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Pattern of Early Growth Traits and Predictions 1 

in Progenies of Mongrel Rabbits 2 

 3 

 4 

ABSTRACT  5 

A research lasting six months was carried out with progenies of mongrel rabbits to investigate the 6 

pattern of early growth traits and to predict body weight. Rabbits were managed extensively, and fed 7 

ad libitum proprietary feed (15% CP and 2300Kcal/kg ME), supplemented with forages. Data collected 8 

(body weight; head and neck circumferences; body, ear and face lengths; hind and forelimbs) were 9 

analyzed with Completely Randomized Design, using Gen Stat software computer programme, 13
th
 10 

edition. Prediction equations for estimating body weight using linear body measurements were 11 

determined. Results revealed a pattern of gradual increase in body weight from birth till 70
th
 day. 12 

Highest percentage increase was observed from birth to day 14. Linear body measurements 13 

contributed to the body weight in the following order: hind limb (45.60cm), body length (39.69cm), 14 

body circumference (37.81cm), forelimb (25.53cm), ear length (22.50cm), neck circumference 15 

(18.16cm), head circumference (17.17 cm), and face length (16.08cm). When body weight was 16 

predicted within specific age groups, face length and head circumference were not part of the 17 

prediction equations. Body weight was predictable from face length, hind limb, body and neck 18 

circumferences when age was not considered. Prediction equations involving more linear parameters 19 

were more reliable than those with fewer body parameters. 20 

 21 

Keywords: Early growth traits, predictions, mongrel rabbits. 22 

1.0 INTRODUCTION 23 

 24 

Domestic rabbit (Orytolagus cuniculus), described as a micro-livestock species 25 

appears to be the cheapest and sustainable means of producing high quality animal protein 26 

for the expanding population of less developing countries like Nigeria (1). It has been 27 

identified as an economic livestock that could bridge the wide gap in dietary protein intake in 28 

Nigeria. Rabbit produces about 47 kg of meat per doe per year, which is enough to solely 29 

meet the animal protein requirements of a medium-sized family under small scale rural 30 

farming system (2). Rabbit production may provide the impoverished urban population and 31 

the resource – poor dwellers the opportunities to earn additional income on a sustainable 32 

basis. 33 

Growth traits of rabbits are affected by a number of factors: environment, nutrition, 34 

breed, age, sex, climate, among others. To determine live weight of rabbits, simple and 35 

easily measurable morphological variables of different parts of the body can be used 36 

indirectly. Knowledge of weight estimation and linear measurements in rabbit production is 37 

useful in the control and management of the animals during the entire rearing process (3). It 38 
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has been used in administering medication, nutritional rationing and marketing of animals. 39 

Linear measurements can be used to assess growth rate, feed utilization and carcass 40 

characteristics.  41 

Relating body weight with linear body measurements is one way of predicting body 42 

weight of rabbits (4, 5, 6). This is relevant especially in rural communities where there is 43 

absence of conventional weighing scales. Simple linear body measurements that can readily 44 

predict body weight without rabbit slaughter is highly desirable as it will ensure the selection 45 

of animals that will reach market weight and size at relatively faster rate. Ozoje and Mgbere 46 

(7) opined that the final body weight of animals is a reflection of the sum total of the weight of 47 

all its component parts. This means that a change in any one of the component parts could 48 

impart positively or negatively on the final body weight, depending on the direction of the 49 

change. Olutogun (8) posited that body weight tends to increase as body dimensions 50 

increase. Data obtained from such relationships are therefore useful tools for breeders in 51 

selecting animals destined for use as breeding stock and also in predicting body weight 52 

without resulting to animal slaughter (4). 53 

This study therefore aimed at investigating the pattern of early growth traits of the 54 

available mixed (mongrel) breeds so that appropriate management/breeding strategies could 55 

be put in place.  The objectives of the study were:  56 

� To investigate the pattern of early growth traits in progenies of mongrel 57 

rabbits. 58 

� To predict body weight in progenies of mongrel rabbits using linear body 59 

measurements.   60 

 61 

2.0 MATERIALS AND METHODS 62 

Experimental site was carried out in The Rabbitary Unit, Teaching and Research Farm, Department of 63 

Animal Science, University of Uyo, Uyo. Nigeria. Uyo is located between latitude 05
0
 02′North and 64 

longitude 07
0 

56′East. Uyo has natural day length of 12-13 hours. The monthly mean minimum 65 

temperature ranged from 21.3
o
C to 24.9

o
C and the mean maximum temperature ranged from 28.4

o
C 66 

to 34.5
o
C. The annual mean rainfall ranged between 2000mm and 3000mm. Relative humility ranged 67 

from 78-93% courtesy Geography Dpartment, Meteorological station, University of Uyo, Uyo, Nigeria. 68 

The experiment lasted six (6) months (January to June, 2015).  69 

 70 

2.1 Management of Experimental Animals 71 

Four does and one buck from The Rabbitry Unit, Teaching and Research Farm of the Department of 72 

Animal Science, University of Uyo were selected and used for the research. Animals were managed 73 

intensively and fed ad libitum with proprietary diet (15% CP and 2300 kcal/kg ME) in the morning, 74 

supplemented with forages in the evening. Clean water was supplied ad libitum. Prophylactic 75 
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medications were administered against prevalent rabbit infections. Multivitamin preparations were 76 

administered in drinking water to boost appetite.  77 

 78 

2.2 Mating 79 

Breeding animals were flushed one week before mating. Date and time of mating were recorded. 80 

Does were palpated on the 14
th
 day after mating to confirm conception. Thirty-three kittens generated 81 

from the four does were used for the research. Kittens were inspected twice daily and weaned at 42 82 

days of age.  83 

 84 

2.3 Data Collection 85 

Kittens were systematically ear numbered and identified with their dams for purposes of data 86 

collection. Data on the following parameters as described by (9) were taken once a week on each 87 

kitten for 70 days: body weight; body, head and neck circumferences; body face and ear lengths; fore 88 

and hind limbs. Body weights of kittens were taken from 7 days old whereas other linear parameters 89 

were taken from 14 days old. Body dimensions were measured with a tailor’s measuring tape (1 – 100 90 

cm); body weight was assessed with a digital sensitive scale (AHOUS) measured from 0.1g – 1.0 kg.  91 

 92 

2.4 Statistical Analysis   93 

All data were analysed with Gen Stat software computer programme, 13
th
 edition. Prediction 94 

equations for estimating body measurements were estimated using Completely Randomized Resign 95 

(CRD). 96 

 97 

3.0 RESULTS AND DISCUSSION 98 

3.1 Early Growth Pattern in Progenies of Mongrel Rabbits  99 

Body weight of kittens increased with age from birth to 70 days of age. Orheruata (10) attributed this 100 

trend to the multiplication in body cells and skeletal size. Highest percentage increase (81 – 94%) was 101 

observed from birth to day 14 (Table 1). 102 

 103 

 104 

 105 

 106 

 107 

 108 

 109 

 110 

 111 
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Table 1: Pattern of Increase (%) for Body Weight and Linear Body Parameters from 112 

Day 7 to Day 70 113 

 114 

Parameter  Doe Measurement Period (days) 

14 21 28 35 42 49 56 63 70 

Body Weight  1 94 30 54 35 18 30 10 15 -5 

 2 81 65 38 31 31 3 19 3 23 

 3 87 20 64 33 34 13 18 5 6 

 4 87 12 50 47 43 25 24 -2 7 

   
FL  1 8 7 11 14 3 6 5 6  

 2 17 9 11 10 9 3 0.8 0.8  

 3 7 28 13 12 6 3 7 5  

 4 5 6 13 18 4 15 -4 7  

  

HL  1 16 7 13 15 2 1 8 5  

 2 9 8 4 11 20 12 0 6  

 3 9 8 16 19 7 11 3 5  

 4 9 8 7 21 3 11 5 7  

  

EL 1 30 7 28 2 7 2 12 4  

 2 8 7 14 2 12 5 1 4  

 3 25 52 10 8 2 2 3 14  

 4 50 44 17 6 8 8 3 1  

   

HC  1 5 4 2 3 2 3 8 6  

 2 18 10 2 2 4 7 2 3  

 3 4 6 0.4 1.5 3 3 0.7 5  

 4 10 4 4 5 3 1 2 5  

   

BC  1 7 6 6 7 8 14 9 1  

 2 5 1 3 2 2 5 8 4  

 3 7 21 -2 14 7 4 3 3  

 4 4 16 2 19 9 6 3 2  

   

BL  1 13 15 2 1 10 0.9 7 4  

 2 13 11 1 0 .5 2 2 5  

 3 9 36 13 5 7 1 4 4  

 4 11 37 23 5 0.6 9 3 5  

   

FL2  1 6 11 5 2 1 4 0.8 4  

 2 2 3 2 0 5 5 10 7  

 3 25 20 6 6 2 8 1 1  

 4 11 6 18 4 4 7 2 1  

   

NC  1 11 2 5 1 1 5 1 6  

 2 2 13 3 6 4 3 1 9  

 3 13 17 6 10 4 0.8 1 3  

 4 16 14 7 7 10 3 4 0.5  
 115 

FL=Forelimb, HL=Hind limb, EL=Ear length, BL=Body length, FL2=Face length, BC=Body circumference, 116 

NC=Neck circumference, HC=Head circumference, BL=Body weight 117 

 118 

 119 

Formula:Present value – initial value x 100 

initial value 
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There was no regular pattern for subsequent measurement periods, but there was a general decline 120 

in percentage body weight increase per measurement period as kittens grew older. Linear body 121 

parameters increased with age but the increase varied with body parts. Ebegbulem (11) observed that 122 

growth is continuous with age. These variations in increase portrayed the contributions of the various 123 

body parameters to the final body weight of kittens (Table 2). 124 

 125 

Table 2: Contributions of Linear Body Parameters (cm) to Body weight  126 

Parameter Mean Values Final Measurement   

Doe Highest  Lowest  Increase 

BW (g) 1 763.14 71.58 691.56  

 2 687.12 60.18 626.94  

 3 829.14 82.05 747.09  

 4 641.68 58.60 583.08 2648.67 

FW (cm)       1 14.20 8.30 5.90  

 2 12.60 7.00 5.60  

 3 14.40 6.50 7.90  

 4 13.33 7.20 6.13 25.53 

HL (cm) 1 23.20 12.00 11.20  

 2 21.60 11.00 10.60  

 3 23.80 11.00 12.80  

 4 22.00 11.00 11.00 45.60 

EL (cm) 1 10.60 6.30 4.30  

 2 10.00 6.00 4.00  

 3 11.20 4.00 7.20  

 4 10.00 3.00 7.00 22.50 

HC (cm) 1 15.50 11.05 4.45  

 2 13.20 8.00 5.20  

 3 14.80 11.50 3.30  

 4 14.22 10.0 4.22 17.17 

BC (cm) 1 25.20 14.00 11.20  

 2 22.00 16.00 6.00  

 3 23.00 13.00 10.00  

 4 21.11 11.00 10.11 37.31 

BL (cm) 1 23.40 15.80 7.60  

 2 22.20 15.00 7.20  

 3 23.40 11.00 12.00  

 4 21.89 9.00 12.89 39.69 

FL2 (cm) 1 12.10 8.50 3.60  

 2 11.80 8.30 3.50  

 3 11.80 6.00 5.80  

 4 10.44 7.26 3.18 16.08 

NC (cm) 1 12.80 9.02 3.78  

 2 12.00 7.84 4.16  

 3 12.20 7.02 5.18  
 127 

FL=Forelimb, HL=Hind limb, EL=Ear length, BL=Body length, FL2=Face length, BC=Body 128 

circumference, NC=Neck circumference, HC=Head circumference, BL=body weight 129 

 130 

The pattern of increase, expressed in percentage for linear body parameters are presented in Table 131 

1. Trend of body weight increase from kittens of all does (Figure 1) reveal a pattern of gradual 132 

Formula: Highest value – lowest value = increase during the measurement period 
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increase from birth till 70
th
 day. Further breeding researches should investigate the patterns of growth 133 

in mongrel rabbits beyond 70 days of age.  134 

 135 

 136 

Figure 1:   Trend of body weight from kittens of different does  137 

 138 

 139 

 140 

 141 

The results revealed a pattern of gradual increase from birth till 70
th
 day. Ebegbulem (11) also 142 

reported a gradual increase in the body weight of rabbits as they grew older.  143 

All kittens increased in weight from birth, although at varying percentages. Further breeding 144 

researchers should investigate the pattern of growth in mongrel rabbits beyond 70 days. 145 

 146 

 147 

3.2 Prediction of Body Weight in Mongrel Rabbits using Linear body Measurements. 148 

Prediction equations for body weight in mongrel rabbits using linear body measurements are 149 

presented in Tables 3 and 4. 150 

 151 

 152 

 153 

 154 

 155 

 156 

 157 

 158 
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 159 

 160 

 161 

 162 

 163 

 164 

 165 

 166 

Table 3: Prediction Equations for Body Weight Using Linear Body Measurements 167 

 168 

 169 

 170 

 171 

 172 

 173 

 174 

 175 

 176 

 177 

 178 

 179 

Age (days) Dependent  

Variables  

      Prediction Equations  

R 
 

 

      

1-28 Body weight -345.011+ 38.130BC 0.886   

29-49 Body weight -362.883 + 73.742FL 0.741   

 Body weight -753.829  + 60.208FL + 55.820FC 0.820   

 Body weight -723.128 + 28.349FL + 55.614FC + 17.724BC 0.845   

 Body weight -807.795 + 20.866FL+ 46.011FC + 18.570BC + 
28.817EL 

0.855   

50-70 Body weight -341.160 + 47.138BL 
0.781   

 Body weight -536.978 + 31.163BL  + 25.279HL 
0.850   

 Body weight -804.601 + 29.385BL + 22.274HL+ 33.907NC 
0.877   

 Body weight -917.00 +  523.610BL+17.737HL+29.118NC+ 
29.772FL 

0.891   

 Body weight -903.457 + 16.118BL+17.036HL+ 25.947NC+ 
27.985FL+ 10.528BC 

0.900   

FL=Forelimb, HL=Hind limb, EL=Ear length, BL=Body length, FL2=Face length, BC=Body 

circumference, NC=Neck circumference, HC=Head circumference 
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 180 

 181 

Table 4: Overall Prediction Equations for Body Weight Using Linear Body 182 

Measurements  183 

FL=Forelimb, HL=Hind limb, EL=Ear length, BL=Body length, FL2=Face length, BC=Body circumference, 184 

NC=Neck circumference, HC=Head circumference 185 

 186 

 187 

The prediction equations indicate that body weights in mongrel rabbits (kittens) are 188 

predictable from various linear body parameters. Obike (12) also observed that body weight of rabbits 189 

could be predicted using various body parameters. This implies that body weight of mongrel rabbits 190 

could be predicted using any of the body measurements. However, when predictions were considered 191 

on specific age groups (Table 3), body weight was not predictable from face length and head 192 

circumference.  193 

At the early growth phase (1 to 28 days), body weight was only predictable from body 194 

circumference. This was probably because other body parts were too small to make meaningful 195 

contributions to body weight. As the kittens grew older, other body parts increased in size and were 196 

involved in the prediction equations. Therefore, at 29 to 49 days old, face length (FL), Neck 197 

Circumference (HC), Body Circumference (BC) and Ear Length (EL) were parts of the prediction 198 

equations to determine body weight of mongrel rabbits. 199 

At 50 to 70 days old, body weight (BL), hind limb (HL), Neck circumference (NC), fore limb 200 

(FL) and body circumference formed parts of the prediction equations. More prediction equations 201 

were involved to determine body weight as kittens grew older. Prediction of body weight at specific 202 

age groups in mongrel rabbits using linear body measurements were highly reliable (R value range 203 

from 0.741 to 0.900). 204 

Prediction equations involving more linear parameters were more reliable than those with 205 

fewer body parameters. Prediction equations became more reliable with age, with the most reliable 206 

estimate (R = 0.900) being observed at 50-70 days. The overall prediction equations for body weight 207 

Dependent  

Variables  

Prediction Equations R 

   

Body weight -558.977 + 93.461(FL) 
0.917 

Body weight -567.611 + 59.540(FL) + 21.413(HL) 
0.934 

Body weight -610.157 + 40.358(FL) + 17.757(HL) + 17.477(BC) 
0.942 

Body weight -747.396 + 43.074(FL) + 15.187(HL) + 13.819(BC) + 17.227(HC) 
0.944 

Body weight -803.586 + 36.613(FL) + 14.975(HL) + 12.408(BC) + 17.091(HC) + 
12.568(NC) 

0.946 
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irrespective of age (Table 4) were more reliable (R = 0.917 to 0.946) than the equations predicted at 208 

specific age groups. However, it was observed that equations involving more body parameters were 209 

more reliable. This result is in agreement with the observations of other researchers: (12, 13) in 210 

rabbits, (14) in sheep and (15) in goats. Although these researchers were not breed and age specific, 211 

the combinations of more than one parameter predicted body weight of rabbits with 83% accuracy. 212 

When body weight in mongrel rabbits were predicted from linear body measurements without 213 

recourse to age groups (Table 4), body weight was not predictable from face length, ear length and 214 

body length. Therefore body weights in mongrel rabbits are only predictable from face length, hind 215 

limb, body circumference, head circumference and neck circumference when age is not considered. 216 

 217 

4.0 CONCLUSION AND RECOMMENDATION 218 

4.1 Conclusion 219 

Body weight of kittens from all does increased gradually with age from birth to 70 days old. 220 

Highest percentage increase was observed from birth to day 14. There was a general decline in 221 

percentage body weight increase per measurement period as kittens grew older, probably due to 222 

kittens increasing their activities, having lesser time to suckle and nibbling on forages and 223 

concentrates of lesser qualities than dams ’ milk. 224 

Linear body parameters increased with age but varied with the body parts, portraying the 225 

contributions of the various body parameters to body weight. 226 

Body weight in mongrel rabbits was predictable from various linear body parameters. When 227 

predictions were on specific age groups, face length and head circumference were not considered in 228 

the prediction equations. More prediction equations were involved to determine body weight as kittens 229 

grew older. Prediction equations involving more linear body parameters were more reliable than those 230 

with fewer linear body parameters. Body weight in mongrel rabbits was only predictable from face 231 

length, hind limb, body circumference, head circumference and neck circumference when age was not 232 

considered. 233 

 234 

4.2 Recommendation 235 

Further breeding researches should investigate the pattern of growth in mongrel rabbits 236 

beyond 70 days. 237 

Feeding should be improved and movements of kittens restricted to encourage rapid growth 238 

as they start to move away from their dams. 239 

Prediction equations involving more parameters should be used to determine body weight in 240 

mongrel rabbits since these are more reliable than the prediction equations with fewer linear body 241 

parameters.      242 

 243 
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