
APPEND ICES

APPENDIX I

Equations derived from data analysed with constraints. frolT the homoc.'eneity
tests in the Field Survey.

Equation

ZiDne 1 + Zone 2:-
	

2

246

vs month	 Y=E,29.16+17.113X-1.1351Y

***	 ***

vs May .(C) Y,-83E.16-10.444X

7.)	 heterogeneity

**4	 ***

VE Mean( c C) Y=756.74-9.990X

**#	 ***	 **4

Y=1716-7,3-205.94X+12.445X-.29811X

Zone I	 n=294 grc,ups

vs Month	 N.S. and heterogenEity

	

***	 ***

vs	 (. 	 Y=892.0r-12.490X

	

***	 **.

vs Min.( = C) Y=692.7S-9.7514X

	

**-4	 **4	 - * 	 +4(4

Y.1205.2-181.09Xf16.462X-0.47E43X

	

**4	 *44

vs Mean( c C) Y.787.501-11.349X

	

***	 ***	 ***	 2 4-*4 3
Y=4620.4-697.22X+3,9.222X-n.72561X

n	 1H.45

0.102	 171.44

173.EE

0.114	 170.EC,

HO.24

0.076	 16:.11

1'77,5.21

0.09	 1E1.02

0.179



APPENDIX I (Cont.)

Equation	 R2	 RSD

Zone 2	 n=278 groups

vs Month	 N.S.

***	 ***

vs Max.(°C)	 Y=808.60-9.5431X 0.112 186.21

444	 *44	 *44	 2	 4(4i' 3
Y=3246.9-3E1.40X415.929X-0.22536X 0.198 177.63

***	 ***

vs Min.( c C) Y=439.53+45.048X-2.5648X 0.081 189.73

4**	 *44	 *4-4	 2 **4 3

vs Mean( c O) Y=1776.7-232.73X+14.731Y-0.30111X 0.130 184.92

FR

Zone 1 -4 Zone 2:-	 n=199 groups

vs. Month
	

N.S. and heterogeneity

-X*4‘	 4	 2

vs. MaY.(°C) Y=3.314;-0.05218X+0.0011Y	 0.023	 0.189

vs Min.	 N.S.

***	 *	 2
Vs Mean( p C) Y-2.1562-0.05258X40.0016EX	 0.023	 0.189

Zone1:-	 n=127 groups

vs Month	 Heterogeneity

***	 **

vs Max.( c C) Y=2.501240.01108X

vs Min.(°C) Y=2.6724+0.00872X

*414	 4$-);

vs Mean( e C) Y=2.5893+0.01022Y

0.062	 0.173

0.058	 0.173

0.02	 0.173
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Equation
	

RED

P2

Zone 1 4 Zone 2 4 Zone 3:-	 n=437 groups

vs Month	 N.S. and heterogeneity

**Y.

VS Max.(°C)	 Y=16.228-0.06681X

*f*	 iE	 2	 3
Y=27.528-2.7141X+0.12142X-0.00178X

vs Min.(°C)	 N.S.

***	 *

vs Mean(°C) Y=1E.680-0.05920X

0.019

0.034

0.012

2.60

2.59

2.61

*4	 2	 2
Y=22.8E,2-2.9161X+0.17920X-0.00254X 	 0.034	 2.59

Zone 1:- n=292 groups,

4**	 ***

vs Month
	

Y=18.071-0.17661y
	

0.0EE	 2:.14

vs Ma:. (° C)

vs Min. (° C)
	

N .S.

vs Mean(°C)
	

N.E.
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Equation RSD

APPENDIX II

Results of regression of biological parameters of pigs from various farms
against time (month) and ambient temperatures (Field Survey).

Kingaroy, Queensland:-	 n=46 groups.

DRG

vs Month

vs Max. (° C)

vs Min. (° C)
	

N .S.

vs Mean(° C)

FOR

# .Y.	 *#.0:	 4. 2
vs. Month	 Y=3.3H7-0.17643X4-0.01054X

1+)	 4.1"

vs Max.(°C) Y=2.2623+0.02089X

-X

vs, Min.(°C)	 Y=2.57$E+0.01909X

ft.f

vs Mean(°C)	 Y.--.4240-1.0.02016X

0.313

0.195

0.17E

0.184

0.202

0.197

0.199

F'2

***	 **	 , **

vs Month	 Y=2.568947.3946X-1.0911X40.04677::

vs. Max. (° C)	 N .	 .

2 *
vs Min.(°C)	 Y=8.110 43.4755X-0.36336X-+0.011161,

0.349

0.14E

2.12

2.42

vs Mean(°C)	 N.S.
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Equation
	

Pc.	 FED

Toowoomba, Queensland 	 n=21 groups

DRG

vs Month	 N.S.

***	 **	 *
vs Mean(°C) Y=615.89-20.711X4.59878X

***	 **	 **	 2
vs Max.(°C)	 Y,749.04-27.174X-10.8916X

*3*	 *	 2
Vs Min.(°C)	 Y=511.88	 12.971X40.5681EX

0.424

0.361

0.411

11.65

1 ' 	'1L.J

11.82

P2

),**

vs Month
	

Y=15.613-0.13651X
	

0.192	 0.911

vs Max . (`' C)

vs Min. ( C C)
	

N.

vs: Mean(' C)
	

N.S.

*4X	 *44

vs Month	 Y=780.3747.6465X

)(*

vs Max.(°C) Y=924.80-4.1772X

**Y.	 4

vs Min.(°C) Y=862.74	 3.3066X

***	 *

vs Mean( c C) Y=893.66-3.9006X

Warwick, groups

DRG

***	 *4	 **	 2 *4	 3
Y=731.77+52.565X-6.3246X+0.20790X

0.171	 rt	 r

0.063	 62.25

0.14	 59.7?

0.068	 59.73
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Equation
	

R 	 RED

FCR

* * 3
VS- Month
	

Y-2.E274-0.01119X
	

0.064	 0.14E

vs Max. (° C)
	

N.S.

vs Min. (° C)
	

N.S.

vs Mean (°
	

N.S.

P2
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vs Month

vs Max. (° C )

vs Min. (° C)

vs Mean(° C)

*.y.

Y=22.010-2.5130X+0.42E44X-0.02294X
	

0.216	 2.47

N.F. (ap;Toaching significant)

N .F.

Gatton, Queensland	 n=145 groups

DRG

4,4	 .y#	 2 **-Y.

vs Month	 Y=49.31-26.831X+5.F196X-0.28669X 	 0.134	 30.56

vs Max.(°C)	 N.S.

vs Min.(°C)	 N.S.

vs Mean(°C)	 N.S.

P2

*44	 i	 2
vs. Month	 Y=17.197-0.28234X+C.01E29X
	

0.045
	

1.09

*44	 4

vs Max.(°C) Y=15.059+0.04778X
	

0.031
	

1.09



APPENDIX II (Cont.)

Equation
	

R-	 RSD

2.52

***	 *

vs Min.(°C) Y.,15.693+0.0509X
	

0.045

4**

vs Mean(oc ) Y=15.341+0.050E2X	 0.039

Brisbane, Queensland 	 n=172 individuals (porkers)

DRG

i(•4	 -x	 *4

vs Month	 Y=386.50-8.773EX+0.E2350X
	

0.083

** 3	 ##	 #3	 #

Y=416.34-32.599:+5. :7X-0.22844X
	

0.115

vs Max.(°C)

Vs Min. (° C)	 N. 2, .

1.08

1.08

37.73

37.18

vs Mean(°C) Y,--191.9i39.47X-IS,477X40.31126Y.

P.2

*#3	 *#3	 #34	 *#41

VS Month	 Y=20.140-2.1908X+0.3E422X-0.01906X

vs Nazi (° C)
	

N

U.-72, Min. ( c' C)
	

N.2

vs Mean (° C)

	0.037	 38. E;

	

0.077	 2.12

Murwillumbah 1,	 N.S.W.	 n=50 groups

DRG

*44	 **4	 0

vs Month	 Y=430.37+12.777X-0.93:58x

.y.**

vs Max.(°C) Y=534.09-2.4621Y

	

0.237	 20.19

	

0.173	 20.79
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Equation

*-Y*	 **
Man. (t C) Y=501.49-2.0745X

9

v 	 Y,--20.97-2.4292X 

0.13	 21 . :9

C :14

Murviliumbah 2,	 N.S.W. n=51 groupa 

DRG

*44	 *4

vs Month	 Y.468.10-2.1860X

*44	 4

vs Max.( c C) Y=3;1.00+2.4600X

C )	 N. E.

***
VE Mean c C) Y=403.82-2.04EX

0.1E1	 19,11

C.116	 19.E1

N.S.W.	 groupa

M t.;

4.	 3 3
vs Month	 Y.3(4.9E+9.6992X-0.70:77X	 0.141

*4*	 *4

vs. M3x.(''C)	 0.147

4**	 4-4

vs	 (c C) Y=40E. . 8E-1.640CIX	 C.	 1 .

4 4	 44

MearW)C)

TEra,	 N.S.W.	 groups.

DPG

*44	 444	 444	 2 444

vs. Month	 Y=709.3640.34X4-1.147X-0.58790x
	 I	 :7.E:

444	 •

Max . 1 ° C	 5E . 6 7 41. 951E X	 C.1C:



APPENDIX II (C,:,nt.)

Equat:ic,n

a ri	 C	 N.S.

44-4

Mearif c C) Y=S7.C.7.-A•2.01E0Y	 0.07

G;:onc; Grong,	 N.S.W.	 n=34 c_Toups

DIC

444	 44

vs Month	 Y=E73.41-4.414):	 0.200

4Y4	 4

Ma y .( C C) Y,--ME.91-18.4SSY+0.42720X 	 0.211

C )

V2 Mn(' C) Y,72.76-16.

.E ,v?.	 n29. groups

rt,)
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N.S.

M c

CCif.․);.;'
	

N.S.W.	 n=40 group..

DRG

va Max, (C

(° C)
	

N.S.

VE MeancE,C) 	N. S.



APPENDIX II tCont.)

Equation

Cc .rcyv7.,,-..-1 3 n=30 group.

DRG

EEndlg ,D, 	Victoria.	 n72 groups

DRG

4 44'	 3:4	 *4*	 2

72.	 M.77,th	 Y=8EE.10i13.711X-1.2425Y	 0.23

*4 4	 ***	 *4.4	 44

*4*	 *4

72	 Y,929.-2.0291Y	 0 .12

3:33

Y=1049 .7-1	 .722X-,0	 3OF	 0.175

*44

Y=92.0S-2.7012X	 C:.0E2

*4-Y

vE	 rs	 Y,922.55-2.3474X	 0.10E

Fa!

4**	 **4	 **-4	 ***	 3

vE. Mnth	 Y.2.90E.,-0.24764X4-0.09X-0.00280X 	 0.401

(`	 N.S.

***

Y=2.9293-0.01582'1	 0.0'74

*44i.

72	 M.:Tan( c C) 	 Y=2.9523-0.01047Y	 0.05E

20.62

28.E0

.31.35

32.7F.:3

0.166

0.203

0.20S

753

N .F.



APPENDIX II (C,7,nt.

Ecia:,t3. or:

P2

PY

,x3	 3

C)	 ts:

".7)	 N. E.,

N
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APPENDIX III

Result of canonical analyses of biological parameters with month, maximum
and minimum temperatures in the pooled data from the Field Survey.

Bice. Farametera	 Canonical Coefficient

Month Max.	 T. Min.	 T.

DRG

1	 4	 Zone 2	 P<0.01 0.01E13 -1.90024 1.11621
__me	 1	 P<0.01 -0.05595 -1.229S5 0.35447
Zone 2	 P<0.01 0.05515 -2.93660 2.51030

FCR

2.7)ns 1	 4	 Zone 2 0.55E13 -2.00182 2.23927
:one	 1	 P,s0.01 -0.E1152 0.77727 -0.45410

P2

+ Zone2 + Zone: P<0.01 -2.40549 0.75073
-_:ne	 1	 P<0.01 -1.	 1E1 0.11179 -0.272e
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APPENDIX IV

Results of canonical analyses of the biological parameters with month,
maximum and minimum ambient temperatures of pigs from various farms in the
Field Survey.

Eic‘. Parameter& F?	 Canonical Coefficient

Month
	

Ma y . T.	 Min, T.

Kingaroy, Queensland

DRG	 N.S.	 0.12265	 2.86421 
FCR	 P<0.01	 0.11034	 -3.60517	 4.4=
P2	 N.S.	 -1.30561	 1.03437	 -1.79198

Toowoomba, Queensland

DRG	 N.S.	 0.04796	 -0.57774	 -0.44077
P2	 N.S.	 -0.97161	 0.73136	 -0.31154

Warwick, Queensland

DPG	 NO.01	 1.03497	 -0.34112	 0.38495
FOR	 N.S.	 -1.12434	 0.94942	 -1.31944
P2	 P(0.01	 -1,18579	 0.58711	 -0.9E7E5

Gattor, Queensland

DC'S	 P<0.01	 0.3E902	 2.21859	 -2.52082
P2	 P<0.05	 -0.01531	 1.70159	 -2.52967

Brisbane, Queensland

DRG	 NO.01	 0.572170	 2.88E10	 -2.61Y11
P2	 N.S.	 -0.91250	 7.28127	 -7.59103

Mun;111uml.)ah 1, N.S.W.

DPG
	

P<0.05	 0.06298	 -0.54778	 -0.44502

Murwillumbah 2, N.S.W.

DRG	 P<0.05	 -0.36180	 -3.68194	 3,47443

Pine Ridge, N.S.W.

DRG	 p<0.05	 -0.07147	 1.35909	 -2.37747
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Eio. Parameters K	 Canonical Coefficient

Month Max.	 T. Min.	 T.

Temora,	 N.S.W.

DPG P<0.01	 0.36889 3.47931 -2.2774"

Grong Grong, N.S.W.

DPG P<0.05	 -0.43355 -4.0'766 4.51977

Corowa 1,	 N.S.W.

DPG N.S.	 1.04004 0.40806 -0.09023

Corowa 2,	 N.S.W.

DPG N.S.	 0.81501 4.15415 -4.00312

Corowa 3,	 N.S.W.

DPG N.S.	 0.96212 -1.11892 1.3F3E

Bendigo,	 Victoria.

DPG P<0.01	 0.09876 -8.13289 7.C3551
P<0.01	 0.26239 5.83576 -6.19647
N.S.	 -0.04900 8.05831 .-.43414

Tasmania.

ni N .S.	 -0.24875 9.34531 --..74241
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APPENDIX V

Results of regression of biological parameters of pigs in Field
Experiments 2 and 3 against maximum, minimum and mean shed temperatures.

Parameter_ Equation n R2 RED

DPI vs

Field Experiment. 2

**	 *	 2
Max.(°C) Y.6560.2-324.73Xi5.6886X 47 0.104 188.30

***	 *	 * 2
Min. (° C) Y.3978.6-239.30X+6.9748X 47 0.126 185.96

**	 * 2
Mean(°C) Y.5435.5-305.93X46.6826X 47 0.129 185.63

DPC vs

Max. (° C) N .S.

Min. (° C)

Mean(°C) N.S.

FCP vs

Max. (° C) N.S.

**4'	 *

Min.(°C) Y=3.8258-0.02882X 47 0.126 0.225

***	 • 	 2
Y.5.8453-0.27823X+0.00744X 47 0.217 0.21

***	 **	 *#	 2
Mean(°C)

r2 vs

Y=8.4750-0.45097X+0.00970X 47 0.201 0.217

Max.(°C) N.S.

Min.(°C) N.S.

*	 2	 *	 3
Mean(°C) Y=177.65 - 21.935X+0.99278Y - 0.01475X 47 0.128 1.298

Dress % vs
*#	 2

Max.(°C) Y=13.023 4 4.5688X-0.0811EY 47 0.145 2.233
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Equation P2 RSP

**	 w-	 2	 ** 3
Y=549.59-53.442Xf1.9903X-0.02443X 47 0.270 2.086

***	 **	 **	 2
Min.(°C) Y=49.15543.2564X-0.0942X 47 0.163 2.209

***	 **	 **	 ** 3

Y=251.16-33.510X42.0727X-0.04156X 47 0.342 1.9F1

***	 ***	 2

MeFn( c C) Y=21.571-i4.9118X-0.10815X 47 0.224 2.12

** 3
Y=299.39-32.786X- , 1.5722X-0.02462X 47 0.32 2.000

D. va

Field Experiment 3

***	 **
ME3.x.(°C) Y-2295.0-12.02EX 40 0,194 17

444

Min.(°C) Y=2282.314.201X 40 0.14': 141,4S

4)(4	 *4

Mean(C) Y=2354.5-13.552X 40 0.179 13E.68

DF:=
*	 *	 2

Mi-( 0 C) Y=-2028.3i313.32X-12.18SX+0.1385X 40 n.156 54.82

M72. (`' C) N.S.

4	 2* 3
MeanC°C) Y,-1184.64275.86X-12.912X40.22629Y 40 0.137

2b1

FCR vs

	

Max.(°C)
	

N .S.

	

C)
	

N • •

	

M c-an( e C)
	

N .S.



APPENDIX V (Cant.)

Equation IRSD

P2	 vs

Max. (° C)	 N.B.

**ir 	 -X 2

Min. (° 	 Y.28.667-1.6786X+0.06114X 40 0.255 1.742

*4

Mean(°C) Y=30.778-1.3862X+0.03578X 40 0.182 1.825

Dress

***	 *

Max.(°C) Y=74.526+0.10254X 40 0.107 1.662

4i(4(

Min.( C C)	 Y=74.965+►.15560X 40 0.122 1.e38

*)*	 *

Mean(°C) Y=74.600+0.1:833X 40 0.121 1.648

262



APPENDIX VI

3f canonic:al analyse o: 	 biological parameter2i
month, rnoxarr r and minimum sh .E•d temperatures of p ig in Field E::primE-ntE
on:3

Cononical Coefficient

n y.. 7.	 • 7,

Field Experiment 2

0.2131

0,5347 n. 142K

C.042

Field Experiannt 2



APPENDIX VII

Daily Rate of Gain (DRG), Dressing Percentage (Dress`), Daily Dry Matter
Intake (DMI), Feed Conversion Ratio (FOR), Daily Energy Intake (EI) and
Energy Conversion Ratio (ECR) of pigs on different diets and environmental
temperature treatments in Laboratory Experiment. 1.

Treatment	 Parameter

An.No.	 DRG	 Dress's	 DMI	 FOR	 El
	

LOP
(g/d)	 (g/d)	 (kg/kg)	 (MJ/d)

	
(MJ/kg)

	

6	 rnAJL'i.z-	 72.59	 14E0. 7,

	

_. ,	 20.ec

	

26	 442.4	 73.28	 1310	 2.%	 18.39	 39.47

	

44	 64005	 -,-, or/J..,	 1740	 2.71	 24.20	 38.71

	

4E	 452.7	 70.28	 1360	 3.01	 19.54	 43.17

	

50	 452.1	 71.74	 1310	 2.89	 19.00	 42.03

2	 494.2	 75.16	 1310	 2.64	 19.83	 40.12
31	 626.1	 77.96	 1970	 3.14	 28.60	 45.68
33	 442.7	 72.22	 1330	 3.01	 19.52	 43.99
36*	 N.A.	 N.;.	 N.A.	 N.A.	 N.A.	 N.A.
2 	 47-.9	 74.73	 1460	 2.82	 19.55	 40.90

	

ti. 	 7.22	 1560	 2.57	 22.06	 255.82

	

38	 487.	 74.:	 1820	 3.73	 24.82	 50.91

	

41	 555.4	 72.52	 1e10	 2.91	 22.02	 41.14

	

43	 570.4	 72.28	 1480	 2.59	 19 45	 34.10

	

45	 509.4	 78.74	 1630	 3.19	 21.39	 42.45

3'	 N.A.	 N.A.	 N.A.	 N.A.	 N.A.	 N.A.

	

4	 5E4.1	 73.23	 1E40	 3.26	 23.84	 42.26
4	 27

	

.....,	 568.2	 75.00	 1710	 3.02	 22.87	 40.25
,,,,

	

,L.,/	 424.7	 72.60	 1400	 3.29	 19.25	 45.33

	

42	 398.3	 74.44	 1360	 3.42	 16.47	 41.34

30	 809.3	 78.22	 2210	 2.72	 22.62	 40.23
:4	 651.5	 77.22	 1850	 2.84	 27.92	 42.86
39	 N.A.	 N. A.	 N.A.	 N.A.	 N.A.	 N.A.
48	 605.5	 75.00	 1740	 2.81	 25.92	 42.81
49	 799.1	 78.49	 2220	 2.78	 32.81	 41.06

	

1	 640.5	 77.81	 2060	 322	 25.94	 40.501

	

5	 801.0	 75.56	 1970	 2.46	 24.08	 30.06

	

28	 766.6	 72.22	 2150	 2.80	 28.15	 3E.72

	

29	 628.3	 73.63	 2000	 3.14	 25.40	 39.79,..

	

40	 605.2	 77.09	 1990	 2.96	 26.43	 39.53

t Leg injuries; excluded from the experiment.
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APPENDIX VIII

Apparent Digestibility of Dry Matter (ADM), Protein (ADP) and Energy (ADE),
Digestible Energy (DE) and Crude Protein (DCP) of diets given to pigs
living in either hot or cold environments in Laboratory Experiment 1.

Treatment	 Parameter

An.No.	 ADM	 ADP	 ADE	 DE	 DCP

	

)	 (0)	 (!')	 (MJ/kg)	 (1)

	1-	 80.61	 75.0E	 78.65	 14.15	 ,, cci...G.
	26	 80.55	 72.51	 78.06	 14.04	 21.72

	

44	 81.70	 -,...,Is).4..)	 79.44	 14.29	 22.00

	

46	 81.56	 73.09	 79.62	 14.32	 21.95

	

rip	 82.83	 75.81	 80.77	 14.53	 22.77
-----

	

.	 85.84	 74.72	 84.27	 15.19	 18.06

	

21	 82.68	 70.95	 80.69	 14.53	 17.15

	

..-J.,	 82.75	 71.97	 81,2F	 14.63	 17.40
36+	 N.A.	 N.A.	 N.A.	 N•A.	 N.A.

	

47	 82.68	 69.39	 83.63	 14.52	 1E.77

	

22	 79.82	 79.30	 72.8F	 12.96	 2:.16
..:,_

	

,c	 78.25	 K.52	 77.C9	 12.65	 22.52

	

41	 78.17	 78.40	 77.05	 12.64	 21.91

	

43	 76.09	 77.92	 74.44	 12.18

	

45	 75.98	 78.2E	 75.1b	 12.21	
..1./:
21.87

3*	 N.A.	 N.A.	 N.A.	 N.A.	 N.A.

	

4	 7.32	 71.85	 72.4:	 12.9S	 15,E:
4	 27	 77.77	 72.7E	 7.5.'	 12.25	 16.24

	

37	 79.72	 76.72	 77.22	 12.76	 16.89

	

42	 71.10	 75.11	 68.43	 12.10	 1E.54

	

84.04	 70.E1	 8 1.98	 14.76	 17.07
'	 or 21	 74.44	 83.82	 15.09	 17.99

39*	 N.A.	 N.A.	 N.A.	 N.A.	 N.A.
4' 	 75.23	 84.50	 15.21	 18.19
49	 84.06	 69.00	 82.17	 14.79	 1E.EE
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1	 73.59	 63.92

	

c	 71.61	 68.05_

	76.10	 68.40.1/4.

	

29	 73.56	 ,, rr14....).)

	

40	 76.74	 70.16

71.14
69.19
74.13
71.74
74.99

12.58
12.23
13.11
12.68
13.2E,

14.0E

14.98
15.06

15.45

t Le; r- »- 	 e -..:,:luded from the experiment.



APPENDIX IX

Backfat depth (P2) measured by ultrasonic (Scanoprobe) and optical
(Introscope) methods, Carcase Length (CL), Chest. Depth (CD) and Girth of
pigs which received different dietary and environmental temperature
treatments in Laboratory Experiment 1.

Treatment	 Parameters

An.No.	 Backfat (P2)	 Car.Length	 Chest Depth	 Girth

Scanoprobe Introscope
(mm)	 (mm)	 (cm)	 (cm)	 (cm)

E	 24	 17	 80.0	 31.0	 102.0
26	 2E	 19	 80.8	 29.0	 99.0

1	 44	 30	 25	 78.5	 32.0	 103.0
46	 16	 21	 82.0	 32.0	 101.0
50	 26	 19	 80.5	 29.0	 100.0

2	 26	 20	 86.1	 32.0
31	 30	 26	 83.5	 33.5
33	 28	 23	 77.0	 20.0
3 c, 4	 N.A.	 N.A.	 N.A.	 N.A.
47	 24	 18	 78.6	 21.0

102.0
105.0
100.0

N .A.
101.0

,..,,,-,	 24	 19	 82.0	 •31.0	 99.0_
38	 20	 24	 83.2	 33.0	 102.0

3	 41	 26	 22..	 79.2	 29.0	 99.0
43	 26	 18	 81.0	 30.0	 101.0
45	 24	 18	 83.5	 34.0	 103.0

2*	 N.A.	 N.A.	 N.L.	 N.A.	 N.A.

	

4	 26	 2f)	 75.5	 31.0	 100.0
4	 27	 20	 18	 78.6	 32.0	 106.0

	

37	 24	 14	 88.5	 30.0	 93.0

	

42	 24	 22	 85.0	 32.0	 97.0

30	 20	 21	 on ,uL.0	 34.0	 107.0
34	 34	 24	 80.4	 33.0	 102.0
39*	 N.A.	 N.A.	 N.A.	 N.A.	 N.A.
48	 -1,-,,),..	 27	 76.2	 32.5	 103.0
49	 32	 ..-,n4L	 78.0	 33.0	 105.0

	

1	 28	 21	 78.4	 32.5	 103.0
5

	

J	 26	 24	 76.0	 31.0	 102.0

	

28	 28A-Q	 22	 84.6	 36.5	 105.0

	

29	 n,-,
Oc.	 18	 77.8	 33.0	 102.0

	

40	 28	 25	 78.0	 32.0	 105.5

* Leg injuries, excluded from experiment.
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APPENDIX X

Pezpiraticn PDte (PP), Pectal (PT :rid Skin (FT) TemperaturEE plgE. wh]ft
received different dietary anci environmell temperature treatmeritE in
LahT)rcatory Ezperiment 1.

Pa:fi,Teten1:..

(hzmi,n:
TT

(c	 (—`

E -r 39.30
:` 4	 i•—•

44 --	 --
4 ,_
El-)

9,„

114
3S.'_-L
38.7

.-_,:•-,

-1
11

111 3S•94 :-.1z
'v-?: 7-	 1-c

4 7 l',_': 3E.K T7.4:

4	 .-

?:.—,--".f..r

41
.1.- --.::'..

,..

4 i4'
4 17 11:

l r-1 ,-
3G.01
3E.K --	 -0-

42 110 2F..9:-

H.132
5 2

:,.. 53 4:3

41 ,

„:

41

4.'.,

3S7

...:::::,..0 14,'1::
34
--4c-,0

37
11...

3.4E,
N.Y.. N.A.

4 :--: 3.7
49 41,

Le9 in3urieE, ezciuded from experimei,t.
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APPENDIX XIII

Eackfat Depth (P2) measure-2 by ultrasonic 	 (..2. canc,probe) an2
(:ntrc,scope)	 CarcasF- Length (CL), Chest Depth CD) and girT:h
pigs which received different dietary and	 nvironmental temp€Tatu]-e
tre:ItmentE:. in Latioratory Experiment 2.

Tre rltmerit	 P:arameter.a.

Backfat (T2)	 Char.Lengti-.	 ch,&z:7_	 Girth

Sc.:ariciprc,be IfltrOSCOpe

C.
	 (MM)

	
(cm)	 c-41

1Eec:	 8:2.3
1 '...: .9C ; 	80.0	 29	 104,!".!
24.2	 79.2	 31	 iiri.)

81.3	 34	 2.0(:.-.!

16.85	 79.2	 ,...c,,...	 SC, 1
------- --_-_-_-_-____

	

1E.EE,	 810.5

.4	 r„ k_!	 0	 c.7

	

•nr-	 7?.2	 7322-.2
,i:A 	 l'.5 -.,./

'.1 -.,	 12.4S,	 17.4	 81.4	 22	 101.:i
19.K	 1.4	 3T	 95.?'1.r-..nn

2z	 19.2	 80.5	 ',:::.:, 	 9'.1-..C!
70 q

	

,,.,_	 ,._.	 9C 0
7:::-.1	 7(:, . n

-----
19	 2.25-,	 2D.25	 74.2	 Zr.'	 93.0
.:__.	 19.45	 ,,	 At-

	

72.5	 21=24	 97.0

	

7:	 '-:1,-.;	 9:.=_,.!-.!
2-1...	 l'.'.90	 24.K	 78.5	 3,3	 94.0

104.03-7.-.,	 18.25	 22.2c,	 82,3	 7,-,-....

... .77

	

1E.fs.',0	 24.50	 F3.0	 32	 1E13 . 0

34	 __. 	 13.1 T 	 "I	 1 (--! 1
_ ... _ • ,,

c	 -.2c-_,	 18.00	 24.00	 80.7	 31	 102.0.."	 , .
,i:A ,, 	 C r 1	 2r).80	 80.7	 2::::	 102.04.. ' . l.' _

	

1 4 .50	 83.2	 31	 155,5,
------

	

4.00	 20,05 	 79.8	 32	 152.0
85.5-	 29	 101,5

4:	
rin	 25,.00	 76.2	 29	 104.0

47	
-, -yr	 ,75	 79.3	 29

44 7c_	 1.75	 81.2	 101.0

270



	

.	 Cr	 7),-.,',4

	

.... .	 . .	 ,	 ,j...:'

	

-."..-:	 71-1	 7–	 r.:.,

	

..	 .	 ',-,	 _.	 . 	 • .

	

-.2 c.,	 ;.- c

IC

4

1A/
1.1'1

r.? 4

4a

c, 4

APPENDIX XIV

Pat c- (TT), F&ctc11	 Shin (ST) TempercAureE c;f plga
rerlved d i fferent daetcry	 rJ Erivironment&l temp.,rLture treatmE-ntL
Lah=tory Experiment  2.

ParatEr.:,

271

-

,42

t

1 E

rA

42

44	 42



E_

. 10
4 2.71

47,4

6El
476 . 75

2 .74r

c,

926

F41
9E7
EES•

2.E:
2.9E

1 CC

17K
2241
191C!
2141J

2.E2

2.55

	

4	 77.06
E.E.2

	

717	 7E.44

	

74F	 72.99
722

16.34

Cf

2S.4

25.13,
37_!.n4
25.9E
27.50

APPENDIX XV

Po	 of Coin (ITC), Dre21n Percentage (Dres), Dai]y Dry Mattr
Intake (DMI), Feed ConverLIcn Ratio 	 Daily Energy intaRe (EI) and
Energy	 Corwel-21n Pratac,	 (ECP)	 of pig	 different dietary anil
environmental temperature treatents xi Laboratory E::periwt ,nt 3.

Tot	 PoramEterE

DPC	 DreEE%	 DM 	 FT C.	 vi	 ECT:

(9/6)	 U1.7/c?,

EE

A r

61
762 ac1C

19212.65

622	 4.16E	 2.66	 T7.06

E,CE	 2.E,4	 17,94	 7..:1
c-	 17TT	 2.71	 2-7:.E4
c-J?	 1E27:	 2.61	 23.47	 2:7.91

2141:	 2.? 	 42:L
E-.).(7.r7)	 17(7 	 24.7

26.7
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APPENDIX XVIII

or	 tE (PP), Pect:1 (FT) and ETkin (ST) TempercatureE cf
re:eiverl di.f+.- erent dietary and envircinmental temperature treatment&.

P::perim&nf

Parameter.-.

C)

r

:  

2 -7 4c



APPENDIX XIX

P:::?LE. of C.11i DriI 17-ercta cf 	(Er .es ) , D&.12y Dry Matfr

Ir!takt: (DIA.T), F&c! Convers1371 Rat:Lc) (FCT--;,) 	 Daaly Enerciy intae (E T.) cIT:Fi

ET-:y Ccr	 ri	 utic, (E r.7. 	of	 orl	 c11,--t:-..lry 37,2

er.v1ronmel tEmpErz,ture trecAmnt2 .	Laboratcry Experlm&nt 4.

Par&m,tE-rc

El	 ECP

	

)	 f	 (

	":24.H	 7...7.-:	 ZE.7;e.	 :1,',,74	 _;..4.•	 r --	 n -.
,-- ,. 4 L -

Li ::-.	 , 	 .: ,.• •

1	 ,?.: '.i. 6	 E:r.)',	 7:=:.fl	 if;77_,	 ",74.4	 41.a.
	4E4	 74.?	 :7E-75,	 2i.E1	 .:_t,.,-,	 .,4....-:'.

::7	 4r--_-':::	
07.	 • - • ,

_,	 '.-_-44	 7C: .0	 -.. 21 r;	 E.; . 7_ _1"	
1 C	 ...:

.... _	 ,_:, . • -. -

:. ..., T.'	 -.-.., ( ..;	 7f.-:.	
• C7:: .._,	 •_	 1E•,4"..7

,

..,	 .--;;-,

-.. ,. -.!	 44.7:	 7 r	 r	 , .. , -	 -.,	 - ••	 r-•• -.I	 I-; -'
, . , • 	 - . - '

'"' • , A	
'..--,C2	 ...7.,:E	 -.4=.,	 L 1	

,.: c	 c -..
4.,.,•,_.

7—)	 4(7	 77.`4	 14:-:	 --;,:-	 4.:-.. • 7' T.:

s...0 i.. •.,-•

7.;;,r 	 `..;	 7C r

'.i..4'3,:.:.	 2.F7.-	 ....... ,:_: -

,) .	 .--_, 	 ---

	

. . .	 4?.4:7,

72:1	 r....):E	 7'3.1	 14-....1	 7:'.1..	
' ' ' " A

	

7	 4r., • 0 ...:

- - - - - -

r

.....,	 ..

...:::1E,	 c.F.7	 7?.0

7:1(... , 	72'.:	 --; r	 ,1
/...:.-J	 4....j...,	

'I:	 1'7
,•.,—

:::A*	 :::::Jfl	
7" C 7.

7-? ,-J	r-,14-_. ...:,-.,.

• • _       

27S

ci c	 24:2

71.5

74 .1 	
of -c c,

• • -

4:.-:



Param,,,tAr.,

( (m:,Lc)

83,16 77.U1 c.--,	 „,...,	 ...	 ,	 ...	 '
(82.2 74.27 81.4'.7; "14,7'4
;:. :4 1--- -4.'.. 87L.20
83.44 77.1C! 83.U6
8,2.99 74.58 82.22.

82.84 7T.:::-. 82.41 1E...4C.!
(7 82.4::.- 772.9 El.E...

C-,	 •'c- 74.13 S2.0 15."..--::
'.J)' -71-! 87'4 15C'L

E2.E:
C.: '2

7 : 1 17 2c.67.
779,

772.0

74.=
4.4

e- 14.79
EF..c73

8.71 ^7,-;

14. 77 e
S2.0E 72,17

3a6
37:

a2.22
C

7 c",

83.7A 1S.C-

2Cc' 1S.E
F_E.7 Fl .41

:;22	 7E,79
	

-.01
70,47
	

&;"2.39

74.T:

1:.84

APPENDIX XX

r rvt: DigeEtihility of Dry t'', ,attEr (DM) Protein (D7 . )	 Energy (T=),
DestLie Er.gy (DE) and Cru•:e Protein (DCF) of dletury 	 pica
1:vin an ether h7...t or c1J Envir .:-..nmE=. 7itL in LalDoratory Exprimet 4,
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304

312
217

214
323

301

215
316

APPENDIX XXII

Peir3ti3n 7c-:te (PP), Rectal (PT• ani. 3ki7, (5T) Temperature& of pig& wh2ch
received different dietary and environmental temperature treatments in
Laboratory Experiment 4.

Tre,D.tm-:==nt
	

Fc.acimtera

PT.	 PT
(°C.)
	

(°C)

1

3U6	 12:7-	 39,44
311	 I "...: • t.	 29.4E

—	 39.6E
219	 133	 39.52
2'2.6	 13	 29.6E),

29.6	 37.2
T:7.1t,__.

	

7,2	 3.44	 7.-, 1(

	114	 29.44 .,..,,

mir

35 40

	

114
	 - ^A

--------

	124	 39.5E

	

117	 ::),=.tr_.2	 7.22

27.41

	

i 2 .-.	 :49.2	 07.411

	

34
	

39.00

4.E

	

3E
	 or	 34.6:

	

4::
	

3°.05

,--::9?	 -_,-:	 29.1
37);"1	 2 	 3S.9,D
--..--,,-,	 DC

3:...,.. _	 —.

229	 2).,i-i	 -.:-.1 CE,.....,-......

34. 70
34.82
04,4 3



Into 	 Apparent Digetibillty (.%)

:::91-7	 E::4.74	 E4.E4	 --7E	 7,-..

4E2	 7F:74	 ,7	 c.^

4E.̀.:1	 E'IH.17	 E2.7	 7c	 cc

-c,	 c.c,..	 4	 '-	 •"

' 	 ' 	 • 	 1.-	
'...'..-)	 (...,Ti

....._
...-7,	 f,......:	 ..i. ,-'	 E-C:'. 35	 ;:?.7E,	 TT

35e,E,	 77.00	 77.52	 79.9g
4...-",-.:	 75.99	 76.39	 S:J.51
45'..-,
42:-.f	 E,Ci.47	 &,..",11	 K.35

4''. 	77.7''.-
45r4	 --,-.	 ,-	 :!.7	 7E..54
42'.7	 77,E:
:-.7,7	 E.7.54	 77,E4

'';'.-,:

444,	 i.::.7.:-.7
7c.J.1

4'..,,	 72.E9	 72.7S	 -.	 --,

444 	 ..-_c:„C2,4	 70.61
El:44174	 7c.':	 79.E4

4:-•,-.-.7	 70.51
4724	 7-..09	 7S.E.:.'	 -L	 :7
4.',.-..c:	 77.15.
.-_7'.,-,Hi '''	 '':-.L1	 2.T:	 :4

(7:- '	 7:1.1	 77-',1
r.---,1-	 Tc.76

4'775	 7•- .20	 77.,_.4	 &51.57
-2.:::: 	 72.7

512.i	 6...52	 '774.99	 E:.13
c7-- 7.44	 76.7:	 El.:2

4 were	 in the botroom and,	 11,	 22,	 ar;d 44

Code*

A	 Diet

1.7-LIF,a1 17'...172,-.1f 1, 2,	 2 and
an the cntrul-rc,07.-:,

APPENDIX XXIII

Matter Intake (TDM1) ,:ver a 5 day period and Apparent.
Di ge.TAildlitiea of Dry Matter (ADM), Energy, (ADE) and Protein (ADT -') of

HL, LH and LL given to pigE .. ir! Laboratory Experiment 5.

260

4

.7-leta 4 , 2,	 and 4 were HU, HL, LH and LL, respectively.



APPENDIX XXIV

(Tt;!7) ani Nitrocen Petained u. a Fercenta
Total Nitrogen ingested (TNI 7:) t pigs in Laboratory Experiment rs,.

Cspde* Natroge:, Retained

Cycle
k

L.-Jet TN7,. TNP.

- -
4
,,... 4:1.64 44.E7

A -,,r-.1 4Ci . rA
'1 •	 ,

A

2

-..

37.01

..r..-..A21. 42.34

„,.
..-.

,

,

'
1.,
4

1
3

,

E`-...7.?
47.?.::

47 ...7

4E,-.	 ....41
41-....47
2?. -:. 1
4c.,-..:(:'

r:4.7Y. 3,'_..23
•••t 	 ..	 . 	 •	 -

40 .64

L 33;1?

- 44 4 A -	 c -„.	 ,__ tr.:'(:4
r 	 cl

7., 4
,'

':--...-:
4..?,4,..
4':7','3',:i

11 --)

2

..-.	 77

7I.E : :: .

r r:	 . 1	 ',

H.ID
277..?

4 2 47.E1 "":7	 ( ;-	 • -
1

'

, Zr-,.C7

 4'2.3E

"".1r:	 7-7
- -	 • -

4'..:.	 --

,s 4 '- 4ü. 4i
4
A,
2

4

17;
, ,
"
33
44

-,..,_.
,,

'.

4S.C:7

E•3.1(7.,
44.0E

2(.=:-'=.,

43.3
3E.3,

Animal number 1, 2, 	 and 4 we:e art th hotrcoom and, 11,
were in the control-roc..,T.

281

1-:ilets. , :And 4 w g-t.- EH, • and 22, respectively.
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APPENDIX XXVI

race to 3v Dry Matter Intake (177H, Daily Pate of Gain 	 Fee:
Conversion Ratio (FCP) and Dfessing Percentage (Dress?,) in pigs which
received different water and environmental temperature treatment 	 ln
Latitory Experiment 7,

Treatment-	 rarameterE

DMI	 DP:	 FOP Li

(kg-/kfi.)

•137	 4E,2	 ::::::T.	 .7-M
,.,..	 '

1K4	 ;:_,24	 3.1U	 3J3

	

S99	 2.09	 73.:;:::
73•9

1c,9c.	411	 T.;:.9	 74.::3

2296	 7c,
-.--

1771 cci c:

	

—,	 2.9.E.	 72,'..,4

19 7 2	 623	 2.17	 74...'2

74•f,4

1946	 .:E.3	 3.24	 7i.:„.'7.

171 	 6.7	 2.H	 72.;„0

2.27	 7'1,7E

	

18E:7E4	 2.02 r,-.-L
:4	 669	 2, P..,

1724
1S64	 2.91	 72,41

LS:12'	 :12 ,.:...--"
,,....:._

1'274	 ---- 	 , ,,,-.r.:../..-	 E
---------

2274	 734	 2.12	 74,44
2474	 6E6	 3.61
2217E,J.21	 2.9E,	 76.E7
2042	 619	 J.20	 750,:=.
190H	 627	 2.04	 72.02

2,;3



Imm)

1
.C2 ' 	 c—.4-

81.2

:::

:

IT'
lE
23 Sfl.0
17

IT Qi .rk.. , ... 31

17 80 .0 -.,-,,,
2]. c10 29
2E 79.0 3-
i...,....,,

22

79.0

78.5. 10
l..; 824._! :...
17 Ch0 :21

7E.7„ 3,1
23 75,.. ....,

2.87

4f:1'.E!

cc D

APPENDIX XXVII

backfat Dept l: (P2) measured by "Scanoprobe" ET,42 "Iftrosoop", Carca
(CL), Chest Depth (CD) and Girth cf pigs wl-ich received differe

wtEr arid environmentai temperature treatments in LaborcItcy E::pErrim-1-,-,t 7.

TfecAment
	

Paramete:rs

Backfat (P2)	 .1...en:lth	 Chet Depth
	

r-rt

1ritros:c,p
(mi-f)	 (c70)	 c,1r.)	 (

17	 81.5
18	 80.0	 :1,:"..!	 10L.)i
17	 82.0	 31 101:1'.

1'	 :,L,	 27	 E,.=,',1,
2: 	 cr	 r‘,

.'......

.,.---.	
78. 3  : ,...-. 1	 rli_1_,

2 6	 '7 7	 r
• 	

--.,

li 8	 7 c:-.	 :;	 32	 1 r-' 1	 . 7:

21	 7 —	 7

---

J.	 7E..0	 si:ft.i	 10::.0



APPENDIX XXVIII

Tes;Diration Rate (RP), Rectal (PT) anJ San (ST) TempercA.ures an pag.7,.. whl:
received different water and erivirc,nmental tempPratur 	 trec,tAntE
Lat..)n-,tory Experiment 7.

FarcyftEE,

RT
	 7-1T

(kvma,-:)

2.'35

149

1E4 

771:: 4'
C.. 1

77	 ,„
-..,c1	 ".71•	 3:::..TE,... ,,... .1

PI •

294	 --.

	

....,	 3S.7,:::
400	 1',E	 32.75

13'1
27:12':.	 11r-_,	 29.2:-L

9

392	 134 •

...	 ,

3 0	
A "",

:374	 4E

3,?

370 

cc

2:rc

:82	 c0
:.-.F.E1-:

7; c>5	 41	 ,77 ...-. 7
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APPENDIX XXX

Average Daily Dry Matter. Intake overall experimental period , two weeAs
prior to calorimeter measurement of periods I and II of pigs in Laboratory
Experiment 9.

Group Anim.No.	 Average Daily Dry Matter Intake Cg/d)

Overall	 Period I
	

Period II

25	 1377	 1280	 1796
26	 13e9	 1260	 1611
33	 1192	 1184	 1317
39	 1898	 2324	 2613
42	 1391	 1253	 1633
43	 1366	 1186	 1500

29	 1296	 1261	 1549
30	 1468	 1363	 1845
36	 1634	 1383	 1575
38	 1820	 1781	 2221
40	 1872	 1372	 1807
73	 1529	 1424	 1566

	

41	 1705	 1372	 1734

	

45	 1944	 2165	 2580

	

71	 17S3	 1798	 1996

	92	 1729	 2097	 2496

	

100	 1605	 1847	 2067

	

118	 1457	 1613	 1846

287
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APPENDIX XXXI

Oonversin Patio (FCP) for overc;11 experiment,:] per-io.3 ani
piic.r ti calorimeter measurement of periods. I and II (71 - pr 9s in Laborator-y
EKperiment 9.

Fefl

Perl'od II

4.• • '	 I

L.
D-

2 .-7J
2 . ec	 •47
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APPENDIX )00C II

P,ateE, &nd
measurementa c‘f	 in Labc , ratc:ry Expel-iment

Re2pircitici71 RcAE

Overall
	

Period I	 Period II

2: ':	 IC"	 11.1
::-T 	S-	 74

	

:'	 K7
l'.,	 1:!:

43	 104	 111

23	 101.	 0:

29	 Cc	 C,.:

	

.;—...	 12e.

—...-,	1 f 	 1.24
-V •

'.I	 ,::	 ---,

71	 I(	 - ,.:,..,
0, 2	"Dr

	

J—	 ..,.

1 11 	 Z.-.	 -,.:,



APPENDIX XXXIII

P'-:-ctal Temperature and Pi-t  Temper&tur over	 week;  prior t_c,
calmEtEr meaurement of iiigs in Laborcitc: -y Experiment F.

Pect&I	 Tempef:Iturt7 ,	.°C)

r&:-:c cl FEf_L.:,:2	 II

2E
2H31

39.2

:q

729 rr E
39W

42 39,32 39.24

29,1

4.4	 ' 39.?
29.4E

ni-.-

q2

39.1:
29.1E

2.90



APPENDIX XXXII;

Clverall Daily 1-,at  of Gain a7,2 ra l	 atE, of G .a.1 du::anq twc wEeL,
calcrameter measurements in peraodE I ,ar;:i II of pi9L, an Lc4bcin.:-.to:!-;

(11Y-01.4-	 DPT,(C.IvrL11)

(ci,/ c3, )
PEIT aL-: f	 I FErlol:

c1)

49:-.
r-J-;

2UE

.::
T:','-:4 70',S TE-,3 74:
41 CIE 447 4:-_'''
4T r—: 41 t.41

4C -2 5417: r

71,
.t:.E. 4E-' --,7

2 r	 747	 &4::	 ....- A A

:,-..,0":.	 1":,_



APPENDIX XXXV

TvErc,ge1 aveoh	 ReEliirry	 toitc',1	 pro3u7:tin
 pr kg liveeight	 mci per kgw 475 lav g. wEight an twc, dlffe-&-)t

o,a1 :-..., of	 g2ivincj	 envircnment(5.1	 Lab:rLtcr;
ExpEximEnt

Av&.Wt.

(kol

Metclbc,11c

1:7	 .` 1:C2W

L.
rc	 c-

Period
0.70
0.74
0.E7

41-1
.	 ,

9.14
174. 

471. :1,1
?c4 0.71 13.30 152.10 43E.4r.)

G.70
43

17q.0'i L".€:-.
...._

52.60 0.77 8,92 142.40
..,_ ;.--...0 0.72 rc
47 . 571-3fl ,--. 44:,EU

a 61
4'..- E-7.0 H4.10
71

DC.

S;;:',0

c:: ...	 C2

0.717..7'

(L.'	 ,	 ''':_	 t•

17: , 4 77 , . C

42S.'A
aE fl

Per -147 	11

11.26 1S7.9C1
2't: 7c.90 0.7

61.20 1776.K
1 '''. C- 87.90 LiJf.::: r

, •-:,-,2 69.10 C.71 OaT
42 6-).30 0...cfl

----------

2.1 10.14 12:4.41 417.:D
:JO .7.20

77.4"..j 8. -z9 22".L.7)
or 0.7 2 111

74.40 fl.79 1'1.24 1r	 44=.7,



APPENDIX XXX1,1 (CDnt.)

ME-tabt . lic	 Prc),:1•,c-=

:?93

(kc) mJ/pig:d

21 4 E.

.75 




