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Genetic Variation of Survival Time of Japanese Quail under
High and Low Ambient Temperatures

Tadashi SaAEcUSA, Yasuo KAwaMOTO and Takayoshi INo
(Laboratory of Animal Genetics and Breeding)

The main objective of this study was to obtain further information concerning the
. inheritance of heat and cold tolerance in Japanese quails and the feasibility of selection
for this trait.

Japanese quail chicks were exposed to high (42°, 45° and 48°C) and low (3°, 0°,
—3° and —5°C) temperatures. Survival time and rectal temperature were investigated
at 2, 3, 4, 5 and 6 weeks of age.

Heritabilities were estimated by sib-analysis for survial time of 4 and 2-weeks chicks
under ambient temperatures at 45° and —5°C.

The results obtained were as follows :

1) It was indicated that the survival time was shortened as the temperatue went
up higher under the high ambient temperatures, and as the temperature went down
lower under the low ambient temperatures.

2) Significant difference for survival times was obtained between weeks of age at
each environmental temperature (P<0.01).

3) The lethal body temperature (rectal temperature) seemed to be 46.6°C at high
ambient temperatures and 19.0°C at low ambient temperatures.

4) Significant correlation was obtained between survival time and body weight at
low ambient temperatures (P<0.01).

5) Heritability estimates for survival time were 0.415, 0.350 and 0.382 for sire,
dam and combined components at high ambient temperature.

6) Heritability estimates for survival time were 0.868, 0.400 and 0.634 for sire, dam
and combined components at low ambient temperature.

7) 'Therefore, it may be suggested that the selection for survival time under high
and low environment temperatures had better be the within-family selection.
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Table 1, Survival time of Japanese quails at various ages under high ambient

temperature
Survival time (min.)
(e 48°C 45°C 12°C
2 23.50+-4.89 60.50+18.14 86.00+23.49
(20.81) (28.87) (27.30)
3 28.30+4.11 77.60-:10.87 70.55+17.08
(14.82) (22.84) (24.23)
4 32.75+5.25 72.50+43.60 102.20+10.32
(16.03) (60.14) (10.10)
5 16.80+4.24 39.05+10.48 £9.95+18.61
(25.24) (26.84) (26.59)
6 27.95:+8.51 27.50+9.05
(30.45) (32.91)

Mean+8D, ( ):CV
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Fig. 1. Survival rate of Japanese quails at various age under

different temperature.
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Table 2. Survival time of Japanese quails at 2-weeks of age under low ambient
temperature
Survival time (min)
2 36.82+14.26 60.80-+17.33 55.70+12.81 94,95+37.33
(38.70) (28.50) (22.99) (39.31)
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Fig. 2. Survival rate of Japanese quails
at 2-weeks of age under low am-

bient temperatures.
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Table 3. Relation between survival time and body weight at various ages under
different temperatures.

Age Temperature NO Correlation ‘ Regression
(wks) treatment (°C) : coefficient coefficient
2 —8 103 0.79% 2.84+0.2191*
2 —3 20 0.67* 3.81::0.9975%
2 20 0.73% 2.45+0,8374%
2 20 0.57% 5.20+1.7463*
4 45 196 —0.03 —0.05+0.1221
5 42 20 —0.21 —0.57£0.6118
5 45 20 0.15 0.18+0.0085
5 48 20 0.02 0.02+0.0375
* PX0.01
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Fig. 3. Body temperature of Japanese quails at 3 and 4-weeks of age under
high ambient temperature.
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Table 4. Heritability estimates of survival time at 4-weeks of age, heat
stressed at 45°C.

Component Heritability
Sires 0.4145
Dams 0.3495
Combined 0.3820

Table 5. Heritability estimates of survival time at 2-weeks of age, cold
stressed at—5°C.

Component Heritability
Sires 0.868L
Dams 0. 4000

Combined 0.6340
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