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ABSTRACT
The research examines the issue of Cattle heat stress condition in cattle and its associated
indicators in the farm of Kano University of Science and Technology Wudil and its environs.
The meteorological data was obtained from the KUST Meteorological station for the
calculation of thermal hygrometric index variables (mean monthly humidity and temperature).
Purposive sampling techniques were employed for selecting the respondents from within the
University farm and snowball from outside the university because the cattle herds are
scattered over the area. The study revealed that heat stress exists especially when the
temperature and humidity are simultaneously high. Findings indicated heat stress which could
be classified as: free stress (January and February), mild stress (March, April, August,
September, October, November, and December) and severe stress (May, June and July) periods.
The inferential statistics indicated significant differences and relationship between the
variables. Rise in humidity and temperature were proportional to the stress values. Significant
number of respondents in the study area complained of heat Stress problems implicating the
management on the productivity of their cattle. The research also revealed that most of the
cattle were purposely kept for Dairy production 38% where the management system mainly was
intensive 53.3%. Recommendations were made on the fact that there was need for government
to provideranching side and adequate medical facilities for the cattle so as to enhance their
health and optimum productivity.
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Background of the study
Heat stress causesthe detrimental effects on
health,production and performance of animals
in the tropic.It occurs when there is
imbalance between heat production and
dissipation within the animal body .All
domestic animals have their optimum thermal
condition that enable them to produce well
and the critical limit. If exceeded it leads to
illness and poor productivity of food or
reproduction. Tropical Cattles and poultry are
exposed to constant change in environmental
condition such as heat, cold humidity, wind
etc. Different cattle’s have different comfort
ranges. Dairy cattle are more favourable
within 50C-200C temperature while beef
producing cattle do best at 150C – 250C. Kumar
et-al (2011) outlined some physiological and
behavioural responses to the variation in
intensity and duration of temperature
depending on to the animal genetic,
nutritional, physical and social conditions
which includes the following among other

metabolic change, hormonal changes,
immunological changes, etc.
Heat stress affects comfort of cattle more
than does cold stress. Milk production can be
increased during hot weather by the use of
sunshades, sprinklers, misters, and other
methods of cooling (Roman-Ponceet al., 1977;
Bucklin et al., 1991; Armstrong, 1994;
Armstrong and Welchert, 1994) as well as by
dietary alterations as reported in NRC(2001).
Temperatures that are consistently higher
than body temperature can cause heat
prostration of lactating cows, but additional
energy intake and greater heat production by
theCow can compensate for lower
temperatures, even extremely low ones.
Consideration also needs to be given to
humidity levels and wind chill factors in
determining effective environmental
temperatures. Adaptation to cold results in a
thicker hair coat and more subcutaneous fat,
which also reduces cold stress (Curtis, 1983;
Holmes and Graves, 1994).
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Because dairy animals adapt well to cold
climates, maintaining indoor air temperature
equal to or slightly above outdoor air
temperature is quite tolerable to housed
animals. Coincidentally, providing the
ventilation rate necessary to maintain this
minimum temperature difference leads to
good air quality (Bickert, 2003b). Protecting
the animal from extreme drafts, providing dry
lying places that contribute to a dry, fluffy,
erect hair coat, meeting the nutritional needs
of the animal, and allowing the animal
sufficient freedom of movement are essential.
Dairy cattle, like other warm-blooded animals,
function most efficiently in environments
where they can maintain their body
temperature at around 38°C.Tissue and
cellular metabolism and the underlying
biochemical reactions that sustain life and
productive functions need body temperature
to be maintained within very narrow limits.
Relatively small increases in body
temperature, for example, one degree Celsius
or less result in detectable, deleterious
effects on metabolism and tissue integrity, in
particular, the breakdown of body protein and
a significant depression in production. The
maintenance of a constant body temperature
(usually measured as the rectal temperature),
or being in a state of thermal equilibrium, is
therefore a prime requirement for productive
dairy cattle, Bright(1987)
The inability to maintain thermal condition
and normal body temperature under hot
conditions are observed in several ways.
Firstly, animals display physical signs of
discomfort such as shade seeking, high
respiration rate and possibly salivation.
Secondly, there will be a decline in feed
intake and the efficiency of feed utilisation
accompanied by decreases in milk production.
Thirdly, there are the unseen effects of high
body temperature on physiological and
biochemical processes that disrupt hormonal
balances and normal function. This result in
changes to the oestrus cycle, a reduction in
conception rate, depression in milk yield and

changes to milk composition. The magnitude
of the reduction in milk yield under hot
conditions depends on the following factors:
Environmental conditions, Composition and
quality of the diet, Access to fresh water and
shade, Genotype (adaptability and milk yield
potential), Level of management skills.
Statement of Research problem
The entire climate of Kano region is classified
as dry and wet tropics’ characterized with
periods of high ambient temperature
conditions and hence such conditions becomes
increasing and have effective on animal’s
growth and production (Kimthi and Ghosh
2005 in Kumar et-al 2011). This causes heat
stress and thermoregulation which may lower
feed intake and in turn reduces their
productivity in terms of milk yield, body
weight and reproductive performance.
Despite the problems of heat stress, livestock
herdsmen and marketers are observed to
purchase some exotic cattle breeds and
incorporate them into the study area without
due consideration to the climatic condition
with its implications on such animals. To this
end the research examines the temperature
and humidity conditions in relation to heat
stress in cattle rearing. Thus, this study will
provide the knowledge for potential
improvement on cattle rearing to Nomads and
mixed farming sector. It will also provide
thermal stress records to the farmers and
government for future policy making animal
husbandry.
Study area
Kano University of Science and Technology
Wudil is geographically located in Wudil Local
Government area of Kano State which lies on
latitude 110 37”N and 11056”N of the equator
and between longitudes 80 45” E and 80 57”E
of the Green which Meridian, GIS Unit (2012).
The area is boarded with river Hadejia to the
north, Maiduguri road to the south, Gachi
village to the east and Warawa local
government to the west. To the East along
Maiduguri road, the University is 45km away
from Kano city.
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Figure I Map of wudil local government showing the study area
The geology of Wudil local government falls
within the wider Kano regions geology earlier
described by Olofin (1987) and Olofin and
Tanko (2002) as consisting of igneous and
sedimentary structures. Specifically, the
geology of the area falls within the basement
complex rock, consisting of non-intrusive
rocks formed during the Precambrian period
these rocks have been subjected to
metamorphism and are believed to be
granulized (Olofin&Tanko, 2002). The area is
characterized by the presence of laterites or
subjection of the rocks to deep chemical
weathering. The pre-existing landforms are
believed to be covered by wind materials
commonly referred to as sand dunes.The
dominant drainage system in the area is River
Wudil, elsewhere recognized as river Hadejia
which gets its water from River Challawa and
River Kano and their tributaries and flows
north east as river Hadejia and finally into the
Lake Chad.
The climate of the study area is tropical dry
and wet climate which is classified by Kopen’s
as Aw. But the main emphasis is on the
seasonality of rainfall because it is very vital
and critical element in the area. It has annual
rainfall of about 850 – 1000mm. Great
temporal variation exists in the amount of
rainfall as no two consecutive year record the
same amount and average. The temperature
ranges from warm to hot throughout the year,
even though there is a slight cool period
between November to February. The mean
annual temperature is about 250C – 270C but

the mean monthly values ranges between
210C-230C in the coolest month November to
February and 290C in the warmest
month(April – May). This results to having four
(4) seasons: dry and hot season (Bazara), dry
and cool season (Kaka) wet and warm season
(Damina), dry and warm season (Rani). The
area lies within the zone of seasonal
fluctuating inter tropical convergence zone
(ITCZ). There is a seasonal reversal of winds,
following the northward and southward
movements of the ITCZ. The moisture laden
south west monsoon is the dominant wind
between May and September, while the cool,
dry and dusty continental North East Trade
wind (harmattan) prevails from October to
April. Thus, the rainfall is concentrated from
May to September, which is the period of the
rainy season when farmers plant different
crops mostly cereals, tubers and some
vegetables Olofin (2006).
The natural vegetation type of the study area
is characterized by moderately tall grass and
scattered trees. The term “wood land”
described the landscape better, grass. Most of
the trees are deciduous in nature; shading
foliage to curtail water lost through
transpiration; the trees have long tap roots
system that enable them to reach
underground water. The trees look greenish
during the wet season and the yellowish in dry
season. The vegetation becomes denser as you
move towards the river due to excessive
moisture and becomes scattered as you move
away from the river bank.
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Data collection and Analysis
The Data used for the purpose of this study
include quantitative Data obtained though
field measurements of Temperature and
Humidity obtained from the University
Meteorological station. In addition, qualitative
data was generated though interview and
focus group discussion with the herdsmen and
managers from within and outside the
University farm. On the other hand, secondary
data were sourced from literatures.
The sampling techniques used was the
purposive samplingtechniques in the
University Farm and snow-ball outside the
University. The adoption of purposive
sampling was due to the fact that it is the
only campus around the Study area. While
snowball is because the cattle herdsmen were
scattered over the Area.Five years weather
data were obtained from the University
Meteorological station. The data collected
include: average, minimum and maximum
monthly temperature and relative humidity.
These were used in determining temperature-
humidity indexvalues using a table of thermo-
hygrometric values (cattle temperature-
humidity index) for calculating heat stress of
the monthsand its monthly variations. The two
Data generated from both qualitative and
quantitative were analysed and presented
using Descriptive statistics such as mean and
percentages, Tables, charts and graphs were
used for presenting the research findings.

Alsomultiple linear regression modelsstatistic
and Analysis of variance (ANOVA)were applied.
Results Presentation and Discussions
The Cattle Heat Stress Condition
Table 3.1 reveals the nature of mean monthly
heat stress and its related climatic aspects in
relation to cattle rearing in Wudil and its
neighbouring environments. From the table it
can be deduced that the months of January
and February were stress free months to the
cattle because the THI Value of the months
were zero. This could be due to the low sun
and influence of hammatan which leads to the
decline of ambient temperatures in the area.
For the months of March, April, August,
September, October, November, and
December the THI value rises to between 73
to 79 and falls to a mild stress range. While
the severe stress were witnessed in the
months of May, June and July as the THI value
rises to a ranges of 81 to 82. The severity is as
result of combine impact of high temperature
and humidity. The results indicated that the
cattle were more exposed to stress between
May, June and July as a results of warm and
humid conditions.
With exception of January and February, all
mean monthly temperature indicate that all
the months exceed 250C as were indicated by
Kumar (2011) and Webster (1983)The
temperature that marks the optimumcattle
productions.

Table 3.1 Mean Distributions of monthly heat stress and its climatic aspects

Source: Muhammad, 2014
Table 3.2showed themultiple linear regression
models used to determine the best predictor
variables in predicting Heat stress. Based on
the other method used,two variables were
used (Temperature and Humidity). The R-

Squared of 0.775 obtained in the table implies
that the predictor variables of co-efficient
variables were responsible for 78 % of the
variation in the Heat Stress at 0.001
significant level.

Table 3.2: multiple linear regression model result

Months Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
Temp 24.20 23.30 27.27 30.3 30.11 29.43 28.72 26.67 26.98 27.46 25.01 27.45
Humidity 39.9 36.2 39.9 38.6 57.5 79.6 80.4 83.6 86.1 81.8 71.3 50.4
Heat stress0.0 0.0 73 78 81 82 81 78 78 79 74 74

Model R
R

Square
Adj. R
Square

Change
Statistics

Durbin-
Watson

R Square
Change F Change Sig. F Change

1 .881a 0.775 0.725 0.775 15.527 0.001 1.213

Source : Muhammad, 2014
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The R-value of 0.881a signified strong
relationship between dependant and
independent variables. The adjusted R OF
0.725 means that the humidity and
temperature value induced the development
of Heat stress for approximately 73 % while
the remaining 27 % are meant for other
factors other than meteorological. The
Durbin-watson value (1.213) showed a strong
relationship between Heat stress and change
in the independent variables.

Table 3.3 revealed that the F- Statistic
(15.527) is very large and the corresponding
significant value of P=001 or lower than the
alpha value (0.05) this indicates that there is
significant relationship between dependant
variables (Heat Stress) and the independent
variables (Temperature and Humidity). That
the higher the humidity and temperature are
higher the heat stress.

Table 3.3 ANOVA result from multiple linear regression

Table 3.4 co-effect of determination independent variables (Temperature and Humidity)

Model
Unstandardized

Coefficients
Standardized
Coefficients T Sig. Co linearity Statistics

B Std. Error Beta Tolerance VIF

1 (Constant) -225.022 58.861 3.823 0.004

Temperature 9.136 2.21 0.67 4.134 0.003 0.949 1.053

Humidity 0.66 0.243 0.44 2.711 0.024 0.949 1.053

Table 3.4 showed the co-efficient for
Temperature and Humidity found to be 9.136
and 0.66 respectively, which implies that
increase in Humidity and Temperature
stimulate for the increase in the stress. The

variable inflection factor when measured
using multiple linear regression among the
variable was found to be significant. The
relationship are reveal in figure 2 and 3 below.

Figure 2: Relationship between the dependants and in-dependants variables

Model Sum of Squares df
Mean
Square F Sig.

1 Regression 7892.384 2 3946.192 15.527 .001

Residual 2287.282 9 254.142

Total 10179.667 11
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Figure 3: Relationship between humidity and the stress
The headers responses on heat stress and cattle
managements
Table 3.5 indicated that management system
practiced is intensive where the cattle are
kept inside an aerated thatched or sheet-
roofing housing and provide them with feeds
and medicine which accounts for over half of

the farms. This was then followed by
traditional system where the cattle were
expected to be free range until evening. This
also accounts for nearly half, if not for the
Commercial bulls that were kept for work and
selling during the Sallah-festivity.

Table 3.5Management System Practice

The table also revealed that most of the
herdsmen keep their cattle for milk
production as part of the Fulani culture.
Fallowed by the respondents who indicated
that they keep their cattle for work or capital

assets. The least respondents indicated that
they keep cattle for meat during festivity.
The main sources of water for the cattle in
the study area is Boreholes. This was followed
by pipe borne source. While, ponds and rivers
have the least supply.

a Management System Frequency %

Intensive 32 53.3

Extensive 25 41.7

Commercial ranching 03 5.0

Total 60 100

b Purposes of keeping

Dairy 20 33.3

Meat 10 16.6

Work 15 25

Wealth Conservation 15 25

Total 60 100

c Source of water

Boreholes 27 45.0

Ponds 11 18.3

Rivers 07 11.7

Pipe borne 15 25

Total 60 100

Muhammad et al.

Dutse Journal of Pure and Applied Sciences 1(2) December 2015 pp 136 - 144

141



Responses on Cattle shelter and Dairy
productions
The herdsmen were asked to comment on the
mode of shelters and rate of milk production
in relation to heat stress.Table 3.6 a reveals
that majority of the respondents who keep
cattle for dairy had indicated that milk
production is more favourable during warm-
wet season (April) when the pasture was
adequate and Temperature was moderate due
to frequent rainy atmosphere. While Hot - Dry
season (April) revealed that majority of the
respondents get low milk yield. This is
connected to the high Temperature and
degraded pasture in addition to dryness of
surface water storages. These were in line
with findings of Kimthi and Ghosh 2005 in

Kumar et-al (2011) who also revealed same as
to do with milk production and reproduction.
Table 3.6 b revealed that herdsmen keeping
their cattle in traditional shelteraccount for
about half of the respondents, then followed
by those that kept under trees and lastly
those that keep under intensive sheet- roofing
housing. The practice showed that the cattle
keepers are responding to the seasonality of
environmental temperature.This was also
requested by Bright (1987) who said that, the
maintenance of a constant body temperature
(usually measured as the rectal temperature),
or being in a state of thermal equilibrium, is
therefore a prime requirement for productive
dairy cattle, Bright(1987).

Table 3.6 a: Responses on cattle shelter and rate of milk productions

Responses frequency Percentages

Keeping under tree 22 36.7

Traditional shelter 26 43.3

Zinc-Sheet Shelter 12 20.

Total 60 100

3.6 b: Responses on milk-production by Seasons

Plate I and II: University farm at Gaya local government

Seasons Months High Moderate Low No idea

Hot-dry April 10 12 36 02
Warm-wet August 48 10 00 02
Warm-dry October 40 18 02 00
Cool-dry December 29 20 11 00

Plate I Plate II
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Summary and recommendations
Summary
The study reveals that heat stress exists
especially when the temperature and
humidity were simultaneously high. Findings
in Table 3.1 indicated pattern of heat stress:
free stress (January and February), mild stress
(March, April, August, September, October,
November, and December) and severe stress
(May, June and July) periods. The inferential
statistics indicated significant differences and
relationship between the variables.
Significant number of respondents in the
study area complained of problem of Heat
Stress implicating the management and
productivity of their cattle.

Recommendations
This study recommends the following to
improve cattle health and optimum
productivity.

I. Government should provide available
ranching Land and watery yards to
the livestock keepers

II. Cattles should be fed with non-
enzymatic anti-oxidants like
vitamins, albumens

III. Animal husbandry should imbibe and
adoptgenetic modification with
new cattle breed

IV. Provision of available drugs and
vaccination against disease and
pest multiplications should be
embarked.

V. Provision of decent shelter to reduce
heat stress for the cattle.
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Table 1Pearsoncorrelation analysis

Sources Fieldwork 2014

Heat
Stress Temperature Humidity

Heat Stress 1

Temperature 0.769 1

Humidity 0.59 0.225 1

Table 3.9 DISEASES AND VECTORS

a. Diseases/Vectors Frequency %
Liver cancer 25 31.25
Worms 20 25.0
Ticks 20 25.0
Flies 15 18.75
Total 80 100
b Methods of Treating Diseases Frequency %
Vet nary Doctors 11 18.3
Traditional Medicines 10 16.7
Buying of drugs from market 24 40.0

Deworming
Total

15 25.0
60 100

c Cattle shelter Frequency %
Aerated Sheet roofing 17 28.3

Aerated thatched-roofing 15 25.0
Open space 23 38.3
Fenced area 5.0 8.3
Total 60 100

Sources Fieldwork 2014
Table 3.9a Indicate that the cattle diseases
According to the interview and responses
obtained major of the cattle were attacks with
liver cancer dieses dominated the more with
almost 3 in 8 where worms respectively and
lastly those with tsetse fly account for more
than I in 8 of the total respondents.
Table 3.9b Themethod of treating cattle
disease Several ways and methods were used in
treating the cattle diseases among which
include Buying of drugs from market that
account merely more than 2 in 6 than followed
by vet nary doctors, Traditional medicines, and
Daw arming of Cattles which account for 1 in 6
each of the total respondents respectively.
Table 3.9c Several mode of shelter were use
keeping cattle in both intensive and extensive,
In open space dominated the throne with 2 in 6
where account almost 2 in 6 respectively lastly
those that are kept under fenced area with 1 in
6 of the total respondents.
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