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Livestock is an integral part of agriculture in India
particularly in Goa, as most of the people due to multifarious
reasons depend on the animal for their economic support.
The rise in temperature between 1 and 2°C over the entire
country together with increased humidity resulting from
climate change is likely to aggravate the heat stress in dairy
animals affecting the milk yield and growth of animal. It is
reported sporadically in different countries of the world
including India that climate change has adverse effect on
livestock productivity, particularly on milk production and
growth which is reflected in meat production indirectly.
St-Pierre et al. (2003) estimated a total economic annual
loss incurred by the US farm animals due to heat stress at
between 1.69 and 2.36 billion US dollars. So, an attempt
was made to reduce impact of micro-environmental changes
by intervention of housing and management.

Lactating animals (5) of each of the Sahiwal and
crossbred (Jersey ×Red Sindhi) cows of 3–4 th lactation
were taken from institute farm for this study. Animals were
kept in semi-open RCC house with concrete floor and GI
sheet roof in one row. Housing modification was done by
way of roof modification ie white painting of roof on the
outer surface of roof and black painting on the inner surface
of roof, to reduce the load of solar radiation as white colour
reflects solar radiation and black colour absorbs any solar
radiation, if penetrates through roof as well as radiation
reflected from floor. Daily splashing of cold water was done
on the body surface of cattle thrice ie morning at 7.00 am,
noon at 11.00 am and afternoon at 3.00 pm followed by air
circulation by electric fans for 1 h as cooling arrangement
to reduce heat stress on cows.

Standard feeding and management practices were
followed. Animals were allowed for grazing for 2 h. Dry
fodder @ 4–5 kg/d, green fodder @ 6–7 kg /d and
concentrate @ 5–6 kg/d were fed depending on
physiological condition. Concentrate ration was composed
of maize crust 50%, rice bran 20%, soycake 17%,
Cottonseed cake 10%, vitamin and mineral mixture 2%,
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common salt 1%. Regular data on milk yield were recorded
as per standard procedure. Daily meteorological parameters
were recorded as per standard method (IMD 1994). Relative
humidity was calculated from standard psychometric table.
Temperature humidity index (THI) was calculated as per
West (1994). Data were analyzed statistically as per
Snedecor and Cochran (1994) using SPSS package.

It was revealed that reduction of milk yield per unit
increase of THI was 7 g in Sahiwal, 14 g in crossbred (CB)
cows with overall reduction of 10 g after implementation
of intervention ie cooling arrangement as well as roof
modification. However, reduction of daily milk yield was
higher ie 8 g, 19 g and 14 g per unit increase of THI in
Sahiwal, CB-cows and overall before intervention.

Effect of change of RH on daily milk yield in Sahiwal,
CB-cows was significant (P < 0.05) and drop of daily milk
yield was 16 g, 22 g and overall value of 19 g per % increase
of RH. But after implementation of intervention it was
observed that effect of change of RH was non significant
and reduction of milk yield was lower ie 5 g, 15 g and 2 g
respectively (Fig. 1).

Effect of change of maximum temperature on daily milk
yield in CB cows was highly significant (P < 0.01) and
reduction of yield was 316 g/unit increase of daily maximum
temperature before implementing intervention. However,
after applying intervention effect of change of maximum
temperature on daily yield was non-significant in CB cows
and reduction of yield was 66 g only (Table 1).

Monthly milk yield was reduced by 1.002 kg, 1.769 kg
in Sahiwal and CB cows with an overall value of 1.639 kg
per unit rise of monthly air temperature before intervention
(Table 2). However, reduction in milk yield was very less,
only 72 g and 82 g in Sahiwal and CB cows with overall
value of 8 g/unit rise of monthly air temperature after
intervention.

Monthly milk yield was reduced by 18 g, 80 g in Sahiwal
and CB cows with an overall value of 20 g/unit increase of
monthly RH before intervention. However, monthly milk
yield was reduced by 12 g, 54 g in Sahiwal and CB cows
with overall value of 16 g/unit increase of monthly RH after
intervention. So, reduction in milk yield due to change of
RH was lesser after implementing intervention.
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Similarly monthly milk yield was reduced by 127 g, 492
g/unit increase of monthly THI in Sahiwal and CB cows
with an overall value of 185 g before intervention. However,
monthly milk yield was reduced by 58 g, 191 g in Sahiwal
and CB cows per unit increase of monthly THI with an
overall value of 64 g after intervention. So, it indicated lesser
stress on cows due to change of air temperature, RH and
THI in modified housing and managemental condition.

It was revealed that highest maximum temperature,
minimum temperature, air temperature, THI, was observed
in May in cattle shed. However highest RH was recorded
in July. Overall mean value of maximum temperature,
minimum temperature, air temperature, RH, THI, maximum
wind speed and average wind speed were recorded to be
30.15±0.10 °C, 23.48±0.21°C, 26.87±0.12°C, 79.71±.80%,
79.34±0.23 respectively.

Micro-environment in dairy shed of 2011 was compared
with that of 2010 and it was revealed that except in July,
October and December air temperature was lower in 2011
than 2010. So, overall mean value in 2011 (26.87 °C) was
lower when compared with 2010 (27.64°C). It might be
due to arrangement of electric fans. Overall mean RH was
lower in 2011 (79.71) than that of 2010 (82.17). Overall
mean THI was slightly lower in 2011 (79.34) than that of
2010 (79.38). Maximum temperature was higher in 2010
than that in 2011 except in July, October and December.
Overall mean maximum temperature was lower in 2011
(30.15) than that in the year 2010 (30.79). Minimum
temperature was lower in all the twelve months in 2011
than that in 2010. So overall mean minimum temperature
was lower in 2011 (23.48 °C) than that in 2010 (24.56 °C).

SUMMARY

Effect of change of different micro-environmental
parameters had significant influence on daily and monthly
milk yield of cows. Influence was more pronounced on
crossbred cows than that on indigenous cows. Modification
in housing and arrangement of cooling in cattle shed had
reduced the heat stress and thereby decreased the milk drop
due to change of microenvironment.
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Fig. 1. Cattle maintained in semi-open RCC shed with roof
modification.
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