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Abstract 

The experiment analysed the sex and age effect between live body weight and six morphological traits of forty (20 Bucks 
and 20 Does) weaned African giant rats (Cricetomys gambianus) at age 2 months in captivity. Data collected on live body 
weight and morphological traits (body length, heart girth, neck circumference, height at withers, tail length, and head 
length) at various age categories of 4, 8, 12, and 20 weeks selected at random were analysed using the t-test, Pearson’s 
Correlations, and Multiple Linear Regression models embedded in GenStat 11th edition. There were significant 
differences (p ˂ 0.05) in all the recorded traits measured with the males having higher mean values than females 
throughout the age categories except that there were no significant differences (p > 0.05) in body weight, tail length, 
and body length at 4 weeks old and the body weights at 8 weeks old. Also, the parameters assessed showed highly 
significant differences (p < 0.001) and strong positive correlation coefficients in both sexes with the males showing 
superiority over their females throughout the age categories. The highest positive correlation coefficients of body 
weight at all the age categories were observed with heart girth. Highly significant differences (p ˂ 0.001) and higher 
coefficient of determination (R2) values were found in the males (0.996 to 0.999) than the females (0.981 to 0.998) using 
the multiple linear regression models. It was concluded that sexual dimorphism between the live body weights and 
morphological traits exists at various age categories in the African giant rats.  
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1. Introduction

Sexual dimorphism is the differences between males and females of a particular species which are crucial for several 
economically important traits measured such as live body weights and morphological traits in improving livestock 
including African giant rats. This dimorphism may be due to sex chromosomes [8], and the differences in gonadal 
hormones such as androgen in males and estrogen in females regulated through the two sexes' differential genetic 
architecture [27]. Upon the consequences of sexual dimorphism, most breeding stations still assess economically 
important traits in males and females as pooled for easy genetic evaluation between phenotypes measured. However, 
selection may increase the effects of sexual dimorphism when it is not taken into account [30]. In Ghana and other 
tropical countries, wild meat is dominantly the most consumed source of protein for the millions of Indigenous and non-
Indigenous communities that fall under the poverty bracket [31]. The most popular wild meats consumed in Ghana are 
rodents and ungulates. About 73% of the protein comes from wild animals dominated by grasscutters and African Giant 
Rats [6]. However, in recent decades, the exploitation of wild animals, particularly rodents, including African giant rats, 
for their meat, has moved from a source of food and income for indigenous folks to a commodity exploited for profit-
making by supplying the urban areas. The increase in demand for wild meat has been brought about by increasing 
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population growth [13]. Rodents such as rabbits [3, 25], grasscutters [4, 14, 23, 12], and guinea pigs [1, 5] have been 
part of the farming system for more than a decade with a lot of work being done to understand the sexual dimorphism 
between the live body weights and linear body measurements as compared to African giant rats with little information 
to be used as selection criteria in a breeding program to help improve production, health care, nutrition, marketing of 
the African giant rats. Suppose sexual dimorphism in the morphological traits and live body weights are established. In 
that case, local farmers who find it uncomfortable to use the conventional scales due to their inability to read and write 
will be much more interested and comfortable using the morphological traits to estimate the body weights to improve 
the African giant rats. This limited information on the sexual dimorphism between the live body weight and 
morphological traits of the African giant rats in the available literature has led to this research to analyse the sexual 
dimorphism between live body weight and morphological traits at various age categories to serve as the basis for 
improving the African giant rats.  

2. Material and methods 

2.1. Study Area and Management of Animals 

The study was conducted at the African Giant Rat Unit Department of Animal Science; Akenten Appiah Minka University 
of Skills Training and Entrepreneurial Development Mampong Ashanti Campus from May 2022 to February 2023. 
Mampong lies in the transitional zone between the Guinea savannah zone of the north and the tropical rain forest of the 
south of Ghana along the Kumasi –Ejura road. The municipality is located 40km North-East and lies between latitude 
07°04ˈnorth and longitude 01°24ˈwest with an altitude of 457m above sea level. It has an average annual rainfall of 
1224mm with a major rainy season from April to July and a minor rainy season from August to November. The dry 
season occurs from December to March. The vegetation is transitional savanna woodland. Temperatures are generally 
high with minimum and maximum values of 22.66 °C and 34.26 °C recorded in March and December respectively with 
an average temperature of 23.7 °C. Humidity is always around 82.26 % [18]. The 2-month-old weaned African Giant 
Rats (Cricetomys gambianus) were purchased from the Ministry of Food and Agriculture Rat Farmers Association in 
Kumasi. The stock comprised 20 Bucks and 20 Does weighing 250 to 450 grams and 200 to 400 grams respectively. 
There were no pedigree records of animals at the time of purchase. The experimental animals have large snouts, grey 
coats, long tails with white tips, cheek pouches, and fancy facial expressions when eating as common characteristics 
observed when purchased. The males and females were housed singly in the cells of their respective hutchs. The animals 
were housed in 3-tier wooden cages, each chamber measuring 70 cm x 69 cm x 50 cm. The 3-tier cages were placed in 
a room roofed with corrugated iron sheets. The wooden cages were partitioned by 2mm diameter wire mesh. The sides 
and floor of the wooden cages were also covered with wire mesh. Wire mesh was also used to line the exposed surfaces 
of the wood to prevent gnawing. The roof of each wooden tier cage was slanted and lined with corrugated iron sheets 
to aid in easy cleaning and drainage of waste. Animals were fed a basal diet of cassava (Manihot spp), riped palm fruits 
(Elaeis guineensis), and maize (Zea mays) with guinea grass (Panicum maximum) as a supplement. Animals were fed 
twice a day. Feed and water were provided ad libitum for the animals in a concrete and a clay-made troughs respectively. 
Cleaning of the cages and the house were carried out daily. Feed and water troughs were also cleaned daily, and 
provided with clean water and fresh feeds. Sick animals were isolated and treated. Routine deworming was done using 
dried pawpaw seeds or albendazole 25% (Mobedeo Vet, Jodan) mixed with water or feed. De-worming was done every 
3 months [4]. 

2.2. Data collection  

The live body weight was measured in grams using a 10 kg digital hanging scale with 1g sensitivity. A metallic 
rectangular cage was used to restrict the movement of the animals when weighing to obtain precision and avoid injury 
to the handler. The morphological traits were taken using a graduated plastic 30 cm measuring rule to measure and 
record the height. At the same time, the length and circumference measurements were done using flexible calibrated 
tape in centimeters. The following morphological measurements were collected [4];  

Body Length (BL): The distance from the nose's tip to the tail's base. 

Heart Girth (HG): The distance around the heart or the circumference of the heart. 

Height at withers (HW): The distance from a platform or ground where the animal stands freely and upright to the most 
dorsal point of the withers. It is taken behind the forelimb. 

Head length (HL): The distance from the tip of the nose to the 7TH cervical vertebrae of the neck. 
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Tail length (TL): The distance from the base to the tip of the tail. 

Neck circumference (NC): The distance around the middle of the neck. 

To avoid intra-individual variations, all measurements were taken by the same person. 

2.3. Statistical analysis 

Data on live body weights and six morphological traits obtained from both sexes of the African giant rats were subjected 
to a t-test, Pearson’s correlations (r), and multiple linear regression models embedded in GenStat 11th edition to analyse 
the sexual dimorphism between live body weights and morphological traits at different age groups in the African giant 
rats. Probability values ˂ 0.05 were taken as a significant level. The Coefficient of determination (R2) was obtained in 
the linear regression models to determine the best predictor of live body weight from the morphological traits in both 
sexes. Pearson’s correlation coefficient (denoted by ρ) was used to know how strongly two traits relate. Pearson’s 
correlation coefficients are estimated using the formula below as stated by [16]; 

ρ(𝑋, 𝑌) =
𝐶𝑜𝑣(𝑋, 𝑌)

 σX ∙ σY 
 

where; 

 X and Y= The two separate traits measured on a sample. 
 Cov (X and Y) = Covariance of the two traits measured on a sample. 
 σX = Standard deviation obtained on trait X.  
 σY= Standard deviation obtained on trait Y 

 

The multiple linear regression model used was of the form; 

𝑌 =  𝛼 + 𝛽1𝑋1 +  𝛽2𝑋2 +  𝛽3𝑋3 + ⋯ +  𝛽𝑛𝑋𝑛 + 𝑒  

where; 

 𝑌 = Dependent variable (body weight)  
 𝑋1 to 𝑋𝑛 = Independent variables (BL, NC, HW, HG, HL, and TL), 
 𝛼 = Intercept,  
 𝛽1 to 𝛽𝑛= Slope of the regression, and 
 𝑒 = Random error term. 

 

According to [7], the formula of the coefficient of determination is given by; 

𝑅2 = 1 −
(𝑅𝑆𝑆)

(𝑇𝑆𝑆)
 

where; 

 𝑅2 = Coefficient of Determination 
 𝑅𝑆𝑆 = Residuals sum of squares 
 𝑇𝑆𝑆 = Total sum of squares  

3. Results  

In Table 1; The mean values of live body weights and linear body measurements, including body length, tail length, neck 
circumference, heart girth, height at withers, and head length in both sexes increased throughout the weeks that 
measurements were taken with the males outperforming their female counterparts. Significant differences (p ˂ 0.05; p 
< 0.01) were largely observed throughout the weeks that measurements were taken except in weeks 4 and 8 where no 
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significant differences (p > 0.05) in some of the traits were recorded particularly in body weight, body length, and tail 
length in weeks 4 and body weight in weeks 8.  

Table 1 Sex and Age effect on live body weight and morphological traits in the African giant rats 

Weeks Sex LBW/g BL/cm HG/cm HL/cm HW/cm NC/cm TL/cm 

4 Male 417 24.54 16.17 6.230 7.760 13.18 24.97 

Female 365 22.08 15.12 5.630 7.170 12.04 23.08 

Mean 391 23.31 15.64 5.930 7.465 12.61 24.03 

SEM 96 2.82 0.96 0.255 0.253 0.91 2.95 

PV 0.265 0.081 0.032 <.001 <.001 0.016 0.191 

8 Male 587 29.47 17.87 6.670 8.230 14.67   30.24 

Female 510 26.11 16.54 5.920 7.630 13.26 26.68 

Mean 548 27.79 17.20 6.295 7.930 13.96 28.46 

SEM 93 2.73 0.93 0.262 0.326 0.78 2.66 

PV 0.095 0.018 0.007 <.001 0.001 0.001 0.011 

12 Male 920 39.49 21.20 7.490 9.040 17.79 39.82 

Female 807 35.26 19.61 6.730 8.280 16.29 35.81 

Mean 864 37.38 20.40 7.110 8.660 17.04 37.82 

SEM 90 2.78 0.90 0.222 0.210 0.61 2.12 

PV 0.016 0.005 0.001 <.001 <.001 <.001 <.001 

20 Male 1169 44.61 23.69 8.100 9.620 19.94 45.60 

Female 1030 41.50 21.85 7.290 8.820 18.61 42.69 

Mean 1100 43.05 22.77 7.695 9.220 19.27 44.15 

SEM 90 1.82 0.90 0.218 0.2275 0.54 1.80 

PV 0.004 0.002 <.001 <.001 <.001 <.001 0.003 

LBW: Live Body Weight, BL: Body Length, HG: Heart Girth, HL: Head Length, HW: Height at Withers, TL: Length, NC: Neck Circumference, SEM: 
Standard Error Mean, PV: Probability value, g: grams, cm: cemtimeters. 

In Table 2, the correlation coefficients between live body weight and morphological traits were strongly positive and 
highly significant (p ˂ 0.001) with the males outperforming the females. The highest correlation coefficient among 
morphological traits was found between heart girth and body length with the males recording a higher value (r = 
0.9985) than the females (r = 0.9938). In the males, the lowest correlation coefficient among the morphological traits 
was found between the tail length and height at withers (r = 0.8572) while that of the females was seen between head 
length and height at withers (r = 0.8870). The live body weight had the highest correlation coefficient with the heart 
girth with the males having a higher value (r = 0.9993) than the females (r = 0.9974). The lowest correlation coefficient 
of live body weight was found with tail length in the males (r = 0.9134) while that of the females was found with the 
head length (r = 0.9251) at 4 weeks old. 
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Table 2 Phenotypic correlation coefficients between live body weight and morphological traits (male on top of the 
diagonal, and female below the diagonal) of African giant rats at 4 weeks. 

 LBW/g BL/cm HG/cm HL/cm HW/cm TL/cm NC/cm 

LBW/g 1 0.9992⁎⁎⁎ 0.9993⁎⁎⁎ 0.9865⁎⁎⁎ 0.9633⁎⁎⁎ 0.9134⁎⁎⁎ 0.9979⁎⁎⁎ 

BL/cm 0.9946⁎⁎⁎ 1 0.9985⁎⁎⁎ 0.9832⁎⁎⁎ 0.9621⁎⁎⁎ 0.9158⁎⁎⁎ 0.9967⁎⁎⁎ 

HG/cm 0.9974⁎⁎⁎ 0.9938⁎⁎⁎ 1 0.9827⁎⁎⁎ 0.9548⁎⁎⁎ 0.9121⁎⁎⁎ 0.9977⁎⁎⁎ 

HL/cm 0.9251⁎⁎⁎ 0.9176⁎⁎⁎ 0.9368⁎⁎⁎ 1 0.9768⁎⁎⁎ 0.8973⁎⁎⁎ 0.9854⁎⁎⁎ 

HW/cm 0.9919⁎⁎⁎ 0.9907⁎⁎⁎ 0.9851⁎⁎⁎ 0.8870⁎⁎⁎ 1 0.8572⁎⁎⁎ 0.9665⁎⁎⁎ 

TL/cm 0.9938⁎⁎⁎ 0.9876⁎⁎⁎ 0.9929⁎⁎⁎ 0.9182⁎⁎⁎ 0.9803⁎⁎⁎ 1 0.9121⁎⁎⁎ 

NC/cm 0.9443⁎⁎⁎ 0.9303⁎⁎⁎ 0.9369⁎⁎⁎ 0.9053⁎⁎⁎ 0.9308⁎⁎⁎ 0.9353⁎⁎⁎ 1 

LBW: Live Body Weight, BL: Body Length, HG: Heart Girth, HL: Head Length, HW: Height at Withers, TL: Tail Length, NC: Neck Circumference, cm: 
Centimeters, g: Grams, ⁎⁎⁎ = highly significant difference (p ˂ 0.001) 

In Table 3, the correlation coefficients between live body weight and morphological traits were strongly positive and 
highly significant (p ˂ 0.001) with the males outperforming the females. The highest correlation coefficient among 
morphological traits was found between the males' heart girth and head length (r = 0.9945) while the females were 
seen between body length and heart girth (r = 0.9771). In the males, the lowest correlation coefficient among the 
morphological traits was found between the neck circumference and head length (r = 0.8849). At the same time, that of 
the females was seen between neck circumference and tail length (r = 0.8023). The live body weight had the highest 
correlation coefficient with the heart girth in both sexes with the males having higher value (r = 0.9993) than the females 
(r = 0.9913). The lowest correlation coefficient of live body weight was found with tail length in the males (r = 0.9021) 
while that of the females was found with the head length (r = 0.8989) at 8 weeks old. 

Table 3 Phenotypic correlation coefficients between live body weight and morphological traits (male on top of the 
diagonal, and female below the diagonal) of African giant rats at 8 weeks 

 LBW/g BL/cm HG/cm HL/cm HW/cm TL/cm NC/cm 

LBW/g 1 0.9868⁎⁎⁎ 0.9993⁎⁎⁎ 0.9954⁎⁎⁎ 0.9916⁎⁎⁎ 0.9021⁎⁎⁎ 0.9065⁎⁎⁎ 

BL/cm 0.9845⁎⁎⁎ 1 0.9823⁎⁎⁎ 0.9808⁎⁎⁎ 0.9929⁎⁎⁎ 0.9581⁎⁎⁎ 0.9543⁎⁎⁎ 

HG/cm 0.9913⁎⁎⁎ 0.9771⁎⁎⁎ 1 0.9945⁎⁎⁎ 0.9875⁎⁎⁎ 0.8915⁎⁎⁎ 0.8970⁎⁎⁎ 

HL/cm 0.8989⁎⁎⁎ 0.8835⁎⁎⁎ 0.9297⁎⁎⁎ 1 0.9832⁎⁎⁎ 0.8882⁎⁎⁎ 0.8849⁎⁎⁎ 

HW/cm 0.9641⁎⁎⁎ 0.9215⁎⁎⁎ 0.9510⁎⁎⁎ 0.8712⁎⁎⁎ 1 0.9367⁎⁎⁎ 0.9426⁎⁎⁎ 

TL/cm 0.9060⁎⁎⁎ 0.8878⁎⁎⁎ 0.8843⁎⁎⁎ 0.9136⁎⁎⁎ 0.9001⁎⁎⁎ 1 0.9908⁎⁎⁎ 

NC/cm 0.9226⁎⁎⁎ 0.8848⁎⁎⁎ 0.9452⁎⁎⁎ 0.8976⁎⁎⁎ 0.8776⁎⁎⁎ 0.8023⁎⁎⁎ 1 

LBW: Live Body Weight, BL: Body Length, HG: Heart Girth, HL: Head Length, HW: Height at Withers, TL: Tail Length, NC: Neck Circumference, cm: 
Centimeters, g: Grams, ⁎⁎⁎ = highly significant difference (p ˂ 0.001). 

In Table 4, the correlation coefficients between live body weight and morphological traits were strongly positive and 
highly significant (p ˂ 0.001) with the males having higher values than the females. The highest correlation coefficient 
among morphological traits was found between the heart girth and body length with the males (r = 0.9983) having a 
higher value than the female counterparts (r = 0.9961). Also, the lowest correlation coefficient among the morphological 
traits was found between the neck circumference and head length with the males (r = 0.8096) recording a higher value 
than the females (0.7953). The live body weight had the highest correlation coefficient with the heart girth with the 
males having a higher value (r = 0.9985) than the females (r = 0.9940). The lowest correlation coefficient of live body 
weight was found with neck circumference in the males (r = 0.8107) while that of the females was found with the tail 
length (r = 0.8870) at 12 weeks. 
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Table 4 Phenotypic correlation coefficients between live body weight and morphological traits (male on top of the 
diagonal, and female below the diagonal) of African giant rats at 12 weeks 

 LBW/g BL/cm HG/cm HL/cm HW/cm TL/cm NC/cm 

LBW/g 1 0.9949⁎⁎⁎ 0.9985⁎⁎⁎ 0.9919⁎⁎⁎ 0.9745⁎⁎⁎ 0.9387⁎⁎⁎ 0.8107⁎⁎⁎ 

BL/cm 0.9877⁎⁎⁎ 1 0.9983⁎⁎⁎ 0.9919⁎⁎⁎ 0.9686⁎⁎⁎ 0.9374⁎⁎⁎ 0.8255⁎⁎⁎ 

HG/cm 0.9940⁎⁎⁎ 0.9961⁎⁎⁎ 1 0.9923⁎⁎⁎ 0.9721⁎⁎⁎ 0.9340⁎⁎⁎ 0.8100⁎⁎⁎ 

HL/cm 0.9862⁎⁎⁎ 0.9765⁎⁎⁎ 0.9852⁎⁎⁎ 1 0.9685⁎⁎⁎ 0.9378⁎⁎⁎ 0.8096⁎⁎⁎ 

HW/cm 0.9866⁎⁎⁎ 0.9924⁎⁎⁎ 0.9940⁎⁎⁎ 0.9728⁎⁎⁎ 1 0.9610⁎⁎⁎ 0.8485⁎⁎⁎ 

TL/cm 0.8870⁎⁎⁎ 0.8727⁎⁎⁎ 0.8901⁎⁎⁎ 0.9087⁎⁎⁎ 0.8962⁎⁎⁎ 1 0.9456⁎⁎⁎ 

NC/cm 0.9388⁎⁎⁎ 0.9529⁎⁎⁎ 0.9370⁎⁎⁎ 0.9398⁎⁎⁎ 0.9160⁎⁎⁎ 0.7953⁎⁎⁎ 1 

LBW: Live Body Weight, BL: Body Length, HG: Heart Girth, HL: Head Length, HW: Height at Withers, TL: Tail Length, NC: Neck Circumference, cm: 
Centimeters, g: Grams, ⁎⁎⁎ = highly significant difference (p ˂ 0.001). 

In Table 5, the correlation coefficients between live body weight and morphological traits were strongly positive and 
highly significant (p ˂ 0.001) with the males having higher values than the females. In males, the highest correlation 
coefficient among morphological traits was found between the height at withers and body length (r = 0.9827)) and that 
of the female was seen between neck circumference and body length (r = 0.9955). The lowest correlation coefficient 
among the morphological traits was found between the heart girth and tail length (0.7939) in the males while that of 
the females was between neck circumference and height at withers (0.7860). The live body weight had the highest 
correlation coefficient with the heart girth with the males having a higher value (r = 0.9989) than the females (r = 
0.9944). The lowest correlation coefficient of live body weight was found in tail length in the males (r = 0.8107) while 
that of the females was found with the height at withers (r = 0.8029) at 20 weeks. 

Table 5 Phenotypic correlation coefficients between live body weight and morphological traits (male on top of the 
diagonal, and female below the diagonal) of African giant rats at 20 weeks 

 LBW/g BL/cm HG/cm HL/cm HW/cm TL/cm NC/cm 

LBW/g 1 0.9176⁎⁎⁎ 0.9989⁎⁎⁎ 0.8757⁎⁎⁎ 0.9044⁎⁎⁎ 0.7942⁎⁎⁎ 0.8934⁎⁎⁎ 

BL/cm 0.9849⁎⁎⁎ 1 0.9090⁎⁎⁎ 0.9470⁎⁎⁎ 0.9628⁎⁎⁎ 0.9269⁎⁎⁎ 0.9339⁎⁎⁎ 

HG/cm 0.9944⁎⁎⁎ 0.9891⁎⁎⁎ 1 0.8695⁎⁎⁎ 0.8940⁎⁎⁎ 0.7939⁎⁎⁎ 0.8992⁎⁎⁎ 

HL/cm 0.9376⁎⁎⁎ 0.9671⁎⁎⁎ 0.9492⁎⁎⁎ 1 0.9827⁎⁎⁎ 0.8634⁎⁎⁎ 0.8876⁎⁎⁎ 

HW/cm 0.8029⁎⁎⁎ 0.8186⁎⁎⁎ 0.8030⁎⁎⁎ 0.8557⁎⁎⁎ 1 0.8466⁎⁎⁎ 0.8765⁎⁎⁎ 

TL/cm 0.9931⁎⁎⁎ 0.9080⁎⁎⁎ 0.9933⁎⁎⁎ 0.9628⁎⁎⁎ 0.8248⁎⁎⁎ 1 0.9644⁎⁎⁎ 

NC/cm 0.8485⁎⁎⁎ 0.9955⁎⁎⁎ 0.8640⁎⁎⁎ 0.9250⁎⁎⁎ 0.7860⁎⁎⁎ 0.9029⁎⁎⁎ 1 

LBW: Live Body Weight, BL: Body Length, HG: Heart Girth, HL: Head Length, HW: Height at Withers, TL: Tail Length, NC: Neck Circumference, cm: 
Centimeters, g: Grams, ⁎⁎⁎ = highly significant difference (p ˂ 0.001). 

In Table 6; all the weeks' recorded measurements showed highly significant differences (p ˂ 0.001) with the males 
outperforming the females. The males' R2 values range from 0.996 to 0.999 representing 99.6 – 99.9% with SEM values 
ranging from 2.92 to 6.00 while the females' R2 values range from 0.981 to 0.998 representing 98.1- 99.8% with SEM 
values ranging from 4.06 to 12.00. 
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Table 6 Multiple linear regression analysis for predicting live body weight from morphological traits in the African giant 
rats based on sex and age 

Weeks Sex Prediction Equations SEM P-V R2 

4 Males LBW = - 1252 + 5.45BL + 85.3HG + 11.7HL + 35.8HW – 15.7NC + 0.523TL 2.92 < .001 0.999 

 Females LBW = - 1529 – 0.52BL + 41.0HG + 11.1HL + 140.3HW + 5.02NC + 6.85TL 5.76 < . 001 0.996 

8 Males LBW = - 1429 + 6.0BL + 62.5HG + 43.1HL + 59.0HW + 3.4NC – 3.29TL 3.10 < . 001 0.999 

 Females LBW = - 767.3 + 1.37BL + 99.4HG – 120.2HL + 3.4HW + 4.01NC + 8.63TL 4.06 < . 001 0.998 

12 Males LBW = - 1681 – 23.0BL + 157.3HG + 26.7HL – 20.6HW – 1.2NC + 4.6TL 6.00 < . 001 0.996 

 Females LBW = - 3868 – 55.1BL + 166HG – 26HL + 318HW + 60.2NC – 2.33TL 12.10 0.002 0.981 

20 Males LBW= - 1284 + 2.64BL + 102.46HG – 23.7HL + 50.2HW – 36.0NC + 7.34TL 3.62 < . 001 0.999 

 Females LBW= -121 – 4.37BL – 4.8HG – 27.0HL – 4.6HW – 33.89NC + 54TL 4.53 < . 001 0.997 

LBW: Live Body Weight, BL: Body Length, HG: Heart Girth, HL: Head Length, HW: Height at Withers, TL: Tail Length, NC: Neck Circumference, SEM: 
Standard Error Mean, P-V: Probability Value, R2: Coefficient of Determination 

4. Discussions 

The significant sex and age effect on live body weight and morphological traits in African giant rats affirms the works of 
[20], who stated that live body weight and linear body measurements increase with age in rodents. The higher mean 
values and significant differences (p < 0.05; p < 0.01) obtained in the males than the females indicate sexual dimorphism 
in the African giant rats which might be due to the differences in gonadal hormones (androgen in males and estrogen in 
females) and sex chromosomes (XY-males and XX- females) that the genotype of both sexes may influence [15]. [21], 
reported that the tail length for matured males was 42 ± 10.6 cm and that of matured females was 41.21 ± 12.30 cm 
which agrees with the 8 weeks’ age category while the body length for matured males was 38.7 ± 8.4 cm and that of 
matured females was 35.24 ± 9.0 cm which agrees with the 12 weeks’ category of the present study. [22], reported that 
the average head length for the matured males was 6.94 cm which agrees with the 4 weeks’ category, and for matured 
females 6.78 cm which agrees with the 8 weeks’ category. In comparison, the average tail length for matured males was 
33.80 cm which agrees with the 8-week category, and that of the matured females was 33.20 cm which agrees with the 
12-week category of the present study. [22], also reported that the matured mean value of the males' live body weight 
was 762. 50 ± 67.98g and the matured mean value of the female's live body weight was 697.50 ± 51.05g which did not 
conform to any of the age categories under consideration in the present study and that may be a result of different 
environmental conditions such as nutrition, housing, and the associated errors in weighing. Other researchers have also 
reported similar findings on different species particularly grasscutters [4, 29, 14, 23, 12], guinea pigs [1], rabbits [3], 
sheep [26], pigs [9], goats [28], who stated that the live body weights and linear body measurements were higher in the 
males than the females with significant differences (p ˂ 0.05). The significant results on the phenotypic correlation 
between live body weights and some morphological traits in the African giant rats agree with [21], who stated that there 
was a positive correlation and significant differences (p ˂ 0.05) in the live body weight and morphological traits 
particularly between body length and tail length (r = 0.0999) in the African giant rats except that the values obtained in 
this present study at various age categories were higher in all the weeks that measurements were taken. The strong 
positive correlation coefficients and higher significant differences (p ˂ 0.001) in the present study imply that live body 
weight could easily be estimated from any of the linear body measurements, especially under village conditions where 
illiteracy is high making readings on scales difficult for some farmers and in situations where scales are not readily 
available. The relationships would also be useful as a selection criterion for a breeding program to improve the 
production, nutrition, and health status of the African giant rats, and increase the profit margins among rural folks. The 
higher values of the strong positive phenotypic correlation coefficients found in males than the females in this present 
findings indicate a better accuracy in selecting a particular trait to improve another trait of economic importance in the 
males than in the female African giant rats. This conforms to other research findings on different species such as 
grasscutters [4, 29, 14, 23, 12], and sheep [26], who all stated that there were strong positive phenotypic correlation 
coefficients in the males than the females. Some researchers also on different species disagree with the present study, 
such as the goat [2], rabbits [25] guinea pigs [5], and quails [10], who all stated that the females have higher positive 
phenotypic correlation coefficients than their male counterparts. The disagreement may be due to environmental 
conditions such as age, population, and feeding. The significant finding that heart girth has the highest positive 
correlation coefficient with live body weight and high significant differences (p < 0.01) with the males having higher 
values than the females across the age categories conform to other researchers in different species particularly 
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grasscutters [4, 29, 14, 12], guinea pigs [1], crossbred rabbits [3], sheep [19], and goat [28], who all stated that heart 
girth among other linear body measurements have the highest phenotypic correlation coefficient with live body weight 
with the males outperforming the females. Other researchers on different species that disagree with this current finding 
are; [9], in the Ashanti black pig who obtained body length as the one with the highest positive correlation coefficient 
with body weight, and [17], in grasscutters who also obtained head length as the one with the highest positive 
correlation coefficient with live body weight. This disagreement may be attributed to the differences in environmental 
variations such as age, sample size, and species. The highest correlation of live body weight with heart girth across the 
age categories in both sexes was seen in weeks 4 which could be a high genetic association between live body weights 
and linear body measurements at an early stage of development (weaned) in the African giant rats which conform to 
the general notion in livestock growth and development [15]. The selection of live body weights of African giant rats 
immediately after they are weaned at 4 weeks could help forecast better performances of body weight at later ages in 
the meat industries which agrees with other researchers on different species such as grasscutters [4, 14, 12], guinea 
fowls [11], and rabbits [3]. The significant result for predicting live body weight from morphological traits in the African 
giant rats using the multiple linear regression model was possible at higher significant differences (p < 0.001) with the 

males seen as the best predictors of live body weight due to the higher values of R2 and lower values of SEM observed 

throughout the weeks that measurements were taken compared to the female counterparts. This assertion agrees with the 

findings of [4, 29, 12, 14] in grasscutters, [1] in guinea pigs, [26] in sheep, and [24] in goats who stated that the coefficient 
of determination (R2) values were higher with high significant differences (p ˂ 0.001) in the males than the females. 
These findings disagree with the work on rabbits by [3], guinea pigs by [5], and goats [2], who stated that the coefficient 
of determination (R2) values were higher with significant differences (p < 0.05) in the females than their male 
counterparts. The disagreement may be due to environmental variations such as age, type of species, sample size, and 
feeding.  

5. Conclusion 

 In this study, the live body weight and morphological traits measured were higher in the males than the females 
at the various age categories (4, 8, 12, and 20 weeks) showing sexual dimorphism at all levels of growth in the 
African giant rats.  

 A selection program to improve live body weight will produce a positively strong correlated response in all the 
morphological traits in the African giant rats at different age groups with the males showing superiority over 
the females. 

 Predicting live body weight from morphological traits using the multiple linear regression models was reliable 
at different age groups since measured variables had high R2 values indicating higher accuracy. The higher R2 

values in the males showed better accuracy in using the males to predict body weight from morphological traits 
than the females. 

 This research can be used as a basis for other researchers since there is limited information on the sexual 
dimorphism between live body weight and morphological traits at various age groups of the African giant rats 
in captivity  
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