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Abstract. This study was carried out on seventy-six local rabbit (white, black and white and 

brown white coat color) to investigate the effect of some non-genetic factors on body weight 

traits in local rabbits with the genetic evaluation of local rabbits by estimated BLUP value of 

marketing weight. The overall mean of marketing weight, dressing % and average daily gain 

arrived 1476.01 ± 33.10 g/rabbit, 51.32 ± 0.84 % and 17.22 ± 0.69 g/day/rabbit, respectively. 

The black-white coat color rabbits excelled in most of the studied traits, especially in weight at 

marketing (1615.88 ± 31.96 g/rabbit), daily weight gain (19.90 ± 0.64 g/rabbit) and carcass 

weight (820.588 ± 15.813 g/rabbit) over the other colors, while the highest dressing ratio was 

in the white rabbits (52.83 ± 0.67 % /rabbit). A significant and numerical superiority of male 

rabbits over female in the traits under study. A significant positive correlation was recorded 

among most traits under study. The BLUP values for rabbit ranged from -700 to 100 g/rabbit. 

These result indicated that there are big genetic variations in this population of local rabbit. It 

indicates that selection can play a major role in improving body weight traits in local rabbit. 
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1. Introduction 
Rabbit is one of the potential animals and can be used for experimental or development for meat 

production, the existence of selection and crossbreeding is performed in rabbits [1]. Rabbits are 

mammals with a high economic value, which require little amount of food to produce meat with a 

higher protein content (20%) and good flavor. Rabbit meat is easy to digest, has low in fat (11-20%) 

and low caloric value (795) and rich with minerals. Additionally, rabbits have being short life cycle 

animals, don’t require wide places for breeding and don’t compete with human for their food. The 

economy of the rabbit industry depends on rabbits being developed and maintained with the highest 

level of reproductive efficiency. [2]. Rabbit meats has a desirable protein content as well as essential 

amino acid proportions. Moreover, the effectiveness in dietary manipulation, combined with a 

promising improvement of oxidative stability of rabbit meat with its “functional” properties, qualify 

rabbit meat is also one of the most valuable sources of meat [3, 4].  In study on Pannon white rabbits 

[5] reported that the body weight of rabbits at 74, 84 and 94 days of age, arrived 2.53, 2.84 and 3.15 

kg/ rabbit, respectively. [6] Showed that average body weight at 10 weeks of Angora rabbits arrived 

1.43±0.10 kg/rabbit. In a New Zealand white, Papillon and Flemish giant rabbits, [7] reported that the 

average live body weight at 3 months of age was 1687.08, 1759.23 and 1860.42 g/rabbit, respectively, 

and the average daily weight gain from 1- 3 months of age was 20.52, 23.5 and 24.36 gm/rabbit/day, 

respectively.   

The choice of farm animals for increasing the income from animal breeds should be based on the 

availability of information's on these animals. In addition, growth characteristics are a good key and 

indicator since they affect how efficiently farm animals reproduce. Fast growths characteristics enable 
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animals to be reared earlier and produce more offspring throughout their lives. Identification and 

characterization of breeds is a must to identify the genetic resources and also to prioritize breeds for 

conservation and development. Assessing genetic variability within and among populations is essential 

for analyzing complete population structure. The complete population structure helps to plan strategies 

for conservation and development of a breed [8]. 

The aim of this study is to investigate the effect of some non-genetic factors on body weight traits in 

local rabbits with the genetic evaluation of local rabbits by estimated BLUP value of marketing weight 

in the Kurdistan region of Iraq. 

2. Materials and Methods 
This study was carried out in Grdarasha station, College of Agricultural Engineering Sciences, 

Salahaddin University-Erbil. A 76 local rabbit with one month of age (26 white-colored rabbits, 21 

black and white-colored rabbits, and 28 from brown white colored rabbits) were used. Animals were 

kept in opened cages surrounded by fence, furnished with water supply (nipple drinkers), lighting (14 

h light: 10 h darkness), and exhaust ventilation. Water and feed were available ad libitum. Animals 

were fed a pelleted commercial diet, containing 23% crude protein, 16.1% crude fiber, and 3.2% crude 

fat. 

Rabbits were weighed every month continuously until they reach marketing weight and slaughtered at 

marketing age (fourth month). The daily gain also recorded. The animals were slaughtered under a 

permit from the Local Ethics Committee in Quran. The rabbits were stunned and immediately bled, 

pelted, and eviscerated. Carcass traits were recorded, including hot carcass weight without head, and 

cold carcass weight.  

The PROC GLM (General Linear Model) procedure in [9] was used to analyze the data. Fixed effects: 

rabbit coat color, sex of rabbit was fitted in the following model: 

ijkjiijk SCY  
 

Where: Y ijk = 1-month weight, 2-month weight, 3-month weight and ADG of n rabbits, of i coat 

color (Ci, i=1 white, 2 black white and 3 brown white); of j gender of rabbit (Aj, j= 1 male; 2 female), 

μ = Population means; Eijk = random error. It was estimated that was normally and independently 

distributed with mean zero and variance. The correlation coefficient was also determent by PROC 

CORR in SAS (2002) software among body weight traits in local rabbits. 

For genetics evaluation of doe for numerous performance characteristics, Best Linear Unbiased 

Prediction (BLUP) procedure described by Henderson (1973) was employed. For this purpose, the 

Mixed Model was used (fixed + random effects) of SAS (2002) software. 

3. Results and Discussion 
As in Table No. 1 that there are significant differences between rabbits of different colors in weight 

characteristics at different ages. There is a significant difference between the black-white rabbits with 

white and brown white coat color in the first, third months and daily weight gain. The black-white 

furred rabbits excelled in most of the studied traits, especially in weight at the age of one month 

(518.57 ± 23.22 g/rabbit) and three months of age (1615.88 ± 31.96 g/rabbit) and daily weight gain 

(19.90 ± 0.64 g/rabbit). While the lowest weights were for rabbits with brown white coat color in the 

first and third months, as well as the daily weight gain (Table, 1). As for the white rabbits, their 

weights were intermediate between the two previous colors in the three weights and the daily weight 

gain from the first month until the marketing weight. As it shown in table 1 by increasing daily weight 

gain the body weight increased the rabbit that have a higher daily weight gain has higher body weight 

in every month. These differences in weights and the daily weight gain between the three colors of 

rabbits may be due to the presence of differences in the genetic structure of the different colors. This 

results were agreement with what reported by [7] in three different rabbit breed (New Zealand white, 

Papillon and Flemish giant) rabbits were live body weight at 1, 2 and 3 months of age was (537.92, 

443.08 and 496.42 g/ rabbit), (1104.17, 1123.46 and 1182.5 g/rabbit) and (1687.08, 1759.23 and 
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1860.42 g/rabbit), respectively, and the average daily weight gain from 1- 3 months of age was 20.52, 

23.5 and 24.36 gm/rabbit/day, respectively.   

The results of the statistical analysis show a significant and numerical superiority of male rabbits over 

female in the traits under study, as the marketing weight and daily weight gain of males (1550.41 ± 

30.21 g/rabbit and 18.71 ± 1.33 g/day/rabbit) versus (1440 ± 34.15 g/rabbit and 16.36 ± 

0.61g/day/rabbit) in females (Table, 1). These results are in line with the result from previous studies 

[10] reported that the reason for this is due to the effect of the male hormone and its effect on nitrogen 

retention in the body and the increase in utilization of it, thus increasing the daily weight and final 

weight more for males compared to females. 

Table 1. Mean ± SE for effect of Rabbit coat color and sex on body weight traits in the local rabbit. 

Factors Trait 

Mean ± SE 

One Month 

weight(g) 

Two Month 

weight(g) 

Three Month 

weight(g) 
ADG 

Coat 

color 

Black 

White 

518.57 ± 23.22 

a * 

1068.57 ± 28.25 

c 

1615.88 ±31.96 

a * 

19.90 ± 

0.64 

a * 

Brown 

White 

440.45 ± 23.26 

b 

820 ± 22.81 

a ** 

1290.90 ±36.03 

c 

14.25 ± 

0.77 

ab 

White 
468.86 ± 11.73 

ab 

955.27 ± 25.28 

b 

1521.25 ±31.32 

b 

17.50 ± 

0.66 

a 

 

Gender 

Male 
535.76 ± 12.85 

a ** 

973.18 ± 22.60 

a 

1550.41 ±30.21 

a * 

18.71 ± 

1.33 

a 

Female 
417.64 ± 6.24 

b 

933.04 ± 28.76 

a 

1440 ± 34.15 

b 

16.36 ± 

0.61 

a 

The same letter at the same Colom of each factor means non-significant., * It means significant at 

(P≤0.05), ** It means significant at (P≤0.01) [9]. 

Table 2. Mean ± SE for Effect of Rabbit coat color and sex on carcass weight and dressing % in local 

rabbit. 

 

Factors 

 

Trait 

Mean ± SE 

Live Body weight (g) Carcass weight (g) Dressing % 

 

 

Coat color 

Black White 
1615.88 ± 31.96 

a * 

820.588 ± 15.813 

a*** 

50.95 ± 0.65 

ab 

Brown White 
1290.90 ± 36.03 

c 

637.500 ± 29.685 

b 

50.18 ± 1.21 

b 

White 
1521.25 ± 31.32 

b 

804.375 ± 19.684 

a 

52.83 ± 0.67 

a* 

 

Gender 

Male 
1550.41 ± 30.21 

a * 

794.583 ± 17.53 

a* 

51.25 ± 0.61 

a 

Female 
1440 ± 34.15 

b 

733.333 ± 23.09 

b 

51.67 ± 0.77 

a 

The same letter at same Colom of each factor means non-significant., * It mean significant at 

(P≤0.05), *** It mean significant at (P≤0.001)  [9]. 

The results of the weight of rabbits during marketing were reflected in the carcass weight and the 

dressing ratio (Table, 2), as the black and white rabbits exceeded the carcass weight (820.588 ± 15.813 

g/rabbit) over the other colors, while the highest dressing ratio was in the white rabbits (52.83 ± 0.67 

% /rabbit). The males (794.583 ± 17.53 g/rabbit) also outperformed the females (733.333 ± 23.09 

g/rabbit) in carcass weight and significantly. These results were agreement with [11] in Algeria rabbit 

who found significant different between male and female in average body weight 2.85 kg for females 
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and 2.70 kg for males.  Non-significant between the sexes in the dressing ratio, in study by [12] states 

that male rabbits generally weight more than females. In contrast, [13] revealed that although live 

female rabbits produced lower slaughter ratio than male rabbits despite being sustainably heavier. 

These variations were described by the higher gut contents in female rabbits.  In many species males 

have a higher development potential than females, but when rabbits are slaughtered prior to adult 

weight the variation are rarely noticeable [14]. 

The results of Table No. 3 show that there is a significant positive correlation between the daily weight 

gain rate with each of the body weight at the age of two months and the marketing age with the carcass 

weight, while the carcass weight has a significant positive correlation with each of the two months old 

weight, the market weight and the dressing ratio. Similar results were reported [11] in Algeria rabbit 

who found the correlations between weight at different ages and of ADG are all positive and very 

significant. Negative correlations were recorded between each of the weight at the age of one month 

with the daily weight gain and the dressing percentage, and between the weight at the age of two 

months and the dressing percentage as well, similar previous results, in agreement with present study, 

were reported by [15]. 

Table 3. The correlation coefficient among body weight traits in the local rabbit. 

N.S means non-significant, * means significant at (P≤0.05), *** means significant at (P≤0.001) [9]. 

Best Linear Unbiased Prediction (BLUP) can be used with various models to predict breeding values 

and estimate environmental effects. The properties of the BLUP procedure are as follows:  

Best: maximization of the correlation between the true breeding value and the predicted breeding 

value.  

Linear: predicted breeding values are linear function of the observations. Unbiased: estimates of fixed 

effects are unbiased and the unknown, true breeding values are distributed about the predicted 

breeding values.  

Prediction: the procedure predicts the true breeding values.  

BLUP is generally used to predict sire breeding values, given measurements on progeny, or to predict 

breeding values of animals with repeated records, or to predict breeding values of all animals in the 

pedigree [16]. BLUP is the procedures for genetic evaluation of livestock require accurate estimates of 

genetic and environmental parameters. Best linear unbiased prediction is one of the current methods of 

choice for genetic evaluation of quantitative traits.      

The estimated Best Linear Unbiased Prediction (BLUP) of rabbit for the marketing is presented in 

(Table 4). The BLUP values for rabbit ranged from -700 to 100 g/rabbit. Nearly the same result 

obtained by [17] which showed that there are significant genetic differences between rabbit for body 

weight traits. It indicates that selection can play a major role in enhancing body weight characteristics 

in local rabbits. 

 

Traits 

One 

month 

weight 

Two 

Month 

weight 

Threemonth 

weight 

Carcass 

weight 

Dressing 

percentage 

 

ADG 

One month 

weight 
1 

0.471 

*** 
0.244 N.S 

0.173 

N.S 

- 0.163 

N.S 

-

0.036 

N.S 

Two 

Month 

weight 

 1 
0.768 

*** 

0.605 

*** 

-0.08 

N.S 

0.366 

* 

Three-month 

weight 
  1 

0.875 

*** 

0.096 

N.S 

0.794 

*** 

Carcass 

weight 
   1 

0.561 

*** 

0.755 

*** 

Dressing 

percentage 
    1 

0.193 

N.S 

ADG      1 
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Table 4. BLUP value of three months’ weight in local rabbit. 

Rabbit No. BLUP Rabbit No. BLUP Rabbit No. BLUP 

31 -700 38 -350 25 -50 

41 -700 47 -350 53 -50 

54 -700 65 -350 17 -50 

37 -670 3 -340 52 0 

28 -640 69 -270 76 0 

43 -620 7 -250 51 50 

44 -600 14 -250 75 50 

34 -600 24 -250 23 100 

18 -600 66 -250 

 

40 -520 74 -250 

11 -500 71 -230 

18 -600 13 -200 

4 -400 58 -200 

9 -400 73 -200 

19 -400 15 -150 

45 -400 26 -150 

64 -400 48 -150 

2 -370 55 -100 

6 -350 57 -80 

 

Conclusions 

In conclusion, the overall mean of ADG 17.22 ± 0.69 g/day/rabbit and marketing weight 1476.01 ± 

33.10 g/rabbit with dressing % 51.32 ± 0.84 in present study with the high range of BLUP value of 

marketing weight in local rabbit (-700 to 100 g/rabbit) indicated that there are big genetic variations 

among rabbit for these traits and selection process can play a big role in improving these traits in local 

rabbit. 

  

Acknowledgments 

The author’s thanks and appreciation to all person who help during experimental.  

 

References 

[1] Koike T, Kitajima S, Yu Y, Nishijima K, Zhang J, Ozaki Y, Morimoto M, Watanabe T, Bhakdi S, 

Asada Y, Chen YE. Human C-reactive protein does not promote atherosclerosis in transgenic rabbits. 

Circulation. 2009 Nov 24;120(21):2088-94. 

[2] Saleh H, El-Kasas TA, Saeed AM. Fertility enhancement in rabbits using growth hormone agonist 

(adenosine). Adv. Anim. Vet. Sci. 2019;7(12):1107-12. 

[3] Dalle Zotte A, Szendrő Z. The role of rabbit meat as functional food. Meat science. 2011 Jul 

1;88(3):319-31. 

[4] Ologbose FI, Ajayi FO, Agaviezor B. Effect of Breeds, Sex and Age on Interrelationship between Body 

Weight and Linear Body Measurement in Rabbits. J Fisheries Livest Prod. 2017;5(250):2. 

[5] Szendrő Z, Szendrő K, Dalle Zotte A. Management of reproduction on small, medium and large rabbit 

farms: A review. Asian-Australasian journal of animal sciences. 2012 May;25(5):738. 

[6] Rehman A, Abbas N, Saba T, Rahman SI, Mehmood Z, Kolivand H. Classification of acute 

lymphoblastic leukemia using deep learning. Microscopy Research and Technique. 2018 

Nov;81(11):1310-7.  

[7] Farg K, Gouda G, Elkelawy H, Tawfeek MI. GENERAL AND SPECIFIC COMBINING ABILITY OF 

GROWTH PERFORMANCE ATTRIBUTES IN RABBITS. Egyptian Journal of Rabbit Science. 2021 

Jul 1;31(2):199-215. 



Al-Qadisiyah Journal For Agriculture Sciences (QJAS)  

ISSN : 2618-1479  Vol.12, Issue. 2 ,(2022), pp. 35-40 

https://jouagr.qu.edu.iq/ 

Page  40 |  University of Al-Qadisiyah , College of Agriculture 

DOI: 10.33794/qjas.2022.134832.1064 This is an open access article under the CC BY 4.0 licence (https://creativecommons.org/licenses/by/4.0/)  

 

[8] Diez‐Tascón C, Littlejohn RP, Almeida PA, Crawford AM. Genetic variation within the Merino sheep 

breed: analysis of closely related populations using microsatellites. Animal Genetics. 2000 

Aug;31(4):243-51. 

[9] SAS, Statistical analyses system. SAS/STAT User’s Guide, Version 8. First Ed. – Cary, NC. 2002 

[10] De la Fuente LF, Rosell JM. Body weight and body condition of breeding rabbits in commercial units. 

Journal of animal science. 2012 Sep 1;90(9):3252-8. 

[11] Korteby MH. Heritability and correlation of the zootechnical performance of the Algerian local rabbit. 

International Journal of Advanced Research in Biological Sciences. 2016;3:36-41. 

[12] Blasco A, Gómez E. A note on growth curves of rabbit lines selected on growth rate or litter size. 

Animal Science. 1993 Oct;57(2):332-4. 

[13] Trocino A, Xiccato G, Queaque PI, Sartori A. Effect of transport duration and gender on rabbit carcass 

and meat quality. World Rabbit Science. 2003;11(1):23-32. 

[14] Ortiz Hernández JA, Lozano R. Effect of breed and sex on rabbit carcass yield and meat quality. World 

Rabbit Science. 2001;9(2). 

[15] Ezzeroug R, Belabbas R, Argente MJ, Berbar A, Diss S, Boudjella Z, Talaziza D, Boudahdir N, García 

MD. Genetic correlations for reproductive and growth traits in rabbits. Canadian Journal of Animal 

Science. 2019 Dec 5;100(2):317-22. 

[16] Cameron ND. Selection indices and prediction of genetic merit in animal breeding. CAB international; 

1997. 

[17] Adeolu IA, Ibe SN. Application of Best Linear Unbiased Predictor (BLUP) in Estimating Breeding 

Value for Rabbit Bucks Raised in Humid Tropics. Nigerian Journal of Animal Science. 2020 Jul 

2;22(1):33-41. 

 


