ± 0.15a 

 

9.00 ± 1.54b 

7.44 ± 1.88a 

0.28 ± 0.16b 

0b 

0b 
a, b means with different superscripts are significantly ( P<0.05 ) different.   

     

DISCUSSION                                                                                                                                   

 

The results obtained in this study showed that panicum maximum was the most dominant forage specie in 

this area. This was followed by axonopus compressus, ellusine indica and amaranthus spinosus. The least dominant 

forage specie in this area was chromolaena odurata. This means that the soil type, soil composition and the 

topography of the ecological zone favoured the growth of these forage species more than others. It is a well-known 

fact that soil structure, soil composition, climate and topography of a region influence its vegetation (Odo et al., 

2001). Incidentally the most abundant forage specie was the most preferred in this grazing area. By implication, it 

means that the dry matter (DM) content and moisture content of the forages preferred most were higher than those 

of the least preferred forages. It has been reported by Gibb et al (1998) and Komwihangilo et al. (2007) that the DM 

content and moisture content of grazed forages increased bite rate and bite mass. The nutrient composition of 

forages also influence bite rate and bite mass. Forages that have high acid-detergent fibre, sodium or nitrogen 

content were preferred most compared to forages with low content of these nutrients (Osolo et al., 1994). Animals 

usually prefer foods that meet their nutritional need (Hughes, 1993). During grazing, zebu cattle bites more and 

spent more time than muturu on some forage species such as ellusine indica, axonopus compressus, imperata 

cylindrica and cynodon piectostachus. This could be related to the fact that zebu has a bigger body size and 

therefore more rumen fills time than muturu cattle. The differences in biting rate could also be as a result of 

differences in the nutrient requirements of the two breed of cattle. Observation on grazing behaviour showed that 

muturu showed highest time in playing and bullying than zebu cattle. This behaviour could be due to the fact that 

muturu has a shorter rumen filling time than zebu cattle. The results also showed that zebu exhibited higher 

preference for digging of soil than muturu cattle. This could be related to the fact that zebu cattle has horn and use 

it in searching for root crops and minerals in the soil especially iron. The courtship behaviour exhibited by both 

breeds of cattle during the grazing period could be due to the effect of sun light on the activities of ovarian 

hormones (Odo et al., 2001).                                                                                                                          

 

CONCLUSION AND RECOMMENDATION                                                                                                                              

 

It was concluded from this study that panicum maximum was the most dominant while chromolaena odurate 

was the least noticeable forage species in this area. Panicum maximum was the most preferred forage by the 

grazing animals compared to other forage species. Zebu significantly (P<0.05) bites more than muturu on ellusine 

indica, axonopus compressus, imperata cylindrical, cynodon polystachus, centrosome pubescens, aspilla Africana 

and ageratum conizoides. Muturu showed significantly (P<0.05) greater preference of sida acuta and tridax 

procumbens than zebu cattle. The findings of this study will be useful in the establishment of pastures and grazing 

management of zebu and muturu in this ecological zone of the country.                                                                                                                                            
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ABSTRACT: A study was carried out to establish within herd environmental factors affecting milk 

yield, butterfat and protein in Zimbabwean Red Dane cattle. 305-day lactation records were obtained 

from the Livestock Identification Trust (LIT) containing herds with cows that calved from 2004 to 

2009. A General Linear Model (GLM) procedure of the Statistical Analysis System version 9.1.3 was 

used to determine the effect environmental factors on milk yield and composition. Age at calving 

fitted as covariates, the effect of calving interval and herd-year-season were analysed. Milk yield, fat 

and protein content obtained increased with an increase in calving interval. It is thus important to 

pre-adjust data for these environmental factors when carrying out genetic evaluations of production 

traits in dairy cattle. 

 

Key words: Environmental Factors, Herd-Year-Season, Calving Interval, Age At Calving 

 

INTRODUCTION 

 

In animal breeding, environmental factors are factors that are not part of the genetic make-up of an animal. 

These factors are not transmitted from parent to offspring. Environmental factors tend to obscure the animal’s true 

genetic ability. When the genetic effect on a trait is weak, it is lowly heritable and the environment has the greatest 

influence on that trait. Environmental variance, which by definition embraces all variation of non-genetic origin, is a 

source of error that reduces precision in genetic studies. Missanjo (2010) observed that selection within the best 

environment allowed better gene expression and improved selection response. 

Milk, butterfat and protein yields are some of the factors that drive economic profitability of dairy farms. 

Therefore, striving to increase milk, butterfat and protein yields per animal, while decreasing feed and other costs, 

can lead to economic gains (Nyamushamba et al., 2013). Whilst it is generally recommended that animals should 

be selected within the environment in which the animals and their progeny are reared. The magnitude of 

environmental influence should be considered. Efforts to improve traits that are greatly influenced by the 

environment should primarily focus on managerial inputs that modify the conditions under which the genotypes are 

expected to perform. The variation in milk, butterfat and protein yields can be attributed to several non genetic 

factors. These include age at calving, calving interval, days dry, season (month) of calving, herd and parity. Research 

has shown that in Zimbabwe, agro-ecological regions affect milk production (Kunaka and Makuza, 2005; Missanjo, 

2010). It is therefore critical to provide information on both the genetic and non genetic factors that influence milk 

production. The information may reveal the need to have mating and hence calving periods that occur at certain 

times of the year to produce higher yields with less input. A study on the non-genetic-factors affecting milk, protein 

and butter fat yield in Red Dane cows in Zimbabwe is therefore justifiable. The results can be used as a 

management tool, to improve selection criteria by accounting for within herd non-genetic factors that affect milk 

yield and composition. 

 

MATERIALS AND METHODS 

 

Environment 

Zimbabwe is located in Southern Africa in the tropical savannah region. The total land is 390,759 km2 and it 

is divided into five agro ecological regions. Rainfall patterns and crop production progressively deteriorate from 

regions I to V with region IV and V considered to be more suitable for livestock production compared to cropping 

http://www.science-line.com/index/
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activities (Gambiza and Nyama 2000). In the regions with low rainfall, dairying is assisted by production of drought-

resistant fodder crops. Most dairy farms are located within 40 km of the major cities and towns (USDA 2009). 

  

Data and data edits 

The standard 305-day milk production records of pure bred Red Dane were obtained from Zimbabwe 

Livestock Identification Trust. Nyamushamba (2012) described the data set and the edits. This gave a data set of 1 

321 records with cows calving in the period 2004-2009 respectively. Individual animals were grouped by year of 

birth from 2002 to 2007. Records were of individual cow milk yield, butterfat and protein contents.  

 

Statistical analysis 

The data was analysed using an animal model of the General Linear Model (GLM) of Henderson Type III sum 

of squares in Statistical Analysis Systems version 9.1.3 (SAS, 2009). The data was fitted to the following animal 

model;           Yij = μ + HYSi + CIj + AC(b1+ b2) + Eij  

Where: 

  Yij is the observed value for all milk traits (305-day milk yield; fat and protein content; 
 μ is the overall mean common to all observation; 

 HYSi is the fixed effect of herd-year-season i (i = 1, 2, 3…..n); 

 CIj  is the fixed effect of calving interval j (i =305, 320, 335…..455); 

 AC is the age at calving  

 b1 and b2  are the linear and quadratic regression coefficients respectively on age at calving (AC) in  

   months; and   

 Eij  is the random animal effect, eij ~ (N (0,σ2e) 

 

RESULTS AND DISCUSSION 

 

Environmental factors which significantly affect milk, butterfat and protein yields in Zimbabwean Red Dane 

cattle are shown in Figures 1, 2, 3 and 4. These results consistent with those observed from previous studies for  

other dairy breeds.  Age at calving, herd year season and calving interval has a significant effect on milk, butterfat 

and protein yields of dairy cattle in Zimbabwe (Makuza, 1995; Mandizha, 1998; Imbayarwo-Chikosi, 1999; Kunaka, 

1999; Missanjo et al., 2011; Nyamushamba et al., 2013). 

 

 
 

  

 

 

   
  

 

Figure 2 - Effect of calving interval on fat yield of 

Red Dane cattle 

 

Figure 1 - Effect of calving interval on milk yield 

of Red Dane cattle 

Figure 4 – Effect of month of calving (season) on 

milk yield of Red Dane cattle 

 

 

Figure 3 - Effect of calving interval on protein 

yield of Red Dane cattle 
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Effect of Calving Interval on milk yield and composition  

Milk, butterfat and protein yields of the Red Dane cattle were significantly affected by calving interval 

(P<0.0001). These production traits demonstrated a continual increase in yield as the calving interval increased 

(Figures 1, 2 and 3). These results are in line with those reported by Muchenje (1997), Mandizha (1998), 

Imbayarwo-Chikosi (1999) and Missanjo (2010) that calving interval significantly affect milk yield and composition 

of dairy cattle. The ideal calving interval is 365 days for dairy breeds whereby the producer is assured of one calf 

from each cow annually. This would also ensure that the cow can replenish its body reserves and regenerate 

secretory tissues without over-conditioning. 

 

Effect of Herd-Year-Season (HYS) on Milk Yield and Composition 

Herd-Hear-Season had a significant (P<0.0001) effect on milk, butterfat and protein yields of Red Dane dairy 

cattle in Zimbabwe. The months of June and July gave the highest milk yield whilst in August to November its milk 

yield decreased. This is because the breed is not heat tolerant during the hot season and during the winter season 

there is high voluntary feed intake.for the Red Dane cattle. The results reported in this study are consistent with 

literature (Imbayarwo-Chikosi, 1999 and Missanjo, 2010) that herd-Year-Season significantly affects milk yield and 

milk composition in dairy cattle in Zimbabwe. It is therefore expected for different herds to exhibit different levels of 

production because of variations in the level of management. Different agro-ecological zones can also contribute to 

the differences between herds in Zimbabwe (Kunaka, 1999). 

 

CONCLUSION 

 

Herd-year-season and calving interval significantly affected milk, butterfat and protein yields for Red Dane 

cattle in Zimbabwe. Milk, butterfat and protein yields increased with an increase in age in both breeds. It is thus 

necessary to pre adjust data for these environmental factors when carrying out genetic evaluations of production 

traits in Zimbabwean Red Dane. 
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ABSTRACT: The experiment was conducted to determine the effects of high (60%) rice bran-based 

diets with rice brans of different qualities (Type A-poor and Type B-good) and 2 levels of X-zymeTM (an 

exogenous enzymes+probiotics feed additive) on the growth performance and carcass 

characteristics of albino rats. Thirty albino rats were randomly allotted to five dietary treatments, T1 

(maize-based, Control), and four other diets containing rice bran with differing quality (A and B) plus 

X-zymeTM at two levels (250 and 500mg/kg) labeled: T2 (Type A RB+250mg X-zymeTM per Kg feed), 

T3 (Type A RB+500mg X-zymeTM per Kg feed), T4 (Type B RB+250mg X-zymeTM per Kg feed) and T5 

(Type B RB+500mg X-zymeTM per Kg feed). There were 6 rats on each treatment, housed individually 

in plastic cages and each rat served as a replicate. Feed and water were provided ad libitum and 

their growth performance monitored for 28 days after which the rats were euthanized for carcass 

measurements. Data collected showed significant (P<0.05) differences in weight gain, feed intake, 

feed efficiency and the feed cost per 100g gain with better growth performance trends for 

treatments T1 (Control), T4 and T5 (Type B rice bran). Also, there were significant differences in the 

weights of kidneys, liver, lungs, heart and the empty stomach. It was concluded that, the composition 

of agro industrial by-products such as rice bran may have an effect on how efficiently they are 

utilized by monogastric farm animals even when some nutrient releasing and growth promoting feed 

additives have been added.  

 

Keywords: Exogenous Enzymes, High Levels, Probiotics, Quality, Rice Bran. 

 

INTRODUCTION  

 

Feeding has become a major cost item in the production of monogastric livestock such as pigs and poultry 

contributing to about 70% of the total cost of production in Ghana (Boateng et al., 2008). This may be due to the 

fact that most of the ingredients used in non- ruminant animal feed are also being used as food for humans. 

Donkoh and Attoh-Kotoku (2009) had emphasized that maize which is the major energy source in poultry diets for 

example is a major staple for humans in most sub- Saharan African countries. Thus, some farmers have resorted to 

using agro-industrial by-products (AIBP) which are cheap and readily available. Atuahene et al. (2000) identified rice 

bran as one such product that is relatively inexpensive and can be used as an alternative for maize; which has 

appropriately been described as being expensive and backbreaking for most non- ruminant livestock farmers. 

Chung (2001) had explained that there are bound to be differences in the chemical composition of some of these 

feed ingredients depending on the source from which they were obtained.  

Boateng et al. (2013) indicated that some farmers use rice bran in feeding their monogastric farm animals in 

Ghana even though there is a dearth of information available in support of the nutritive value and the extent to 

which it supports growth and concluded that, with the addition of suitable dietary enzyme complexes which will 

help degrade the complex non-starch polysaccharides (NSP) in this by-product, up to 60% can be fed to 

monogastric farm animals. Furthermore, probiotics have been noted (Ensminger et al., 1990) to accelerate 

biological processes and improve the intestinal microbial balance as well as improve the utilization of nutrients 

when fibrous products are fed to monogastrics. Therefore, this study was done to ascertain the effects of feeding 

two different rice bran-based diets supplemented with 2 levels of X-ZymeTM, an exogenous enzymes and probiotics 

complex on the growth performance and carcass characteristics of albino rats.  
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MATERIALS AND METHODS 

 

Location and duration of Experiment 

The study was carried out at the Livestock Section of the Department of Animal Science, Faculty of 

Agriculture, Kwame Nkrumah University of Science and Technology (KNUST), Kumasi, Ghana and it lasted a period 

of four weeks. 

 

Source of feed ingredients 

Two rice bran (RB) types based on the degree of adulteration with rice hulls/husk were obtained and used in 

the experiment. Type A, which contained more hulls/husks and considered low quality, and Type B, rice bran which 

contained less hulls/husks and perceived to be of higher quality were obtained from two different locations in the 

Ashanti Region of Ghana. All other ingredients used in this experiment including the additive, X-zymeTM were 

obtained from the open market in Kumasi. 

Experimental Animals, Feeds and Design 

Thirty albino rats (15 males and 15 females) with an average initial live weight of 84g were allocated to 5 

dietary treatments namely; T1 (Control, a maize-based diet), T2 (Type A RB+250mg X-zymeTM/ kg feed), T3 (Type A 

RB+500mg X-zymeTM/ kg feed), T4 (Type B RB+250mg X-zymeTM/ kg feed) and T5 (Type B RB+500mg X-zymeTM/ 

kg feed);in a Completely Randomized Design (CRD) experiment. Each treatment was replicated six times and there 

was a rat in each replicate. Each treatment consisted of 3 males and 3 female albino rats. Table 1 is a summary of 

the composition of the different dietary treatments used in the experiment. 

 

Table 1 - Percentage composition of the five diets 

 Dietary Treatments 

Feed ingredient 

T1 T2 T3 T4 T5 

  Type of RB   

- A A B B 

XzymeTM/kg diet, mg 0 250 500 250 500 

Maize 65.0 11.0 11.0 11.0 11.0 

Rice bran - 60.0 60.0 60.0 60.0 

Wheat bran 13.40 13.40 13.40 13.40 13.40 

Fishmeal 8.0 5.0 5.0 5.0 5.0 

Soya bean meal 11.60 8.60 8.60 8.60 8.60 

Oyster shell 1.25 1.25 1.25 1.25 1.25 

Common salt 0.25 0.25 0.25 0.25 0.25 

Dicalcium phosphate 0.25 0.25 0.25 0.25 0.25 

Vitamin-trace mineral premix* 0.25 0.25 0.25 0.25 0.25 

Calculated Composition (%) 
     

Crude protein 17.94 17.95 17.95 17.95 17.95 

Crude fibre 4.00 10.02 10.02 10.02 10.02 

Calcium 1.11 0.90 0.90 0.90 0.90 

Phosphorus 0.60 1.41 1.41 1.41 1.41 

Lysine 0.96 0.94 0.94 0.94 0.94 

Methionine 0.36 0.35 0.35 0.35 0.35 

ME (Kcal/kg) 3165.5 2832.5 2832.5 2832.5 2832.5 

*Vit. A, 12,000 IU; Vit. D, 200 IU; Vit. E, 10 IU; Vit. K, 0.002mg; Vit. B1,0.002mg; Vit. B2, 0.0045mg; Vit. B6, 0.004mg; Vit. B12, 0.01mg; 

pantothenic acid 0.012mg; nicotinic acid 0.003mg; folic acid 0.001mg; biotin 0.015mg; manganese 0.06mg; iodine 0.001mg; zinc 0.05mg; 

iron 0.025mg; copper 0.005mg; selenium 0.001mg/kg. 

 

Housing, Management and Feeding of Rats 

The rats were housed individually in rectangular plastic containers measuring 27×21×15cm, each of which 

was covered with wire mesh to aid ventilation. Feed was provided in a cylindrical metallic feeding troughs fixed to a 

corner of the container and water was given to rats by means of a glass bottle fitted with glass nipples which were 

placed on top of the wire mesh on each cage. Feed and water were provided ad libitum. All recommended health 

and biosecurity practices were regularly carried out during the course of the study. 

 

Data Collection 

Weekly feed intake and weight gain were recorded and used as basis in calculating daily feed intake, daily 

weight gain and the feed conversion ratio. The prevailing market prices of the ingredients used in the experiment 

were employed in determining the price per 100g of feed and the amount of money needed for each rat to gain 
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100g of weight. At the end of the experiment, all rats were euthanized and the weights of viscera, liver, heart, lungs, 

spleen, kidneys and full and empty GIT were taken. Internal organ developments in relation to that of the total body 

were also calculated.  

 

Statistical Analysis  

All data collected on the rats were subjected to analysis of variance (ANOVA) using the Genstat (2007) 

Statistical Package (version 12.1) and the least significant difference (LSD) was used to separate the treatment 

means. 

 

RESULTS AND DISCUSSION 

 

Growth Performance  

The growth performance of the rats fed the five experimental diets is as summarized in Table 2. There were 

significant (P < 0.05) differences in feed intake, weight gain and feed conversion ratio with rats on dietary 

treatment T4 consuming significantly (P < 0.05) more feed than those on T1 and T2. However, rats on treatment T3 

and T5 recorded similar (P > 0.05) feed intakes to those on all other treatments. Also, rats on dietary treatments T4 

and T1 recorded significantly (P < 0.05) better final weights and weight gains than those on T2 and T3. No 

significant (P > 0.05) differences were recorded between rats on treatment T5 and rats from all other treatments 

with regards to feed intake and weight gain. Dietary treatment T1 was more efficiently utilized (P < 0.05) by rats 

than dietary treatments T2 and T3; but treatments T4 and T5 however had similar (P >0.05) ratios as treatments T1 

and T3 but their values were better (P < 0.05) than that of T2. The addition of more X-zymeTM (500mg/kg) reduced 

the rate of gain in the rats fed the good quality rice bran but these differences were not substantial (P > 0.05), the 

high quantity of X-zymeTM however resulted in numerically (P > 0.05) better gains in rats fed the poor quality rice 

bran. Boateng et al. (2013) observed significant (P < 0.05) changes in total feed intake, daily feed intake and FCR 

when rats were fed up to 60% RB-based diets supplemented with X-zymeTM. Increased (P < 0.05) feed intake values 

were also registered when rats were given diets supplemented with a DFM product containing Lactobacillus strains 

(Anukam et al., 2005). The increase in feed intake for rats on the type B rice bran-based diets may be explained by 

observations of Conte et al. (2003), El-Deeb et al. (2000) and Teichmann et al. (1998), who all recorded increased 

feed intakes and live weight gains when broiler rations containing rice bran was supplemented with exogenous 

enzymes notably phytases and xylanases. Mabrigal et al. (1995) also recorded reduced feed intake and live weight 

gain but better efficiencies with increased inclusion of defatted rice bran.  

 

Cost of production 

The replacement of maize with higher levels of rice bran in the diets of rats resulted in a reduction in the cost 

of 100g of feed (Table 2). Dietary treatments containing rice bran of poorer quality (Type A) were slightly more 

expensive than those with prepared with the good quality (Type B) rice bran. This can be attributed to the fact that 

rice bran is not sold by the weight but by a flat rate per bag; thus, a bag with more husk will be expensive than one 

with a lower quantity of husk because husks are lighter.       

 It cost significantly (P < 0.05) more to raise albino rats on dietary treatment T2 than T4 and T5. Rats on the 

Control (T1) and T3 treatments recorded similar (P > 0.05) cost per 100g gain as animals on all other treatments 

namely T2, T4 and T5. Boateng et al. (2013) had earlier reported reduced feed cost per gram weight gain when 

levels of rice bran in rat diets were increase from 20 to 60%. 

 

Table 2 - Growth and Economic Performance of the Rats 

Parameter 
Treatments    

T1 T2 T3 T4 T5 P LSD Sig. 

Type of RB - A A B B    

Average  initial weight, g 83.8 83.8 84.2 83.8 84.0 1.000 14.88 NS 

Average final weight, g 186.5a 133.3b 143.8b 190a 165.7ab 0.019 38.7 * 

Total feed intake, g  341b 330b 377ab 446a 401ab 0.020 72.3 * 

Average daily feed intake, g  12.19b 11.79b 13.46ab 15.91a 14.31ab 0.020 2.583 * 

Average daily weight gain, g  3.66a 1.76b 2.13b 3.79a 2.91ab 0.005 1.192 ** 

Feed conversion ratio  3.71c 8.27a 6.38ab 4.29bc 5.06bc 0.004 2.362 ** 

Feed cost/100g(GH¢)# 0.101 0.057 0.058 0.054 0.055 - - - 

Feed cost/100g gain(GH¢) 0.375ab 0.471a 0.370ab 0.231b 0.278b 0.022 0.1471 * 
*Significant (P<0.05), **Significant (P<0.01), NS=non-significant, LSD=Least significant difference, SIG=Significance, P=probability abc, 

Means on the same row bearing different superscripts are significantly different (P<0.05), #1Ghana cedi (GH¢) is equivalent to 0.5 dollars 

(US) 

 
Carcass Characteristics 

Table 3 shows a summary of the carcass composition and organ development of the rats on the five 

experimental diets. Weight of the kidneys, liver, lungs and empty GIT were significantly (P<0.05) different. The 

absolute weights of hearts for rats on the different treatments were also different (P<0.001). Generally the absolute 

http://www.feedipedia.org/node/2844
http://www.feedipedia.org/node/2851
http://www.feedipedia.org/node/2868


 

208 
To cite this paper: Okai D. B., Boateng M., Armah W. N. L. and Frimpong Y. O. 2013. Responses of albino rats to high rice bran diets: effects of type of rice 

bran and level of X-Zyme™ (An Exogenous Enzymes + Probiotics Feed Additive). Online J. Anim. Feed Res., 3 (5): 205-209.  

Scienceline/Journal homepages: http://www.science-line.com/index/; http://www.ojafr.ir 

values for most of the above parameters were considerably lower for the rats fed dietary treatments T2 and T3 and 

they follow similar trends as the final weights and the weight gain of the rats. 

It is worth stating that the differences in the weights of all these organs were harmonious to the individual 

animals since the development of all organs as indicated in Table 3 were not significantly (P > 0.05) different. The 

relative weight of empty GIT was similar (P > 0.05) for rats on treatments T1, T3 and T5 which were significantly (P 

< 0.05) higher than those recorded for rats on treatment T2. Darkwa et al. (2013) recorded significantly lower 

relative weights for empty GIT in rats when they were fed diets containing varying levels of dried brewers’ spent 

grains supplemented with Bergazym (an exogenous enzyme complex). High dietary fibre levels such as those 

contributed by the high inclusion levels of rice bran have been shown to affect the size and weight of the 

gastrointestinal tract in both pigs and rats (Pond et al., 1988; Anugwa et al. 1989; Hansen et al., 1992) but this was 

not exactly so in this study since rats on the Control diet (T1) recorded figures similar to, and in some cases, greater 

than their counterparts on the high fibre diets. 

 

Table 3 -Carcass Parameters of the Rats 

Parameter Treatments 
P-value LSD Sig. 

Absolute weight (g) T1 T2 T3 T4 T5 

Viscera 39.6 29.2 33.4 42.1 39.7 0.060 9.590 NS 

Kidneys 1.468ab 1.235c 1.295bc 1.557a 1.475ab 0.027 0.217 * 

Liver 8.80ab 5.86c 6.81bc 8.95a 7.81abc 0.028 2.121 * 

Lungs 1.308ac 1.073bc 1.063c 1.420a 1.347ab 0.043 0.281 * 

Spleen 0.725 0.473 0.637 0.672 0.690 0.072 0.182 NS 

Heart 0.743a 0.465c 0.577bc 0.717a 0.675ab 0.001 0.130 *** 

GIT(full) 24.8 19.3 22.1 27.9 26.6 0.090 6.720 NS 

GIT(empty) 11.17a 6.48b 9.16ab 11.51a 11.65a 0.002 2.713 * 

Organ developments (% of BW) 

Viscera 21.52 21.71 22.98 22.06 23.97 0.294 2.597 NS 

Kidneys 0.807 0.935 0.897 0.822 0.895 0.099 0.107 NS 

Liver 4.725 4.358 4.685 4.683 4.715 0.458 0.465 NS 

Lungs 0.703 0.807 0.733 0.743 0.813 0.115 0.097 NS 

Spleen 0.390 0.348 0.440 0.357 0.420 0.284 0.099 NS 

Heart 0.405 0.353 0.398 0.377 0.410 0.557 0.078 NS 

GIT(full) 13.48 14.28 15.17 14.57 16.05 0.138 2.026 NS 

GIT(empty) 6.17a 4.96b 6.30a 5.98ab 7.04a 0.015 1.114 * 
*Significant (P<0.05), **Significant (P<0.01), NS=non-significant, LSD=Least significant difference, SIG=Significance, P=probability abc, 

Means on the same row bearing different superscripts are significantly different (P<0.05) 

 

CONCLUSION 

 

The addition of high levels of rice bran with higher husk content resulted in poor growth in rats compared to 

when rice bran with low quantities of husk and a maize-based diets were fed despite the addition of a complex of 

probiotics and exogenous enzymes. This experiment has shown that the composition of rice bran may have an 

effect on how efficiently it is utilized by monogastric farm animals when apparently appropriate exogenous 

enzymes and probiotic combinations have been added. The increase in the content of X-zymeTM added did not 

improve the growth performance of rats on the 2 rice-bran based diets. Farmers are therefore advised to check the 

quality of the rice bran they use in the quest to rear animals more efficiently and economically. 
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ABSTRACT:  A study was conducted to investigate the effect of different inclusion levels of sun-dried and 

parboiled mango seed kernel meal in diets of growing rabbits. Thirty crossbred male rabbits of 

between 6-8 weeks old with average initial weight of between 630.70g-646.36g were used. Five diets 

were formulated to contain 0 (control) 10 and 20% sun-dried mango seed kernel meal (SMSKM) and 

10 and 20% parboiled mango seed kernel meal (PMSKM) substituted for maize of the control diet. The 

rabbits were randomly divided in to five groups of six rabbits each with each rabbit serving as replicate 

in a complete randomized block design experiment. Feed and water were offered ad libitum. The 

response criteria shows that the average daily feed intake ranged from 63.51 to 71.57g for all the five 

diets. Effects of dietary treatments on weight gain and feed conversion ratio were not significant 

(P>0.05). The relative weights of the organs examined (liver, spleen, heart, testis, lung, kidney) were 

not significantly (P>0.05) different across dietary treatments.  The feed cost/ kg reduced 

significantly (P<0.05) as the levels of inclusion of MSKM increased. It was concluded that SMSKM and 

PMSKM can be included up to 20% level in growing rabbit rations without adverse effect on growth 

performance and carcass characteristics of growing rabbits. Mango seed kernel used in this study 

is of no direct value for man hence its utilization as a feed ingredient will lower feed cost and 

encourage increased production of meat and by implication availability of more animal protein to the 

populace. 

 

Key words: Mango Seed Kernel Meal, Parboiled, Crossbred Rabbits, Performance, Carcass 

Characteristics 

 

INTRODUCTION   

.  

The World Health Organization recommended 76g protein intake of which 34.0g should be of animal origin 

(Akintola, 1999). This has been difficult to achieve in most developing countries due to insufficient availability, high 

cost of conventional feed stuffs resulting from stiff competition between man and animal for the few available 

feedstuffs especially cereal and legume grains. Tewe (1988) observed that under the prevailing circumstances, it is 

unlikely that there will be surplus from conventional cereals and pulses upon which livestock production can 

develop: thus his suggestion of waste-to-wealth approach to solve the animal feed crisis. 

Bamgbose et al. (2004) reported that maize (Zea mays) as a major energy source in poultry feeds accounts 

for between 50 and 55% of most poultry feeds. It is equally used in human nutrition thus creating a stiff 

competition between man and livestock. The resulting effect is high cost translating into high feed cost. This has 

necessitated the search for substitutes such as agro-industrial by-products and other farm residues that can replace 

maize wholly or partly. Some unconventional ingredients have been investigated as partial or total substitute for 

maize, they include fermented cassava peel meals (Osei et al. 1990); Sugar beet pulp (Garcia et al. 1993); Mango 

seed kernel meal (Farinu et al. 1999); Neem leaf meal (Adeyemi and Onyimonyi, 2009. Urea-treated and fermented 

Brewer's dried grain (Isikwenu et al. 2011) and Pigeon pea seed; (Mathew et al. 2010). 

Mango trees can be found in several locations in Nigeria in its improved and native forms. The seeds that 

house kernels are always discarded as waste after eating the juicy mesocarp. The gathering of the seed could 

constitute a serious problem but the establishment of mango fruit canning industries has led to its concentration at 

specific locations since the seeds are treated as waste. In addition, the availability of mango seed kernel 

decorticator will ease and hasten the processing or breaking of mango kernel (Morton, 1987). 

Mango seed kernel meal (MSKM) has been reported to be a good non conventional ingredient. Faniyi 

(1997) reported i t s  importance in poultry production while Arogba (1997) provided the physical, chemical and 

http://www.science-line.com/index/
http://www.science-line.com/index/
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functional properties of Nigerian mango (Mangifera indica) kernel and it processed flour. Chemical analysis and 

metabolizable energy of mango seed kernel meal as determined by Arogba (1997) revealed that it contains Tannin  

an astringent compound, thus necessitate processing the seed before it could be safely fed to animals. The nutrient 

composition of Mango seed kernel on dry matter basis was estimated in Nigeria to be 6.16% crude protein, 

13.63% ether extract, 2.23% ash and 73.35% nitrogen free extract (Farinu et al. 1999) while EI-Alaily et al. (1976) 

reported that the gross energy is 4.7Kcal/g. 

The under-utilization of whole mango kernel in African countries particularly Nigeria could be partly due to 

the limited knowledge of the toxicological status of the mango kernel, the functional properties of the kernel flour 

and appropriate processing technology (Arogba, 1997). Faniyi (1997) reported that broiler birds can utilize up 

to 30% level of mango seed kernel meal as an energy source during starter and finisher phases but that 

appropriate protein and ME requirements of the birds should be taken care of in the diets. However Odunsi et al. 

(1997) reported that the inclusion of raw mango seed kernel meal above 10% have been reported to cause a 

significant decrease in daily weight, feed to gain ratio as well as feed intake of broiler birds. Information on the 

nutritional potential of mango seed kernel meal as feed ingredient for rabbits is scarce.  

This study was designed to evaluate the growth performance and carcass characteristics of growing rabbits 

fed diets containing processed mango seed kernel meal. 

 

MATERIALS AND METHODS  
 

Location 

The experiment was carried out at the Rabbitry unit of the Teaching and Research Farm, Ladoke 

Akintola University of Technology Ogbomoso Oyo state, Nigeria. The area is located within the derived 

savannah zone of Nigeria.  
 

Collection and processing of test ingredients 

Mango (Cherry variety), seeds were collected from various dumping sites of major markets within 

Ogbomoso town. It was cut open manually and the mango kernel removed from each half of the seed. The 

removed kernels were divided into 2 parts for further processing. 
 

Sun drying 

One part of the mango seed kernel was sun dried for one week to attain constant weight and milled 

into sun dried mango seed kernel meal (SMSKM).  
 

Parboiling 

The second part was parboiled for 5 minutes in water preheated to l00°C, drained, sun dried and 

milled to form parboiled mango seed kernel meal (PMSKM). Other ingredients were obtained from a reputable 

feed mill within Ogbomoso town. 
  

Preparation of experimental diets 

Five diets were formulated. Diet 1 was the control diet with no mango seed kernel meal. Diets 2 and 3 

contained sun dried mango seed kernel (SMSKM) at 10 and 20% inclusion levels while diets 4 and 5 

contained parboiled mango seed kernel meal (PMSKM) at 10 and 20% inclusion levels respectively. The 

gross composition of the experimental diets is presented in Table 1. 
 

Table 1 - Gross composition of the experimental diets 

Ingredients  
                   SMSKM                PMSKM 

0% 10% 20% 10% 20% 

Maize  49.80 38.88 27.94 38.88 27.94 

Soybean 8.20 9.12 10.06 9.12 10.06 

MSKM 0.00 10.00 20.00 10.00 20.00 

Wheat offal 20.00 20.00 20.00 20.00 20.00 

PKC 16.00 16.00 16.00 16.00 16.00 

Dicalcium Phosphate 2.00 2.00 2.00 2.00 2.00 

Fishmeal (72%)  2.00 2.00 2.00 2.00 2.00 

Limestone  1.00 1.00 1.00 1.00 1.00 

Salt 0.50 0.50 0.50 0.50 0.50 

Premix 1 0.50 0.50 0.50 0.50 0.50 

Total 100.00 100.00 100.00 100.00 100.00 

 

Calculated analysis 

     

Protein 16.00 15.89 15.78 16.02 16.04 

Crude fibre 5.19 5.12 5.05 5.13 5.07 

ME(Kcal/kg diet) 2709.74 2549.42 2646.14 2648.45 2644.23 
1 Vit. A 40,000 iu, Vit. D 800,000.00 iu, Vit. E 8000.00 iu, Vit K3800.00mg, Vit. B, 1,200.00mg, Vit.B2 200.00mg, Niacin 18,000.00iu, 

calcium pantothenic 4000mg, Biotin 20mg, Vit B6 1600.00mg, Vit. B12 8.0 iu. Folic acid 400.00 mg cholin chloride 120.00 mg, manganese 

48,000 mg, Iron 40,000mg, Zinc 32,000 mg, Copper 3,400mg. Iodine 600mg, Cobalt 120mg, Selenium 48mg anti-oxidant 48g 
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Animals and management 

Thirty 6-8 weeks old crossbred rabbit bucks were used for the experiment. They were randomly assigned to five 

dietary treatments of six rabbits per treatment in a complete randomized block design. The rabbit were allowed one-

week adjustment period during which they were fed with the control diet and given prophylactic treatment of Ivomec 

(tectin) at the 0.2ml per rabbit against endo and ecto-parasites before they were placed on experimental diets.  
 

Housing 

The rabbits were housed individually in wood-wire cages equipped with earthen feeding and drinking 

troughs. They were housed under ambient temperature of about 27°C and natural light of about 12hours per day. The 

house was well ventilated. Daily routine management practices include cleaning of the hutches and surroundings, 

washing of the feeders and the drinkers, replacement of left over feed with fresh feed and provision of clean water.  
 

Feeding 

Weighed quantity of feed (120g) divided into two rations of 60g each was fed to the animals twice a day (8.00 

am and 3.00 pm) and water was provided ad-libitum. The Left overs were weighed daily to determine the feed intake 

and the record kept for each animal. This was done throughout the experimental period which lasted for 59 days. 

The feed intake was determined daily as the difference between feed supplied and the orts.  
 

Weight changes 

Records of live weight changes of each animal were taken by weighing at the beginning of the experiment and at 

weekly intervals throughout the experiment. Weight gain was determined as the difference between the weight of 

the previous week and the present week.  

 

Carcass evaluation 

At the end of the experiment, four rabbits randomly selected from each treatment were tagged and fasted 

over night to reduce their gut contents. After weighing to determine the final live weight, the rabbits were stunned 

and immediately slaughtered by severing the jugular veins. After evisceration, the organs were removed and 

weighed. The carcasses were later scalded to remove the fur and the difference between the carcass weight before 

and after scalding were taken as the fur weight. 

 

 Laboratory analysis 

 The standard methods of AOAC (1990) was used to determine the proximate compositions of the test 

ingredients and the experimental diets.  

 

Statistical analysis 

All the data collected were subjected to two-way analysis of variance (ANOVA) using SPSS computer 

analytical software according to Field (2000). Duncan's Multiple Range test of the same software was used to 

separate the means. 

 

RESULTS AND DISCUSSION 

 

The proximate composition of the test ingredients is presented in Table 2. The SMSKM used in the study 

contained 5.45, 5.91, 2.25, and 0.89% for crude fat, crude protein, ash and crude fibre respectively; while the 

PMSKM contained 4.62% crude fat, 7.22% crude protein, 2.69% ash,  and 1.0% crude fibre. The PMSKM shows a 

higher protein of 7.22% compared with SMSKM which had 5.95 % CP.  

This is similar to values reported by Faniyi (1997) and El-Alail et al. (1976). This may be an indication that 

parboiling had positive effect on the protein content of MSKM which is in line with the findings of Arogba (1997)  t hat  

p roce ss ing  b r ings  about conformational changes of protein molecules and nutrient availability. The moisture 

content of both SMSKM and PMSKM were similar, an indication that either of the processing methods does not have 

effect on the moisture percentage and dry matter content of the processed mango seed meal. The ash contents of 

the test ingredients were similar to values reported by Elegbede and Achoba (1996) but less than that of Faniyi 

(1997) for parboiled mango seed kernel meal. The crude fibre was however lower than that reported by Faniyi 

(1997). This may be due to differences in varieties of mango used or the degree of ripeness before processing. 

 

Table 2 - Proximate composition of processed mango seed kernel meal 

Parameters (%) Sun dried MSKM Parboiled MSKM 

Crude protein  5.91 7.22 

Ether Extract 5.45 4.62 

Crude fibre  0.89 1.00 

Nitrogen free extract  85.5 84.47 

Ash  2.25 2.69 

Dry matter 93.75 94.06 

MSKM – Mango seed kernel meal                         .   
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The performance characteristics of weaner rabbits fed processed mango seed kernel meal is presented in 

Table 3. There was no significant (P>0.05) difference in the feed intake, weight gain, and feed-to-gain ratio 

between rabbits fed with SMSKM and PMSKM implying that the pre-treatment methods did not have any effect 

on these parameters. This agrees with the report of Kareem (2001) who fed albino rat with mango seed kernel 

meal (MSKM). The results suggest that the PMSKM and SMSKM were well tolerated by the rabbits. 

The daily weight gain range of between 12.85 and 14.08g obtained in this study is higher than 10.1g reported 

by Adama and Nma (2002) when groundnut leaves were fed to rabbits. It is also higher than the range (10.61-

11.53g/day) reported by Olabanji et al.2007 who fed sunflower leaf-blood meal based diet to rabbits but similar 

to 12.00g reported by Omole and Ajayi (1976) who feed dried brewer's grain to rabbits. These imply that the test 

ingredient is as good as or better than the other non-conventional ingredients used. The weight gain range 

reported by Agunbiade et al. (1999) was however higher (17.65-18.80g/day) compared with the values obtained 

in this study. The difference may be as a result of the age of rabbit at the commencement of the experiment, feed 

quality and environmental factors. 

Rabbits used for this study had higher feed intake than those reported by Olabanji et al. (2007). This may be 

because of the fact that the feeds used for this study were pelleted. The higher feed intakes consequently resulted  in 

better weight gain. The feed-to-gain ratios of between 4.95 and 5.78 observed although higher than the range 

reported by Adejumo (2002) were however similar to values obtained by Iheukwuemere et al. (2002) for rabbits 

on rice milling waste. This implies that the test ingredients compared favourably with other unconventional ingredient 

such as rice milling waste, cassava leaf meal and gliricidia leaf meal. Feed cost per kilogram feed reduced significantly 

(P<0.05) as the inclusion level of MSKM increased implying some cost reduction on the feeds. 

 

Table 3 - Performance characteristic of weaner rabbis fed graded levels of SMSKM and PMSKM                              . 

                                                                                         SMSKM                                      PMSKM 

Parameters    0% 10% 20% 10% 20% SEM SL 

IW (g) 631.33 632.63 646.36 630.70 631.72 34.49 NS 

FLWt (g) 1462.00 139.50 1435.0 1430.0 1390.17 43.71 NS 

ADWG (g/day) 14.08 12.91 13.37 13.35 12.85 0.63 NS 

AFI (g/day) 71.57 65.37 63.51 67.69 68.64 1.68 NS 

FCR 5.27 5.28 4.95 5.15 5.78 0.25 NS 

FC/kg feed (N) 67.95 62.17 53.89 63.17 54.89 0.99 * 

FC/Kg wt. gain 357.97 327.96 257.20 325.13 317.20 15.62 * 

*=Significant difference, NS=No Significant difference (P>0.05), FLW=final live weight, SMSKM=Sun dried mango seed kernel meal, 

PMSKM=Parboiled mango seed kernel meal SEM=Standard Error of means, SL = Significant level, FCR=Feed conversion ratio, FC=Feed cost, 

AFI=Average Feed intake, ADWG=Average daily weight gain, IW=Initial weight.                                                                                                        .    

 

The main effects of processing methods on the performance of weaner rabbits is presented in Table 4. Sun 

drying or parboiling did not affect (P>0.05) the performance of rabbits in term of weight gain, feed to gain ratio and 

feed intake. The main effect of inclusion levels of MSKM on the performance of weaner rabbits is also presented  in 

Table 5. The effect of inclusion levels was not significant (P<0.05). This shows that varying the inclusion levels 

between 10% and 20% did not have effect on the final weight, dressing percentage, feed to gain ratio and feed 

intake. In addition, the interactions between processing method and inclusion level were significant (P<0.05) thus 

indicating that the effect of processing methods on the performance of rabbits are independent of the 

inclusion levels and vice versa. 

The carcass characteristics and relative organ weights of weaner rabbits fed graded levels of SMSKM and 

PMSKM is presented in Table 6. Relative weights of heart, liver, kidney and spleen as well as weights of the head, 

fur and abdominal fat of rabbits fed with SMSKM and PMSKV were not significantly (P>0.05) different from the 

control diets. The dressed weight usually expressed as dressing percentage is an indication of value of meat that 

could be obtained from the animal. The study shows that dressing percentage of the rabbits which ranged 

from 56.90 to 61.45% were not significantly (P>0.05) different from each other.  

 

Table 4 - Main effect of processing methods on performance of rabbits fed processed MSKM 

Parameters (g) Control Sun drying Parboiling SEM SL 

Initial wt. (g) 631.33 639.50 631.21 56.72 NS 

Final wt. gain (g) 1462.00 1414.70 1410.08 71.40 NS 

Total wt. gain/animal (g) 830.67 775.20 778.88 58.22 NS 

Av. Gain/day/animal 14.08 13.14 13.20 0.987 NS 

Total feed intake (kg) 4.22 3.80 4.02 0.155 NS 

Feed gain ratio 5.27 5.11 5.46 0.402 NS 

Feed cost/kg feed (N) 67.95 58.03 59.03 0.95 NS 

Av. Feed intake/day/rabbit (g) 71.57 64.44 68.16 2.635 NS 

Feed cost/kg wt. gain (N) 357.97 292.58 321.17 23.75 NS 

Dressing percentage 61.45 56.91 57.35 0.68 NS 
SEM = Standard Error of means                                                                                                                                                                                           . 
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Table 5 -  Main effect of inclusion levels on performance of rabbits fed processed MSKM 

Parameters  Control 10% 20% SEM SL 

Initial wt. (g) 631.33 631.67 639.04 56.72 NS 

Final wt. gain (g) 1462.00 1412.25 1412.58 71.40 NS 

Total wt. gain/animal (g) 830.67 780.58 773.54 58.22 NS 

 Av. Gain/day/animal 14.08 13.23 13.11 0.987 NS 

Total feed intake (kg) 4.22 3.93 3.90 0.155 NS 

Feed gain ratio 5.27 5.21 5.36 0.402 NS 

Feed cost/kg feed (N) 67.95 62.67 54.39 0.95 NS 

Av. Feed intake/day/rabbit (g) 71.57 66.53 66.07 2.635 NS 

Feed cost/kg wt. gain (N) 357.97 326.55 287.20 23.75 NS 

Dressing percentage (%) 61.45 57.14 57.35 0.678 NS 
SEM = Standard Error of means                                                                                                                                                                                           . 

 

Table 6  -  Carcass characteristic and relative organ weights of weaner rabbits fed SMSKM and PMSKM 

Parameters                                          SMSKM                                   PMSKM  

 0% 10% 20% 10% 20% SEM SL 

Head (%live eight) 9.16 9.13 9.51 8.92 9.51 0.15 NS 

Dressing percentage (%) 61.45 56.90 56.93 57.38 57.31 0.72 NS 

Heart  0.40 0.44 0.44 0.40 0.40 0.01 NS 

Lung 0.97 1.01 1.07 0.92 1.09 0.04 NS 

Kidney 1.00 1.06 1.16 1.01 1.01 0.03 NS 

Spleen 0.10 0.13 0.12 0.10 0.10 0.01 NS 

Abdominal fat 2.08 1.80 2.07 2.10 2.10 0.18 NS 

Liver 4.47 5.11 5.47 4.80 4.80 0.15 NS 

Paired testis Wt. 0.30 0.31 0.25 0.26 0.26 0.02 NS 

Fur  10.64 16.67 13.82 14.10 14.10 0.98 NS 
NS=No Significant difference (P>0.05), SMSKM=Sun dried mango seed kernel meal, PMSKM=Parboiled mango seed kernel meal, SEM= 

Standard Error of means                                                                                                                                                                         . 

 

Madhusadha et al. (1986) reported that presence of anti-nutritional factors is associated with enlargement of 

organs like liver and pancreas but Al-Dabagh and Abdulla (1963) remarked that factors like age, diet and body weight 

affected organ weights. However, Bamgbose et al. (2004) reported that dressed weight and internal organ 

weight characteristics are veritable indicators of the level of reduction or otherwise of anti-nutritional factors. 

There was no enlargement or atrophy of the internal organs beyond normal thus indicating that the rabbits 

were able to tolerate the test ingredients. Also the higher weight of fur observed from the rabbit fed with MSKM 

compared to control may be a good indicator for the farmer interested in the fur production. The concern of the 

farmer  is the production cost, the reduction in the feed cost per kilogram and total feed cost observed, showed that 

rabbits cost of production can be reduced using sun dried or parboiled mango seed kernel.  

  

CONCLUSION 

 

It could be concluded that processed mango seed kernel meal holds potential for fattening rabbits as an 

energy source. The fur production was favoured by the use of mango seed kernel meal. This may also be an 

additional advantage for those interested in fur production. Therefore SMSKM and PMSKM can be included up to 

20% in growing rabbit rations without adverse effect on growth performance and carcass characteristics of growing 

rabbits. The use of this non-conventional feed ingredient of no direct human value will lead to lower production cost and 

more revenue will accrue to the farmers thus encouraging them to produce more and ultimately making more animal 

protein available to the populace.  
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PRESENTATION OF THE ARTICLE 

Main Format:  

First page of the manuscripts must be properly identified by the title and the name(s) of the author(s). It should be typed in Times 
New Roman (font sizes: 17pt in capitalization for the title, 10pt for the section headings in the body of the text and the main text, 
double spaced, in A4 format with 2cm margins. All pages and lines of the main text should be numbered consecutively throughout the 
manuscript. The manuscript must be saved in a .doc format, (not .docx files). Abbreviations in the article title are not allowed. 
 
Manuscripts should be arranged in the following order: 
a. TITLE (brief, attractive and targeted); 
b. Name(s) and Affiliation(s) of author(s) (including post code) and corresponding E-mail; 
c. ABSTRACT; 
d. Key words (separate by semicolons; or comma,); 
e. Abbreviations (used in the manuscript); 
f.  INTRODUCTION; 
g. MATERIALS AND METHODS; 
h. RESULTS; 
i.  DISCUSSION; 
j.  CONCLUSION; 
k. Acknowledgements (if there are any); 
1. REFERENCES; 
m. Tables;  
n. Figure captions; 
o. Figures; 
 
Results and Discussion can be presented jointly if preferred. 
 
Discussion and Conclusion can be presented jointly if preferred. 
 
 
Article Sections Format: 

Title should be a brief phrase describing the contents of the paper. The Title Page should include the author(s)'s full names and 
affiliations, the name of the corresponding author along with phone and e-mail information. Present address (es) of author(s) should 
appear as a footnote. 
Abstract should be informative and completely self-explanatory, briefly present the topic, state the scope of the experiments, indicate 
significant data, and point out major findings and conclusions. The abstract should be 150 to 300 words in length. Complete 
sentences, active verbs, and the third person should be used, and the abstract should be written in the past tense. Standard 
nomenclature should be used and abbreviations should be avoided. No literature should be cited. 
Following the abstract, about 3 to 10 key words that will provide indexing references should be listed.  
 
Introduction should provide a clear statement of the problem, the relevant literature on the subject, and the proposed approach or 
solution. It should be understandable to colleagues from a broad range of scientific disciplines. 
 
Materials and Methods should be complete enough to allow experiments to be reproduced. However, only truly new procedures 
should be described in detail; previously published procedures should be cited, and important modifications of published procedures 
should be mentioned briefly. Capitalize trade names and include the manufacturer's name and address. Subheadings should be 
used. Methods in general use need not be described in detail. 
Results should be presented with clarity and precision. The results should be written in the past tense when describing findings in the 
author(s)'s experiments. Previously published findings should be written in the present tense. Results should be explained, but 
largely without referring to the literature. Discussion, speculation and detailed interpretation of data should not be included in the 
results but should be put into the discussion section. 
Discussion should interpret the findings in view of the results obtained in this and in past studies on this topic. State the conclusions 
in a few sentences at the end of the paper. The Results and Discussion sections can include subheadings, and when appropriate, 
both sections can be combined. 
Conclusion can be presented jointly if preferred. 
Acknowledgments of persons, grants, funds, etc should be brief. 
Tables should be kept to a minimum and be designed to be as simple as possible. Tables are to be typed double-spaced throughout, 
including headings and footnotes. Each table should be on a separate page, numbered consecutively in Arabic numerals and 
supplied with a heading and a legend. Tables should be self-explanatory without reference to the text. The details of the methods 
used in the experiments should preferably be described in the legend instead of in the text. The same data should not be presented 
in both table and graph forms or repeated in the text. 
Figure legends should be typed in numerical order on a separate sheet. Graphics should be prepared using applications capable of 
generating high resolution GIF, TIFF, JPEG or PowerPoint before pasting in the Microsoft Word manuscript file. Use Arabic numerals 
to designate figures and upper case letters for their parts (Figure 1). Begin each legend with a title and include sufficient description 
so that the figure is understandable without reading the text of the manuscript. Information given in legends should not be repeated in 
the text. 
References:  

1. All references to publications made in the text should be presented in a list with their full bibliographical description. 
2. In the text, a reference identified by means of an author‘s name should be followed by the date of the reference in 

parentheses. When there are more than two authors, only the first author‘s surename should be mentioned, followed by ’et 



al‘. In the event that an author cited has had two or more works published during the same year, the reference, both in the 
text and in the reference list, should be identified by a lower case letter like ’a‘ and ’b‘ after the date to distinguish the works. 

3. References in the text should be arranged chronologically (e.g. Kelebeni, 1983; Usman and Smith, 1992 and Agindotan et 
al., 2003). The list of references should be arranged alphabetically on author's surnames, and chronologically per author. If 
an author's name in the list is also mentioned with co-authors, the following order should be used: Publications of the single 
author, arranged according to publication dates - publications of the same author with one co-author - publications of the 
author with more than one co-author. Publications by the same author(s) in the same year should be listed as 1992a, 
l992b,etc. 

4. Names of authors and title of journals, published in non-latin alphabets should be transliterated in English. 
5. A sample of standard reference is " 1th Author surname A, 2th Author surname B , 3th Author surname C. 2013. Article title 

should be regular and 7 pt . Online J. Anim. Feed Res., Add No. of Volume (Add No. of Issue): 00-00." 
6. Both full or abbreviated journal title types are acceptable in references. 

 
- Examples (at the text): 
Abayomi (2000), Agindotan et al. (2003), (Kelebeni, 1983), (Usman and Smith, 1992), (Chege, 1998; Chukwura, 1987a,b; Tijani, 1993,1995), (Kumasi 
et al., 2001). 
 

--  Examples (at References section): 
a) For journal: 
Lucy MC (2000). Regulation of ovarian follicular growth by somatotropin and insulin- like growth factors in cattle. Journal of Dairy Science, 83: 1635-
1647. 
Kareem SK (2001). Response of albino rats to dietary level of mango cake. J. Agric. Res.Dev. pp 31-38. 
Chikere CB, Omoni VT and Chikere BO (2008). Distribution of potential nosocomial pathogens in a hospital environment. African Journal of 
Biotechnology. 7: 3535-3539. 
 
b) For symposia reports and abstracts: 
Cruz EM, Almatar S, Aludul EK and Al-Yaqout A (2000). Preliminary Studies on the Performance and Feeding Behaviour of Silver Pomfret (Pampus 
argentens euphrasen) Fingerlings fed with Commercial Feed and Reared in Fibreglass Tanks. Asian Fisheries Society Manila, Philippine 13: 191-199. 
 
c) For edited symposia, special issues, etc., published in a journal: 
Korevaar, H., 1992. The nitrogen balance on intensive Dutch dairy farms: a review. In: A. A. Jongebreur et al. (Editors), Effects of Cattle and Pig 
Production Systems on the Environment: Livestock Production Science. 31: 17-27. 
 
d) For books: 
AOAC (1990). Association of Official Analytical Chemists. Official Methods of Analysis, 15th Edition. Washington D.C. pp. 69-88. 
Pelczar JR, Harley JP, Klein DA (1993). Microbiology: Concepts and Applications. McGraw-Hill Inc., New York, pp. 591-603. 
 
e) Books, containing sections written by different authors: 
Kunev, M., 1979. Pig Fattening. In: A. Alexiev (Editor), Farm Animal Feeding. Vol. III. Feeding of Different Animal Species, Zemizdat, Sofia, p. 233-
243 (Bg). 
In referring to a personal communication the two words are followed by the year, e.g. (Brown, J. M., personal communication, 1982). In this case 
initials are given in the text. 

 
 
Formulae, numbers and symbols 

1. Typewritten formulae are preferred. Subscripts and superscripts are important. Check disparities between zero (0) and the 
letter 0, and between one (1) and the letter I. 

2. Describe all symbols immediately after the equation in which they are first used. 
3. For simple fractions, use the solidus (/), e.g. 10 /38. 
4. Equations should be presented into parentheses on the right-hand side, in tandem. 
5. Levels of statistical significance which can be used without further explanations are *P < 0.05, **P < 0.01, and ***P<0.001. 
6. In the English articles, a decimal point should be used instead of a decimal comma. 
7. In chemical formulae, valence of ions should be given, e.g. Ca2+ and CO32-, not as Ca++ or CO3. 
8. Numbers up to 10 should be written in the text by words. Numbers above 1000 are recommended to be given as 10 

powered x. 
9. Greek letters should be explained in the margins with their names as follows: Αα - alpha, Ββ - beta, Γγ - gamma, Δδ - delta, 

Εε - epsilon, Ζζ - zeta, Ηη - eta, Θθ - theta, Ιι - iota, Κκ - kappa, Λλ - lambda, Μμ - mu, Νν - nu, Ξξ - xi, Οο - omicron, Ππ - pi, 
Ρρ - rho, Σσ - sigma, Ττ - tau, Υυ - ipsilon, Φφ - phi, Χχ - chi, Ψψ - psi, Ωω - omega. 

※※※ 

Article Review Process and Proof 

Firstly, all manuscripts will be checked by Docol©c, a plagiarism finding tool. An double blind reviewing model is used by OJAFR for 
non-plagiarized papers. The manuscript is reviewed and edited by two reviewers selected by section editor (SE) or deputy SE of 
OJAFR, who are research workers specializing in the relevant field of study. Also, a reviewer result form is filled by reviewer to guide 
authors. One unfavourable review means that the paper will not be published. After review and editing the article, a final formatted 
proof is sent to the corresponding author once again to apply all suggested corrections durring the article process. The editor who 
received the final revisions from the corresponding authors shall not be hold responsible for any mistakes shown in the final 
publication. 
 
Declaration 

After manuscript accepted for publication, a declaration form will be sent to the corresponding author who that is responsible to 
coauthors' agreements to publication of submitted work in OJAFR after any amendments arising from the peer review.    
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Paper Submission Flow:  

 
Charges to Authors 

No peer-reviewing charges are required for manuscripts submitted to the OJAFR. But, there is a $75 fee for the processing of each 
primary accepted paper after an extensive review via Docol©c. Papers cannot move forward in the editing process until the 
submission fee has been received. Authors are able to pay the processing fee during the submission process using a credit card. 
Payment can also be made by PayPal or MoneyGram. Bank to bank transfers are accepted.  
The submission fee will be waived for invited authors, authors of hot papers, and corresponding authors who are editorial board 
members of the Online Journal of Animal and Feed Research (OJAFR). The Journal will consider requests to waive the fee for cases 
of financial hardship (for high quality manuscripts and upon acceptance for publication). Requests for waiver of the submission fee 
must be submitted via individual cover letter by the corresponding author and cosigned by an appropriate institutional official to verify 
that no institutional or grant funds are available for the payment of the fee. Letters including the manuscript title and manuscript ID 
number should be sent to: editors@ojafr.ir or administrator@science-line.com. It is expected that waiver requests will be processed 
and authors will be notified within one business day. 
 
Submission Preparation Checklist   

Authors are required to check off their submission's compliance with all of the following items, and submissions may be returned to 
authors that do not adhere to the following guidelines.       

 The submission has not been previously published, nor is it before another journal for consideration (or an explanation has 
been provided in Comments to the Editor).     

 The submission file is in Microsoft Word, RTF, or PDF document file format.      

 Where available, URLs for the references have been provided.      

 The text is single-spaced; uses a 12-point font; and all illustrations, figures, and tables are placed within the text at the 
appropriate points, rather than at the end.      

 The text adheres to the stylistic and bibliographic requirements outlined in the Author Guidelines.     
 
Copyright Notice   

Scienceline Press apply the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0) to all manuscripts to be 
published.    
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An Open Access Publication is one that meets the following two conditions:   
1. The author(s) and copyright holder(s) grant(s) to all users a free, irrevocable, worldwide, perpetual right of access to, and a license 
to copy, use, distribute, transmit and display the work publicly and to make and distribute derivative works, in any digital medium for 
any responsible purpose, subject to proper attribution of authorship, as well as the right to make small numbers of printed copies for 
their personal use.  
2. A complete version of the work and all supplemental materials, including a copy of the permission as stated above, in a suitable 
standard electronic format is deposited immediately upon initial publication in at least one online repository that is supported by an 
academic institution, scholarly society, government agency, or other well-established organization that seeks to enable open access, 
unrestricted distribution, interoperability, and long-term archiving.   
 
Authors who publish with this journal agree to the following terms: 1. Authors retain copyright and grant the journal right of first 
publication with the work simultaneously licensed under a Creative Commons Attribution License that allows others to share the work 
with an acknowledgement of the work's authorship and initial publication in this journal. 2. Authors are able to enter into separate, 
additional contractual arrangements for the non-exclusive distribution of the journal's published version of the work (e.g., post it to an 
institutional repository or publish it in a book), with an acknowledgement of its initial publication in this journal. 3. Authors are 
permitted and encouraged to post their work online (e.g., in institutional repositories or on their website) prior to and during the 
submission process, as it can lead to productive exchanges, as well as earlier and greater citation of published work.     
 
Privacy Statement   

Privacy is an important concern for users of Scienceline journals. Below you will find our policy for protecting users' personal 
information. Registration on our website is optional and voluntary. Browsing and viewing articles on our website does not require any 
personal information to be submitted from users. Nor do these functions require the user's browser to be set to accept cookies. Some 
other aspects of our services published on our website do require the use of cookies, and the supply of information such as name, e-
mail etc. This is necessary for security reasons and also for us to be able to assure standards of scientific integrity. Users may submit 
further personal information (e.g. details of research areas of interest) in order to take advantage of present and future 
personalization facilities on our website. Registrants may decline to provide the information requested. They should be advised, 
however, that Scienceline Press may be unable to deliver its services unless at least the information necessary for security and 
identification purposes is provided. In order to offer the best possible service to users, Scienceline Press tracks the patterns of usage 
of pages on the site. This enables us to identify the most popular articles and services. Where users have provided details of their 
research areas of interest, this information can be correlated, helping Scienceline Press to provide a useful service for scientists, 
offering them the most relevant information based on their areas of interest. User information will only be shared with third parties 
with the explicit consent of the user. Publishing a scientific manuscript is inherently a public (as opposed to anonymous) process. The 
name of all authors and e-mail address of corresponding authors of a manuscript will be available to users. These details are made 
available in this way purely to facilitate scientific communication. Collecting these e-mail addresses for commercial use is not allowed, 
nor will Scienceline Press itself send unsolicited e-mail to authors, unless it directly concerns the paper they have published on 
Scienceline Press journals. Scienceline Press reserves the right to disclose members' personal information if required to do so by 
law, or in the good faith and belief that such action is reasonably necessary to comply with legal process, respond to claims, or 
protect the rights, property or safety of Scienceline Press, employees or members. 
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