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Abstract I :
Two experlments were conducted to compare the performance, o
health and behaviour of 28 day old plglets sub]ected to :
" different nutritional and Qor) management programs,for a;:
four ueek period. In“Experiment I, Zbi.croaebred.pigs were
assigned on'the basie of initial weight to a 2 x 2 factorial/
arrangement of diet complexity (simple versus semi-complex)
. and method of weaning_(no movement or movement of littermate
pigs from the farrouing house immediately at.weaning). |
Performance, number of pigs scouring and diet digestibility
were used as response criteria. Pigs fed;the semi-complex
diet had significantly higher‘average daily gain (ADG) and
efficiency of feed utilization. Average daily feed (ADF)
intake was similar (P>0.05)ﬁfor'both diets. Incidence of
diarrhea was not significantly influenced by diet
complexity. bry mattet and energy digestibility coefficients
were significantly better—forrthe simple diet. Movement of
‘ the p1gs at wean1ng did not 51gn1f1cantly affect
performance. Significantly more pigs scoured (31 versus 16)
when the pigs were"moved immediately at weaning. Movement of
'piéa resulted in decreased (P<0.01) dry matter, protein and ’
energy dlgestlblllty There were no 51gn1f1cant diet by
method of weaning 1nteractlons on piglet performance or
nutrient dlgeStlblllty.

E#periment 11 compared the performance and behayiour

patterns of iittermate pigs housed indiuidually, pairwise or

in groups-of four.\All pens were 1.2 x 1.2 m, so floor space



pér pig‘was 1,44, 0.72.ana 0.35 m* as the ;umber gf;pigg in
a;pen ihcreasgd;from one to two to four respectively. Live'
- weight gain and voluntary feed ;ongumptiqh were'aaverée;y\  o
affectéd (é<0.01) when thevpigs‘were ﬁbused in groups of
four.ﬂFeed conversion efficiency-did not difﬁer |
significantly’between treatments. The amountwof general
activity was not sighificantly-affecﬁed by étocking‘déns{ty,
Pigs housed in pairs spent 'significantly more time feeding

.than pigs housed individually or in groups of four.
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I. Introduction

Lo
[

~Increased knowledge of the nutrient requirements and
environmental heeds; together with the incentive to improve
the efficiency and-profitability of swine production, has
stimulated a move to weaning pigs,at‘two to four weeks of
age. The advantages_claimed for weaning at‘an earlier age
are increased sow productivity,—reduced sow teed costs and
improved pigietyperformance. However the practice of weaning
piglets between.the.ages of two and four weeks has not met
with widespread adoption because the potential improvements
in terms of enhanced.piélet performance or increased sow
productivity have frequently not been realized; Problems
'which are frequently enéountered during the first two weeks
postweaning~inc1nde;.a reduced rate_of.growth, (Leibbrandt
et al. 1975; Armstrong and Clawson 1980) diarrhea.(Rivera et
‘al, 1578; tail and Aherne 1982) and a high rate of mortality
(Rivera et z.. 1978). In addition abnormal behavionral
patterns have aiSo{been observedvamoung early weaned‘pﬁgs.
These 1nc}qde a hlgh rate of general activity, increased
aggre551veness towards pen mates.(Frazer 1978) and repeated
vocalizations (Frazer J975). In some circumstances:
hehaQioural.Vices such as bersistent tail and ear biting
(Blackshaw 1981) or beily nosing (Frazer 1978) have been
observed. Problems such as these may reflect the |
difficulties newly weaned pigs have at adaptlng to the many

changes that .they encounter at weaning.



.The'pegformance of the piglet after weanihg 1s governed
by a number of-facters ana their interactiens. These include
the genetic potential of the pig, the environmental
" conditions to which he is exposed and tHe management
techniques employed. Management and environment are probably
more important/determinants of a pigs postweaning a
performance than is genetics (Aherne 1977; Leece et al.
1679; Curtis 1983). |

The environmental factors affecting pig pe;fofmance
include 511 factors, other~than.genetics, that affect the
existence of the pigﬂ(JenSen 1971; Backsﬁrom and Curtis
1981). These factors are dynémic and Qary in different
situations with time. However, it is the rete of
environmenfal change\?haf appears to be most’important
beeause abrupt changeSjare considered to be more stressful
to the pig then thoseﬂoecurring over e longer period of time
(Basttrem,and Curtis 1981). At weaning the pig is exposed
to many environmental changes. The removel of the sow'
results‘in significant dietary‘altefations. Frequently,=b
litters are mixed after weaning resulting in an altered
social structure. Changes in tﬁe,physical_environment_
include movement of the pigs to an unfamiliar ben, which may
have a different type of floor'or a different‘feeder or
waterer than those found in the farrowing house. -
Environmental changes such as these can influence the health.

and performance of piglets. postweaning. Reduc1ng the number

of such changes and the consequent stress at weaning may



fherefore allow the pig to adapt to the process of weaning
ﬁore easily. |
\\\' The purpose of fhe experiments ﬁresented=in the
following cﬁapters was to further delineate dietary and
management practices that may lessepifﬁé losées associated
ith early weaning. In addition the ‘effects Of'peﬁning pigé"
individually or in small groups on performance,and behaviour
of weaned pigs were examined. Though it is unéommon to pen
pigs individually under commercial conditions,'such pgnnfﬁé
systems are frequently used under experimental conditions.ﬁgx\
It has not been clearly established whgthér.p?gs penned ; ‘k
individually perform or behave similarily to those\penned}in'

N

groups.
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11, Literature Review \

z.A.:Social Environment

Intensive animalﬁbroduction reqﬁires-the groupihg of
animals in close pfoximity to each:othér to make'qpﬁi al use .
of available space. The social‘envirdnmént of an animal
originates ‘from the presence'of‘ofhér individuals within\the
immediaté'surroundings (Bryant>1972; Bielharz and Cox 1967Q.
For animals to live in social groupings somé form:of‘sociai\
organization is necessary (Bryant 1972). The dominance
hierarchy is‘one form of social ofganizaiion that has been
observed iﬁ several spécies of livestéck. In this system
animals of a high rank take precedence in a tompetitivé.
situation over those of a. lower rank (Meese and Ewbank 1972;
Rasmussin et al. 1962). In some domesticated species such as.
pggltry and cattle, the dominance ordef is' tnidirectional.
This means that low. ranking individuals do not show
'aggfession towards higher ranking gréup members. Howevg; in
swine, the relatidnshipé ére bidirectional and a quofdinate
‘animal may indulge in aggressive behaviour aimed at a more
.dominant animal. The dominant members maintain their
rankings by winning encounters more often than lower ranked
animals (Signoret et al. 1975). Meese and Ewbank (1972)
feported that althoﬁgh dominance rankings are fai;ly
consistent over.fimé, spontaneous changes in .rank can occur.
The importance of this dominance instability in terms of

animal productioh, has not been well assessed.

4

o~



When unacquainted pigs are placed together intense
ﬁighting usually occurs so that a sociallorder méy'be
eétablished, usualiy within-a few days of mixing (Scheel et
al. 1977). Mixing of unaéquainted pigs does not |
significantly affect long term performance (McConﬁell et al.
1982; Friend et al. 1983) unless additional stressors such
as restricted feeding‘or reduced space are applied at the
time of mixing (Sherritt et al. 1974 : G:avés et al. 1978).

Although hoét of the intenée fighting observed amoung
pigs occurs when unacqﬁainted‘pigs are miXed,,well
acquainted pigs may- show a variablé ambunt of aggression
rénging from a mild’threat'to a severe combat (Frazefl
1984a) . Bryant and Ewbank "(1972) reported that pigs fémiliar
with each other and who are'living in small groups have a
particularily high incideﬁce of :etaliatioh and an increased
intensity of aggression. Such behaviour may be influenced by
factors which cause restlessness or physical discomfort |
(Frazér 1974), the amount of floor space per pig (Bryant and
Ewbénk 1972), or group size (Ewbahk and Bryant 1972). |

‘ z?he number of animals confined to an area (group size)
ii$ onéxof the factors that influences the social environment
of an animal. Other factors include the available space
(tgtal area to which the members of the group are confined)
and the stocking density (the area allowed ﬁg;fzgaividual
group mémber)..ln many. studies the effects on the behaviour

and performance of pigs have been studied by simply adding

more pigs to a pen of a given'size thus, confounding group



size w1th stocklng den51ty (Randolph et al. 1981). However
both these factors, group size and space per pignﬁay

influence animal performance.

Group Size .
| 'Jensenvet-al. (1966)‘reported that housing 8, 16,aor 24
pigs per pen with a constant floor space of 0.3'm’ perbpig
caused a general deteriorafion in performance as the number
of pigs in a ﬁen increased but these differences‘wefe net
significant. These results are in agreement w1th those
':eported by McConnell et al. (1982). Kornegay and Notter
(1984) used literature data in a model to evaluate the
relationshie netween floor space and.the number of pigs per
pen on performance. They concluded tnat»when the floor area
pef pig was held constant there‘was‘a significant-decrease
in average daily gain and average daily feed intake when the
number of starter pigs in a pen increased to more than
eight. Feed eff1c1en¢y however, tended to improve with
increawing density. n
Le Dividich (1979), as cited by Kernegay'et al. (1981a) .

suggesited tnat the optimum group size is between eight to

;ten-p;gs. Increasing the size of the group to greater than

20 to/ 25 individuals leads to soc1al 1nstab111ty (Ewbank
1975 as cited by Tennesen (1983) and increased aggression
(Randolph et al. 1981). | -

In many behavionral,‘nut;itional‘and (or) perfdrmance

-stpdies pigs are housed in a variety-of ways. These include



individual penning, pairwise or in groups of four or more
animals which may or ﬁay not be li£termates. Mcbride (1959)
suggésted that competitiveness Bﬁe té the dominance
hierarchy incfeases the variation in animals penned together
~and that the perform;\\e of a pig housed individually may
-not- be very represen ive of how that pig would perform in
a commercial situé?&on. The results frpm”a digestibility
study conducted by McKnutt and Ewan (1983) support this
vigw. They reported‘that pigs grouped under éen conditions
had significantiy lower apparént energy digestibility but
improved (P<0.05) efficiency of utilization of digestible-
energy and-nitrogen compéred to\individually caged pigs.
However, éather (19825 concludéd that individdally pénned
boars with a spocking density of 2.88 m? did'not perform
significantly differently than did those penned in groups of
two, three or four with a stocking density of 1.44, 1.92 or
1.44 m? per pig, respectively. The lack of concehsuéuas te
whethér iﬁdividually penned animaié pefform diffefently from -
tho~ menned By other methods indicates that futher research

is re "2d on this topic.
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1987 suggested that in animal production
systems the space < lowec per animal‘is usually a more
important c:terminant of productivity than is the size of
the grdup; Witk - the -imits of the experiments conaucted by

Randolph et al. (1981) space allowance had a greater effect



on pig performance and behavioural patterns than did group
size, Heitman et al. 1961; Geﬁlback et al. 1966; Bryant and
Ewbank 1974; and Ranaolph et al. 1981; all reported that the
performaqce of growing and finishing swine was affected by -
the stocking deﬁsity. Performance of starter pigs reared in
slotted leQr_nursery pens and_battery cages_i; reduced when
‘the floor space allowance is below 0.14 m? pef pig for pigs
weighing 5 to 12 kg and 0.18 m? per pig for pigs weighing i2
to 22 kg respectively (Hafper and Kornegay 1983; NCR-89
1984; Kornegay et al. 1981a, b). Lindvall (1981) _oncluded
that the space allowance for five fo ten week old pigs

reared on partially slotted or expanded metal floors is 0.25

m? per pig.

A number of researchers have siudied the effects of
stocking density by varying the number of §igs in a pen ef a
constant eiZe. As ﬁhe number of starter pigs in a pen o
increases the rate of gain and feed consumption are
‘depressed but feed efficiency is ﬁot usually affected
(Lindvall 1981; Kornegay et al. 1981a, b).

Increasing the number of pigs confined to a fixed area-
means that individual space can not be maintained (Hansen
end Hageslo 1980). Consequently there is an increase in
agenistic behaviour (Ewbank and Bryant 1972; Hansen and
Hageslo 1980; Randolph'et al. 1981) when the area allowed
per p;g decreases. The\degree of crowding does not appear to

have any effect on the proportion of time that pigs spena

feeding (Randolph et al. 1981; Ross and Curtis 1976) or



acti&ely moving abdut their pens (Randolph et al. 1981).
Korhegay and Notter (1984) and Kérnegay et al.A(1979)¢
suggested thatvthé other factors télconsfdér whenbmaking a
~decision about stbcking density include; qﬁality of the
diet, method of feeding, feeder space, environmenﬁal

_temperature,‘sanitation and floor type.

B, Nutritional Envi;onment

At weaniﬁg a piglets food sourcg'is suddénly changed
from a highly digesf?blg liquid diet, provided every sixty
to ninety minutes by the sow, to a diet that is entirely
composed of solids and which is available‘free'choice. This
dietéry change together with the other social and |
environmental'transpositionsbfreduently‘resultsoin é period
during which the piglet consumes very little feed. If the
pig is weaned before three weeks of age, the digestive
~system 1is still'unde;going dramatic éhanges (Efird et-al.
1982) and may not be sufficiently developed to alléw for thé
proper digestion of a cereal based»diét (Aumaitre 1972;
Leibbrandt et al. 1975; Palmer andeulland 1965; Corring et
al. 1978). After a period of starvation the piglet may
consume a large meal. The sudden intake of a large meal
oéuses distension of fhevstomach and sﬁall intestine,
resulting in a temporary stasis of the gastro-intestinal
tract followed by fluid accumulation (Ball 1979). This
results in rapid peristaltic activity leéding to an

increased rate of passage and the movement of incompletely-



digested feed into the lower intestine. The semi-digested
feed subsequently becomes a nutrient substrate for the
broliferation of intestinal micfo flora, includihg E. coli
which are fréquently associated Qith gastroenteric disorders
(McAllister et él. 1979; Armstrong and Clawson 1980). The
products’ of bacterial fermentation élong with the undigestedi
and unabsorbed ‘food residues iné{ease the osmolarity of the
intestinal contents (Etheridge ét al. 1984a, b). This
results in a iack of water reabsorption and a continued
influx of water into the intestinal.lumen causing
dehydration and diarrhea (Ftﬁeridge et al. 1984a; b).

' -1t is the lack of eﬁzymatic developement sf the
gastro-intestinal tract, coupled with the insdfficiency in
feed consumption,'digéstion and absorption that resul:s in a
period following’weaniné'where the piglet is not digesting
6; ébsorbing sufficient nutrients to maintain its preweaning
growth rate. This'phenoménon is.ﬁommonlf referred to as a
"growth check" and has been described by Smith and Lucas
(1956). The postweaning growth check may last from ﬁhrée to
fourteen‘days-ﬁollowing weaning depending upon the age of
the pig a. -'eaning, the diet fed and the method of'feed{ng

(Aherne 1977).

Age dt Weaning
Increasing the weaning age to four weeks enhances the
pigs ability to adapt to the postweaning environment

(Leibbrandt et al. 1975). Pigs weaned before four weeks of
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age are under developed physidlogidally and are
immunologically susceptible to diseases. This is due to.the
fact that the»éassive-immunity derived from the sows
colostrum diminishes slowly from 24 to 36 hours of age and
activevantibody prodﬁctioh'is'minimal between 10 to 28 days
of age., | |
It appears that the age at which to wean pigs is a
compromise between waiting for the pigs to mature and
obtaining increased through put in the farrowing house
(Backstrom and Curtis 1981). In most commerc1al sttuatlons
this cempromise means weaning the pigs between four to six

weeks of age.

Diet Complexity

 The type of 1ngred1ents to use in the dlets for early
weaned pigs has rec1eved considerable attentlon durlng the
last few decades Important characterlstlcs of starter diets
are that they be composed of easily dlgestlble, h1gh quallty
proteln sources (Whitelaw et al. 1966) and be highly
palatable (Walstrem et al. 1974). o |

Young pigs have shown a preferenee for diets contaihing

sugar or other sweetening agents (Lewis et al. 1955; |
Aldinger et al. 1959) and for dried ehim‘milk (DSM) or dried
wheyh(Dw).(Danielson et al. 1960). Meade (1967) reported.
that a simple corn- soybean meal diet was adeqdate for three
week eld pigs and that the addition of sucrose or DSM to

this diet did not significantly improve daily gain or nine
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week weight. These results are in agreement with those of
Wahlstrom et al. (1974) and Kornegay et al. (1974) whé
reported that the addition of DSM or DW, Qith or without
added sugar, to a basal'diet had no significant effects on
éve;age daiiy gain or feed to gain ratio. when Meade (1967)
modified the basél diet to contain three pércent.fish meal
(FM) ten percent DSM ana ten percent sucrose there was a
significantjﬁmprovgment in nine week weight and féed
conversion efficiency. Other experiments pr;sented iﬁ the
same article also confirmed the extelience 6f more complex
starter diets. Numerous.étudies héve subsguently been '
undertaken to examine the degree of diet complexity
necessary to optimiée postweaning- piglet performance. A
review of these experiments has\estébliéhed that more
complex starter formulations (diets containing as many as
six or\mofe_protein and energy'sources) generally result in
improved feed intakes, greater daily gains (Meade et al,
1969a; Bayley and Carlson 1970; Tanksley et al. 1978) and a
reduced growth check whén pigs are weaned earlier than five
weeks of age (Okai et al. 1976). For pigs five weeks oﬁ age
or older complex starter aiets do not result in significant
improvements in performance (Okai et al{ 1976) and thus are
considered uneconomical‘aS‘théy are more .exspensive relative
to éimplier diet$ (Meade 1967).
. .. .
Most of the aboved mentioned experiments'involving

complex diets were of three or more weeks duration. But when

.the performance of early weaned pigs is examined for a ‘two
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week befiod immédiately-following weaning then improvements
in piglet performance from feeding more complex diets is not
‘evident (Ball and Aheérne 1982). This may be due to the low
intake of feed impediately after weaniné‘and a high -
incidence ofisco\hing. | | |

Increa51ng the complex1ty of the starter diet increases
the 1nc1de;;e of scouring in weaned pigs (Okai. et al. 197e6;
Ball and Aherne 1982). A number of researchers haVe
suggested that the increased incidence of scouring in pigs-
. fed complex rationsAis due to the increased palatability of
these diets which leads to overconsumptioh.by the pigs
(Smith and Lucas 1956; Okai 1974; Ball 1979). In order to

reduce the incidence and severity of diarrhea different

feeding methods have been examined.

Method of Feeding _
'Tyo methods for feeding pigs are hestricted aha ad
- libitum. Meny swine producers have conventionally choosen to
restrict the intake of feed for starter bigs. The main
justification for this decision_is that there is a greater
incidence of digestive uésets and;scopring-when weaned‘pigs
are fed ad iibitum:(Thomlinson 1969; Arambawela et al. f975;
English et al. 1978; Geve 1982). |
To restrict the intake of feed a prodhcer canAeither
limit the amount of feed offered each day (weight lihited)

or limit the amount of lee of access to the feeder (t1me.

limited). In a rescent- study Ball and Aherne (1982) fed
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three week old weaned pigs either a simple or semi~complek

2

g
¢

diet«ad libitum, restrlcted by. the time limited method or
restrlcted by the welght l1m1ted method They reported that
limiting the amount of time that the p1gs were exposed to.
the feeder resulted in a greater 1nc1dence of diarrhea and
for more "days than did the other two feedlng methods. The
authors attributed this to the.moreperratic feed intake and’
the tendency of the pigs to overeat’when the feederAwas «
first placed in the pen each day. Danielson et al. l19751,as
cited by Nielsen (1976) suggested that'the‘anount of'feed
‘should be restrlcted to fifty percent of appetlte durlng the
first two weeks postwean1ng in order to reduce scourlng
Although the incidence of diarrhea is less ahen newly
weaned pigs are restrlcted in the amount of feed they are

&~

allowed to consume, the performance of plgs fed ad 11b1tum

[CRN

is better than that of restrlcted fed plgs (Aherne 1977
Arambawela et al:-1975, Ball -and Aherne 1982) “Bowland Py

(1965) as cited by Okai (1974) suggested that in-~order. to

maximize profits young, pigs should be fed“so that they“reacht'ﬂ

25 kg live weight as soon as possible.;N . T

b .
Y R

Social Facilitation'of‘Feeding and Feeder Space

Soc1al fac111tat10n of feed1ng behav1our 1mp11es that
all animals 1nla group are stlmulated to eat when observ1ng
the eating act1v1ty of another group member and 1n that way

may experlence compet1t1on durlng feeding (Hansen et al.

1982). Competltlon;fornﬁood is the major type‘of COﬂfllCtLtO
. PR . r .
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‘occur in established groups of4pigsV(Mcbride et al..1§6¢}
Meese'and Ewbank 1972; Ewbank and‘Bryant 1972; Frazer
1984a). The major components otlcompetitionfat the feed
trough are4partly_determined by the degree to which feeder
space is limited and by the pigs'level’of desire to feed
(Frazer 1984a) ,l .
In groups of growing pigs competltlon for food has been'

observed to have two affects. The first effect is that the
domlnant pigs are able to maintain their position at the
feeder Frazer (1984b) suggested that these animals ‘not only
-eat normal meals but may in fact be stlmulated to .eat beyond
satlety while. the more subordlnate anlmals, are prevented
from eat1ng enough feed By the t1me the subordinate animals
do gain access to the feeder, interest in feeding by other’
group members has decllned so that these animals may be less
stimulated to contlnue feedlng (Frazer 1984b) . ‘

| .I1f several pigs are not allowed to eat 51multaneously
due to inadequate feeder space ad libitum feeding can ‘
present the same problems as mentioned above; This:
observation was confirmed by Hansen and Hagelso (1980) who
‘separated pigs into groups ofveight which were fed from
"either one or several feeders. These researchers reported .
that in pens with only one feeder a competltlve 51tuatlon
aroSe; In these groups of pigs the level'of aggression WasS
highvand weight gain and eating activity oocurred“according
to rank. In contrast it was observed that in the groups with

several feeders activity and weight gain were independent of
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rank order:'It appears then that competition for food and
intra pen variations in growth could be reduced by providing
adequate»feeder space and an adequate‘number of feeders
placed_so that all members of the group have access to them
at the same time. The recommended feeder'space for pigs“
between 7.5 and 20 kg live weight is 75 mm per pig when feed
is available free choice (Brent-et al. 1975) . These
researchers suggested that if feed is restricted then 75 mm
per pig is required for pigs up to 12 kg and 100 mm for pigs

weighing up to 20 kg. R

C. Physical Environment

The health and performance of the starter pig is also
markedly affected by other env1ronmental factors such as
temperature, drafts, floor type and sanltatlon Aynumber or,
researchers have suggested that the earlier the pig is
weaned the more critical are the pigs reguirements for these
environmental factors (Brent et al. 1975; ‘herne 1980{ and
Backstrom andgCUrtis 1981). | )

Temperature ' - : 1 ‘ R

. . ; .0 sl
At weaning the pig is subjected to a number of -

P

environmental changes which increase the maintenance energy -

requirements and increaseaits lower critical temperature‘form
cold compared to that of the suckllng pig (Close and Le~’
Dividich 1982)., The younger the pig is weaned the hlgher are

,ﬁ-.
its temperature needs and the more stable the temperature
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must be. The ;ecommended temperature for 21"day old pigs
reared in intensive conditions is 26 fo 28>§egrees
centiérade for the first week‘after;weaging, decreasing?by'
two degrees per week to a températur; of 20 degrees |

- centigrade for a pig weighing“bétween 18 to 23 kg live
weight (Le Dividich and Aumaitre 1978; Brent et al. 1975; Le
Dividich 1981). Le Dividich ahd Nﬁblet (1982) reported that
below 22 degrees centigrade the rate-of gain of newiy weaned
pigs is depressed by '12.2 gms per onewdeéree reduction in
temperature.

The presence ofvbedding, such as straw can help'thé'pig
create a micro élimate-tﬂat considerably reduces heat loss.
However, its use has been aban@oned by many producers
because of its incompafability with many waste management
systeﬁs (Backstrom and Curtis 1581}. Close body contact ié a
normal béhaviour for young pigs but marked huddling and
shivering are signs 'of unsafisfécﬁory climatic conditions
that are likely to lead to healthlp;oblems and poor
postweaning performance (Feenstra 1983). The heat loss from.
a pig is not only determined by the air temperature but is
also influenced by the air speed (drafts) a;é floor

>

characteristics.

Drafts
Drafts may occur.in the piggery. when incoming air is

denser than the air in the building (Backstrom and Curtis

1981). ‘Air movement at the level of the pig should be as



minimal as possible. A draft of 1.5 meters per second is
equivalent to a drop in temperature of minus ten degrees

Cehtrigrade (Lynch 1980).
Floor Type "

| The nature of the flooring métérial used in a swine
facility is partly determined by tﬁe type of waste
management system employed (Backstrom and Curtis 1981) and
by cosp. The performance of starter pigs has genérally been
similar on different types of nursery floors (Kornegay et
al. 1981a, b; Lindvall 1981){'Smali,différences in. foot pad
lesion scores ha?e been}noted but the long term sighifican;e

of these is not clear (Kornegay et al. 1981a).

Sanitation

The earlier the pig is weaned the cleaner the
environment muét be. Because early weaned pigsnére
immunologically susceptible to disease chailenges, it is
_desirable'that they be movedyto a clean dfy House at
weaning. Schneider and Bronch (19735 as cited by Le Dividich
and Aumaitre (1978) reported that-the rate of gain and the

_ IS ‘

feed per gain ratio were improved when an all-in all-out
systeﬁ was used instead of a éoptinuous production system
for pigs weaned at three weeks of agé. The improvements in
performance were largely due to a decreased~ffequency of
scbﬁring_in pigs housed in an all-in all-out mahagement

-

system.
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Postweaning diarrhea can be triggered by changes in the
environment. It follows then that minimizing the number of
changes and the 'stress at weaning should greatly improve the

performance of the pigs after weaning.



IIl. Experimental

A, Objectives

The objectives of these studies wefe:

1. To aséess the effect of movement of pigs from the
farrowing area at weaning when fed either a simple
or semi-complex diet on pig performance and health
(incidence of diarrhea). |

2. To asseés the effects of weaning method and diet
complexity on apparent Aigestibility"of dry matter,
protein and»energy.

3. To determine the effects of individual penning
versus grouping two or four pigs in a pen on
postwganing performance,

4. To observe whether individually penned weaner pigs
are more active or resfless than their littermates

: penned in dgroups of two or four.
5. To examine if lack of social facilitation causes the
‘eatiqg beha&iour of individualiy poused pigs to be
different from that of their littermates penned in

[y

groups of two or four. t

~

20
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B. General Experimental Procedures

Approximately four days prior to farrowing the sows
were\moved into the farrowing barn. Thiry-two of the sows
farrowed in raised, partially slotted farrowing crates
measuring 1.5 x 2.1 m with two side creep areas. The
remaining four sows farrowed in concrete floor pens
measuring 1.9 x 2.6 m with a.creep area in one corner. Straw
was used. as beading. All litters were provided with a 250
watt heat lamp. |

Normal routine operations saEh as eaf notching, teefh
clipping and iron injections were conducted befere‘the pigs
were three days of age. Creep feed was offered to alli
}itters from ten days of age unfil they were weaned at
twenty-eight days of age.

A total .of 278 crossbred (Yorkshlre X Landrace) plgs
were used in these experlments All feed was supplied ad
libitum in commercial six hole 64 x 11 cm feeders. Water was
avaiiabie free choice from aatomatic'drinking bowls or
nipple drinkers. Feed disappearance on a pen basis was
recorded daily for the first week after weaning and once
weekly thereafter. Fresh feed was added as necessary. The
diets were formulated to meet or exceed National Academy of
Sc1ences National Research Counc1l (NAS-NRC; 1979)
‘recommended levels cof nutrlent requirements for starter (6
to 20 kg) pigs. The_percent crude protein, gross energy, d;y"

matter and ash of the diets were determined according to the

Association of Official Analytical Chemists (AOAC;1981)



procedures.
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IV, Experiment I.
‘The Effects of Diet Complexity and Method of Weaning on the
Performance, Incidence of Diarrhea and Nutrient

Digestibility of Pigs Weaned at Four Weeks of Age

A. Abstract

Two hundred and one four week old crossbred;pigé were
used in a 2 x 2 factorial arrangement of diet complexity
(simple versus semi-complex) and method of weaning (no
movement versus movement of the pigs from the farrowing
house immediately at weaning). The effects of diet and
method of weaning were assessed by monitoring piglet
performance, incidence of diarrhea and nutrient
digestibility. Pigs fed the semi—compleﬁ diet had increased
kP<0.01) growth rates and efficiency of feed uytilization.
There were no significant diffe;ences in the inCidgnce of
diarrhea for pigs fedﬂeithe; Qf the diets. Dry matter and
energy digestibility,coefficients were éignificantly higher
for pigs fed the simple diet. Movement of the pigs did not
'lowef (P>0.05) piglet perfdrmance.'However, more pigs had
diarrheé when they were moved at weaning aqd consequently
had lower digestibility coefficients (P<0.01) for dry
-matter, protein and energy. There were no-significant diet
by method of weaning interactions on pig performance or |

R .

nutrient digestibility.

23
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B. Materials and Methods

Two hundred and one four week old pigs from 26 sows
were used in a 2 x 2 factoriél‘arrangement of diet.
complexity (simple versus semi—cdmplex) and'mefhod of
weaning (no movemenf versus movement of'the pigs from the
fafrowing.hpusgﬁto'the weaner house immediately at weaning).
To obtain the necessary replicationé of treatments the
experiment was conducted in t@o phases. Litters from 15 sows
wefe used in phase one and'those from 11 sows were used in
phése two. Litters were éésiéned randomly -to the fOur |
tfeétments as shown in Figure IV.1, Pigs’were assigned-tp
‘the treatments on the basis of initial weight. Sex was
disregérded in the allotment. |

At weaning 13 litters chosen at random were fed the
semi—tomplex diet that had been fed as a creep feed before
;eaning. The remaining 13 litters were fed a more simple -
starter diet. The composition éhdlanalysis of the diets-
appea; in Table IV.1. Dysprosium éhloride (DyCl,6H,0) was
incorporéfed into the feed at a,céncentration of 9.34 ppm
elemental Dy:7A |

Where possible four pigs from each litter were
allocated to remain in the farrowing area for one week after
Qeaning ahd then were moved as a.littermate group to a 1.2 X
1.2 m fully slofted'floor pen in a weaner house for the |
femaindér of the 28 day study. On the day of weaning the
remaining four pigs from each litter were moved to similar

pens in the same house. Because four of the 26 litters,
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‘Wean |
S | T | A
Diet: - Simple (26 replications) Semi-complex (26 replications)
Method [ | | | | S
of Notmoved' =~ Moved? Not moved® " Moved?
weaning: ’ : :

14 Treatment numbers. There were three pens that contained three
littermate pigs for treatments three, two pens of three littermate

. pigs for treatment four and one pen of three littermate pigs for
both treatments one and two. All other pens contained four
littermate pigs. | | ' o

Figure IV.1 Experimental Design
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‘Table IV.1. Formulation and composition of the diets.

Simple . Semi-complex'
Ingredients % -
Wheat : 25.0 o - 25.0
Barley - ‘ : .. 23.0 - 13.6
~ Oat groats . 25,0 . 25.0
Lard ' 3.0 . 3.0
Soybean meal (47% CcP): . 20.0 - 13.0
Fish meal - 6.4
Dried whey - ' 10.0
Iodized salt - 0.5 0.4
Calcium phosphate : 1.5 1.0
Calcium carbonate 1.0 0.8
Vitamin-mineral premix? 1.0 1.0
Lysine-HCl - ¢ .25
Composition Analyzed -
Dry matter (%) : - 89.0 89.5
Crude protein (%) . , 18.9 19.8
Gross energy (MJ/kg) 17.1. 17.0
Ash (%) . 7.3 7.0
Lysine (%) .90 1.3

'Diet fed as a creep feed from 10 days of age to weaning.
*CP, crude protein.- s : : o ) ~
*Supplied the following per kg of diet: 120.0 mg zinc; 12.0
mg manganese; 150.0 mg iron; 12 mg copper; .1 mg . selinium;
500 mg choline chloride; 5000 IU vitamin A; 500 IU $itamin
D3;-22 1U vitamin E; 12'mg riboflavin; 45 mg niacin; 200 .ug
biotin; 25 mg calcium pantothenate; 30 ug vitamin B,,; 275
mg ASP250. L .

~
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contained 'less than eight satisfactory pigs, eeven of. the
comparisons were codducted~with three pigs per pen.

Grab sémples-of feces were collected from each pig;in a
pen in phase one of the experiment(on.days 3, 7, 14 and 21
postweaning. Fecal samples were pooled by.pen for each dey
and frozen in plastic bags. Feed and freeze'd;ied fecal
samplee were analyzed for Dy by'instruﬁental'neufron
activatien analysis (INAA) aceording to the p;ocedure'ofl
'Keanelly et al. (1980). The remainder of the fecal sambies
were dried in a forced air oven.at '60°C for three days to
detefﬁine dry matter content. Gfoss energyvahd cruae protein
content of the feces were determined according to AOAC

\

The temperature of the farrowing barn and weaner house

(1981) procedures.

were mainteined at 23° * 3°C. The pigs were weighed on the
day of weaning and on days 7, 14, 21 and 28 postweaning. A
daily record was kept of the numbef of -pigs scouring. All
scoufing pigs were treated with 0.5 ml of4Trivetrin;vper 4.5

kg of body weight.

C. Statistical Anelysis

Data were analyzed by least.squares analysis of
variance (Steele and_Torfie 1980). When preceded by a -
sighificaet F test muitible comparisons.ofmthe freetment

1
means -were made at the f1ve percent level (P<0. 05)\of_

__________________ - RS \S

! Trlvetrln. Each ml contains 40 mg trlmethoprlm and 200 mg
sulfadoxine. Wellcome Veterinary Division Burroughs Wellcome
Inc. Kirkland, Quebec.
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probablllty u51ng Student Newman Keuls (SNK) mult1ple range
test (Steel and Torrie 1980) The standard errors‘presented
in the tables are computed con51der1ng unequal numbers To'
make comparisons within the day by dlet 1ntéract10n table, .
the largest standard error was used in determiningr |
significance. A Fisher's Exact Test (Steele and Torrie 1980)
was used to determine differences in the number of pigs
scouring between the treatments. Multiple regression

equations were computed according to Steel and Torrie (1980)

to determine whether diarrhea affected performance.

D. Results \

Performance of Pigs Fed Simple Versus Semi-complex
Diets

Flgure }V 2 1llustrates the average daily feed intake
(ADF) of the pigs fed the two diets during the first week ,
after weaning. There were no significant differences in feed
.consumption'between the treatment groupe fer any of the
days.

The mean weekly performance of the pige fed the two
diets‘is shown in Table IV.2. During the first and second
week of the trial there were no significant differences in
average daily gain (ADG) or ADF 1ntake between the treatment
groups. There were significant dlffgrences in the eff1c1ency'
of, feed utilization during the first week postweaning. In

the second week the best gain to feed ratio was obtained

. . . . . > .3
with pigs fed the semi-complex diet but the difference was

4
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, Figu_re IV.2. Average daily feed intake during the first week
postweaning of pigs fed simple ( © ) or semi-

. complex ( @ ) diets.
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not significant. In the third week thé semi-complex diet
produced significantlg better gain and feed efficiencies.
During week three more of £he,semi<complex diet was eaten
comparéd.fo the simplé diet however, the differences in feed
intake were not sighificaﬁ;,vln the final week the |
performance of the pigs,fed.the semi-complex diet was
“significantly better than t£at of the pigs fed the‘simple
diet. For tHe total experimental period, the best (P<0.01)
rate of gnowth and efficlzency of feed utilization was
obtained with the éemi4¢omplex diet. Although ADF intéke was
;gréateét for the semi-complex diet this valué was not
.significantiy different from the intake of pigs fed the
simple diet.

Performance of Pigs Not Moved or Movedlat Weaning:

During the first week of thé trial ADG and feed,
efficiency were better for khe pigs that were not moved at
weaning but thé difference was not‘éignificant (Table 1V.3).
In the second week after weaning the;pigé housed in the
farrowing area were moved to the nuréery. This movement
appeared to reduce piglet performance slightly although the
differences between the .groups were not significant. For
weeks three, four and the Qvefall experimental period there -
werevno significant differences betweén treatment groups for
ADG, ADF or gain per feed. There was no significant
interagtioﬁ of diet by méthod of weaning'bn pig berformance
as ;£OWn in Table IV.4.

Incidence of Diarrhea



Table IV.3. The performance' of pigs either not moved or
moved at weaning. :

Method of weaning. Not Moved SE? Sig?
Moved ‘
Criteria:
- Gain (g/pig/day) ‘

Week 1 126 108 10.73 NS
: 2. . 319 . 333 15.69 NS
N 3 ' 469 445 12.71 NS

4 _ 533 519 12.27 NS

Mean 362 351 7.74 NS
Feed intake (g/pig/day) . P

Week 1 263 282 8.12 . NS

2 513 503 15.27 NS
3 780 773 18.88 NS
4. 992 | © 956 18.36 NS

Mean -~ 637 629 = 12.55 NS

Gain per kg of feed (kg)

Week ‘ 0.472 0.399 0.03 NS

2 0.639 0.658 0.03 NS
3 0.601 0.577 0.01 NS
4 0.540 0.542 0.01 NS

0.569 0.559 0.01 NS

Mean

'Values represent means of 26 pens per treatment.
*SE = standard error of the mean. '
*Statistical significance; NS = nensignificant (P>0.05).
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Composition of the diet did not significantly influence
the number of pigs haVing diarrhea (Table IV.5). Thirty-one
of the pigs that were moved at weaning showed some degree of
diarrhea and this was. a significantly greater number of
cases compared to those piés that were not moved (Table
IV.5). | |

To determine whether scours affected performance
multiple regfession equations were computed. The soufces of
variation in these equations were diets, method of weaning
and scours. The scours regression coefficients (Table 1V.6)
indica;ed that scours did not significantly affect ADG, ADF
or gain per feed. |
Digestibiiity

The average digestibility coefficients for dry matter,
protein, and energy of the two diets appear in Table IV.7.
The dry matter and energy digestibility values were
significantly greater for the simple diet. With regard to
protein the &iets did not differ significantly.

Table IV.8 shows the digestibility coefficients for the
two methods of weaning. Movement of the pigs at weaning
resﬁlted in significantiy lower dry matter, energy and
protein digestibilities.

As for thé performance criteria, there was no
significant interaction of diet by method‘df weaning on dry
matter, protein and energy digestibility (Table IV.9).

Days postweaning had no significant effect on-fhe

digestibility of dry matter or energy. Protein digestibility
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“
Table IV.5. The effect of diet and method of weaning on the
number of pigs scouring. .

Number of Pigs Scouring

Diet: : ,
Simple ' 22
Semi-complex 23
Significance ' NS -

Method of weaning:

Not moved ' 16
Moved 31
Significance .02

'102 pigs fed the simple diet; 99 pigs fed the semi-complex
diet; 100 pigs not moved at weaning; 101 pigs moved at
weaning. : 4
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Table IV.7. Digestibility coefficients' for dry matter,
protein and energy of pigs fed simple or semi-complex diets.

Diet . -Simple Semi-complex Sig?
) (54): (55)

Digestibilities (%)

Dry matter 79.,75%.33 77.88+,.34 .01
Protein 77.28%.43 . 76.68%.44 NS

Energy | 77.87+.47  76.35%.49 .05
'Values rearesent means + standard error.

*Number of observations per treatment in parenthesis,
*Statistical significance; NS=nonsignificant (P>0.05).




Table 1IV:8.

Digest1b111ty coefficients'

for dry matter,

proteln and energy of pigs either not moved or moved at

weaning.

Method of weaning Not moved Moved Sig?®
(54): (55)

.Digesfibilities (%)

Dry matter 79.27+.24  78.36%+.23 0.01

" Protein 77.78%.41 76.18+.39 0.01

Energy 77.80%.30 76.44%.29 0.01

'Values represent means * standard error.

*Number of observations per treatment in parenthesis.

*Statistical 51gn1f1cance
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improved with increésing age (Table IV.10).'The differences
in protein digestibility betwéen day three and days fourteen
and twenty-one postweaning were éignificant. |

Tablellv;11 shows the‘interaction of diet by déys
postweaning on nutrient digestibility.fTherelw§;e no
significént aifferences‘in nutriéht digestiBility betﬁeén,
the two diets at three and seven days after weaning. By déy
14 and 21 theré were significant differences ihfddgestion‘
coefficients for dry matter and energj, fhese difjerénces'
being in favor of the simﬁle diet.:At day foﬁfteéﬁ thé |
digestibility 6f prr‘ein of the simple‘diet was greater
(P<0.05) than that of. the semi-complex diet.

E. Discussion

Performance of Pigs Fed'Simple Versus Semi—compiex
Diets | |

There have been many studies of the effects of
diet complexity on the berformance of weanea pigs..THe
résults haQé been controversial. In a two week - study
Ball (1979) observed no significant differenceé in
performance whenbthree week old pigs were fed‘simple or
semi—comblex diets. The data from the first two weeks
of the present study support Ball's (1979) results.
However; despite thé;insignificant differenceé in
growth rate between the two diets during the initial
part of this study, there was an improvement (P<0.05)

in ADG for the overall experimental period when the
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-pigs were fed ‘the semi—complégaaiet. Okai‘(1974) also
obServed significahtly'better‘éfowth rates when three
.wéék old‘pig$IWere fed diet§ of‘iﬁcreasinélcomplexity.
He‘attfibugéd this to a g}eaté} intake of feed when‘the
.pigsAwere fed more'complex ratiohs. Similar
“obsérvatidns have beén'reportéd by a ﬁumber of
rgééarcﬁefs (Combs et al. 1&53; Meade et al. 1969a;
Tankélef ef-al. 1978). In the current experiﬁent
increasing the cdmplexity of the diet did not résult in
a significant improvement in feedvconsuhptién. Thesé
reéults'agree with thbse of Meade et al. 1969b; Young -
~and Jémieson 1970; Graham et al. 1981 and the results
‘ovakéi (1974) when five week old pigs were fed
increasingly csmplex diéts. Féeding‘the semi-complex
:‘diet resulted in aﬂsiénificant improvement in the gain
bér feed ratio. Other researéhershhgve reported that
‘mome complex starter diet§ promote better feed
conversion efficiencies than do simple diets (Meade
1967; Bayley and Carlson. 1970). In contrast Okai %1974)

reported no significant improvements in feed conversion

efficiency when complex diets were fed to five week old

v pigs'fof a four week period. The discrepency in the
results of the published'réports in terms of improved
pig péfformance when diets of varyiné éomplexity aré
fed to startér'pigs‘may Se related to such factors as
age or weight of thebpigs at;wegning,~1¢ve§L9f milk or

other products added.to the diet, length of the study

.

g
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and incidence of diarrhea. In the chrrent-experiment
the significantdimprovement in growth and feed
utilization of pigs fed the semi¥complex diet ma& have
been due-to the higher lysine ~ontent of this diet;
Several researchers have reported that there is a.

. significant fmprovement in rate of gainhgnd feed
,efficiency.for’starter pigs when the diet contains

greater than 0.95% lysine (Campbell 1978; Lewis et'al.
u

"~ 1981; Aherne and Neifsen 1983) Aherne and Nellsen
(1983) reported that pigs weighing between 7 to 19 391
and fed barley wheat-soybean meal based d}ets .
containing 18% to 20% crude_proteinsreqdlre 1.15%
lysine. |
Performance of Pigs Moved or Not Moved at Weaning
Curtis (1983) suggested that environmenta}
stressors may affect animal performance but it would be
an over51mp11f1cat10n to assume that env1ronmental'
stressors necessarily depress health and performance.
In the current experimenﬂvmovement‘of the pigs
fmmediately at weaning- did not-significantlyédepress
weekly or=overall performance This may be a reflectlon
that newly weaned pigs are capable of accllmatlzatlon
‘ithin a relativelyvshort time period to variations in
"the physical surroundings that occur in cohjunction
with nutritional or social changes."The‘data'SUQgests

that unfamlllarlty with the surroundlngs is not a

severe stress on pigs at weaning. Funderburke et al
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(1983) reported that nutritional stress at weaning
exerted a greater detrimenfal effect on performance\and
produced higher (P<Of01) pla;ma cortisol and frée fatty
acia levels than psychqlogical or envirénmental stress.
The resuits of the present experiment tend to support
this4view. When the effects of change in diet and

method of weaning were combined there were still no

significant reductions in piglet performance.

Incidence of Diarrhea

Feed conversion efficiency (Okai 1974; Ball and

kherne 1982) and growth rates (Ball and Aherne 1982)
wére slightly but insignificantly impfoved when |
increasingly complek diets were fed to starter pigs.
- These authors attributed this to the greater incidence’
and Severity_of'aiarrhea for the pigs consuming these
formulations. Increased feed consumpﬁipn~5Qe'§§ the -
enhanced palatability of more cémplex ratioAg H;é‘bée :
= .

postulated to be an initiating factor in postweaning .

diarrhea (Okai 1974). In the present experiment feeding
thg semi-complex diet did not résult‘ih”aisign{ﬁéqggply“
greater intake of feed compared to that of tﬁé}sfmpié"?gé"
diet even during the first week after weaning. This"
probably accounts for the lack of differences in the
“incidence of diarrhea between pigs féd the two diets.

A significantly greater number of pigs scoured

when they were moved at weaning compared to those that

“ . -t

.

were not moved. This difference in .sceouring,  could fot

3 VA"J ~
2
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be attributed to a gre%tef intake of feed. Thomlinson
(1969) suggested that ﬁovement of the pigs at weaning
may act as a triggering\mechangsm/for the
multiplication of E. ggli\as mgvement to a new
location, leads to unrest gh irregular feeding
behaviour, |
Csermely and Wood-Gush (1981) reported that the

sounds of-pigléts suckling and the grunts emitted by
nursgng SOwWSs hadua‘signrficant stimulatory effect on
the feeding behaviour of weaned pigs. Some of the pigs
that were not moved;were in the presence of lactatingi
sows and the?r litﬁers for-one week after weaning. No
'agtempt was made to_determine if the pigs that rémained
in the farro%ing house were stimulated by the sows and
their litters to feed. Howevef, these pigs may have
been stimulated to feeqxwhen the nursing pigs fed. In
contrast .the pigs that‘;efe moved at weaning probably .
spent a considerable amcunt oI time expioring their new
surroundings. These pigc may rave had a much longer
interval of time from their last nursing period to
their first meal. Consequently they may have been more
inclined to consume large erratic meals ‘This would
result in a greater number of plgs scouring. Palmer and
Hulland (1965) concluded’ that large :htakes of feed
_predlspose plgs to outbreaks of. diarrhea.

"Furthermore the increased incidence of scouring in

the pigs that were moved immediately at weaning may
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have been a direct result of the stress due to the.
cﬁanges in the physical surroundings. Changes in the
environment prbvoke'functional and behavioural
reactions within an énimal and may lead td‘reduced
productivity and impéired disease resistence (Curtis
1983). Frazer (1978) observed that’neyly.Weaned pigs
have a high level of general activity, aggressiveness
towards pen mates and reluctance to lie down togetherf
He sﬁggested that the qonsequencés of sQéh behavioﬁr is .
that tH%»pigs becomé‘fatiqued and may be more
suseptiglé té*éisease. Curtis (1983) reported that many
normal inhé;itants of the bigs gastro-intestinal tract
infect or cause disease only when the pigs disease
reSis£ence is reduced as when it 1s under environmental
stress of oné type or another. It is possiqle that the
added stress of movement at weaning decreased disease
resistence and resulted in a greater number of pigs

scouring.

Digéstibility

The reduced perforhance observed when starter.pigs
are fed simple diets has been attribgtga”to poorer
digestibility of such diets (Meade et al. 1969a). The.
results of the present experiment are in agreement with'
those of.Bayley‘and Caflson (1970) and Okai (1974) in
that there was no significant difference in protéin'
digestibility of the simple and semi-complex diefs.

Although significant differences in the digestibility

T
2
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of dry matter and energy of the two diets were
detected, these differences are probably biologically
unimportant. Bayley and Carlson (1870) reported no
significant diffetence in dry matter digestibiliy
between simple and complex diets. Okai (1974) indicated
that energy digestibility was significahtly greater fop
a semi-complex diet than for a simple diet. These
results clearly contradict those obtained -in the
current éxperiment. The impréved rate of growth and
feed utilization of the pigs fed the semi-complex diet
ddes not appear to be the result of a'greatet |
digestibility of the diet but may be related to the
higher'IYSine content and better quality protein

l}

sources added 'to "this diet. ) J
Several researchersigave reported that there is an:
increase in the apparent digestibility of dry matter,
nitrogen and energy with increasing age (Combs et al.
- 1963; Bail 1979). Lloyd et al. (1957) pbserved that age
had no effect on total carbohydratg digestibility while.
'protein digestibility iméroved'with age. In the present
experiment énly prdtein digestibility significantly
improved with increasing age. The improvement in
érotein digestibility with increasiﬁg agé may be
related to the young pigs ability to digest plant
proteins due to the increased activity of proteolytic

enzymes. Shields et al. (1980) reported that protease

and amylase activity increased .concurrently with
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enhanced feed consumption.

There was a significant interaction of diet by
days postweaning on the digestibilty coefficients. fhe
digestibility of dry matter and energy of bgth diéts
did not significantly improve with increasing age of
‘the piglets. Bayley and Carlson (1970) réportéd‘thatr
the major portioﬁ.of improved digestibility of dry
matter, energy'and nitrogen occurs’when'pigs are two to
four weeks old. The lack of improvement in the
digestibility of all measuted coefficients of tﬁe
semi;complex diet and in dry métter and energy of the
simple diet may be due to the fact- that the pigs were
four weeks o0ld at the time of weaning. However the
cause of improved protein digestibility bnly in the
simple diet is unknown. |

It is possible that reduced digestibility of the
diet when the pigs were moved at weani%g was related to
the additional stress of the unfamiliar surroundings
together with the other changes. In some species,
including the young pig, stress;has been reported to
reduce gastric motility (English 1977; Lister et al.
1981). Kenworthy and Crabb (1963) as cited. by Ball
(1979) postulated that a certain degree of gut staéls
ailows the proliferation of E. coli. It has since been
discovered, ttat'these micro organisms produce lactic
~acid which irritates the intestinal lumen resultlng in

o
an enhanced rate of passage’ and decreased digestibility
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\

(Etheridge et al. 1984b). The lowered digestibility
coefficients when the pigs were moved at weaning
probably was due to the greater incidence of scouring.
.In summary dietary and management practiiii:}fat
reduce the stress at weaning are not well
substantiated. The data collected in this experiment
indicate that the performance 6% the Qﬁgs after weaning
could be imptoved by sUpplying é semi-complex diet.
Although changes in the environment may alter disease
resistence and reduce productivity, movement of the
piglets to an unfamiliar environment on the day of

weaning does not appear to be a substantial stress.



V. Experiment II
The Effects of‘Stoéking Density on Weanling Pig Performance

and Behaviour

A. Abstract

An experiment involving 77 four week old pigs was
conducted to assess the performance and behav1oural patterng%
of pigs housed individually, pairwise or in groups of four.
Floor space allowances were 1.44, 0.72. and 0.35 m? per pig
for the one, two and four pig groups respectively. There
were no significant differences in the performance'of pigs
housed singly or in pairs. Pigs housed four to a‘pen had
lower (P<0.01) average daily gain (ADG) and average aaily
feed (ADF) intakes. Feed conversion efficiency dia not
differ significantly between freatments. The proportion of
intervals‘thét the pigs were observed to be active, lying,
drinking or ag;ressive did ndtfdifﬁer significantly between
stocking densities. Pigs houséd in gfoups of two were
observed to spend'significantly more fime feeding than those
housed individually of in groups of four. Possible reasoné

for this behaviour are discussed.

51
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B. Materials and Methods

Seventy-seven 28 day old crossbred (Yorkshire X
Landrace) pigs (seven from each of seven litters, ten from
each of two litters and eight from one litter) were assigned
as littermates on the basis of initial weight to one of
. three stocking densities (one, two or four.pigs-per pen).
‘The numbgfzof pens for each .of the three densit}és one, two’
and fou;'was thifteen, twelve and ten respectively;’ o

The pigs were housed in fully slotted floor pens with
wire mesh partltlons which allowed for visual and llmlted
<‘phy51cal contact;between pigs in adjacent pens. The pens
heasured 1.2vx>fl2im’which allowed a total pen area of 1.44
m?* and a floor space of 1.44, 0.72 ana 0s35 m? per pig for
the thfee group sizes one, two and four respectively. Pigs
housed in pairs were alwaysjpenned between the_pigs housed
individually and in groups of four.

All pigs were fed ad llbltum the semi-complex diet that
was fed in Experiment I..Feed dlsappearance on a pen basf?kh
.was recorded daily for the flrstvseven days of the
experiment and once weekly thereafter. Fresh feed was added
as necessary. One nipple waterer and one six hole (64 x 11
cm).metal feeder was provided in each pen. The house
femperature was maintained at 28 + 3°C throughout tig 28 day
trial. All pigs were weighed on the day of weaning and on
days 1, .3, 5, 7, 14, 21 and 28 postweaning.

The behdviour patterns of tﬁirty—five piglets

Al .
consisting of five replications of each stocking density was
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monitored by direct observation. During the periods of
obéervation the observer sat outside the peﬁs in full view
of the pigs. The pens were studied-in groups of three,
comprising‘qf one pen of each stocking density. Each éroup

ed for 120 minutes two times per day, 1000 to 1200
™,

at one g ﬁuQe ihter&als throughout the observation period.

;%ﬁ;s method,of recording behaviour does not take into
-account the ébsolute rate, frequéncy or duration of a
paffiéular béhaVibuf. However the pefcentagg Sf scans
showing pigs engagedvin a particular behaviou; will give
some indication of a time budget. The behaviour pattefnsl
that were récorded'are outlined in Table V. 1. All pigs were

individually marked with color codes on their ba;ks.and

sides.

C. Statistical Analysis

Preliminary analysis'indicated that variation within
sow by density cells was ﬁot significantly different f-or
the variation between sow by density cells for all the major
production traits. Therefore these two sources of variation
were pdoled to form an estimétio . error (Appendix‘Table N
.2). The performance déta were nalyze“as described in

U
Experiment I, % -

-
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Table V.1. Description of recorded behaviour.

General Behaviour

Lying — a pig lies on its side or on its
' belly area. .

Active — includes standing, scratching or
moving about the pen. '

Sitting ... — sitting on the posterior, fore
limbs stretched, head free from any
support.

. Feeding — scored whenever a pig places its

‘head in the feeder.

Drinking : va @rinking water from the nipple
rinker.

I

~ Aggressive Behaviour

Aggressive biting —~ one pig opens and closes its mouth
’ on or near another pig.
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In analyzing the behaviour data a record was made of
the number of minutes of observation in which a pig was‘
scored for each behaviour. Since the behaviour of the two
and of the four pigs in a pen was most likely influenced by
the behavioqf of their pen mates, their behaviour could not’
be regarded as independent observations. The data for these:
pens was therefore fofmed into a composite. The pen was
considered to be the eXpérimental unit.nThe analysis gave an
overall score for each pen representing the percentage of
minuges for'which each behaviour was scored during the daily
observation periods. The scorés were'treéted_wﬁth a repgﬁted’
measures analysis of variance (Steele and'Tbrrie 1980)..When
preceded by a significant FQtest thg means were compared ,
us{ng Student Newman Kuels (SNK):multiple»rénge fest (Steéle
and Torrie 1980);.Significant day by behaviour category
Fintgractidns were analyzed by a one way’analysislof variance
for the separate days. | |

Russel and Rao matching coefficients (Anderberg 1973)
were calculated to test for synchronization of feeding
between all possible pairs of pigs within sfocking densities
‘two and four and betﬁeen stocking densities one versus two
~and two versus four. The meén;coefficients for each of the
ﬁgu; cdmparisbns were analyzed by reéeateé measures analysis
ofycgiﬁghce (Steelé aha Torrie 1980). When preceded.by a
significant F test mul;iple range testg using SNK values at

the five.percent'level.of probability were used to compare

the_means.



D. Results o

TR

Piglet Performance
Average daily feed -(ADF) intake during the first
week postweaning for pigs within each treatment group
. 1s shown in Figure V.I. There were differénoes in feed
intakes across all treatments'but'the-differences were
significant only during the second daQ'afpervweaning.
During day two after weaning pigs housed individually
consumed the greatest amount of feed. There were no
“;g ' significant differences in;feeddinteke for pigs housed

in groups of two or four.

Figure V.2 shows the posrweaning groﬁth curves for
the pigs. Pigs on all three treatments lost weight AN
during thevfirst.day of weaning. The indinidually
penned pigs lost the most welght but this value was not

51gn1f1cantly different from that of pigs penned in

e -
P &
AR
, %k .

groups. Pigs on all treatments had regained their
weaning weights by the third day postweaning. At five
and seven days after weaning average daily gain (ADG)

was not 51gn1f1cantly different. for pigs penned’
w

individuaily, in pairs or infgroups of four (Figure

i

v.2).

e,
W

The mean weeﬂly performance of the pigs housed in
the three group sizes is shown in Table V. 2 Durlng the

flrst week pigs housed in groups of two had slightly
!;'. ) .
hlgher ADG and ADF intakes thsngthose housed.51ngly or -

t" . d

in groups of four but these dlfferences were not
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Table V.2. rhe mean weekly performance' of p1gs houSed
individually c¢r in groups of two or four. M

Pigs per - ‘ Y 1(13) 2(12)*4"-."“." # . 8ig®
Floor spac. per pig 1,44 0.72 45 '~ '
Criteria: .
Gain | 7p1g/day { . A
Week 1 ‘ ‘ 283 .307 - 262
2 : : 564 . 520 - 471 -
3 CaELv T : 687 .. 685 638
4 : 765 . 756 704 - P
‘SE*® ' ‘ 16.61 17.12 18,42 L
Feed 1ntake (g/plg/day R L o
Week 1 " . 332 ° . 338 284 /NS
2 : ' 693 644 ., 588 | NS
3 . 937 1009 817 . NS
e 4 N ’ - 1209 1142 +* 1083 ;' p NS
s ' . 33.98 35,12 37.68 %
Gain per kg of feed (kg) - e J J 9 ’
Week 1 . R 0.878. 0.915 .+ 0.932 NS - .
2 0.820 0.819 0.802 NS
3 0.742 0.696 0.792 NS
4 . 0.638 0.673 0.684 NS
SE° 0.03 0.03 0.04

=
‘Number of observatlona\per treatment in parenthesis.

Statistical significance; NS = non51gn1f1cant (P>0\05)
*SE = standard error.

et g
&

P o
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significant. In weeks two, three and four of the

60

experiment pigs penned individually had non
significantly higher ADG than those penned in groups of .
two or four. There were no significant differences

between treatments for efficiency of feed utilization

"during any‘bf,tne fouf’weekly perioasf”lvjy.-

Table V.3 shows the performance of plgs housed by

-
r:

the different methods for the total exper1mental

‘perlod Pigs 1nd1v1dually penned haﬁpthe greatest rate

of gain but this was -not 51gn1f1cantly dlfferent from'n;fu

that of pigs housed in palrs. Plgs housed rnwgrqups of
four had the smallest (P<0.01) ADG and ADF intake.
There were no 51gn1f1cant da‘ferences in feed.
eff1c1ency for the plgs houséﬁkby the three stocklng

den51t1es

P1glet Behaviour

The means of the percentage scores averaged across
511 theé’ days of'observatioﬁ’for the observed behaviou;
categories are shown 1n Table V.4. The percentage %E}

1ntervals that the p1gs were observed to ‘be lylng,,

o actlve, drinklng or aggre551ve d1d not 51gn1f1cantly

differ between'&keatments. Slttlng and feedlng

behav1our however did differ algnlflcantly between

\
stocklng densities.

P

Plgs housed 1nd1v1dually spent a- greater
T

proportion of time (P<0.05) 51tt1nc tan pigs housed in

J-'.

-—mepairs (Table V.4). Although pigs penncd.in groups of

& _ @ N
¥ : P . .
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Table V.4. The behaviour' of pigs housed individually or in
groups of two or four. :

Pigs per pen 1 2 2 Sig?
Floor space m?® per pig 1.44 0.72 0.35

Behavioural category:?

Lying 76.2 74.8 76.0 NS
Active ’ 12.0 13.9 13.2 NS
Sitting 2.8a 1.3b l2.0ab .037
Feeding .5- 7.9a 8.6b - 7.6a - .021
Drinking | 0.9 1.2 1.1 NS
Aggression i 0.0 0.1 0.2 NS

. '*Values represent means of five replications per. treatment .
1Values expressed as a percentage of total intervals plgs
observed performlng behaviours. Observations at one minute
interxals for nine, four hour periods.

*Statistical 51gn1f1-\nce, NS = nonsignificant (P>O 05).

a-b, means within reWs, followed by the same or no letter are
not 51gn1f1cant1y dlﬁgexent (p>0.05).

P
Yawe v
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four spent more time'sitting than those housed in pairs
the differences were not significant.

Pigs housed'in pairs spent more time feeding
(P<0.05) than pigs Housed individually‘o% in groups of
fbdr. Thene were no significant differences in the
~amount of time spend feeding for pigs’hoﬁsed singly or
four to afﬁen;' |

There was a 51gn1f1cant day effect (Appendix Table‘
3) for the behavaour .categories active, 51tt1ng and

- feeding. Avera ed across all treatmehts the results
: g \9 e\

'1nd1"“:e”that the level of% activity was gfeé@@st on the

day cf.weanlng butds thlS value was not significantly
different from that observed during the first day after
weaning (Table V.5). Act1v1ty progre551vely decreased
':w1th 1ncrea51ng age of the plglets. |
The amount of time that the.pigs spent sitting
varied ftd; day to day so that no trend was observed
(Table V.5). |
“ ¢ The pigs spent 51ga1f1cantly less time feeding on
.~the day of weanlng compared‘té all other days (Table
V.5) The proportlon-of 1nte:vals that tPe pigs were
y“obsetved‘:o feed increased to a maximum during the
seventh day after weaning.
»% A significaﬁt ihteraction-betveen stocking ‘density
and day with respect to act1v1ty (P<O 034) and 51tt1ng

7behav1our (P<O 002) was observed Flgure V.3

illustrates the percentage of intervals that the plgs
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Table V.5. The behaviour' of pigs during different days
postweaning.

Behaviour category Active Feeding Sitting

Day Postweaning? ‘
0 21.6a 1.8a . 2.3ab
1 18.2ab 6.4b .1.1b
. T2 12.5bc - 6.7b *1.3b
3 12.4bc 10.5cd 1.6ab
7 14 .0bc 11.5d 2.0ab
11 11.1bc 10.8cd : 2.6ab
14 11.0bc 8.6bcd . 1u7ab
18 8.4c - 8.8bcd . 3.4a
21 8.0c : 7.6bc ) 2.5ab
SE 2.03 <:%.85 044

'Values represent means of fifteen pens. .
*Values expressed as a percentage of of total intervals pigs"
observed performing behaviours., Observations at one minute
intervals for four hours per day.

SE = standard error. -

a-d, means within columns followed by the same letter are
not significantly different (P>0.05). -
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Percentgge of In-tervals Pigs Observed to be Active |

SN N T N N N A U I N O N S N M O A
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Fig‘ure V.3. The effects of h.'ousing pigs individually (o )
pairwise ( ® ) or groups of four (.a.) on activity.
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|
on the three treatments were observed to be active
during the different days pbstweaning. There were
significant dlfferences in activity between the three
treatments only during the eleventh day after weaning.
On day eleven plgs penned in groups of four were
significantlyemore-active than'those housed
individually. There were no signifacant differences
between the mean percent'scores for pigs housed
individually or in pairs.
Pigs housed indiviaually spent siéhiftcantly more
time sitting during days 3 and 21 after weaning

compared to those penned in pairs or groups of four-

Jan,
R

‘(Table Vv.6).
\. : Synchronization of feedlng behaviour between palrs
of_plgs occured at 51gn1f1cantly more intervals within
the pens containing two pigs than w1th1n the pens’
hcontaﬁnlng four pigs (Table vV.7). Indlvldually penned
pigs di -ot synchronize their feeding bouts with pigs.
housed in pairs any>more (P>0.05) than pigs housed in

groups of four,. -
. )

. . s
E. Discussion -

Studies involving the behaviour of newly weaned pigs .

indicate that these animals . are particularily actlve during
x&sk\flrst day after weaning (Frazer 1978 Jeppensen 1980),
f/These results are con51stent wbth those obtalned in this

study Plgs on all treatments%had ‘a hlgh level of activity
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Table V.6. Sitting behaviour' of pigs housed individually or

in groups of two or four. ‘ .-

Pigs per pen 1 E 2 4 Sig?

Floor space m? per pig 1.44 0.72 0.35

Day Postweaning?
0 : 2.7 1.9 2.3 NS
1 1.3 0.7 1.4 NS
2 1.1 1.2 1.5 NS
3 2.5a 0.9b 1.4b - .004
7 2.4 1.4 2.0 NS
11 o 4.2 1.9 1.6 NS
147 1.6 1.4 1.9 NS
18 6.3 1.0 . 3.0 .003
21 P 3.2a 1.4b 2.7b NS

'Values represent means of fibe réplications per treatment.

‘Values expressed as aoer-entage of in#C®sals pigs observed
'"te_rvals for four-
%—'

to be sitting. Observat. ns at one min
« hours per day. . S > :
"%’Statistical significance; NS = nonsignYficant (P>0.05):
. a-b, means within rows followed by the same or no letter are
not significantly different (P>0.05). '

s
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Table V.7, Synchron1zat10n of feeding behaviour between
pairs of pigs housed in the same or adjacent pens'

Comparlson : ' Russel and Rao
‘ Coefficients?

Between pairs of pigs housed - 2.8a
together inm grdups of two

Between pairs of pigs housed together in 1.8b
groups of four -

Between plgs housed individually and in 1.3b
adjacent pens in groups of two ' '

Between pigs housed in groups of two 1.2b
~and in adjacent pen in grougpz ~f four

'Values represent.the means of 45 Rubsel and Rao
coefficients : :
’Values expressed as a percentage of time pairs of pigs were
observed to feed simultaneously.

a-b, means within columns followed by the same letter are
not 51gn1f1cantly different (P>0.05).
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during the first 24 houfs following weéning. Frazer -(1978)
suggested that the inCreased activity may be the result of
physical discomfort arising from the sudden intake of a
fsolid:feed diet. He however obr~rved an inCréase in both
activity and feeding behaviour on the day of Weaning. The
results of the current experiment indicate that the pigs
spept sfgnificantly_lésé time feeding and consequently had
reduced feed intakes. on tﬁé day of weaning compared to the
other days. It is unlikely £herefore that the high level of-
acti&ity.during the first two days of the study was the
‘reSulﬁ of the piglets consuming the solid feed diet.
Increased activity immediately following weaning may be a
béha&iéﬁral response to environmeptal changes such as
unfamiliarity with the surroundings and separation from the
Sow or‘littermates.”Frazer (1975) sﬁggeﬁﬁed that the -
vigorous activity combined with repéated vocalizations when
piglets are separated from their dams may.beianAindication
that they are trying to maintaih contact with the sow.
During- the first week'df the study ADF consumption was
low although fhe differences between the days were not
significant. A possible reason for the poor inféke of feed-
during the fi{?t week after weaning may be due to the
féiuctance of the pigs to consume a,solid feed diet. faulty
-reéuiation'of feed consﬁmption including failure to eat 1is
one of the béhayioural problems pbservég amoung early Qeaned

pigs (Frazer 1978).
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The initial heightened acgivity and‘%ow ~ cke of feed
during the first day after weanlng, probably u"ouoted‘for
‘the observed growth check. Close and LeDividich (1982)
suggested that the loss ofnbody‘weighb after weaning is .
associated ‘with the pigs inabilfty to consume sgfficient
feed and-an increase 'in energy expenditure caused‘by high
levels of physical acfivity. . . |

, Previous studies\ have shown that the behaviou:\and
performance of pigs»cao be influenced by -group size ‘
(McConnell et al. 1982} Bryant and Ewbank 1972) and)stocking
density (Ross and Curtis 1976; Bryang‘end Ewbank 1974).
McConnell et al. (1982J) reported thertincreesing.the number
of starter pigs in a pen from 8 to Rf‘to 24“with an equal
floor area oer pig resulted 1n a general deterloratlon in
performance +In contrast Sather (1982) reported no

51gn;f1cant differences in pe-. rmance when grow1ng boars

were housed in groups or two' or four w1th a constant hou51ng :
. T § o
1 Lo PR s
density. LD
Several researchers havé studicd.the effects of
' e

crowding by adding more pigs.to a pen of a constant size
(Kornegay et al. 1981a, b; Lindvall 1@81)."The results of &

Kornegay et al. (1981b) show that as gbe number -of starter
pigs in a pen increases ADG and‘ADF intake are significantly
. . . . (, — 3 —

réciiﬁced. In the present experiment number. of pigs per pei%

and floor space oer pig were confoqndeda(The'performancé f

. bigs housed individually or in pairs’ did not differ -

significantiy. However pigs penned by these~methods%§§d



o

o 1981; Bryant an-a‘ Ewba'\hk 19" ~ ant anad’ Ewbank (197
- suggested that 51nce eff1ciency ofﬂfeed conver51on1

RS usually unaffected ‘the magon 1nfl
I R ‘r

v Vo . . . 1
Lo N . . . . .
NS ~ RS . . . .
oY . . o , . “ . . AN

51gn1f1cantly hlgher ARG and ADF intakes compared to. ghoseL .

' penned 1n groups of four ThlS does not agree w1%h the“
results of Sather (1982)‘who reportéd that 1nd1v1udally
penned boars w1th a. floor space?of 2., 88 m2 per plg did not .

perform dlfferently form those penned 1n groups of two or

four: w1th a stocklng den51ty of -44 m 2 per plg

Galn .per feed ratlo ‘was not 51gnﬁf1cantly:affected by

stocklng den51ty Slmllar observatlons have been reported by

N

Gethack~et‘al. 1966; Kornr,“y ~t al. 1981a, b L1ndy
. L et , Y R %

»

. Ty S

den51ty 15 to redUCe voluntary feedncoﬁsumptlon. fn;the
R, k'3 p

present experlment ‘the' slower. ratg of growth of plgs reared

o
InE FTRRE R b

e

q‘i

"1n groups'%&xfpur appears to be related to the 51gn1f1cant

D

redé%tlgg in voluntary feed consumptlon

The reductlon 1n ADF 1ntake when: plgs are housed four'

to a pen does not appear to be the result of the - plgs hav1ng

/ less space to move about in and therefore maklng fewer trlps}

to the feeder because the amount of t1me spent feedlng was.

51m1lar (P>O 05) when p1gs were housed 1nd1v1dually or'in N

c-\grOups ofifour. In addntonmthe level of general activity was.~

not affected by hdusing treatment 'These“fesults are in
agreement W1th those reported. by Randolph et al. (1981)yand

Ross and Curtas (1976) Slncésnone of thevtreatments{'.i'f-~

f‘a— -
I‘P

subjected the plgs to severe flcor space restrlctlons, otherf

<& '

factors must’ be respons1ble for the reductlon 1n ADF 1ntake-'

o N\

D . S -
| L~ L /A\\\

g

s

lce of a dense stocklng fﬁ,ﬁh

=4
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Qnd consequent reduced rate of growth @Q;n pigs' are penned

sy : '

ngUPS wf four., »'% . ST ' o o ;*

o

1ncreased when the area allowed per pig is reduced and th1s N
. v,\.\" . .

leads to- h1erarchy 1nstab1f1ty and reduced productlvltyu%R
(Heltman et al 1961 Ewbank and Bryant 1972 Ross andh
‘ 1 . M.y

C rtls 1976 Hansen fHageslo 1980,>Randolph et . at. 1981);”
b‘

"'v

ount of tlme that the plg‘gs

r

spent éngaged 1n aggreSS1vefbeha§aour dld not’ differ

%

*q. Hra

‘though the 1nten51ty or‘.

2

v

slgnlfrcantly begﬂ%bn groups

o [

SR
frequency of agon%stlc behav18Ur“%a@‘not measured the levelw

of aggre551on ?ay have been greag@t when plgs were conflned
. _ , . ‘

T, i

in groups of four

Te . . i K ; .
. N Y - \b') H .

k)‘i ..

‘}*: It was nptéﬁ _qﬁung the experlme't“that plgs penned
; \ %
ﬁodr to ER groupwﬁﬁd,dlfflculﬂy feedlng 2?ge¢her. The Russel

Uo

and Rao coeff1c1ents also 1nd1c@$e thaggﬁynchronlzatlon of

feedlng was 51gn1f1cantly redgﬁgf between pa1rs of p1gs when

the plgs were penned 1n groups oﬁhfour compared to plgs. .

R

penned 1n groups of two. Thlsgmay btenterpreted as. a.

p0551ble sign of 1ncreased{aggre551on wlthln the larger‘

S
.

groups. _k , T o
. -7 v ' ' o
. The 1nab111ty of all fou?‘plgs in a pen to feed S~

together may" also ‘be an 1§d1catlon that feeder space was

‘ llm;ted, Rasmussen et al (1962) and Hansen et al. (4982) ¢

<%

-

reporte” that aggression is-increased due to competition for
feeder spaceé%%en all members of“a group can not feed o«

ébgethertéln thlS type of 51tuat10n not - only 1s the

s

A _@-‘-ﬁ']«_, : . EE
p~ﬁh§3a\Lr A . S

S\veral researchers have reported that aggresslon is "ﬁ{
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performance of the lower ranking 1nd1v1duals depressed”‘but
. ¥
also the»mean performance of the pen (Bryant 1972) . - 'Q

2 ,f Furthermore 1f the level of aggr§f51ondbad been greater

'1n the pens contalnlng four pigs posszbly due to 1nadequate
Q T
feeder sp&ée, the p1gs may have exchanged places at the

‘e;gf behav1our would reduce the amount

";'1t of utlme spent at™ the feeder .' ;"

»

resultlng 1n a reduqed feed 1ntaKe. %&Creasg@ feed N

R A . dv‘ - L
My o - » ~ (‘l“' “n

N . L
3?&_ ~ conSumptlon4ger unlt of t1me spent at the feeder for plgs :ﬁ
D houseﬁ 1nd4v1dually would é&so account for the 51m11ar N ,
Lo 'y .;“}'r , . K ‘% i !,'.‘;{-.é,
' performance (P>O 05) between‘these p1gs and those hou%e@@xn 5o
Lo 'i'\ M & o
e gpa%gs even though the” plgs penned in- paars spent .:.vm -\f, G
: S 51gn%f1cantly more. tlme feed;ng ; V K% ﬁ-fﬁf“div?-or

In addltlon,mthégamount of feed consumed by" tHe

1nd1y1dually penn“ p1gs may haVe been influenced by the

cJ‘

r_de51gn of - the pens 'Gralg (1981) suggested that the QOUnd of”

“feedlng is an adequate stlmulus to feedlng behav1our and

W R Ed

“that the phy51cal presence of anather pig w1th1n the pen is

not requlred so long as other p1gs are néarby. The pens used

in the current experlment were separated by w1re mesh, Thls'

_allowed for audltory, v1sual and 11m1ted phy51cal contact
7between plgSoln adjacent pens. Consquently p1gs housed‘

1nd1v1dually could have seen or heard the pigs. in

surroundlng pens feedlng and- thls could have stlmulated them"ﬁ

5

to consume more feed durlng a given feedlng bout.
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«

starter pigs. The reduction in voluntary feed
_ e :

.consumption when gigs are reared in groups of four appeared

‘to have accounted for the ‘observed dlfferences in growth
rates between plgs penned by this: system and those pennedV-

1nd1v1dually or 1n palrs. P0551ble reasons for the reductlon

"in feed 1ntake when plgs are. penned in groups of four may be

* 3

due to the level of aggre551on and (or) the S@Bllablfﬁly of

‘ At ) . ;ﬁ,\#?)‘l
‘feeder space; o

the method ofgpennyng 1nfluences the
*

7

)

I
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'vold plgs argﬁ%ed ‘a sem1 complex dlet rather'xw~

e

‘dlet oL , ﬁ LT

A P " VI.  Conclusion .
' x,

At weaning pigs are exposed to a number of nutritional,

social and environmental changes that constitute a

considerable stress on the young pig. These changes are

'suff1c1ent to make some plgs suscept1ble to disease and

‘L_!
cause a reductlon in the rate of grthh at weanlng
R

In order gp help increase the~acceptab111ty&of the

solid feed d1et and help allev1ate the growth check dietsi

it

- of varylng complex1ty are fed to starter plgs The r%suits

of Experlmenuﬂ@ prov1d% further evidence that ‘the. rate and

eff1c1e$c§ d? galn 1s 51gn1f1Cantly 1mproved when Eour weekj_

‘

3 )‘3_ lg ~ . - i
gl C s

The stress of weanlng 1s thought to be further

7aggravated by mOV1ng the plgs to a new env1nonment on the

day of weanlngTDMovement of the plgs to an unfamllaar pen-

< Tt

did not 51gn1f1cantly affecst postwean1ng~performance

W

although a greater number' of p1gs were~observed to scaur.

Wlthln tﬁf 11m1ts;of this experlment nutrltlonal stress at

s Y

weaning appeared to ‘have a more detr1mental 1nfluence on

v . » '\N,.J.,
‘ plglet performance after weanlhg than d1d movement toig ‘ :

unfamlllar pen. o : o o \
wu-t‘Experiment 4I“was undertaken on the’prem1se that the
performance of p1gs housed 1nd1v1dually may not be very
representatlve of how pigs perform in group 51tuat10ns. Feed
conyers;on efficiency was unaffected by .group size. Housing

pigs in groupS'of'fouf significantly, reduced voluntary feed

°
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y
1
b

consumption‘and averageﬁﬁaiiy gain compared to thoseghoﬁseda»“ﬁﬁ
1nd1viddﬁﬂly or in palrs ThlS effect could not be ' %1 i

Wiy
attrlbuted to a higher level or act1v1ty df%to the plgSO-'
hav1ng less Epace and therefore makbng‘fewer trnps tpgthe
feeder. Possible reasons for thelréductlon in volunta&y feed
°1ntake when plgs a;e housed in. groups of four ma%<be due to
a thher levef of aggre551on assoc1ated with competltlor for
X i?g;eder space Ai%iough each feeder*contalnedaslx hoffs and
o 'the recommended amount*of feeder space was enceeded plgs

Ah

\ housed 1n groups of four appeared to haVe d1ff1culty feedlng

g

ThlS may be due to the fact that 1ndav1dual~

Space could ‘not bﬁﬁ@@ﬁﬁtalned durlng feedlng Prov1d1ng
»&.7' ,-5",;«

'Afeeders where ‘the plgs could not see one. another ‘while
feedlng may - reduce the level of aggre551on and increase
performance when p1gs are housed in groups. .

- In conclu51on this experlment prov1des.ev1dence th@t R
the performance of starter pigs housed ;nd1v1d lly or in
palrs is not” representatlve of how plgS perform in group
.51tuatlons. In the future the 1nfluence of soc1a1 behav1our

v,on the performance of pigs may ‘have to be considered or the
appllcablllty of ‘the results from some experlments to..

-

commer01al 51tuaglon ’ may be 11m1ted

B e T - - . < - o
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Appendix Tthe 1. Sources of Variation for Experiment: 1.

Source of Variation - Degrees of Freedom
Block 1
Diet - 1
Block x diet 1
Sow/block x diet: 22
Movement 1
Movement x block i
Movement x diet 1

.23

Block, Diet, Block x» diet are all tested against Sow/block x
diet. ‘ IR ' : ‘
- ) \
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Appendix Table 2. Sources of Variation for Ekperiment 2,

Source of Variation Degrees of Freedom
Sow , 9
Stocking density 2 .

Sow x density . 18
Pen/sow/density- 5

Week 3

Week x sow 27

Week x density -6

Error 69 .-

Sow x ‘density and Pen/sow x density were"
error term for sow and stocking density.

-~

pooled to form the
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