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Influence of Environmental Temperature on Growth of Japanese Quails

Katsunori SaATd, Kazuo OTa and Yasuo KAWAMOTO
(Laboratory of Animal Genetics and Breeding)

This report was undertaken in an attempt to analyse the effects of environmental
temperature on growth of quails. The quail chicks used in this experiment were
obtained from Japanese Quail flocks mated randomly and reared in a room with 14
hours of light daily.

In this experiment, the quaijls were fed during periods from 2 to 6 weeks of age
under two different environmental temperatures, 34 & 2°C (high), 22+ 2°C (control),
respectively.

The results obtained were as follows.

1) The survival rate for the first two weeks in the brooder (34°C) was 83.5 %,
and some families had a poor survival rate. There was no relationship between the
body weight at day-old and the survival rate for brooding periods.

2) It seemed that a rapid environmental change from the brooder to the environ-
mental room after body weight measurement affected the survival of quails at 2 weeks
of age. There was relationship between the body weight at two weeks of age and
the survival rate after temperature treatment at two weeks of age. But there were
no differences in survival rate between under the high and the control temperatures.

3) Feed intake was greatly reduced in the group under the high temperature as
compared with that under the control temperature.

4) Significant differences were found in male body weight between under the high
and the control temperatures at 3 to 6 weeks of age, and in female body weight at
3 to 4 weeks of age.

5) In the both groups, the greatest weekly gain in body weight was obtained from
3 rd week to the fourth week.

6) There was no relationship between the egg hatchability and the growth rate in
quails. However, it was found that the quail groups having a good survival rate
seemed to show the tendency of good growth, when the quails were exposed to the
high environmental temperature.
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ARERERTIE, 0—2BSETOBHENOAEERIT 83.5% (227/272F) TH 7. Hk
F O AEIL6.940.9g, AHEEFR7.0X0.7¢ T FDOFLIBAE L L F DT
BERBED SNED - 7z, RS TAL LB N I9RRE DN TAB &, 2BSETO
b DEFEEBOBLLEEZR Lcb DI I9FKRD 36.8% (7/19) %R L, 75—90% DHEFR
ZAR LIS DIZI9RFED 36.8% (7/19) AR L, TOBLUTDHDIL19KFED 26.3% (5/19)
ThHote. 2BLITEELL2T PO FRIHE, BREOMEEKICHIESITS T 1.

6 ESETOEFORCRRE, BEERKTRERRICHE Lz FOHOD 26.8% (30/112 )
ZAR L, BRXTEEERICRAE L e 0D 28.7% (33/115F) %R L. EFIXER
K, BEXEd ZRABEHZR4IEEIT RKESHPEEL, 7HLBROETR £ AoNEh»-
7. e F DO 2BESHAERBRERT21.5+3.6g, BEXT21.7+3.9g, A&ELFT
REEREX24.813.1g, HHEK25.1+3.3g7T, B eFE&RFe -0 2 BSEATICEE
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Table 1. Influence of 2 weeks body weight on quail chick mortality after temperature
treatment at 2 weeks of age

Range of body weight (€)

Temperature
treatment —922.0 22.1—26.0 26. 1~
% %
34 +2C 18/35 (51.4) 8/46 (12. 4 4/31 (12.9
09 + 19/36 (52.8) 10/44 (22.7) 4/35 (11. 49
Total 37/71 (52.1) 18/90 (20.0) 8/66 (12. 1D

% Number of dead chicks after treatment
Figures in brackets show mortality percent

FAEDOTH D, 2ESEEKEM22.0g T, 22.1—26.0g, 26.1g L L0 3 KICRAGT IR
e FOREREHS DL L 2BSEEN26.1gPlEOr FETIR 11.4—12. 9% 5T L DiICH
L, 2202 FOE + BT 51.4 —52.8% %= L7z,

BEK, BERKIZSY 2 F OEFRICIBELIENAD SNUBH - 20T, MROLER

E—FELTRE LTS3 E, 284 TORELED L F DEERILT72.3% (164/227 F) TH -
f2. BHLILED EEPFHS EONF 0 RRKDNTESBE, EHEENSH LEER LD
D20 FKZDIBE5RFK (25%), 70— 80% OEFERE R LI:DDR20FKRDI 56 5%
(309%), 70% LT OEFRERLLBDITI20HKZDS L6 KFE (0%) TH-7z. T
Bo5 6B TOEERICDNTASE, 60.3% (164/272F) %R L7-.
L RO 200 RRICONTA DL E, EEERNTIS UEOFRRI0KZDD L8EKRT %%
SFL, 60—T0BDEERORRAIT0KRDS B AKRT20%%7R L, 60% LI TFOEERDR
R 2FKRDODBLEKRTLOBAER L. TOWNRZDI L, 0—2BSULTIC2—6H
LHETOEF OEEEBESICT0Y LITORRRZ 15R, &HIC85% L LOEERERTH
REEOERTH -1, TOMORRTHE, 2B TTOEEFRLRELBEROATFREOMEIC
—EDBFRIZR SIS 7.
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Table 2. The body weight of quails exposed to different environmental temperatures
from 2 to 6 weeks

Mean body weight == SE (g)
Age (weeks) . .

X -
treatment N 0 2 3 N 4 N . 5 N 6

Temperature

34 + o 4+ 39 7.0%0.1 24.8+0.4 37 2x0.7 33 5L5+1.1 27 62.7+1.2 20 73.7+L5
+2C 2 43 7.1+0.1 24.8+0.5 39.6*+0.7 37 55.6+0.8 31 68.7x0.9 25 83.0+1.3
29 + 99 $ 44 7.1x0.1 24.9+0.5 41.3+0.7 38 62.8x1.0 32 77.8x1.1 25 83.2x1.3
+2C 2 58 7.0x£0.1 25.2+0.5 41 3+0.8 32 63.1+1.3 26 78.9x0.8 20 92.4+2.5

N : The number. of birds.used

2) EFORELCDNT
F2RFRERETICBUS2— 6 BSETOREQENZ RLTV3E. HRETHE, 3
BADOHELMORICERTEN BHohd (3BSp<.05 4B4p<.01, 5 6 FS
p<.001), BEXTHBEDONE b -7, THBOKERBEXE FEXEOMIC3IASH
LEERENRONL (P<.001). MTRA4BELOELERENR LN (2<.001).
FIRESICWTIZEEED ARRREAED BIFRNERLAZEDTHS. COEMDLD

Table 3. The regression coefficients of gain in body weight per week and the regression
equations of body weight at age weeks at different environmental temperatures

Temperature treatment Sex b + Sb
+ 12.331 =+ 0. 3630%**
+ C,
84 & 2C (1 % 14. 548 + (. 2506%**
9 + 2C (C) + 16.305 + 1.0955%**
- . 2 17.312 + Q. 7347
Yug = 0.640 + 12.331 X b : regression coefficients
Yue = — 3.834 + 14.548 X #*x Significant at 0.001% level
Ycp = —6.212 4+ 16.305 X ‘
Yce = — 8972+ 17.312 X

ok, BERTRESELIDSTINTHEY (P<.0D, FERTRHE LD
DROFTENTNEINFELERIEDONE L2, TLBERTOROBERIERRD DX
g ->ThEo, MbC’DbT’C%}Hﬁf&%%’G%Of’C (p<.05). .
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b 2— 5 BOBHMTERRXSERKICL BRTEHE > T
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Fig. 1. Coefficient of weekly body weight gain and weekly
gain in body weight per 1 head from 2 to 6 weeks
of age at different environmental temperatures.
Coefficient of weekly body weight gain: Weekly
gain in body weight/the initial body weight.
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Fig. 2. Feed in take and feed conversion ratic per 1 head/
week from 2 to 6 weeks of age at different environ-
mental temperatures.
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BXTRRELENZR L0 L, FRRTEIERNTENER L.

Table 4. A comparison of body weight from 2 to 6 weeks in each egg hatchability
group at different environmental temperatures

Mean body weight = SE (&)

Egg
Temperature Sex hatoba- No: of No. of Age (weeks)
treatment bility Sire  Dam N 0 2 3 N 4 N 5 N 6
% h 6 7 16 6.7+0.1 23.9x0.7 36.4%£1.0 14 51.5+1.1 11 62.1%1.0 8 72.8+1.5
g 1 7 10 14 6.8+0.2 24.5+0.6 37.0x1.1 12 52.4%+1.8 11 62.1x2.4 8 73.5%=2.5
34 +27C
° h 5 8 25 6.9£0.1 24.1+0.7 39.0+0.9 20 55.6x0.9 16 68.7-0.9 12 840kl 4
- 1 7 10 11 7.3+0.2 25.2+0.7 41.1+1.7 10 56.2+1.9 7 69.7+2.5 7 8l.4%2.2
h 6 8 21 6.8+0.1 24.4+0.7 40.8+0.9 18 62.2+1.3 14 76.6%1.4 12 86.0+1.3
. € 1 6 8 12 7.040.2 24.4+1.1 39.2+1.5 10 50.6%2.0 9 75.4+2.3 6 86.8*+3.3
+2C
h 5 7 16 6.8+0.2 25.3%0.8 30.0%2.4 13 63.5+2.1 9 79.4+2.0 6 9L.6%2.8
# 1 6 8 17 7.0+0.2 25.2+0.6 41.3+1.1 14 62.4+1.7 12 77.7+2.0 10 90.3:%£2.7
h : High egg hatchability (75%) 1: Low egg hatchability (<55%)

N : Number of quail chicks used

4) MOWEELEFOREEDOBERICDONT
RABPORNMEOEELL>TLFOREBERLZDEIDERET 5720, BLESY
P EORZDPOBIL L FE (hX) EFMEESSY UTORZLOWE LB (I K)
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BIBRRTH 7. B4DPOOHLIPNT LI, BNOWEERE e FroRECIE BESHEDS
NI - 1o,

Table 5. A comparison of body weight from 2 to 6 weeks in each survival rate group
at different environmental temperatures

Mean body weight + SE (&)

Temperature Survival® No. of No. of Age (weeks)
treatment rate Sire  Dam N 0 2 3 N 4 N 5 N 5

% h 6 7 15 7.1+0.2 25.4+0.8 38.2%£0.9 11 54.9£1.7* 9 67.1£1.7* 5 78.5%2.6*

s+ 1 5 6 12 6.8%0.2 23.74+0.5 35.5%0.9 11 50.1=1L5 8 60.5£1.3 7 71.6%16
Py h 6 7 17 7.240.1 25.8+0.9 40.6%=1.4 16 57.2+1.6 14 70.9+1.6 11 87.1+1.9*%

1 4 7 15 6.9+0.2 23.4%£0.8 39.1+1.1 11 55.0+0.7 10 67.8+0.8 8 8L7=12

5 h 6 6 23 7.2£0.1 25.0%0.6 41.9+0.9 20 63.6+1.4 17 77.6+1.5 14 87.8+1.8

2+ 2C 1 3 4 11 6.7x0.1 23.8f1L2 40.0x1.7 9 63.4*+2.5 6 78.2%3.2 5 83.3%2.4

- P h 6 7 12 7.0£0.1 26.2+1.1 42.8+1.4 9 63.6%£2.9 7 82.1%3.4 5 86.6%7.1

1 5 6 13 7.0+0.2 24.5+0.8 40.8+1.5 11 63.9%£1.9 10 79.7£2.0 7 92.8+3.6

h:Good survival rate (70%) 1: Poor survival rate (<50%)

3% Survival rate for first three weeks
N : Number of quail chicks used
* Significantly different from I group at 5 % level

5) EFDEFERELEFOREEDERICDONT

RS5ReFOEEE (0—6BSETOERER) OBREICL-T, EFORENELIZNE
HPEBRET B 0D, EERERT0% D LEOBEER V-7 (hK) EEEERIR60% LT
DOEEFERSV—T (1K) LOREEZRE L DTHS. ES5»LBHL2RLIC, &
BRICBOTE, BOBA4—6BED-T, BTIR6:8BST, BEER NV~ T TEER
BIN—T XD B REENFELE P27, 20— 28BS TOSEE (BFEENTOEE
) KR->THRF LABATOREIEULCER L -7, BEX REHE b EERLE S



34 PERRESE « KIETORE « WAL

PRELOHICE—EDERRBED oML - fe. TRDLEEFERS V~T DL + DRES
BEERSNV—TOEF DRELID ST INTVSE LS BERRRLNGE - 2.

% %=

1) BEBELEFORE, GREERICONT ;

BEBBEREORETHH T ACEBAMONTNAS. COERE LT Squies et al®™ 38
REBEEOHFRERS7-EEIS, ARNEREORDCIZ0TH > THEERRICLZDTE
MNEEZ LTI A, %7 HENINGER et al'® REERIC L 2 BIRBEEDET, BNOBEE
FOREBCZEBNEEROBRADICIZ EBNTNE. HERLYY GEAYXFE2RN, BE
BETTORELZ BELTHEY, HEARC BRI - TRESTFIENECEERTH
6.Ekﬁ%é”ﬁ%m%,%ﬁi@ﬁt@ﬁﬁﬁﬁTTmE%t%@mE%@ﬁﬂﬁﬁ
BERN LCHE, SETEHEEEOBRPZRTVA. AEBRTIERBETERYZAI D
BRERZOCEANEBESTIA DN C EBAD LN, O LREOBEACIHE BRHE
BETHENEEENEL L, ZORERESDEIINLBDEELIONS. AESORECLS
L, BBIVBCOREFEETHEINL BAYXS O BEMEBARIZ S EETO £RITM
W, MAEXED 2—3BOBMTROENEERL TN, ‘

Er-IBiaRY et al® S HERETT2—3 BEKBEROBEELRTHE. AERTIEI—
4 BOBRICEROBEESRL, FED, EL-IBIARY et al OBEELETAEREEZR LT
. 2iAMOBABC OVWTHERLOBELREBUIHEREZRLTVE, O LT 28
SETOEBRELELTII X7 e OEELRHFORNPHENTERTEICERT 2RE
DENCILEBDEEZEZOND.

2) EFDIETICDONT

THOorRNTON?, HArRISON and BiziiLier®, EEHO® KX 3 &, HOKEBEIZBEEEOS
WAL, EBT A EBRESNTNS. BEOR 14 RSO F%5°C TREL
B LR, e F49Nh 9 PHERT L, b FORERLERBRPIVETTZ2ZE2RTH
3. AEBTOEENRELHOR((ICID, e FORTUDBEHAFIN TS, KERTIZIAR
HIEARLIE - 1205, KERED, HEBRCeFPEBATOI0DBEEINC D5, 3E
T L+ R 34T H5 22°C &0 ) BERBEOEBIIEMICERY, FREFASEESS L
piip o b D EBbNB.

WECKSTEIN and ZoLMAN?? D 0—5 3407 o4 7 —HERANEREICL 3 &, HETES
MAEDFZIFSIHERLTEY, AECPHENEEREOEME RIBORETREMTER
NWE LTV, REBRTE 2BSBTOLEHROE F DT 2BSHEOERESENESE, &
RONVEREZ LD LTWE, ZOC &2 2ES - OREFHEEN, RECHGEENIE FOKE
Ok - /NMCEBRLTNE D EEBDLNS., iz, Ch5HOEKEFIEES, BEEESENICE
ZRETEESTD LN TS, BEBIUE FORRICHT 3BEE, HEEOREHITIER
7% Fox”, WiLsoN and PLAISTER®, HILLERMAN and WiLson'? [ZR %R ¢, KHEIRELDIN
and SHAFFNER'®, WILsoN et al®®? EFZRMTROHLTHAE. ZOTELLARY XD
RAMICEEICHT 2 B2, BISEOBEHETEENS 2D EEEINS.

3) EFDEFRLHERIEONT
BREHT, e FORESHFINZ LRI TCEREREOE»OEE L. BRELHE



ABAY XS ORERRKZTEERREDEE 35

BRETEFOREVERZERE LT, EERBOE,, BRE BB, TEEASZZORS
WROFEE R MEIC S E T b DEELSNTI A, MACGREGOR and Lou'”, WARING
and Brown®™ |ZEEBREET, ERABE, RBESBLTICLEBRE LTV . BRHAL
TEBRBEDEN O FRBEED BETICE2bDTHS & HorFrMaN and SHAFFNER'™
BRBELTVAE., KERTIE, COXSNBRBETTAEROBNEROE F BEFRDOE
WRZDHDICL SRTHEVEES LD LT A, KeERELDIN and SHAFFNER'™ [JARED
B - &%Em§ﬁ®t%immkEC%ct%mz%ciﬁa% CEERELTNS. O
CERBEERS VT LIEBEERS VT ORI, EERESTORBBIED S CITHS W
HEBCEERS B ENELLNS. 4%, F ORI EREEOMRH 5 OIFRE
FISEEH OBE M ARSI 5 20§ B 100, BEGHISHE ORI 2K RERL, U
*, NAWROHEMOERSNIABEREH .

4BEBEATOTTC B FAREEZHET TSR BAY X FEMPLE LN e F2A0, &k
(34 +£2°C), ®iRk (22+20C) O 2RERMFICE &, RECKZTREREOEZECOVTH
~Tc.

BoNHERILTOEDTH 3.

1) 0—2BESETO BHBATOEEREEL 83.5% TH -7z BRI ODEERDED

KRPHE Lz, AR LTSN O FOAEERLOMICBRERD LML -
7z.

2) 2 BSBORERAFESR, BHESOLOEAETENEVOABREEOE /LI F OEFICEE
BArEZ. 2ESHEEL2ASH TORELEROE FORT LICHGEZED oM. L
»LERR, BERROM TEERICERLD - 2.

3) FAEEEERR, SREXOFHNERRKOLDLDSE - T .

4) BRKE FEREKTOBO AEICE3I—6BST, HTEHL4—6BTHELENEDON
fe.

5) BEK, FRXEAIC, BHEAER 3 —~4BS4TE- LbED - .

6) MOPFELEL FORECEMALERRIA NI b, BERT, £ OREREE
ENERLTO ST EBREINT.

AREE EHBICHID, £ OERLHELSA SNBEBHRIURHOERT 5o

X %

1) Apawms, R. L., F. N. ANDREWS, E. E. GARDINER, W. E. FONTAINE and C. W. CARRICK :
Poult. Sci. 41, 588—594 (1962)

2) ADAMS, R. L. and J. C. ROGLER : Poult. Sci. 47, 579—586 (1968)

3) AHO, W.A, W. O. WILSON and T. D. .SIOPES : Poult, Sci. 48, 1770—1772 (1969)

4) CHIKAMUNE, T., N. N11zAWA, T. ANRAKU, Y. TAKAHATA and S. SAITO : Jap. J. Zootech.
Sci. (BE%4&%) 39, 115—121 (1968)

5) ERTF « FRIER « SHEll - FHREE 9, 84—89 (1972)

6) EL-IBIARY, H. M.. E. F. GODFREY and C. S. SHAFFNER : Poult. Sci. 45, 463—469 (1966)

7) Fox, J. W.: Poult. Sci. 30, 477—483 (1951)

8) GLAZENER, E. W., C. S. SHAFFNER and M. A. JUU : Poult. Sci. 28, 83¢—849 (1949)



36 BRI « REFHE » FARE

9) HARRISON, P. C. and H. V. BIELLIER : Poult. Sci. 48, 1034—1045 (1969)

10) HENINGER, R. W., W. S. NEWCOMER and R. H. THAYER : Poult. Sci. 39, 1332—1337 (1960)

11) HILLERMAN, J. P. and W. O. WILSON : Am. J. Physiol. 180, 591—595 (1955)

12) HOFFMAN, E.:Poult. Sci. 29, 109—114 (1950)

13) HOFFMAN, E. and C. S. SHAFFNER : Poult. Sci. 29, 365—376 (1950)

14) HUSTON, T. M.: Poult. Sci. 44, 1032—1036 (1965)

15) JOINER, W. P. and T. M. HUSTON : Poult. Sci. 36, 973—978 (1957)

16) KHEIRELDIN, M. A. and C. S. SHAFFNER : Poult. Sci. 33, 1064 (1954)

17) MACGREGOR, R. G. and G. L. LoH :J. Physiol. 99, 496—509 (1941)

18) {EEE/\AR « MAIER : BEAHE 1, 176—181 (1970)

19) EEE/L - MALER : F&<E 9, 1116 (1972)

20) FAIE# « AEMRE « FH—BF - JUREBEE3EEE 19, 85—92 (1961)

21) PADGETT, C. S. and W. D. IVEY : Science 129, 267—268 (1959)

22) PRINCE, R. P, J. H. WHITAKER, L. D. MATTERSON and R. E. LUGINBUHL : Poult. Sci.
44, 73—77 (1965)

23) SQUIBB, R. L., M. A. GUZMAN and N. S. SCRIMSHAW : Poult. Sci. 38, 220—221 (1959)

24) TANABE, Y.:Poult. Sci. 44, 591—596 (1965)

25) THORNTON, P. A.:Poult. Sci. 41, 1053—1060 (1962)

26) WARING, J. J. and W. O. BROWN : J. Agric. Sci. 68, 149—155 (1967)

27) WEKSTEIN, D. R. and J. F. ZOLMAN : Proc. Soc. Exper. Biology Med. 125, 294—297 (1967)

28) WILSON, W. O. and T. H. PLAISTER : Poult. Sci. 30, 625—627 (1951)

29) WiLsoN, H. R, A. E. ArMAS, I J. Ross, R. W. DORMINEY and C. J. WILCOX : Poult.
Sci. 45, 784—788 (1966)

30) WiLsoN, W. O, U. K. ABBOTT and H. ABPLANALP : Poult. Sci. 38, 1260—1261 (1959)



