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DEVELOPMENT OF A RESPIRATION RATE MONITOR AND MODEL
FOR HEAT STRESS ASSESSMENT IN DAIRY COWS

ABSTRACT

A study was conducted investigating bioenergetics responses of dairy cows to heat challenges
using respiration rate as one of the primary measures. Respiration rate (RR) was measured
using monitor designed from commercially available blood pressure sensors. The monitor was
designed, fabricated, and tested to provide us a basis, for evaluating RR behavior of stress
responses associated with environmental conditions. Details about the monitor and the
suitability of obtained records as an indicator of stress is described based on measures obtained
on farm during a hot day. Respiration rate, rectal temperature (RT), and weather data (THI)
were obtained on 20 Israeli- Holstein cows managed under two cooling systems on a very hot
day in 2 family dairy farms. Cows were paired at the onset of the trial according to days
postpartum, lactation number, and milk production. The 2 methods of cow cooling were
evaporative cooling, a fine mist onto the surface of the cows in the resting area several times a
day (T1), or a system that showered heavy drops of water onto the surface of the cows and
forced air over them during noon time (T2). A model describing Body temperature (BT) as a
function of RR was developed. There are two phases exhibiting different patterns of
relationship between RR and RT. In the first one increase in RR from 30 to 80 BPM due to
increase in THI has been done with no change in BT. Increase in RR in this range takes care of
heat losses, so that RT is not influenced by the increase in THI. In phase 2, RR from 80 BPS
and up considered as inefficient in comparison to phase one range and therefore BT is
increased with the increase in THI. It looks like when THI inducing RR in the range of 30-80
BPM, the use of RR as an indicator of heat stress measurement is better method than RT. Cows
under T1 management have a lower morning and evening RR than cows of T2 management.
Cows which start the morning with a lower RR, be capable of controlling RT more efficiently.
Therefore, RT is significally lower in T1 cows during an extremely hot day p<0.01. It was
found that one unit of THI increases RR by 3.5 BPM.



