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Auteur : Brahim HAMEURLAINE 1988-89

Titre : Effet du stress thermique sur l'alimentation des vaches laitieres en zones
chaudes.

Résumé : Le stress thermique dans les pays chauds pose souvent un probléme
technique et économique pour I'élevage des animaux domestiques et en particulier
des bovins.

Durant la majeure partie de la journée, la température ambiante dans ces pays excede
le seuil critique de tolérance de I'animal. Cette situation est vécue pendant plusieurs
mois.

L'effet de l'environnement est trés important sur I'ensemble des performances des
animaux. L'accroissement de la température et de I'humidité au dessus du seuil de
neutralité thermique provoque une série de modifications chez la vache laitiere qui
sont passées en revue.

Trois types d'orientations sont proposées pour remédier a ce handicap :
* la protection physique de l'animal ,
* ['amélioration génétique pour dégager les sujets les plus résistants a la chaleur,

* le planning nutritionnel pour planifier les apports alimentaires en fonction des
saisons.

Mots-clés : stress thermique, environnement, performances zootechniques, bovins
régions chaudes.
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Mean (+s.d.) daily “pm’" rectal temperature (T,), respiration rate (R;) and pulse (H,) in Fresian cows
exposed to thrce-week periods under thermoncutral conditions (I and 3) and high daytime
temperatures (2) J

T.(°C) R, (/min) H, (/min)

Cow 1 2 3 1 2 3 1 2 73

Y46 38-1 39-8 38-2 21 140 26 52 65 56
+0-27 4040 +0-19  #35  +13.0 442  +43 456 50

Z64 383 40-0 385 22 148 24 60 70 64 : "
+0-37 #0444  +027  +34 187 3.7  +51 +52 +4.6

Z60 382 40-7 385 24 172 30 69 76 64
+0-30 051 +031  +4.6  +202 53  £53 460  +66

Y41 38-4 39.3 38.4 21 140 24 69 80 68 "

£0-09 025 015  +3:6 #1201 +32  £2.5  #50  +3.4

Mean'* 383" 4000 384! 2! 1502 26! 63! 732 63!

s.e. diff. 0-25 5-4 17

c.v. % 21 . 91-0 . 11-3

- “2For cach clinical paramcter the treatment means with different superscripts arc significantly
different from cach other (P<0-05 or better); those with the same superscripts are not significantly
different [rom each other.
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Table ’-.5-Avcrugc values of physiological reactions of Milch buffaloes influenced by two
types of housing and two roughage-concentrate

Respiration rate; min Pulse rate;min Rectal temperature of
- = S v iy e e =
Auributes Morning Evening Morning Evening Morniog Evening
1oosz housing 22.208 30.69 61.359 64.57° 100.70e 102.04 P
=0.37 —0.86 =35.77 =0.65 -0.05 -0.07
Conventional 24.26° 31.27 64.69 67.21° 101.33° 101.97
barn —0.54 +1.C0 =0.53 —0.54 +0.09 -+0.10
Roughage concentrate ratio
80:20 23.60 21.850 63.72¢ 66.20 101.04 101.93
=+ 0.60 —1.01 —0.67 =—0.69 =0.10 =0.09
60 : 40 22.85 30.100 62.3]° 65.58 101.00 102.08

4038 =086 +0.59 +0.62 +0.09 ~0.08

b 4pro WaoLY and TR GuPTE  AG85

I Mididun o'abry [ R TIT e Hamar o~ 20459, (49?3'\ 1 2 b P /5‘“(5”"“"’/7\&”'

de Wrtan A Profecae  davs A Nadom 4. fiode ole plhery e

| M
Ao Uz s uac

A v waledy e Ao o tane ol TAnx ﬂbf"f‘g’“ .
F L TR bk i of Lo +¢L¢«P‘“’f\‘\:.’“ neefide oo 0, 13%

L .

,23/ Vavalvar dr Ik Qownpr broan o mu} :
.{"J,Z‘h,/‘/«,oam\/ e S edidbir e

| 2 phon t’:/wmw';’im. e L ancuad
Ab,ﬁeuu:i de Lo AC Qb 4o e, é'v\.—[:’-”"f@

&-J’Ahcz/s . LT- ,QRUh H'«_rbu,f Faqn W
s T LA %)
Lowrsg 46 A ale Aw SN &:\M.Fn\' koae sl d{wy e X ’alu‘k—.ﬁ[

; o . g
i Y |enouce ‘fﬁu" lekee daws, te P, 4/4

V ,
, v A obiorver Ao vanaloa. He
AL AN A A < ¢ g

Cen }wxf wodw P w3 Pre ) W ol plers Lepp, 8 iu

- ehes Mo bpos'n, (%ns
a ‘L' . . / .
veld Cua o ,,&fur (e Qe ‘rqtuf_' Airce

=
4’)1\5 fc’lun(a) 4 @,_, L’Olﬁtw

/V% mecdad i Conol- b ’ l ' o s
- ol livee 2l (4 l-_L(f B 4 ) .
(o a. ks A Conconlie | - berrm vet- et oo pac Lt

eesitn tud™ tuee

oAe SC( ,A! (:()J e//l_'c(egv'( 4 éf(’ ¢ ’ 1)/ * N e
4 OTC il landon of ANr decrac b tee o bew e et e}:“‘tcw“

- T



e

%0 Umig W ol vaw ainw s T-@bo\ /'Zﬁ_lft'v[t—w’) clla o J’lb Gan " A (/_2 Z

};l [alle ae ¢ kows  Moume Ao Neacldimd obfewus Lers U @b —L{/?f’/viéucc‘,

NALEVL MOYENNE 43 ConcrnTusnR gy Jawe & AT C2e ok durmuh
une PELIONET de CriEw (42°%) o5 don houins HALisiA €T LEDRS /0 VEDENTT

ERTIAUES .«
Table .. & E \K,S’C;
Mean values (£ SE) of some blood constituents at reference temperatum during .

hypcrlherm?{l Hariana cattle and their exotic crosses

L2 Genelic group .
Brown Holstein = - =%
Rectal o Jersey X Swiss X Friesian X - e i_u\:xﬂ}
Constituents temperature Hanana Hanana Harnana Harnina 6““’
Haemoglobin Normal - 10-00* 9-50 9-50 10+ 655
g/100 m! +0-313 +0-291 +0-50 +0-457 ) <
High 853w 8-30 8-08 8-45%
+0-254 +0-308 +0-282 +0-370
Glucose Normal 67-08* . 66-63* - 7220 65-85*
mg/100 ml +2:497 +2:453 +3-060 +1-249 NS ¢
High 79-48% 81-85% 85-58 85-08*
+1+:319 +0-773 +3-988 +3+395
“Inorganic _ ’ :
phosphorus Normal 5+00rbx 573 5-58" 4-30™ _
mg/ 100 ml +0-279 t0-314 +0-400 +0-141 < q
High 5-60°" 6-53% ~ 630" 5-20
+0-361. +0-109 +0-495 *0-161
Calcium Normal 10-55* 12-03* 11-48™ 11-50*
mg/100 ml _ +0-336 +£0-415 +0-600 +0-374 NS<
Rty ~ ~High - 10-03™ 10-48™ 10-58" 120 - S

+0-229 +0-180 *0-370 +0-363 e

a,b,c, Mean values in same row with common superscript letters were not significantly different;
other values were significantly different (»<0-05),

x,y, Mean values with common superscript letters in same column for each constituent were not
significantly different; other values were significantly dillerent (p<0-05).
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TABLE {%: %
Rate of sweating (I/h) in Friesian cows assessed during three-day collection trials pursued during
exposure to thermoneutral conditions (1 and 3) and high daytime temperatures (2)
Surface Duration of exposure to high T, (h) Total
area Basal sweat loss
Cow (m?) T,C1421 1 2 3 4 5 6 7 (I/day)
Y46 54 1 0-34 0-36 0-46 0-44 0-38 044 040 0-42 8-80
2 0-37 040 192 174 092 114 099 I-11 14-40
3 0-37 036 0-50 0-48 040 0-40 0-57 0-50 9-50
Z64 56 1 0-36 0-45 0-51 057 0-63 047 0-51 0-62 9-88 ¥
2 0-34 0-43 1-07 1-07 088 124 115 1-03 12:65 :
3 0-36 0-39 049 0-60 0-65 0:60 0-40 0-45 9-70 .
‘ Z60 5-5 1 0-42 0-51 0-72 095 0-8 076 090 0-85 12:69
2 0-38 0-52 1-25 179 146 146 138 117 1549
3 0-39 0-46 0-80 090 1-01 090 096 1-05 12-70 g
Y41 - 54 1 0-34 0-37 0-41 0-40 036 0-26 0-39 043 8-40 |
2 0-42 062 101 1-51 155 146 107 143 9-07 i
3 030 036 045 040 045 040 040 044 800
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Mean water consumption in Friesian cows during exposure to three-week periods at thermoneutral (1) and high daytime (2) temperatures

R

Consumption

Ratio of intake

Mean water Total water per unit Consumption Consumption per hour per “day™:
consumption intake metabolic weight per kg VFI per unit milk intake per hour
(/day) (kg/day) (I/kg” ™) (/kg DM) (I/kg milk) per “night"”
Cow 1 2 1 2 1 2 1 2 ol 2 1 2
Y46 72-4 82-1° 74-4 84-0 0-64 0-71 4-45 5-31 391 4-61 1-51 1-14
75-0
Z64 83-9 90-1 86-2 92-1 0-72 0-76 4-44 5-53 57 6-44 1-24 0-94
826
260 777 924 79-9 94-4 0-70 0-80 4:21 6-00 4-63 6-41 1-02 0-78
81-5
Y4l 80-3 88-3 82:5 90-4 0-74 0-80 4-35 5-18 512 5-89 1-01 0-99
810
Mean 78:6 88-22 80-8 90-22 0-70 0-77% 4:36 5512 4-84 5-84! 1-20 0-96 NS
80-0
s.e. diff. 0-87 0-91 0-007 0-088 0-184 0-084
cv. % 6-7 6-5 61 10-4 15-3 19-9

-

Numbcrs in italics are water requirements (ARC, 1965).

! *Signify that for each parameter the treatment means are significantly different at P<0-05 and <0-01 respectively.

NS, Not significant.
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Table4A Nitrogen intake and utilization by Friesian and Brahman X Friesian heifers subjected to heat stress

DifTerences greater than the critical range values are significant (P < 0-05). Critical range values in parenthesis apply only to transformed means also
: in parenthesis

5% crit. range values
Genotype: Friesian Brahman X Friesian Within  Between
Temperature (°C): 20° 30° 38° 20° 30° 38° genotypes genotypes
Nitrogen (N) intake (g/100 kg liveweight/day) 83.5 74-3 59-4 83-8 80-4 68-4 12.2 19-6
Apparent N digestibility (%) 88-1(69-8) 89-8(71-4) 90-6(72-2) | 87-0(G8-9) - 88-8(70-5) 88.4(70-1) (3-0) (4-0)
Apparent N digestibility, adjusted* 88-9(70-6) 88:0(69-7) 86-9(68-8) 88-6(70-3) 88-4(70-1) 87-6(69-4) 3:0) (3-5)
Urine N (g/100 kg liveweight/day) 21-0 30-8 27-6 24-7 27-6 259 6-7 9.0
Faeces N (g/100 kg liveweight/day) 9:6 5 5.7 10-9 8.9 7-9 2:8 3.7
Retained N (g/100 kg liveweight/day) 52-9 36-0 26-1 48-2 43-9 34-6 11-3 18-0
N losses and retention (% of N intake):
Urine 25:1(30-1) 41-5(40-1) 46-5(43-0) 29-5(32-9) 34-3(35-9) 37-8(37-9) (7-0) 9-5)
Faeces 11-5(19-8) 10-0(18-4)  9-6(18-1) | 13.0(21-1) 11-1(19-5) 11-6(19-9) (3-0) (3-9)
Retained 63-4(52-8) 48-5(44-1) 43-9(41.-5) 57-5(49-3) 54-6(47-6) 50-6(45-3) (6-3) (9-0)
Urine creatinine (g/100 kg liveweight/day) 2-35 3-33 3-87 2-71 “3-11 3.6l 0-90 1-15
Plasma creatinine (mg/100 ml) 1-20 1-38 1-68 1-21 1-79 1-95 0-26 0-46
AAdjusted by covariance for dilferences in intake. s Yy,§ 39,¥ 36,8 e, > 12,9 A+ .
2 Y 34y i Alapra + R.c l(elfzwa;, and P eoldite
Mopport "“;M“ - 49K
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TABLE#Y, Distribution of summer cooled and noncooled cows exhibiting or not exhibiting estrus from 36 h to
6 d after removal of the progesterone-releasing intravaginal device .

Cows showing Anestrous cows

" estrous behavior :
No. Silent No ‘
Group cows Standing Mounting ovulation ovulation Total »
Cooled - 33 232 (70%) 6 (18%) 2 2 43 (12%) ]
Noncooled - 33 15b (45%) 7 (21%) 6 5 11b (33%)
a,b

Mecans within column with differing superscripts differ (P<.05).

b
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TABLE 74 Conception rate’ and nonreturn rate of
summer cooled and noncooled cows showing estrus

\
behavior. ‘
|
No. Nonreturn Conception 1
: Group cows rate rate i
Cooled 29 21 (72%) 9 (31%) {
o
Noncooled 22 15 (68%) 8 (36%)

! Diagnosed pregnant by rectal palpation ond 45. \

2 percent cows not showing estrus through d 28.



7

dELE NAGES EN CONE 7,0 E E7REIS ThERr) Quéi

ﬁ/ / TEeshn/ Ques

Celle lél\ﬂu/)l\#v ele //c—»é‘méwt— Vi /?V)ln /é'b«/_évs A e wwae G /Dh ey
ar  Judh cuts’ Ll 4/’7/4 20 /”e?"“/’/"wfé ‘“Z‘M'!/_/& W#%

cedus ok [taw cowp A avix  pantin ol seonde (4B Fes )

O cnntnllibion p'etzt ﬂzlw,/}ez;/ /w-o/m P f(;/ ells  prucraienf— pervi
e CC(chL _/,((U-LA f{ e [_; /\27\\% HNe /04 e ,LA/)4"£¢¢/’/(L Z"ﬂucé le?ﬁ&'

b/ 15 2t ment” o Girs
ba aire dwttnds ane vade Jar ko, 7&»«%4’&,«1’ Wy Coun Lo

beboune luencnd &8 B plle Ae baile | pu vecden Sovnnt g e
Awwu, e tmne  daas /éﬂw V“’/‘”"‘ ‘ CF’}ﬂ)~ by L oesfe

ufy_, e7—79ﬂu n e &cm/nr (m,(r/’ e Ll pencte N /14

K/Q“M eh W’ﬁ»}‘w;@ meﬂo& et ’5»3 tf b calin f Jot
¢ y\mi Mo & /«lbgp /)wru«)t e /}‘frwa&kwc’-'/‘ Zﬂgu & uaq Jurerovir
N jpj fewr , Mo Iely, Jw/nnew/'J s, a bosr 2 ak THENTTIY

Lf?// EkFrlti-cq dus 'jq’& &
U pl Ao aien 4 plabulabia Wbk [re cecusete’, S dik

etre oo FM [ a/fm.zuTu, e lomw cbwv\zjt 24~ lu,H-oZ E

1{’1\0 Tm, A Qs e, ‘lf/\,_%—v, J W 2l veemeasre A’w&ﬂu«
M ﬁmwu, Rumi b Quy wushil, (fwla’f"?b’ oF Ax Lo /\au’,v(fxar per

(v tmm' . Pib frefut’ :

e dladtu \pojn,E' vk j"a,{pf, ¥ 73 ,{—\‘,_/W
A Dag,y <A Ceal, 4{8/»1«/\'!/\\,@ }/V\k." Nenae— }J guw,fw acec ma O fﬂtwu
ok

L (1(0/& o A E/""‘-/L;Elz /&L }Wf\%&\fut\"k/ AL o s lT-jué
4 QML} l:u/)eb/'év, LE) Ww(f'em"rg At vect e /L&r/pu;« deew ﬂ'\n I

DQ'W\f\,\‘N,‘.

I
LI &b cogioir /\Hsza w»’vaneuvé,/lur e Ao 4s /4»6[_ it Puabmpe G
Le/mw ds félarwmr\ /\adqﬂl’ A barud molm M s hawee A, \jjm’o

Tromms Jevne £ z{r\m’ ampneld f&a‘,& tocd— A M%o%dnf

e

[W f(V/7\L i t(/‘a/mv’ L 4 = mow\awl"

-4~



TABLEAU 1& Espace recommandé pour les aires de stabulation, d'alimentation et
d'ombrage en conditions semi-arides (pluviométrie maximale de 60 mm en 24 heures)

Espace Espace
Pour 100 de l'aire de l'aire Alre
Catégorie d'animal vaches de stabu- d'alimen. ombragée
en lactation lation tation (m?/vache)
{m2?/vache) (m/vache)
Vaches en lactation 100 50 0,75 4
Vaches taries et en gestation 15 50 0,75 4
Génisses gravides (17-26 mois) 33 35 0,5 4
Génisses en croissance (6-16 mois) 37 30 0.4 2.5
Veaux en croissance (6 semaines-5 mois) '13 25 04 1.5
Jeunes veaux (1 jour a 6 semaines) '6 (Prévoir neuf cases individuelles
pour veaux)
Vaches venant de mettre bas ou vaches 1 50 0,75 4
allaitantes
Vaches malades 2 50 0,75 4

' Ces chiffres excluent les veaux miles.

avril-juin 1984

Figure 1. Ci-contre.
Plan pour 400 vaches
en lactation.

Figure 2. En dessous.
Avec un réservoir d'eau
a fond cylindrique
de fibre de verre,
ombragé, on peut en
permanence disposer
d'eau fraiche

et limpide.
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Wiersma et al.

Figure 3.

Le bétail est
protégé des rayons
directs du soleil
par un écran
plein.

Figure 4.
Certains
dispositifs
d’ombrage sont
équipés de
refroidisseurs par
évaporation pour
donner plus

de confort

aux animaux.
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