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ABSTRACT
The study was conducted to assess thermoregulatory mechanisms of heterogeneous rabbit population for
heat tolerance. Data were collected on two hundred eighty-eight adult heterogeneous rabbit population on
their physiological traits such as rectal temperature, respiratory rate and pulse rate. Data were also
collected on ambient temperature and relative humidity which were used to estimate temperature-humidity
index (THI). These data were subjected to both descriptive and correlation analyses using SAS (2004).
Result revealed that there were high and positive relationship between THI and physiological traits of
these rabbits. Based on the result of this study, it was concluded that the relationship between THI and
physiological traits of heterogeneous rabbits was high and positive. Similarly there was high and positive
relationship between all the physiological traits considered in this study. Thus, these traits are perceived as
thermoregulatory mechanisms for rabbits at high ambient temperature and relative humidity.
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INTRODUCTION
In many developing countries rabbits are reared purposely to achieve animal protein self-sufficiency for
the household (Osei et al., 2012). Rabbit meat is nutritious, high in protein, and low in fat and cholesterol
(Cheeke et al., 2000). These qualities make rabbit production the panacea to animal protein deficiency in
developing countries (Obike et al., 2010). In Nigeria, rabbit production is largely a traditional, noncommercially-oriented, family consumption- targeted and smallholder –type operation comprising an
average of 2-7 does and 3 bucks (Abu et al., 2008; Oseni et al., 2008). The prevalent rabbit stocks in many
developing countries in Sub-Saharan Africa including Nigeria are predominantly heterogeneous or
composite rabbits described by Lukefahr (1998) as a non-standard breed of rabbits. Lukefahr (2000) noted
that a high degree of heterozygosity (inherent in such populations) might be important for fitness-related
characteristics (e.g. fertility and survival) as a means for eventual local adaptation.
Rabbit production in tropical and subtropical areas of the world are faced with many problems related to
hot climate, particularly heat stress (Marai et al., 1991). Climatic conditions in these regions are such that
the warm hot season is relatively long, with intense radiant energy for an extended period of time,
accompanied with high relative humidity. The temperature and moisture of air are the two major
environmental factors controlling the heat stress of livestock (Bouraoui et al., 2002; St-Pierre et al., 2003).
A THI is commonly used as an environmental factor to predict production losses of an animal exposed to
hot and humid climatic conditions (Karaman et al., (2007).
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Thus this study sought to evaluate relationship between temperature-humidity index and physiological
traits of heterogeneous rabbit population raised in Nigeria.

MATERIALS AND METHODS
The study was conducted at the Rabbit Unit of the Teaching and Research Farm, Obafemi Awolowo
University, Ile-Ife, Nigeria (Latitude 070 28' N and Longitude 040 33' E ). Two hundred and eighty-eight
adult heterogeneous rabbits were used for this study. Temperature and relative humidity in the rabbitry
were recorded with use of thermohygrometer, this was used to estimate temperature-humidity index as
reported by Marai et al., (2001) with the following equation:THI = t – [(0.31 - 0.31(RH / 100)) (t – 14.4)]
where: t = air temperature (0C) and RH = relative humidity (%.).
Physiological traits of the rabbits such as rectal temperature, respiratory rate and pulse rate were taken on
each animal. These physiological parameters were measured two times a week to avoid undue stress to the
animals. The rectal temperature was measured using a digital rectal thermometer inserted into the rectum
and left in position till the reading was taken. Respiration rate was recorded as the number of frequency of
flank movements per 20 seconds and was calculated as breathes / minute (Thwaites et al., 1990). Pulse
rate was also recorded as beats per seconds by placing the stethoscope on the thigh of the rabbits to
determine the rhythmic beats of the heart which was later calculated as beats / minute (Thwaites et al.,
1990).
Data were subjected to descriptive statistics and correlation analysis using SAS (2004).

RESULTS AND DISCUSSION
Table 1 shows the summary statistics of physiological traits of heterogeneous rabbits population and
temperature-humidity index. Result revealed mean of 98.82 ± 17.52 breathes/min for respiratory rate of
the rabbits, 39.75 ± 0.820C for respiratory rate, 106.69 ± 19.14 beats/min and 30.41 ± 10.35 for THI. This
result indicated that these rabbits were within the comfort zone and were thermally stressed as reported by
Fayez et al. (1994); Marai et al. (2002). These authors reported 320C, 137 beats/min, 85 breathes/min and
28.9 -30 for rectal temperature, pulse rate, respiratory rate and THI respectively as comfort limits of heat
tolerance and heat stress index for rabbits. This implies that these hereterogenous rabbits are thermally
stressed since they have exceeded the values reported by these authors for comfort zones.
Table 1: Summary statitstics of physiological traits of the rabbits and temperature-humidity index
Variables
RR (breathes/min)
RT (0C)
PR (beats/min)
THI

Mean
98.82
33.75
146.69
29.41

Standard deviation
17.52
0.82
19.14
10.35

Range
74.00
4.90
92.00
61.49

Table 2 shows correlation between physiological traits of heterogneous rabbits and THI. Result revealed
that there were high, positive and significant (p<0.05) relationship between respiratory rates, pulse rate,
rectal temperature of the rabbits and THI. This implies that as the THI increases, the physiological traits
of the rabbits will also increase. In a similar study conducted on dairy cattle, Bouraoui et al., (2002)
reported that THI increased rectal temperature 5oC, heart rate by 6 beats and respiration rate by 5
inspirations per minute of lactating Friesian-Holstein. THI is as shown in Fig 1. is commonly used as an
environmental factor to predict production losses of an animal exposed to hot and humid climatic
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conditions (Karaman et al., 2007). Result further revealed high, positive and significant (p<0.05)
relationship between rectal temperature, pulse rate and respiratory rates;which implies that increase in any
of the physiological traits of the rabbits will lead to increase in the other physiological traits.
Table 2: Correlation between physiological traits of heterogeneous rabbits and temperature humidity
index
Variables
THI
RT(0C)
PR (beats/min)
RR (breathes/min)
THI
RT (0C)
PR (beats/min)
THI

1.00

0.42
1.00

0.42
0.55
1.00

0.45
0.70
0.70
1.00

Figure 1. Temperature, relative humidity and temperature-humidity index of experimental environment

CONCLUSION
Based on the result of this study, it was concluded that the relationship between THI and physiological
traits of heterogeneous rabbits (rectal temperature, respiratory rate and pulse rate) has high and positive.
Similarly there was high and positive relationship between all the physiological traits considered in this
study. Thus, these traits, are perceived as thermoregulatory mechanisms for rabbits at high ambient
temperature and relative humidity.

ACKNOWLEDGEMENTS
The authors hereby express their profound gratitude to International Foundation of Science (IFS) for
providing the grant for this research.

3

World Rabbit Science Association
12th World Rabbit Congress - November 3-5 2021 - Nantes, France, Communication BP-26, 4 pp.

REFERENCES
Abu O.A., Onifade, A.A., Abanikannda, O.T.F. and Obiyan, R.I. (2008). Status and promotional strategies for rabbit production
in Nigeria. In: Xiccato, G., Trocino, A. and Lukefahr, S.D. (Eds). Proceedings of the 9th World Rabbit Congress. Verona,
Italy. 10-13 June, 2008. Fondazione Iniziative Zooprofilattiche Zootecniche. Pp. 1499-1053.
Bouraoui R., Lahmar M., Majdoub A., Djemali M., Belyea R. (2002). The relationship of temperature-humidity index with milk
production of dairy cows in a Mediterranean climate, Animal Research, 51: 470-491.
Cheeke P. R., Patton N. M., Lukefah S. D. and Mcnitt J. I. (2000). Rabbits Production. 6th Ed Danville, 111: Interstate Printers
and Publishers, USA. Colin M. and Lebas F. (1996). Rabbit meat production in the world. A proposal for every country. In
Proc.: 6th World Rabbit Congress, Toulouse, France. 9-12 July, 1996. Vol. 3, 323-330.
Fayez I., Marai M., Alnaimy A., Habeeb M. (1994). Thermoregulations in rabbits. Zaragoza: CIHEAM-IAMZ. 555pp.
International Conference of rabbit production in hot climates, Cairo Egypt.
Karaman S., S. Tarhan, and G. Ergunes. (2007). Analysis of indoor climatic data to assess the heat stress of laying hens.
International Journal of National and Engineering Sciences 1 (2): 65-68.
Lukefahr, S.D. (1998). Review of global rabbit genetic resources: special emphasis on breeding programmes and practices in the
less developed countries. Animal Genetic Resources Inf., 23:49 – 67.
Lukefahr S.D. (2000). National rabbit project population of Ghana: a genetic case study. In: Galal, S., Boyazoglu, J. and
Hammond, K. (eds) ICAR Technical Series
Marai, I.F.M., Habeeb, Abd El-Samee, A.M. and El-Gaffary, M.N. (1991). Criteria of response and adaptation to high
temperature for reproductive and growth traits in rabbits. Option Mediterraneennes, Serree A, 17, 127-134.
Marai, I.F.M., Ayyat, M.S. and Abdel-Monem, U.M. (2001). Growth performance and reproductive traits at first parity of New
Zealand White female rabbits as affected by heat stress and its alleviation under Egyptian conditions. Tropical Animal Health
and Production, 33: 451-460.
Marai, I.F.M., Habeeb, A.A.M and Gad, A.E. (2002). Rabbits’ productive, reproductive and physiological performance traits as
affected by heat stress : a review. Livestock Production Science 78, 71-90.
Obike 0. M., Ibe S. N. and Oke U. K. (2010). Estimation of pre-and post-weaning body weight of rabbits in a humid tropical
environment using linear body measurements. American—Eurasian Journal of Agriculture and Environment Science,
9(4):440-444.
Osei D.Y., Apori S.O. and Osafo E.L.K. (2012). Rabbit Production in Selected Urban Areas of Southern Ghana: Status and
Implications for Policy and Research. Journal of Animal Production, 14(2):131 -140.
Oseni S.O., Ajayi B.A., Komolafe S.O., Siyanbola D., Ishola M., Madamidola G. (2008). Smallholder rabbit production in
southwestern Nigeria: current status, emerging issues and way forward. In Proc.: 9th World Rabbit Congress, Verona,
Italy,10-13 June, 2008. 1597-1601.
St-Pierre N.R., Cobanov B. and Schnitkey G. (2003). Economic losses from heat stress by US livestock industries Journal of
Dairy Science., 86:( E. suppl.): E52-E77.
Thwaites C.J., Baillie N.B. and Kasa W. (1990). Effects of dehydration on the heat tolerance
of male and female New
Zealand white rabbits. Journal of Agricultural Science (Cambridge),
115: 437- 440.

4

