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Abstract

The study was conducted to determine the effects of sex, body weight, time of the day and temperature-
humidity index (THI) on the rectal temperature and respiratory rate of greater grasscutters. The study was
carried out in the grasscutter unit of the Obafemi Awolowo University Teaching and Research Farm, for 6-
weeks, using fourteen apparently healthy grasscutters. The rectal temperature and respiratory rate of each
animal were measured daily using a digital clinical thermometer and a stopwatch respectively. These
measurements were taken at different alternating times each day. The exact hours of measurement were
8.00 - 9.00 hrs for mornings, 12.00 - 13.00 hrs for afternoons and 17.00 - 18.00 hrs for evenings. The
results showed that there was no significant difference (P>0.05) between the rectal temperature of male
and female, 37.08+0.05 °C and 36.94+0.06 °C, as well as the respiratory rate, 143.98+1.06 counts/min and
142.62+1.50 counts/min, respectively. The results also indicated that the weight of the grasscutters had no
effect on the rectal temperature but rather on the respiratory rate. The average rectal temperature was
lower in the morning than afternoon and evening (P<0.05), while there was no significant difference in
respiratory rates of the grasscutters between the morning, afternoon and evening periods. Also, rectal
temperature increased as THI increased, while there was no effect of THI on respiratory rate. It was
concluded that there is no difference in rectal temperature and respiratory rates of the male and the female
grasscutters, the weight of the grasscutter did not influence the rectal temperature of the grasscutter,
though influenced the respiratory rate. The time of the day and the THI did not influence the respiratory
rate but had an effect on the rectal temperature.
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Description of the Problem is evident in Nigeria today that the average

The human population growth in citizen does not meet the protein requirements
developed countries is stabilizing while that of  for humans. In order to maximize food
developing countries such as Nigeria is still  production and meet protein requirements in
increasing rapidly (8). Economic indices Nigeria, there is still the need to develop other
indicate that as this population trend continues,  sources of acceptable meat in addition to
more people are to be fed. Thus, the search for  conventional sources (14). Among such
alternative sources of protein to meet the alternatives are rodents such as grasscutters
population challenge is imperative (8). It which possess a number of features that might
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be of advantage in the small holder subsistence
integrated farming in developing countries.

The grasscutter (Thryonomys
swinderianus), also known as cane rat or
cutting grass, is a hystricomorph rodent found
currently only in Africa (2). The grasscutter is
widely distributed and exploited in most areas
south of the Sahara, particularly West Africa
(10). They are eaten in some African countries
and are the most preferred and perhaps the
most expensive meat in West Africa (5,10).
The grasscutter meat accounts for the greater
proportion of bush meat sold in most of sub-
Sahara Africa, particularly West Africa where
they are hunted aggressively (10). There is no
religious edict on the consumption of the meat.

The high demand for grasscutter meat and
the economic benefit that accrues from its sale
has encouraged its domestication to make it
more readily available and also reduce the
environmental destruction that accompanies its
hunting from the wild (10,11). Other
justifications for its domestication include the
fact that the grasscutter does not require an
extensive area to function and that it can be
easily fed any agricultural by products
available as it does not require imported raw
material inputs to succeed. Grasscutter has a
high litter size, producing up to 4 -12 Kits per
litter and can litter twice in a year, with a low
mortality rate of about 10% among its
offspring (1). Its excretory wastes do not have
offensive odour, thus making it suitable for
rearing in homestead and kitchens in rural
areas.

There is paucity of information on the
normal physiological parameters of grasscutters
under captivity and factors affecting rectal
temperature and the respiratory rates of
grasscutters. This study therefore aims to
provide information on the thermo-respiratory
physiology of grasscutter, specifically, the
effects of sex, body weight, time of the day
and temperature-humidity index (THI) on the
rectal temperature and respiratory rate.

86

Materials and Methods
Site of study and study animals

The study was carried out over a period of
6 weeks, between the months of April and
May, at the grasscutter unit of the Teaching
and Research Farm, Obafemi Awolowo
University, lle Ife, Nigeria. A total of 5
colonies of grasscutters were used for the
study. Each colony consisted of a male and
two female grasscutters except for one colony
without a male grasscutter. Thus, a total of 14
animals were used for the study. The
grasscutters were about 11 months old. The
males were generally bigger (2.23 kg) than the
female animals (1.56 kg).

The grasscutters were housed in an indoor
pit pen (Im x 1m x 0.7m) made of plastered
concrete blocks and covered on top by wire
netting door. Each colony was housed in a pen
made up of two pit cages linked together like a
room and parlour for easy movement of the
animals. Wooden slabs were placed on the
floor of each cage to serve as insulation against
cold and also to prevent contact with faeces.
The animals were always provided with food
and water. The grassscutters were fed rodent
pellets (crude protein 18%, metabolizable
energy 2450 kcal/kg) and grasses, which
included  elephant  grass  (Pennisetum
purpureum) and guinea grass (Panicum
maximum). Sometimes the grasscutters were
fed sweet potato tubers. Water was also
offered to the grasscutters ad libitum. The
grasscutter pens were swept cleaned daily and
the feed and water troughs were also washed
daily.

Data Collection

Each animal was daily placed in a
restrainer cage and hung on a standard
weighing balance after which the weight was
usually taken. The rectal temperature of each
animal was measured daily using a digital
clinical thermometer calibrated at degrees
centigrade. The tip of the thermometer was
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inserted into the rectum of the grasscutters at
approximately 3cm for 1 minute and the
temperature measurements were always taken
at different times each day, that is, morning for
day 1, afternoon for day 2, evening for day 3,
morning for day 4 up till 42 days. The exact
hours of measurement were 8-9.00 hrs for
mornings, 12-13.00 hrs for afternoons and 17-
18.00 hrs for evenings.

The respiratory rate of each animal was
also determined alongside by visually counting
the movement of the flanks and a stopwatch
was used to get the accurate flank movement
for 15 seconds. This measurement was done
when the animal was sitting quietly and
breathing regularly.

The ambient temperature and relative
humidity, as well as the pit temperature and pit
relative humidity were also measured once
daily, alternating between mornings (8.00 -
9.00 hrs), afternoons (12.00 - 13.00 hrs) and
evenings (17,00 - 18.00 hrs) for each day. All
the measurements lasted for 6 weeks. Data
gotten for temperature and relative humidity
were used to develop an index (THI) for
measuring the thermal comfort level for the
grasscutters. It was measured according to the
following equation, as developed by (9).
THI=t [(0.31-0.31RH) (t-14.4)]

Where t°C = dry bulb temperature in
degrees Celsius, and RH = RH percentage/100.

Data Analysis

Analysis of variance (ANOVA) test was
used to examine the effect of sex, time of the
day, body weight and THI on rectal
temperature  and  respiratory rate  of
grasscutters. Correlation analyses was also
carried out between the environmental
measurements and the animal physiological
variables. The experimental data are expressed
as mean values *standard error of mean. The
separation of means was done by Duncan
Multiple Range Test. The analyses were
carried out using the Statistical Package for
Social Sciences (SPSS), version 16.

Results

Table 1 indicates that there was a
significant difference between the relative
humidity of the pens in the morning, afternoon
and evening (P<0.05). The relative humidity of
the pens was higher in the morning, lower in
the afternoon and lowest in the evening. The
temperature of the pens was however lower in
the morning than in the afternoon and evening.
The table also shows that the THI was lower in
the morning than in the afternoon and evening.

Table 1: Diurnal Variation in Relative Humidity, Ambient Temperature and Temperature-
Humidity index of the Greater Grasscutter Pens

Morning Afternoon Evening P-value
Relative humidity (%) 78.188°+0.39 73.159040.52 70.5782+0.50 0.000
Temperature (°C) 27.3757+0.13 29.722°+0.16 29.836°+0.16 0.000
THI 30.2092+0.16 32.876°+0.19 32.894°+0.19 0.000

*®Means (+SEM) within the same row with different superscripts are significantly different (P<0.05)

Table 2 shows the mean rectal temperature and
respiratory rate of greater grasscutters as
influenced by sex, body weight and time of the
day. It shows that there was no significant
difference (P>0.05) between the mean rectal
temperature and respiratory rate of the male
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and female grasscutters. Body weight also had
no significant effect on the rectal temperature
of the different weight ranges of the
grasscutters but respiratory rates was higher in
bigger (1.51 - 2.6 kg) grasscutters. There was
no significant difference in the rectal
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between

afternoon and evening periods, although rectal
temperature was lower in the morning period.

The respiratory rate of the animals was not
different between these time periods.

Table 2: Mean Rectal Temperature and Respiratory Rate of Greater Grasscutters as
determined by sex, body weight and time of the day.

Factor Rectal Temperature (°C) Respiratory rate (counts/minute)
Sex
Male 37.082+0.05 143.982+1.06
Female 36.942+0.06 142.622+1.50
Pvalue 0.092 0.478
Body Weight
0.70-1.50 kg 36.922+0.06 137.310+1.42
1.51-2.60 kg 37.022+0.05 146.352+1.06
P-value 0.212 0.000
Time of the day
Morning  36.692+ 0.07 142.42241.43
Afternoon  37.16°+0.06 142.772+1.51
Evening 37.12%0.05 143.972+1.57
Pvalue 0.00 0.75

Table 3 shows the correlation between the
environmental variables and the physiological
variables in greater grasscutters. According to
the table, there was no correlation between
weight and rectal temperature while there was
a low positive correlation between weight and
respiratory rate. The Table also indicates that
there was a positive correlation between the
rectal temperature of the grasscutters and
temperature of the pens, there was a negative
correlation between rectal temperature of the
grasscutters and the relative humidity of the
pens and there was a positive correlation
between the rectal temperature of the
grasscutters and the THI. This implies that the

higher the relative humidity of the pens, the
lower the temperature of the pens, the lower
the THI and the lower the rectal temperature of
the animal. Also, the lower the relative
humidity of the pens, the higher the
temperature of the pens, the higher the THI
and the higher the rectal temperature of the
animals.

Results indicated that there was no
correlation between the respiratory rates of
grasscutters and the temperature, the relative
humidity of the pens and the THI. This
confirms that the respiratory rate of the greater
grasscutters is not significantly affected by the
time of the day.

Table 3: Correlation between environmental variables and physiological variables in

Greater Grasscutters

Rectal Temperature

Respiratory rate

Pearson Sig. (2-tailed)  Pearson Sig. (2-tailed)
Correlation Correlation
Body weight 0.029 0.493 0.189 0.000
Ambient Temperature 0.295 0.000 0.067 0.346
Relative Humidity -0.188 0.008 -0.126 0.075
THI 0.298 0.000 0.056 0.435
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Discussion

The results indicated no difference
between the rectal temperature and respiratory
rate of male and female greater grasscutters.
The reason could be due to the fact that similar
metabolic activities and reactions take place in
male and female animals that are of similar age
ranges, that is, the thermoregulatory
mechanism and the breathing mechanism of
the body of both male and female animals that
are of the same age range is alike. Similar
results were observed with West African dwarf
goats, where it was also reported that sex did
not significantly influence rectal temperature
and respiratory rate (3, 6). Similar results were
also obtained by (16) where they found that
sex of rabbits had no significant effects on the
rectal temperature of the animals, though
respiratory rates were significantly affected by
their sex.

Results of this study also showed that body
weight has no effect on rectal temperature but
has an effect on respiratory rate, with bigger
grasscutters having higher respiratory rates. It
would have been expected that body weight
would have no effect on respiratory rate, since
all the male grasscutters fell into the category
of the heavy grasscutters. However, there is no
interaction between body weight and sex of
grasscutters, as some of the female grasscutters
also fell into the category of heavy
grasscutters, Results of study on West African
dwarf goats conducted by (6) also showed that
body weight had no effect on rectal
temperature and respiratory rate, as kids and
adult goats had similar ranges. Generally,
respiratory rate is higher in smaller animals
than in bigger animals. The higher respiratory
rate in bigger grasscutters could be as a result
of the aggressiveness of the bigger grasscutters
compared to the smaller grasscutters at the
time of measurement of the respiratory rate, as
psychological factors such as aggressiveness,
excitedness etc. leads to an elevated respiratory
rate. A report from (18) also observed that
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respiratory rate was affected by the body size
of an animal.

There was a significant difference in the
rectal temperature of the grasscutters based on
the time of the day. The rectal temperature was
lower in the morning and higher in the
afternoon and in the evening. This could be as
a result of the low temperature and high
relative humidity of the pen in the morning.
Studies on diurnal variation in temperature and
humidity in a grasscutter pen by (20) showed
that temperature in the afternoon was generally
higher than in the morning and evening
whereas relative humidity was much lower
(P<0.05) in the afternoon than in the morning
and evening. There is usually a diurnal
variation in core body temperature of
mammalian species (19) and this variation is
always within a narrow range even if
environmental fluctuation is high (17). This
was clearly seen in the results of this study.
Results of study conducted by (6) and (7) also
showed that the rectal temperature of West
African dwarf goats and African giant rats,
respectively were higher in the evening,
compared to the morning.

Results also showed that there was no
significant difference between the respiratory
rates of the grasscutters at the different periods
of the day, that is, the respiratory rate of
greater grasscutter was not affected by the time
of the day. Most animals respond to hot
environment by resulting to an increased
respiratory rate but this is different in
grasscutters in which the time of the day does
not affect their respiratory rates. Results of
study conducted by (6) showed that the
respiratory rates of West African dwarf goats
were higher in the evening, compared to the
morning.

Also, there was a significant difference in
the rectal temperature of the grasscutter, based
on the THI, that is, as the THI increased in the
afternoon and evening, the rectal temperature
of the grasscutter also increased. The THI is an
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indicator of thermal comfort level for animals
in enclosure. The observed increased rectal
temperature of the grasscutters from morning
to evening, as THI increased could be
attributed to heat stress. (12) reported that
increase in rectal temperature is a good
indicator to the level of heat stress upon the
animal. The THI, however had no effect on the
respiratory rate of the grasscutter, although (4)
stated that respiratory rate can also be used as
an indicator of heat stress. Similar results were
obtained in experiment carried out by (15) on
the effects of heat stress on physiological
parameters of West African Dwarf Goat. The
result showed that rectal temperature increased
as THI increased.

This study is very important as these
physiological parameters; rectal temperature
and respiratory rate are used as an indicative of
health or diseases in animals, and are yet to be
determined in greater grasscutters. With fever
and hyperthermia, the body's core temperature
rises to a higher temperature, hence, the animal
has a high rectal temperature. A higher rectal
temperature in the morning and a lower rectal
temperature in the afternoon and evening can
be indication of fever and hyperthermia, and a
sudden rise in rectal temperature can be an
indication of heat stress, and should be
appropriately managed by the animal producer.
Extreme heat can have a profound effect on
productivity, especially if the onset of heat is
sudden, not giving livestock ample time to
adapt. Prolonged high temperatures can impair
reproduction. High rectal temperature can also
be detrimental to embryo survival and fetal
development and heat stress lowers the natural
immunity of animals, making them more
susceptible to disease.

Conclusion and Applications
The study showed that in Grasscultter,
1. There is no difference in rectal
temperature and respiratory rates of
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the male and the female of similar
ages.

The weight of the grasscutter did not
influence the rectal temperature of the
grasscutter, though the  weight
influenced the respiratory rate of the
animal as heavier greater grasscutter
had a higher respiratory rate.

The time of the day had no effect on
the respiratory rate, though it had an
effect on the rectal temperature.

THI had no effect on respiratory rate,
though it had an effect on the rectal
temperature.
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