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5.0 FIELD EXPERIMENTS - THE PERFORMANCE OF COMMERCIAL PIGS AS AFFECTED BY
AMBIENT TEMPERATURE AND SEASON COF YEAR

2.1 Introduction

The opportunity was taken to supplemert the field date coliected from

1

the commerzial piggeries with & small seriesg of more closelvy controlled
experiments in which more complete tempereture and biclogicel perfcrmance

data were coliected, The first of these (I11I-3,1: Field Experiment 1) va
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dezigned by the author and conducted in collaboration with Mr. R. M. Kelly,
the producer who made facilitiez availakle, The remaining twe (Field
Experiments - and Z), where the prime aime were to investicate the effecte
of feeding regimes and lysine levels on the growth performance ol picsa,
were dezioned and supervised by Mr, E. B, Greer ¢f the N.S, W, Departmeni of

- ; - b B T e [ Tane g o~ -t
rgriculture, whe kindiy made the relevant biclogical! and climetic data

3.2 Field Experiment 1

This experiment was carried out at "Breemar Park" piggery, Parkes,

N.S.W. 1t conzisted of 3 field tr:als, each conducted over a per:iod c¢f

approximately three monthe at intervals betweern June 1950 and August 19&.:
Trial 1: winter: 15/6/780 to 4/5/80
Trial Z: Summer: 30/9/80 to 30/12/E&C
Trial 3: Winter: 27/4/81 to 13/8/7¢1
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Materials and Methods

(W

In &1l trials the same pens within the ghed (Figure 1£) were used,.

Thermohyarographs were placed approximately two metres &bove the passagewecy

separeting each peir of pens to record shed

These inshiruments were calibrated teo record
level (30 cr above the floor). The s&hed

conducted measurec 40,5 m

m
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X .5 and was of galvenised iron
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Figure 1¢ Locetion within the shed of the perie in Field Experiment 1

(e-position of the thermchygrographs).

with large ventiletion flape along

edded to the ceiling et the beginrarg of Triel 3.
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Foar egpray insuletion was

individual penz measursd
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.3 m X 1,7 mowith a zlatted dunging paszsage ot the rear, With an average
of 10 pige per pen each pig thuse had a floor area allowance of 0,73 m? .,

The partiticns hbetween the pens were of 10 cm thick concrete to a height of

P

40 cm and angle iron bars thereafter to a total height of 90 cm, while the

Each pen was fitted with an automatic feeder

m

front wall waz ¢f cheat

and one drinking nipple,

hnimals and Husbandry

ror each trial, 40 entire Large White ¥ Landrace male pigs were use

The mean starting weicht was approximately 40 kg in each case and animals

=d to psmeg in groups of ten by siratified random sampling

e —~rt 7 ~ o~ 9~ oy -, = = ; 4 - — P S
cotlected, X1l pigs wsre fa28 & ration ¢ Joo:7uwmon the concrete
floor by an automatic feeder, The amount of feed consumed wase recorded and
the piga were weighed weekly and zlse immadiately before leaving for the

.. o [ N - 1 ~ e Y P ot o AR TTD -
ir by nulti-decked road a digtance of 380 km,

o~

3.2.% Treatment of Data

Where appropriate the data ckbtained were treated both on an overall

experiment and/or a weekly basis as fcllows:

&)l Daily rate of gain of overall experimental period (DRG ¢ The
woelly livewsights of  indivadual pigs

- - - B R L Ty i Te e B R A - ) -
roothe interval 40-00 hg livewzight oand the
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Daily rate of gain - for each week (DRG,): Valusg were

obtained by determining the differsnces in  livewsighits

between any two coneecutive weekly weighings and dividing by

the number of davs between tThem,

Feed corversicn ratio of overall experimental period (FCRg @i

Determined for each group of pigs:

crisumed
gained

2
3

@
N

F conversion ratio - for each wesk (FIR, )¢ Determined for

each group of pigs:

FoR, = Mean deilv feed concumption for the veel
b Mean daily rate of gain tor the wesk

Becauze of the group feeding method used, it has bsen assunsd

for the purpose of theze calculaticnz that all pigs living in
i« same pen consumed the same amount of feed. The sam:
azzumption was used ag a basisg for correcting group valueg i

these pens in which deaths occurrad,

individual pige:
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maxzimam and minimuar temperatures within the shed were

aleo averaged weekly

g} Backfat depth was recorded after slaughter using the

"Introscope” {(Wolfking, Denmark) at the ztandard F2 position
J,
(Kempster, Cuthbertsen and Ouwen, 1973), Figs in  this

correction factor used by the Queensland Depariment of

Z.2.4 Inalysis of Data

The DRG , FCRe and dreszing percentage were analvysed uging analysis of

variance (Steel and Torrie, 19303 arnd Duncan’z Multiple Range Test (Duncan,

1955) was applied when significant (P<0,05 and better) differences were

res a The DRG, and FCR, wvalues were regressed against weekly maxinum

minimum and mean temperatures, respectively, uzing polvnomial regression
S P e S B Ty o ERo e
technigues Sheel and Torrie, 12503,

™ v m e Y e T s SPSPVS SR T | ~ 1,4 o oy

Lanornical analysges  were conducted to  determine Che

ationshil

H
o

s hetween maximum and minimum temperatures and, separatzly

P

- S -
DREGy and FCR, .
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3.2.5% Results

One 1id pen A oan Trial X n Lranzit to
from pen Boin Trizl Focdlsd duraing wne oourse of the enperiment, while a
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i3 pig from the same pen had both of its hams frimmed al the abattoir.
Ell resulte from these three pigs were excluded from the analyses, which

were subseguertly conducted by estimating missing valuez {Steel and Terrie,

From Table 10 it can be seen that the daily rates of gain varied
sigrnizficantly between trials, with the meern value in the first winter (661

g./d) being higher (PL0,05) thar that of pige raised during summer in Trial

-~ rqc N
(99 g/3d)

<y

which in tuwrn waz higher (BC0,05) than thst during the second
winter (490 g/a)
Rithough there were no significart differences in feed conversic

rati1os over the experimental period as & whole (FCRe i, there wsre signi-

7:.9%) wae higher (F<O,0%) than the corresponding valuee im both the first
winter (Trizl 1 mean 71,8%) and the summer (Trial 2; 71,6%), Therse were
no sigraficart differences im dressing percentage Detweern piges in Triels |
and 7.

hnalyegis of the uncorrected backfat depth date revealed tha!t there were
sigrnificant differencez (P{0,.01) between pigz raised in different seascns
such thet valuee in both Trials 1 and - were higher (P<0.0%) than those in
Trial &, There were no significant differences in uncorrected backfat
cgepthe betweer Trials 1 and  but when these data were corrected to &
standard 90 ko livewsight bacsis the level of significance of the seascnzl
aitferencee increased to the 0.1 percert level and the valuez recorded iv
beth winter trials were lower (P<(,0%) than im the summer triel (Table 10},

With regers tc possible effects due to pen position (see Figure 1£), it

was found thet, irrespective 0f seascr, there were significan differences

’



Table 10. Mean wvelues for overal

Converzsion Ratic over the experimental period (FCRe ), Dressir
Fercentage (Dress%) and Backfat Depth (F2) in four groupz ¢
pigs raiged in each of the three seasons.

Daily Rate of Gain (DRG J, Feed
ziny
cf

Parameter
DRG CRe Dress% z P oCor:y,
(g/d)} (kg/kg? (%) Cram 3 ()

Trial 1 661t 2.55 71.¢8& 17,54 15,8
(12 - 21 0)

Trral 2 So% 3.4z 71.6P 16, 17,60

7o 300

Trial 2 49(r 2,67 73,9 18,3 15.,1°
(12 - 2 C

LED{S%) 44 C 1.1 1.1 1.1

Siy, Level *EY [ L ¥ Ay

Pen A BEE I ek 726 16,7 16,1

Pen B 8800 3,50¢ 7o.2 17.0 18.9

Fen C g2 3,25 7.4 17,2 16,0

Fer D 55¢¢ Y 706 16,9 161

LEDCE) &1 . 1.3 1.° iLE

Zig. Level * ¥ N.E. N.E. N5

Interaction: Trial (season) X Pen
LED(5%) 28 (1,64 2.3 2.z 2.1
iy, Level N.S. N.E. N.Z. N.S. H.E,

ek

Means with the same superscript within each column are no
significantly different (E% level),
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g/d) and D

values for pigs

in penzs & (3.80 kg/kyg) and D (3.64 kg/kg) were higher (3.05) than those
in pen C (3.25 kg/kg). There were no significant interacticonz between
zeason and pen for the above biologicel parameters,

There were no sigmficant relationshipe hetween either
welight feed ooms ratios an?d masimurn miTAmum oY SaT weellv
e Lgin Iee )] ratioas antd SN PITVIUM O Medln Weelly

shed temperatures, Furthermore, cancnical

signifizant associative relati betwesn
meteorclogical parameters,
3.2.o Discussion
1d Buperiment 1 (and rnumbers 2 znd T oin the
undartaken in order o the precizion o
o 1A Ny CTTT D -y e RIS U ~ €
e Field Zurvey (III-2,0) by the adoption of

Tothe data ocollected in
more  rigorous weighing
wes, In gensral, the

months of th

winter (Traial

winter tri in e
in fact, DRE during
rothe summer valus,
dth rroblemg amonget
the ivopen Boduring Trial I omay have contriboted <o thezr poor growth,
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but Ziscussion with the producer failed to reveal any significant diffe-
rences in genotype, management or feed type between the trials.

The resultes for dressing percentage and uncorrected backfat depth 1n

Trial 2 failed to confirm the trende established in Triel 1, The
inconsistency of dressing percertage results has previously been reported
in the literature, For example, Hale and Johngon (1570) found no
significant differences in dreszimg percentage due te seascn while Todd and
Darlels (1968) orted that the dressing percentages of pige ralged 1iv an

environment of 11-43*C were (74,5%) significantly higher than those in

13-3% C ervironment (73.2%),

Ve
3

The gignificantly lower value for uncorrected backfat depth recorded
Trial 3 may have been due to differences in final liveweight, which tended

to be lower in Trial 3. Thus when these data were corrected to a standarc

S0 ko liveweicht, the results were similar in both the winter trials. Tnis

recult further csubstantiates the trend established in the Field Survey

!

{I11-2.0) for backfat depth to b: higher in summer thar in winter,
No significart relaticonchips between DRG. and FCR. and shed temperatare

bly due te

[

parametere could be estaklised :r the currert experiment, poss:

as time o©f

H!

the fact that the pigs were subiected to varying temperature
vear progressed, At the same tim: the growth patterns cf the pige could be
exne:teﬂ to have changed (McMeekar.,, 194() as they aged. On the other hand,
the potential effects of envircmmental temperature on pig pertormance sy
nct have been fully realised due to physiological adaptaticrn which has beern
found to take place over a per:od of 14 days or so (Ingram and Mount, 1965
Ingram and Slebodzingki, 1965}, Weekly data, as employed 1n the currert
experiment, may thus not be sufficiently sensitive to establish the

expected relestionzhipe,



The corientation of & shed with respect to the sun may alsc pley an
important pert in affecting the performance of pigs within 1t., Thus 1t has
been sugagested in the past that the adverse effects of high tempersture:z on
housed animals may be reduced by aligrning the long axis of the shed in an
east-west direction (Ansell, 1981: MecFarlane, 1981). This suggestion is
supported by the rezsulte of the current experiment, in which pice 1m peng A
snd B oon the western side of the shed (most exposed to the effects ¢f the

afterrioon sun) tended to have lower DRG (average
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<2 ¢/d) and hicher FCRe values (3,65 vz 3.4C kg/kg) than those on the

cocler easterm gide.

7.3 Field Experiment 2

Thig experiment was conducted on iy properties during the winter and
¢f 1979 and wasz repeated during the summer and autumy of 1%7%/1980,

The werk was superviged by Mr, E. B, Greer of the N.S.W. Department of

horiculture, who made the data available to the austhor for anelysics.

3.3.1 Materials ard Methods

Data supplied by the Department of Agriculture, N.S.W, were for
liveweight, dally feed 1intske (DFIJ, daily reate cof gain (DRGC), feed
comversion ratio (FCR), dressing percentaye, backfat depth (FZ), and
average daily shed meximum and minimum temperatures over each trial peried,
Pigz were put on trial in groups of 15 to 16 at a mean liveweight of 20 kg

and were fed according to the following trestments to & sleughter weight cof
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Four nutritional tresimertszs were applis

Treatment 1: Severely regtricted feszding - the initial feeding
rate of 1 kg/pig/d and was increzsed by 120 3/pig/d each week

until a maximum rate of 2,03 kg/pigsd was reached,

Treatment 2 Modearately rezirictaed feefing - starting at 1.05

kg/d feed was increacsed =ach week according to liveweight up to

3.2% kgs/d at slaughter.

Treatment 3: High-Low fzeding - Theze prgs were fed ad Jrbrtum to

50 kg liveweight and then at & ng fezd/pirgsd
t:11 zlaughter,

The pige were kept in intenzive zheds with partly cslatted floors
zimilar to thoze in Field Ezperimsnt 1. The pigs in Treatmentz 1 and 2

were group fed on the floor while in Treatment 5 they were group fed on the
figor until 50 kg and from aelf-fesder troughs thereatter, Pigs in
roughs throughout, Each treatment
2eazons studied,

daily frow & maximun-minimum

bove each pen and bachiat dept




Takle 11. Composition of the zuanderd feed uszed in
Field Ewperiment Z (air dry bagig).
Ingredient g/kg
Barley &00
Mezat hone meal (M) 150
Soyabean M S0
+ Vitamins and minerals mixn (0.2%)

compoglt

ion of the

cod
ced;

79

of

i
DE (MJ/ kg 12,60
DCP (%) 14,70
Lyzine (total) % 0.8
3.2.2 HEnalysis of Data
The of group mezns with the number
&niials ioto o, Unwelighted analysis
variance was performed on each parameter and Duncan’s Multiple Fange Test
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each
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Rlthouch the results (Table 12) indicated that TFI and FICR of the pias
were greater (1992 g/d end 3,34 kg/kg respectively) during summer than

winter (1977 g/d end 3.28 kg/kgo) and that DRG wag grester during wirter

Both FLZ backfat depth end dressingy percerntage were grinficantly hicher
(P, 0%) 1n summer (19,0 mm oand 75.8% respectively) thar in winter (18,4 mm

1 r

ke expected, prgs subjected to the severely restricted feeding regime

(Treatmert 1, consumed lesz {(P<0.0Z) feed than thozs only moderately
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resgtricted (Treatmert 23, which 1 turn consumed less

(Treztment J) and (Treatment 4. groups. Furthermore, the DFI of pigs in
Treztment & wae eigriaficantly lower (P<C0.05) than that of pige i boih

o s e [T B
Treaeimernts Z and 4,

17 608 and €32 g/ in Treatmentz 2, 3 and
(& respectively), There was no s:graficant difference :n DRZ betweer

T - e . 2, - o o~ v C b - 1 Ac o 1 Ty
Treztments Z enz 2, values for both of wnizn were, howsver, lower (F(C,0E;

There were no gignificant differences 1 FCR between Treatments 1, 3
end 4 (3.2, 3.2t snd 3.23 kg/ka, respectively); nor between Treztments Z

end 4, However, the FCR of pige irn Treatment I (3.44 ka/kc) was higher
0.0%) than that in both Treatmente 1 and 2.
Backfatl depth was higher (P<0.05) in the & Jibitwr fed grovp (19.5 mmj

than 1n those that were either severely restricted (17.8 mm) or fed on the

high-low regime (1&.4 mm), There were no significant differences in PZ
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v Fe ei Inteke (DFI), Daily Rate of
(DRZ), Feed Comversziorn: Ratio (FCR)Y, Backfat Depth (F2

LN

3 4 - sy =1, 4 .
de 12, Mean values of Dail

Dreszing Percentage (Dress%) for pigs in Field Experimsnt

Gain

\

and

L. .

Treatment Paremeter

DF] DRz FIR Pz Dress:
(g/d) {g/a? (ka/Kg) (mm) (5%

P
[RRY

1992 593 3,54 19. (v TE.L &
64 17 0,08 0.3 C.€
L., NS, *

Treat 1787 Ch4 Y 17,87 76,4
Treat o073 Eo™ 3.44 19, qet TELS
Treatm 1962 O 2¢ 16 8¢ 76
Treatment 4 21122 £ 3,300 19,60 TELG
LED{5%) =t 24 0,41 g.7 .4
f1g, Level ¥ % ¥y ¥ ¥¥3 k.S,
Interaction: Season X Treatment
Win,-Treat .1l 1787 C47 3.0x¢ 17.7 ¢4
wWin, ~Treat.Z 2014 €20 3,25 16,2 7e .G
Win, ~Treat.,3 1968 €14 3,20¢ 18.C 75,7
Win,-Treat .4 2141 £35 3.38& 1¢.1 7€ .6

Sum,~Treet .1 178¢ 50 3,18 17.¢ 74,5
Sum, -Treat .z 2143 €54 3.620 14,3 77,0
Sum, ~Treet, 2 195¢ £g3 3,30 18,9 7€, 7
Sum,~Treat . 4 2087 £22 3,28 16,6 77.1
SD(S%) 127 34 0.15 1.0 1.2
S:gy, Level N.S. N.Z. *» ¥ N.E. N.S.

\

ang Wwith the same superscript within each cclumn are not
sigriificantly different (5% level),



between pilge in aqroups 1 end 3, 2 and 3 or 2 and 4, There were also 1o
significant differences amongst the treatments for dregsing percentage,

The crily significant interaction observed between season and treetmert
wase with respect to FCR (P<0.001)., The resulte (Table 12) indicated that
pigs growinz through summer had the highest (P<D.05) FCR (2,62 kg/ka).

pige growing throueh winter had a higher (P<U.(%) FCR (3,I¢

I

Treatment

Ko/ky) than those on Treatment & in winter (2,20 kg/kg) end Treatment 1 in
eammer (2,

& okg/ky), During the winter period there were no significart

5« “

ifferences ir FCE betweer Treatments 1, Z and 4, between Treatmemtes 1, 2

o}

¢

and ¥, nor between Treatmerntz 2 and 4. During sumer, FCE cid not vary

Wher  polynomiel  regression  techrmiguss were to exwamins
PR 3 v ~ - TR e ™ ftad = -
reletionghips between, respectively, DFI, DEZ, FCP, FZ ani dressir.

ace  and maMimum, minimar and mean temperatures, irrespective of

JR U, —~ h D < N 3 . - =1 P e Tal slohiie
guafrétic relationshipes were obhserved betweer: DFI end kotn

]

and maximur  terperature, However, there were gignificam quadratiz
(PCGL0%) relationzsnips between FCr and minimum tempsrature. Furthermore,
there wae & sicinificant quadret:c relationship (P<0.01) between FCR and

FCi

f which suggested that minimum FCR value,

o

o)
o
d
o]

mean shed temperature, the

10 sicmificant relationships between PL and either
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manimum ¢r minimur temperatures, there was a cubic relationship (P{C,CE5

~

between PZ and mezn shed temperature,
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were zignificant relati . rzhoips between dreszing percentags and

maxziman FC0,01), minimum (P20.01) and mean (P<0,05) =zhed temperatures,

The curvilinear relztionships «f the hiclog 1 paramstzrzs, exzcept that of

DRG, with mean shed temperature are illustrated graphically in Figure 77
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1 the presernt
ztudy was lowest when mean cshed temperature was 23 C, a temperature at
which the lowest FCR values were also ohserved, On the other hand, backriat
depth exhibited a cubic relationship with mean ched temperature, declining
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as temperature increazsd from 17 o 2000 increazing hetuween 20 and 2% C

Dw
=
o
t
jos
m
jul
),
1y
Q
et
[
=
[
=
Q
o
Q
o
-
3
oy
4
o+
b
o
(18]
o
f.
own
o
=
(&8
t
{x
o
(@
2
[N
V-
=3
—
fa—
o
=
I
{
in
o
fa—
t
e
m
w

&
o
4]

obtained with rezpect Figure 17 indicates that

ercentage of these pige increzsed when the mean {emperatire
15 to 2420 below or above thene ftemperatures the drazzing

Ler
J) o owhiich were used to

determine the relative importance

, Teanimum and minimumn

significant zasszociative relationehips among the independent variables for

3.2.4 Discussion

e v e S I P, [P e T PRPRpS. . . FRE

The current rezulte indicate That while both DFI and DRG were alighitly
(st non-2 Polaigher I Sumsr PR wvaluss were in
PP - Cy e JR ey o Sed o005 T e
fact sigrificantly higher during the winter pericd «0,050P<0.10) It 1g
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acknowledged thet the current date, being from commercial piggeries and
reletec tc different pige in different seasons, may thus be subject to
errcre of unknown magnitude due to varietion in, for example, management,
However, one well-establighed relationship which could explain t-e
cenfiicting trends noted above, is for the maintenance energy requirement
cf pigs to increage with increasing environmenteal temperasture (Close, Mount

&‘ﬂf Bg \JV’Ti, 197{); .

The greater backfat depthe found in pige growing through summer than in

-

hese growing through winter supperte the earlier findings of the Field
Sarvey (see 11I-2.0). Backfeat depth schowed an increase of about two

imetres as the mean shed temperature increased from 20 to 2% C (Figure

=
o
fa—
ot
()

17, The work of Stahly and Cromwell (1979) indicated similar trends: in
their case the backfat depth of pigs maintained at 22¢°C was highsr than
that ¢f those mainteained at either 10 or 25T, Stahly and Cromwell (197%)
&lss ohzerved thet carcase fat content increased linearly es environmental
temperature increasged from 10 to 35 C, In the present study data c¢n

cercase fat percentage was not available but the higher dressing percentag

f(

detecte=d in pige grown through summer than throuch winter mav refiect &
higher carcase fet content in summer. Drezsing percentage and carcase fat
contert are known to be positively related (Hiner, 1971: FRobison, 19761,

Such e posszibility would ke in agreement with the results c¢f Stahly and

The resulte of the canonical analysiz indicate that the severity of the
effecte of high temperatures comn the crowth periormance cf pigs may be
legsened, and economic gains thus improved, by using different feedirg
strategles during summer and winter, Thuz the significant interaction

betweer, season and treatment with respect to FCR suggests that feed
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rectriction from S0 kg liveweicht to slaughter after earlier &7 Jibriur

teeding (Treatment 3I) might offer some advantages compared with a moderate

'.Q

fesd restriction throughout growth (Treatment 2). Both these treatmerts
yvielded eimilar overall growth rates but animals on the high-low regims
conzumed lesz feed. Simple calculstions based on the mean perfcermarce
levele recorded and current (1984) feed prices of about §18G/tonre,

ndicate thst the high-low (Treatment 2! feeding reg.me would have returre

S\l

the farmer &4.45/pig more than the moderately restricted regime (Treatment

[

2) during the summer period,

The high-low feeding regime alsy vielded superior economic resulte o
the @f JiA7tur one {(Treatment 4), in whi:ch & higher DRG was achieved at the
ozt of & higher DFI, although i this case the actual monetary advantzaoe

I S w2 . . . e ey Y P— P e U B!
t: the farmsr during the summer periol would only have been ebout egix

,omy e e Y - o 4 R Y £ b - ~ s ~Yenr
centefprg., Thnie figure ignores the fact that the ad Jibrfuw carcases gler
had grester backfet depthz., I 12 possible theat this increase in fatness

covld lead to afd Jibrtwr carcase: being dovn—graded at the abattoir with a
coneequent loss in termeg of money, ani consumer acceptability. Even if

cowngracing C.d not occur, leansr carcases are to be ercouraged from the

general point of view of consumer acceptance and industry development,
b

2.4 Field Experiment 3

The resulte cof the precedimg experiment showed quite clearly that a
restricted feeding regime offered eccnomic advantagez in pige grown to
zcon weight, However, the questicr etill remained as to whether the

lysine requirements of the animals were affected by restricted feeding, or
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bv season of year. The etudy reported in this section was designed to
investigate these questione and was conducted on five piggeries durirkg the
summer of 1S80/81 and repeated during the winter of 19¢1 under the
surervigion of Mr. E. B. Greer of the N.S.W, Department of Agriculture, whc

made the data availakle to the present author for analyses,

3.4.17 Materiesls and Methods

Similar procedures were followed ag in the preceding experiment
(111-2.2.1) except that slaughter weicht in this case was 100 kg and four

different treatments were 1imposed:

Treatment 1: &b /J:brfur feeding from 20 kg to SC kg livewe:ight

with & diet contairing (.81% total lysine end thereafter

\

regrricted feeding at 2250 o/pic/d of the same raticn,

Treatment 2: &7 Jitztwr feeding from 20 ko to slaughter at 100 ko

liveweight on a retion cortaiming 0.81% total lysine.

Treatment 3. &d Ji/bitwr feeding from 20 kg to 50 kg liveweichi on
& ration containing 1.02% totel lysine fcollowsed by restricted
feeding at 2200 g/pig’/d of a ration conteining G,&¢% total lysine

-

until slaughter.

Treatment 4. «&d /Jié&7tur feeding to 50 kg liveweight on & diet

conteining 1.02% totel lysine ard then ad /rbrtww feeding until



&8

sleuwghter on & ration conteining 0.86% total lysine, The

composition of the ratione ies givern in Table 13,

Shed construction and temperature datea recording were similer to those
of Field Experiment 2. However, feecing methods employed for pige in
Trestmente 1 and 3 and, Treatments 2 and 4 (&7 Jibs/tum were the sam: ac

those used for Treatment 3 ernd 4, regpectively, in Field Experiment 2.

3.4.2 Analysis of Date

As & stenderd procedure the unweighted deta were enalysed by analysis

¢f veriance with respect to each parameter (DRG, DFl, FCR, FZ and dressing

Nt

percentage) &nd Duncan’s Multiple Range Test was epplied when appropriete.

-

Folynoriel regression enalyses were &lsc performed on the parameters

sgsinst maximun, mitumy and mesn shed temperatures. Canonical enslyses

Teble 1. Compocition of the three rations conteining different levels
of tcotel lysine in Field Experiment 3 (air dry basis),

Ingredient Diet(g/k3)
[.8i% Lysine (.86% Lysine 1.02% Lysine

Barley 800 79C 780
Mez< bone meal (M) 150 70 70
Soyabean M SG 14 15
Lysine-HCl 0 ] 1.8
Caelculated:

DE MJ/kg 12,60 12.¢1 12.93

DCF % 17.4¢4 17.€7 18.03
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were performed to determine the nature of the associative relationships
between, the various biological parameters and season, treatment, maximur

and minimum temperatures,

3.4.3 Results

”n

The resgulte revealed that the error mean sguares in the two seazcom

were homogeneous (except in the case of DRG: P<0.05) and so the data from
both seasone were pooled and overall analyses were carried out in order to
gxemine seasonel effects,

Results from the analyses ¢f variance (Table 14) revealed that the pigs

consumed e£igrit

[N

cantly more (F<K0.091) feed during winter (2142 g/d) thar
during summer (1994 g/d). DRS was also higher in winter than in summer by

epproximately 14 g/d, but this difference only epproached significarce
~r 7

(0L 5¢PLG, a0, Furthermore, durirg summer the pigs converted feed (3,54

Fty

ko/kg) more efficiently (P<0.01) then during winter (3.72 kg/kg). Backfat
depth was found to be greater (P<C.05) in pigs grown through summer (16.¢
mr) than in their winter counterparts (17.€ mm): dressing percentage wvas
1,0%) in pige growr: through summer (77.7%) than thoze grown
through winter (7¢.8%).

Irrespective of season, pigs on. &7 Jibrtur feeding consumed 164 /4
more and grew 52 g/d faster (P<0,001) than those on the high-low feeding
regime. Pigzs on the &7 /Jib7tum feeding regime alsc had backfat depths 1.2
mm  greater (P<0,01) than their high-low counterparts, Furthermore,
although the difference in dressing percentage of pigs on the two different

feeding regimes approached sigriificance (0.05<P<0.10), there was n:

suggestion of any significant difference in FCR.



Table 14. Mean values of Daily Feed Intake (DFI1), Daily Rate of Gein (
Feed Backfat Depih

Percentage (Dr

Conversion

Ratio (FCk),

(P2)

ess%) of plgs in Field Experiment 3,

D
3!
£

and L[res

t

NG

Treatmernt Parameter
DF1I DRG FCk FZ resz%
(g/d) (g/d) (kg/kg) (o ) &
Winter 2142 se1l 3.72 17, €0 £.¢
(7.4-25.00C)
Surrmer 19648 567 3.5¢4° 18,8 7.7
(16.1-35.4°C;
LED{t%) i1 1€ 0.13 0.¢ g.¢
S:g, Level *¥3¥ - * ¥ X
Eigh-low 197¢k G40 3.64 17.¢ ELG
A ik tur z1e0 €30 3.62 18,9 7.7
LED 7% 43 16 G.12 0.9 .9
iz, Level *HX L N.S. *¥
Low lyzine 2100 R 3.7 18,2 771
Eigh lysine 2035 S8ee 3.4% 14,3 77,5
LEDr6) 41 16 0.1z 0.9 ¢.g
Si1g, Level *x »> L S w2,
Interaction
Sezz-n X {eeding regime
Siy. Leve!l * N.E. N.E. k.S, N.&.
Sezzom X lysine level
Slg. Level N.E, N.S. N.E. N.Z. .S,
Feeding regime X lysine level
C:g. Level N.E. N.S. N.S. N.E. NLS,
LEn(he) 59 23 0.1¢ 1.3 1.2
T ith the same superscript within eac column are Tio

nitly different (5% level).



When comparing the growth performance cof piags on high and low lysias
diets, irrespective of season, 1t was revealed that (Table 14) those on the
high lysine diet consumed 65 g/d less (P<{.001) feed than their low lysine

curiterparts.,  However, the former pigs grew 25 g/d faster (P<0,01) eand

/ka

st

converted (3.49 k more efficiently than low lysine ones (3.77 kg/kg),

«2

There were no significant differences in eilther Pz or dressing percentage

of plgs on the two different dietary

lysine leveils. The only siognificent
interaction (F<0.05) found was hetweer: season and feeding regime for DRI,

Polynomial recression techniques were used to determine the relation-

shipe betweers the Liological parameters and various aspects of shed
temperature, irrespective of treatment and season, 1t was found (ses
ippendix V) that the DFI decreased linearly at rates of 12.0, 14.Z2 and 13.5

4/ C o increment In maximum (FKG.01), minimum (P<C,05) and mearn (P<0.01)

D]

n

temperature respectively,

.

he

™m
=

Elthough there were n¢ csigrniif:cant relationshipe betweern DRG
menimum shed temperature, thsre were cubic relationships between DRG ard
both meaximum (P<C.0%) and mean (P<0.05) temperatures, No signmificart
rela*icnships were cbserved between FCR and the temperature perameters, ncr
betweenn P2 and maximum temperature, However, there were quadratic
relationships between P2 and bcth miramum (P<0.01) and mean (F<0,05%) shed
terperatures,

The linear relationships observed between dressing percentage and the
temperature parameters indicated that this parameter increased by 0,10,
0.1¢ and 0.13% per 1*C increment in maximum (P<0.05), minimum (P<0,05) and
mean (P<0.0%) shed temperature respectively.

The relationships betweer, DFI, DRG, PZ and dressing percentage and mearn

hed temperaure are illustrated in Figure 1&, From these graphs it car be

n
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Figure 1&. Relationshipz betweer Daily Feed Inteke (DFI), Daily Rate cof
Ga:in (DRG), Beckfet Depth (FZ) and Dressing Percentage (Drescs%)
end mean: ghel tempereture in Field Experiment 3 (

represerte 1 farm,,
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seen that the DRG decreased as mean shed temperature increased from 16.8 to
24.20C, Above or below this temperature range the DRG was positively
relaeted to meen shed temperature, The curvilinear relationship between
hackfat depth and mean shed tempersture (Figure 18) indicates that minimum
Pl ovalues were recorded whern the mean shed tempersture was about 1% (C, Lt
higher and lower mean shed temperatures the FZ increased.

The only significant (P<0.0%) associative relationshipsz detected by
cancriical analyesis ¢f the relative importance of season, treatment, maximun
end minimum temperatures on biological parameters were with respect to LFL.
The results (Appencdix VI) revezl that season exerted more infiuence on DI']

trar either treatmernt, maximum or minimum temperature,

The resulte of the current experiment confirmed the previous finding
(I11-2.0) that the DRG ¢of pigs under Rustrelian commercial conditions was
lover during summer than in winter. P number of subeidiary factors could
contribute to this seasonal effect. Rs wel. a3 temperature changes, wi.lch
are the prime concern of thieg thesie and for which data are availakle,
vzriations in humidity, air movement, daylength and management cculd
preeibly have been involved, The experimental decign doez net ellow
czusative relationships between the biclogiczl parameters and varietions in

shed temperature to be establiched, but when the date were pooled DRG wac

=]
J
[l

found to be significantly related to mean temperature (Figure 1&),
cubic form of this relationship ie, however, somewhat arnomalous in thet it
indicates that DRG was actually increasing at the upper end of the chserved

temperature range. There are tw:s possikle explanations, The fairst
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concerns the available data (Figurs 13) which are not uniformly diztriosuted

over the

which cone of the five farme conzistently

m
-3
=
i8]
m
=~
o
-t
o
%
o
I
4
o
2
©
A\
=
Q,
4o
4

recorded high growth rates during sunmer, !k zecond possible explanation is
that the mean temperatures did not exceed 28 C, Such temperatures would
not be expected to greatly deprezs growth rate, Heitman, Kelly and Bond

11958) indicated that in 45 kg pigs, the decreases in daily rate of gain

the daily rate of gain at 21°C, In the present ctudy, the daily rate of

Tzin i osummer vas DL 4% lower than in winter where mean temperaturss during

winter and zummer were 16 and I5°C, rezpectively, The latter posgibility
iz to zome entent contra-indicated by the fact that DFI was lower In summer
(1994 g/d) than in winter (2142 g/d) and by the regative relationshipe
Levuwsan TFI and shed temperature {(Figure 143, Lover feed intakes

vould miormelly be zzzooiated with lower growth rates,
T - ~ -~ - v 2 - -~ [ Y
The FC enulita in thes  srpsriment contradict thoze ohtazined 1n

(i
[
oy
o+
o
[
or
-
3
7z
1]
(4]

cections II1I-Z.0 and 111-3.2. RAlthough non-significant re

found betueen FCR and the temperature parameters, the results do indicate

that the pigg converted <feed more efficiently in sumeer when the
emperature  was high than during winter, Food corversion e=fficilency

generally peaks at E5-100% of Zull feed, with the actual peak dependirg on

temperaturs and protein level, Fer

ors such as liveweight, ambient

ghter=d Juring summoy

wapports the earlier findingz from both Field Surveye (gsee I11I1-2.0) and the
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preceding field experiments (zee I171-2.1 and I11-3.2). Furthermers, the
higher drezecing percentage detected in pigs slaughtered during summer is

congistent with the pre

Except for the fact that Treatmentz 2 and 4 in the present enperiment
contained higher lyzine levelz, the freatment effzctz, regardless of

zeasonal influsncez, can be congidered such that Treatmente 1 and 3 were

reatments O and 4 in the currert experiment correspond with the

FUNT. PR —— P
zlthough in the currant sutady,

advantages in termg of hbackiat dsp
d1id rigz on high I

than thoze on low lyveine diete, 1f econcmy of feeding ig to be conzidered

.
i Yol

s

to hacon weight with high levele of distzry lysine would offer advantage
po
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4,0 EFFECTS OF DIETARY ENERGY AND PROTEIN LEVELS ON GROWING FIGS AT HIGH
KRMBIENT TEMPERATURE

4,17 Introduction

There were +two experiments 1n this part of Since the

v

SRPErIMST LS,

Experiment 1 was designed to test the newly acguired equipment and to act

only zlight difference bLeing in the protein levels in the diets, Theze

.
o
{0
Ql
11
it
i
o
et
ot
o)
1
=
[
ct
[sU
e
==

4,27 Materials amd Methods

4.2.1 The Climate Laboratory

The were carried  cut in the Jzhn Hammond  Clinate
3 ey =y, B ey — am o o P P | ey s e e e b - 3 s oS W ars Ty Yo e
Lahoratory, Deparitment of Insweal Science, Univeraity of New England,

he thermostatically controlled to within +1°C.  Ambient humidity could he
concurrently controlled to within +2% E,H, The systen allowed confrol of

ir cairculation and of the intake of fresh air from the cut:zide

M
'
-y
o
-

the rate
environment,

) PR | P corfl camee m el e -, e s P, PN
ne —ontrol-roch woed wao 27 =T to The hotroon and could accommeiate

Thowan ravied wth o tes awr conditiomang umts

which allowed ambient temperature to he controlled to withinm =200,
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