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Studies on the Heat Tolerance in the Farm Animals:

XIL On the Change of the Skin Temperature in Relation to the
Ambient Temperature, with Special Reference to the
Heat Loss Mechanism in fowls.

Seikan OxamoTo, Takao OTsuBo, Kiyohiko OGAWA and
Shuichiro MASUMITSU
(Laboratory of Zootechnical Science)
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Table 1. Seasonal variation of the skin temperature in domestic fowls

‘ Winter Autumn- | Spring Summer
Character | Breed* at at at At
| 83—7 | 8—12 | 13—17 | 18—22 | 283—27 | 28— 32t
T °C °C T °C C

WL 14.44 18.85 22.67 30.27 30.23 35.07
Comb and Wattle RIR 15.19 | 18.34 21.43 28.09 34.26 34.49
WL 32.88 | 35.82 36.18 36.99 39,53 39.55
Head and Neck RIR 3428 = 3506 35.48 36.42 39.28 39.74
Win WL | 325 @ 33.15 34.11 35.09 38.72 39.20
g RIR | 31.81 31.49 34.22 35,10 38.58 38.91
Bod WL 37.26 | 37.55 37.61 37.97 40.48 40.39
y RIR 37.28 | 37.48 37.44 38.04 40.30 40.65
Thieh WL 3606 | 3652 36.82 37.07 39.89 39.89
g RIR | 3618 | 3662 36.49 36.98 39.90 40.05
Le WL 11.31 | 16.81 20.54 25.51 35.00 35.15
g RIR 1511 | 17.09 21.28 28.05 37.35 37.51

!

* Breed ; WL..-White Leghorn, RIR:.-Rhode Island Red ** Number---Air temperature (°C)
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Table 2. Description of environmental conditions

Control Cooling ‘ Heating
(in room) (in ice-box) ‘l (in sun-light)
Air temperature °C 26.0 ~ 30.5 5.0~ 100 \ 35.0 ~ 480
Humidity % 63.0 ~ 86.0 83.0~100.0 | 41.0 ~ 660
Cooling power H. 7.1 ~22.5 16.8 ~ 22.7 | 8.3 ~ 18.6
Air movement m/sec. 3.1~ 6.4 08~ 1.3 i E—
‘ 4000~6000

Light intensity  Lux. e
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Table 3. Effects of cooling and heating on the skin temperature
in domestic fowls

Experimental *

Character ‘ : ) } S
A B | c | D | E | F G
°C °C °C °C E °C °C °C
Comb and wattle 34.80 25.05 22.89 28.87 30.06 36.25 40.09
Head and Neck | 3956 37.56 36.56 38.49 38.92 40.62 41.28
Body 4048 3971 | 39.66 39.40 39.59 | 40.98 41.47
Thigh 3987 38.82 ‘ 38.42 3864 | 3906 | 4100 41.65
Wing J‘ 38.99 37.07 | 36.55 37.61 38.03 ‘ 40.61 41.56
Leg 3 35.19 27.51 i 23.56 30.45 32.55 39.12 40.00
* Experimental A.eee. At 26.0—30.5°C of ambient temperature.
Beeeons After 20 minutes at 5—10°C of ambient temperature.
[ORTIETR After 40 minutes at 5—10°C of ambient temperature.
D.eeee After 10 minutes at 26.0—305°C of ambient temperature.
Eeoeees After 30 minutes at 26.0—30.5°C of ambient temperature.
Feoen After 10 minutes at 35—48°C of ambient temperature in sun-light.
Gererne After 30 minutes at 35—48°C of ambient temperature in sun-light.
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Fig. 3. Effects of cooling and heating on the skin
temperature in domestic fowls.
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Fig. 4. The effect of adrenaline treatment on the skin temperature
in domestic fowls.
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Table 4. Effects of adrenaline and pilocarpine treatments on the skin
temperature in domestic fowls

! .. Experimental *
Character ; Condition pe €

| | A | B | C /b | E

DC DC Dc DC ﬂc
Adrenaline 26.57 26.33 25.00 24.77 25.23
Comb and wattle Pilocarpine 25.47 30,03 29.03 25.20 23.80
Adrenaline 36.45 36.25 36.35 36.25 36.25
Head and Neck Pilocarpine 36.50 36.40 36.30 36.30 36.35
Bod Adrenaline 37.92 37.80 37.78 37.68 37.48
y Pilocarpine 37.93 37.77 37.83 37.58 37.75
Win Adrenaline 35.55 34.95 34.95 34.85 35.60
g Pilocarpine 35.20 34.45 34.60 35.25 35.25
Thigh i Adrenaline | 37.50 37.50 37.20 37.20 37.10
g - Pilocarpine 37.30 37.30 37.10 36.80 37.20
Le Adrenaline 20.67 23.57 26.03 24.67 23.13
g Pilocarpine 18.87 22.60 24.30 23.03 22.00

* Experimental A...Before injection, B.-.-Immediately after injection,

C...Ten minutes after injection, D-..Thirty minutes after injectior,
E...Sixty minutes after injection.
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Fig. 5. The effect of pilocarpine treatment on the skin
temperature in domestic fowls
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Resume

The variation of the skin temperature in White Leghorn and Rhode Island Red
cocks is closely related to the seasonal rhythm as well as the experimental chan-
ges of ambient temperature.

The difference recegnized between the skin temperature and the rectal tempe-
rature become less with increasing ambient temperature.

The magnitude of the skin temperature ranked in following order. body>thigh
>head and neck>wings>>comb, wattle, and legs.

The skin temperature of the cooler parts changed to a greater extent than
that of the other parts as the effect of adrenaline and pilocarpine treatments as
well as the effect of ambient temperature. Therefore, the function of the cooler
parts as heat loss mechanism shall be related not only to their non-feathering cha-
racters but also to their sensibilities of blood stream regulation.



