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ABSTRACT

Experimentswere performed on 10 adult pigeonswith the aim of determining
their diurnal temperature fluctuations during the hot dry season. The rectal
temperature (RT) was recorded with a standard clinical thermometer every
hour from 06:00 to 19:00 hours. The RT increased from 40.9°C + 0.1°C at
6:00 hour to a peak value of 41.8°C + 0.2°C at 12:00 hour, thereafter the
value began to decline until it reached 40.0°C +0.1°C at 19:00 hour. The RT
rose concurrently with increase in ambient temperature. The overall mean
RT obtained between the pigeons was 40.9°C + 0.0°C. The overall diurnal
fluctuation in the rectal temperature of the pigeonswas 1.5°C + 0.2°C. There
was no positive correlation between the minimum and maximum RT values
obtained from individual animals. The correlation between minimum and
maximum RT by hour was also not significant. The high diurnal range of 1.5
°C + 0.2°C suggests that the hot dry season was thermally stressful to the
pigeon during the hot dry season.
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INTRODUCTION

Pigeonisaninclusive namefor birdsof thefamily (Columbidae), acosmopolitan
group with about 300 species. Generdly, larger speciesarecalled pigeonsand smaller
onesareknown asdoves (http://mvww.4to40.com/ear th/geogr aphy/htnvbirdsindex).
Being ahomeotherm, thepigeon can carry out itsusua activitiesunder awiderangeof
externa temperatures. In Poikleotherms, body temperaturevariesdirectly with that of
theenvironmental temperature and isdependent on the external temperature. Inthe
cold, they passinto astate of deep-likeactivity, whilein hot weather they may haveto
burrow into themud to avoid disastrousover heeting). Birdsand mammalshaveevolved
means of maintaining adeep body temperaturethat isrelatively constant eveninthe
faceof consderableenvironmenta temperaturestress. They aretemperatureregul ators
and are called homeotherms (Zotterman, 1951). Therectal temperaturewhichisa
good indicator of the body temperaturein animalsisthe measurement of the degree of
coldnessor hotnessof the body. It representstheresultant of the heat gainsand losses
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of thebody and isthe best singlecriterion of heat tolerancein animals (Horvath and
Foltz, 1950). Many conditionsare capable of causing normal variationsin the body
temperature of homeothermsamong which are age, sex, exercise, eating, digestion
and drinking of water (Ayo et al., 1998). Meteorol ogical conditions, especialy ambient
temperatureand relative humidity, can cause variationsin physiologica responsesof
animals. These could differ between breedsand species. Therefore, the assessment of
acclimatization or adaptationsof animalsinthetropicsinvolvesther therma response
to Meteorological conditions (Igono, Molokwu, and Aliyu, 1982). To survive and
maintain good production levelsunder unfavourable Meteorological conditions,
provision of clean drinking water, adequate light stimulation especialy for layers,
protectionfrominjury, disease and abal anced diet arerequired for pigeon. Thisstudy
amsat measuring therecta temperatureof pigeonin order to assessitsthermoregul atory
capacity and the adaptation of the breed to hot dry weather conditions.

MATERIALSAND METHOD

The experiment was performed at abackyard farm within the Maiduguri metropalis,
located in the Sahelian zone of Nigeria. Measurementsweretakenin April, 2007
during the hot season. Meteorological datafor thelocality aregivenontablel. The
meteorol ogical dataduring thestudy period (table 1) showed that the minimum ambient
temperatureranged between 26°C and 27°C, whilethe maximum ambient temperature
range was between 42°C and 43°C. Thediurnal rangein ambient temperature was
thus between 1°C and 1°C . The mean wet and dry-bulb temperatureswere 20.1°C +
0.6°C and 34.3°C £ 0.2°C respectively. Therelative humidity was 26.1 + 1.2 per
cent. The Sahelian zoneis characterized by long dry season from October to May.
Thehottest monthsareusudly Marchto early June, whenthedaily maximumtemperature
can get to 44°C (Wakil, 1998).

The pigeonswere housed in acage and fed with corn chaff and water. The
feed and water werewithdrawn during the measurements. The pigeonswere exposed
toaperiod of pre-conditioning (oneweek) during which therecta temperatureswere
measured to accustom them to the experimental procedures. M easurementsof rectal
temperature (RT) weretaken every hour from 06.00 to 19.00 hoursthroughout the
period of the experiment. Recordingsweretaken for three days, oneday per week.
Rectal temperature wasrecorded with astandard clinical thermometer inserted into
therectum and kept therefor two minutes. All dataobtai ned were subjected to Sudents
t-test and correlation analysis. Datawere expressed as mean + standard error of the
mean (Mean = SEM). Valuesof P< 0.05were considered significant.

RESULTSAND DISCUSSION

Themean minimum recta temperature (RT) of the pigeonwas40.0°C £ 0.2°Cwhile
the mean maximum RT was41.5°C + 0.2°C (p<0.001). The mean diurnal range of
individua minimum and maximum temperatureswas (2.6°C + 0.1°C (Table2). The
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recorded hourly rectal temperature (Table 3) waslowest at 19:00 hourswith 40.0°C
* 0.1°C value, and highest at 12:00 hourswith 41.8°C £ 0.2°C, (P<0.01). Withan
increasein ambient temperature, therewasaconcurrentincreasein RT. Thecorrelation
coefficient between the minimum ambient temperature and therectal temperature (r =
0.0091, P=0.9754) waslower than between the maximum ambient temperatureand
therectal temperature (r =0.7088, P=0.00045), and neither was Statigtically significant.
Thedry-bulb temperature was morerelated to the RT than the wet-bulb temperature,
with correlation coefficient of 0.9722 (P< 0.0001), thePvauewasextremey sgnificant.
Therel ationship between relative humidity and RT, wasnot significant (r =0.1733, P
=0.6320i.e. P>0.05). Themaximum diurnd variation (1.5°C) was obtained between
06:00 and 12:00 hours. The overall mean hourly RT obtained during theentire period
of investigation was40.9°C + 0.0°C. The maximum hourly RT (41.8°C) wasrecorded
at 12:00 hours. Thereafter the maximum hourly RT began to decline until reached
40.0°C at 19:00 hours(Table 3).

Despitethe overall pattern of the diurnal means, there were considerable
differences between the mean recordings at the various hours of observation with
three of thevaluesfalling within the standard error limit, i.e., 40.8°C (Table 2). The
minimumand maximumindividud reedingsat eechtimeof theday confirmedthediurnd
pattern. The RT minimaand maxima, together with the standard errorsand ranges
shown on table 3, described theextent of variation at each hour of observation. Table
2 showstheextent of variation recorded throughout theday in each animal. Although
the pigeonsshowed asimilar diurnal pattern, therewere differences between them.

Theresult of thisstudy indicated adiurna rhythminthe Rectal Temperature
(RT) of the pigeons. Therectal temperatureincreased from 06:00 hour’svalue of
40.9°C £ 0.1°C and attained apeak value of 41.8°C + 0.2°C at 12:00 hours. Theresfter,
thevalue began to declineuntil it reached 40.0°C + 0.1°C at 19:00 hours. Thisfinding
concurswith previousinvestigationsinto therectal temperature of filial crossesand
local Awassi sheep (Abisaab and Suleiman, 1995), Savannah Brown goat (Igono,
Molokwu and Aliyu, 1982) and the West AfricaDwarf sheep (Orji and Umesiobi,
1985). Similar resultswerefound inthe Red Sokoto goat (Ayo et al., 1998), Yankasa
sheep (Igono, Molokwu and Aliyu, 1982) and the desert sheep (Ahmed and Abdull atif,
1995). Thediurna rangeof RT isanimportant indicator of thedegree of stressfulness
of theambient temperature or weather conditionsto theanimals.

If the diurnal rangeislessthan 1°C, thereisless stress on the animal, but
rangesover 1°C arestressful (Bianca, 1961). Thewidediurnal rangeof 1.9°C obtained
inthisstudy indicated that the hot dry seasonisthermally stressful tothepigeons. This
findingishowever at variance with that done on Nigerian dwarf goatswherein, the
diurna rangein RT waslessthan 1°C and consequently lowered thermal stressfulness
(Mehrotraand Mullik, 1958). Thehighreativehumidity (26.1 + 1.2%) obtained during
the study period because of early appearance of rain may be accountablefor thewide
diurnal rangein RT. Usualy, the hot dry season ischaracterized by very low relative
humidity inthe Sahdlian zonewhich makesthe prevailing ambient temperature bearable.
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Table 1: Meteorological datafor the study period

Ambient temperature(°C)
Day Maxium Minimum Wet-Bulb Dry-Bulb R.H (%)
1 42 27 21 331 27.9
2 43 26 221 34.6 285
3 42 27 19.9 34.3 24.6

Meant SEM 423+ 0.3 26.7+0.3 20.1+0.6 34.3+0.2 26.1+1.2
Source: NigeriaMeteorological Agency, Maiduguri, Borno State.

Table2: Variationinrectal temperature between the pigeons(°C).
Rectal Temperature (°C)

S/No Maximum Minimum Range Mean £ SEM
1 40.1 414 13 408+ 0.1
2 39.7 414 17 40.6+0.2
3 39.7 414 1.7 40.7+ 0.1
4 40.1 41.8 1.7 41.0+0.1
5 40.1 41.7 16 40.8+0.1
6 40.2 41.2 1.0 409+0.1
7 39.8 41.8 2.0 40.8+ 0.2
8 39.8 41.3 15 40.8+ 0.1
9 40.1 414 13 40.8+ 0.1

10 40.1 414 13 409+ 0.1

Mean +SEM 40.0+0.2 41.5+0.2 1.5+0.2 40.8+0.0

Source: Experimentation, 2013

Table 3: Diurnd variationinrectal temperature of pigeons(°C).
Rectal Temperature (°C)

Hour Minimum Maximum  Range Meant SEM
06.00 40.0 42.0 20 409+0.1
07.00 40.2 42.0 18 41.0+£0.1
08.00 40.3 417 14 41.0+£0.1
09.00 40.1 42.0 19 41.1+01
10.00 40.0 42.9 29 41.4+0.1
11.00 40.5 42.9 24 41.3+0.1
12.00 40.1 42.8 2.7 41.8+0.2
13.00 40.1 2.7 2.6 41.2+0.2
14.00 40.2 41.4 0.9 40.70.1
15.00 40.0 41.3 13 40.6+£0.1
16.00 39.3 414 21 40.6+£0.1
17.00 39.2 41.0 18 40.3+£0.1
18.00 39.0 40.8 18 40.1+£0.1
19.00 39.0 40.5 15 40.0+£0.1

Meant SEM 39.9+0.5  41.8+0.8 1.9+0.0 40.9+0.0
Source: Experimentation, 2013

CONCLUDING REMARKS

TheRecta Temperature (RT) vauesobtained in thisstudy were predominantly within
the normal rangefor aviansand they followed a pattern associated with thediurna
fluctuationsinactivity and ambient air temperature characteristic of most animas. The
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RT of the pigeon during the hot dry season showed awidediurnal variation with a
range of 1.9°C, indicating that the hot dry season of the Sahel zone marked by early
appearance of rain wasthermally stressful to the pigeon.
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