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The influence of environmental temperature on
the growth and feed consumption of broilers

Seikan Okamoto, Osamu Koga,
Teruo Matsuo and Ichiro Goto
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Table 1. Growth, feed consumption, and feed requirement
of chickens at the end of ten weeks,
Date of hateh
Traits Groups Apr May ) June July Aug. Sep. Oct. Nov. Jan. Feb. Mar |Tota1
§ 6 15 14 26 27 11 16

WLXWL 039 300 '?82 726 792 933 951 B8I6 902 905 755| 857

Weight NHXNH |1185 902 1065 934 1039 1123 1221 1015 1112 1045 1111 ! 1070
increase NHXWL |1038 845 965 917 937 1127 1219 1090 1061 1024 1071 : 1025
@ WLXNH |1122 955 956 B43 1075 1122 1158 082 1087 1080 977 | 1032
“Total 1082 876 937 855 961 1078 1137 976 1041 1014 979 | 998

N WL XWL | 5380 5210 2050 2450 2840 3650 3360 4000 3600 3970 3190 | 3373
Feed NH XNH | 3840 3070 3280 2070 3430 4020 4210 4240 4140 3650 4010 | 8719
consumption | NH WL | 3620 3200 3160 2990 3260 3950 4010 4390 3970 3790 3880 = 3668
(2) WLXNH | 3610 3360 3080 2920 3510 4010 4140 4050 4140 3070 3730 | 3670

Total 3613 3208 3118 2835 3214 3914 4059 4183 3955 3863 3725 | 3609

WLxWL | 86 40 38 34 36 39 41 49 40 44 42 89
NHXNH | 82 84 31 %2 83 36 34 42 37 35 36 35

Feed NHXWL | 33 38 33 33 35 35 33 40 37 37 86| 38
reg]';}tgr)nent WLXNH | 32 35 33 35 33 35 36 41 38 37 38 36
Total 34 87 33 83 84 35 86 43 87 37 33[ 36

WL=White Leghorn, NH=New Hampshire.
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Fig. 1. The relation of environmental temperature and growth of chickens.
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Fig. 2. The relation of environmental temperature and feed consumption
of chickens.
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Table 2. Correlation coeflicients between daily growth and environmental temperature.

e . _Weeks
Groups &y 2 3 4 5 6 7 8 9 10

WL X WL | 0.743%* 0678¢ 0110 ~0.103 —0.430 —0.599 —0.460 —0.249 —0.765%* —0.150
NH x NH | 0.738%% 0562 0207 —0.278 0031 —0154 —0.433 —0447 —0558 —0.169
NH X WL| 0.672¢ 0753*¢ 0.284 —0.]50 —0616* —0.478 —0.451 —0519 —0.763%% —0.562
WL X NH | 0657+ 0.821% 0213 0.198 —0.095 —0.386 —0.431 —0.563 —0.723%  0.050

* Sigmificant at 5 % level, ** Significant at 1% level,

Table 3. Correlation coefficients between feed consmnption
and environmental temperature,
Weeks

1 2 3 4 5 6 7 8 9 10

Groups

0.398 0.031 —0.514 —0.343 —0.780%% —0.587 ——0,802¢* —0.784** —(.896%** —(.862%
NH X NH| 0.568 0337 —0.049 —0.220 —0.201 —0.541 —0.778%* —0,875%* —0(,926%* —(.857%*
NH x WL| 0.677+ 0.280 —0.357 —0.030 —0.827%* —0.592 —0,730%* —0.012** —.Q.879** —0,BBO*
WL X NH| 0.489 0.015 —0.208 —0.030 —0.458 —0.419 —0.830%*% —(.781%* —0.911** —0.913**

WL X WL

* Significant at 5 % level. ** Sipnificant at 1% level,
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Db 3. Table 4. Correlation coefficients between
- s 3 s - ) environmental temperature and
CoTRDA ;{_“'D"C%ﬁkﬁiﬂm }'-'. daily growth at the age from 4

DiEfE, WERE 15°C DL ROSEARR to 10 weeks.
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A 5t & o fARSEE & BH LT Table 4 Groups 2C~IIC Above 15:C

L. Er[[i b4 g%l' hg.gggﬂ' ——0.574::

- —0.230* —0.515
Table 4 kK 252 15C BLEOSHEN  NH S We | _osatee i
MRS TIE, BV S ofom _WLXNHE | 0 ool

R ot b it s, HodEd & * Significant at 5 % level,
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Table 5. Cotrrelation coefficients between feed consumption and daily growth.
Weeks
1 2 3 4 5 6 7 8 9 10

WL<WL| 0194 0087 0031 —0.013 0.753%% 0B22+% 0.457 0247 0.641* 0.161
NHNH | 0784%% 0088 0337 031f 0119 0.804** ¢.679* 0.631* Q.654% 0.375
NHxWL | 0.816=* 0280 0.281 0041 0.841* 0.774*% 0799%* (.626* 0621+ 0.681*
WLxNH| 0623 0240 0296 —0170 0.655% 0776*% 0.680* 0.869*% 0822%* —0.003

Groups

* Significant at 5 % level, ** Sipnificant at 145 level.

Table 5 ik % &, HtkE R MAHERT O, LTFL oW TET X
FECERVELTY, FTEOHEMASLE I LABEL LTIy, EEHESELEBT
% OMRIAEE L.

Z = GFE RO WE AR, FARE & x BRIEREE » OREEIRER, FTEHL
T4 %k, Table 6 Dx3)Ch 3.

Table 6. Partial correlation coefficients between environmental temperature
and daily growth independent of feed consumption.
| Weeks

Growps '"™"y* ", 3 4 5 6 7 8 9 10

WLXWL 0.740% 0.678* 0147 —0114 0.287 —0.253 0176 —0092 —0.560 —0.022
NHxNH 0573 0568 0333 —0226 0068 0561 0021 0420 0167 0319
NHx WL 0.281 0.732¢* 0540 —0.149 0261 —0.030 0.458 0162 -—0.597  0.129
WL xNH 0516 0.851%% 0295 0196 0305 —0.106 0481 0407 0110 0,116

* Significant at 5% level, ** Significant at 1% level.
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‘Table 7. Partial correlation coefficients between environmental temperature
and feed consumption independent of daily growth.,

— _ Weeks
1 2 3 1 5 6 7 8 9 10

Groups

WLXWL 0387 —0.038 —0.521 —0.346 —0.768** —0.207 —0.749% —0.770** —0.819** —0,859**
NHxNH|—0025 0349 —0.166 —0.}46 —0.280 —0.710* —0,731% —(0.871%* —(.894%* —0.869*
NHxWL| 0668 0.109 —0525 —0.024 —0.725% —0399 —O0.782*% —0BR1** —0.800%% 0 836%*
WLNH| 0.135 —0.328 —0156 0,004 —0.526 —0.205 —0.887%% —0.729% —(.805%F —(Q.914%

* Significant at 5 % level, ** Significant at 1% level.

Table 7 2 X2k, ST L THGHTES Y >AOMBEREETE 2
EAbh A, Uie>ChnihEss, el 7 8T, REREO LRI
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hECHEAR L EEHC, SAEREISENTS. Lot oTtEEC R 2 ROM
xRy L TAMHERBOMA X b, ¥ AR S0 28RSO MR Fic kil
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Table 8, Correlation coefficients between feed requirement
and environmental temperature.

Weeks
1 2 3 [ 5] 6 7 ] 9 10

WL WL | 0004 —0536 —0442 —0168 0070 05138 0199 —0.395 —0.159 —0.387
NHxNH 0.318 —0153 —0.261 0.449 —0,196 —0.320 —0.203 0,203 0226 —0.49)
NHXxWL 0.03¢ —0.554 —0.613* 0103 0244 0354 —0545 —0376 —0110 0.015
WLxNH 0.005 —0508 —0.492 0244 —0109 0147 0130 0110 —0.198 —0.698*

Groups

* Significant at 5 % level,
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Table 9. Analysis of variance of daily growth,

P Degree of Sum of
Source of variation ffe_edom____ ) squures Mean square F
Group . 3 146206 487,35 59.47%+
Hatch ! 10 2180.61 218.06 26.79*¢
Group ¥ hatch H 30 394.47 13.15 1.82%
Within subclasses i 472 3840.84 8.14
Total 515 7188.57
* Significant at 5 % level, ¢ Significant at 1% level
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Résumé

The influence of the variation of environmental temperature on the growth
and feed consumption of broilers was studied comparatively with White Leg-
horns, New Hampshires, and thelr reciprocal crosses,

The growth of chickens at the age from 4 to 10 weeks was depressed
severely under the high environmental temperature prevailing the summer, and
slightly under the low environmental temperature of the winter,

The amount of feed consumed varied directly but inversely with the varia-
tion of environmental temperature. Highly significant negative correlation
coefficients were estimated between the environmental temperature and the
feed consumption, during the later half of growing 10 weeks period, independent
of the daily growth. The authors considered that the summer depression of
the growth of chickens may not be the direct effect of the high environmental
temperature, but may be largely the secondary effect of the decrease in the
feed intake.

The group-season interaction in daily growth was statistically significant,
however, no superiority of the crosses for the heat or cold tolerance is ascer-

tained.
Laboratory of Animal Breeding,
Faculty of Agriculture,
Kyushu University



