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Tms STUDY was carvied oul at the fatms of the south Tahreer Agri-
culture  Company in December 1974 and June, 1975,

The main objective of this work is to study the statisiical behaw
iour, in buffaloes snd Friesian cattle, of rectal temperatore (R,
skin temperature (3T), respiration rate (RR), pulse rate (PR) and
temperature gradien as affeceted by ape, pregnancy,body weight,
season, some body measurements, fat free milk yield, butter far
production and  haematoecrit  value.

The number of animals used for this investigation were 384
buffaloCs, 277 Friesion cattle and 116 Baladi heifers. Data on ©ach
breed were divided into four age wrowps. The buffaloes wese

represented in all the four age groups. Friesians did not include
animals in the third group.

Resuwlis coud be summarized as follows

1. Rectal temperatire (RT) and skin temperatore (ST) decreased
with age Gll 24 months in the two species and remained almost
constant thereafier,

2. The winter and momning readings of RT and ST were
tower than summer and evening ones for the two  species.

3. The effect of peregnancy on RT and ST was statistically insig-
nificant in buffaloes while it had significant effects in Friesians in the
last stage of gestation.

4, The partial regression coetiicients of RT on body weight were
statistically significant for age group 1 and 4 for buffaloes and age
group 4 for Fricsians. In gencral, the effect of body weight on
ST followed the trend of RT.

5. 'the partial regression coefficientsof RT (in the two species)
over skin thickness, heamatocrit, clbow height, FFMY and BEY are
siatistically insignificant. The partial regression coefficient 6° RT on
heart girth in growing buffalees explains most of variance in RT.
Comparable Values calculated for 8T did not show all the same
trend observed on RT. :
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6. Respiration rate (RR) of buffaloes and Fritsian tend to decline
with advancing age 6ill 24 months old after which it increases,
A gradual increase in RR was observed with advancing pregnancy
in the two species.

7. In buffalo, the partial regression coefficient of respiration
rate on body weight was negalive and significantin age group 1.
The same trend was observed in fwo age aronps in Friesian .

8. The partial regression coefficien(s of RR on skin thickpess
in buffald were negative ir all a BE EFOUPS excpr age proup 1 and
they reached the level of significance in age eroup 1and 3. These
values were positive and statistically not significant in Friesian, |
Heart girth showed similar trend on RR

9. The partial regression coeflisients of RR overelbow height were
negative in the two species and he partial resression coefficients
of RR on FEMY were positiive and statistically significant in hoth
buffalo and Friesian cattle.  The pattial regression coefficients of
BEY were negative and statistically significant in hoth species.

10. Pulse rate declingd, in general, by age in both bulfsices
and Friesians. The PR in bullalo is oreater in winter than in
summer in all age gtoups. The evening level is higher than the
morning level either in winter or in summer except in the case
of age group 4 and Friesians which showed different pictures.

11, Buiffulo and  Friesian showed significantly hirh PR levels:
during the last siage of pregrancy.

12, The partial regression coeflicicnt of FR on bedy weight
in buffalo and Friesian cattlel are statistically not significant
from zero.

13. In bufialo and Friesian the value of Lhe pariial regression
coefficients of pulse rate on skin thich ness did not reach the levet
of significance.

4. Tn buifalo and Friesian (e positive parual regression
coefficients obtained for pulse roic on FEMY in testing day are
statistically highly significant. The partial resression coffcients
of puise rate on BFY were negafive and significant.

15. In buffaloes ihe mean TG valuc was higher in the second
age group compared to the first, but decreased in the third and it
fose again in age group 4. In Frizsian a eradual increase of TG
by age was pbserved.

The ability of the animals to tolerate heat is one of the important characteris-
tics sought by breeders in subtropical countries like Eeypt.  With regard to
the strategy of animal production in a country, heat tolerance of ihe
animals will be considered only in so far as it reflects variations in productivity
of the animals.

The main aim in this work was to give a4 statistical description of the heat
tolerance traits in Friesian cattle and huffaloes in Eeypt. The most important
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STATISTICAL STUDY ON HEAT TOLERANCE 13

of the traits pertaining to heat folerance and investigated in this study
were : rectal temperature (RT) ©, skin temperature (ST) ©, respiration rate
(RR), pulse rate (PR), and temperature gradient (TG) °. Most of the works
done on these traits involved very restricted numbers of animls, which would
not allow the description of the behaviour of the breeds under the prevailing
environmental conditions. Such description is thougt to be of valuable
significance in under standing the adaptability of animals and helps decision
makers in constructing proper ideas concerning housing and management and
of course, the type of cattle breeds to be imported.

A considerable volume of research done in hot countrics studied the ada-
ptation of temperate and local breeds (Asker ef af.,1952 and 1933; Brody,1938:
Badreldin ef a/., 1951: Badreldin and Ghany, 1952 and 1954; Brody et af.,
1955; Hafez, 1956; Hafez et af., 1955, Johnson, 1965 a and 1965b ; Kibler
and Brody; 1956; Ali, 1968; Ibrahim, 1968, Mullick and Kahar, 1959: Muilick,
1959 and 1960; McDowell, 1967 and McDowell et al., 1954, Mostageer
ef al., 1974; Seath and Miller, 1947; Shafic, 1958; Shafie and Badreldin,
1962 and 1963, Shafie and Abou-E-Khair, 1970; Shafie and Ali, 1970;
Shafie and El-Tannikly 1970 and Shafie and Khalifa, 1972),

Material and Methods

This work was done in Southern Tahreer, a newly reclaimed ares in the
desert during two months December 1974 and June 1975, Table | presents
the number of animals involved in the study. The animals were divided acco-
rding to age fnto four separate groups ;

TABLE 1. MNumber of animals under investigation,

! Age group |
Hreed or species _i e T T Total
1 2 3 4
0—q > 412 > 12--24 adult > 24
——— = e sl SRRRRAS! SSYSR SO | W
Buffalo . . . . . . 55 57 50 [ 227 | 389
Friesian camle . . | 89 67 — 121 %* 277

" Fifty heads of these animals were milking,

** 68 heads of these animals were milking.

Egypt. |. Anim. Prod. 19, No. 1 (1979)
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Age group 1 : from birth to 4 months old
- 2 : from > 4 - 12 months
3 :from > 12 - 24 months
% 4 : more than 24 months. Within this age group, animals
were classified according to their age as follows :
Age group A :from 24-36 months old
o B @ from 37-48 months oid

3 C: from > 48 months.
Buffaloes were represented in all the four age groups. The Friesians
did not include animals in the third group.

23

With respect to gestation the animals were divided into 3 £roups accor-
ding 1o stage of pregnancy.

Group 1 @ non-pregnant and one  month pregnant.
Group 2 : 2-5 months pregnant.

Group 3 : 6 or more months pregnant,

The heat tolerance traits (rectal temperature (RT), skin temperature
(ST) respiration rate (RR), pulse rate (PR) and Temp. gradient (TG) were
measured together with some physiological and prouction traits, namely body
weight (BW), some body measurements (elbow height (EH} and heart girtl
(HG), skin thickness (Sth), haematocrit (HT) pregnancy, fat free milk vield
(FFMY) and butter fat production (BFY) of testing day. This last set of
traits were wsed in the statistical analysis as factors affecting the heat tolerance
characters.

For each of the five characters the model for each observation reads

Y(i = u+ g" +x(_i_} + ¢ br 2(1 + o a ;
Dik =1 =17 Wy O
where
Y() jk = the kih observation in the jth level of the ith factor.
u == the overall least squares means for the ¥ ()j.s
% (i)j = the jih level of the ith factors.

=1, ecniesnm, == j= 1 \,,c0u: . m

b = the partial regression coeflicient of the dependant variabley v on the
mdependant continuous variable Z holding the x(;)j« constant,

z(;)i == the least squares deviation of the continuous independent variable
Z—(J)jk corresponding to the Y{!)jk observation from its mean,

e()ik = the random crror associated with the ¥()jx observation, and
assumed to be IRND (O, (re),

Jgypt. J. Anim. Prod. 19, No. 1 (1979}



STATISTICAL STUDY ON HEAT TOLHRANCE 15

s = designate the summation of the linear regression
=
=1 over r = 1, s.

It would be reasonable, before listing the factors which were presumed to-
influence a certain trait, to define the integers designating the levels of some

ot these [factors :

Season, j = 1, 2, 3, 4 where | = winier morning,

2 = winter evening, 3 = summer morning, and
4 = summer evening.

The two following factors, age and pregnancy were inluded only for the:
aroup of animals aging 24 months and older.
Age, | = 1,2, 3 where 1 = 24-36 month, 2 = 37-48 month and 3 > 48 months.
Pregnancy, j = 1, 2, 3 where | == non-pregnant and one month pregnancy,
2 = 2-5 monts and 3 =, 6 months,

for all the characters :

i 1,2, 3
| = season, j = 1, 2, 3, 4
2 == mge, j = 1, 2

2, 3
td 3 -
3 = pregnancy, j = 1, 2, 3

factors 2 and 3 were included only for the groups aging 24 months and greater
=1, 2 .iae-. s T

I = the partial linear regression coefficient of the dependent variable
¥ on the independent variable Z(,) Z(,) - BW, Z(,) = Sth, Z(;) — H.T., Z(,)
= H.G. Z(;) = E.H, Z(,) = FFMY and Z(,} = BFY ;
r{y) and r(;) wefe included only in the analyses of all the traits measured on
the fourth group (24 months and older).

Results and Discussian

The least squares means of RT, ST, RP, PR and TG with scasonal-diur-
mal groups, age and pregnancy groups for both buffaloes and Friesians are pre-
sented in Tables 2 — 11 The analyses of variances for these five characters
i the two species are shown in Tables 12 — 21.

1. Rectal temperature

1. Age effect

In buffalo age greoup 2 (4-12 months) showed a remarkably high mean
compared to the other three groups. These animals were kept all day long
under open sheds where rectal temperature (RT) was determined except for

Egypt, J. Anim. Prod. 19, No. 1 (1979,
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TABLE 2. Leas! Squares wmeans® (== S.5.) of rectal femperature® in buffaloes.

| Age group
Classification e 1 2 | 3 : ! 4
N Mean | N Mean | N | Mean 'l N Mean
+8.K, +5.E. l +5.E, 48K,
Owerall mean. . . .| 110] 38.81 ‘ 114| 40.36 50 38 .26 454i 38.14
+0.066 +0.446 -+0.048 0,043
Seasonal diwrnal gro- | ‘
ups
47| 38 .5da 11 40.62a 14] 37 .92a 108 38.02a
=+0.056 41.147 +0.008 +0.052
|
WE . . L. 4T 39.14b | 4t.03a 14‘ 38.63b 108 38.430
I +0.056 | 147 -+0.098 +0.052
=1 I E 8| 38.46a 461 39 94a 11| 38.6ac | 119 37.TIc
| +0.165 | 40589 | =+0.113 “=0.057
SE . ... L. [ g 39.11b 46| 39 .84a 1R 38.330¢ | 1190 38.35bd
| 1 40165 0,589 40,113 | +0.0 75
4
TABLE 2. (Cont.).
Age group 4
Mature age groups Prepnancy groups
Group = ,"-m e
N Mean 4 S.E Group N Mean + S.E.
A 36 38.11 + 0.076a 1 I 362 38.12 4 0.033a
B 52 38.12 & 0063 | 2 | s 38,07 + ©.061a
|
G | 366 3821 4+ 00352 | 3 126 38.24 -+ 0,087a

* Maars within ousification nat fo'iawed by the sane latier diifer stgntBeantly
from each other (P < 0.05).
“+ Mumber of observations = doubl the numgber of animals .

Egypt. J. Anim. Prod. 19, No. 1 (1979)
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TABLE 3. Least square means® (+S.1.) of rectal temperatare® in Friesian cattle.

Age group

5

T i ification | I 1
N*| MeantS.E. ‘ N | MeamtiS.E | N | MeanssE

39.03 4- 0.033 | 134] 39 01 4- 0,566 ‘ 244 3872 4+ 0,122

Overall mean, ‘ 178

Seasonal diurnal

3 ‘ 70 ‘ 38.84 -+ 0.120b

aroups ! |
WM. | | | 50| 39,02 =+ ﬂ.OGSa‘ 13) 3845 + 1.441a 59 38.20 & 0.120a
|
WE 50| 38.57 & 0.065b) 13: 38.91 -+ 1.441b 59! 138 87 =+ 0. 129k
SMo.oL . 1 39" 39.03 3 0.075a 54| 38.47 =4 0.685al 63| 38.38 4+ 0.140a
\ | |
SE : * il 39 39 51 4 0 075¢ 54‘ 40.21 -+ 0.685ci 63 39.45 4+ 0. 140¢
i i | |
TABLE 3. (Comt,).
|
Age proup 4
o ———
Group Maiurce age geoups * 5% | l Pregnancy groups
o T o i Group [ e
! N ‘ Mean + S5, ( | N ‘[ Mean -+ S.E.
. I- s i, | —— —
B 6 38.83 =4 0.219a | [ [ 3%.54 + 0.illa
(& 238 ‘ 38.61 -+ 0.065a J 2 8 ‘ IB.T8 + 0.210ah
| w ‘

* Meaans within classification not rollowsd by the sawe letter differ significantl y
irom each other (P <005 ),
#* Number of observations= double the number of animals,
% No animals in age group A,

Egype. j. Anim. Prod. 19, No. 1 (1979}
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TABLE 4.

Least square, means® (-ES,E.) of skin temperafure’ in buffilees.

Aue group

N ' 1 2 ' 3 4
Classification | ]
L s | T
| %% | Mean N| Mean ‘ NI Memn | N | Mean
N | 4+S.E 45, E. +.E.S. | 48K,
P U A S S ‘ ] ——
Oreerall mean. . . .| 110/ 31.15 114] 30.58 | 30| 30.13 '454‘ 29.65
40,239 10312 0117 +-0.144
| | | | i
seasonal divrnal ‘
oroups | !
WM. ... 47 30.07a |11 79 Faab | 14 | 28,592 (108 | 28.23a
| 0,201 -0 . %01ab —+.238 | 0. 1T6a
|
WE . 47| 31.54b 1l 36.3tab 14| 30.296 ms‘ 3%.21b
--0.2016 |10 Bilab ++-0.801ab +0. 1761
i |
SN L L. 8, 30.29ab | 46/ 30.52 (1 30286 | 119 28.62¢
~+0.598ab 0421 4,274 | 40193
SE 3l 32.73%bh | 46 31776 1 31.36¢ | 119 3L.55d
L =£0.5978¢, 40 421 40274 | | +0.193
TABLE 4. (Cont,),
Age group |
Group Mature age groups Pregnancy groups
o ST N B | - g
N Mean -+ S.H ‘l Group N, Mean -+ SE
——— - E——— | . \_ SN S
36 29,90 4 0.256 a ‘ [ | 362 L 20 40 - 0.110 a
B 52 2950 £ 023 a | 2 66 | 2077 + 0.206a
% 366 29.56 -+ 0,118 a 3 % 29.79 - 0294 1
|

4 Meags within classification not followed by the same letter difier stunificantly from

each other (P<0,05L

» @ Number of observations —double the nomber of animals,

Egypt. |. Anim. Prod. 19, Neo. 1 {1979}
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TABLE, 5. Teast squares means® (-=S.E.) of skin temperature in Friesian eatile.

Age oronp

Classification . ‘ i f
. I | — S e '[ ===
S I | T+ i
N## | Mean £ S.E. | N Mean + S.H, I N Mean + S.K
|
|
H

Overall mean. . | 178 32.2740.075 | 134

|
309740498 244 ‘ 29100 195
|
|
i

Seasonal dinrnal

Zroups

WM. ... 50i 30640149 | 13 27.97-41.262a | 59| 25.46--0.2072
W 50| 32.204:0.149 13 30.78z1.262ab] 59| 28.04:0.207b
SM ... .| 3% 32.60-+0.173L | 54| 32.02--0.600b ﬁslr' M.3TH0.225¢
SE ... 39‘ 34.05-40.173¢c | 54| 33.13z:0.600b 63; 32,5340 2254

Age group 4
TABLE 5 {Cont.).

Mature age groups <% * i Pregpancy groups
S e
Group | ™ Mean 4 S.E. | Growp | N Mean + S.E.
] 5 | - .. - —
| i
‘- i ‘ [
B 6 [ 2% 86 «+ 0 35k al 1 | 106 . 28.90 4 0.178a
1 | H
€ ¢ 238 | 2935 4 0.105 2 | K| 29,13 & 0.3%7s
’ | 3 ‘ 70 29,27 & 0.1936
| |

\

* Means within classification not followed by the same letter dilfer significantly from
each other (P<0.05).

#% Number of observations = double the number of animals.

#8 No, animals in age gronp A,

Fgypt. ]. Anim. Prod. 19, Ne. 1 {1979,
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TABLE 6, Least squares means® (-=5.15.) of respiration rate in buffaloes.

\ Age group
\ i | : : - 3 o
Classifieation : ‘ - 4
\ R | — ), B~ el (a—rmc I ; [==re s - (Pt Sk,
{
# % Mean Mean Mlean Mean
N | =SE | N|+SE N L LSE | N | +SE.
- - || — | o S
i |
Overall meari. . . .| L10| 1875 | 114] 14.33 0| 9.06 454, 14.48
41,380 +1.217 +0.529 | 0,660
|
Seasonal diurpal
grouups | I |
WM. ... .. 47| 11.32 1l & 24a 14 505 | 10 10.%4a
-+1.159 +3,127 41 074 +0.811
WE . . .. .| 47| 22.53b 11| 21.06b | 14 12.60b | 108| 12.30a
. -+1.159 +3.127 4+1.074 <-0.811
SM ... sl 7.21a | 46| 8.78a | 11} 7.03a | 119 14.4%H
| +3.449 | 41 608 -+1.237 —+0,588
LS 2 & 33.96¢ 46 19.23b 11| 12.49b | 119| 20.30¢
i +3.449 i 1608 ‘ +1.237 <0888
TABLE #, (Cont.)
Age group 4
e | - e e ey
Mature Age | Groups ‘ Pregnancy groups
L |
- e | Group ‘ e e
‘Group N ! Mean-+5.E. ‘ N l Mean-L5.E
| —_— Wﬁ g
| ' |
A 36 13.73 4 1.176 a bl 362 | 13.99 +0.506a
| .
B 52 | 14.95 4 0.981 a 2| 66 I 14.41 4 0.946 a
C 366 14,76 % 0.541 a 300 26 ‘ 15.04 4 1.349 a
| ] i

4 Means within classification not followed by the same letter differ significantly from sach
other (P<0.05 )

% Number of observations = donble the number of animals.

Egypr. J. Anim. Prod. 19, No. 1 (1979}
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TABLE 7. Least squares means® {--8.K,) of respication rate jn Frisslan cattie,

Age gioup
Classification N —----_il 2 f 4
N MeantSE. | N | MeantS.E. | N | Mean+S.E.
s — . e
Overall mean 178 337440439 !34| 24 0040783 224 2B.T8-k1.457
Seasonal diarnal i
BrOups [
w.M S0i 17,7800 8808 | 130 10.42:52.0008 | S9| 20.524-1,544a
WE ., ... 50l 35,5640 880b | I3! 45.04-4-2.000b 39 24 4941 .544b
|
SN 39| 25.764:1 .010c | 540 20.04-0.950c 63| 39.11-1.678¢
SE 39] 35.83-+1.010d ‘ 54| 32.8974-0.950B| 63| 39.99-&1.678d
TABLE 7 (Cont.).
Age group 4
Mature age sroups©* Pregoancy groups
Group N Mean-+-S.E, Group N Mean-+-5.E,
B 6 28.90 4 2.620 a 1 166 27,08 + 1,520 &
& 238 28.66 + 0.780 a 2 ] g 26.43 -+ 2.516 a
3 T 3283k 1442 b

* Means within classification not followed by the same letter differ significantly from

each other (P < 0.05).

& Number of observations = double the number of animals,

#Ee No animals in age group A.
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TABLE 8. Lcast squarves means® (-=8.E. ) of pulse rate in huffaloes.
‘! A
Age ara
Classification | SRR
‘__:4;_1.__ o i T —
N** Mean= | N Means [N Mean-k: | N r
; | sk S.E. ' | SE.
| | | ]
(rversll mean. . 1110 81.12 114 81.78 50 36.77 0 454| 58.32
-3 487 +3.913 +1.530 ‘ =] 465
Sensonal durnal | ! J
roups | i | o
WM. ... 471 i 11| Bi.16a 14| 60.86 a | 108 38, 59ab.
3.k -+10.052 | o 0 +1.798
42,929 | | ‘
WE . ... 47 b 11| 9009 al 14; 62454 | 108 356.63h
90.16 | I -7 3 D= 0 F “+1.79%
2,920 T
Sul . 8 b 46| 73.76 g | 1.I| 50.08 b | 119 56.22b
77 18a ‘ 5,168 | =358 +1.969
+§.716 '
SE . .. s b| 45 82054 1l 5399 | 119] 6182
76038 +5.16% | | 43,58 | ==1.969
+8.716 ‘: | '
| ]
| | |
{ | !
L
TABLE & (Cont.)
Are proup 4
Mature age groups Pregmaney groups
Group I N MeanS.E Group ‘ N Mean-E5.12,
A 36| 6046 & 2.607 a 1 362 | §5.85 - 1.12%
' |
B 32 59.16 -+ 2.174ab 2 b6 55.57 & 2.0K8a
C | RIS 55.32 4= "1.199 b 3 26 63,33 4+ 2.991b
|

Egypt. J. Anim. Prod. 19,

No. 1 (1979)
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TABLE 9. Least squares means™ (-£S.00) of pulse rate in Friesian cattle.

Age group

Classification i 2 } 4
NEF Mean—+5.1. N |Meand- S.E ‘N !MeaniS.lsL
S S | ___I__I I
Overallmean 178 108.904+1.370 | 134 79.81-=8,301 ' 244 62.584-2.218
Seasonal- {
dinrnal
sroups
WM SO [100 842735 & | 13 |73.03421.141 a | 59 |57.9842.350 a
WE |30 |110.94482.735 b | 13 (84.64-21.041 a | 59 |67.244-2'350 b
SM 39 | 100.48+3.154 a | 54 (74.32410.050 a | 63 |57.50+2.554 a
SE 39 |123.354-3.154 ¢ | 54 |87.254-10.050 a | 63 |67.6142.554 b

TABLE 9. (Cont.j .

Age group 4
Mature age groups *5¥ Pregnancy groups
Group N Mean+58.E, Groups N Mean -+ SUE
B 6 65.424-3.988 a 1 166 5000 4 2.022 &
238 59.74 -+ 1.188 a 2 s 60.71 &+ 3.828 o
3 70 6703 4+ 2.7094 B

# Meads within classilication not followed by the same letter differ significantly from
cach other(P< 0.05).

# & Number of observations = double the numbr of animals.

# % ® No animals in age group A

Fgypt. J. Anim. Prod. 19, No. 1 (1979).
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perature grdient © i bhuffaioes.

Age group
lamsification i 2 3 | 4
D, (U N S
N -S.E. Mean, N (Meant S.E! N Meant+ 5E | N fMean S
|
Overall 110 | 7.66 4| 997 ‘ 0| 8.3 l454 | 12,67
mean -+0.237 +0.204 0108 -+0.153
Seasonal |
divrnal groups |
WM 47 | 8.48 11| 10.88 14 | 9.33 {108 9,79
| -+0.199 5 | 40 524 4 #0220 | | 400168 5
WE 47 | 7.60 11 10.72 14| 8.34 108 | 8.21
| +0.199 +0.524 a 410,168 b
s 8 8.17 | 46| 9.42 1 7.88 l119 |  9.16
0,593 ub ‘ +0.269 b | +0.233 b +0,183 ¢
SE ‘ 8| 6.38 46 | 8.07 11| 6.97 119 6.80
| +0.593 ¢ +0.269 ¢ ‘ +0.253 o J +0.183 ¢
| [
TABLE 10. (Cont.)
Age group 4
Mature age greups Pregnancy groups
Group Group |©
N ! NMean--S K. I N Mean=+-S.E.
Joo | S
36 8.21 + 243 a 1 362 §.73 -+ 0,105 a
|
B 52 8.61 + 0.203a) 2 66 | $.29 + 0.195 b
366 §.65 4= 0.112 a 3 26 8.45 = 0.279ah.
i . |

* Means within classification not followed by
each owher (P < 0,05),

the smae letter differ significantly from

** Number of obsetvations = double the number of animals.

Egypi. J. Anim. Prod. 19, Ne. 1 {1979}



STATISTICAL STUDY ON HEAT TOLERANCE

]
h

TABLE 11. Least squares means® (+S.B.) of temperature gradient in Friesian
catile.
Age group
Classification ! E 4
T ———
‘ N Means +8.E, N Mean+-5 & . N Mear +S.1.
o s o
Overall mean 178 G6.66 4 (0 078 |134 8.04 + O 713 |244 G682 4 0.230
Seasonal dinrnal
groups
WM S0 | 8.38:-0.156 8 | 13 | 10.48--1 8IS a| 59 | 12.74+-0.244 a
WE 50 6.37+0.156 p| 13 8 1341 815 a| 59 10.824-0.244 b
SM 39 6.4240.179 b| 54 | 6.46-+0.863 a | 3 8.00+0.265 ¢
SE 39 5.46+0.179 ¢ | 54 | 7.08-£0 863 a | 63 6.91-40.265 d
TABLE 11, (Cont.).
Age group 4

| Maiture age groups®**

|

I

Pregnancy groups

Group | T Growp |7 o
N . Mean 4+ S.E. | N Mean + S.E,
B 6 ‘ 9.984+0.413 1 166 9.64-20.210 a
C 238 | 9.2640.123 a H 2 8 9.66+0.397 a
‘ 3 70 9.57+0.227 a
L]

*% Number of observations = double the number of animals.

Means within clas<ification not followed

¢ach other (P <0.05).

##% No animals in age group A.

by the same letter differ significantly from

Egype. [. Anim. Prod. 19, No. 1 (1979).
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TABLE 12, Analyses of variances of vectal temperature in buffaloes,

Age group
Souree of I : , . 4 T
variance o - B S
|d.f. M.S. |%d.f| MS. |df | MSs. |af. | MS
Pregnancy | . 2 10,2598 NS
Age | I 2 0.2604 N3
Seasonal-diurnal | l : I_ |
aroups 3 |3.3685 #+ | 3 |4.1638 Nsi 3 il.24(~.>‘<. ## | 3 |‘|u_17scﬁf=~
Regression on
BW 1[1.0431%% | 1 12.0974 NS! b 100779 NSi 1 |0.8208 NS
sth 10,0123 NS| 1 |6.3469 NS| 10,0201 NS| 1 |0.0633 NS
HT 1 ]0.0059 NS| 1 [0.0085 NS| 1 [0.2018 N8| 1 |0.0948 NS
HG 1 0.0865 NS| 1 [1182.2545°| 1 0.0507 NS| 1 |0.089¢ NS
EH 10,0065 NS| 1 [20.5287 NS| 1 |0.0028 NS| 1 |0.2165 NS
FFMY ! 1 [0.0477 N§
BFY 1 |0.0746 NS
Resicual 101 [0.1240  [105 [13.3131 | 41 |0.1142 439 |0.1538
N8 = not significant, *

Significant at the 5% level,

*# Significant at the 1% level.
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TABLE 13, Analyses of variances of rectal femperature in Friesian catlle.

|
! Age group
Swaree of variance 7:_7 1 R Il i 2_ I: R 4_
(N} M.S I-(I.i'. MLS. d . f. MLS.
— e = S . .
| | 7.} 1 .2439%#*
Pregnancy | { | ! 0 2576 NS
Age |
Seasonal-divrnal 3 o B | 3 30 1414 NS 3 | 18,6373 %
groups | !
Regression on : ‘ I
BW ‘ 1] 0.4651 N3 | 3.5070 NS 1 1.i314 *
Sth 1 1.2994 ** 1 01278 NS 1 ‘ 0.0998 NS
HT 1 0.1095 NS [ 1.0780 NS 1 0.1269 NS
HG | 0.2347 NS I 0,4465 NS 1| 0.0006 NS
EH i1 0.1418 NS 0.8198 NS I 0.3061 NS
FFMY . [ 1| o.9181 N
BEY | 1] 0.2579 NS
Residual 169 0.1840 1250 2:4.8266 | 0.2421
| | | 230,
NS = pot significant.
* = gignificant at the 57, fevel.
#% = gignificant at the 1% level,
TABIE 14 Anatyses of variances of  skin temperature in huifaloes,
|| Age group
Saurce of = — e —
variance - 77' 2 3 ‘l 4__..._
‘a.r. J MS. ot J MLS. a.r.‘ M8, Jdr | M.
! ||
SR g e o e
= | |
I | | | }
Pregnancy J \ | 2 | 3.6700 NS
Age 21 1.860F NS
seasonal-diurnal ‘ X
gro: 25.7284%% | 3 ‘IS.OGSI + | 3131503 =+ | 3 | 258.7446 ==
Regression’ on, ;‘ | | | |
BW l 1|7.7802 * I |5.2609 NS [ 0,00000 NS 1 ‘ 4.3613 N&
Sth |1 [0.5128 NS 1 IJIO‘:?,5547 ol 1 ‘2.9584 - | 1457 NS
HT l ‘{).9489 NS 0.158% N5 1 01124 NS 3.304 NS
HG 1 10.5525 NS| ! 311 .5046“‘| I 1.0996 NS‘ I 6.2694 NS
FH 1| 0.4195 NS | 0.0176 N3’ 1 0.4771 NS 1 0.5584 Ns
FEMY | ‘ I 1.8295 NS
BFY ‘ | 1.8630 NS
Residual rl()l 1.6299 ]105 ‘ 6.50006 | 41 l 0.6683 439 | [.7391 N%
N& = not significant., # Significant at-the 5% level .
& U Significant at the 194 level .
Egypt. J. Anim. Prod. 19, No. 1 (1979
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TABLE, 15, Analyses of variances of skin teraperature in Friesian catile.

Source of variance

Pregaancy

Age
Seasonal-diurnal . .
Groups . . - . .

Regression on :

Age group
o 2 4
d.f, ! M.S. .1, M.S. d.1, M.S.
S : rrrrr — — ——
|
‘ 2 1,8907 *
|
i | 1 1,3057 NS
3 65.5216%* 3 86,9442+ 3 | 445.2049%*
1 0.03%94 NS 11 6.3033 NS 1 0.6709 NS
1 0.4827 NS 1 0.0024 NS 1 0.0231 NS
1 0.0039 NS 1 76.6932%* 1 0.7768 NS
1 1.8947 NS 1 1.6678 NS 1 0.4611 NS
i 0.0088 NS i 0.0362 NS i 0.7220 N8
1 9.5020 **
i 2.9484%
169,  0.9757 125 19,9490 230 0.6227

NS = not significant.

¢ = Significant at the 5% level,
** = Significant at the 17 level,
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TABLE 16 . Analyses of vaviances of respiration rate in buffaloes.
Age graup
syl 1 2 1 4
d.f M.S. (XA MS. i.f. M.S. d.f, M.S.
} A
Pregnancy . . . : 2 l?.?43§ ’I:IS
Age ... .. ' :2 1'?;-3045 NS
Seasonal-diurnal : (B e A
groups 3 [1961.1017%% | 3 |1141.2895%% | 3 | 173.0210%F i5!’ 1541.4918+%
Regression on : ! . :-
BW ...« 1| 254:6768" 1| 51.6467NS} 1 6.3122N8 | 1| 1,1733 NS
Stho. .. . 1| 356.0308* 1| 73.0854NS| 1| 96.2734* 1] 19.131I NS
HT . . . . 1]310.7735% | 1| 37T1.1172NS; 1| 29.8267N3| 1| 1.0257 NS
HG . . . . 1| 124.1868NS| 1 |2836.2433%* | | 2.1162N8| 1| 29,0475 NS
EM . . . | 1| 425.2406%¢ i 96,2628 1 0.000INS | 1| 12:7297 NS
FFMY. . . I i 1| 964.2939%%~
BFY . .. 1 | 301218744
Residual . . . .J101 | 54.2775 [105| 98.9698 |41 | 13.6157 |439 | 36.7430

NS = Not significant.

# Significant at the 5% levzl,

** Significant at the 1% level,



TABLE 17, Analyses of variances of respiration rate in I

A+ 8. ABDEL AZIZ ef af

Friesian cattle,

Source of
wariance

FPregnancy . |

Seasonal-diurnal

groups
Regression on
BW . . .

Sth .. .,

HT . . .
HG. . .
EH .

FFMY. . .
BFY, . . .
Regiwal , .

@

Age group
i 2 @ e
d.f M. S, a.f, ’ M.S. af|  Ms.
e SO S N ——
2 i 487 . 1q72=*
I 0.3136 NS
3 10244 0699+ 3 [ 2879.6035+ | 3} 3205, 1737 %+
1| 685.705590 1] 326.7619%= r 1( 33.3742 NS
1) ML351NS | 1| 35.8633NS | 1| 20.633 NS .
TH 101505 NS | 1| s4.d4141 NS | o f 29,4501 NS
1 126 4329 NS | 1] 405.3300%» il 27.5419 NS
1 01437 NS | 1| 611, 3051+ 1 145087 N
r 1| 1400,3975%+
i 756.7278%*
169  33.4051 125 | 47.7569 !zso 34,6677

NS = not significant,

*% = Rignificant at the 1% level.
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TABLE 18. Analyses of variances of pulse rate in buffaloes.

Age group
Souree of -
varfance 1 2 3 4
d.f M.S, d.f. MLS. d.f, M.S. d.f. M.S.
)
Pregnancy 2 633 .6335%
Age. . . ., 2 583.0317%
Seasonal-diurnal
groups . .
3 7 774.9375 NS 319559273 NS 3 231.4887 NS 3 739 6144 %
Regression on: |
BW . . 7 1| 238.64690 N§ 1 1987.6738 NS 1 48.6168 NS 1 _ 17.8206 NS
Sth . _ 1! 2006.6702 ** 1 1149,4326 NS 1 353.6004 NS 1 _ 20.7245 N§
HT . 1| 230.2452 N§ 1 [370.2019 NS 1 1.4626 NS 1 1726.3042%
HG . . 7 1 20,2936 NS 1 |94996.6575%* 1 7.9597 NS 1 * 448274 NS
EH . ... | 1| 23374291%* I |6797.7079%* 1 165.1733 NS 1 Tom.;::
FEMY . 7 1 ; 1984.6023%*
BFY. . . . _ | 1 907.1908*
Residual . 7 101 | 3464985 |105 1022 8750 41 |114.0084 439 180.5786

N.S. = not significant,

Significant at the 5%, kvel.
#*#Sionificant at the 1%/ level.

ovpt. Jo Anim. Prod. 19, No, 1 (1979),

A
%
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TABLE 19. Analyses of variances

L AALS. ADDEL AZIZ ef al.

of pulse rate in Friesian caitle,

 Source of

yariance

Pregnancy . . -
Seasonal-dinrnal
Zroups

Regression on :

BW . . ..
Sth w0 -
HT . « . .
HG. ..
EH v - s
FFMY. . .
BFY. .

|

~ af.

|

4365 .0615%%

1370 4582
57,8731 NS
28013503 NS
153.0725 NS

1162.7318 NS

Residual . . . . ‘ 169

325.2353

J

Age group
2 o N __4
:.f._ f\; N d.f M5,
=T '_[(-]_;137*" -
1731890 N
3| 1817 8200 NS

125

1| IB71.0834 NS
1 5081472 NS
el 273.4223 NS

3563256 IS

L 894.9348 NN

5340 6546

" 1915.6519%*

32.2975 NS
2241869 NS
‘ 17.6745 NS
7753 NS
Dad1%

ADGY T2

1| 1617.5912%%
gm‘ £0.2911

NS =

not significant .

# = Significant at the 5% level.

A

= Significant at the

1% level.
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TABLE 20. Analysis of varfance: ol (emperature gradient in bhuffaloes,

Source of

varianee

Pregnancy
Age .
Seasonul divrnal

groups

Regression on g

BW . .
Sth

HT

HG . .« .
BE i« e s
FEMY. . .
BFY, g

Residual . , .

i
|
|
|

‘ &5 M | At
-
3| 11.2115%%| 3 |
1| 3025788 | I
1| 0.3685N8 | |
1| 0.8056N8 | L
1| 0.2018NS | 1
1 oseeNs |
| .
|
|
101 | 1.6053 ]'1_05

Age gronp
N T
2 3
NS a.f MS
32.2585% 3| 8.2096%%
|
0 7147TNS ‘ 1| 00834NS
63.1632%% [ | 2.4910% |
0.0938NS 1 | 0.6330NS |
|
280.0413%% | | 1.6226NS
S2.THTRA |1 | 040TINS
]
|
2. 7764 41 | 0.5689

| 4
!—_|_" h
| a.t. MS
o ‘ 3.9195 N§
2| 27227 NS

3117990264

|
i | P.5123 NS
1 0.0169 N&
l 2.2184 NS
I 7.8528
1 1.4703 NS

1 1.2865 NS

11
1

439 | 1.5676
|

11919 N8

N.S.

not significant.

* Significant
#% Sipnificant

at the 3% level.
at the 194 ebvel,
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TABLE 21. Anulyses of variances of temperature gradient® in Friesian cattle.

} Age group
Source of variance | y | 2 | 4
| _[ I ‘ — e
i |
| af. ME " MS K5 o MS
. J S, W 'Y S
| | ™|
| o o
Pregnancy ! \ 2 0.0836 NS
| | |
Age H ! ‘ 1 2.7232 NS
Seasonal-diurnal |
|
I
groups 3 ‘ 57 ARG2TF | 3 | 52.2167 NS 3 327 .4669%*
Regression on I
By 1 0. 2336N5 |1 0.4070 NS i1 0.0598 NS
Sth [ | 0.1981 ™S 1 | 0.0951 NS 1 0.2191 NS
HT 1 ‘ 0.1545NS 1 95.9562 NS i 1 0.2759 NS
| r
HG 1| 3.4631NS 1 | 0.3884 NS ‘ 1 0.4961 NS
B 1 ‘ 0.2213N .1 | 05114 NS 1| 1.9684 NS
FIFMY | 1 4.5130 *
|
BFY 1 1.4622 NS
Residual I169 1.0339 ;125 39,3515 230 0.8630
L}

NS == not significhnt. ¥ Significant at the 5% level.
## Significant at the 1] level.

age group 2, rectal temperature decreased with age till 24 months. Differences

‘n RT between ages after 24 months ( f.e. within age group 4) were not stati-

stically significant.

The Friesian cattle showed almost the sams trend of the buffaloes. Com-
paring similar age groups of the two species, it is obvious that Friesian cattle
had higher rectal temperature means in nwe groups | and 4 but growing buffa-
loes (age group 2) showed a higher mean than the Friesian ol the same age.
RT is known to decrease by age in these two species ( Riek and Lee, 1948 a
and b Brody et al, 1948, Kibler and Brody, 1951; Asker, ef al., 1953,
Pineda et al., 1967 and Mostageer ¢ al.. 1975).

Faypt. J. Anim. Prod. 19, No. 1 (1979)
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2. Seasonal diurnal effects

The analyses of variances of RT of bultaloes and Friesians showed that
the seasonal-diurnal effects on rectal temperature are statistically significant
m all age groups except the growing animals (age group 2). The tests of
these animals were carried out while they were kept in open sheds and the am-
bient temperature ranged between 10% to 149 in winter and 19°to 27 in summer.

In buffalo (Table 2) the morning reading the each of the two seasons, win-
ter and summer, showed in general lower values compared to the relevant eve-
ming ones, These differences reached the Jevel of significance, except in age
group 2 and the summer readings of age group 3. The rise in rectal tempera-
ture in evening readings is probably due to the rise In air temperature and the
increase in metabolic rate during the day. Similar results were obtained by
Brody et al. (1955), Kibler and Brody (1956), Pinedea et al. (1967), Shafie and
Aly, (1970) and Shafie and Khalifa (1972). Comparing the two seasongl
means of the morning or the evening readings in buffaloes, it can be generally
seen that the winter readings are always higher than the corresponding summer
ones, except for the morning ones in age group 3,

Such differences, however. are only significant between the Wo morning
readings in age group 4. This result is probably due to the rise in metabolic
mate of the animal 1o oppose the effect of the low climatic temperatuse and also

to the more conservation of heat through restricted blood circulation in the
skin,

Friesian shows, except in age group 1, the same trend in the diurnal varia-
tions in body temperatures as in buffalo but the differences in Friesian are
statistically significant in all age groups.

Under the prevailing climatic conditions of the experiment. the previous
results indicate that the diurnal differences in rectal temperature of the buffaloes

in all age groups are much more conspicuous. as compared to the seasonal
differences.

The Frisian shows different results to that obtained in buffalo in compa-
ring the two seasonal means of the morning (or evening) rectal temperature
readings. The winter readings were always lower than the comparable sum-
mer ones.  Differences between the pairs of morning readings are statisticalfy
not significant, but those between pairs of the evening ones are statistically
significant. The most persistant -result is that the summer evening readings
are greater than all other readings and differ significantly from all other means
in all age groups. The air temperature was at time of measurement, equal to
310 which is more than the critical air temperature known for the Fricsian (21.1-
23.99), (Ragesdale et of. 1948 Kibler and Brody, 1949. Ragesdale ¢t al.,
1950: Kibler and Brody, 1950: Worstell and Bredy, 1953; Findlay, 1953:
Jonson, 1965 and Youssel and Joson, 1966),

Egypt. J. Anim. Prod. 19, No. 1 (1979).
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Comparing the amount of variance of rectal temperature in the differcnt
age groups of both buffalo and Friesian (Tables 22,23) (that is; g3-g? where
o2is the error variance and %, is the variance due to seasons), it is quite clear
that Friesians have higher values in all the comparable ages. The amount of
variance of Friesians in age groups 1 and 4 are almost 1.5-2.0 timas the corres-
ponding figures of buffalo. But the difference in age group 2 is noticeably
striking. Under open sheds the two species (Bovine and Bubalis) showed
different behaviour, the Friesian kept the mean rectal temperature controlled
but allowed a bigger increase in varianee, while the buffalo raised the rectal
temperature and kept the variance relatively low, At this age, it could also
be seen that the error variance due to seasonal diurnal effect showed higher
values in Friesian compared to buffalo,

3. Pregnancy effect

2 >

" Table 12 shows that the effect of prcg11-:111‘;3;r is insignificant in buffaloes
while Friesian (Table 13) had different results.

The effect of gestation on rectal tempzrature appears to oceur only in the
last stage of gestation. Means présented in Tables 2 and 3 indicate an increase
of about 0.3° and 0.12 © in Friesian and buflalo respectively in group 3 over
group 1. Mostageer ef al. (1974) found an increase in the evening summer
average of rectal temperature during the last month {or two) of pregnancy in
these two species. The increase reached the significant value of 0.8° and 0.4°°
for the buffaloes and Friesians respectively. Abdel ~Ghani et af. (1975) sho-
wed that pregnant Friesian cows and buffaloes had the highest values of bady
femperature during the later stage of pregnancy, ;

TABLE 22.  The total variance of R, 5T, RR, PR and TG in bulfaloes. -

- | e
Characters ' | Age group

3 fa 3 ! 4
RT 0.2872 12.9206 0.2214 0.2584
ST 2.9355 6.9967 1.8502 4,3322
RR 367.9331 .1019.1482 | 11.7923 2015733
PR 4418960 143 6810 287096 | 37.6454
TG 2.0859 4.0411 1.2924 3.4584

Egypt. J. Anim. Prod. 19, No. 1 (1979)
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TABLE23. The total variances of RT, ST, RR, PR and TG in Friesian cattle,

Age group
Characters T R R T — : T
1 } = 4
- 7,__|____, — =

RT 0.4226 ‘ 25.0154 05981
ST | 2.6592 C 2149y £.6007
RR 435 8171 ‘ 52151403 ‘ 66676
PR 60.0362 i 148 6521 70 0893
G 2.9952 ' |

19,8205 I 6.7924

4. Fle effccr of bedy weight, skin thich rese. haematocrit, heari girth. elbow

fieight, milfe and ful production of testing dey

a} Body weimhi

The effect of bedy weight on rectal temperature js expressed in terms of
partial regression coefficients (Tables 24 and 25) and the amount of variance
explained by regiession (Tables 12 and 13). The partial regression coefii-
cients ate statistically sienificant for age group I and 4 for the buffaloes and
Fries!

cients in both species are neentive. This indicates that the inci

sion coefli-

ms. Al the values of the partial regre

only group 4 for

tase in body
woight is acecnpanied by decreased rectal temperature.  Thompson (1954)
stated that reruslry bedy weipht should deerense heat production per unit

body weight,
b) Skin thickness, haematoerit, elbow heichi . milic and buttter fur production

Table 24 and 23 show the partial regression coeflicients of rectal tempera-
ture in the two species, on skin thickness haematocrit, elhow height, FFMY
and BEY production of the testing day. 1t is eyident from the tables of the
analyses of variances (Tables 12 and 13) that all the regression coefficients are
statistically ins’gnificant from zero in both species exeept in the case of skin
thickness of age grouping Friesian, Corrections for these characters when
cemparing animals within each age eroup in both species are not needed,

fgypt. [ Anjin. Prod. 19, No. 1 (1979)
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€) Heart girth

It is of interest Lo note that the partial regression cozifizient of rectal tem-
‘perature on heart girth in the growing buffalo (age group 2) explaing most
of variance in rectal temperature. Body weight is known to be correlated with
heart girth (Johansson and Hildeman,1954). Since this last character has no
significant effect on rectal temperature of this age group, it could be scem that
heart girth is much more effective in explaining variance in rectal temperature.
This may be due to the nearly complete relationship between the heart girth
and the volume of the lungs which is a major factor in both metabolism and
heat dissipation and also to the change of the relationship between the heart
girth and body weight with the advancement of age due to the differcntial
growth of the trunk and the other body components particularly extremities,
neck and head.

IABLE 24, Partial regression coefficients ( +5.E.) of rectal temperature © of buffaloes
on the differeat traits used in the models.

Age group

Trait | i i |

i I 2 3 | 4

] : ‘ S | -
BW _n.noz@-_to.oom**i,7(s.m7aﬁe_calm i-—0.00i5_t0.ums]mu.o:mo-t‘u.ooozﬂ
Sth | 0.00934+0 0230 | —0 1708--0.2473 | 0.0096 :tO-ﬂl?-BI {.0055-£0.0086
HT —0.0006--0.0025 | 0.00080,0316 | 0.0062--0 0046/ _0 001400018
HG 0. 004040 (K148 ¥ 056*)_4;0,0{)&0**! 0.003510.0053‘ 0.00100.0013
EH | —0.0020--0.0086 ‘—0_12594:0.0990 {—0.0019-0 .01 Zﬁi 0.0031:0.0027
FEMY | | —0.01242-0.0223
BRY | ' ] 0.3203-40.4597

| | |

** Significant at the 19, level.

Egypt. [. Anim. Prod. 19, No. 1 (1979)
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TABLE 25. Partial regression coefficients (=-S.E.) of rectal temperaturc of Friesian
cattle on the different trans used in the models.

Age group
Trait = e e
1 2 4

BW —0.0030-0,0019 —0.0072:4-0.0193 —0.0016-+0.0008*
Sth —(r, 1240-+-0 Q466+ * 0.0459-40_ 6393 0.0259-4-0.0403
HT | 0002340 0030 0.0078--0.0376 | —0 0038:-0.0052
HG 0 01044-0.0092 0.0160-+0 1193 0.00020.0030
EH I — 0, 0182400207 | 0).0382--0 2102 0.0119--0.0106
FEMY | | 0 0515-+0.0265
BFY | —1.1973-1 1600

* gignificant at the 5% level.
#5 gignificant at the 19, level,

IT. Skin temperature
I. Effect of age

Table 4 shows the overall means of skin temperature in buffalo for the
four age groups. Skin temperature decreased with advancing age till 24
months, Differences between ages within the <t/ age group were not statistically
significant.

The observed decrease by age of skin femperature could be attributed to
differences in hair coat and in skin histology . This result was in agreement
with the finding of Hafes ef af. (1935) and Jenkinson and Way (1968). Table 15,
shows the overall means of skin temperature in Friesian which are slightly higher
than comparable figures obtained in buffalo.  Age ¢ffects on skin (emperature
in Friesian shows the same pattern observed in buffalo.

2. Seasonal-diurnal effects

Table 4 shows that the morming readings in buffaloes were always signifi-
cantly lower (except in onecase) than the eveninps reading recorded at the
same season. Thiswas also (he general trend with respect to rectal temperature
m this species.

The meinirg kin temperature readings in buffalo (Table 4 ) are aiwzzﬁ
higher insumwmortben in wintertheugh it reached the level of significance only
in age grcup 3. The same cbservation could be noticed with respect to the
evening readings ard it was significant in age groups 3 and 4. This in general
is similar to the results discussed in rectal temperature though the differences
in skin temperature are generally more distinet than the comparable

differences in rectal temperature.

Egypt. |. Anim. Prod. 19, No. 1 (1979).
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The Friesian (Table 5) shows thie same trend exhibited by buffaloes with res-
pect to the differences betwveen the two winter readings and between winier morn-
ing and summer evening readings in all‘ige groups. The differcnces hetween the'
two seasonal morning readings in Friesians are statistically significant in all age
groups. The results of Friesian age groups 2 and 4 show the sams trénd as
those obtdined in buffalo For the difference between the two pairs of evening rsa-
dings. Moreover, the Erieian shows the sam3 trend of results observed in buTalo
for the difference between the two sammoerreading. excapt in geouap 2 waich
shows a significant differense., . i

| R cusy
.

1

T all the groups of buffaloes and Friesiaps il could besean that the moriing
skin temperatare s lower than the evening either in winter or-in summer.
(  wintar readin-
This may sugas: skin ter ssemis to he'gre-
i Lgiery ity., Thi¢ copel-
ol (1952 Findlav(1953);
vewort and Brody (1954);
Sibler eral (1935) and Joshi

Comparing the
s show lower val
atly influenesd by ambisnt tsm)
ugion is in agregment with the findings ¢
Kihler and Brody, (1954); Thampson ef al,
Qhalic and Badveldin £1943y;  Allen ef @l (18
et al, (1965}

Diflerent results were obtainad an Friaslan cows by Shafe and Al (1970),
who stated that skin temperature showad lower valuzs in st dad astamn
than in winter,

Wi nrae woasons

temperature was 29 3

3. Pregnancy ffects

Tahles 14 and 17 show that presnancy has no significant sioct on skin tempe-
pature in the buffalo.  On the other hand, in Frizsian (Table 5 and 15) pragaant
animals had hicher skin tempoerature than non -pragnent enss and the diffzrences
cached the Tevel of sizgni only batwezn elass 3 (6-9
(0-1 monalh and 2-5 moaths)
i s the response of the skin ten-
peraturd to either air tempsralure or b sdy tamperature. The gase is dilfzrsnt
form the almost exposed builalo skin Halse of af. (1935) stated that the haie
in buffaloes secm to play a minor role in enunleracting atr temparature,

Comparing the amount of total variance of skin temperature {Tables 22 and
and 23) it is clear that the Friesian showed higher valuzs compared to the
buffalo. The difference was very clear in age group 2 (the T'ricsian showing
ahout 3 times the variance of buffalo ) almost the samz trend abserved in recta-
al temperature,

Egypt. [. Anim, Prod. 19, No. 1 (197‘9)
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4. The effect of body weight, skin thickness, haemotocrit heart giveh, elbow,
height, and miik and fat production of the testing day. 2

a. Body welght

Tables 26 and 27 indicate the partial regression cocfcients of skin temperatire
.on bodyweight of buffalocs and Friesian. The values of thesc regressions were
negative in Friesians and bulfaloes (cxeept age group 3). The values reachied the
teyel of signilicance only in age group 1 in buffalo, In spite of the mainly insi-
prificant regression cocfficients obiained, the negative yalues indicat that the
ncreqsed weight of the animal is accompanied by decreased skin temporature.

in eencral the effoct af body weight on skin temperature as exprossed by
-ession Followed the same trend of rectal temperature in the two species. Skin
termperature is highly co clated with body tempetuture (Shafie, 1958), Caleu-
lating the correlation coefficicnts between rectal and skin tem perature in buffalo
of this study showed the values of U 39;0.93,0.30 and 0.39 in th groups.
This indicates that the amount of varianee in skin temeprature expluined by rectal
temperature reached the vataes of 15%, 46Y%, 13% and15%, in the four ages

respectively.

edageg

b. Skin thickness

in temperature on skin
s (Table 26) are positive in all age aups except in age group
i These values did not reach the level of significance
up 2 was measured and kept all the day
tiig sroup showed higher rectal tsmper-
Badreldin and Ghany (1952) stated
av prevent heating of the body resulting,
and by radiztion frem the sua or hot ground.

aresgion cosfficientsiol

The vatucs of the partial reg

2 e
2 where .

gxcept lord

in opea shieds, ¢

Table 27 shows the values of partial ¢ ession cotfisients of the skin temper-
ature on skin thickness in Fricsian culile, These values are stutistically not
significant from zet0. :

C.  Haematoeril

Tt is apparent from Tables 26 and 27 in buffaloes and Friesian cattle that the
ion cocliicignts of skin temperature on huematocrit are generaily
Wd insignificant, It reached the lsvel of sigailicance only in the Fri-
esians of age group 2. Thus, it could be seen that thie decreasc in hacmutocrit
values is accampanisd by inerease it skin temparature.

d.  Heart gicth, elbow height, mille aud butter fur production of the testing day

Since hody measurements ars highly correlated with body weight (Johansson
and Hildeman, 1954), they are expected to act like body weight, It isnoticcable
that the regression coefficients of skin temperature on heart girth and elbow

Egypt. ]. Antm. Prod. 19, Neo, 1 (1979,
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TABLE 27, Partial regressicn coefficlents (=+S.E.) of skin temperatures® of the Friesian
cattie on the different traits used in the models,

,| Age group
Trait .l ____*___“__'l’___—_’ G
| 1 2 4
I e —'——‘I]'*——
‘BW ‘—0.0009i0,0044 ‘ —0.0097--0 0169 —0.00134:0.0012
Sth |—0.0756:£0. 1074 | 0.00634-0.5598 .! —0.01254-0.0646
HT |—0.0004-0 0068 | —0-0661::0 0329 fqo_ormia 0084
HG |0.0296::0 0212 | 0.0309:-0.1045 |—0.00410.0048
EH | 0.004510.0478 | 0.0080+0 1841 | s 0182--0.0169
FEMY ||. | Ili 0.16584-0.0424%
BFY | | [—4 048141 8603 *

* Significant at the 5 Vo level.
** Sienifican! at the 1% level,

were statistically insignificant i Friesian cattle ang buffaloes cxcept in the
case of heart girth in age group 2 in huffaloes. The values in general show the
same trend as body weight . It could also bz seen that heart girth explains g big
amount of variance of skin temperature in age group 2 in buffalo. A similar
observation was found in rectal temperature.

The partial regression coeflicients of skin temperature on milk and butter fat
production of testing day in buffalo are -0.077 +0 0732 and 1.6003 4 1.5461
‘respectively, The comparable two regression coefficients in the Friesian are
0-1658 4-0.0424, - 4 048] - 1.8603  respectively and these proved 1o be
significant. Kibler ¢f a/. (1965) stated that the rise in skin temperature in cattle
above [8° air temperature was only 4.4 in lactating cows, and this difference in
Tesponse fo heat was caused by the difference in hair density in the two groups.
Badreldin and Ghany (1952), stated that lactating hastened shedding of hair in
buffaloes. Hafey et al, (1954), showed that the Hhair in buffaloes seems to
a play a minor role jn counteracting air teremperature.

ATT Respiration rates
1. Age effect

Tables 6 and 7 show the overall means of spiration rate in buffaloes and,
Friesians. Friesians had the highest means while bulffaloes had the lowest.

It may be noted that the standard erroes of the overall means of age groups
oI and 2 are higher in buffaloes compared to Friesians of the same age groups but

Egypt. [. Anim. Prod. 19, No. 1 (1979)



44 ; - A S. ABDEL AZIY of ai,

that was not the case with respect to the means of age group 4. Mostageer
et al. (1974) stated that the standard errors of the means of respiration rate of
the age groups : (<3 years), 3 <5 years), (5—7 years) and (7) and more

years), are higher in Friesian cattle compared to buffaloes,
Respiration rate of buffalocs and Friesians tends to decline with advancing

age till 24 months old (3rd age group) after which it increases, The decrease
in respiration rates with age was observed by Brody, (1938) Kibler and Broy

(1_951'), Mostageer et al, (1974)‘ and AbdelGhani er al, : (1975)_. According_to

The increase in respiration rate in age group 4 of Friesian and buffaloes
seems to be caused by the effect of pregnancy and lactation.” The differences
between age classes within age group 4 are statistically not significant. Mosg-
fageer et al. (1974) found that the differences in Rricsian between the three age
groups : (3- <5 years), (5- < 7 years) and (7 years and mor) are statistically
wsignificant but in bufaloes there is a significant drop between the means of
the two last groups,

2-Seasonal —diyrnal effects

The respiration rate values as shown in Table 7 for buffaloes tend io
follow a diurnal rythm. The morning values are lower than the evening ones
either in winter or in summer. The values obtained for respiration rates in
winter evening are at least double that obtained for winter morning. The
summer evening values are more than four times greater than the values of
the summer morning in age group 1 and about double or 1 - 5 times greater in
age groups 2.3 and 4 respectively.  Differences between the morning estimates
of the two seasons are statistically not significant except for age group 4,
while the differences between the two evening estimates in age groups 1 and 4
show statistical significance, Differences such as these could be attributed
to the increase in metabolic pate during the day and to the increase in ajr
temperature in the afternoon (Brody et qf., 1948 cldin and Ghany, 1952;
Asker et al. 1952; Riek and ? ce, 1948a and b, Kihler and Brody, 1949,
1950 and 1933 - Kibler, ef 4f ., 1950 ; Findlay, 1953 2 Worstell and
Johanston et «f., 1959; Youssel and Johnson, 1966;. Shafie and Ali, 1970
Brody 1953, and Shafie and Khalifa, 1972),

With respect to the Friesian cattle (Table 7) the same trend discussed above
in buffalo could also be observed except that the differences in this case are
more apparent.  The winter estimates  are in general  lower than .
those of summer,

With respect (o the amount of the total variance of respiration rate(Tables
22 and 23) it was found that the variance in Friesians of age group 1
is more than double the corresponding figure of buffaloes (260 vs. 124). In
age group 2 and 4 the amount of variance was about the same for-
builaloes and  Friesians.

Egypt. |. Anim. Prod. 19, No. 1 (1979)
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3. Pregunancy effect

Examining Tables 6 and 7 & gradual increase in respiration rate with
advancing pregnancy could be observed in buffaloes and Friesians, The
increase in the mean of respiration rate of the last group (6- 9 or 10 months
pregnant) over the first group (0-1 month pregnant) is 1.05 and 4.25 breaths per
minute in buffalo and Friesian respectively. These differences are statistically
signifficant in Friesian, :

The increase in respiration rate in the last stage of pregnancy may dug
to the large amountof enerpy expanded in pregnancy ( Brody, 1938; Brody et al.
1948: Ragsdale ¢z al., 1948; Mostageer ef af.,1974; and Abdel Ghani er af., 1975).

4. The effect of pody weight, skin thickenss, heart givth, elbow heiohs, milk
and butterhfat production of testiig day

a) Body weight

In buffaloes (Table 28) the values of the partial regression coefficients of
respiraton rate on body weight for age groups 2.3 and 4 are positive but stati s-
tically not significant from zero, whereas the regression obtained in age group
was negative{ - (10458 ) | und siginficant.

In Friesian cattle (Table 29) the corresponding regression coeflicients were
negative and statistically significant in age groups 1 and 2and pesitive but insigni-
ficant in age group 4. The negative ynd significant values of the partial regression
cocflicients of respiration rate on body weight indicate that the increase in
body weight in the carly agesin bulfaloes and Friesian is accompanied by
decrease in respiration rate, Thompson(1954) stated that increasing hody
weight should decrease heat production per unit body wight, MeDowell
(1967) found that the level of metabolic heat production had a high positive
refationship to the changes in respirplion rates.

b)Y Skin thickmess

Table 28 shews the partial regression coeflicients of 1 ion rate on
skin thickness jn buffaio. These partial regressions coefficients ape negati
in all age groups except age group 1 and they reached the level of sipnific:
age groups | uand 3. Since skin is considered to be the first insulating
mechanism, its thicknes should have its effect on physical transportation ol
heat from the aniinal surface to the ambient air and yice versa. The thick skin
of the buffalo prevent heating of the body by hot air (Badreldin and Ghany.
1952).  On the other hand the thick skin affects physical heat dissipation From
the body, the blood circulation particularty s less efficient (as recorded in
bullalo by Shafie und Badreldin (1963).

In Friesian cattle (Table 29) the partial regression coefficients of respiration
rate on skin thickness were positive in all ages studied, though they were stat-
stically not  significant,

LEgypt. [. Anim. Prod. 19, No. 1 {1979
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TABLE 29. Partinl regression eoefficiets (-£8.K.) of respiration rate of Friesian attlec
on the different traits used in the models.

Age group
Trait - T - =T
1 2 1 4

BW . . . |—0.1163 = 0,0257* ~-0,0609 + .0267% | 0 G088 - 0.0080
Sty ... | 0.3663 £ 0.6285 0.7681 = 0 8866 0.3721 = 0.4823
WL .. |~0.0219 & 00397 0.0693 = 0.0522 0.0575 + 0.0624
HG . . . | 0.2414 = 0.1241 | 0.4822 4 0.1655**  —0.0319 -+ 0.0359
B, .. | 00183 o= 0.2800 241,04:;0 + 0.2195+* U o.0m7 <+ 0.1264
meMY. . | ! ‘ 2.0130 + 0.3167+*
BEY. . . | 64,8530 + 13.8814%%

= Significant at the 5J; level.
= Significant at the 1% level.

It seems thus that the thickness of the skin has no effect on respiration rate
i the Friesian cattle, while in buffaloes it exerts its effect in the early ages.
The Friesian as a breed of temperate zones possesses a well developed hair coat
which is the major insulative agent and not the skin, in comparison to the less
harr covered buffalo.

o, Heart girth

1 buffaloes and Friesian, heart girth seems to have little influence on respi-
ration rate. Hxeept in age proup 2, the partial regression coeflicient of respiration
ate on heart gisth explains most of the variance of respiration rate in buffalo
and considerable amount in Friesian. It is observed that this trend is similar to
the effect of heart girth on both rectal and skin temperature in the two species.

d. Elbow height

Tables 28 and 29 show the partial regression cocfficients of respi ration rate
an elbow height of the buffalees and Friesian cattle. In buffalo these regressions
are generally negative and reached the level of significance only in age group | .
i1 Friesian the partial regression coefficient was negative and significant only
in age group 2.The negative value of the regression may indicate in general that
the higher, the animal the lower is his respiration rate, The shorter animals are
likely to be affected by heat radiation from the more than the high animals. A
point of interest is that the amount of variance in respiration rate explained

Egypt. . Anim. Prod. 19, No. 1 (1979)
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by the fegression on elbow height is ¢ t ;
age group, measured the op:n shed but has no significant
of the same age group. It scems that the dark skin of the buffalo does not
absorh the infra-red radiation. (Badreldin and Gani, 1952), while the whitish
colour of the Friesian abdomen absorb such radiation, and this provides a
reason [or the effect.of the height of the animal on respiration rate . |

| [}

According to Stewart and Brody (1934) and Kibler and Brody (1954) inecre=
asing radiation intensity steadily increased the respiration rates in Jerseys an
Brahmans, . ... GRE 3 i RSO [ e AN
T Mk dad butterfatpFoduction of the testing Uy

" The patiidl regression’ “coeficients of respiration rate on FFMY of the
testing day ace, positive and statistically highly significant from, zero in bolh
pufialo and  Friesian cattle (Tables 28 and 29). The amount of variance
gxplained by regression (Tables 6 and 7) is very high in both species.  Mostags
eer et «l, (1974) fourid that the partial regression coefticent of respiration,
rate on milk yield in Friesian cattle is much higher than that of buffaloes,
though both have significant effects in explaning variability of respiration’
rate.  Abdel-Ghani ef al. (1975) found that respiration of Fricsian cows tose
gradually with the increase in the amount of milk produced during the day
of testing, Such an effést conld be dus to ther increase of heat production
produced by milking: animals, :

The partial resression: cosilicients = of respiration rate on BEY of the
testing duy are negative and statistically significant in both specics (Tables
28 and 29) . Howeyer in buffaloes the amount of variancs of respiration
rate duo to BEY (301.2) is almost the amount explained by FEMY, while
in Friesian the comparable amount (756.7) is about § of the varjance: due
to FEMY.

1V Pulse  rate

T Age: effect

Table § shows the overall means of pulse rate in buffalo in the different
age groups. It could be.observed that the mean was reduced from 81 beats
per minute in age groups 1 and 2 to 56 and 58 in age'groups Jand 4. Dif
ferences between age classes, within age group 4 proved to be significan-
tly lower in group C. Pineda ei ol (1967) working on the. heavy catile
breed Charolais and Charolais and Tharparkar cross with different age groups
(1-3 months old till five years old), found that age did not show any effect on
pulse tate of the animals.

The Friesian cattle (Table 9) show a definite trend with respect to
pulse rate. The pulse rate declines by age till 24 months when the means
of the classes within age group 4 showed no significant difference. Brody
et al. (1948) found that pulse rate in Holstein decline from about 90 ppm
at birth to about 60 at 20 months of age.

Egypt. . Anim. Pred. 19, No. 1 (1979)
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o coald“bsvta'en as
. Pinada ef ol

cattle, with

The high pulse rate of Friesian compared to bu
-an indication that. this foreing breed.is under climitic st
{(1967) gomparing Charalais with sta. - Gur udis and Phillip
respget to pulse, rate, came to the sam: conclusion. :

-

The pulss rate in buffalo (Table 8) is greater in winter than in summer
i all age groups, The evning level is higher than the morning level either
in winter or in summer except in the case of age group 4. Ths differences
in ‘winter between pulse ratg in the morning and the evening are _statistically
ot significant exeept for age group 1. Also the differences betwsen the
two levels in summer are statistically not significant excap! for age grolpsd.
With respect to the pair of morning levels, differencss are statistically sign-
ificant only in age group 3 On the other hand ths diffsrsnee betwezn the
pair of evening levels are statistically sigaificant in age group 4 only.

2. Seasonal-diurngl  effects

In Friesian (Table 9 no diffsrencss eonld ba obsarved batween the 4
levely in age graup 2.  In othsiitwo aze @roups the difference betwesn
. i i Y i 2 Skl e S :
the twg readi ol each of ths - S24s00 are statistically sigaificant,

ok

Difizrences between the two pairs 0f morning and evening levels are
statistically insignificant except for the evening pairs in age group | The
increase in puise rate level from winter to summzr may due to the effect of
high air temperature. during  summer,

The previous vesults for buffilo are in agrsemsnt with the Findings of
Kibigr et ol (1949), Kibler and Brody (1950 and 1951), Findlay (1953}, Dale
el al. (1956) and Youssef and Johnsen (1966) who observed ths ccling of
pulse rate with  increasing air tempsratute, Frissian, - however; werein
contrast to the previous mentionsd results but in agreement with Worstell
and Brody (1953) who estimated the critical air tempserature: after which
pulse rate incrased 45 909F Tiriesian cows, 959F for Brown Swiss cows and
I009F for  Brahman cows.

The increase of matabolic rate and in lurn heat produetion during the
day could 2lz0 offer a reason for the increds in pualse rate from the morning
to the evening (Kiblerand Brody; 1949, 1950 and 1951 and Kibler of al: (1965,

Kibler and Brody (1956) stated that pialsz rate followad temperature,
increasing with rising environmental temperature and decreasing with falling
temperature. Such canclusion could be drawa with regard to Friesian read-
ings but the buffalo showed 2 completely different picture. The sensitivity
of pulse rate to diurnal changes did not appear to be dependent on temperat-
ure level or breed. Large differences in pulsé rates between individual
animals and random fluctuations burred the sharpness of diurnal pattern
{Kibler and Brody, 1956).

Egyﬁi[' J. Anim. Prod. 19, No. 1 (1979} 5



0 A. S. ABDEL AZYZ et al.

3. Pregnancy effect

Buffalo and Friesian showed significantly high pulse rate level during
the last stage of pregnancy (Tables 8, 9, I8 and 19). This could be attri-
buted to the increase in heat production during this stage of pregnancy (Brody
et al., 1948).

4. Effect of body wight skin thickness, haematecrit, heart girth, elbow height
and butterfat  preduction of the testing diy

2) Body weight

The partial regression coellicients of pulse rate on body weight in bull-
alo and Friesian cattle (Tables 30 and 31) are statistically not significant
from zero (except in age group | in Friesian).

Kibler and Brody (1951) stated that the increase in body weight is associ-
ated with a decrease in  pulsc rate.

b. Skin thickness
In buffalo (Table 30) it is observed that the partial regression coeffici-
ents of pulse rate on skin thickness do not reach the level of significant except
for age group 1. Comparable values in Friesian (Table 31) are statistically
not significant for all age groups under investigation.

. Haematocrit  vale

The partial regression coeflicients of pulse rate on haematocrit  are
statistically insignificant (Tables 30 and 31) exept for age group 4in bullalo.
The negatibe and staistically significant values obtained for the partial regr-
ession cocTicienis of pulse rate on huematcerit could be the relationship
between body temperature, haematocrit and pulserate. Shafie (1958) found
that when rectal temperature increased haematocrit values decreased. - A po-
sitive relationship was found by Kibler and Brody (1951) between pulse rate
and rectal temperature.  Consequently one could except a negalive regress-
ion coefTicient of haematcerit over pulse rate. Such was not the case in
Friesian or in the lirst three age groups in buffalo.  However, the only
significant valucs of this regression coc flicient (age group 4 in buffalo) showed
the negative sign.

d. Heart girth
Tables 30 and 31 show the partial regression coeflicients of heart girth on
pulse rate. Of all the regression coefficients prescnted in these tables only
those in age group 2 of buffaloes showed highly significant positive; value.
. 3 . - - . i
In this case it is of interest to note that most of the variance of pulse rate is
due to difference in heart girth. The same observation was previcusly
observed with respect to respiration rate. This group as already mentioned,
was kept in open sheds.

Egypt. J. Amim. Prod. 19, No. 1 (1979).
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TABLE 30. Partial regression coefficients (+8.E.) of pulse rate of the buffaloes on the different traits used in the models,

Trait |
| 1 2 o
| |

coo| —=D.0444 + 0.0535 | 02088 == 0.1570

. 3.7613 + 15630 | —2.2982 & 2.1680

TR 0.1088 + 0.1335 __ 0.1665 - 0.2767
o ,__ —0.0965 £ 0.2533* | 05104 % 0 530+
e —LATE 04519 —1 2373 + 0 §670%

Age group

0.0374

—1.2714

0 64

— A (ddd

—0 479K -

0.0574
0.7219
0 1445
0. 1672

0 3950

0.0026 4 0.0002
0.1003 = 0 2960
—0.1239 & 0.061%*
—0.0227 4+ (.0435
—0.2129 + 0 0o0g*

2.5381 + 0.7659%%
—35.3127 + 15.7549%

* Significanr at the 39 Jevel.
** Significant as the 19, level.
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TABLE 31. Partial regression coefficionts (--.8.F.) of pulse rate of Friesian catile on
different traits used in the models . g

Age group
Traits | R S e B BN e

| 2 f 4
BW . .. |—0.1645 4 0.0801* —0.,1674 + 0,2827 0.0087 -+ 0.0137
Sth . . | —0.8273 =+ 1.9610 2.8921 ~+ 9.3058 - 1.2264 & 0.7339
HT . .| 0,151 % 0.1240 |/ 0.1248 & 0:3515 | 0.0445 + 0.0949
Y 5 j 0.2656 4 0.3871 0.5649 -+ 1.7503 —0.0672 + 0.0546
BH . . . |—1.6493 + 0.8723 1 2620 + 3 0828 -0.4244 & 0.1923¢
FFMY . | i! | 3.4201 -+ 0.4820%*
BFY. . . } | | 4,818 + 21 1240%+

* Significant at the 5% level.
% Significant at the 197 level,

e. Elbow height
Tables 30 and 3! for buffalo and Friesian show that all the computed
partial regression cocflicicnts of pulse rate over clbow hight are negative
for all animals under investigaton,

In buffalo the partial regression coeficients of pulse rate on eblbow hight
were significant except that of age group 3.

In Friesian the only significant regressicn coefficient was that of age
group 4.

It may be noted that the amount of variance explained by elbow hight
regression is of considerable magnitude in the carly age of cattle and bufl-
aloes. :

fo Mille and  butter fat  production of  the testing  deay

Tbles 30 and 31 show that'in buffalo and Friesian the positive partial
regression cocffecients obtained forpulse rate on FEMY in testing day are
statistically highly significant. High lactation animals have double the
rate of heat production as compared to non-lactating animals ( Regs-
dal et al., 1948). . Lactating animals thus requires a large amount of blood

Egypt. J. Anim. Prod. 19, No. 1 (1979)
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pumped to supply the animal with oxygen and nutrients for heat prod uc'ticm,
Consequenty pulse rate paralells milk and heat production (Kibler snd
Brody, 1950: Worstell and Brody, 1953 and Kiber et al., 1965).

Negative and significant partial regression cocfTicients of pulse rate on
butterfat production were obtained for buffalo and Friesian (Tables 30 and
and 313,

V. Temperature gradient

1. Age effect

In buffaloes the mean temperature gradient (TG ) value was higher in the
second age group compared to the first, but decreased in the third while it
rose in age group 4 within this last group, age showed no effect on TG,

In the three age groups of Friesian, a gradual increase of the TG by age is
observed within age group 4 there is no effect of age on TG. Comparing similar
age groups of buffaloes and Friesians, it could be observed that the buffaloes
showed higher values.

Rectal temperature is mainly affected by the metabolic rate of the animal
(Brody ef al., 1955; Kibler and Brody, 1956 and Pineda et al., 1967), this rate in
turn is affected by the animal’s agze. O the other hand skin tempzrature is
mainly affected by air temperature (Kibler e af.. 1955) and it declines by age too, -
The decline of rectal temperature by age, howeaver, is stezper than that of the
skin when the effect of air temperature is constant,

2. Seasonal - divrnal effects

The seasonal - diurnal differences in TG in buffalo are also shown in Table
10. It is clear in all age groups that the two values obtained in the cold season
(winter) are greater than their comparable values obtained in the hot season
(summer). The higher values obtained in winter may be explained by the obser-
wved reduction of skin temperature (Table 10), due to the direct effzct of lower
air temperature,was also observed by Steward and Brody (1954), Thompson et al,
(1954), and Joshi et al. (1968) and the increase of metabolic rate of the animals
which increases the rectal temperature . On the other hand the lower values .
obtained in summer may be due to the high air temperature, which increases
both skin temperature and rectal temperature but affects skin tom perature more,
Shafie (1958) working on Shorthorn and Baladi cattle indicated that the regre-
ssion coefficient of skin temperature on air temperature was about ten times
the coefficient of body temperature. Similar concl usions could be drawn when
comparing the morning values obtained in this work with the evening ones ob-
served in the same season. The morning values are greater than the evening
ones in all age groups and differences reached the level of significance in all cases
exceptage group 2 in winter. The differences between the TG valuss obtained
for winter morning and summer evening are as ex pected statistically significant,

Fgype. |. Anim, Prod, 19, No. 1 (1979).
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The Friesians (Table 11) shows in general the same trend observed in buff--
aloes the morning reading in both winter and summer have higher values than
the evening ones of the same season.

The total variances of temperature gradient for buffaloes are lower than the
corresponding figures of Friesian.

Comparing the total varinces of the different age groups in buffalo and Frie--
stan, it is clear that age group 2 shows the highest values in either species. This
age group was measured and kept all the day long under open sheds.

These results, in general, arc expected since the total variances of both receal.
and skin temperature show the same trend.

Tables 20 and 21 represent the ANOVA of TG in buffaloes and Friesians,

3. Pregnuncy effect

It i1s noticcable from Tables 10 and |1 that pregnancy has no effect on T Gu
in buffaloes and Friesian,

4. Effect of body weight, skin thickness, haematocrit, heart girth, etbow
height, FEMV and BFY of the testing day

In the three age groups of Friesian, the partial regression coefficients of TG
on BW, Sth, HT, and EH are statistically not significant from zero (Table 32).
In age group 4 the negative and significant value obtained for the partial regres-
sion cocfficient of temperature gradient on fat free milk yield of the testing.
day may be duc to the rise in rectal temperature for lactating cows and to the
effect of hair coat (Kibler ef al.,1965). Since Friesian are not affected by these:
factors discussion will be confined to buffalo,

a. Body weight
The body weight showed no effect on TG in buftalees (Table 45).

b, Skin thickness

The partial regression coefficents of TG on skin thickness of buffaloes were-
all negative except in age group 2 (Table 33).  Badreldin and Ghany (1952) sh-
owed that the thick skin of the buffaloes may prevent heating of the body from.
the microclimate and this could explain the negative values obtained. In heat
stress, to which age group 2 of buffaloes was exposed, it scems that the thick
skin of the buffaloes prevent the dissipation of the excess heat from the body.
Thus increase rectal temperature in such a way that the increase in rectal temp-
erature is greater than the increase in skin temperature caused by the heat stress
and this would cause a positive value of the regression coefficient. It is worthy
to note. that though the regression coefficients in Friesian all are insignifcant
yet they show exactly the same signs of the corresponding groups of buffalocs’

Egypt. |. Amm, Prod. 19, No. 1 (1979).
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TABLE 32. Partial regression cocfficients of temperature gradient” of the huffaloes

on the different tralt used in the models.

Age group
Trait e
1 _ 2 7 3 4
[ . e _ = o
BW < 0w oo s _ 00051+ 0 00036 0 0042 4 0.0082 7 —0.0016 -+ 0.004L 0,0008 -+ 0.0008
Sth . .. .. .. —0.0508 &+ 0.1064 _ 0.5388 = 0.1130%% ,_ —0.1067 - 0.0510% —0.0029 - 0.0276
HY .. .. ... . 00064 & 0.009 —0.0027 + 0.0144 | 0.0108 £ 0.0102 0.0068 -£ 0.0038
HG. . ... ... —0.008 + 00172 | 0.0277 + 0.0028%* __ 0.0200 -+ 0.0119 0.0095 - 0.0042*
12 .__ 00138 = 0.0308 —0.1295 = 0.04527%% 7 0.0238 <+ 0.0282 0.0082 -+ 0.0085
FEMY _ _ 0.0646 4 00714
BFY. . . ... .. —1.2800 =+ 1.4670

sypt. [ Anim. Prod. 19, No.

* Significant at the 5%, level.
## Significant at the 17, level
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TABLE 33. Partial regression coefficients of temperamn grad;enlo' of Friesian cattle
on different traits used in the models. g -

Age group
Traits —— o —
1 2 3

BW . . |—0.0022 - 0045 0.0025 & 0 0243 |0 0004 + 0.0014
Sth . . . |—0.0484 + 0.0116 | 0.0396 £ 05048 00383 - 0.0761
HT . . . | 0.0027/4 0,0071 6.0739 -+ 0.7129 0.0056 + 0.0008
HG . . | 0.0399 4 00220  |—0.0149 & 0.1502 0.0043 -+ 0.0057
BH . .. |—0. om 0.0497 | 0.0302 -+ 0.3646 0.0301 + 0.0199
FFMY , 0,143 & 0.0500°
BFY . . : ; | 28508 + 2.1901

* Significant at the 5% level.

e - Haematocrit value /

The partial regression coefficients (Table 33) of TG on heamatorcit value
are bmllqrmdlly nol significant from zero in all age groups of buffaloes,

d. Heart girth

Table 45 points out the partial regression coefficients of TG on heart girth
in buffaloes Theregression cofficients areall positive in the buffalo groups
except in age group 1 which showed a very low significant value,

e. Efbow }zerghr

For buflaloes the values of the partial regression coefficient of TG over el-
bow height (Table 32) did not reach the level of significance except in age group
2 in which the regression coefficient was negative,

f- EFMY and BFY the I(?.\'Ifng day

1t is clear rom (Table 32) that FFMY and BEY of the testing day in buff-
aloes has no effect on temperature gradient.

Egypt. J. Anim. Prod. 19, No. 1 (1979)
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