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ABSTRACT

An exploration was carried out to analyze effect of abiotic stressor on the development of stress in female non-
descript indigenous calves, heifers and cows from arid tracts of Rajasthan during extreme environmental
temperature periods. Abiotic stressor was appraised on the basis of temperature humidity index and heat load index
values. Stress was assessed on the basis of serum cortisol and plasma catalase. Ostensibly healthy animals were
monitored during comfortable, extreme hot-dry, extreme hot-humid and extreme cold environmental temperature
periods. The overall mean values of serum cortisol and plasma catalase were significantly (p<0.05) higher during
extreme hot-humid, extreme hot-dry and extreme cold environmental temperature periods as compared to
respective comfortable mean overall value. During extreme hot-humid, the per cent variation was found to be
maximum for serum cortisol and plasma catalase. Based on the findings of serum cortisol, it can be construed that
calves were found to be impinged on maximally by the effect of stress followed by heifers and cows. Among
calves, calf-yearling transition exhibited higher influence of all the extreme environmental temperature periods.
Between heifers, pre-pubertals expressed elevated effect of extreme environmental temperature periods. Amongst
cows, non-pregnant milch and primipara divulged higher shove of extreme environmental temperature periods.
Changes in plasma catalase exhibited the presence of oxidative stress in all the animals and the impact was
maximum during extreme hot-humid. The epitome of the present exploration was that extreme hot-humid period
caused the development of higher degree of stress in the cattle with fine-tuning in the physiological gambits to an
extent which can establish distress to health of animals. Abiotic stressor produced stress to all the animals from
calves to cows in all the three extreme environmental temperature periods with peak outcome in hot-humid. Hot-
humid period exhibited maximum values of heat load index and temperature humidity index revealing maximum
impact of abiotic stressor. Results of present exploration tended to suggest that animals must be supplemented
with ample antioxidants. Additionally, marginal farmers must be encouraged to screen the health of non-descript
indigenous cattle on a regular basis.

KEYWORDS: Catalase, cold, cortisol, environmental temperature periods, hot-dry, hot-humid.

INTRODUCTION

Abiotic stress is defined as the off-putting bang of non-
living features on the living organisms in an explicit
environment. The abiotic wavering can critically affect
the animal performance or physiology in a sequence. The
most common abiotic stressor is intimidating
environmental temperature period. Negative impact of
non-living factors on living organisms in an explicit
ambience has become a global issue now. Chief abiotic
factors in arid tract of Rajasthan are extremely high or
low temperatures, drought, salinity and other
environmental extremes. These factors together affect
livestock and agriculture jointly.

Arid tracts of Rajasthan can be divided into moderate,
hot-dry, hot-humid and extreme cold periods
incorporating the months of October-November; April-
May-June; July-August-September and December-
January, respectively with some superseding period
including February-March months. Researchers believe
that extreme environmental temperatures and humidities
can influence physiological tactics to a larger extent.**!
Stress in the animals can be assessed by evaluating the
levels of serum cortisol. The animals native to arid
region of Rajasthan living under natural husbandry
situations are frequently pestered due to rutheless
environment resulting in massive economical thrashing
to marginal farmers. It becomes mandatory to manage
the stress responses and first point of strategy is timely
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detection of stress. Hence, scientists from time to time
have attempted the appraisal of stress by measuring
cortisol hormone.®*678 However, there is scarcity of
research on this aspect in animals especially non-descript
animals. For the execution of all the physiological tactics
to combat stress, antioxidants are important. There are
many endogenous antioxidants present in the body taking
care for the elimination of oxidative stress. Catalase is
one of the biomarkers of oxidative stress. There are
many causes of oxidative stress ranging from abiotic to
biotic stressors,[10111213.141516171 Apjotic stressors can be
evaluated on the basis of temperature humidity index and
heat load index.['81*%21  Non-descript cattle are also
considered as backbone of marginal farmers, however,
measly scientific attention has been given to them.
Therefore, the present study was executed to assess
impact of abiotic stressor on the development of stress in
non-descript cattle. The data generated in the exploration
will assist as edifice for future research.

MATERIALS AND METHODS

Ostensibly healthy non-descript indigenous  female
cattle (1200) incorporating calves, heifers and cows
ageing two weeks old to 11 years of age were monitored
from private dairies situated in and around Bikaner
district, Rajasthan, India under the permission of
Institutional Animal Ethics Committee, College of
Veterinary and Animal Science, Rajasthan University of
Veterinary and Animal Sciences, Bikaner, Rajasthan.
Collection of three hundred blood samples was made to
harvest serum and plasma each during comfortable
(October-November), extreme hot-dry (April-May-June),
extreme  hot-humid  (July-August-September) and
extreme cold (December-January) environmental
temperature periods. Category of female calves included
preruminant, transitional, preweaning, post weaning and
calf-yearling transition, each having 30 animals.
Category of heifers included pre-pubertal and pos-
tpubertal, each encompassing 30 animals. Cows were
grouped as A and B. Sub-group A comprised of non-
pregnant milch (30); pregnant milch (30) and pregnant
dry (30) cows. Sub-group B incorporated primipara (45)
and multipara (45) cows. Serum cortisol was determined
by chemiluminescence assay. Plasma catalase was
determined by standard method.? Temperature
humidity index values was calculated by standard
equation.”™ Heat load index was computed using
standard protocol.?”! Data were expressed as mean+SE
of mean and special computer programmes were used to
calculate means and standard error
(http://www.miniwebtool.com). The significance of the
impacts was also calculated.

RESULTS AND DISCUSSION

Evaluation of abiotic stressor was carried out by
obtaining mean + SEM values of temperature humidity
index and heat load index by collecting data of
environmental variables from Bikaner district, Rajasthan
during  varying environmental temperature periods
(ETPs). The mean + SEM values of temperature

humidity index and heat load index are presented in table
1. The mean value of each obtained during comfortable
environmental temperature periods was considered as
control value.

The elements of temperature humidity index (THI) were
minimum, maximum and average. They were classified
due to incorporation of minimum, maximum and average
required environmental correlates for the computation of
THI. The values among environmental temperature
periods varied significantly (p<0.05). Extreme hot-humid
environmental  temperature  period  demonstrated
maximum values of all the three components of
temperature humidity index as compared to respective
values during comfortable, extreme hot-dry and extreme
cold ETPs.

The components of heat load index (HLI) were
minimum, maximum and average. The values among
environmental temperature periods varied significantly
(p<0.05). Extreme hot-humid environmental temperature
period displayed maximum values of all the three
components of HLI as compared to respective values
during comfortable, extreme hot-dry and extreme cold
environmental temperature periods.

Months of starting from April to September generally
face high environmental temperature in arid part of
Rajasthan. Researchers have divulged impacts of higher
and lower environmental temperatures on various
physiological aspects of the animals.[?426#72829 |
present investigation, maximum THI of comfortable
period showed greater and higher extent in range,
however, earlier researchers have reported THI values as
71-72 during comfortable ETP from Bikaner
district.*** Researchers®®? have observed THI value as
72 or less during November month from arid tracts of
Rajasthan. The THI values obtained during extreme hot-
humid ETP in present investigation were higher than
those reported previously from the same areas.!*!

Tolerance of the animals to THI depends upon their
acclimatization. In the arid tracts of Rajasthan, especially
Bikaner district, comfortable months of climate on an
average have THI range from 63 to 77 observed by
computing the basic average data provided by earlier
researchers over and over a long period of time.[?#?®! On
the basis of these computed facts and data collected in
the present investigation, it can be reiterated that
comfortable months of the Bikaner district, Rajasthan on
an average experienced a higher range of THI in terms of
minimum, average and maximum, respectively. Per cent
increment in the respective values of THI as minimum,
maximum and average was found to be maximum during
extreme hot-humid ETP followed by extreme hot-dry
ETP as compared to respective comfortable ETP mean
value.

The heat load index (HLI) can be instituted as a measure
of the environmental heat load which is relegated to
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cattle. The computation of HLI needs black globe
tempertaure which indicates radiation effects in addition
to air temperature. The HLI is a marker of physiological
stress to the animals.Therefore, HLI in addition to THI
has been considered as an important environmental index
affecting growth in cattle®™  and physiology of
animals.®*3 Exposure of cattle to extremely high
ambient temperatures and high relative humidity for
prolonged periods can decline the ability to dissipate
heat. The unwarrnted heat load in cattle can give rise to
momentous decline in production thereby affecting
animal wellbeing. High heat loads are generated when
animal’s heat production and higher environmental
temperature couple together.This drastically affects
dissipation of heat from animal. Initial signs are decline
in feed intake followed by loss in production. Extended
rise in body temperature can cause tissue and organ
insults. In present investigation, during extreme hot ETP,
the mean value of maximum HLI corroborated the earlier
finding from the Bikaner district, Rajasthan.’*"

Parameters of abiotic stressor related with environment
incorporating temperature and relative humidity can be
grouped into alert, danger and emergency conditions.
Various temperature-humidity indexes have been
employed to measure the extent of thermal stress faced
by cows. THI explains the joint influences of
environmental temperature and relative humidity.”? The
need of the hour is to rethink about the critical levels of
various environmental elements associated to combine
the impact of environment on the animal thermal
comfort. India is a great country with different
geographical and environmental characteristics. It is
mandatory to set up comfort zone of each area having a
variety of characteristics. Animals native to these areas
are acclimatized with their separate thermal zones. It is
not wise to extrapolate ranges of ambient temperatures
and humidities applicable to animals of other
geographical areas. Comfort experienced by an animal
can be gauged by the temperature and analogous heat
load index. Different animal species have varying level
of sensitivities to temperature and relative humidity,
therefore, the heat stress computation is unique for a
particular species.™®

The one of the objectives of the present investigation was
to institute the values of comfort index of non-descript
animals belonging to area in and around Bikaner district,
Rajasthan based upon the environmental variables and
analytes for detection of sterss. Animal population in arid
tracts experience higher environmental temperatures.
They need higehr extent of comfort. Scientists feel that
sorting of comfort level has to be appropriate to the area
under investigation, hence, data collected in the present
study will help in formulating management gambits for
micro environments of the animals. Most of the earlier
literature available fails to classify the THI values
according to minimum, maximum and average ambient
temperatures. The comprehensive data obtained in the
present investigation will help in redefining the comfort

zones of animals according to arid tracts and outlook of
the physiological gambits.

Serum cortisol

Mean = SEM values of serum cortisol are presented in
table 1.The overall mean value of serum cortisol
(comfortable) was close to the values recorded by

researchers in native animals from arid
tracts [4,7,8,12,24,35,36]

Changes in values of serum cortisol during varying
ETPs

The overall mean values of serum cortisol were
significantly (p<0.05) higher during extreme hot,
extreme hot-humid and extreme cold ETPs in
comparison to comfortable mean overall value. During
extreme hot-humid ETP, the per cent variation in the
value of serum cortisol was found to be maximum.
Researchers are of the view that cortisol level may
increase due to various stress factors and a doubling of
serum cortisol can be taken as the rise essential for the
development of stress.l"?! Present exploration marked
more rise in extreme hot-humid ETP than extreme hot-
dry ETP. Hot ambience related rise in the serum cortisol
levels has been observed by earlier workers in animals
from arid tracts."823%

Stress is a significant incentive for the secretion of CRH
and hence the secretion of ACTH. Its high increase
during extreme hot-humid ETP founded the progression
of stress owing to hot-humid condition. Heat stress can
cause a tumble of changes in the physiological
mechanisms to combat the stress. Greater cortisol level
authenticated the importance in encountering the energy
catastrophe during stress.!!

Cortisol modulates glucose supply by the glucogenolytic
and gluconeogenetic features. Researchers advocated
that the higher cortisol assists the animals by initiating
stress responses. Cortisol augments the reaction of an
animal to an intensely stressful happening which have
the probable destabilizing feature in terms of
psychobiological buoyancy to oxidative insult. This
aspect depends upon the length of exposure.[*” 24

The observationsof present study regarding cortisol
status are also indicating towards its role as one of the
causative factors in the development of oxidative stress.
It is appealing to be aware of the role of cortisol in this
direction. Results of present study demonstrated that
impact of extreme hot-humid ETP was maximum in
terms of cortisol modulations followed by extreme hot
and cold ETPs. Out of these three extreme ETPs, it can
be stated that extreme hot-humid and extreme hot ETPs
were able to modulate cortisol systems effectively as
compared to cold ETP, which though showed a rise but
magnitude was lower.
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Effect of physiological states on serum cortisol

Statistical analysis denoted significant (p<0.05) changes
among all the three overall mean values (calves, heifers
and cows) in each environmental temperature period.
Overall mean values of calves was minimum and of
cows was maximum significantly (p<0.05). This pattern
was akin for all the environmental temperature periods.
Per cent change in the overall mean values of calves was
maximum and was least in cows and drift was similar
for all the environmental temperature periods. Extreme
hot-humid marked maximum per cent variation in each
category.This pattern remained similar in extreme hot
and cold environmental temperature periods. Mean
values were also compared within each category. In each
environmental temperature period, variations among all
the type of calves were significant (p<0.05). Pre-
ruminants revealed maximum serum cortisol value and
calf-yearling transition showed minimum value in each
environmental temperature period. All the types of
calves revealed maximum per cent variation during
extreme hot-humid environmental temperature period as
compared to respective comfortable mean value.

This exhibited that effect of extreme hot-humid was
greatest on all the calves followed by hot-dry and cold.
Per cent variation in calf-yearling transition group was
maximum in extreme hot-humid.In heifers category,
post-pubertal had significantly (p<0.05) higher values of
serum cortisol in each ETP in comparison to pre-
pubertal. In both the types, maximum mean values were
observed in extreme hot-humid as compared to
comfortable environmental temperature period followed
by extreme hot and extreme cold environmental
temperature periods. In comparative terms,both the
groups exhibited higher per cent variations during
extreme hot-humid. However, maximum per cent
variation was exhibited by pre-pubertal animals.In cows
category, among group A animals, pregnant-dry had
significantly (p<0.05) higher values of serum cortisol in
each environmental temperature period in comparison to
others. In all the three types, maximum mean values
were observed in extreme hot-humid as compared to
comfortable environmental temperature period followed
by extreme hot and extreme cold ETPs. In comparative
terms, all the types exhibited higher per cent variations
during extreme hot-humid. Maximum per cent variations
were exhibited by non-pregnant milch as compared to
pregnant milch and pregnant dry. This pattern was
changed in extreme cold, wherein, pregnant-milch
revealed maximum variation in comparison to other two

types.

In group B animals, multipara had significantly (p<0.05)
higher values of serum cortisol in each environmental
temperature period in comparison to primipara. In both
the  types, maximum mean values were observed in
extreme hot-humid as compared to comfortable
environmental temperature period followed by extreme
hot and extreme cold. Primipara animals showed higher
per cent variations in extreme hot, extreme hot-humid

and extreme cold as compared to multipara animals.
Previous research has shown the elevated cortisol values
in calves at the time of birth. It was divulged that the
high cortisol had a tyrannical action with respect to the
absorption of colostral gamma-globulins. Weaning stress
can rise cortisol in calves. Variations in serum cortisol
due to physiological states have been reported.?”
Higher values of serum cortisol could be attributed to
stress in calves. Raised cortisol is required for energy
homeostasis due to its metabolic role as an energy
regulator through gluconeogenesis and lipolysis.?*%!

Plasma catalase (CAT)

Mean + SEM values of plasma catalase are presented in
table 3.The overall mean value of comfortable period
was close to the values recorded by researchers in native
animals from arid tracts.’****23321 Catalase is an
important biomarker of oxidative stress.

Changes in values of plasma CAT during varying
ETPs

The overall mean values of plasma catalase were
significantly (p<0.05) higher during extreme cold, hot
and extreme hot-humid as compared to comfortable
mean overall value. During extreme hot-humid, the per
cent variation in the value of plasma catalase was found
to be maximum. Among extreme environmental
temperature periods, the overall mean value of extreme
hot-humid was maximum and that of extreme cold was
minimum.

Previous researchers have associated extreme
environmental temperatures with the greater production
of free radicals leading to production of oxidative stress
in animals.'%14121324 Higher value of plasma catalase in
present study demonstrated the impact of extreme
environmental temperature periods. It is worth
mentioning that higher environmental temperature period
was found to be associated with greater generation of
free radicals since values of catalase were utmost.
Plasma catalase is an important part of antioxidant
defense system of the body and a potent endogenous free
radical scavenger.

Effect of physiological states on plasma CAT values

Non-descript indigenous female cattle were divided into
three major groups (calves, heifers and cows) in all the
four environmental temperature  periods. The
comfortable mean value in each case was considered as
control. The variations due to extreme environmental
temperature periods were significant (p<0.05). Overall
mean values of cows were maximum and of calves were
minimum significantly (p<0.05). This prototype was
parallel for all the environmental temperature periods.
Per cent shifts were highest in each environmental
temperature period in cows. In each environmental
temperature period, variations among all the type of
calves were significant (p<0.05). Pre-ruminant group
revealed maximum plasma catalase value in each
environmental temperature period. All the types of
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calves revealed maximum per cent variation during
extreme hot-humid as compared to respective
comfortable environmental temperature period mean
value. This exhibited that effect of extreme hot-humid
was greatest on all the calves followed by extreme hot
and cold environmental temperature periods. Per cent

variation was maximum in pre-ruminant in each
environmental temperature period.

Between heifers, post- pubertal had significantly
(p<0.05) lofty values of plasma CAT in each

environmental temperature period as compared to pre-
pubertal. In both the types, towering mean values were
observed in extreme hot-humid as compared to
comfortable and lowest values in extreme cold
environmental temperature period. Both the groups
exhibited elevated per cent variations during extreme
hot-humid. Post-pubertal heifers marked higher per cent
variation in each environmental temperature period.
Among cows, in group A animals, pregnant- dry had
significantly (p<0.05) higher values of plasma CAT in
each environmental temperature period. In all the three
types, utmost mean values were observed in extreme hot-

Table 1:

district, Rajasthan during varying environmental temperature periods (ETPs) of sampling

humid and lowest values in extreme cold as compared to
comfortable. Highest per cent change was displayed by
non-pregnant milch during all environmental temperature
periods. In group B animals, multipara had significantly
(p<0.05) higher values of plasma catalase in each
environmental temperature period as compared to
primipara. In both the types, maximum mean values
were observed in extreme hot-humid as compared to
comfortable  environmental  temperature  period.
Multipara tended to reveal higher per cent variations in
each environmental temperature period. Alterations in
plasma catalase due to physiological states have been
reported.!

In the present study, abiotic stressor was measured by
determining temperature humidity index and heat load
index. Stress was gauged by using serum cortisol.
Oxidative stress was assessed by measuring plasma
catalase. Extreme hot-humid appeared to be the most
callous environmental temperature period and all the
animals were found stressed with a variation in
magnitude.

Mean £ SEM values of environmental variables (EV;) for abiotic stressor evaluation of Bikaner

period (N=40).

Mean = SEM values during varying ETPs

Environmental

variables Comfortable

65.29°+ 0.12

(53.90-74.70)
76.49°+ 0.21

(70.00-78.80)
71.38°+0.11
(60.00-77.00)
76.35°+ 0.40
(61.08-89.99)
65.05°+ 0.10
(54.08-78.98)
70.07"+ 0.60
(61.05-83.09)

N= Number of observations

M, ET = Minimum environmental temperature

MLET = Maximum environmental temperature
AET = Average environmental temperature
Min = Minimum Max = Maximum

THI = Temperature humidity index

ET = Environmental temperature

HLI = Heat load index

Extreme Extreme
Hot-humid Cold
82.38°+0.13  50.37°+0.13
(73.01-90.02)  (40.00-68.08)
89.39°+0.11 63.39°+0.21
(82.10-96.20)  (46.00-71.00)
86.20°+0.12 62.58°+0.12
(82.20-93.08)  (50.00-69.08)
92.48°+0.37  52.18°+ 0.58
(70.10-96.09)  (34.20-75.09)
70.85°+ 0.13  34.00°+ 0.13
(60.00-83.94)  (22.44-43.88)
83.06°+0.33  46.00°+ 0.33

(63.00-89.19)  (30.00-61.91)

Extreme
Hot-dr
80.29° +0.12
67.70-88.10
87.29"+0.21
79.00-92.00
85.48°+0.11
(72.00-92.4)

81.13°+0.30
(64.00-87.09)
67.22°+0.13 ‘
(58.02-73.95)
76.05°+ 0.36
(63.09-79.79)

> marks significant (p<0.05) differences among mean values for a row.

Figures in the parentheses are ranges.
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Table 2: Mean + SEM values of serum cortisol (nmol L™) in the female non-descript cattle during varying
environmental temperature periods (ETPs)

Mean + SEM values during ETPs |

NS Effects Comfortable Extreme Extreme Hot- Extreme
Hot-dry humid cold
1 Overall ETP(300) 32.00° + 0.39 72.20° +0.60 91.00°+ 0.70 42.00° +0.49
~ Age group categorization (I, Il & Ill categories) |

Age group categorization (I, 11 & 111 categories

Calves, 2-48 weeks (150),categorization as a,b,c,d&e
Overall value of 30.00°9+0.08 70.20°+0.08 88.00°+ 0.08 40.00°9+0.07
calves(150

Pre-ruminant (30) 31.00°°+0.04 71.30™+0.02 89.00°+ 0.03 41.00™0.03
Transitional (30) 30.00°°+0.02 70.10™+0.02 88.00™+ 0.03 40.00™+0.02
Pre-weaning(30) 29.00™+0.03 69.20™+0.02 87.007°+0.02 39.007°+0.02
Post -weaning (30) 28.00™+0.02 68.30"°+0.03 86.007°+0.03 38.007°+0.02

Calryearling transition 27.00°:003  67.10™40.02 | 850073003 37.00%:0.02

Helfers 1-3.5 years (60), categorization as egorizationasa&

Overall value of heifers 31.009:008  71.20%:0.07 90.00%%+ 0.08 41.00%9£0,07

Pre- ubertal(30 30.00™+0.03 70.10+0.02 89.00™+0.03 40.00™+0.03
Post-pubertal (30 _32.00%0.02  7230™40.02  91.00™+0.03  42.00"+0.02
Overall value of cows () 33.00%+0.08 73.20+0.08 93.0079+0.07 43.00™+0.08
Non-pregnant milch (30) 32.00"+0.03 72.10™+0.03 92.10%+0.02 40.90°+0.02
Pregnant milch(30) 33.00”+0.01 73.30™+0.02 93.00 *+0.03 43.00™+0.01
Pregnant dry (30 34007003 00°°+0.03 7410003  93.90™+0.03  44.10™+0.02
____| Group B (90), Physiological states: Parity . __ .

Primipara () 32.00°40.03 72.10°+0.02 92.10"'+0.02 42.10"+0.03
Multipara(45) 34.00°+0.02 74.30°+0.03 93.90°'+ 0.02 43.90°+0.02

i.  Figures in the parenthesis = Number of non-descript indigenous animals

ii. ™ =Significant (p<0.05) differences among mean values for a row.

iii. ““=Significant (p<0.05) differences among mean values of calves for an ETP

iv. ““=Significant (p<0.05) differences between mean values of heifers for anETP

v. “=Significant (p<0.05) differences among mean values of Group A for an ETP

Vi. “"—Slgniﬁcant (p<0.05) differences between mean values of Group B for an ETP

vii. "®=Significant (p<0.05) differences amongoverall values of calves, heifers and cows for an

ETP

Table 3: Mean + SEM values of plasma catalase (CAT, kU L™) in the female non-descript indigenous cattle
during varying environmental temperature periods (ETPs)
Mean + SEM values during ETPs
Effects Comfortable Extreme Extreme Hot- Extreme
Hot-dry humid cold
ETP Overall values (300) = 79.00°+ 0.49 101.00°+ 0.52 112.00°+ 0.54 91.00°+0.49
Age group categorization (I, Il & 111 categories)
Calves, 2-48 weeks (150), categorizationasa, b, c,d & e
8‘;%;""" values of calves 77.00% 0.10 96.00%+ 0.15 107.00%%+ 0,15 87.00%+ 0.18
Pre-ruminant (30) 79.00°+ 0.05 102.00"°+ 0.05 113.00°°+ 0.05 91.60°+ 0.05

Transitional (30) 78.00+ 0.05 99.00™+ 0.04 110.00%+ 0.04 89.00+ 0.05
Pre-weaning (30) 77.00+0.04 96.00™+0.04 107.00°+0.04 87.00™+0.04
Post -weaning (30) 76.00™+0.04 93.00™+0.04 104.00°+0.04 85.00™+0.04

() carting transition 75.00%+ 0.04 90.00%+ 0.04 101.00%+ 0.04 83.00%+ 0.03

Heifers, 1-3.5 years (60), categorizationasa & b

(%‘Sra" values of heifers | 7 gomay 0,09 101.00%% 0,09 112.00%% 0.11 91.00%% 0.10
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78.00"+ 0.08
80.00°+ 0.07

Pre-pubertal (30) |
Post-pubertal (30) \

Overall values of cows

bg
(90) 81.007+0.11

79.00%+ 0.07
81.00%°+ 0.07
83.00°+ 0.08

" Non-pregnant milch (30)
" Pregnant milch (30) \
" Pregnant dry (30) \
|
|

80.00°"+ 0.08
82.00°"+ 0.08

Primipara (45) |
Multipara (45) \

99.00°+ 0.07
103.00"+ 0.07
Cows, 3.5-11 years (90), categorization as group A & B

106.00"%+ 0.09

Group A (90), Physiological states: Pregnancy and milch status

104.80+ 0.08
106.00 *°+0.07
107.20+ 0.08
104.00 "+ 0.07
108.00 "+ 0.06

89.00°+ 0.08
93.00°+ 0.08

110.00"+ 0.07
114.00°+ 0.07

117.00"+ 0.09 95.00°+ 0.12

93.00+ 0.07
95.00 %+ 0.07
97.00+ 0.06

115.80°+ 0.08
117.00 *+0.07
118.20"+ 0.08

93.00°"+ 0.08
97.00""+ 0.08

115.00 *+ 0.07
119.00 *+ 0.06

i. Figures in the parenthesis = Number of non-descript indigenous animals
ii. ™ = Significant (p<0.05) differences among mean values for a row.

‘cy

“ds

“fy

Vi.
vii. ®
ETP

CONCLUSION

It can be inferred that abiotic stressor produced stress in
female non-descript indigenous cattle during extreme
environmental temperature periods. Impact of abiotic
stressor was found to be maximum during hot-humid
based on higher temperature humidity index and heat
load index values. Serum cortisol and catalase depicted
changes during extreme hot-humid, extreme hot-dry and
extreme cold environmental temperature periods.
Maximum changes were found during extreme hot-
humid environmental temperature period. Increased
serum cortisol and plasma catalase lucidly exhibited the
development of stress. Serum cortisol denoted stress
whereas, plasma catalase exhibited the presence of
oxidative stress. It can be recommended that special
attention must be paid regarding supplementation of the
animals with proper antioxidants during callous
environmental temperature periods. Recommendations
can be made that animal owners must be stimulated to
check the health of non-descript indigenous cattle
normally with the help of the clinicians so that all the
animals can be kept in a stress free state.
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