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The work was aimed to study the effect of chromium propionate supplementation on
physiological parameters in buffaloes during summer, autumn & winter seasons. Eighteen
numbers of lactating buffaloes were selected and divided into three groups viz., Control,
Treatment -1 (T-1) & Treatment-2 (T-2). Treatment-1 and Treatment-2 were supplemented
with 9mg & 18mg Chromium propionate/head/day respectively in each season; whereas,
control group was not given chromium supplementation. Physiological parameters like
rectal temperature, pulse rate and respiration rate were assessed weekly. It was observed
that chromium propionate supplementation significantly lowered (P<0.05) pulse rate and
respiration rate in treatment groups during summer and winter season; whereas, rectal
temperature did not vary significantly between control and chromium supplemented
groups. Among different seasons significantly lower winter values were observed in
comparison to summer and autumn seasons in control and T2 group. Season had
significant effect (P<0.05) on respiration rate in all the group, where the summer value was
significantly higher (P<0.05) in comparison to autumn which were significantly higher
(P<0.05) to winter values. Pulse rate too was significantly higher (P<0.05) in summer in
comparison to winter and autumn season in all groups. The rectal temperature did not
show any significant variation among different groups during different seasons. Based on
the study, it can be concluded that chromium supplementation has ameliorative effect on
physiological parameters during heat and cold environmental stress conditions in lactating
buffaloes.

Introduction
Animal undergo various kinds of stress such
as
physical,
nutritional,
chemical,
psychological and environmental. Stress is a
condition which arises when an animal
suddenly faces a change in its environment
(Kumar et al., 2011). Buffaloes being a

seasonal breeder show signs of great physical
distress when exposed to environmental stress
as compared to other farm animals (Das et al.,
1999). This is due to fact that their body
absorbs a great deal of solar radiation because
of their dark skin and spars coat or hair.
Increased
environmental
temperature
augments the efforts of the animals to
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dissipate body heat, resulting in increased
respiration rate, body temperature, heart beat
and water consumption causing redistribution
in blood flow and changes in endocrine
functions that negatively effect the
productivity. During the lactation period, there
is a dramatic increase in energy requirements
needed for the onset of lactation and to meet
their energy demand, the animal lipolysis its
body reserves which is reflected by elevated
levels of non esteric fatty acid (NEFA), β
hydroxy butyric acid (BHBA) and decreased
body condition score
Chromium (Cr) an essential trace mineral
(Anderson, 1987) has been found to that
alleviates stress-associated effects (Garg and
Bansal 2000). Supplementation of Cr has
shown to improve performance of growing
and lactating ruminants exposed to thermal
stress (Kumar et al., 2013b) Chromium is also
an essential component to enzyme function
that supports the conversion of T4 to
triiodothyronine.
Its
supplementation
improves immune functions by enhancing
immunoglobulin production, antibody titers to
antigen or by reducing cortisol concentration
and modulating inflammatory responses
(Weiss and Spears, 2005). Our research was
based to evaluate the beneficial effect of
chromium supplementation during different
seasons in order to coup up the thermal (heat
and cold) stress in lactating buffaloes of the
region.
Materials and Methods
The study was conducted on 18s adult
buffaloes of a private dairy farm in Jammu
during their 3rd lactation. All animals were fed
green fodder (depending upon availability)
and concentrates were fed as per
managemental practices being followed by the
dairy owner. The animals selected were
checked for their normal health, productive
and reproductive history. The study was

conducted in three seasons, i.e. summer (1st
June to 31stAugust) autumn (1st September to
31st November) and winter (1st December to
2nd March animals were divided into three
groups : Control group: - The animals were
not given chromium supplementation:
Treatment-1 (T1): - Animals in this group
were supplemented with chromium propionate
@ 9 mg/head /day during study period:
Treatment-2 (T2): - Animals in this group
were supplemented with chromium propionate
@ 18 mg/head/day during study period.
Physiological variables like pulse rate,
respiration rate and rectal temperature of each
animals were measured and recorded weekly
in all seasons. Respiration rate was determined
by observing the flank movement on lower
part of abdomen from a distance without
disturbing the animal. The reading was
expressed as breath per minute (bpm). Pulse
rate was measured by placing the sensitive
part of index finger on coccygeal artery
located at the ventral surface of tail head. The
pulse rate was recorded for one minute and
expressed in number of beats per minute. The
rectal temperature was recorded with the help
of clinical thermometer by placing it on the
mucus membrane of rectum. It was expressed
in degree Celsius (o C). For all the observed
data, the standard statistical procedures
recommended by Snedecor and Cochran
(2004) have been followed. The data were
presented by showing mean and standard
error. The significant differences of values for
different parameters studied were assessed by
the test of one way and two-way analysis of
variance depending upon the data. All the
above calculations were carried out using
SPSS software version 16.0.
Results and Discussion
Respiration rate and pulse rate
Table 1 depicted respiration and pulse rate in
control and chromium supplemented lactating
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buffaloes during summer, autumn and winter
seasons. During summer season, these
parameters were found significantly higher
(P<0.05) in control group as compared to
chromium supplemented groups; however, in
autumn and winter seasons these parameters
did not vary significantly between different
groups. Therefore, the study revealed that
chromium supplementation had influence on
these parameters by decreased the increasing
rate of respiration and pulse rate in summer
season. Similar results have been reported by
Yari et al., (2010), who reported lower
respiration rate in 1.0 ppm Cr supplemented
calves exposed to high ambient temperature
(42°C). An-Qiang et al., (2009) studied the
effect of chromium picolinate supplementation
on respiration rates in Holstein cows and
reported a slight difference in the degree of
response of control group cows that showed a
greater elevation of respiration rates as well as
rectal temperatures than the supplemented
ones. In contrary to our result, Kim et al.,
2009 in pig; Mirzaei et al., 2011 in cows and
Ghorbani et al., 2012 in Holestein calves
reported that chromium supplementation
caused elevation in respiration rate, which was
significantly higher in the chromium treated
groups compared with the control groups.
However, others works (Kumar et al., 2013 in
buffalo calves and Zhang et al., 2014 in
lactating cows) reported that there was no
difference in respiration and pulse rate
between control and Cr supplemented group.
The changes in the respiration rate are an
adaptive response of the animal to maintain
homoeothermic balance. In domestic animals,
respiration rate increases due to the activation
of thermo-receptors in the skin when they are
exposed to higher ambient temperature. Such
activation of the receptors, in turn, sends
neural signals to the hypothalamus that
increases respiratory activity to accelerate heat
loss from the body by respiratory evaporation
(Haidary and Ahmed, 2004). The increase in

pulse rate causes an increase in the blood flow
to the surface and thereby facilitates heat loss
(Marai et al., 2007). Table 1 depicted the
respiration and pulse rate in lactating buffaloes
in different seasons. When comparing
different
seasons,
significantly higher
(P<0.05) respiration and pulse rate were
observed in summer in comparison to autumn
and winter seasons in all groups. The increase
in THI, which ranged between 85.38 to 86.87
in summer months (Table 1) had a direct
influence on respiration and pulse rate, as
when THI exceeded a certain threshold level,
the homeostasis mechanism failed and
animal’s body responded with higher
respiration rate. Previous studies also reported
that respiration and pulse rate significantly
increased in animals exposed to high thermal
temperature in buffaloes (Gurdev et al., 2007 ;
Lallawmikimi et al., 2012; Singh et al., 2014),
cows (Robinson et al.,1987; Bouraoui et al.,
2002) and in goat and sheep (Maurya et al.,
2007, Al-Samawi et al., 2014) ; whereas,
Dandage (2009) reported that there is
increased respiration rate in the extreme
seasons (winter and summer) of the year on
Sahiwal, Karan Fries and Murrah buffaloes.
Padilla et al., (2006) reported a higher
respiration rate of 71.5 /minute during summer
compared to 38.8/minute during winter in
lactating cows; they also depicted that the
increasing trend in pulse rate continued even
when the ambient temperature declined
indicating that the physiological responses of
animals returned to its normal levels only after
a definite period when animals were brought
to comfort zone.
Perez (2000) observed that there was a
significant increase in respiration rate (RR)
with an increase in ambient temperature and
the relative humidity in hot dry season and hot
humid season, respectively. Increase in RR
indicates that the animals were under heat
stress and increase in RR is to facilitate heat
loss during heat stress.
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Table.1 Effect of chromium supplementation in different doses during different seasons on some
physiological parameters in local buffaloes

Groups

41.11cy±0.58
40.00cy±1.24

32.55b±0.68
34.22b±0.70

27.44a±0.92
26.66a±0.96

Treatment 2

37.33cx±1.33
34.66b±0.81
PULSE RATE (per minute)

25.88a±0.93

Control
Treatment 1

83.77by±0.90
80.00bx±0.81

72.44a±2.04
72.22a±2.01

71.44a±0.76
74.44a±0.86

Treatment 2

78.44bx±1.28

72.66a±1.52

71.44a±0.89

RECTAL TEMPERATURE (°F)
100.7±0.33
100.7±0.08

100.4±0.28

Treatment 1
Treatment 2
#

Winter

Control
Treatment 1

Control

*

RESPIRATION RATE (per minute)
Summer
Autumn

100.4±0.30
100.2±0.13

100.3±0.28
100.2±0.18

100.1±0.63
100.6±0.18

Means with different superscripts bearing a, b, c differ significantly (P<0.05) between seasons within groups.
Means with different superscripts bearing x, y, z differ significantly (P<0.05) between groups within seasons.

Rectal temperature (RT)
As presented in Table 1, rectal temperature
did not vary significantly between control and
chromium propionate supplemented groups in
summer, autumn and winter seasons. Our
results are in conjunction with results
proposed by other workers (An-Qiang et al.,
2009; Nikkhah et al., 2011; Kumar et al.,
2013; Zhang et al., 2014) that dietary
chromium supplementation did not have
beneficial impact on rectal temperature in
animals under stress conditions. The fact that
increased respiration rate help in heat
dissipation might be a cause to prevent the
increase in rectal temperature in animals
which is in conjunction to our result where
there is increase in respiration rate but rectal
temperature is not affected. Contrary to our
results, Ghorbani et al., 2012 in pigs,
Moonsie-Shageer and Mowat (2014) and Yari
et al., 2010 in stressed calves reported
decreased rectal temperature in Cr
supplemented animals exposed to high

ambient temperature. On the other hand, Kim
et al., (2009) observed decreased rectal
temperature in Cr supplemented pigs exposed
to low ambient temperature (13.8°C).
There was no significant difference found in
rectal temperature between different seasons
in control and treatment groups Gurdev et al.,
(2007) studied about physiological indices in
buffaloes exposed to sun and reported a nonsignificant difference in rectal temperature in
exposed and non-exposed animals. However,
Koubkova et al., (2002) reported significant
increase in rectal temperature from 37.3 to
39.3° C, respiration rate from 28 to 81 per
minute and pulse rate from 64 to 81 per min
in high yielding Holstein cows, when exposed
to high temperature exposure conditions.
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