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ABSTRACT

The study was carried out to determine the response of weaner rabbits to graded levels of sun-dried
bovine rumen content (SDBRC). A total of forty (40) weaner rabbits were randomly allotted to five
dietary treatments, replicated four times in a Completely Randomized Design, in which sun-dried
bovine rumen content partially replaced wheat offal at 0, 30, 35, 40 and 45%, and designated as diet 1,
2, 3, 4 and 5 respectively. The results of the study revealed that, performance parameters such as the
total weight gain (659.63 to 787.38g), total feed intake (3450.40 to 3672.80g), feed conversion ratio
(4.73 to 5.32) and feed efficiency (0.19 to 0.22) were not significantly affected by the dietary
treatments. Similarly carcass parameters showed no significant difference except for abdominal fat
which was significantly (P<0.01) affected, with the highest (1.02%) on diet 1 and the lowest (0.34%)
on diet 3. Faecal sample analysis indicated a significant (P<0.01) difference for crude protein (89.34
to 91.40%), crude fibre (83.65 to 86.13%), ash (93.00 to 94.92%) and ether extract (98.28 to 98.94%),
while dry matter and nitrogen free extract were not significantly influenced by the dietary treatments.
Haematological and serum biochemical indices showed no significant effect across the dietary
treatments except for urea (3.52 to 8.64mmol/l) which showed a significant (P<0.01) response to
dietary treatments. Total feed cost reduced as the level of sun-dried bovine rumen content increased,
and the least total feed cost (I¥1782.37) was recorded for rabbits fed diet 5 (45% SDBRC). Feed cost
per kg gain ranged from ¥2475.51 to :2758.74 on diets 5 and 4 respectively. In terms of cost saving,
diet 5 had the highest (¥137.63) with a percent cost saving of 5.27%. Based on the results obtained
from this study, it can be concluded that sun-dried bovine rumen content can best replace wheat offal
at 45% level in the diets of weaner rabbits with comparative performance, carcass characteristics,
haematological and serum biochemical indices to the control. Diet 5 (45% SDBRC) also had the cost
benefit (¥137.63) and is therefore recommended for rabbit production.

Keywords: Weaner, Rabbits, Rumen, Content, Performance

INTRODUCTION

Rabbits are farm animals with strong reproduction rates and capacity to use fodder. Rabbit
husbandry is presently of great importance because of its possible support to sustain the increasing
need of the human population for protein from animal origin (Cherfaoui, 2015). Rabbits meat is
valued for its nutritional properties because is lean, rich in proteins of high biological value, low in
cholesterol and sodium content, and high in linolenic acid (Nistor ef al., 2013). Rabbit production has
gained significant importance in meeting the growing demand for animal protein, particularly in
developing countries (Lukefahr, 2004). The need to improve rabbit’s production in Nigeria for
guaranteed increase in supply of animal protein is no longer in doubt due to the high cost of chicken
meat, pork, mutton, beef and bush meat. Developing countries are suffering from a shortage of animal
feed ingredients, daily increase in price and competition for this feedstuff between humans and
livestock. The economic viability of rabbit farming is heavily influenced by feed costs, which
constitute up to 70% of total production expenses. This economic pressure has led to increased
interest in identifying alternative feed ingredients that can reduce production costs without
compromising animal health and performance (Makkar et al., 2014). In recent years, alternative feed
resources have garnered increasing attention as potential components of livestock diets, aiming to
enhance animal growth and carcass quality while optimizing resource utilization (Ndudzo et al., 2023).
Therefore, there is an urgent need for alternative locally available and cheap sources of feed
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ingredients particularly those that do not attract competition in consumption between human and
livestock in order to boost rabbit production in a way of providing the required protein to the Nigerian
populace. Sun-dried bovine rumen content (SDBRC) is among the locally available unconventional
feed material use for feeding livestock animals. SDBRC is an animal by-product which is found
mostly in abattoirs when the rumen of the animal is split open after slaughter and retrieved
(Okpanachi et al., 2010). The rumen content contains partially digested feed materials at different
stage of degradation. Bovine rumen content is a good source of energy, protein (feed and microbial
protein), minerals and vitamins especially vitamin B complex (Elfaki and Abdelatti, 2016). The
nutrient composition of rumen content is largely dependent on the types of ration fed prior to
slaughter. Elfaki and Abdelatti (2015) reported that the samples of rumen contents taken from cattle
had high level of crude protein (ranged between 18.52-19.56%). Whyte and Wadak (2002) reported
that there is 10.69% moisture, 10.82% crude protein, 5% ether extract, 20% ash, and 20%fibre in
bovine rumen content or digester. Additionally, dried rumen content was shown by Esonu ef al. (2006)
to contain 18.20% moisture, 15.30% crude fibre, 18.52% crude protein, 7.60% ash, 8.79% ether
extract, and 38.39% carbohydrate. Wheat offal, a by-product of wheat processing, is commonly used
as a fiber source in rabbit diets (De Blas and Mateos, 2010). However, its availability and cost can
fluctuate due to competition with other livestock sectors and human food production (Oloruntola et al.,
2016). Consequently, researchers have been exploring unconventional feed ingredients as potential
replacements for wheat offal in rabbit diets. Sun-dried cattle rumen contents (SDCRC) have emerged
as a promising alternative feed ingredient. Rumen contents, typically considered waste from cattle
slaughter, possess potential nutritional value for livestock (Adeniji and Rumak, 2017). The utilization
of SDCRC in animal feed not only provides a cost-effective alternative to conventional feed
ingredients but also contributes to waste reduction and environmental sustainability in the meat
industry (Elghandour et al., 2017). While previous studies have investigated various unconventional
feed ingredients in rabbit diets (Ogunsipe et al., 2014), the potential of SDCRC as a replacement for
wheat offal has not been thoroughly explored, particularly regarding its effects on the hematological
and biochemical parameters of weaner rabbits. These parameters are crucial indicators of animal
health and can provide insights into the physiological impact of dietary changes (Etim et al., 2014).
The objectives of this study are to determine the performance, evaluate the carcass characteristics,
examine the blood chemistry and assess the cost benefit of weaner rabbits fed graded levels of sun-
dried bovine rumen content.

MATERIALS AND METHODS
Experimental Site

The study was carried out at Abubakar Tafawa Balewa University, Bauchi, teaching and
research farm Yelwa campus. The university is located at Yelwa along Tafawa Balewa road, Bauchi.
Bauchi lies between latitude of 10°, 17°N, longitude 9° 49°E and at attitude of 902 meters above the
sea level. There are two distinct season in the area; rainy season, which usually starts in May and end
in October, and dry season which starts from November to April. The mean annual rainfall is
1091mm (World Atlas, 2015).
Collection and Processing of Bovine Rumen Content

Fresh bovine rumen content was collected from eviscerated cattle after slaughter, into clean
containers from Bauchi State Abattoir. The rumen was incised with the aid of a sharp knife and the
contents emptied into the container. The bovine rumen content was sun-dried for 3 days by spreading
on clean plastic sheets. While drying, it was turned four times daily to facilitate even drying. The sun-
dried bovine rumen content was hand-crushed and then stored in sack bags.
Experimental Diets

Five experimental diets (16%CP) were formulated, where SDBRC was incorporated to
replace wheat offal at 0, 30, 35, 40 and 45% as diets 1, 2, 3, 4 and 5 respectively. The percentage
composition of the experimental diets is shown in Table 1.
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Table 1: Percentage Composition of the Experimental Diets

Diets
Ingredients 1(0%) 2(30%) 3(35%) 4(40%) 5(45%)
Maize 40.00 40.20 40.24 40.27 40.30
SBM 16.00 15.80 15.76 15.73 15.70
Wheat offal 20.00 14.00 13.00 12.00 11.00
SDBRC 0.00 6.00 7.00 8.00 9.00
G/nut haulms 20.00 20.00 20.00 20.00 20.00
Bone meal 3.00 3.00 3.00 3.00 3.00
Premix 0.30 0.30 0.30 0.30 0.30
Salt 0.30 0.30 0.30 0.30 0.30
Lysine 0.20 0.20 0.20 0.20 0.20
Methionine 0.20 0.20 0.20 0.20 0.20
Total 100.00 100.00 100.00 100.00 100.00
Calculated
Analysis (%)
Crude protein 16.00 16.00 16.00 16.00 16.00
ME (Kcal/kg) 2566.68 2590.54 2595.27 2599.34 2603.41
Crude fibre 10.05 11.00 11.17 11.34 11.50
Ether Extract 5.78 5.71 5.71 5.68 5.68
Calcium 1.31 1.34 1.35 1.35 1.36
Phosphorus 0.82 0.84 0.85 0.85 0.86
Lysine 0.86 0.81 0.80 0.79 0.78
Methionine 0.41 0.39 0.39 0.39 0.39

SBM = Soya Bean Meal; SDBRC = Sun-Dried Bovine Rumen Content

Experimental Rabbits and their Management

A total of forty (40) weaner rabbits of 6-8 weeks of age was purchased from a reliable rabbit
keeper for this study. The weaner rabbits were allowed to acclimatize with the environment for a
week, during which feed and water were given ad libitum. The rabbits were also administered
multivitamins, antibiotics and ivermectin (against both internal and external parasites). After the
acclimatization period, the rabbits were randomly allotted to five dietary treatments, replicated four
times with two rabbits per replicate in a Completely Randomized Design (CRD). At the
commencement of the experiment, each rabbit was weighed to determine its initial weight using
EK3250 digital weighing scale. The initial weight was balanced for treatments, and feed and water
were offered ad libitum. Each rabbit was weighed on weekly basis to obtain the weekly and daily
body weight gain throughout the experiment. Mortalities were recorded as they occur during the
period of feeding trial.
Data Collection
Performance of weaner rabbits

Daily feed intake and daily weight gain were recorded throughout the experimental period.
Feed conversion ratio (FCR) was calculated using the relationship:

__ Feedintake
FCR = Weight gain
While feed efficiency (FE) was calculated as;
FE = Weight gain
Feed intake

Carcass characteristics of weaner rabbits

At the end of the experiment, one rabbit was selected from each replicate, weighed and
slaughtered after 12 hours without feed. The parameters measured include live weight, carcass weight,
dressing %, head, lungs, pelt, heart, kidney, liver, small intestine, large intestine, caecal, stomach,
abdominal fat, spleen, tail, fore limb and hind limb weights The dressing percentage was determined

using the formula:
Carcass weight

Live weight

Dressing % = x 100
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Nutrient digestibility of rabbits

During the last week of the feeding trial, the digestibility study was carried out. The faeces
were collected daily from each replicate for five (5) days and were air-dried in order to remove the
moisture content. Fifty (50) grams of the total dried faeces for the five (5) days and for each replicate
was taken to serve as representative sample for proximate analysis. The proximate analysis for the
faecal sample was carried out according to the method of the Association of Official’s Analytical
Chemists, AOAC (2006). The apparent Nutrient digestibility of dry matter, crude protein, crude fibre,

ash, ether extract and nitrogen free extract was calculated using the formula of Isikenuet et al. (2010).

. . L Nutrient in feed intake — Nutrient voided in faeces
Nutrient Digestibility = NUtrientin feed intake x 100

Blood collection

At the end of the study period, blood was collected through the jugular vein of slaughtered
rabbit from each replicate were put into bottles containing Ethylene Diaminetetra-acetic Acid (EDTA)
for haematological studies. Similarly, blood samples meant for serum biochemical studies were
collected into plain bottles (without anticoagulant) to enhance serum separation. All the blood
samples collected were taken to the laboratory for analyses.
Data Analysis

Data obtained were subjected to analysis of variance (ANOVA) using Statistical Analysis
System (SAS, 2010) and mean differences were separated using Duncan’s Multiple Range Test
(Duncan, 1955).
Cost Benefit Analysis

Costs of feed were calculated using the prevailing market prices of ingredients at the time of
the experiment for the economic appraisal of the feeds.

RESULTS AND DISCUSSION
Growth Performance of Weaner Rabbits Fed Graded Levels of Sun-Dried Bovine Rumen
Content

The growth performance of weaner rabbits fed graded levels of sun-dried bovine rumen
content is presented in Table 2. The result indicated no significant difference in the mean values
across dietary treatments for all parameters observed. The result further showed that, total weight gain
ranged from 659.63 to 787.38g on diets 4 and 1 respectively. Also, total feed intake ranged from
3450.40 to 3672.80g on diets 5 and 1. Feed conversion ratio was lowest (4.73) on dietary treatment 5
and highest (5.32) on dietary treatment 4. Feed efficiency ranged from 0.19 on diet 4 to 0.22 on the
control diet. Two mortalities (one each) were recorded for diets 2 and 3. This is an indication that
dietary treatments supplied adequate nutrients which supported and had no adverse effect on the
growth performance of the rabbits. This result is in conformity with the findings of Saidu et al. (2024)
who observed no significant difference in all the growth parameters across the diets. It is also similar
to the report of Mohammed et al. (2005). The similarity in the performance among the dietary
treatments may also be as a result of the similarities in nutrient utilization, which is a function of
nutrient quality, since all the diets met the nutrient requirement.
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Table 2: Performance of Weaner Rabbits Fed Graded Levels of Sun-Dried Bovine Rumen

Content (SDBRC)
Diets
1 2 3 4 5

Parameters (0%) (30%) (35%) (40%) (45%) SEM
Initial weight (g) 819.75 828.13 838.63 824.88 814.13 8.09Ns
Final weight (g) 1607.10 1515.00 1581.10 1484.50 1536.90 58.26NS
Total weight gain (g) 787.38 686.88 742.50 659.63 72275  59.19N8
Total feed intake (g) 3672.80 3497.10 3526.50 3494.10 3450.40 99.92N8
Daily feed intake (g) 65.59 62.45 62.98 62.40 61.61  1.78NS
Daily weight gain (g) 14.06 1226 13.26 11.78 1291 1.06M
Feed conversion ratio 4.73 5.16 4.85 5.32 4.99 0.42N8
Feed efficiency 0.22 0.20 0.22 0.19 0.21 0.02Ns
Mortality (number) 0.00 1.00 1.00 0.00 0.00 ]

SEM: Standard Error of the Means; NS: Not Significant.

Carcass Characteristics of Weaner Rabbits Fed Graded Levels of Sun-Dried Bovine Rumen
Content

The carcass characteristics of weaner rabbits fed graded levels of sun-dried bovine rumen
content is presented in Table 3. The result in Table 3 showed no significant difference in all the
carcass parameters measured across the dietary treatments except for abdominal fat (0.34 to 1.02%)
which has significant (P<0.01) difference. The highest value for abdominal fat was recorded for diet 1,
followed by diet 4 (0.68%). Diet 3 recorded the lowest value (0.34%) which is similar to the values
obtained for diets 2 (0.43%) and 5 (0.42%). This can be attributed to the high fat content in the control
diet compared to diets containing graded levels of sun-dried bovine rumen content. Live weight
values varied between 1240.00 and 1600.70g on diets 2 and 1 respectively. Carcass weight values
ranged from 696.33 to 792.67g on diets 5 and 1 respectively. The lowest (46.20%) dressing percent
was found on diet 2 while the highest (50.85%) was on diet 4. The lowest mean value of head weight
was observed in diet 5 (8.68%) while the highest was in diet 2 (10.00%). Lungs weight varied
between 0.53 and 0.72% on diets 4 and 3 respectively. The highest mean value of pelt weight was
recorded for diet 3 (9.19%) and the lowest on diet 5 (8.19%). Heart weight ranged from 0.23 to 0.37%
on diets 3 and 1 respectively. Also, kidney weight ranged from 0.67 to 0.86% on diets 1 and 2
respectively. Liver weight was lowest in diet 4 (3.36%) and highest in diet 2 (4.03%). Small intestine
weight varied between 3.95 and 4.85% on diets 4 and 1 respectively. The highest mean value of the
large intestine weight was observed in diet 5 (2.74%) while the lowest was on diet 1 (1.87%). Caecal
weight was lowest in diet 1 (5.41%) and highest in diet 2 (7.28%). Stomach weight varied between
4.70 and 6.16% on diets 4 and 5 respectively. Spleen weight ranged from 0.07 to 0.12% on diets 4 and
1, 5 respectively. Tail weight was lowest in diet 3 (0.14%) and highest in diet 2 (0.30%). Fore limb
weight ranged from 0.58 to 0.67% on diets 5 and 2 respectively. Also, hind limb weight varied
between 1.19 and 1.57% on diets 5 and 2 respectively. This finding was contrary to the report of
Sibanda et al. (2024) who had significant (P<0.05) difference in the carcass weight. It also disagreed
with Osita et al. (2023) who had significant (P<0.05) difference in the liver, heart, kidney, spleen,
small intestine and large intestine.
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Table 3: Carcass Characteristics of Weaner Rabbits Fed Graded Levels of Sun-Dried Bovine

Rumen Content (SDBRC)
Diets
1 2 3 4 5
Parameters (0%) (30%) (35%) (40%) (45%) SEM
Live weight (g) 1600.70 1240.00 1476.70 1460.00 1433.00 08.23NS
Carcass weight (g) 792.67 576.33 709.00 741.67 696.33 46.96N
Dressing % 49.75 46.20 48.20 50.85 48.48 1.31N8
Head weight (%) 9.39 10.00 9.32 8.97 8.68 6.00NS
Lungs weight (%) 0.56 0.56 0.72 0.53 0.58 1.20N8
Pelt weight (%) 8.91 9.14 9.19 8.81 8.19 14.01N8
Heart weight (%) 0.37 0.30 0.23 0.32 0.30 0.75Ns
Kidney weight (%) 0.67 0.86 0.70 0.73 0.77 113N
Liver weight (%) 3.89 4.03 3.61 3.36 3.72 3.84N8
Small intestine weight (%) 4.85 417 4.27 3.95 4.51 5.69N8
Large intestine weight (%) 1.87 2.53 2.21 2.19 2.74 471N
Caecal weight (%) 5.41 7.28 7.00 6.73 6.75 10.26M
Stomach weight (%) 4.71 5.86 5.89 4.70 6.16 9.53N8
Abdominal fat (%) 1.022 0.43° 0.34° 0.68® 0.42b 1.78%%*
Spleen weight (%) 0.12 0.11 0.09 0.07 0.12 0.20N8
Tail weight (%) 0.23 0.30 0.14 0.21 0.26 1.30NS
Fore limb weight (%) 0.62 0.67 0.63 0.62 0.58 0.50NS
Hind limb weight (%) 1.40 1.57 1.47 1.35 1.19 1.31N8

ab: Means on the same row with different superscripts are significantly (P<0.01) different; SEM:
Standard Error of the Means; NS: Not Significant.

Nutrient Digestibility of Weaner Rabbits Fed Graded Levels of Sun-Dried Bovine Rumen
Content

The nutrient digestibility of weaner rabbits fed graded levels of sun-dried bovine rumen
content is presented in Table 4. The result obtained in Table 4 showed that the faecal sample indicated
a significant (P<0.001) difference across the dietary treatments for crude protein, crude fibre, ash and
ether extract while dry matter and nitrogen free extract were not significantly influenced. The dry
matter men values ranged from 83.62 to 84.47% on diets 5 and 1 respectively. Crude protein had the
highest mean value (91.40%) on diet 1, which was similar to the mean values obtained on diets 2, 3
and 4 while the lowest (89.34%) was found on diet 5. Crude fibre was highest (86.13%) on diet 2
which was statistically the same with values obtained for diets 3 and 4, while the lowest (83.65%) was
found on the control diet, similar to the value recorded for diet 5. Ash recorded lowest (93.00%) on
diet 4 with similar value on diet 5 while diet 2 had the highest (94.92%) which was similar to the
values obtained on diets 1 and 3. Ether extract obtained the highest mean value (98.94%) on diet 1,
which was statistically the same with values recorded for diets 2 and 3 while diet 5 had the lowest
(98.28%) with similar values obtained on diets 3 and 4. Nitrogen free extract ranged from 78.98 to
80.76% on diets 2 and 1 respectively. The result of this study disagreed with that of Osita et al. (2023)
who reported a significant (P<0.05) difference in crude protein, crude fibre, ash, ether extract and
nitrogen free extract. However, the quantity and quality of dietary fibre have an impact on the
digestive health (mortality and morbidity) of the weaner rabbit. The digestive health of growing
rabbits is expressly weakened by a diet lacking in fibre. When enough digestible fibres are added to
the meal, digestive problems are somewhat reduced. The fermentative activity in rabbits' stomach is
positively impacted by adequate fibre in their diet (Gidenne and Bellier, 2000). Higher percentage
values of nutrient digestibility in favour of the dietary treatments may be connected to their high
dietary fibre content. This range can be ideal for effective nutrient usuage (Osita ef al., 2023).
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Table 4: Nutrient Digestibility of Weaner Rabbits Fed Graded Levels of Sun-Dried Bovine

Rumen Content (SDBRC)
Diets
1 2 3 4 5
Parameters (%) (0%) (30%) (35%) (40%) (45%) SEM
Dry Matter 84.47 83.92 83.87 83.94 83.62 0.45NS
Crude Protein 91.402 90.542 90.732 90.392 89.34b 027"
Crude Fibre 83.65° 86.13%2 85.622 85.642 84.18b 0.41*
Ash 94.61% 94.922 94.872 93.00° 93.03° 017"
Ether Extract 98.942 98.60° 98.46°° 98.30°¢ 98.28¢ 0.07"
Nitrogen Free Extract 80.76 78.93 79.22 79.34 79.50 0.32N8

abe: Means on the same row with different superscripts are significantly (P<0.001) different SEM:
Standard Error of the Means; NS: Not Significant.

Haematological Indices of Weaner Rabbits Fed Graded Levels of Sun-Dried Bovine Rumen
Content

The haematological indices of weaner rabbits fed graded levels of sun-dried bovine rumen
content is presented in Table 5. The result indicated that there was no significant difference in all the
parameters observed across the dietary treatments. The Packed Cell Volume ranged from 34.00 to
37.33% on diets 2 and 4 respectively. Haemoglobin varied between 11.30 and 12.40g/dl on diets 2
and 4 respectively. Red blood cell observed the highest (4.07x10'%/1) on diet 4 and lowest (2.81x10'%/1)
was found on diet 5. White blood cell indicated lowest value (4.63x10%1) on diet 3 while the control
diet had the highest (10.07x10%1). Mean Corpuscular Volume (MCV) ranged from 40.43 to 48.83f1
on diets 2 and 4 respectively. Mean Corpuscular Haemoglobin (MCH) varied between 29.93 to
42.13pg on diets 1 and 3 respectively. Mean Corpuscular Haemoglobin Concentration (MCHC)
ranged from 68.43 to 79.50g/dl on diets 4 and 2 respectively. Haematocrit indicated highest value
(9.27%) on diet 5 while the lowest (14.13%) was observed on diet 4. Neutrophils was lowest in diet 1
(53.00%) and highest in diet 2 (64.33%). Lymphocytes ranged from 29.00 to 43.67% on diets 2 and 1
respectively. The highest mean value of monocytes was recorded for rabbits fed diet 4 (8.33%) while
the lowest was recorded for diet 1 (2.00%). Eosinophils recorded highest value in diet 3 (2.00%)
while diet 2 (0.67%) had the lowest. Also, basophils was lowest in diet 1 (0.00%) and highest in diet 4
(1.33%). Platelets varied between 210.00 and 340.00x10%1 on diets 3 and 1 respectively. This means
that diets containing graded levels of sun-dried bovine rumen content had no adverse effect on the
haematological indices of the weaner rabbits. This result is not in agreement with the findings of
Maina et al. (2022) who reported significant (P<0.01) difference in red blood cell, mean corpuscular
volume and mean corpuscular haemoglobin. This could be attributed to nutrition which has a strong
influence on the haematological traits, and values of these traits are indicators of the nutritional status
of the animals (Adeyeye et al., 2017; Oloruntola et al., 2018). Haematological constituents also reflect
the responsiveness of the animal to its environment, including feed and feeding (Akanbi, 2019).
Reports also stated that Packed Cell Volume, Haemoglobin and Mean Corpuscular Haemoglobin
(MCH) were major indices for evaluating circulating erythrocytes and were very significant in the
diagnosis of anemia and also served as useful indices of bone marrow capacity to produce red blood
cells as in mammals (Chineke et al., 2006).
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Table 5: Haematological Indices of Weaner Rabbits Fed Graded Levels of Sun-Dried Bovine

Rumen Content (SDBRC)
Diets

Parameters 10%) 2(30%) 3(35%) 4(40%) 5(45%) SEM

Packed Cell Volume (%) 34.33 34.00 34.67 37.33 34.67 1.01NS
Haemoglobin (g/dl) 11.43 11.30 11.53 12.40 11.53 0.34 N8
Red Blood Cells (x10'%/1) 3.07 2.87 3.31 4.07 2.81 0.44 NS
White Blood Cells (x10°/1) 10.07 6.10 4.63 8.17 4.80 1.20N8
MCV (1) 41.10 40.43 44.60 48.83 42.77 2.55N8
MCH (pg) 29.93 40.37 42.13 40.07 37.70 3.16N8
MCHC (g/dl) 69.27 79.50 76.04 68.43 68.70 2.79N8
Haematocrit (%) 11.67 10.00 9.83 14.13 9.27 1.40N8
Neutrophils (%) 53.00 64.33 55.00 54.67 55.67 571N
Lymphocytes (%) 43.67 29.00 38.00 34.00 37.00 6.57N8
Monocytes (%) 2.00 5.67 4.67 8.33 5.33 2.09N8
Eosinophils (%) 1.33 0.67 2.00 1.67 1.67 0.65NS
Basophils (%) 0.00 0.33 0.33 1.33 0.33 0.34N8
Platelets (x10%/1) 340.00 334.67 210.00  262.33 225.00 44.45NS

SEM: Standard Error of the Means; NS: Not Significant; MCV: Mean Corpuscular Volume; MCH:
Mean Corpuscular Haemoglobin; MCHC: Mean Corpuscular Haemoglobin Concentration.

Serum Biochemical Indices of Weaner Rabbits Fed Graded Levels of Sun-Dried Bovine Rumen
Content

The serum biochemical indices of weaner rabbits fed graded levels of sun-dried bovine rumen
content is presented in Table 6. The result showed no significant difference in all the parameters
measured across the dietary treatments except for urea (3.52 to 8.64mmol/l) which showed
significance (P<0.01). The highest value was observed on diet 3 while the lowest was found on diet 4.
Glucose ranged from 4.18 to 5.23 mmol/l on diets 5 and 3 respectively. Total cholesterol varied
between 3.84 and 5.15mmol/l on diets 4 and 3 respectively. Total protein indicated lowest value
(6.59g/dl) on diet 4 and highest (7.44g/dl) on the control diet. Total bilirubin had highest value of
14.08umol/l on diet 3 and lowest (9.86pmol/l) recorded for diet 5. Conjugated bilirubin ranged from
3.14 to 4.21umol/l on diets 5 and 2 respectively. Albumin mean values varied between 2.72 and
3.91¢g/dl on diets 4 and 1 respectively. All the serum biochemical parameters were within the normal
range values. This showed that diets containing graded levels of sun-dried bovine rumen content had
no adverse effect on serum biochemical indices of the weaner rabbits fed. This result was not in
agreement with the findings of Maina et al. (2022) who reported no significant difference in all the
serum biochemical indices measured. However, cholesterol, a high molecular weight sterol, is used in
the body as raw material for the therapeutic process which is useful in the normal role of the brain,
and it is an essential constituent of the cell membrane including organelles inside the cell (Oloruntola
et al., 2018). Also, Sekine et al. (2013) reported that albumin concentration in serum is predicated on
factors that are independent of nutrition such as infections, liver function, kidney disease, trauma and
hydration status of which the result of this study clearly shows that none of these nutritional factors
had considerable effects on the rabbits. The normal serum values obtained also showed nutritional
adequacy of dietary protein. Abnormal serum albumin usually reveals an alteration in the normal
systematic protein utilization.
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Table 6: Serum Biochemical Indices of Weaner Rabbits Fed Graded Levels of Sun-Dried
Bovine Rumen Content (SDBRC)

Diets

Parameters 1(0%) 2@3B0%) 3(35%) 4(@40%) 5(45%) Normalvalue SEM

Glucose (mmol/l) 4.92 4.57 5.23 4.50 4.18 4.00 - 10.00 0.26N
Total cholesterol(mmol/l)  4.48 4.64 5.15 3.84 4.44 Up to 5.17 0.32N8
Total protein (g/dl) 7.44 6.63 7.38 6.59 7.12 6.20 - 8.00 0.39Ns
Total bilirubin (umol/1) 13.79 12.12 14.08 11.07 9.86 Up to 17.00 1.44NS
CB (umol/1) 3.49 4.21 4.06 3.37 3.14 Up to 4.60 0.27Ns
Albumin (g/dl) 391 3.19 3.78 2.72 3.44 2.80 - 4.00 0.24 NS
Urea (mmol/l) 7.48% 5.80% 8.642 3.520 4.71b 1.70 - 9.10 0.62

ab: Means on the same row with different superscripts are significantly (P<0.01) different; SEM:
Standard Error of the Means; NS: Not Significant; CB: Conjugated Bilirubin.

Cost Benefit of Weaner Rabbits Fed Graded Levels of Sun-Dried Bovine Rumen Content

The cost benefit of weaner rabbits fed graded levels of sun-dried bovine rumen content is
presented in Table 7. The total feed intake ranged from 3.45 to 3.67kg on diets 5 and 1 respectively.
Feed cost varied between N516.63/kg to N¥562.50/kg on diets 5 and 1 respectively. Total feed cost
ranged from ¥1782.37 to ¥2064.38 on diets 5 and 1 respectively. Total weight gain recorded lowest
(0.66kg) on diet 4 while highest (0.79kg) was recorded for the control diet. Feed cost per kg gain had
the highest value (¥2613.14) on diet 1 while the lowest (3¥2475.51) was recorded for diet 5. Cost
saving varied between -N145.60 and ¥N137.63 on diets 4 and 5 respectively. Percent cost saving
recorded the highest (5.27%) for diet 5, followed by diet 3 (3.83%). The result showed that feed cost
(N/kg) and total feed cost (N¥) decreased as the levels of sun-dried bovine rumen content increased
progressively in the diets. This is attributed to the cost price of sun-dried bovine rumen content which
is lower compared to wheat offal. Feed cost per kg gain for the control diet was found to be cheaper
than diets 2 and 4, but higher than diets 3 and 5, with diet 5 having the lowest value (N2475.51). Also,
the highest value of cost saving was observed on diet 5, thereby saving 5.27% of the cost of feed
while diet 3 had ¥100.17, with 3.83% cost saving. This showed that the utilization of sun-dried
bovine rumen content in the diets of rabbit had led to cost reduction in feed. This finding is in
conformity with the report of Saidu et al. (2024).

Table 7: Cost Benefit of Weaner Rabbits Fed Graded Levels of Sun-Dried Bovine Rumen

Content (SDBRC)
Diets
1 2 3 4 5
Parameters (0%) (30%) (35%) (40%) (45%)
Total feed intake (kg) 3.67 3.50 3.53 3.49 3.45
Feed cost (W¥/kg) 562.50 531.92 526.80 521.71 516.63
Total feed cost (¥) 2064.38 1861.72 1859.60 1820.77 1782.37
Total weight gain (kg) 0.79 0.69 0.74 0.66 0.72
Feed Cost/ kg gain (N) 2613.14 2698.14 2512.97 2758.74 2475.51
Cost saving (N) 0.00 -85.00 100.17 -145.60 137.63
Cost saving (%) 0.00 -3.25 3.83 -5.57 5.27

CONCLUSION AND RECOMMENDATION

Based on the results obtained from this study, it can be concluded that sun-dried bovine
rumen content can best replace wheat offal at 45% level in the diets of weaner rabbits with
comparative performance, carcass characteristics, haematological and serum biochemical indices to
the control. Diet 5 (45% SDBRC) had a cost benefit of (¥137.63) with percent cost saving of 5.27%
and is therefore recommended for rabbit production.

64



& Nigerian Journal of Agriculture and Agricultural Technology (NJAAT)
Xl Volume 5, Number 2B, June, 2025
y ISSN (Print): 2811-1885; ISSN (Online): 2811-1893

REFERENCES

Adeniji, A. A. and Rumak, S. (2017). Effects of Feeding Varying Levels of the Processed Rumen
Content Mixture on the Performance, Nutrient Digestibility and Economy of Production of
Weaner Rabbits. Journal of Animal Production Research, 29(1): 388-398.

Adeyeye, S. A., Agbede, J. O., Aletor, V. A. and Oloruntola, O. D. (2017). Processed Cocoa
(Theobroma cacao) Pod Husk in Rabbit's Diets: Effects on Haematological and Serum
Biochemical Indices. American Journal of Advanced Agricultural Research, 2(4): 1-9.

Akanbi, O. M. (2019). Effect of Telfaira occidentalis Leaf Extract on the Growth and Health
Implications of Japanese Quails. Disc National, 13: 29-35.

Cherfaoui, Y. D. (2015). Evaluation of Production Performance of Rationally Reared Rabbits.
Unpublished Doctoral Dissertation in biological sciences, option: Animal production. The
Mouloud Mammeri University of  Tizi Ouzou, Algeria. P. 113.
http://www.secheresse.info/spip.php?article79406

Chineke, C. A., Ologun, A. G. and Ikeobi, C. O. N. (2006). Haematological Parameters in Rabbit
Breeds and Crosses in Humid Tropics. Pakistan Journal of Biological Science, 9(11): 2102-
2106.

De Blas, J. C. and Mateos, G. G. (2010). Feed Formulation In Nutrition of the Rabbit. Pp. 222-232.

Duncan, D. B. (1955). Multiple Range and Multiple F test, Biometrics 11, 142.

Elfaki, M. O. A. and Abdelatti, K. A. (2015). Nutritive Evaluation of Rumen Content from Cattle,
Camel, Sheep and Goat. Global Journal of Animal Science Research, 3(3): 617-621.

Elfaki, M. O. A. and Abdelatti, K. A. (2016). Rumen Content as Animal Feed: A Review. University
of Khartoum. Journal of Veterinary Medicine and Animal Production, 7(2): 80-88.

Elghandour, M. M., Vazquez, J. C., Salem, A. Z., Kholif, A. E., Cipriano, M. M., Camacho, L. M. and
Marquez, O. (2017). In vitro Gas and Methane Production of Two Mixed Rations Influenced
by Three Different Cultures of Saccharomyces cerevisiae. Journal of Applied Animal
Research, 45(1): 389-395.

Esonu, B. O., Ogbonna, U. D., Anyanwu, G. A., Emelanom, O. O., Uchegbu, M. C., Etuk, E. B. and
Udedibe, A. B. 1. (2006). Evaluation of Performance, Organ Characteristics and Economic
Analysis of Broiler Finisher Fed Dried Rumen Digesta. International Poultry Science, 5:
1116-1118.

Etim, N. N., Williams, M. E., Akpabio, U. and Offiong, E. E. A. (2014). Haematological Parameters
and Factors Affecting their Values. Agricultural Science, 2(1): 37-47.

Gidenne, T. and Bellier, R. (2000). Use of Digestible Fibre in Replacement to Available
Carbohydrates- Effect on Digestion, Rate of Passage and Caecal Fermentation Pattern during
the Growth of the Rabbit. Livestock Production Science, 63: 141-152.

Isikenuet, F. O., Oluokun, Obi, O. O. and Owosibo, A. (2010). Performance Characteristics of Weaned
Rabbits Fed Plantain Peel as Replacement for Maize (Review). Emerald Group Publishing
Limited.

Lukefahr, S. D. (2004). Sustainable and Alternative Systems of Rabbit Production. In: Proceedings of
the 8th World Rabbit Congress. Pp. 1452-1464.

Maina, A., Makinde, O. J., Mohammed, C., Bagudu, I. A. and Hamman, H. (2022). Dried Rumen
Waste as Feedstuff for Growing Rabbits. International Journal of Science and Technology
Research Archive, 2 (2): 95-102.

Makkar, H. P., Tran, G., Heuzé, V. & Ankers, P. (2014). State-of-the-Art on Use of Insects as Animal
Feed. Animal Feed Science and Technology, 19(7): 1-33.

Mohammed, G., Igwebuike, J. U. and Kwari, I. D. (2005). Performance of Growing Rabbits Fed
Graded Levels of Goat Rumen Content. Global Journal of Pure and Applied Sciences, 11(1):
39-43.

Ndudzo, A., Pullen, J., Magwaba, T., Ndlovu, S., Moyo, M., Sibanda, S. and Mugoti, A. (2023).
Incorporation of Functional Feed Ingredients to Substitute Antimicrobials in Animal Nutrition:
Opportunities for Livestock Production in Developing Countries. International Journal of
Livestock Production, 14(2): 44-57.

65


http://www.secheresse.info/spip.php?article79406

Nigerian Journal of Agriculture and Agricultural Technology (NJAAT)
| Volume 5, Number 2B, June, 2025
ISSN (Print): 2811-1885; ISSN (Online): 2811-1893

Nistor, E., Bampidis, V., Pacala, N., Pentea, M., Tozer, J. and Prundeanu, H. (2013). Nutrient Content
of Rabbit Meat as Compared of Chicken, Beef and Pork Meat. Journal of Animal Production,
3(4): 172-176.

Ogunsipe, M. H., Agbede, J. O., Adedeji, O. A. & Ale, E. M. (2014). Performance Response, Carcass
Evaluation and Economic Benefit of Rabbits Fed Sorghum Offal-based Diets. African Journal
of Food, Agriculture, Nutrition and Development, 14(1): 8585-8601.

Okpanachi, U., Aribido, S. O. and Daikwo, I. S. (2010). Growth and Haematological Response of
Growing Rabbits to Diets Containing Graded Levels of Sun-Dried Bovine Rumen Content.
African Journal of Food Agriculture Nutrition and Development, 10(11): 4444-4457.

Oloruntola, O. D., Agbede, J. O., Onibi, G. E., Igbasan, F. A., Ogunsipe, M. H. and Ayodele, S. O.
(2018). Rabbits Fed Fermented Cassava Starch Residue II: Enzyme Supplementation
Influence on Performance and Health Status. Arch Zootech, 67(260): 588-595.

Oloruntola, O. D., Ayodele, S. O., Agbede, J. O., Oloruntola, D. A., Ogunsipe, M. H. and Omoniyi, L.
S. (2016). Effect of Alchornea cordifolia Leaf Meal and Enzyme Supplementation on Growth,
Haematological, Immunostimulatory and Serum Biochemical Response of Rabbits. Asian
Journal of Biological and Life Sciences, 5(2): 190-195.

Osita, C. O., Celestine, E., Calistus, O. N. and Ani, A. O. (2023). The Growth Performance, Nutrient
Digestibility, Organ Characteristics of Weaner Rabbits Fed Sun-Dried Bovine Rumen Content
as Replacement for Maize. Journal of Agriculture, Food, Environment and Animal Sciences,
4(2): 137-149.

Saidu, 1., Mbap, S. T., Abubakar, M. M., Bello, K. M., Yakubu, N., Muazu, S. M. and Saidu, M.
(2024). Performance and Economics of Production of Weaner Rabbits Fed With Sun-Dried
Sheep Rumen Contents as a Replacement for Wheat Offal. Proceedings of the 49" Conference,
Nigerian Society for Animal Production. March 24-27, University of Ibadan, Nigeria. Pp.
1167-1169.

Sekine, S., Terada, S. and Aoyama, T. (2013). Medium Chain Triacylglycerol Suppresses the Decrease
of Plasma Albumin Level Through the Insulin-Akt-Mtor Pathway in the Livers of
Malnourished Rats. Journal of Nutritional Science Vitamin, 59(2): 123-128.

Sibanda, B., Moyo, M. T. and Mugoti, A. (2024). Effects of Feeding Sun-Dried Bovine Rumen
Contents on Growth and Carcass Quality of New Zealand White Rabbits. Bulgarian Journal
of Animal Husbandry, 61(3): 39-47.

Statistical Analysis System, SAS (2010). copyright (¢) by SAS Institute Inc. Cary, NC, United States
of America.

Whyte, E. P. and Wadak, 1. (2002). Evaluation of Rumen Content on the Growth Performance of
Weaner Rabbits. Proceedings of the 7" Annual Conference, Animal Science Association of
Nigeria (ASAN). September 16-19, University of Agriculture, Abeokuta, Nigeria. Pp. 143-146.

World Atlas  (2015). Where is Bauchi. Retrieved 14th  February, 2023 from
https://www.worldatlas.com/af/ng/ba/where-is-bauchi

66


https://www.worldatlas.com/af/ng/ba/where-is-bauchi

