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ABSTRACT 
 

The experiment was conducted at Kaposvár University with Pannon Ka (maternal line) rabbits which 
were divergently selected for low (Lean) or high (Fat) total body fat content. Rabbit does in the fifth 
generation were housed in two identical rooms (30 Lean and 30 Fat does/room) which were only 
different in temperature (normal: 20°C or warm: 30°C). The performance of does was examined 
during two consecutive reproductive cycles. Kindling rate was significantly higher in the Fat line only 
in the first cycle (P<0.05). The 21-day litter size was higher for the Fat group in both cycles (P<0.05). 
Litter weight at 21 day was higher at the normal temperature (P<0.001). The feed intake of the does 
was higher in normal temperature (P<0.001). The milk yield of does was measured during the first 
cycle, and it was lower in the warm room (P<0.001), but difference between lines was not observed. 
Ultimately, high temperatures are less detrimental to the production of rabbit does with more fat 
reserves than lean rabbits. 
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INTRODUCTION 
 
In intensive and semi-intensive reproductive rhythms, the rabbit does are inseminated 1-3 and 11 d 
after kindling, respectively during lactation, and therefore energy and nutrients are required 
simultaneously for milk production and fetal development. If the need of the doe is not sufficiently 
met with the requirement, energy used for milk production may also inhibit fetal growth and vice 
versa (Fortun-Lamothe, 2006). It is expected that the performance of does with higher body fat depots 
does not deteriorate so much at the end of pregnancy and at the peak of lactation. According to Kasza 
et al. (2016), the selection for total body fat content based on computer tomography (CT) estimation 
was successful, the amount of perirenal fat was significantly increased at the age of 11 weeks. Kasza 
et al. (2017) also investigated the effect of divergent selection for total body fat content, and it was 
demonstrated that does selected for higher body fat content had better reproductive performance; in 
the 4th generation the kindling rate was higher and mortality of suckling kits was lower in Fat does 
compared to the Lean line. 
 
Heat stress can cause significant changes in the biological functions of rabbits: dehydration, reduced 
feed intake, and disrupted metabolic processes, energy balance, and enzymatic reactions (Abo-El-Ezz 
et al., 1987). Elevation of the ambient temperature above 26-28 ° C already causes a significant 
decrease in feed intake (Szendrő et al., 2018). Adult rabbits exposed to heat stress may adversely 
affect reproductive parameters such as sexual maturity, pregnancy rate, litter size and weight, milk 
production, fetal and suckling mortality (Marai et al., 2002). In heat, the rabbits lack energy and their 
condition may deteriorates more than at normal temperatures. 
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The aim of the study was to examine the effect of heat stress on the reproductive performance of rabbit 
does divergently selected for total body fat contents. 
 
 

MATERIALS AND METHODS 
 
Animals and experimental design  
The experiment was conducted at Kaposvár University with Pannon Ka (maternal line) rabbits which 
were divergently selected for total body fat content during five generations (Kasza et al., 2017). The 
3rd and 4th parturitions of the does were examined (first and second cycle). The does were individually 
housed in flat deck cages (86 x 38 x 30 cm, included the nest box /28.5 x 38 cm/). Commercial pellet 
(DE: 11MJ/kg; CP: 18.1%; CF: 15.3%) and drinking water from nipple drinkers were available ad 
libitum. The daily lighting was 16 hours. Fat (n=30) and Lean (n=30) multiparous rabbit does were 
housed in the two rooms. The experiment was conducted in summer. In one of the two rooms, the 
ambient temperature was about 20 ° C  provided by an air conditioner (C: 18.5-24.9 °C), while in the 
other room there was no cooling from the parturition in the first cycle (warm; 30 °C: 26-32.3 °C), and 
then continuously until the end of the second cycle. The rabbits were inseminated at 25 days after 
parturition. Cross-fostering was applied within groups (max. 10 kits per litter). The results of two 
consecutive reproductive cycles were evaluated. During the first cycle when controlled nursing was 
applied, milk production of does was measured at 3, 5, 7, 9, 12, 14, and 16 days of lactation. Feed 
intake was measured between 3-9, 10-16, 17-21 days. 
 
Statistical Analysis 
Production data were evaluated using the GLM test (fixed factors: line, temperature), kindling rate and 
mortality was compared using the Chi2 test. For statistical analysis version 3.4.1 of the R program 
package was used. 
 
 

RESULTS AND DISCUSSION 
 
The kindling rate of Fat does was significantly higher than that of Lean does in cycle 1 (P<0.05), 
however in the cycle 2 no significant difference was found between the lines (Table 1). According to 
Bonnano et al. (2008), the poorer fertility of rabbits is caused by excess fat rather than poor condition, 
however in our study the higher fat depots did not mean obesity. Probably does with higher reserves 
may have higher leptin levels, which may have facilitated fertility (Arias-Álvarez et al., 2010). 
 
There was no difference in the number of total, born alive, and stillborn kits between the lines and 
temperatures (Table 1). However, the 21-day litter size was higher for the Fat group in both cycles 
(P<0,05). The litter weights at 21 d were unaffected by the line, but they were significantly lower at 
high temperature than that on normal temperature (P<0.001) (Table 1). Hassan et al. (1994) found that 
temperature had no effect on 21-day litter weight, while Marai et al. (2002) found that the litter weight 
at 21 d was significantly lower in summer than at normal or low temperatures. In the first cycle, there 
was no significant difference between the lines in the mortality of suckling rabbits (Table 1). Kasza et 
al. (2017) found lower mortality in Fat line than in Lean line. Bonnano et al. (2008) observed that 
does with poorer conditions raised smaller litters because during the first 11 days of lactation they had 
a higher rate of suckling mortality than does in good condition. The suckling mortality was 
significantly affected by the temperature. In the second cycle higher mortality rate was observed in 
higher temperature (P<0.001) which is consistent with literature (Bonnano et al., 2008) (Table 1). The 
difference between the two cycle may have been due to the fact that does were allowed to nurse the 
kits once a day during the first cycle, whereas free nursing was used in the second cycle. 
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Table 1: Effect of the different temperatures on the performance of does 

Prob. Temperature 20°C 30°C SEM 
Line Temperature Line x Temperature 

Line Lean Fat Lean Fat     
1st cycle         
Kindled does/AI* 21/28 32/36 22/31 28/33 - - - - 
Kindling rate, % 75.0 88.9 71.0 84.8 - 0.045 0.504 - 
Litter size         

total 10.3 9.48 9.05 9.63 0.32 0.907 0.346 0.457 
born alive 9.60 9.35 8.43 9.30 0.31 0.629 0.400 0.375 
at 21 d 7.45 7.84 6.95 8.33 0.16 0.007 0.793 0.124 

Litter weight at 21 d, kg 2.71 2.73 2.14 2.27 55.6 0.431 <0.001 0.144 
Mortality 0-21 d, % 18.6 15.6 14.1 8.20 - 0.074 0.008 - 
Feed intake 3-21 d, g/day 410 406 292 296 7.02 0.970 <0.001 0.620 
2nd cycle         
Kindled does/AI* 20/24 28/36 19/28 26/30 - - - - 
Kindling rate, % 83.3 77.8 67.9 86.7 - 0.368 0.748 - 
Litter size         

total 7.67 9.69 8.64 8.96 0.35 0.093 0.866 0.251 
born alive 7.50 8.72 7.64 8.36 0.35 0.185 0.795 0.733 
at 21 d 6.67 7.96 5.29 5.57 0.19 0.010 <0.001 0.113 

Litter weight at 21 d, kg 2.42 2.71 1.67 1.67 69.5 0.123 <0.001 0.515 
Mortality 0-21 d, % 13.0 10.1 30.8 29.1 - 0.566 <0.001 - 
Feed intake 3-21 d, g/day 355 364 265 260 7.35 0.791 <0.001 0.519 
*AI: Artifical insemination 
 
Feed intake (Table 1) and milk production (Figure 1) showed a similar trend, which confirms the 
literature Szendrő et al. (2018). The high temperature significantly reduced milk production in both 
lines, as found by Marai et al. (2002) and Szendrő et al. (2018). Milk production of does was strongly 
influenced by the ambient temperature through the lower feed intake made by does at high 
temperature, but milk production of Fat does showed less fluctuation than that of Lean does. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: The milk production of divergently selected does at different temperature 
 

CONCLUSIONS 
 
Higher ambient temperature adversely affected the feed intake and as a consequence the milk production 
and the reproductive performance of rabbit does. At the same time, rabbits selected for higher body fat 
content achieved better results due to more energy reserves. Ultimately, high temperatures are less 
detrimental to the production of rabbit does with more fat reserves than lean rabbits. 

 Probability  
Day 3 5 7 9 12 14 16 
Line 0.151 0.072 0.424 0.651 0.133 0.729 0.732 
Temperature 0.011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Line x Temperature 0.708 0.526 0.24 0.958 0.758 0.264 0.437 



World Rabbit Science Association 
12th World Rabbit Congress - November 3-5  2021 - Nantes, France, Communication R-12, 4 pp. 

4 

 
ACKNOWLEDGEMENTS 

 
The work/publication was supported by the GINOP-2.3.4-15-2016-00005 project. One author, Tamás 
Donkó, was supported by János Bolyai Research Scholarship BO/00871/19 of the Hungarian 
Academy of Sciences and the ÚNKP-19-4-KE-24 New National Excellence Program of the Hungarian 
Ministry for Innovation and Technology. 
 
 

REFERENCES 
 

Abo-El-Ezz Z., Salem Mh., Abd El.Fattah Ga., Yassen Am. 1987. Effect of exposure to direct solar radiation on body weight, 
thermoregulation and reproductive efficiency in the male rabbit. Indian J Anim Sci., 57. 324-330  

Arias-Álvarez M., García-García R., Torres-Rovira L., González-Bulnes A., Rebollar P., Lorenzo P. 2010. Influence of leptin 
on in vitro maturation and steroidogenic secretion of cumulus–oocyte complexes through JAK2/STAT3 and 
MEK1/2pathways in the rabbit model. Reproduction, 139., 523-532  

Bonnano A., Mazza F., Di Grigoli A., Alicata ML. 2008. Body condition score and related productive responses in rabbit 
does. 9th World Rabbit Congress, 10-13 June 2008, Verona, Italy, 297-302  

Cardinali R., Dal Bosco A., Bonanno A., Di Grigoli A, Rebollar PG. Lorenzo Pl., Castellini C., 2008. Connection between 
body condition score, chemical characteristics of body and reproductive traits of rabbit does. Livestock Science, 116., 1 
no., 209-215  

Fortun-Lamothe. 2006. Energy balance and reproductive performance in rabbit does. Anim Reprod Sci., 93. 1-15. 

Hassan N.S.,El Tawil E.A.,Shahin K.A.,Gad H.A.M. 1994. Performance of New Zealand White does as affected by different 
environmental factors. Options Mediterraneenne, 8., 271-278  

Kasza R., Donkó T., Gerencsér Zs., Szendrő Zs., Radnai I., Matics Zs. 2016. Divergent selection for total body fat content of rabbits: 
2. Effect on growing performance. In: Proc. 11th World Rabbit Congress, 16-18 June 2016, Qingdao, China, 59-62. 

Kasza R., Donkó T., Sᴢendrő Zs., Radnai I., Gerencsér Zs., Cullere M. 2017. Effect of divergent selection for total body fat 
content determined by CT on reproductive performance of rabbit does. 29th Hungarian Rabbit Congress, 31 May 2017, 
Kaposvár, Hungary, 47-52. 

Marai I. F. M., Habeeb A. A. M. and Gad A. E. 2002. Rabbit’s productive, reproductive and physiological traits as affected 
by heat stress (a review). Livestock Production Science 78: 71–90. 

Sᴢendrő Zs, Papp Z., Kustos K. 2018. Effects of ambient temperature and restricted feeding on production of rabbit does and 
their kits. Acta Agraria Kaposváriensis, 22(2), 1-17. 


