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ABSTRACT 

fer in The study, carried out during April - August, 2004, was aimed to find out the effect of summer stress ameliorating 
,pean measures on reproductive traits and stress hormone levels of HF crossbred cows. Water showering of cows during peak hot 

hours improved their service period (P< 0.05). Other traits, like intensity of estrus signs, number of estrus expressed during 
s. 6• service period, number of AI per conception, days to attain first post-parturient estrus and length of estrus cycle were found 

improved numerically but statistically non-significant. The stress hormones, like epinephrine and nor-epinephrine were 
nsfer significantly (P< 0.01) lowered as compared to non-showered cows. The study showed that the region experiences marked 
rates stressful conditions and these can be ameliorated by adopting suitable management measures. 
-85. 
ancy Key words: HF crossbred, reproduction behaviour, stress hormones, thermolytic measures 
logy, 

nsfer 
39-

yield 
:sian 

ctors 
.nder 

ce of 
!SOn 

07-

,ryo-

Indian tropics inhabit variety of livestock species. 
Among these crossbred cattle are 9.8% of total cattle 
(226.1 million) population (Narang, 2004). Livestock, 
~pending on the species and production level, have an 
l)Ptimal comfort zone and they must be maintained within 
lhis for optimal growth, production and reproductive 
lmctions. However, extreme weather conditions can 
tamatically press up on nutritional requirements, feed 
intake and weight gain. The negative effect of heat stress 
on dairy cows performance is well known. High 
pmperature and humidity can result ip behavioral and 
Jysical changes in cattle and affect behaviour and 
(eproductive performance. The impact on such 
terformances depends upon the severity (magnitude and 
~ration) of heat stress. 

MATERIALS AND METHODS 

The study was undertaken at Instructiona! Dairy 
Fann. G.B. Pant University of Agric. & Technology, 

1Part ofM. V.Sc. thesis of first author, 2Assoc. Prof. (LPM), 3Prof. 
l Head (Pharmacology), & 4SMS (LPM). 

Pantnagar from April to August 2004. This place is 
located between 28° 53' 24" to 30° 27' 50" N and 77° 
34' 27" to 81 ° 02' 22" Eat 243.84 m MSL in Tarai 
region ofUttarakhand state. Thirty four normally calved, 
lactating Holstein Friesian (HF) x Sahiwal cows of first 
to fourth parity, 64.21 ± 0.03 % exotic inheritance, 6.35 
± 0.14 years age and 273.8 ± 0.7 kg body weights were 
available for study. These cows were divided in four 
groups of 8-9 each and were housed loose under partly 
covered asbestos sheeting of 5.25 ± 1.0 m height on 
cement concrete floor. Animals were offered chaffed 
green and dry fodders at 8.00 am and 4.00 pm; 
concentrate feed @ 2.5 kg/ cow at 8.00 am and during 
milking (@3.0 kg/ cow at 3.00 am and at 2.30 pm) and 
ad lib clean drinking water through common water 
troughs. Animals were washed daily at 9-10 am. Sheds 
were cleaned and washed with hose water twice daily. 

Group I cows were provided with water 
showers during peak hot hours (10.00 - 16.00 hrs) of 
the day. II group cows were fed sodium bicarbonate 
salt (Win-field® Baking Powder from WINCO, INDIA) 
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@ 1.2 % of the concentrate feed, mixed with it at the 
time of evening milking daily. While III group cows were 
assigned both treatments same as group I and II; and 
the group IV cows acted as control. 

Temperature humidity index (THI) was calculated 
as per Esmay and Dixon ( 1986). Estrus was detected 
daily by using teaser bull. Cows in heat were bred by 
Artificial insemination using frozen semen. Recorded 
reproduction parameters included service period (SP) 
in days, intensity of estrus symptoms (in 1-5 grades, in 
order of increasing intensity), number of estrus during 
SP (no.), days to attain firstpost-parturient estrus (days), 
number of AI/ conception (no.) and length of estrus cycle 
(days). 

Blood samples were collected at fortnightly 
intervals from left jugular vein, serum separated and 
stored at -20°C. It was used to estimate stress hormones, 
like epinephrine (µg/ ml) and nor epinephrine (µg/ ml) 
by their respective standard curve drawn from various 
known concentration of pure chemicals through High 
Performance Liquid Chromatography (Semerdjian­
Roiquier, et al., 1981) method. 

RESULTS AND DISCUSSION 

Climatic parameters 

Average values for minimum and maximum 
ambient temperature and RH during the study period 
were 23.2 ± 2.8°C and 34.2 ± 2.8°C, 58.5 ± 13.4 % and 
78. 9 ± 11.1 %, respectively. The averages for wind speed 
and sun shine hours were 5.7 ± 1.6 km/ hr and 7.4 ± 2.1 
hrs. Where as, THI ranged from 78.1 ± 2.9 to 86.1 ± 
3.1. These observations indicated stressful climatic 
conditions for crossbred cattle (Ravagnolo et al., 2000). 
Environmental temperatures greater than 30°C may alter 
hormone secretion pattern which may be affect 
conception rates. 

Reproduction traits 

Service period (SP) of the cows of water 
showered group I and III (94.38 ± 13.68 and 94.22 ± 
12.90 days) was significantly (P< 0.05) lower as 
compared to the non water showered cows of group II 
and IV (134.44± 12.90 and 148.13 ± 13.68 days). Present 
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results indicated that water showering during sulllllltt 
months was beneficial in improving service period in HF 
crossbred cows. The favorable effects of water 
showering on SP were also noticed in HF cows 
(Pongpiachan et al., 2000). Other workers have 
observed significant (Akhtar et al., 2003) as well as non 
significant (Kothekar, 2004) effect of season of calviaa 
on service period in HF crossbred cows. Sodium 
bicarbonate feeding did not show any significant effect 
on SP, contrary to the findings ofShpil'man and Obu~ 
( 1986) in high yielding dairy cows. 

Intensity grades of estrus for I to IV group cows 
were 3 .3 8 ± 0.28, 2.56 ± 0.26, 3 .17 ± 0.26 and 2.59 ± 

0.28, respectively. Although, it varied non-significadJ 
among the different treatment groups, but numericallJit 
was improved (30.5% and 22.4 %) in water showered 
cows of I and III groups than control. Summer stress 
affects reproductive performance in HF heifers and 
lactating dairy cows as a consequence to reduced 
intensity and duration of behavioral estrus (Shukla, 2004). 

The number of estrus expressed during SP by 
the cows of group I to IV were 5.63 ± 0.83, 5.00 ± 0. 78, 
6.56 ± 0.78 and 4.75 ± 0.83, respectively. The water 
showered cows ofl and III group had more (18.5% and 
38.1 % ) number of estrus than group II and control cows. 
Water showering had shown improving effect, though 
non-significant, on this traits. 

Days to attain first post-parturient estrus among 
these four groups were 26.63 ± 3.65, 26.22 ± 3.44, 24.77 
± 3.44 and 24.88 ± 3.65 days, respectively. In Tarai region 
during hot-humid months the post-partum estrus intervals 
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were significantly (P< 0.0 l) high (71.80 ± 6.53 days) in Stress 
crossbred cows (Gupta et al., 2004). The effect of water 
showering and sodium bicarbonate feeding on this trait 
was non-significant. Pongpiachan et al. (2000) observed cpineplu 
effect of water showering on days to attain first post ~or-epiJ 
parturient estrus during summer in lactating HF cows as comp 
and in HF crosses as non significant and favorable, 

respectively. signific1 

Number of AI per conception were 1.88 ± 0.59, (O. I 70 ± 
4.00 ± 0.56, 2.89 ± 0.56 and 3.25 ± 0.59, respectivel :1:o.o45 

Water showered cows required numerically lesser grofr up I_I 
number of AI (72.9%) than that of the control cows. om he; 
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Table 1: Least-squares means and SE of reproduction traits and stress hormones level in HF crossbred cows. 

Group SP (day) Intensity of No. of estrus Days to attain No. of Ali Length of Epinephrine Nor-epinephrine 
estrus ( 1-5) during SP first post conception estrus cycle Concentration concentration 

parturient (day) (µg/ ml) (µg/ml) 
estrus 

I 
94.38 • 3.38 5.63 26.63 1.88 23.36 0.170A 0.990A 

± 13.68 ± 0.28 ± 0.83 ± 3.65 ±0.59 ±3.91 ± 0.012 ± 0.045 

II 
134.44 D 2.56 5 26.22 4 25.14 0.276" 1.365 8 

± 12.90 ±0.26 ±0.78 ± 3.44 ± 0.56 ±3.69 ±0.011 ± 0.043 

III 
94.22 a 3.17 6.56 24.77 2.89 23.23 0.906A 0.906 A 

±12.90 ± 0.26 ±0.78 ± 3.44 ±0.56 ± 3.69 ± 0.043 ± 0.043 

IV 
148.13 b 2.59 4.75 24.88 3.25 26.2 0.287 8 

1.357 8 

± 13.68 ±0.28 ±0.83 ± 3.65 ± 0.59 ± 3.91 ± 0.012 ± 0.045 

Least-squares means followed by same or no superscripts do not differ significantly_(P< 0.05; P< 0.01) . 

The statistically measurable difference could not be 
observed in this trait probably due to the less number of 
ebservations in the study. Her et al. ( 1988) observed 
;mproved fertility by water spraying during the first I 0 
days after insemination in HF cows during summer. THI 
were significantly correlated with the number of services 
per conception in HF cows (Ray et al., 1992). 

Length of estrus cycle of water showered cows 
of group I (23.36 ± 3.9ldays) and III (23.23 ± 3.69 days) 
was lesser (12.2 and 12.8 %) than that of the group II 
and control (26.20 ± 3.91 days) ones. Water showering 
showed a trend in bringing down length of estrus cycle 
towards normal range. Feeding of sodium bicarbonate 
did not affect the trait. Trout et al. ( 1998) found 
lengthening of estrus cycles by more than 24· days in 
33.3 % lactating HF cows, kept at 20.8 to 25.6°C. 

Johnson (1973) observed elevated level of epinephrine 
nor-epinephrine during acute and chronic heat stress in 
cattle by maintaining them for 24 days at 35°C. Sodium ' 
bicarbonate fed group was indifferent with the control: 
cows. 
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