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Abstract 

The competition between humans and livestock animals for maize has led to recent 
research on the use of unconventional feed ingredients, such as dried watermelon rinds, 
in livestock feed. Eighty (80) crossbred, unsexed weaner rabbits with a mean weight of 
630 g were used to assess the growth performance, blood parameters and evaluate the 
cost benefits of using dried watermelon rinds (DWMR) as a replacement for maize in 
weaner rabbits' diet. They were allocated on weight equalization basis into 4 treatments 
(0%, 5%, 10% and 15%) of DWMR inclusion levels, representing T1, T2, T3 and T4, 

respectively, and further divided into 5 replicates of 4 rabbits. The study lasted for 8 
weeks, and data were subjected to one-way analysis of variance in a Completely 
Randomized Design. Results showed that rabbits fed diet containing 5% DWMR had the 
highest (p<0.05) final body weight and average daily weight gain (1391.25 g and 13.61 
g respectively). Feed cost (N/kg) declined from N559.00 on diet 1 to N464.00 on diet 4. 
Highest cost saving of N292.75 was obtained on diet 2 (5% DWMR). Highest (p<0.05) 
RBC (6.70x1012/L) was observed in rabbits fed the control diet (0% DWMR), while the 

least value (6.00x1012/L) was recorded in rabbits fed 15% DWMR diet. Serum 
biochemical analysis indicated that the total protein, albumin and globulin increased 
significantly in rabbits fed diet containing DWMR compared to those on the control; 
rabbits on 0% DWMR recorded the least values (4.30 g/dl, 2.5 g/dl and 1.75 g/dI, 
respectively).. The study concluded that dried watermelon rinds can be included at 5% in 
the diet of weaner rabbits to enhance growth, increase profitability and better economic 
returns. 
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Description of Problem 

Animal protein is one of the most vital 

parts of human diet, whose consumption 

levels differ amongst nations (1). In both 

urban and rural settings, protein deficit is 

still common among the various 

socioeconomic levels. This malnutrition 

pervasion could be due to the decrease in 

protein intake as a result of the shortage 

and high cost of animal protein food 

sources such as milk, eggs, meat, and fish 

(2). Therefore, the increasing demand for 

animal protein coupled with more 

stringent economic conditions has 

encouraged greater interest in fast growing 

animals with short generation interval (3). 

It was reported that one of the cheapest 

producers of meat that can easily fit into 

the wider segment of the population in 

Nigeria is the rabbit (4). Rabbits 

(Oryctolagus cuniculus) are small animals 

that supply proteinous meat, low in sodium 

and cholesterol and high in phosphorus, 

calcium and vitamin B complex (5). These 

qualities necessitate consumer interest and 

farmers' choice of participating in its 

production, coupled with their ability to 

digest feed rich in fibre because of 

enlarged caeca and presence of fibrous 

degrading bacteria (6). Other benefits of 

rabbit production include fast growth, less 

space and feed requirement, better feed 

efficiency, high dressing percentage and 

short gestation period (7). According to 

(8), rabbits may survive on a variety of 

feedstuffs and thus the use of 

unconventional feed ingredients in its feed 

formulation has gained increasing 

attention. Some agro-industrial by- 

products like dried watermelon rinds have 

been discovered as a convenient non- 

conventional ingredient that can be used to 

feed rabbits. Rabbits can easily utilize 

waste to produce meat, giving it an 

advantage over other animal species 

because of its peculiar digestive 

physiology, which permits the use of 

forages and agro-industrial by-products, 

and low cost of investment (9). The rind 

and seeds, which constitute 30% of the 

watermelon, are often treated as waste and 

cither used as animal feed or discarded. 

Watermelon rind is considered as a 

potential source of dietary fibre, phenols, 

high free radical scavenging property and 

antidiabetic activity in albino mice (10). A 

single dose of microencapsulated 

watermelon rind containing 4 g of L- 

citrulline was found adequate to improve 

endothelial function (11). Watermelon 

rinds have 7.45% crude protein, 18.57% 

crude fibre, 10.44% ether extract and 

3.22% ash (12). In addition, (13) stated 

that it possesses significant amounts of 

moisture (10.61%), ash (13.09%), crude 

protein (11.17%), fat (2.44%), and 

carbohydrates (56%)). Supplementation 

of swine diets with watermelon rind meal 

at 45% replacement for soybean meal 

resulted in an improved body weight gain, 

enhanced feed intake, and a better feed 

conversion rate (14). These improvements 

were attributed to the up regulation of 

nutrient absorption mRNA expression 

levels. The potential of including 

watermelon rind meal inn rabbit diets had 

been reported in the literature (12; 15; 16). 

Most of these authors substituted dried 

watermelon rind for wheat offal as source 

of fibre. However, there is paucity of 

literature on its use to replace maize in 

rabbits' diet. This study hoped that using 

watermelon rind as energy replacement for 

maize in the diets of weaner rabbits would 
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offer a valuable source of energy, 

contributing to both environmental 

sustainability and economic efficiency in 

rabbit production. Hence, this study aimed 

to examine the utilisation of watermelon 

rind as an energy source in rabbit 

production. 

Materials and Methods 

Experimental site 

The rearing of the animals was carried out 

at the Rabbitary unit of the Directorate of 

University Farms (DUFARMS), while the 

blood analyses took place at the 

Department of Veterinary, Physiology and 

Pharmacology, Federal University of 

Agriculture, Abeokuta (FUNAAB), Ogun 

state, Nigeria with latitude 70 13'27"N and 

longitude 30 2529'E and altitude 76m 

above the sea level. The area is 

characterised with humid climate, a mean 

annual rainfall of about 1037mm, as well 

as mean temperature and humidity of 

34.70C and 83%, respectively. The 

vegetation represents an interphase 

between tropical rainforest and the derived 

savannah(17). 

Source and preparation of the test 

ingredient 

Fresh watermelon rinds were collected 

from fruit vendors around Alabata axis, 

Odeda Local Government Area, Abeokuta, 

Ogun state, Nigeria. The rinds were rinsed 

thoroughly and scrapped to remove sand 

particles and watermelon remains that 

might cause decaying instead of drying. 

The rinds were then sliced into smaller 

sizes and sundried for about 3 weeks. 

During sun drying, the rinds were 

continuously turned to ensure uniform 

drying. After which it was then milled with 

hammer mill (Peruzzo®) into smaller 

sizes of 2mm and incorporated into the 

diets of the experimental animals. 

Experimental diets 

Four experimental diets (T1, T2, T3 and 

T4) were formulated as follows. T1: 

control diet 0% inclusion of dried 

watermelon rind, T2: 5% inclusion of 

dried watermelon rind, T3: 10% inclusion 

of dried watermelon rind and T4: 15% 

inclusion of dried watermelon rind (Table 

1). 

Experimental animals' management 

and design 

A total of 80 unsexed rabbits crosses 

(Chinchilla X Newzealand white) of an 

average weight of 630 g were purchased 

from a reputable farm at Ogbomosho. 

They were randomly assigned on weight 

equalisation basis into four (4) dietary 

treatments described earlier. Each 

treatment group contained 20 rabbits, 

which was further replicated five (5) times, 

with each replicate containing 4 rabbits. 

The rabbits were kept in hutches equipped 

with concrete feeders and drinkers used to 

supply feed and water ad libitum. The 

hutches were cleaned and disinfected 

before the arrival of the animals. The 

rabbits were allowed two-week 

adjustment period during which they were 

fed with the control diet and given multi- 

vitamins in water to stress before the 

commencement of the experiment 

Maintenance of strict hygiene (daily 

sweeping of the pen, washing and refilling 

of drinkers with fresh clean water, and 

cleaning of feeders) and provision of feed 

was thoroughly ensured throughout the 8 

weeks, which the experiment lasted. 
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Table 1: Percentage Composition of Experimental Diets 
T1 T2 T3 T4 

Percentage level of of DWMR 

Ingredients 0 5 10 15 

Maize 45.00 40.00 35.00 30.00 

Palm Kernel Cake 10.00 10.00 10.00 10.00 

Soybean meal 10.00 10.00 10.00 10.00 

DWMR 0.00 5.00 10.00 15.00 

Wheat offal 30.00 30.00 30.00 30.00 

Bone meal 3.00 3.00 3.00 3.00 

Oyster shell 1.50 1.50 1.50 1.50 

Salt 025 0.25 0.25 0.25 

Vitamin/ Mineral Premix 0.25 0.25 0.25 025 

Total 100.00 100.00 100.00 100.00 

Calculated Analysis 

ME (MJ/kg) 2611.40 2439.80 226820 2096.60 

Crude protein (%) 1539 15.55 15.72 15.89 

Crude fibre (%) 5.52 6.16 6.80 744 

DWMR: Dried Water Melon Rind 
TI-T4 represented 0%, 5%, 10% and 15% DWMR inclusion levels, respectively 

Data Collection 

Growth performance evaluation 

The initial body weight was taken at the 

beginning of the experiment and on 

weekly basis thereafter. Feed intake was 

measured using the differences between 

weight of feed offered and that of left-over; 

body weight gain was calculated as final 

weight minus initial weight, while feed 

efficiency was calculated using the 

relationship of weight gain and feed 

intake. 

Feed cost 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 (cost of 

dietary ingredients (N/kg), cost of diet per 

kg, total feed intake and total weight gain). 

This was done by summing the price perkg 

of feed ingredients multiplied by their 

proportions in the feed formula and then 

dividing by 100. Average feed cost (AFC) 

was determined by multiplying the cost 

per kg feed by total feed intake while the 

total feed cost (TFC) was obtained by 

multiplying total feed intake by the cost 

per kg feed. The cost saving was calculated 

by subtracting other experimental diets 

from the control diet. Percentage cost 

saving was obtained by dividing cost 

saving by feed cost and multiplying by 

100, 

Blood collection and Analysis 

On the 56th day, six (6) rabbits per 

treatment were selected and about Sml of 

blood samples each was collected through 

the ear vein using syringe. The blood 

collected was divided into two parts: For 

haematological parameters, blood (2.5ml) 

was collected into bottles pre-treated with 

Ethylene Diamine Tetra Acetate (EDTA) 
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as an anticoagulant and was gently tilted to 

prevent coagulation. For serum 

biochemical analysis, 2.5ml of blood was 

put into a sterilized bottle (without 

anticoagulants). Haematological 

parameters examined included: 

haemoglobin concentration, packed cell 

volume, red blood cell count, white blood 

cell count, lymphocytes, and heterophils. 

Serum biochemical indices assessed were 

glucose, total protein, globulin, albumin, 

alanine aminotransferase, and aspartate 

aminotransferase. 

Determination of haematological 

parameters 

Haemoglobin concentration was estimated 

using the Cyanome Haemoglobin Method. 

2.5ml of blood was expelled into 4ml of 

Drakkin's Solution. The mixture was 

allowed to rest for 10 minutes for fun 

colour development; the result was read 

under a spectrophotometer (18). Packed 

Cell Volume (PCV) was determined by 

spinning each blood sample in a 

heparinised capillary tube in a haematocrit 

centrifuge for 5 minutes and read on 

haematocrit reader (19). White Blood Cell 

(Total Leucocyte Count) was determined 

by using Neubaur Chamber Method, in 

which the blood sample was diluted at a 

ratio of 1:20 for WBC counts using white 

cell diluting fluid. Red Blood Cells were 

determined by diluting at a ratio of 1:20 for 

RBC counts using red cell diluting fluid. 

The cell count for each sample was carried 

out according to the method of (20). 

During the process of being viewed under 

the microscope, the percentage of different 

cells (i.e, lymphocytes, eosinophils, 

basophils, heterophils, etc.) was recorded 

via the cells counted. 

Determination of serum parameters 

Total serum protein was determined using 

the Burette method as described by (21). 

The mixture of the reagent and sera was 

incubated for 30 minutes at 20-25°¢ and 

the absorbance of the sample and that of 

the standard was measured against the 

blank at a wavelength of 540 nm. The 

protein concentration was calculated as 

follows: 

Total serum Protein (g/dl) = (absorbance of 

sample x standard concet)/absorbance of 

standard 

Serum albumin was determined using the 

bromocresol purple (BCG) method by 

(22). The absorbance of the sample and the 

standard was taken against the reagent 

blank, ata wavelength of 620 nm. 

Serum globulin was estimated by 

subtracting the result of serum albumin 

from serum total protein as follows: 

Serum globulin (g) = Total serum Protein 

(g) - serumalbumin (g) 

Alanine and Aspartate Aminotransferases 

were determined with the aid of 

spectrophotometer according to the 

method of (23) using commercial Randox 

kit. Serological variables such as total 

protein concentration (g/dl), Glucose 

concentration (g/dl), Albumin 

concentration (g/dl), creatinine 

concentration (mg/dl), cholesterol 

concentration (mg/dl), and alkaline 

phosphate (uw/l) were determined. Serum 

glucose was determined colorimetrically 

using the Glucose Oxidase Peroxidase 

GOD/POD method of (24). Glucose was 

determined after the enzymatic reaction in 

the presence of glucose oxidase. The 

mixture was incubated for 25 minutes at 

15-20°C, and the absorbance of the 
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standard and sample was measured against 

reagent blanks within 60 minutes. The 

reading was taken at a wavelength of 500 

nm, and the glucose concentration was 

calculated as: 

Glucose (mg/dl) = (Absorbance pf sample 

xconcentration of standard)/Absorbance 

of standard 

Serum creatinine was analyzed using the 

colorimetric method by (25). About 

1.25ml of trichloroacetic acid and 1.25ml 

of serum were mixed and centrifuged at 

250rpm for 10 minutes, and the 

supernatant was poured off. The mixture 

was allowed to cool for 20minutes at a 

temperature of 25°C. The absorbance of 

the samples and the standard was 

measured against the blank. It was 

calculated as follows: 

Creatinine concentration (mg/dl) = 

(absorbance of sample/ absorbance of 

standard) x 2 

Serum uric acid was determined according 

to the standard procedure of (26) using 

spectrophotometer (Model SP 6-400 

Pyeunicam) set at 600nm wavelength. 

The equivalent wavelength of the sample 

was read and. the uric acid concentration 

calculated as: 

Serum uric acid (mg/dl) = (absorbance of 

sample x concentration of standard) / 

absorbance of standard) 

Statistical Analysis 

Data collected were subjected to analysis 

of variance using (27), and where 

significant differences in means were 

indicated, Duncan's Multiple Range Test 

of the same statistical package was used to 

separate them at 5% level of significance. 

Statistical model 

The statistical model for the experimental 

designis 

Yij=p+Ti+€ij 

Where; Yij = Observed value of dependent 

variables; 

p=thepopulation mean 

Ti = the effect of dried watermelon rind 

levels (0,5, 10, 15%) 

€ij=therandom error 

Results 

The growth performance of the weaner 

rabbits fed the experimental diets is 

presented in Table 2. Inclusion of dried 

watermelon rind (DWMR) as an energy 

source at different levels in weaner rabbits' 

diets showed no significant (P>0.05) effect 

on the feed intake, feed efficiency and the 

mortality rate; however, the final body 

weight and total weight gain of the rabbits 

were significantly (P<0.05) influenced by 

DWMR. Rabbits fed diet with 5% DWMR 

had the highest final body weight and total 

weight gain (1391.25 g and 76231 g, 

respectively) while those fed diets 

containing 0% and 15% DWMR had 

similar final body weight (1330.25 g and 

1229.69 g, respectively). Increased level 

of inclusion of DWMR resulted in 

decreased weight gain as the lowest total 

weight gain was observed in rabbits fed 

diets containing 10% and 15% DWMR 

(585.56 gand 600 g, respectively). 

Table 3 shows the economic analysis of 

rabbits fed DWMR as substitute for maize. 
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Table 2: Growth performance of rabbits fed diets containing varying levels of dried 

watermelon rind as an energy source 
Inclusion level of DWMR (%) 

Parameters 0 5 10 15 SEM 
Initial Weight (g) 625.81 628.94 630.81 629.69 202 
Final Weight (g) 1330.25" 1391.25°  1216.38" 1229.69" 28.80 
Total Weight Gain (g) ~ 704.44" 762.31° 585.56" 600.00" 28.50 
Average Daily Weight ~ 12.58*" 13.61° 10.46° 10.71° 0.51 
Gain (g) 
Total Feed Intake (z)  2463.69 2289.94  2212.06 2277.81 55.57 
Average D aily Feed  43.99 40.89 39.50 40.68 099 
Intake (g) 
Feed Efficiency 029 033 027 026 001 
Mortality (%) 0.38 0.38 038 025 0.08 

® means on the same row having different superscripts are significantly (p<0.05) different. 

DWMR- Dried Watermelon Rind, SEM- Standard Error of Mean 

The feed cost in /kg decreased with 

increasing level of DWMR in the diet; feed 

cost (N/kg) declined from N 559.00 on diet 

1 to N464.00 on diet 4. Similar trend was 

also observed with cost of feed in naira (N) 

per rabbit; diets 1(0% DWMR) had N 

1377.20 and 4(15% DWMR) (N1056.91). 

The highest cost saving (N) of N292.75 

was obtained on diet 2 (5% DWMR). The 

cost N/kg and total feed cost (N) on the 

control are higher than the cost of DWMR 

diets 

Table3: Feed cost analysis of using dried watermelon rind meal in the diet of weaner 

rabbits 

Inclusion Levels of DWMR (%) 
Parameters 0 5 10 15 SEM 

Total feed intake (z)  2463.69 2289.94 21206  227781  5557 
Feed cost (N/kg) 559.0" 544.0° 499.0° 464.0° 6.74 
Cost of feed (N/rabbit) ~ 1377.20* 1245.73% 1103.82%  1056.91° 3593 
Total weight gain 704.44" 762.31° 585.56" 600.00" 28.50 
Costoffeed ( Nikg 1984.47 1691.73 190320  188206 64.02 
gain) 

Cost saving (N) 0.00 292.75 81.28 102.41 82.16 
Percentage cost saving  0.00 9.84 133 1.04 456 

T eans on the same row having different superscripts are significantly (p<0.05) different. 

DWMR- Dried watermelon rind meal, 
SEM- Standard error of mean. 

The results of the haematological 

parameters of weaner rabbits fed diets 

containing dried watermelon rind meal is 

presented in Table 4. 

The result showed that dried watermelon 

rind meal did not significantly (p>0.05) 

influence the haematological parameters 

of the experimental animals except for red 

blood cells. The red blood cells decreased 

with increasing level of inclusion of dried 
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Table 4: Haematological indices of weaner rabbits fed diet containing dried watermelon 

rinds as an energy source 
Inclusion levels of DWMR (%) 

Parameters 0 5 10 15 SEM Reference 
values 

Packed cell volume  38.67  37.67 39.50 3683 061 30-45 
(%) 
Haemoglobin (g/dl)  12.88 12.53 13.28 1237 021 10-15 
Red blood cell 6.70* 6.58" 653 600" 011 47 
(x10"/L) 
Whitg blood cell 8.05 8.97 7.83 808 047 512 
(x10 /L) 
Neutrophil (%) 3533 3617 3733 3783 063 30-75 
Lymphocyte (%) 62.67  60.67 59.33 59.67 0.66 43-80 
Eosinophil (%) 0.83 1.50 2.00 133 020 0-5 
Basophil (%) 0.00 0.00 017 017 006 0-1 
Monocytes (%) 117 117 117 100 014 0-5 
Mean corpuscular 5780 57.28 60.65 6183  1.05 50-65 
volume (fl) 
Mean corpuscular 19.24 19.05 20.40 2077 037 1724 
haemoglobin (pg) 
Mean corpuscular 3332 33.25 33.64 3358 0.1 30-37 
haemoglobin 
concentration (g/dl) 

" means on the same row having different superscripts 
DWMR: Dried watermelon rind, 
SEM: Standard error of mean 

watermelon rinds, with the highest value 

(6.70x10"*/L) observed in rabbits fed the 
control diet (0% DWMR). The least value 

corresponding to 6.00x10"*/L was 
recorded in rabbits fed diet with 15% 

dried watermelon rind meal. 

Table 5 shows the result of serum 

biochemical indices of weaner rabbits fed 

diets containing watermelon rind meal as 

an energy source. The total protein, 

albumin and globulin increased 

significantly in rabbits fed diets containing 

DWMR compared to those on the control 

diet with the least values (4.30 g/dl, 2.5 

g/dl and 1.75 g/dl respectively) for these 

parameters. 

are significantly (p=0.05) different. 

Discussion 

The improved average daily weight gain of 

rabbits fed diet containing 5% DWMR in 

this study could be attributed to several 

active compounds in DWMR, such as 

citrulline, which enhances protein 

synthesis (28); antioxidants, which reduce 

oxidative stress (29); balanced fibre 

content, promoting gut health (30); and 

essential minerals and vitamins (31) The 

improved weight gain t of rabbits fed diet 

with 5% DWMR in this study could be as a 

result of the effect of the micronutrients 

such as carotene, vitamin K, ascorbic acid, 

riboflavin, iron, iodine, and other mineral 

components especially at 5% DWMR 

inclusion. The result of this experiment 

agrees with the observation of (12) that 
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Table 5: Serum biochemical indices of wea ner rabbits fed diets containing watermelon 

rind meal as an energy source 
Percentage level of DWMR 

Parameters 0 5 10 15 SEM Reference 

value 

Total protein(g/dl)  4.30° 5.60° 593 585" 022 575 
Albumin (g/dI) 255 333 353 3.46' 0.13 25-4 
Globulin (g/dl) 175" 227 240" 238° 0.09 25-4 
Cholesterol (mg/dl) 129.77 156.13 14275 12583 5.13 125-200 
Urea (mg/dl) 37.87 37.10 41.53 3825 215 10-80 
Glucose (mg/dl)  56.22 57.82 49.28 53.30 1.63 75-150 
Creatinine (mg/dl)  1.75 1.69 157 119 0.14 0'5-2°0 
Aspartate 103.00 102.00 114.00 10533 428 55-260 
transaminase(w/1) 
Amino 34.83 34.67 3433 35.83 129 10-98 
transaminase(w/1) 
Alkaline 51.00 48.50 54.17 51.17 1.89 10-100 
phosphate(u/l) 

™ means on the same row having different superscripts are significantly (p<0.05) different. 
DWMR: Dried watermelon rind, 
SEM: Standard error of mean 

DWMR could be included in the diet of 

weaner rabbits up to 6% without any 

deleterious effect on the health and general 

performance of rabbits. The reduction in 

weight gain at higher inclusion levels 

could be due to the decline in the 

metabolisable energy (ME) supplied by 

the diets at 10% and 15% DWMR 

inclusion levels. The non-significanteffect 

of DWMR on feed intake and feed 

efficiency in this study disagrees with the 

findings of (32), who reported that dietary 

energy level is a major factor influencing 

feed intake and feed conversion ratio. 

They added that animals will consume 

more of feed containing low amount of 

energy at a constant growth rate, while 

they consume less of higher energy feed to 

meet their nutrient requirements, thereby 

improving the feed conversion ratio. 

The feed cost analysis shows that total feed 

cost (N) of the control diet was higher than 

the cost of DWMR diets. This finding 

agrees with the reports of (33) and (34) 

who demonstrated that incorporating 

agricultural by-products in rabbit diets can 

substantially reduce feed costs, while 

maintaining or enhancing growth 

performance. 

It is well established that changes in 

haematological and biochemical 

parameters reflect the physiological status 

of animals and are indicative of the 

metabolic health status of the animals (35). 

The values obtained for the 

haematological parameters in this study 

were comparable to those in the control 

group and within the range of reference 

values reported by (36). The study 

indicated that the dried watermelon rind is 

safe to feed rabbits as it does not negatively 

affect the haematological parameters of 
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theanimals. The RBC values recorded, 

though significant, are within the normal 

range (4-7 x10"*/L) as reported by (36) for 

ahealthy rabbit. (37) opined that increased 

RBC values are associated with high 

quality dietary protein and with disease- 

free animals. This also implies the DWMR 

is utilised more effectively, and that an 

inclusion level of up to 15% does not have 

any deleterious effect on the utilisation of 

the DWMR, nor on the erythropoietic 

tissues of rabbits. It is also an indication 

that the experimental rabbits could 

transport a higher amount of oxygen in 

their system, which enhanced their health 

status. The non-significant difference in 

other haematological parameters could be 

an indication of the animals' overall 

wellness throughout the experimental 

period, as normal haematological 

parameters are direct indicators of the 

absence of disease (38). The values 

obtained for all parameters measured in 

this study indicated that the diets did not 

have any deleterious effects and the 

process of blood formation was not 

interfered with in the animal's body during 

the experimental period. 

The serum biochemical constituents (total 

protein, albumin and globulin) have been 

used as predictors of serum or blood 

dietary proteins and also routinely used for 

the detection of organ diseases in domestic 

animals (39). The serum total protein, 

albumin and globulin indicate the quality 

and availability of protein; hence, the diets 

containing DWMR had sufficient protein 

to sustain normal protein levels in the 

blood and had no negative effect on protein 

metabolism of the experimental rabbits 

(40). Abnormal serum albumin usually 

indicates an alteration in the normal 

systemicprotein utilisation and low dietary 

protein intake (41). Increased globulin 

levels indicate a potential boost in the 

immune system of the weaner rabbits, 

which could be attributed to the bioactive 

compounds present in watermelon rinds 

(42). Cholesterol levels showed a non- 

significant fluctuation across the different 

levels of DWMR inclusion. This outcome 

is in line with findings by (43), which 

stated that dietary fibres from fruit by- 

products do not always have a clear-cut 

effect on blood cholesterol levels, likely 

due to complex interactions between 

dietary components and lipid metabolism. 

Likewise, the levels of urea and creatinine, 

the markers of renal function, remained 

relatively stable across the different 

dietary treatments, indicating that the 

inclusion of DWMR did not adversely 

affect kidney function. This stability 

supports the findings of (44), who noted 

that moderate inclusion of alternative feed 

ingredients does not impair renal function 

in rabbits. Serum glucose levels also 

varied slightly with DWMR inclusion but 

did not show a significant trend. This 

suggests that dried watermelon rind as an 

energy source does not significantly 

impact blood glucose regulation, 

corroborating the work of (45), who found 

that dietary fibre have minimal effects on 

blood glucose levels in rabbits. Also, the 

activities of liver enzymes such as 

aspartate transferase (AST), alanine 

transferase (ALT), and alkaline 
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phosphatase (ALP) showed no significant 

differences among the groups, indicating 

that the inclusion of DWMR did not induce 

hepatotoxicity, aligning with studies that 

report the safety of fruit by-products in 

animal diets (46). The inclusion of dried 

watermelon rind in the diets of weaner 

rabbits positively influenced protein 

metabolism and immune function without 2. 

adversely affecting renal or liver function. 

Conclusion and Application 

The findings of this study show that 5% 

inclusion level of DWMR can be 

incorporated into weaner rabbits' diet 3. 

without any adverse effect on the growth 

performance at a lower cost of production, 

while 15% inclusion level significantly 

increased the red blood cells and also 

improved total protein, albumin, and 

globulin levels. The use of dried 4. 

watermelon rind up to 5% inclusion level 

should be encouraged not only to reduce 

dependence on maize but also to reduce the 

cost of feed for profitable rabbit 

productionand environmental pollution. 
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