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SUMMARY  

 

This experiment was designed to compare the productive performance, reproductive efficiency,  

physiological reactions and behavioral traits in males and females of two breeds of rabbits, Baladi Red (BR) and 

New Zealand White (NZW) rabbit breeds. Fifty two mature males and females rabbits were used in this 

experiment. Twenty six from each breed were used (6 males and 20 females). At the bigining of  the experiment, 

age of animales  averaged 4-5 months and their weight averaged 2.20-2.50 Kg for each breeds.  

Results of this study indicated that, there were significant differences between both breeds and sexes on most 

studied traits. Females had (P≤0.05) superior physiological body reactions and lower hematological parameters 

than those recorded for males, irrespective of breed factor. Howeber, no significant differences were found 

between breeds on physiological body reactions and hematological parameters, irrespective of sex of breed. 

Also, the results showed that, NZW rabbit bucks had significantly (P≤0.05) higher libido, whole ejaculate 

volume, dead spermatozoa, and insignificant higher sperm concentration/ml than those obtained in BR bucks 

breed. In contrast, BR rabbit bucks had (P≤0.05) higher semen pH, net ejaculate volume and initial motility, and 

had insignificant higher sperm concentration/ejaculate than those obtained in NZW bucks breed. 

Also, NZW rabbit does had significantly (P≤0.05) higher receptivity percent, litter size at weaning, milk yield 

and walking behavior percent, and had insignificant higher vulva color score, number of parities and litter size 

at birth than those recorded in BR breed. Contrary, BR rabbit does had (P≤0.05) higher, body weight after one 

year, kindling intervals, average kit weight at weaning, sitting behavior percent, and insignificant higher 

conception rate than those obtained in NZW rabbit does breed. Moreover, the results showed that, NZW rabbit 

breed had significantly (P≤0.05) lower mortality rate of the youngs than those recorded in BR breed. In relation 

to adult animals, BR was lower mortality rate than NZW breed. Moreover, the results showed that there was 

positive correlation between conception rate and most semen characteristics, In contrast there were negative 

correlations between mortality rate of the young and both female behavioral activities and milk yield. 

It is concluded that, libido and semen characteristics in BR bucks seems to be better than those recorded by 

the WNZ bucks. However, productive and reproductive efficiency in NZW does appears to be higher than those 

obtained from BR breed, under the same managerial conditions. 
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INTRODUCTION  

 

Rabbits have high efficiency in the production of 

meat compared to other farm animals. For that 

reason, rabbits can be considered as a source of 

animal protein and can be subjected to local 

conditions. Also, rabbit production is correspondence 

with all levels of production, whether big ones or 

small ones and therefore, the field investment of 

rabbit production is available for everyone, especially 

young people and girls in the countryside. Moreover 

there are a number of breeds of rabbits which could 

be more than 40 breed and are bred for different 

purposes: meat, fur, hair and shows (Stephen et al., 

2013).  

Egyptian local strains of rabbits could be as 

follows: Baladi Red, Baladi Black, Mountain rabbits 

(Gabaly). Baladi Red which was produced at the 

research stations of the Animal Production Research 

Institute for more than 50 years and is the result of 

mixing Baladi rabbit with Felander gray and then 

selection to the red color was carried out. This strain 

of rabbits is low in the productive and reproductive 

performance, and productivity of milk (Khalil, 

1999&2002). Moreover, Khalil (2002) reported that, 

Baladi red rabbits had higher tolerance to climatic 

stress and disease resistance compared to the exotic 

breeds raised in Egypt. 

Several studies were carried out to examine 

productive and reproductive ability of native and 

exotic breeds under Egyptian conditions; such as, 

Abd El-Aziz et al. (2002) used Gabali and NZW 

rabbit breeds and Seleem et al. (2008) used Baladi 

Black and NZW rabbit breeds. However, there is 

insufficient information about productive and 

reproductive performances of Baladi Red compared 

with NZW breed under the same conditions.  

The objective of this study was to assess and 

evaluate the productive, reproductive,  physiological 

and behavioral traits of a well adapted local breed 

(Baladi Red, BR) in comparison to a less adapted 
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exotic breed (New Zealand White, NZW) under 

Egyptian environemntal conditionson throughout one 

year of production. 

 

MATERIALS AND METHODS 
 

1. Animals and management 
 

This experiment was carried out at a rabbitry of 

the experimental farm belonging to Faculty of 

Agriculture, Suez Canal University, Ismailia, Egypt. 

The experiment was done during a complete one year 

of production from February, (2013) to February, 

(2014). Rabbits were kept continuously under the 

same managerial and environmental conditions 

during the whole experimental period. 

Fifty two mature males and females of two 

different breeds of rabbit 26 (6 males and 20 

females) from each breed were used in this study. 

These breeds were Baladi Red (BR) and New 

Zealand White (NZW). Animals were healthy and 

free of any external parasites or skin diseases. At the 

beginning of the experiment, age of animals 

averaged 4-5 months and their weight averaged 

2.20-2.50 Kg. All rabbits were individually housed 

in galvanized wired cages, where feed and water 

were provided ad libitum. Animals were fed on basal 

pellet ration contained yellow corn, soybean meal, 

corn gluten, minerals and vitamins premix, bone and 

molasses. The calculated chemical components of 

the diet were 17% crude protein, 2.8% fat, 10% 

crude fiber and 2600 kcal digestible energy/kg diet. 

Lighting system was 16 hrs light/8 hrs dark in the 

rabbitry during the experimental period. Does were 

transferred to the rabbit bucks cages for natural 

mating process and kept under examination until 

natural mating was successfully completed. 

 

2. Experimental design 
 

Rabbit does were mated according to their body 

weight (BW). The average BW at mating ranged 

between 2.500 to 2.750 kg for each breed. The mating 

season started from February until June, 2013 (1
st
 

period) and stopped during July and August (hot 

season) and restarted again from September to 

February, 2014 (2
nd

 period). Ambient temperature 

and relative humidity inside rabbitry were recorded 

daily during the experiment periods by using 

thermometer and hygrometer. The temperature–

humidity index (THI) was estimated according to 

thermal comfort level of an animal environment 

according to Marai et al. (2002) for rabbit is a 

function of temperature and relative humidity of the 

enclosure. It was measured according to the following 

equation:  THI = dbºC- [(0.31 - 0.31 RH) (dbºC - 

14.4)], where db ºC=dry bulb temperature in Celsius 

and Rh=RH%/100. The estimated values of THI were 

classified as follows: less than 22.2=absence of heat 

stress, 22.2-23.2=moderate heat stress, 23.3-

25.5=severe heat stress and more than 25.5=very 

severe heat stress (Table 1). 

 
Table 1. Averages of ambient temperature (AT,

o
C), relative humidity (RH, %) and temperature-humidity 

index (THI) in the rabbitry during the experimental periods 

Periods AT (
o
C) RT (%) THI 

 Max Min Mean   

1
st
 period (February - June)  25.8±0.5 15.0±0.9 20.4±0.8 60.7±7.7 19.9 

Rest period ( July-August)  35.8±1.5 25.2±0.8 30.5±0.7 55.6±7.7 28.4 

2
nd

  period (September-February) 27.5±3.2 16.8±2.8 22.2±2.9 62.3±5.7 21.0 

 

3. Experimental studied traits  

3.1. Physiological body reactions  
 

 Thermo-cardio-respiratory responses including, 

rectal temperatures (RT), respiratory rate (RR) and 

pulse rate (PR) of bucks and does were recorded in 

the morning between 8:00-10:00 am for each animal. 

RT was measured in animals by using clinical 

thermometer which inserting for one minute into the 

rectum for about 2cm from anus oriffice after 

liniment by pure vaseline. RR was measured by 

counting the movements of the chest muscles. PR 

was measured by counting pulses in the femoral 

artery with a finger for a period of one minute (Kishk 

et al., 2009).   
 

3.2. Hematological parameters    
 

 Blood samples were collected from each animal 

from the ear vein in heparinized tubes during the 

morning between 8:00-10:00 am. Red blood cells 

(RBCs) and white blood cells (WBCs) were counted, 

hemoglobin concentration (Hb) and hematocrit values 

(Ht) were measured in fresh blood samples using 

NIHON KOHDEN equipment (automated 

hematology analyzer). 
 

 

3.3. Rabbit semen characteristics     
 

Semen was collected from the bucks twice/week 

by using rabbit artificial vagina during November and 

December, 2013. Reaction time was determined using 

stopwatch to determine the time that the buck spent to 

give an ejaculate. Semen characteristics were 

estimated immediately after collection in each 

ejaculate such as; semen ejaculates volume, pH value, 

initial motility %, sperm concentration, live and dead 

sperm percentage. Ejaculate volume was measured to 

the nearest 0.1 ml using a graduated collection tube. 

Sperm motility (%) was estimated microscopically at 

400X by using a drop of diluted semen with a drop of 

warm 0.9% saline solution (NaCl) and covered with 

cover slip on a warm slide. Semen pH was estimated 
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by using pH indicator papers ranging from 6.0 to 8.0 

with 0.2 grades. Sperm concentration per ejaculate 

was determined using the hemocytometer. The 

percentage of dead spermatozoa was estimated using 

eosin-ngrosin stain. Percentage of dead spermatozoa 

was estimated by counting the number present in 100 

sperm in different fields on the slide (Blom, 1983).  
 

3.4. Productive and reproductive traits of does 
 

 Before mating of each doe, vaginal-vulva status 

was examined visually and classified into three 

categories according to the coloration as red pale, 

rose and dark red (Kishk et al., 2006). Receptivity 

percent was calculated as a percentage of the number 

of mated females from all females provided to 

mating. Conception rate was calculated as a 

percentage of the number of pregnant females from 

all mated females. Litter size and weight at birth and 

weaning were recorded. Kindling intervals, number 

of parities and mortality rates were recorded during 

the experimental period. Milk yield for each doe was 

recorded for one day/week at 8:00 am as the 

difference in the weight of pups before and after 

suckling. The pups were separated before suckling for 

14 hour at the 1
st
, 2

nd
, 3

rd
, 4

th
 week of lactation period. 

Reproductive efficiency of does was calculated using 

the following formula: (number of kits at weaning of 

breed A/number of kits at weaning of breed B)*100. 

 
 

3.5. Behavioural activities 
 

Sexual behaviour test of the bucks was recorded 

during the last month of the experimental period. The 

aim of this test was to evaluate the sexual behaviour 

activities of both breeds during 10 minutes. During 

this test, the female was presented to each male. 

Semen was collected by artificial vagina. Sexual 

behavioural traits were estimated according to Anders 

et al. (1996) such as: number of ejaculations, total 

semen volume and mounting and ejaculation intervals 

(min). Also, the behavioral traits of the females were 

studied after the end of the experimental period using 

a video camera. All examined females were neither 

pregnant nor suckling. During this test, each doe 

transferred into individual cage 

(100cmX50cmX50cm). The behavioral traits were 

recorded for one hour per doe in each breed. From the 

video tapes, at 5 min interval (time sampling) the 

basic activities (percentage of does standing, sitting 

or walking) were recorded according to Kishk et al. 

(2008) and Khalil et al. (2009).  

 

3.6. Statistical analysis 
 

Data were analyzed using the General Linear 

Model (GLM) procedure of SAS (SAS Institute Inc., 

1998). Differences among means were detected using 

Duncan’s new multiple test (Duncan, 1955). 

Correlation coefficients among traits were estimated.  

 

The mathematical model used for physiological body 

reactions and hematological parameters was: 

Yijk = μ+ bi + sj + b*sij + eijk 

Where: 
Yijk = the observation on the kth individual from the ith 

breed in jth sex. 

μ = the overall mean. 

bi = the fixed effect of the ith breed (i= BR and NZW). 

sj = the fixed effect of the jth sex (j= male and female). 

b*sij = the interaction between ith breed and jth sex. 

eijk = the random error associated with the 

 Individual ijk. 

The mathematical model used for semen quality, 

productive, reproductive and behavioral traits was: 

 Yij = μ+ bi + eij 

  Where: 

 

RESULTS AND DISCUSSION  

 

1. Physiological body reactions  

 

Data in Table (2) shows the effect of breed, sex 

and their interaction on physiological body reactions 

(RT, RR and PR). Analysis of variance revealed no 

statistically significant differences due to breed and 

the interaction between breed and sex in all 

parameters. On the other hand, there was significant 

difference (P≤0.05) between the two sexes in all 

traits. The females had significantly higher RT, RR 

and PR values than those recorded in the males, 

irrespective of breed. This result is similar to the 

results reported by Hebold and Bleuel (1973) who 

noticed that the female rabbits had higher rectal 

temperature (39.30°C) than the males (38.95°C). 

Also, Pericin and Grieve (1984) recorded that, the 

female Chinchilla rabbits showed significantly higher 

body temperatures than the males. In this respect, 

Seleem et al. (2008) recorded that, the female rabbits 

had significantly higher physiological body reactions 

(RT, RR and PR) than those recorded in males. This 

difference could be explained in terms of cyclical 

variation occurring in female animals, which causes 

increase in metabolic rates and physiological 

activities of the females (Kihlstrom and Lundberg, 

1971). On the other hand, there were no statistically 

significant differences due to breed and their 

interactions in all parameters.  

 

2. Hematological parameters 
 

Results of hematological parameters including 

RBCs, WBCs, Hb and Ht values of blood samples of 

bucks and does as affected by breed, sex and their 

interactions are presented in Table (3). There were no 

significant differences between breeds and the 

interaction between sex and breed in all parameters. 

These results are in agreement with the results 

obtained by Burnett et al. (2006) who recorded that, 

breed did not have a significant effect on the 

hematological parameters in rabbits. Moreover, NZW 

Yij = the observation on the jth individual from the ith breed. 

μ = the overall mean. 

bi = the fixed effect of the ith breed. 

eij = the random error associated with the individual ij. 
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breed had insignificantly lower in all parameters than 

those recorded in NZW breed. This decline may be 

due to an increase of reproductive efficiency of NZW 

breed than BR breed (Table 5). Moreover, significant 

(P<0.05) differences were found between the two 

sexes in all parameters except WBCs. The males had 

significantly higher RBCs, Hb and Ht and 

insignificantly higher WBCs values than those 

recorded in the females, irrespective of breed. These 

results are in agreement with the results obtained by 

Burnett et al. (2006) who recorded that, the male 

rabbits had significantly higher RBCs, Hb and Ht 

values than the females. This increment in 

hematological parameters in the males may be related 

to sexual hormones. Androgens may increase RBCs 

production (Kerr, 2002). Also, the reduction in  the  

erythrocyte  count  and  hemoglobin  values in  the 

female  animals,  may  be  related  to  the  

physiological  anaemia  occurring  due  to  

hemodilution (Ozegbe,  2001).  

 

Table 2. Physiological body reaction of BR and NZW rabbits (Means±SE)  

Parameters 
     Sex 

Breed 
Overall 

     BR  NZW 

Rectal temperature (
o
C) Male 38.30±0.11 38.24±0.08 38.27±0.07

B
 

 Female 38.78±0.07 38.95±0.06 38.86±0.05
A
 

 Overall 38.56±0.05 38.58±0.05  

Respiration rate (R/m) Male 125.91±3.22 119.63±1.26 123.75±2.36
B
 

 Female 150.24±3.71 151.73±4.72 151.03±3.45
A
 

 Overall 138.58±3.45 135.68±3.98  

Pulse rate (P/m) Male 133.45±1.85 129.70±1.56 131.61±1.25
B
 

 Female 149.79±3.64 154.36±5.25 152.35±3.28
A
 

 Overall 141.56±2.66 142.06±4.25  
A,B

Means within column not sharing a common superscript differed significantly (P≤ 0.05). 

 

Table 3. Hematological parameters of BR and NZW rabbits (Means±SE) 

Parameters 
       Sex 

Breed 
Overall 

        BR NZW 

RBCs  (x10
6
/ml) Male 5.80±0.12 5.66±0.52 5.73±0.15

A
 

 Female 5.47±0.25 5.25±0.21 5.35±0.18
B
 

 Overall 5.56±0.21 5.42±0.20  

WBCs  (x10
3
/ml) Male 9.12±1.25 7.33±1.53 8.23±1.08 

 Female 8.30±0.91 7.40±1.21 7.81±0.95 

 Overall 8.61±0.88 7.35±1.52  

Hemoglobin (g/100ml) Male 13.27±0.23 13.01±0.22 13.14±0.20
A
 

 Female 12.30±0.25 11.77±0.31 12.05±0.19
B
 

 Overall 12.80±0.26 12.35±0.31  

Hematocrit (%) Male 39.16±0.44 38.03±0.52 38.59±0.32
A
 

 Female 36.87±0.61 35.80±0.65 36.15±0.42
B
 

 Overall 37.95±0.66 36.92±0.65  
        A,B

Means within column not sharing a common superscript differed significantly (P≤ 0.05). 

 

Table 4. Libido and semen characteristics evaluation of BR and NZW rabbit bucks (Means±SE) 

Parameters 
Breed 

BR NZW 

Libido (sc) 22.47±0.61
b
 28.33±0.91

a
 

Whole ejaculate volume (ml) 0.91±0.62
b
 1.29±0.05

a
 

Net ejaculate volume (ml) 0.52±0.02
a
 0.38±0.02

 b
 

Semen pH value 7.77±0.01
a
 7.16±0.28

 b
 

Initial motility (%) 74.05±1.42
a
 66.18±1.61

b
 

Dead spermatozoa (%) 11.81±0.43
 b
 18.60±0.52

a
 

Sperm concentration (x10
6
/ml) 411.27±13.71 443.13±12.91 

Sperm concentration (x10
6
/ejaculate) 206.73±13.83 172.86±11.63 

a,b
Means within row not sharing a common superscript differed significantly (P≤ 0.05). 

 

3. Libido and semen characteristics  
 

The effect of breed on libido and semen 

characteristics of rabbit bucks are presented in Table 

(4). BR breed had significantly higher (P≤0.001) net 

ejaculate volume (without gel portion), semen pH and 

sperm initial motility and lower (P≤0.001) reaction 

time, whole ejaculate volume (with gel portion) and 

dead spermatozoa (%) and insignificantly lower 

sperm concentration (x10
6
/ml & x10

6
/ejaculate) than 

those recorded in NZW bucks breed.  
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These results are comparable with those obtained 

by Meshreky et al. (2005) who compared Baladi Red 

breed with V-line rabbit bucks. Also, Safaa et al. 

(2008) and Seleem et al. (2008) recorded that BB 

rabbit bucks performed significantly better than NZw 

bucks in terms of libido and semen characteristics or 

sperm production under the environmental conditions 

in Egypt. The differences among breed groups in 

libido and semen quality may be due to the variations 

in pituitary gland activity that can affect the secretion 

of luteinizing hormone which affects the secretion of 

testosterone from the interstitial tissues of the testes 

(Seleem, 2003).  

 

4. Productive and reproductive traits  
 

Results in Table (5) show the effect of breed on 

productive and reproductive traits. BR breed recorded 

significantly superior kindling interval (days), 

mortality rate of young (%) and body weight of does 

after one year (g), than these recorded in NZW breed. 

In contrast, NZW breed recorded significantly higher 

receptivity (%), average total litter size (no/doe) at 

weaning and average litter size (no/parity) than those 

recorded in BR breed.    

On the other hand, BR had insignificantly higher 

conception rate (%) and average kit weight at 

weaning (g) than those obtained in NZW breed. In 

this respect, NZW breed had insignificantly higher 

vulva color, average total litter size at birth (no/doe), 

average total litter weight at weaning/doe/parity and 

number of parities than those recorded in BR breed. 

However, mortality rate of the adult animals was 

higher in NZW breed compared to BR breed. 

These results are partially in agreement with those 

obtained by Seleem et al. (2008) using Baladi Black 

and NZW rabbits. They found that, Baladi Black had 

significantly higher conception rate, kindling rate and 

kits weight at weaning than those recorded in NZW 

breed. The difference in reproductive traits among the 

breeds may be due to the changes in the physiological 

efficiency of rabbit does (El-Maghawry et al., 1999). 

Also, several investigations reported that, kindling 

intervals are longer in BR does than in NZW breed. 

Youssef (1992) and Khalil (2002) Abd El-Halim 

(2003) and Gharib (2008) recorded that kindling 

interval (days) of BR breed ranged between 49 to 78 

day. On the other hand, El-Gaafary et al. (1992), Abd 

El-Raouf (1993) and Marai et al. (2006) reported that 

kindling interval of NZW breed ranged between 41.3 

to 43.6 days. This may be due to a high number of 

Kindling intervals of BR breed which is having poor 

receptivity since their first mating after kindling 

(Khalil, 2002).  

On the other hand, many workers did not find 

significant differences between two breeds in average 

litter size at birth.  Khalil (2002), Mabrouk et al. 

(2008) and Gharib (2008) reported that average litter 

size at birth of BR ranged between 6.2 to 6.6/doe. 

Marai et al. (2006) and Abdel-Monem (2009) 

reported that the average litter size at birth of NZW 

rabbit ranged between 6.5 to 6.9/doe. Moreover, other 

researchers recorded significant differences between 

breeds in average litter size at weaning, NZW breed 

had increased number than BR breed. Moreover, 

Khalil et al. (1995) reported that, the average litter 

size at weaning of BR ranged between 3.4 to 3.7/doe. 

Abdel-Samee et al. (1994) and Hassanien and 

Baiomy (2011) reported that the average litter size at 

weaning of NZW rabbit ranged between 4.1 to 

4.5/doe.  

The reason for few numbers of kits at weaning in 

BR compared with NZW breed is due to increased 

mortality rate of kits. Some researchers recorded this 

point. Galal and Khalil (1994) reported that the 

average pr-weaning mortality rate of BR ranged 

between 35 to 60.2%, but it ranged between 23.18 to 

48.7 % in NZW breed (Tawfeek and Hindawy, 1991, 

El-Bogdady et al., 1992 and Galal and Khalil, 1994). 

Increasing pre-weaning mortality rate of BR may be 

related to decrease fairly the maternal ability of doe 

to suckle its kids (El-Maghawry et al., 1999). 

 

5. Milk yield 
 

The effects of breed on the average weekly milk 

yield (MY) during the four weeks from birth to 

weaning are presented in (Table 6). Analysis of 

variance revealed that, there were highly significant 

differences (P<0.01) between breeds in the average 

weekly MY. NZW breed recorded significantly 

higher average weekly MY than those recorded in BR 

breed.  

These results agree with those reported by El-

Maghawry (1993), Bassuny (1999), Khalil (2002) and 

Gad Alla et al. (2005) who recorded that, the average 

range of total milk yield in NZW breed was higher 

than that recorded in BR throughout the four weeks. 

The higher MY of NZW rabbit does reflect a good 

maternal genetic characterises in milk production. 

This trait may be important factor to reducing the 

mortality rate of kits from birth to weaning in NZW 

breed compared to BR breed. 

 

6. Behavioral activities traits 

a- Sexual activities of bucks 
 

The effect of breed on some sexual behavioral 

activities of rabbit bucks including mounting and  

ejaculation intervals (min), number of ejaculations 

and total semen volume (ml) (across 10 minutes) are 

presented in Table (7). NZW bucks breed had 

significantly (P≤0.05) higher number of ejaculations 

and total semen volume and lower (P≤0.05) 

ejaculation intervals and insignificant lower mounting 

intervals than those recorded in BR bucks breed. This 

test showed that, NZW bucks breed had better sexual 

behavior activities than BR bucks breed under the 

same conditions.  

 

b- Basic activities of does   

Effects of breed on behavioral activities traits of 

rabbit does are presented in Table (7). BR does breed 

had significantly (P≤0.05) higher percentage of 

walking and lower percentage of sitting than those 
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recorded in NZW breed. On the other hand, there were 

no significant differences between breeds on walking 

percent.   

Our results showed that does of NZW breed had 

more activity than BR breed. The higher behavioral 

activity of NZW rabbit does reflect a good maternal 

behavior towards their kits. These results may explain 

the decline in the mortality rate of kits from birth to 

weaning stage for NZW breed compared to that in BR 

breed. Also, these results indicate that there is a poor 

maternal behavior of BR breed towards their kits 

which caused increased mortality rates during the 

same period.  

 

7. Correlation coefficients between some productive 

and reproductive traits  

The correlation coefficients between some 

productive and reproductive traits are presented in 

Table 8. The results showed that there were varied 

relationships between studied traits, but we focused 

only on the most important relationships.     

 Significant (P≤0.05) positive correlations were 

found between net semen ejaculate and initial 

motility percent, sperm concentration/ejaculate, and 

conception rate. Also, between initial motility percent 

and conception rate. As well, between receptivity and 

vulva color, milk yield, and female activity. Also, 

between kindling intervals and mortality rate of the 

young. In contrast, significant (P≤0.05) negative 

correlation were found between reaction time and net 

semen ejaculate, dead spermatozoa percent, and 

sperm concentration/ ejaculate. Also, between 

conception rate and receptivity percent, milk yield 

and female activity. As well, between receptivity and 

kindling intervals. Also, between mortality rate of the 

young and receptivity, vulva color, milk yield, and 

female activity.  

 

Table 5. Productive and reproductive traits of BR and NZW rabbit does (Means±SE) 

Parameters 
Breed 

P value 
BR NZW 

Doe weight at mating 2642.50±38 2648.75±28.4 0.897 

Doe weight after one year 3497.50±10.71
 a
 3100±9.53

 b
 0.015 

Kindling interval (days) 62.17±5.34
 a
 42.84±4.23

 b
 0.008 

Receptivity (%) 32.45±6.34
 b
 61.61±7.23

 a
 0.003 

Conception rate (%) 93.10±4.81 87.88±5.35 0.496 

Vulva color (score) 2.38±0.14 2.42±0.12 0.724 

Average litter size (no/parity)                                                                                                                                                                                                                                           

         at birth (no) 6.60±0.41 6.98±0.32 0.861 

         at weaning (no) 3.34±0.38
b
 4.48±0.31

 a
 0.023 

Average total litter weight/doe/parity   

         at birth (g) 440.15±30.88 439.97±17.05 0.996 

         at weaning (g) 1288.35±102.21 1440.47±80.08 0.101 

Average Kit weight    

         at birth (g) 65.28±0.93 67.28±1.48 0.275 

         at weaning (g) 333.31±4.88 314.03±9.61 0.109 

No of parities 3.25±0.52 3.88±0.51 0.378 

Average total litter size (no/doe)   

         at birth (no) 22.48±3.01 25.51±2.97 0.491 

         at weaning (no) 10.85±1.35
 b
 17.38±2.66

 a
 0.034 

Mortality rate of young's (%) 50.15±4.78
 a
 31.62±4.56

 b
 0.001 

Mortality rate of does (%) 5.00 15.00  

Reproductive efficiency (%) 62.42 160.18  

a,b
Means within row not sharing a common superscript differed significantly (P≤ 0.05).  

  

Table 6.  Average weekly milk yield of BR and NZW rabbit does (gm/day/doe, Means±SE) 

Week 
Breed 

BR NZW 

1 101.73±0.33
 b
 108.75±0.40

 a
 

2 113.38±0.62
 b
 152.50±1.32

 a
 

3 135.25±0.61
 b
 165.46±0.72

 a
 

4 73.13±1.04
 b
 96.50±0.61

 a
 

Overall 105.87±0.33
 b
 130.81±0.21

 a
 

a,b
Means within row not sharing a common superscript differed significantly (P≤ 0.05).  
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Table 7. Sexual behavior traits of bucks and basic behavior traits of does (Means ± SE) 

Behavioral Traits 
Breed 

P value 
BR NZW 

a- Sexual traits of bucks    

     Mounting interval (min) 3.88±0.14
 a
 2.25±0.42

 b
 0.048 

     Ejaculation  interval (min)  4.72±0.79 4.45±1.41 0.871 

     Number of ejaculations 2.33±0.15
 b
 2.70±0.18

 a
 0.043 

     Total semen volume (ml) 
1.55±0.15

 b
 2.63±0.12

 a
 

0.000 

 

b- Basic behavior traits of does     

          Standing (%) 39.48±3.92 39.92±6.74 0.949 

          Walking (%) 19.13±4.36
 b
 37.21±8.15

 a
 0.050 

          Sitting (%) 41.39±7.25
 a
 22.75±5.76

 b
 0.049 

 a,b
Means within row not sharing a common superscript differed significantly (P≤ 0.05). 

 

Table 8: Correlation coefficients between some productive and reproductive traits 

  NE IM DS SCE CR Rec VC KI NP KNB KNW MY FAct MRY 

RT -.431* -.251 -.547** -.437** -.333          

NE 1.00 .460* -.361* .861** .453*          

IM  1.00 -.529** .217 .486**          

DS   1.00 -.117 -.748**          

SCE    1.00 -.236          

CR     1.00 -.503* -.258 .312 .092 .182 -.219 -.532* -.520* .495 

Rec      1.00 .552* -.607 .083 -.002 .305 .723** .762** -.744** 

VC       1.00 -.507 .563* .576* .627** .679** .653** -.701** 

KI        1.00 .064 .063 -.100 -.659** -.699** .716** 

NP         1.00 .901** .666** .254 .155 -.287 

KNB          1.00 .795** .176 .032 -.115 

KNW           1.00 .429 .231 -.219 

MY            1.00 .950** -.907** 

FAct             1.00 -.964** 

MRY              1.00 

RT= Reaction time, NE= Net ejaculate, IM= Initial motility, DS= Dead spermatozoa, SCE= Sperm concentration/ejaculate, 

CR= conception rate, Rec= Receptivity, VC=Vulva color, KI= Kindling Intervals, NP= Number of parities, KNB= kits 

number at birth, KNW= kits number at weaning, MY= Milk yield, FAct= Female Activity, YMR=Mortality rate of young, 

*= (P≤0.05), **= (P≤0.01). 

 

 

        Our results indicated that semen characteristics 

of BR rabbit bucks were better than those recorded in 

NZW rabbit bucks. This fact was reflected in 

conception rate in BR does breed when compared 

with NZW does breed, where positive correlation was 

found between conception rate and most semen 

characteristics (Table 8). However, some productive 

and reproductive performance parameters of NZW 

were little higher than those obtained from BR breed. 

This result may be due to the suggested points:1) 

higher receptivity percent, 2) lower kindling intervals, 

3) lower mortality rates of the young in NZW rabbits. 

Moreover, positive correlations were found between 

kits number at weaning and receptivity percent, 

number of parities and milk yield, and negative 

correlation with mortality rate of the young and 

kindling intervals in NZW rabbits (Table 8).   

         Moreover, lower mortality rates of the young in 

NZW breed compared to BR breed may be due to: 1) 

higher milk yield, 2) increase female behavioral 

activities (maternal behavior) of NZW does breed 

compared with BR does breed. In this respect, the 

results revealed that there were significant (P≤0.01) 

negative correlations between mortality rates of the 

young and both female behavioral activities and milk 

yield in BR rabbits (Table 8).   

In conclusion, sexual libido and semen 

characteristic in BR bucks were better than those 

recorded by the WNZ bucks. However, productive 

and reproductive efficiency in NZW does appear to 

be higher than those obtained from BR breed under 

the same managerial conditions. 
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  عاٍةالنفس ظ وف اران  النَوزٍالنيى األبَط تحت مقاارنة باألاران  اللديً األمر  أللالفسَولوجٌ اإلنتاجٌ واألداء تقََم 

 
 محري محري عوض -أمنَه محري عَسٌ  -ولَي مسَن كشك  -مسن علي الغفاار خدَل  

 اإلسراعَدَة, مص . ,معة قناة السوٍسكدَة الزاراعة, جاقسم اإلنتاج الحَواني,   
 

اىبيذٙ األحَش  ّبد سالىخيإىزم٘س ٗ آلداء اإلّخبجٚ، اىنفبءٓ اىخْبسييت، اىحبىت اىفسي٘ىجيت، اىصفبث اىسي٘ميتاٍقبسّت  بٖذفاىخجشبت ٕزٓ أجشيج 

 .أّثٚ( 22رم٘س&  6ٍِ مو سالىٔ ) 26، ىخيٍِِ اىسال ّثٚأرمشٗ 52. اسخخذً فٚ ٕزٓ اىذساسٔ ححج ّفس ظشٗف اىشعبيت ٗاىْي٘صيالّذٙ األبيض

 مجٌ. 2.52 -2.22شٖ٘س بَخ٘سط ٗصُ  5-4يت اىخجشبت ٍِ اعْذ بذىيسالىخيِ مبُ ٍخ٘سط عَش اىحي٘اّبث 

 :أٗضحج اىْخبئج ٍبييٚ

 فٚ ٍعظٌ اىصفبث اىَذسٗسٔ.اىجْسيِ بيِ ٗمزىل بيِ اىسالىخيِ  (P≤0.05) ٗج٘د فشٗق ٍعْ٘يت

مَب اّخفضج ٍعْ٘يب ٍعبييش حفبعالث اىجسٌ اىفسي٘ى٘جيت )حشاسة اىَسخقيٌ، ٍعذه اىخْفس، ٍعذه اىْبض(  فٚ P≤0.05)) ّبد ٍعْ٘يباإلحف٘قج 

((P≤0.05  ًٍٗع تزم٘س بغض اىْظش عِ اىسالىحَشاء، مَيت اىٖيَ٘جي٘بيِ، ّسبت اىٖيَبح٘مشيج( ٍقبسّت ببىاىفٚ ٍقبييس ص٘سة اىذً )مشاث د .

  .ٍٗقبييس ص٘سة اىذً ٗاىجْس ٍعْ٘يب عيٚ ٍعبييش حفبعالث اىجسٌ اىفسي٘ى٘جيت تخو بيِ اىسالىاخذرىل ىٌ حؤثش اىسالىت ٗال اى

، اىحجٌ اىنيٚ ىيقزفٔ، ّسبت (صً ىيجَب مو ٍِ اىشغبت اىجْسيت )اى٘قج اىالفٚ  P≤0.05)اىْي٘صيالّذٙ األبيض ٍعْ٘يب )رم٘سسالىت  جحف٘ق

 سالىت اىبيذٙ األحَش.ي٘اّبث اىَْ٘يت/ٍو ٍقبسّت بزم٘سٗحف٘ق غيش ٍعْ٘ٙ ىخشميضاىح ،اىحي٘اّبث اىَيخٔ

ىيقزفٔ )بذُٗ جيو(، اىحشمت اىخقذٍيت ىيحي٘اّبث اىَْ٘يت، دسجت فعيٚ اىحجٌ اى مو ٍِ فٚ P≤0.05)مَب حف٘قج رم٘سسالىت اىبيذٙ األحَش ٍعْ٘يب )

             سالىت اىْي٘صيالّذٙ األبيض.ٗحف٘ق غيشٍعْ٘ٙ فٚ حشميض اىحي٘اّبث اىَْ٘يت/قزفت ٍقبسّت بزم٘س ، pHحشميض 

اىْسبت اىَئ٘يت اىخيفت عْذ اىفطبً، ٍحص٘ه اىيبِ، ٍعذه قب٘ه اىزمش، عذد  مو ٍِ فٚ P≤0.05)اىْي٘صيالّذٙ األبيض ٍعْ٘يب )سالىت إّبد  جحف٘ق

 .حَشئّبد سالىت اىبيذٙ األاىخيفت عْذ اىَيالد ٍقبّت بعذد ، بطٍُ٘عْ٘ٙ فٚ ىُ٘ اىشفشيِ، عذد اىٗحف٘ق غيش  ،ٚاىَش ىسي٘ك

اىفخشٓ بيِ ٗالدحيِ،  ّخبجٚ،إجسٌ االٍٖبث بعذ عبً ٗصُ مو ٍِ  فٚ P≤0.05)ٍعْ٘يب ) حف٘قج إّبد سالىت اىبيذٙ األحَش ٍِ رىل فقذ ٗعيٚ اىعنس

ئّبد سالىت اىحَو ٍقبسّت ب ثٗحف٘ق غيش ٍعْ٘ٙ فٚ ٍعذال ،سي٘ك اىشق٘د عيٚ أسضيت اىبطبسيتاىَئ٘يت ىْسبت اىعْذ اىفطبً،  ٍخ٘سط ٗصُ اىخيفٔ

 .اىْي٘صيالّذٙ األبيض

ٍِ رىل ٍقبسّت بسالىت اىبيذٙ األحَش. ٗعيٚ اىعنس اىْف٘ق ىيخيفٔ  ثفٚ ٍعذال P≤0.05)) يبٍعْ٘ بّخفبضإاىْي٘صيالّذٙ األبيض سالىت حققج مَب 

  اىْي٘صيالّذٙ األبيض.  سالىتبضج ّسبت اىْف٘ق فٚ سالىت اىبيذٙ األحَش ٍقبسّت فخّإفٚ اىحي٘اّبث اىببىغٔ ف

اىبيذٙ األحَش حبذٗ أفضو ٍِ اىخٚ سجيخٖب رم٘س  سالىت ىذٙ رم٘سٗصفبث اىسبئو اىَْ٘ٙ أُ اىشغبت اىجْسيت  ّٗسخْخج ٍِ ٕزٓ اىذساسٔ       

عيٚ ٍِ حيل اىخي حٌ اىحص٘ه عييٖب مبّج األّبد سالىت اىْي٘صيالّذٙ األبيض إلاىنفبءة اإلّخبجيت ٗاىخْبسييت ٗعيٚ اىعنس فبُ اىْي٘صيالّذٙ األبيض. 

 .اىشعبيت ظشٗفّفس ححج ٍِ سالىت اىبيذٙ األحَش، 

 


