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ABSTRACT

Holstean cows {30 were used to determine the effect of reducing smount of water uss for evaparative coolieg {WEC)
system on animal productivity. The fird group served s controd and the other group was malstalned under the mme
condition excepd that WEC system was timed for 3 min on and next 5 min off, A telemetry systemn was ased fo meaibar
care hody tempersture (T | at 5 min intervals throughoat the sxperiment. Cere body temperuture exhibited a circadian
rhythm resching maximum during middle of day end minkmum in early mormisg. The 3% reduction in WEL resubied in
n sigaificant increass in doify avernge T__ that was not associsted with o significant reduction in milk production. n
conelusion, the 50% reduction on WEC did not ksve any adverse effoct on animal productivity, sherefore we srangly

recommend applying & § min cycle system,
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" One of the major problems facing the dairy indusiries in
Saudi Arabia is summer hest stress. The environmental
temperature prevailing in the country remains above the
thermoneutral temperature of lactating Holstzin cattle (21%)
for at least B months of the yeer (Al et al 1999), As 2 resuht
animal performance is affected negatively. Evaporative
cooling is ussd extensively in the country with significant
impeovement in animal performance (E 1-Mouty e af, 1990),
The use of water for evaporative conling from sarly moming
o evening will bead to depletion of the limited groundwater
resources, Therefore, the objectives of this study were 1o
determine the effect of reducing the amourt of water use for
evaporative coaling on tzmperature contrel and milk
production.

MATERIALS AND METHODS

Halstein cows (20, during the summer of 2000, were
housed in an open bamn and evaporative cooling system (ECS)
wiag ased daily from 0700 w0 [900he The system consists of
a sprinkler that inchded a timer, 8 § min cycle was used in
the system, The sprinkler was on for § min and off for the
ekt 5 mim, The first group (10 cows) served as control and
the other group was maintained under the same condition
except that ECS timed for 5 min on aad 5 min off. Two wesks
prior to the mitiation of the sudy, 5 cows from each group
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were surgically implanted intraperitopsally with r=lemeric
temiperature transmitters for monitoring core body temperature
ot 5 min interval, Skin temperatures inchiding shoulder (SK1),
back (5K2), hip right (SK3) and hip left (SK4) were measuned
using infrared thermometer Ambient {Ta) temperature was
monitored continuously using data lopger, Temperature.
humidity index (THI) was calculated according to West
(19940 .

Blead samples were collected from the jugular vein once
a week. Blood was then analyzed shortly for red Blood cell
(RBC), packed-cell volume (PCV), haesmoglobin {Hb), nean
cell volume {(MCV), mean cell hasmoglobin (MCH). and
mean cell haemoglobin concentration (MCHC) using the
couler count. The concentrations of total serum thyrosin, and
tritcdothyrenin, were determined using the enzyme-
immunoassay kits,

This study kxsted for @0 days, the fisst 45 days represented
the first period and the second 45 days represent the second
period. Daa were subjected to satistical analysis of variance
pccording to BAS (5A5 1983),

RESULT AND DISCUSSION

The ability of simals w dissipate hest is a function of
many environmental varisbles besides ambient temperature,
and relative humidity. One index has been used to mcorporats
the effect of humidity is the temperature humidity index (TH1),
& THI exceeding 72 indicated that cabide are heai-siressed
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{Ravagnolo e al 2000% The THI in the present study was
B3.B40.2 which is sbowve the normal, indicating that these
animals were heat-stressed

Milk production was nol affected by reducing the amount
of water used im evaporative coding (P >0.3), the averags
milk producthon was 2092029 and 21.3+0.2% kgidayicow
for the control and treatment group respectively. However,
lactation period had a significant cffect (P00} o milk
prosuction, the first persod was sipnificantly (P<0.001) higher
than the second period (21.5 and 20.440.77 kg/ day fcow far
thie first period and the second period respectively). Reducing
the amoant of WEC did not result in & significant redwction
in milk production that supports cur bypothesis.

Biody temperature of cattle as monitored by calibeated
telemetric tramsmitters showed monophasic varistions with |
peak and 1 trough (Fig. 1), reached maximum (40°C} during
middbe of the day {1400hr] and minimi (39.1°C) o the
early maoming (0500-0600hr) with amplitude of 1.0°C. Many
investigators have reported that body temperature of catthe
showed distinguish rhythm (Ledfcourt of af, 199%, 4 [-Haidary
20dr1). Bligh and Lamgkin (1965) showed that cattle under
thermoneutral conditbons exhibit a monophasie diural
varation in body temperatire, n agreement with the present
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Fige 4-X 1 The ovemnll wvemge of core body tempemture omd
wmbicnt iensperaiure during the siudy. 2 Core body tempernture of
comired ond treatment cowd during the Tirst 45 diys iperod 1) and
the second 45 days (period ) af the sady
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study, Peak T of catle during heat challengzy in the present
study occurred between 1400 and | 60Hthe, and lowest poing
was al 0500 1o 0&00kr. Similar relative change in rectal
temperature, with peak around 1800 snd minimum in the
middle of the day, occurs in dairy cattle during hesi siress
{AlHnidary 2000). 1n contrast. there have been reports of
niaximam rectal temperature sooirred in the meddle of the
night, and minimum at during middle of the day { Lefoount e
ol 1999), The discrepancy between studies may be due to
the patiern of armbient lEmperatne exposure (Le.. constast or
cyclimg). In the present sidy, Ta was cyeling and being high
during day and dropped at night while in the other stsdies Ta
was maintained constam,

There was a significant increase in daily average of core
hoidy temparature because of both treatment and factation
period. The 30% reduction in WEC resulted in & significant
liyeresss (P<0,001) in daily averags of cors body temperaiure
(39,55 and 39.634.009°C for the control and the treptment
group respectively). Monitaring the Zdhr core body
temperature thythm of both groups showed significant
changes in the early moening (0500-0600hrk and during
evenkng { [ 500-Z20hr) between the contrel and treatment
grousas (Fig. 2). Ambient femperature also showed & clreadian
rivthm reaching maximum (47.7°C) in the middle of the day
{1300-1400he) and minimum (26.0°C) In ihe early moming
(04 00-0600he), with large amplitade (Z1.7°C) There was no
significant difference (P=0.05) between Ta in peried 1
{37.18°C)and period 2 (37.25°C). Similar to the daily average
of Ta, the 24hr. Ta also did not show any statisticsl differences
{Fig. 2}

The daily variation in T__ followed the same trepd as the
Ta rhythm (Fig. 13 In the early mosning (0500-0600hr) T
arwd Ta increased gradually reaching mazimum around meddle
of the day, then beth decrensed gradually until they reached a
nadir in the early moming. However, there was a 3-4-hr lag
Between the maximum body temperature and maximium
ambient temperature. Ta peaked at | 100 while T__ reached
meimam al 14000 (Fig, 1k

Treataen: and bactation period did not have amy significant
nffect om skin temperatures measurements in 4 different
locations and rectal temperature. Samilarly, recal lemperature
dicl not show any significant changes with the freatment.
although the average daily T, wad significanly (P<0.0001%
higher for the treatment cows (396320060 compared 1o
the contrel cowa (3950 £.006%C). Core body temperature
measured by the telemetry showed shat during 0900 T of
control cows were 39.39°C and of reatment anbmals 3934
2, which indicated the Imporiance of the bhme of
B ARSUreIment.

Fectal tempesaisre measurement was conducted Lo
determine the relotionship between the temperatyre
measurement fram the rectum and the telemetny neasuneirni,
Ciue resuleshowed that reducing the amount of water resulied
it a significant increase in the average daily core body
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tempersture, while RT measurement did not detect any
statistical differences. Moreover, when the T__ at 0900hr,
which was the time for the KT measurement, was satitieally
analvzed, these resulis were similar to the RT, and there was
o statistical difference between the 2 groups. These findings
emphasized (he importance of the circadian rhythm rather
than just single measurement, and the sccurate determination
of bedy temperatune of dairy cattle can only be derived from
several mensurements at different phases af the daily eycle.

Oine of our objectives was to determine the optinum time

Table 1. The avemge of red blood cell, packed cell volume,
haemaglobsn, ieamn g2l velime, mean cell haemoglohin asd mean
cell eemoglobin concantration during the periods | and 2 of the

udy

e Period | Period 2

Control  Tremimemt  Comsrol FTmu-mt
RBO{=10%0l) 637000  606L00  S08£00% & 164 09
POV (%% I0TEF O ZREEIT ImI® IS W
HE {gidl) B2 Bisdl* BEe1Z B+
MW L 4754 AT 50 2 7= F b Eor
MOH {pg) 1374.2™ 13917 (51230 3329
MO 145435 ZE9e1F 294636 e as

“ulues in sanse row with different superseript differ (F<.05)

of the day to use the evaparative cooling svstem, under these
environmentz| conditions evaporative cooling syatem shaald
be operated from early morming (0700he) to lnte afiermoon
(1900hr) to minimize the adverse effect of high ambien
temiperature, bowever, it is very important to adjusi the
aperating time according to the ambient temperature,

Skin tempesature 5 a good indicator for blood vasomaotor
fone (Guyton 1991). Exposure to heat stress triggers
vascadilatabion and mereased blood flow to the surfuce 1o
facilitats hent dissipation, and exposure 1o cold sress, on the
other hand, triggers vasoconstriction and reduction of heat
boas. In this study there was no statistical differences between
the coatrel and treatment group, which indicated that these
animals were equally hest-stressed, and the 50% reduction in
WEC has no adverse effect on the control group. Many
mvestigators showed that exposure to different environmental
condition alters skin tempernture (Di Costenzo er af. 1997,
Als Haidary 20007,

To understand the effect of the 50% reduction in WEC on
the physiolepical status of the animal, the baematological

Table 2. Thyraid Bortanes, thyroin (T, and trifadothyroain (T,)
comezniratlong during the perivds | and 2 of the study

Period 1

Period 2
Conirol Treatmesd Conbrod  Treatmvent
Tingimll 158011 2% 21911 ERFFR ]
T, dudl} 652415 B.TEE1S LT TES B RN o L

WATER RATICNALIZATION EFFECT ON CATTLE PRODUCTIVITY w7

Table3. The avernge valoes of skin temperasures in s
locptinns, rectal termperature average skin temperirure il the
calculnted avernge body temperature during the persds | md 2ol

the siudy
Perind 1 Periud 2

Cantral Trestmesi a:;ul Tremmes

L ITOE1§  3TEei8 a5 ITEL 15

. 8kl M 3N el 379 04
k3 30 1acld 172214 3704014 1754, 014
Skd 382415 37.8x 15 3004 15 AL 13
Rt IRIEIR 300=1% kLA | e Ik
Aeerage 5K J0E13 378213 3B 13 357411

values were determined. The 50% reduction in WEC
sncigted with lower haematological valwees {Table 1), Shaffer
ef al. { 1981] reported ssmilar result that exposure to beat stress
decrensed Hband PCV, In the present stiudy reduction in WEC
induced depression of blood Hb, PCV, MCAV, MCH without
amy significant alterathon in cireulating RBC, Shaffer e al
{1981 ) verified the depression in blood Hband PCY of catibe
that were subjectzd to elevate ambient temperature, and 2
hazmodilution effect whore mone water s transparted in the
circulatory system for evaparative system, Thyroid hormones
did not show any significant changes with the restment o
with location period {Tabde ).
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