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L. Ta0DUCTION

The uncontroliea Tzszi increase in tae world porulation,
:specially in developing courtries, nas resulted in increased Gezands
for various nutrients with a consequent shortage mainly of aninal

protein,

The need for milk and dairy products is bacoming extremely
necessary to supply as many pcople as possible wi*h atl least the

ainimem quantity of proteir of animal origin,

Exotic breeds of cattle in the tropical and subtropical
regions, are impaired, or 25 least disturbed dve to three main
factors:

1, Unfavorable climatic cc-oditions,

2, Different feedings and r_-agement practices,

3, Spidemic diseases and p.rasites,

Thus, dsficient diets are .n>wn to exist especially in developing

poor countriss in such recions, It is important, tnaerefore, to

tor .se tis supply of mil. and milk products 3t an cconomical costing
in those countries {¢ imprcve the nutrition stancard cf the people,

In a country like Kuwait whose income smource comes out of the oil,

the establishzen: a.° improveuent of cairy industry is of vital

izportance,
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4 major problem faci.z ta: wairy imdustry in Kuwalt is tzos
unfavorable climate, another problem is the insufiicient fresh grecn

food for cows throughout a certa’n peried of the year,

Since tae importatiocr of various dziry breeds of cattle suck
as Friesians, Red Danish and Jerseys, ip the early sixties, no study
has been made on the perforrance of those breeds under the set of

circumstances prevalling in this country,

The climaie of Kuwait is summarized in Table 1 and Fig, 1,
An abgolute maximum air temperature of 120°F is sometimes
reached during July and August, and an absolute minimum air iemperz-ure

of 2?°F is reached in Januar;,

An averapge maximum relative humidity of 90 % is reached in
January and an average minimum relative humidity of 13 % exists in Juncs,
An average maximuvr colar radiation intensity of 780 mu/cm2 of
earth surface is reached in -une, as compared to an average minimum of
350 mu/cm& of -arth surface in Jammary, The duration of sunshine ‘s
raximusz in august (10,8 nre,/day) and minizux in December (6,%hrs,/3ay).
Sometimes a wind s -2d could reach 18 miles/hour, during
wirdy seasons, The mair wir: direction is very often north, northwsst
and northeast in -June throu.h August,
wxainf.ll season, nowever, extende from November throuszn
February, although, some r.in may fall in April or even in May Iin come
years (19cl, 1462 and 1963). PReinfall in January and February may
reach 4 maximur averace of 27-24 mm, al hough a minimum average

rainfall of C,2-3.4 me may vxist in these same months,
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Table 1: Air Temperature ari kelative Humidity % Mean Values of

1961 - 1970, Fror- :eteorologzical Recorde,

Mean air Tezp,°F Mean R.H, %
Month

Max, Min, Differ, Ave, Max, Min, Differ, Ave,

A B A-B A B A~B
January 68 40 28 58 90 43 47 63
February &7 43 24 56 80 30 50 5S4
March 78 52 26 65 75 25 S0 50
April 88 62 26 75 70 23 47 45
May 398 75 23 86 60 19 41 40
June 107 78 29 92 40 13 27 2§
July 110 78 32 97 45 15 30 29
August 109 7?7 32 95 49 17 32 23
September 105 70 35 90 50 19 31 34
October 35 65 0 50 65 25 50 42
November 82 55 27 63 70 30 40 51
Lece .per :5 42 23 56 75 40 35 60

- ——

Approximated values to eliminate decimal numbers,
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REVIEW OF LITERATUEE

Zffec%s 3F znvironmenial Teiporatures on 20gd: Temperature, Rsspiration

and Pulse Rateg,

1, licrnal Body Temperature cf Castle

Various invegtigators accept IDl,ODF (BS,BOC) as the normal
rectal temperasure for alme:s" all breeds of caitle {Regan and
Richarisen, 1938; Brody, 19+45; Gaalas, 1945; Rieck and Lee, 1948 a
and b; Kibler an2 Brody, 194: apd 1950; worstell ani Brody, 1953 and
McDowell, 1958), Slight deviations obssrved, however, were due to
age, stage of lactation, level of putrition and reproductive szage

(MeDewell, 1953).

4s for Holstein cocws, norual rectal temperature ranged froo

100.¢” to 101,:°F, (Kitler znd Bredy, 1349 ani 195C),

4s for differers Irndiar breecds fed a2 bilancsd ratl-o, normal

r:ectal Tsmperasurs was 101,: - 101,36F. {Bkattacharya, & 2al,, 1365),

£, Lcroal Resprra-ion Rate of Cattle

et - ipwoicl ~ivs of ~attl. was snowd by various
workers 30 range between z0=30 resp’rations per minute at 1ir
.- oo S0 PR . =
t sperat.res of S0 Yo E0°F, (10,0 = 15,6°0), (Kieck and Lo, 194:

= and b; Kitler 27é Broay, 1249, 1950 b :nd 1951; Findlay, 1950 and

Pehozra, 1954),

In a nere reecent - sady by Kibdler (1962), the rusp.ration

ratcs wore 27, 32 and 27 r .pirations pur minute for Brown Swiss,
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. . . o .
Holstein and Jersey calves respectively, at 5C°F, envirpnmental

temperature and 64 x relative umidity,

Tne factors that caused great variations in the norzzl rate
of regpiration in cattle includjsd sex, boay size, age, exercise,
excitement, pregnancy and degree of filling of the digestive tract

particularly the rumen (Dukes, 1955).

3, Normal Pulse Rate of Cattle

Various reports showed tnat the normal pulse rate of cattle
varies greatly, Badreldin, et al, (1951) reported yearly means of
63,8, 62,0 and 61,4 bears per minute for Shorthorn, Jersey and
Egyptian native cattle respectively, However, Shafie (1958), reported
pulse rates of 67,8 Y 1.4 ard S5 .4 L 0.6 beats per minute for Short-
horn anc Ezyptian pative adult catile, respectively, It would be
noticsd that anizals utilized in tnese two reports previously
mentioned were located in Giza d strict at the borders of Cairo to
tre south, Salemr (1966), r-:orted pulse rates of 76,7 1 6,9 and
71,4 z 7.4 beats per minute for Friesian and Jersey cows, respectively,
arf le owesa frothat study T Salem (1846) were located at Assiut,
Upper Egypt.

Earlier, Kitler and Brody (1%49 and 1951) reported averages
for puisc rats ranging between $7,0 - €4,.3 for Brown 5Swiss, 55,4 -
63.& for Holstein, 62,6 ~ 6-,9 for Jerssy and €1,3 — 67,0 beats per
minute for Brancin cows, Trese averages were cbtained for animals
under air temperature range 40° - 60° F., considered as the tncroo-

neutrality zone, These sam. authors roported nigher values for young
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growing neifers, It is wort: noting tnat the work by Kivler and

Brody {1949 and 1951) was carried out im the eclimatic chambers,

alcaide (1950); Mencsaivase and Rivera (1951) and Mullick and
Kehar (1959) showed that the pulse rate of Phillipine and Indian
native cattle ranged between 51-54% beats per minute, Bhattacharya
{1965), reported pulse rates ranging between 66-68 for heifers and

young bulls of different Indi.n breeds,

Recently, Pathalla (1972) reported average pulse rates ranging
between 66,4 -~ 66,2 for Friesians, 64,2 — ?73.0 for Egyptian native
cattle and 62,0-78,3 beats per minute for Friesian crosses and Hereford

crosses at El-Wady El-Gedid (The New Valley) project im Egypt,

Factors Affecting Body Temperature, Respiration and Pulse Rates of

Cattle,

1, Atwospheric temperatures

a, Effects on body temperature

Effects of atmospheri: temperatures on the physlological
reactions in Buropean - ¢voived breeds of cattle, Indian - evolved
tr<eil, & ., orcwtes, Live tz .. studied by nurerous investigators,

Almost all results obtained c.ime intoc agreement trat Increasing air
temperatures will tend to ric the body temperature and increase the
rate of respiratory activitics, but to decrease the pulse rate, Indian-
avolved breeds were more hec.t telerant than European~evelved breeds,
although different levels of heat tolerance were shown among the

different breeds of European ancestry,
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when the anlmal is mairtaining 2 constant body tzmperature
witrnin = given range of air *t:mperatures ard when that animal is
functionirnz 2%t tne proper l=v.l of pnysiological efficicncy at tnat
given ranze of air temperaiir-z, that range is known as the *“gomfori
zonae®, (Rhoad, 1944), worst<1ll and Brody, (1953), showsd that it
lies between the freezing point and 60°F_ The se same authors
irdicated that all breeds of cattle were readily adaptable to cold,
The exact range of comfort zone depends mainly on the level of the
animal's production and its size, The higher the level of production
and the larger the animal the greater is the cold tolerance, Brody,
(1956), and Findlay, (1958), reported that the comfort zome varies
from 30% to 60°F, (1 %o 16°C.) air temperature in the case of typical
temperate type cattle and from 50° to 80°F, (10 o 27°C) in the case
of typical tropical type cattle, 4as the air temperature is elevated
atove tanese l=vels, the tner-oregulatory mecnanisms are activated
with tne wanifestation of incrwased respiratiopn and vaporization
rateg,

Tontrelled temperatuir- studics in tne baboratoery stowed that
t. . d3dy 1+ jerat.re ol cat . was porz:l znd wis maint:ined consvant
at environicintal temperatur. : be-low 70°F_ Incr-asing alr temperature
above the critical level 70° - BOOF, (21,1 - 26.£%), caused a2 rise
in rectal temp.rature (Reg=n isnd Richardson, 193b; Kitler and Broiy,
1949, 1950 b and 19%1; Worst_ll and Brody, 1953 Halan, ¢t al,, 19%3,

and Haines ard Kogzer, 1364),

Cf parcicular import:nce was that study by Kibler ard Brody

(1290}, whic: o mongtrated for the first time trat the critical .ir
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temperature for the Iadian - &volved Brahman cows was pot 700 to SOOF,,
but was 90° to 95°F. Tnat ths eritical air temperature was rela-ively
nigh, 90°F, (32°C) for tropical type cattle was further confirmed by
worstell and Brody (1953), Brody (1956), however, indicated that Lhe
critical air temperatures ware 80°F (27°C) for Eurcpean - evolved cattle
and 95°F (35°C) for Indian - evolved cattle, That the critical air
temperature differs with age was shown by Kibler and Bredy (1951), and
that it differs with different breeds of similar origin (temperate type
cattle) was also shown by Worstell and Brody (1953), When air tempera—
ture rises above these critical levels, the thermoregulatory mechanisms
start to fa2il, leading to an abrupt rise in rectal temperature with
ceonsequent manifestation of "heat stress" symptoms, Under such
corditions the heat stressed animal ghows declining feed intake,
decreasing productive pr.cesses such as growth and milk production in

lactating animals with changes in milk compesition{(Johnson, 1965),

On the otner hans, Kibler and Brody (1950) demonstrated tnat
gradually deercasing air temperature from 50° to SOF, did not cause
any significant caarce in rectal temperature of Jersey and Holstein
cows,

Studies under fisld conditions and observations on variations
of body temperature in response to environmental temperatures revealsd
similar results, Field studies, also, polnted out the deleterious
combined <ffect of different climatic factors such as humidlty, solar

radiation intcnsity and air movement, which add to the influence of
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the atmospheric iemperaturce on body :-emperature of cattls (Zonsma,
et 3l., 1940; 3cath and Miller, 1946; 5Sazlas, 1947; Badreldin, et al,,
1951; Zrznton, st al,, 1953; Guazi and Shrode, 1954; Shafie, 1950

Hamoud, 1370 and Fathalla, 1372),

That a positive correlation exists between air temperature and
body temperature of cattle, the magnitude of which differs with the
breed, was shown as early as 1946, 1947 by Seath and Miller, They
obtained a correliation coefficient of 0,74 and 0,71 between air temper-
ature and body temperature in Holsteins and Jerssys, respectively, It
was found tnat the average body temperature of Holsteins was 0,8
higher than Jerseys aut an average air temperature of 65°F, The definite
positive relationghip betwecen air tomperature and the body temperature
of different breeds of cattle has been confirmed by numsrous investiga-
tions carried out under field conditions by 3aalas {1945 and 1947);
Seath and Miller (1946 and 1347); Badreldin, et al, (1951); Mullick and
Kehar (1953); Haines and Koger (1964) and Shafie, et al, (1963), cor ir
the climatic chambers by Lee and Fhillips (194€), Rieck and Lee (194ba
and bY), Kitler and Z2rody (1%50 and 1955}, Mcbowell, &t al, (13955),

Cartwright (1955}, and Bianca (1963),

Although s nonsignificant correlation between 2ir temperature
and daily body temperature was reported by Alim and Abmed (195%) and
also by Bhattacsarya (1965), statisticaily significant correlation
cocfficients between air temperature and rectal temperaiure of differe-.t

brevds of cat-le were reported by Seath and Miller (1946 and 1947),
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