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Studies on the Heat Tolerance in the Farm Animals:

XVI The Comparison of Heat Tolerance between White Leghorn
and Rhode Island Red in Relation to the Change of Average
Skin Temperature

Seikan OkAMOTO and Takao OTSUBO

(Laboratory of Zootechnical Science)
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Table 1. The effect of ambient temperature on the average
skin temperature of domestic fowls

Breed \ e 10°C \ 15°C 20°C 2¢c | 80C
l % 31.14 3230 | 3356 35.28 38690 |  38.77
uz 0.84 0.81 | 0.68 0.18 0.50 041
White Leghorn }
{594 o210 | 213 2.07 1.02 1.68 1.36
*
1% k 2.97 \ 3.06 1 371 1.47 242 | 186
x 32.73 ' 32.96 1 34.22 ‘ 3560 |  39.36 j 39.67
u? 109 | 092 037 | 0.82 \ 0.06 | 0.16
Rhode Island Red | { |
| ‘595 248 | 228 | l44 | 215 089 | 100
| * |
! | 356 \ 327 | | 163

o

* Rejection limit

1%

- OPHEDE LR RR L cd O, Fig.l
4 %. Tablel %o Fig. 1 X iud, S
R TR b RO B T RS
L, Fig. 1Rk 5 BB GO
5. AEAROSESTOMENL, 1% KETH
T, ER IO /7 AR =0 % Ji
3 e LizSiao b of o Uic #4,
b0 r L CIRBIRSI A B ok 5 O T, R
B L i R R » ORI OHIET D &
EIE ST, RETERNERCS D L AT T
Lk S. LasLenib, PEDX S EHER
WA SRR L7280, T HIc A O TERRY
R AT 5 O, e ERTHD L&D
na. Fiebb, ARCRWTE, RERRE T
5°C R4 D 6 Bebs LB b i motel &y, AU
BlRA W Ch 5 & & AR L L TRE w1
sz LIS A ORENS S, Fig. 1AL

3.09 \

36|

kM

34

o8
13 o——e RIR...Y =30.22+0.318X
— >4

. o—0  WL..Y 29,06 +.0.377X

Average skin temperature (°C)

32+

.

31% o
'I 1 1 1 1 1
5

Environmental temperature (°C)

Fig. 1. The effect of environmental temperature
on the average skin temperature of the fowl
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Table 2. Analysis of variance on the comparison of heat tolerance between

White Leghorn and Rhode Island Red, by changes of the average
skin temperature in relation to the ambien: temperature

|
Factor ] Degree of freedom | Sum of squares Mean square Variance ratio
Q | 1 199267 | 1992670 | 23.70%%
v J 5 993835.4 f 198767.08 | 236.36%%
Q x V ! 5 4204.8 [’ 840 96 —
Total ’ 11 1017966.9 | [
1) *... Significant at 194 level
2) Q eeeeeens Breed
Vo Ambient temperature

QXV ... Interaction between Q and V
T&kZmLmi%@%&U%ﬁi@mhk1%®ﬁ@$?ﬁ§f&6
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Table 3. Correlation coefficients between the ambient temperature
and the average skin temperature of the fowl

Confidence limit
Breed ] r \ n J (P=0.01)

0.396 ! 91 | 0145, 0.600%*
72 r 0.634-+++0...0.878%*

White Leghorn

Rhode Island Red

** Significant at 194 level
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Fig. 2. Changes of the average skin temperature
in summer direct sunlight

Table 4. Analysis of variance on the significance of the plumage
color in the heat tolerance of the fowl, by changes of
the average skin temperature in summer direct sunlight

55, Tihebb, EEFEHGEL LT REREDOEFE L

Factor Dfergeﬁf)rﬁf ‘\ Sum of squares Mean square l Variance ratio
M ‘] 3 74826.45 \ 24942.15 ‘ 3.142%
B { 2 83011.90 41505.95 | 5.229%*
| | 1

E | 54 | 428605.30 l 7937.14 | —
T | 59 | 586443.65 | — | —
1) *ke.. Significant at 19 level

*orouen Significant at 59 level
2) Moo Time
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Eeeees Error

Toveens Total
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Table 5. Analysis of variance on the comparison of heat tolerance
between White Leghorn and Rhode Island Red, by changes
of the average skin temperature in summer direct sunlight

Factor { Dfer%ggimof Sum of squares { Mean square Variance ratio
M i 2 60161.65 l 30230.83 6.017**
B ‘ 1 25952.22 ] 25952.22 5.165%
E ( 36 180883.90 ' 5024.55 —
T | 39 267297.77 ] — —
1) **.....Significant at 19 level

*......Significant at 594 level
2) M:eoee Time

Beeeoos Breed

Eeeens Error

Teevens Total

FrRA S AR HIEE R A D, REFRIEBEEOZLL v b, RBOTHETILET
CEOTHRFEES N, EHEEOMOINTI I > TITbhE D ThHS. 65T, 5~30°C DL
REDON, L FOKR T, RERROEILLA L, 10~25°C O KB DR © K EEE DLk
L, PFHREREESFROMBAHICCEITS I KDDL B, &0 MHC
BIL Tk, Bk (1956)V s\ T~z 3 » ©, WILSON al ct. (1952)7) 4 FEED Mg 245
%.

Tablel W/RL7:X 5 ic, KEAKL I 48R LD, SRIMERIC R T, TR
FraC X 5 WIEFIEHES IR < B &, FARERARE S BEbh b ThAH 5.

Fig.1 OtV RofE v~ F7 472 Fry FREOPHEEERE OGS, 0 ERERO
TIRREC X 2T D &) TOZRIFE TR/ L, EUREARD @A E >N P E B 7o 32 2 AT 7
D& HIgT Z LSRR Dt Z DRI OFEOF IO T, B ~<7038 b &, Table 2
DEHEAFORKRL D T, TORBEEIMRcIO L Ebhb., Xbit, CheffeT, Bk
TR R & OB ST HAVZ RS, v ~F 745> Fry FEBEX DTS S
L X OBETEL ALV 7R o BEOMEMENREF S SR LS. Thbb, A5ESY
WU, Aoy 2k OV AR ERE AR L5 5 HET, Hlk i 5 R DI\ R0 A R
DOEHEN, v~ FT7 A7 Fry FEXDEWZ LI E DS DTHAS 5 2%, Mk KR T s o —
DOThAHVPHEEERELY EH T2 210k ), [RLDEXREL U KREOBE AL 2 L 217
bl &b, BERRZRRCHERMES 2 i, At v 7' s v HOMEMOM = & #WE s 4 o
bHh5. i, HOEHH FICR 2FRICKTH, HEEA LV 7 R o HOVME BEEIMES, =
2R (Q956)V It L e WEREER I b2 T 5 ThHAH 5 2%, FIEBEE X ) H s
MO W HAV IR R~ F 745 Fry MBI VR LI, I3EHETH S L

/ES\}D *L Z’ .

V 5 L

1) PHEEERE X, SERO LRV EEC ERL, KENP5~30°C #EU T, r—~F74 5
v Fry FEOFSEERE T, HEav 2 & o BICHK LEEICE.




130 M 4 IE #%eX I F #

2)$%&§ﬁ£kﬁ%ﬁ&®ﬁ@ﬁ%ﬁﬁm,u~F74ﬁvFVvFﬁﬁE@Vf*V@i
DA EICAE .

3)E@Vf$ﬂ@L%ﬁﬁ%K%wnﬁﬁ&@<%ﬁ&%é:aw%,a~F74ﬁvFv
vy FRI VHBMERVE LB L5 THS.

X Bk

1) FARTE®: « KEPHE « /N IFE7S « HEEITHER < HEAE NS, 5, 33 (1956).

2) Prreiperer, H. & Birruer, K.: Grundlagen der Hautthermometrie. (1935).

3) FAAIER « KIEFHHE « N 17572 - SEUNTIED - FARHEY 2%, 27, 203 (1956).

4) KEEFHE - FEKESAHTRG, 6, 131 (1957).

5) HRAN « ANAER < INFS L AR, 16, 1407(1950).

6) WinsLow, C. -E. A,, HerringroYy, L. P. & Gacor, A. P.: Am. J. Physiol., 124, 30 (1938).
7) Wisoy, W. O.: Poultry Sci., 27, 813 (1948).

Réesumé

1) The average skin temperature rised 'significantly according to the rising
of ambient temperature, and at all ambient temperatures from 5C to 30°C, it is
estimated that Rhode Island Red has significantly higher average skin temperature
than White Leghorn.

2) Correlation coefficient between the average skin temperature and the rectal
temperature is significantly larger in Rhode Island Red than in White Leghorn.

3) It will be considered that White Leghorn tolerates heat stress more than
Rhode Island Red, on account of the fact that the White Leghorn maintains the
body temperature in low level at the higher ambient temperature,



