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zeugen d i e n t de v o o r g e s c h i e d e n i s van deze d i e r e n a l s v a r i a b e l e 
meegenomen te worden ( d i t p r o e f s c h r i f t ) . 

2 V e r l i e z e r s e r v a r i n g i s b e l a n g r i j k voor de o n t w i k k e l i n g van normaal 
s o c i a a l gedrag. 

3 In e x p e r i m e n t e n , w a a r b i j het gedrag van s o c i a a l ge ï so l ee rde d i e 
ren w o r d t v e r g e l e k e n met d a t van een c o n t r o l e g r o e p van n i e t 
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t i s c h e z i n r e d u c e e r t vee l e xpe r imen ten t o t "case s t u d i e s " . 
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CHAPTER 1 

1. GENERAL INTRODUCTION 

During the last 30 years the environment of our livestock has 
o 

changed greatly. More animals then ever before are kept per m and the 

environment has become very monotonous. 

For pigs we have now substantial evidence that the actual situation 

in which the animals are kept, not only drastically changes their 

behaviour as compared with the former situation, but also leads to 

drawbacks in the animals' health and production (e.g. van Putten and 

Dammers, 1976; Ruiterkamp, 1985; Metz and Oosterlee, 1980; Hemsworth 

et al., 1981; Cronin, 1985; Cronin et al., 1982/1983). 

However, not only the actual situation during adult life, but also 

the conditions present in early life may deeply influence the behav

iour of adult animals. Experiments with - among others - rats, dogs 

and monkeys show that the social and physical environment in early 

life considerably influences adult behaviour. For instance social 

isolation in early life produced disturbed adult sexual and aggressive 

behaviour in Rhesus monkeys (Harlow and Harlow, 1962), Burmese Jungle 

Fowl (Kruijt, 1964) and rats (Peys, 1977; Timmermans, 1978; Koene and 

Van der Staak,1985). Further, an impoverished physical environment 

during the first months of life caused behavioural rigidity and a 

reduced learning ability in adult rats ( Gardner et al., 1975). 

It is therefore important to investigate whether or not early life 

conditions of piglets may influence their later behaviour. It will be 

clear that knowledge on this point is of practical interest, if, for 

instance, adult disturbed behaviour like highly aggressive or poor 

maternal behaviour appears to result from early life conditions. 

Insight in such relationships may indicate steps to be taken to prev

ent rather than fight undesirable behavioural symptoms of adult pigs. 

Only recently the effect of early experiences on later behaviour in 

pigs obtained attention. Hemsworth and coworkers showed that a lack of 

physical or visual contact with other pigs in early life had a nega

tive effect on sexual behaviour in boars and gilts (Hemsworth et al., 

1977, 1982). However, the effect of an impoverished environment during 

rearing on later behaviour in pigs is still not well documented. 

Recently Ruiterkamp (1985) reported that the incidence of sitting, 



sham chewing and massaging penmates as found in fattening pigs was 

relatively high for pigs reared in an impoverished environment as 

compared with pigs reared in an enriched environment. 

The present study was undertaken to investigate the different 

effects of impoverished and enriched environment during rearing on the 

behaviour of fattening pigs and on maternal behaviour of gilts. During 

rearing behavioural observations of individual animals were made. 

These observations were compared with those made during fattening and 

around farrowing of the same animals. 

The development of piglet behaviour during the first 8 weeks of 

life, when kept in either an enriched or in an impoverished environ

ment, is described and compared in chapter 3. 

Knowledge of this development and of differences in behaviour of 

piglets raised in the two different environments is important in order 

to be able to explain possible differences found in behaviour during 

the fattening period. Chapter 4 focuses on this period: the effect of 

rearing conditions on the development of the diurnal rhythm and on the 

synchrony of activity will receive special attention. The effect of 

rearing conditions on later behaviour around farrowing is reported in 

chapter 5. 

From several studies in pigs it is known that amongst others, 

bedding material strongly influences behaviour of piglets (van Putten 

and Dammers, 1976; Fraser, 1978; Schmidt and Adler, 1981; Bure, 1981). 

The significance of straw as bedding was studied by alternately offer

ing the piglets straw or a bare concrete floor; the results are des

cribed in chapter 6. 

A detailed description of the development of agonistic behaviour in 

piglets during the first 7 weeks of life is presented in chapter 7. 

The effect of floor space on the development of agonistic behaviour 

and its effect on adult behaviour is discussed in the same chapter. 

Finally, in chapter 8, the biological significance of early experience 

on adult pig behaviour and its significance for practical pig farming 

is discussed. 

First, in chapter 2, I shall outline the general way in which the 

animals were kept and observed. 



CHAPTER 2 

2. MATERIAL AND METHODS GENERAL 

Four litters of eight piglets each were reared in two different 

housing systems. The effects of these two rearing conditions on later 

behaviour were tested during: 

A) the fattening period and B) in the adult phase around farrowing. 

The same animals were followed during different stages of their life 

as described in chapters 3 to 5. 

2.1 Experimental design 

On four occasions, two pregnant gilts (sister pairs) were obtained 

from a commercial farm. Fourteen days before the expected farrowing 

date, one gilt of the pair was tethered in a farrowing crate by a 

breast girth. The other one was placed in a pen with straw bedding 

(straw pen) in which she could move around freely. The resultant 

litters were culled to eight piglets, if possible four males and four 

females. Observations began one day after the piglets were born. 

Within sister pairs, both farrowings occurred within four days. At the 

end of week 6, the litters were weaned by removing the sow. The 

piglets were observed for a further two weeks. At the end of week 8, 

four gilts (two from each litter) were put together in a small straw 

pen. These gilts were inseminated at their second oestrus and were 

individually housed in a small straw pen fourteen days before the 

expected farrowing. Observations on these gilts started five days 

before the expected farrowing and ended 13 days after farrowing. 

Farrowing was observed during six hours from the time of delivery of 

the first piglet. 

The remaining six piglets from each litter were transferred to a 

commercial farm for fattening. The litters were not mixed and each one 

remained intact in a pen until the age of 24 weeks. Observations of 

the behaviour of these fattening pigs started one week after arrival 

at the commercial farm. An overview of the experimental design is 

presented in figure 2.1. 
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Figure 2.1. Experimental design 

Table 2.1 shows the periods during which the observations took place 

and the number of animals involved. 

Table 2.1. Number of animals involved and the date of observations 

Piglets 

Litter number 

Sister-pair Crate 0* 9 Straw 6 9 

1 1 3 5 2 3 5 

2 3 2 6 4 2 6 

3 5 5 3 6 4 4 

4 7 4 4 8 4 4 

Observation period 

03-19-81 

06-07-81 

09-02-81 

12-09-81 

05-18-81 

08-05-81 

10-30-81 

02-05-82 

Total 14 18 13 19 



Gilts 

Litter number Observation period 

er 

1 

2 

3 

4 

-pair Crate 

1 

3 

5 

7 

9 
2 

2 

2 

2 

Straw 

2 

4 

6 

8 

9-
2 

2 

2 

2 

02-82 -

05-82 -

08-82 -

12-82 -

- 03-82 

- 07-82 

- 11-82 

- 01-83 

Total 8 8 

Fattening pigs 

Litter number Observation period 

Sister-pair Crate d 0 Straw d 0_ 

1 1 3 3 2 3 3 05-26-81 - 08-27-81 

2 3 2 4 4 2 4 08-13-81 - 11-16-81 

3 5 5 1 6 4 2 11-10-81 - 02-17-82 

4 7 4 2 8 4 2 02-18^82 - 05-26-82 

14 10 13 11 

2.2 Housing 

2.2.1 Piglets 

In the first eight weeks of their life the piglets were housed 

either in a farrowing crate or in a straw pen both of which were in 

the same stable and room of the experimental unit "De Haar" (Agri-

cultural University in Wageningen). The crate measured 2 X 2 m and 

had a fully slatted concrete floor, while the anterior part was cover

ed with a rubber mat (figure 2.2). The sow was restrained between iron 

bars and tethered with a breast girth. The sides of the crate were 50 

cm high multiplex partitions. The lying place of the piglets could be 

heated by an infra-red brood heater. The straw pen (figure 2.3) mea-
2 

sured 28 m and had a concrete floor covered with long straw. Approxi-
o 

mately 5 m was inaccessible to the sow. Twice a week part of the 

straw was replenished. Because all sows in the straw pen built nests, 

brood heaters were not used in the straw pen. 
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Fig. 2.3 

Large straw pen 

In the farrowing crate, nipple drinkers were situated in front of 

and behind the sow (for the piglets) (see figure 2.2). In the straw 

pen a bowl drinker and a nipple drinker were available for both sow 

and piglets. At the end of week 3 a creep feeder, with five feeding 

places, inaccessible to the sow, was placed in both pens. 

2.2.2 Gilts around farrowing 

After eight weeks, four gilts (two from the straw pen and two from 

the farrowing crate) were put together in a small straw pen (figure 

2.4). The pens measured 3.0 x 2.8 m and had a concrete floor covered 

with straw. Water was available via a drinker. Straw was replenished 

three times a week. Two weeks before the expected farrowing date the 

gilts were housed individually in the same kind of pens. These pens, 

the farrowing crate and the large straw pen, were situated in the same 

stable and room as before. 

The light regime was held constant: 12/12 hr light/dark with lights 

on at 08.00 hours. In the dark period a 25 Watt bulb placed above the 

crate and the small straw pens provided enough light to make direct 

observations possible and to assist video recording. Above the large 

straw pen, two 25 Watt bulbs were used. 
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Fig. 2.4. Small straw pen 

The temperature was regulated by a combination of central heating 

and ventilation (mean 20°C, range 14.5 - 26.5°). The relative humidity 

averaged 67% (range 50.0 - 87.0%). 

2.2.3 The fattening period 

On the commercial farm of the Adams family in Bennekom four pens 

were adapted to allow for continuous observations of the animals. The 

front of the pens consisted of welded mesh gate. A plank on the inside 

of the front partition prevented the animals from dunging in the 

feeding passage. The pens measured 2 X 3 m (figure 2.5) and had a 

fully slatted concrete floor. During the first three weeks a rubber 
9 

mat of 1.2 m provided the animals with a more comfortable ly ing a rea . 

Water was a v a i l a b l e v i a a n i p p l e d r i n k e r and feed v i a an a u t o m a t i c 

feeder wi th f ive feeding p laces per pen. 

1 Automatic feeder 

2 Nipple drinker 

3 Rubber mat 

4 Welded mesh gate 

Fig. 2.5. Fattening pen 



The light regime was held constant: 12/12 hr light/dark with lights 

on at 08.00 hours. In the dark period each pen was illuminated by a 25 

Watt bulb. The temperature in the stable, although not regulated 

thermostatically, was maintained above 10°C by means of two gas heat

ers (mean 16.2°C, range 7-30°C). 

2.3 Feeding 

Pregnant gilts were fed twice a day at 08.00 and 16.00 hours with 1 

to 1.5 kg/day of sow feed, which was increased to 4.5 kg/day in the 

third week of lactation. From the end of week 3 creep feed was pro

vided ad lib, for the piglets. Water was continuously available for 

gilts and piglets. The young gilts were fed restricted rations accord

ing to practical guidelines for growing gilts. 

The fattening pigs on the commercial farm were fed ad lib.. The 

first two weeks with creep feed were followed by three weeks starting 

feed and fattening feed until the end of the fattening. Water was only 

available from 08.00-09.00 and 18.00-19.00 hours daily. On very hot 

days, additional water was given from 13.00 to 14.00 hours. 

2.4 Health 

The piglets received iron injections at day two and the males were 

castrated on day 14 or 15. Teeth clipping and tail docking were not 

performed. The health of the animals was checked daily and, if neces

sary, the animals were treated by the veterinarian. 

2.5 Observations 

During the first eight weeks of life and around farrowing the 

animals were observed directly; 24-hour video-recording were made at 

regular intervals, as described in the following chapters. 

During the fattening period every three weeks 24-hour video-re

cordings were made. This resulted in five 24-hour recordings during 

fattening. 



CHAPTER 3 

3. BEHAVIOURAL DEVELOPMENT OF PIGLETS UNDER TWO DIFFERENT REARING 

CONDITIONS 

3.1 Introduction 

To investigate the effects of rearing conditions on later behaviour 

in pigs, the behaviour of piglets in two different housing systems was 

observed during the first 8 weeks after birth. Knowledge of the behav

iour of individual piglets during this period might be important to 

explain differences in behaviour in different housing conditions dur

ing later life of these piglets. The difference between the housing 

systems was made as large as possible to enhance possible divergent 

effects on later behaviour of the subjects. The two rearing conditions 

were : A) a farrowing crate, typical for the ones commercially used 

and B) a large straw pen (see chapter 2). 

In this chapter the development of behaviour of piglets under the 

two rearing conditions is described and compared. 

3.2 Material and methods 

The behaviour of 32 piglets from four litters kept on straw (straw 

animals) and of 32 piglets from four litters kept in a farrowing crate 

(crate animals) was observed for 8 weeks. The piglets were weaned at 

the end of week 6 by removing the sow. Each piglet was identified by 

an ear tattoo, and a large number painted on its back. Observations on 

individual piglets were taken from an observation post two metres 

above floor level. From this post the animals in both the straw pen 

and the farrowing crate were always visible. The behaviours were 

recorded via a so-called "ethopiano" (van Putten, 1976) and frequency 

and duration of individual behaviours were stored in a memory and 

punched on paper tape. All calculations were done with a DEC-10 com

puter. 

3.3 Ethogram of the piglets 

Resting behaviour 

Lying; Lying on side or belly without performing any other behavioural 

element described. It is recognized that lying on the belly not always 

means that the animal is resting. 



Lying at the udder: Lying with a nipple of the sow in its mouth 

without performing any other behavioural element described. 

Active or activity 

Active; The animal is performing any behaviour excluding resting 

behaviour. Note that this category is the sum of all active behaviour. 

Activities at the udder 

Sucking; More than half of the number of piglets are massaging or 

sucking the udder and the sow is in nursing position (lying down while 

exposing the udder). The behaviour of the individual piglet at the 

udder is scored as sucking. 

Manipulating the udder; Massaging the udder when the sow is not in the 

nursing position, or when half or less of the number of piglets are 

massaging or sucking the udder. In this context the behaviour of the 

individual piglet is scored as manipulating the udder. 

Feeding and Elimination 

Eating: Eating or chewing creep feed. 

Drinking: Drinking water. 

Elimination: Urinating or defecating. 

Exploration 

Sniffing objects: Sniffing, touching, nibbling, sucking or chewing 

objects above floor level. 

Sniffing substrate: Sniffing, touching, nibbling and sucking sub

strate. 

Chewing: Chewing particles other than creep feed, e.g. straw, faeces, 

wood chips with the head not in contact with objects or floor. 

Rooting: Moving the snout over the floor or objects with horizontal 

movements. The rooting disk is pressed with some force against floor 

or object. 

Social behaviour between piglets 

Nos ing piglet: sniffing any part of the body of littermates. 

Massaging or nibbling piglet: Rubbing the body of a littermate with 

rhythmical up and down movements of the snout. Mostly directed towards 

the belly and the soft tissue between fore and hind-legs. Nibbling, 

sucking or chewing any part of the body of a littermate. This element 
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includes tailbiting. 

Mounting; Placing both front hoofs on the partners back, with or 

without pelvic thrusts. 

Social behaviour between piglets and sow 

Nosing sow; Sniffing any part of the body of the sow. 

Massaging or nibbling sow; Rubbing the body of the sow, excluding the 

udder, with rhythmical up and down movements of the snout. Nibbling, 

sucking or chewing any part of the body of the sow, excluding the 

udder. 

Locomotion 

Moving; Walking without performing any other described element, but 

obviously directed towards a given object. 

Scampering: Scampering around the pen, including jumping and turning 

around the body axis. 

Climbing: Climbing over lying littermates or sow. 

Standing and sitting 

Standing and sitting; All standing and sitting without performing any 

other described behavioural element. 

Playful activities 

Shaking objects; Vigorously shaking objects taken into the mouth. 

Scampering; see locomotion. 

Comfort behaviour 

Scratching: Scratching the body with a hind leg. 

Rubbing: Rubbing the body against fixed objects or penmates (including 

the sow) or rubbing the anal region, while in a sitting posture, 

against the floor. 

Headshaking: Shaking the head, this is often seen after scratching the 

head and aggressive or playfull interactions. 

Stretching and yawning: Stretching part of or whole body, often simul

taneously yawning. 

Agonistic behaviour 

Ramming or pushing; Ramming or pushing littermates with the head, with 

or without biting. Only single knocks or bites were recorded as such. 

Fighting: Mutual pushing parallel or antiparallel, ramming or pushing 
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the opponent with the head, with or without biting in rapid succes

sion. Lifting the opponent by putting the snout under its body. 

3.4 Observations 

The litters were observed 2 days per week: on the first observation 

day of a week from 09.00-10.00, 11.00-12.00 and 13.00-14.00 hours, and 

on the second observation day from 10.00-11.00, 12.00-13.00 and 16.00-

17.00 hours. A pilot study had shown that during these periods high 

levels of activity and transitions from active to resting were most 

likely. The observations of the 2 days per week were summed and re

presented a week score. Per week and per piglet frequency and duration 

of the behaviours were then calculated. 

Within an observation hour every piglet was followed continuously 

for a two minute period. Per hour each piglet was observed for three 

of such periods. After each two-minute period, some time was lost in 

punching the stored data on paper tape, clearing the memory and iden

tifying the animal to be observed next. In every new hour, obser

vations began with the piglet one number higher than the piglet start

ed with in the preceding hour. The method of observing one piglet 

continuously for two minutes was preferred to a scanning method, in 

order to obtain a reliable estimate of the mean duration of the behav

iours. Another advantage of continuous observation of individual ani

mals is that even very short-lasting behaviours are recorded. The two 

minute period was chosen as a compromise between observing all the 

animals of a litter in a period as short as possible on the one hand, 

and on the other hand observing long enough to be able to make a good 

estimate of the mean durations of most behaviours. It is recognized 

that duration of behaviours which on the average last longer than two 

minutes e.g. sucking or sleeping, cannot be estimated adequately by 

the method chosen. 

Because observations took place during a limited period of the day, 

statements about differences between activity levels of the piglets in 

the two housing systems cannot be made. In order to measure these 

differences more directly, 24-hour video-recordings were made in sev

eral weeks. From these records the proportion of piglets not lying 

(that is being active) was registrated at 10-minutes intervals. Mea

sured over 24-hours, no difference in total activity levels were 
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found between litters in the two housing systems (see chapter 4). 

However during the specific observation times differences in activity 

between both housing systems were found, especially after week four. 

The straw animals appeared to be observed more often in their active 

periods than the crate animals. To compensate for this effect the 

duration of all behaviours other than lying were expressed as percent

ages of the total activity during observation. 

The mean durations of the separate behaviours were calculated by 

dividing total duration by total frequency. Because a behaviour could 

start before a two-minute observation period started and could outlast 

the observation period the mean duration of some behaviours may be 

underestimated. 

3.5 Statistical analyses 

The eight weeks of observation, including the six weeks during 

which the piglets were still with the sow, were taken as eight or six 

samples from the same piglet. Because the experimental unit was the 

litter, the mean values per litter over the eight or six weeks were 

used to test differences between housing systems and sister pairs. By 

means of orthogonal polynomials (Snedecor and Cochran,1967) linear 

trends over eight or six weeks were tested. The weekly percentage 

scores, after an arcsine square root transformation (Sachs,1984), were 

treated by a two-way analysis of variance (BMDP2V, BMDP Statistical 

Software, W.J. Dixon, 1983) (see appendix A for the p values of the 

analysis of variance). 

Because some behaviours were not scored every week for each piglet 

changes of mean duration of the behaviours were tested by the Spearman 

Rank test (Siegel, 1956) using the mean values per housing system per 

week. 

Anova model: 

Yijk =ya + SPi + Hj + eijk 

Y = dependent variable 

Ai = overall mean 

SP = effect of sister pairs i= 1, 4 

H = effect of housing system j= 1, 2 

e = error 
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3.6 Results 

To avoid an unreadable summing up of all results of the direct 

observations in detail, the behaviours are taken together in more or 

less coherent groups. These groups are presented successively, each 

followed by a discussion. 

3.6.1.1 Active 

- Percentage t ime spent on a c t i ve 

Mean a c t i v i t y over t h e e i g h t weeks was h i g h e r in s t r aw t han i n 

c r a t e animals (Fl ,3=11.43; p<0.05) ( f i g u r e 3.1). 

% OBSERVATION TIME 
60 r 

40 

20 

ACTIVE 

STRAW PEN 
> CRATE 

0 2 4 6 8 
WEEKS 

Fig. 3.1; Ordinate,percentage of total observation time piglets were 

observed active; Abscissa, age of the piglets in weeks; Arrow, time of 

weaning. 

After week 5 the differences between both groups increased. 

3.6.1.2 Discussion 

During the observation hours (09.00-14.00 and 16.00-17.00 hours) 

the activity of the piglets in the straw pen increased from week 1 to 

week 7 but decreased in week 8. The mean activity over the eight weeks 

was 37%. On the other hand, the piglets in the farrowing crate showed 

a fairly constant activity level over the eight weeks. Their mean 

activity over the eight weeks was 29.5%. However, measured over 24-

hour periods in weeks 1, 2, 4, 6 and 8, the mean activity of the straw 

animals was 29.7 and of the crate animals 29.5% (see chapter 4). 
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Measurements over the same weeks during d i r e c t observat ions revealed 

an a c t i v i t y for s t r aw a n ima l s of 33.8% and for c r a t e a n ima l s 27.7%. 

These f indings s t r e s s the importance of 24-hour observat ions in quan

t i f y ing d i f fe rences in behaviour due t o hous ing s y s t ems . S t a t emen t s 

about such d i f fe rences in behaviour, based on a l im i t ed p a r t of a 24-

hour p e r i o d and no t c o r r e c t e d for p o t e n t i a l d e v i a t i o n s due t o t h e 

chosen o b s e r v a t i o n t i m e s , shou ld be t r e a t e d w i t h c a u t i o n (T rox l e r , 

1979). 

3.6.2.1 Sucking 

Feeding and e l imina t ion 

- Percentage t ime spent on sucking, feeding and e l imina t ion 

One of t h e most dominant b ehav iou r s for t h e p i g l e t s i s s uck ing 
( f igure 3 . 2 ) . 
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. .A . 
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%TIME ACTIVE 
40 r 

EATING.DRINKING AND ELIMINATION 

Fig- 3.2. Sucking Fig. 3.3. Feeding and elimination 

Ordinate, percentage of the total time active; Abscissa, age of the 

piglets in weeks; Arrow, time of weaning. 

During the first two weeks approximately 30% of the activity of the 

piglets was devoted to this behaviour. No differences between housing 

systems were found in the mean percentages of time spent sucking over 

the six lactation weeks. Sucking decreased over the six lactation 

weeks in both housing systems (Fl,3=30.33; p<0.05). The differences 
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found in week 5 and 6 are mainly due to longer sucking periods in the 

crate animals. 

While sucking decreased with age of the piglets, the time spent on 

feeding, drinking and elimination increased (figure 3.3). 

From week 4 onwards, eating formed the major part of the behaviour

al category feeding and elimination (straw animals 82%, crate animals 

84.3%). Over the eight weeks no differences in time spent on feeding 

and elimination were found between housing systems. Feeding and elimi

nation increased with age of the piglets (Fl,3=108.47; p<0.01). After 

weaning (week 7 and 8) the crate animals seemed to spend relatively 

more time on feeding and elimination than the straw animals. 

The above mentioned behaviour mostly lasted longer than two min

utes, and therefore the mean durations of these behaviour could not be 

calculated adequately. 

3.6.2.2 Discussion 

Essential behaviours like sucking, feeding and elimination were not 

influenced by the housing systems. In the first three weeks, a major 

part of the activity of the piglets was devoted to sucking. The time 

spent on sucking decreased over the six lactation weeks and after week 

3, when the piglets received creep feed, eating became a dominant 

activity for the piglets. In the weeks 5 and 6 the crate animals spent 

more time on sucking than the straw animals. This was not only due to 

1) longer nursings of the crate animals (see chapter 4) but also to 2) 

the relative low total activity of the crate animals. A similar rea

soning holds for the differences in feeding time during week 5 to 8. 

In chapter 4 this will be discussed in more detail. 

3.6.3.1 Exploration 

- Percentage time spent on exploratory behaviours 

Besides on behaviours that are essential for survival of the pig

lets, a lot of time was spent on behaviour directed to the environ

ment. The piglets investigated (explored) their environment by sniff

ing, biting or rooting. Figure 3.4 shows the development of explora

tion over the eight weeks. 
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Fig. 3.4. Exploration 

Ordinate, percentage of total time active; Abscissa, age of piglets in 

weeks; Arrow, time of weaning. 

Straw animals spent more time in exploration than crate animals 

(Fl,3=37.67; p<0.01). In both housing systems, exploration increased 

with age of the piglets (Fl,3=634.80; p<0.001). 

Exploration consisted of several behaviours: sniffing object, snif

fing substrate, rooting and chewing. 

Crate animals showed more sniffing objects (figure 3.5) than straw 

animals (Fl,3 = 15.58; p<0.05). In both housing systems this behaviour 

increased over the eight weeks (Fl,3=55.66; p<0.01). 

A large part of the total activity was spent sniffing substrate 

(figure 3.6). This behaviour increased from week 1 to 8 (Fl,3=62.30; 

p<0.01). No differences between housing systems were found in the 

total time spent on this behaviour nor in the rate of development over 

the eight weeks. 
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Fig. 3.5. Sniffing objects Fig. 3.6. Sniffing substrate 

Ordinate, percentage of total time active; Abscissa, age of piglets in 

weeks; Arrow, time of weaning. 

Chewing appeared to be an important behaviour (figure 3.7), since 

after week 3 the piglets in the straw pen spent 20 to 30% of their 

activity chewing. The crate animals reached their maximum (8%) on week 

8. The difference between housing systems in time spent on this behav

iour was significant (Fl,3=93.67; p<0.01). In both housing systems 

chewing increased from week 1 to week 8 (Fl,3=132.64; p<0.01). 

The straw piglets showed more rooting over the eight weeks than 

the crate piglets (Fl,3=18.86; p<0.05) (figure 3.8). 

In both housing systems rooting increased from week 1 to week 8 

(Fl,3=63.52; p<0.01). The straw piglets performed already much rooting 

in week 2, whereas the crate piglets showed substantial rooting only 

from week 3 onwards. After weaning, the differences between the hous

ing systems seemed to disappear. 
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Fig. 3.7. Chewing Fig. 3.8. Rooting 

Ordinate, percentage of total time active; Abscissa, age of piglets in 

weeks; Arrow, time of weaning. 

- Mean duration of bouts of separate exploratory behaviours 

Sniffing objects was performed longer by the crate piglets than by 

the straw piglets (Fl,3=13.37; p<0.05). 

No differences between the housing systems were found in mean 

duration of sniffing substrate and rooting. Straw piglets chewed for 

longer periods than the crate piglets (Fl,3=41.30; p<0.01). 

The mean durations over the eight weeks of bouts of separate explo

ratory behaviours in straw and crate piglets are shown in table 3.1. 

Table 3.1. Mean durations of bouts of separate exploratory behaviours 

over eight weeks. The values presented are seconds. 

Crate 

Straw 

Sniffing 
objects 

5.72 

4.21 

Sniffing 
substrate 

4.77 

4.34 

Chewing 

4.87 

9.91 

Rooting 

6.08 

5.32 

The mean durations of exploratory behaviours either increased or 

did not change over the eight weeks (table 3.2). 
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Table 3.2. Spearman Rank correlation with age of the piglets 

Sniffing Sniffing Chewing Rooting 
substrate objects 

Crate 0.762* -0.131 0.786* 0.667* 

Straw 0.905** 0.429 0.595 0.320 

* p=<0.05; ** p<0.01; n=8 

3.6.3.2 Discussion 

Exploration increased very rapidly over the first eight weeks of 

life in both housing systems. This behaviour obviously is very im

portant for the piglets as indicated by its substantial contribution 

to the total activity of the piglets. Over the eight weeks, straw 

piglets spent on average 44% of their active time exploring, the crate 

piglets only 24.9% . In a comparison of the behaviour of straw and 

flatdeck piglets van Putten and Dammers (1976) found an average of 

32.4% exploration (expressed as percentage of the total activity, and 

calculated from their original data) in straw piglets aged 4-6 weeks. 

Flatdeck piglets showed an average of only 16.2% exploration. These 

percentages are lower than the present ones for piglets of the same 

age, probably due to the fact that van Putten and Dammers based their 

findings on 24-hour observations including the dark period when explo

ration per activity time is low. The exploration-ratios for straw 

piglets/crate piglets and straw piglets/flatdeck piglets over the same 

weeks are remarkably similar in both studies, namely 1.83 and 2.0 

respectively. This similarity is even more striking, since the obser

vation methods were quite different. Van Putten and Dammers used a 

two-minute point-sampling method, while I used continuous observations 

of 2 minutes on individual piglets. 

The development of exploration over the 8 weeks was the same for 

both housing systems; with increasing age the piglets spent more time 

exploring. Van Putten and Dammers also found an increase in explo

ration from week 4 to week 6 in straw piglets with an unrestrained 

sow. The piglets in the straw pen started to leave the nesting site 

frequently on day 4 or 5 and soon thereafter utilized the whole pen. 

Piglets of the European wild boar also leave the nesting site at this 

age, depending on ambient temperature, and start exploring their 

environment (Gundlach, 1968). The piglets in the farrowing crate were 
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near the brood heater most of the time in the first week, but never

theless used the whole farrowing crate area. Already during the first 

week straw piglets performed more exploration than crate piglets. 

Immediately after weaning there seemed to be an extra increase in 

exploration in both housing systems. This is probably induced by 

weaning as shown by Fraser (1978) and Schmidt and Adler (1981). 

There were large differences for the separate exploratory behav

iours between straw and crate piglets. The behaviour of straw piglets 

was more orientated towards the substrate than that of the crate 

piglets. Of course the substrate (straw) offered good opportunities 

for rooting and chewing. Chewing appeared to be a dominant behaviour 

in straw piglets. A lot of time was spent chewing on straw, especially 

when the piglets were lying down together before falling asleep. Bouts 

of chewing lasted for an average of 9.91 seconds in straw piglets. 

Crate piglets also showed chewing but only for a small proportion of 

their active time. Bouts of chewing were very short; an average 4.87 

seconds. Crate piglets chewed pieces of the rubber mat and sometimes 

faeces of the sow, objects which were probably not the most preferred 

ones. Sniffing substrate did not differ between crate and straw pig

lets. Over the eight weeks, the piglets in both conditions spent 

increasingly more time sniffing the substrate. The average duration of 

such sniffing bouts was almost the same for crate and straw piglets. 

However, crate piglets paid more attention to objects above floor 

level as compared to the straw piglets. They were strongly attracted 

to the breast girth and the chain of the sow, on which they could 

chew. However, only one or two piglets at a time could manipulate this 

girth and chain. After weaning, the girth and chain were not removed 

from the crate, and in week 7 and 8, sometimes all piglets could be 

seen manipulating these objects simultaneously. Thus the girth and 

chain compensated at least partially for the lack of opportunity to 

chew on substrate. 

Crate piglets showed a delayed development of rooting. Straw pig

lets already performed much rooting in week 2, whereas the crate 

piglets did so from week 3 onwards. Taking this phase shift of one 

week into account, the development over time of rooting was almost the 

same for crate and straw piglets. After weaning, the difference in 
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t ime spen t r o o t i n g be tween s t r aw and c r a t e p i g l e t s was very sma l l . 

F u r t he rmore , t h e ave rage d u r a t i o n of a r o o t i n g bout appeared t o be 

very cons i s t en t over the e n t i r e e ight weeks and did not d i f f e r between 

s t r aw and c r a t e p i g l e t s . Root ing i s a ve ry impo r t a n t b ehav iou r for 

p i g l e t s , s i n c e i t makes food i n t h e s o i l a c c e s s i b l e . Wood-Gush and 

Stolba (1983) repor ted t ha t domesticated p igs he ld in a "pig park" of 

approximately 1.4 ha, spent 51% of t h e i r daytime root ing. 

Apparently, the s ubs t r a t e in the s traw pen gave the p i g l e t s enough 

s t imu la t i on t o enhance root ing and maintain i t s performance a t a high 

l eve l . In the farrowing c r a t e , with no s u i t ab l e s ubs t r a t e t o root in , 

the p i g l e t s s t i l l performed t h i s s pec i e s - spec i f i c behaviour. The r e 

duced oppor tuni ty t o perform chewing of and roo t ing in s u i t ab l e sub

s t r a t e was probably an important cause of the i n tens ive massaging or 

n ibbl ing of penmates recorded for c r a t e p i g l e t s . 

3.6.4.1 Social behaviour between p i g l e t s 

- Time spent on s o c i a l behaviour between p i g l e t s 

Nosing p i g l e t i s p r obab ly impo r t an t for i n d i v i d u a l r e c o g n i t i o n 

between p i g l e t s . 
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Fig- 3.9. Nosing between piglets Fig. 3.10. Massaging or nibbling 

piglets 

Ordinate, percentage of total time active; Abscissa, age of piglets in 

weeks; Arrow, time of weaning. 
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The time spent on this behaviour and its development over the first 

eight weeks of life of the piglets was not influenced differently by 

the housing systems (figure 3.9). Nosing piglets decreased with age of 

the piglets (Fl,3= 197.80; p<0.001). 

Clear differences between housing systems were found for massaging 

and nibbling piglets (figure 3.10). This form of very intensive con

tact between littermates was seldom recorded for straw piglets, but it 

was very common for crate piglets, (Fl,3=71.89; p<0.01), and increased 

sharply after weaning in crate piglets. 

Mounting was rarely observed, 18 times in straw piglets and 9 times 

in crate piglets. 

- Mean duration of bouts of separate social behaviours between piglets 

There were no housing differences for the average duration of 

nosing piglet (table 3.3). In both housing systems, the average bout 

length decreased over the first six weeks (Spearman rank correlation 

crate piglets rs= -1, p<0.01; straw piglets r =-0.94, p<0.01; n=6) 

(figure 3.11). 
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Fig. 3.11. Nosing between piglets. 

Ordinate, mean durations of bouts in seconds; Abscissa, age of the 

piglets in weeks; Arrow, time of weaning. 

After weaning, the average duration of nosing littermates increased 
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in both housing systems (Wilcoxon matched pairs test, crate piglets 

2=2.02, p<0.05, n=26; straw piglets, z=2.00, p=0.05, n=31, two-

tailed) . 

Table 3.3. Mean duration of bouts of social behaviour between piglets 

over eight weeks. The values are presented in seconds. 

Nosing between 

piglets 

Crate 1.58 

Straw 1.52 

Massaging or nibbling 

piglets 

6.44 

4.01 

Over the eight weeks, the average duration of massaging or nibbling 

piglets (table 3.3) was longer in crate piglets than in straw piglets 

(Fl,3=12.93; p<0.05). Straw piglets also showed a fairly constant 

average duration over the same period (range: 3.39 - 4.39 seconds). 

The crate piglets varied with a weekly average between 4.91 and 

7.63 seconds. 

3.6.4.2 Social behaviour between piglets and sow 

- Time spent on social behaviour between piglets and sow 

Apart from activities at the udder, the piglets had little physical 

contact with the sow. In both housing systems, the time spent by 

piglets in nosing the sow was similar (figure 3.12). 
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Fig- 3.12. Nosing sow Fig. 3.13. Massaging or nibbling sow 

Ordinate, percentage of total time active; Abscissa, age of piglets in 

weeks; Arrow, time of weaning. 
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Nosing t h e sow dec r ea sed as l a c t a t i o n p r og r e s s ed (F l ,3=152.83; 

p<0.01). 

Massaging or n i b b l i n g t h e sow was most f r equen t in c r a t e p i g l e t s 

(F l ,3=55.68; p<0.01). S t raw p i g l e t s on t h e ave rage never s pen t more 

than 1% of t h e i r a c t i ve t ime on t h i s behaviour ( f igure 3.13). 

Manipulating the udder of the sow was performed more by the c r a t e 

p i g l e t s t han by t h e s t r aw ones (F l ,3=21.37; p<0.05). However, i n bo th 

housing systems a l a rge p ropor t ion of a c t ive t ime was devoted to t h i s 

b ehav iou r ( f i gu r e 3.14). 
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Fig. 3.14. Manipulating the udder of the sow 

Ordinate, percentage of total time active; Abscissa, age of piglets in 

weeks; Arrow, time of weaning. 

The crate piglets spent on the average 20.5% and the straw piglets 

13.8% of their active time on this behaviour. 

- Mean duration of bouts of separate social behaviours between piglet 

and sow 

No differences between housing systems were found in the average 

duration of nosing the sow (table 3.4). The mean duration of this 

behaviour decreased over the lactation period, although this decrease 

was only significant for the crate piglets (figure 3.15). 

(Spearman rank correlations of nosing the sow with age of the piglets: 

Crate piglets rs=-0.83, p=0.05; straw piglets rs=-0.61, NS.) 
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Fig. 3.15. Nosing between piglets and sow. 

Ordinate, mean duration of bouts in seconds; Abscissa, age of piglets 

in weeks; Arrow, time of weaning. 

Table 3.4 shows the average duration in seconds over six weeks of 

separate bouts of nosing sow, massaging nibbling sow and manipulating 

the udder. 

Table 3.4. Mean duration of bouts of separate social behaviours be

tween piglets and sow and manipulating the udder of the sow over the 

first six weeks in seconds. 

Crate 

Straw 

Nosing 

sow 

2.69 

2.75 

Massaging or 

nibbling sow 

9.14 

3.59 

Manipulating 

the udder 

29.28 

23.39 

The mean duration of massaging or nibbling sow was always longer 

for the crate piglets than for the straw piglets (Fl, 3=16.40; p<0.05). 

In crate piglets this behaviour showed an increase in mean duration 

from week 1 to week 4. Over week 4 to week 6 the mean duration was 

stable (figure 3.16). In straw piglets, the mean duration of massaging 

or nibbling the sow was fairly constant. 
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Fig. 3.16. Massaging or nibbling Fig. 3.17. Manipulating the udder 

the sow of the sow 

Ordinate, mean durations of bouts in seconds; Abscissa, age of the 

piglets in weeks; Arrow, time of weaning. 

Manipulating the udder could last more than half a minute (fig

ure 3.17). No significant difference was found between straw and crate 

piglets in this behaviour. In crate piglets its mean duration was 

always longer than 25 seconds, while in straw piglets, except for week 

1, it was always shorter than 25 seconds. 

3.6.4.3 Discussion 

No differences between both housing systems were found in time 

spent in, or the mean duration of nosing piglets. In view of the 

difference in floor space, it was expected to find more nosing piglets 

in the farrowing crate; a smaller floor space should enhance the 

chance of encounters. Although pigs have good visual capacities 

(Graf, 1976), smell appears to dominate in individual recognition. 

Investigations by Ewbank, Meese and Cox (1974) make this plausible. 

Blinding pigs by means of opaque contact lenses did not influence the 

establishment of a hierarchy in 8 to 15-week old unfamiliar pigs; as 

under normal conditions, within 48 hours the hierarchy was estab

lished, (Meese and Ewbank, 1973). When the heads of the pigs were 

covered with hoods, unfamiliar pigs were not able to establish a 

hierarchy. After removing the hoods the pigs started to fight and to 

nose each other intensively. Smell seemed to play an important role in 

individual recognition. After adapting the hoods to allow vision, pigs 
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were able to establish a hierarchy within a few days. Thus smell and 

vision, and probably also sound (Klingholz und Meynhardt, 1979) all 

play a role in individual recognition in pigs. This fits the present 

findings. During the first two weeks the piglets spent relatively much 

time nosing each other, and the mean duration of nosing bouts was 

long. Both the time spent nosing as well as the mean duration of 

nosing bouts decreased rapidly with increasing age of the piglets. 

Apparently, the piglets came to know each other with time. However, 

since it is unlikely that piglets within a group recognize a litter-

mate at distance on smell only, it is to be expected that with in

creasing age (i.e. increasing familiarity) piglets recognize group 

members also by sight and sound. This may explain why no difference 

for nosing was found between housing systems. 

In addition, no differences were found in time spent on, and mean 

duration of, nosing sow. These contacts between piglets and sow mostly 

occurred around nursing periods. Because the nursing frequency de

creased over the lactation period, nose contacts between piglets and 

sow also decreased. The nose contacts with the sow, which were always 

longer than those with littermates, are important for the piglets. 

Within one or two days after farrowing the sow recognizes her piglets 

by smell and will attack unfamiliar piglets (Meese and Baldwin, 1975). 

In free moving domesticated or wild sows that have a nest, intensive 

contact between sow and piglets is ensured, since the piglets do not 

leave the nest before four or five days after birth. In tethered sows 

almost all interactions with the sow are initiated by the piglets and 

these are determined only by the high frequency of nursing in the 

first week. One should, therefore, expect more nosing sow in the straw 

pen. However, nosing sow was only recorded if a piglet took the ini

tiative to nose the sow and not the other way around. These nose 

contacts with the sow were apparently not influenced by the housing 

system but rather depended on the nursing frequency. In the present 

study, the frequency was the same in both housing systems (see chap

ter 4). Indeed, Metz and Oosterlee (1981) using similar housing sys

tems also found no differences in nosing sow initiated by the piglets. 

However, they reported more nosing sow initiated by the sow in the 

straw pen. 
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Crate piglets spent more time on massaging or nibbling littermates 

or sow than the straw piglets. In the straw piglets no change was 

found over the eight weeks, as was reported also by Van Putten and 

Dammers (1976), Fraser (1978) and Schmidt and Adler (1981). The mean 

duration of these behaviours was always longer in crate piglets. 

Massaging or nibbling littermates or sow was mostly seen during tran

sitions from activity to resting when some piglets were already lying 

down and others still exploring. The transition period from being 

active to rest of the entire litter could last several minutes in 

crate piglets; this contrasts with straw piglets which usually lay 

down simultaneously and started chewing straw. As mentioned before, 

the crate offered few suitable objects to manipulate, and only a 

limited number of piglets could do so simultaneously. In the second 

week, the crate piglets developed a pattern in which some piglets 

manipulated the favourite object, while the others rested. In that 

situation exploring piglets often encountered lying littermates and 

started massaging or nibbling them; mostly these lying piglets rose up 

after being manipulated. This often caused a lot of disturbance in the 

farrowing crate (see also chapter 4). After the second week, crate 

piglets spent approximately the same amount of time massaging and 

nibbling littermates as massaging or nibbling sow. The sow appeared to 

be more tolerant to massaging or nibbling by her piglets, since the 

mean duration of this behaviour was longer than the duration of mas

saging or nibbling piglets. Straw piglets spent little time of all 

this massaging or nibbling. A similar result was reported for straw 

piglets by Van Putten and Dammers (1976), Fraser (1978), and Schmidt 

and Adler (1981). 

Very high scores were found on the behaviour manipulating the 

udder. Because crate piglets showed more post sucking massage and did 

not simultaneously start or end a nursing period as did the straw 

piglets, the scores for this behaviour were rather high in the crate 

group. The mean duration of manipulating the udder was always longer 

for crate piglets than for straw piglets, except in week 1. The high 

score for the straw piglets in the first week may be explained by the 

fact that sow and piglets shared the same nesting site. This meant 

that the udder of the sow was always within reach of the piglets and 

could be manipulated very easily. In the farrowing crate, the piglets 
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were mostly lying under the heater well away from the sow. In week 4, 

massaging and nibbling littermates and sow decreased for crate pig

lets. This may be due to the presence of the creep feeder, in which 

the crate piglets often rooted without eating. Therefore, the creep 

feeder presented an enrichment of the environment that directly re

duced massaging and nibbling littermates and sow. This is one argument 

that suggests that massaging or nibbling littermates or sow is a 

redirected exploratory behaviour, as previously stated by Van Putten 

and Dammers (1976). Another argument is that after weaning this be

haviour strongly increased in the crate piglets but not in the straw 

piglets. An important source of exploration, the sow, had disappeared 

from the farrowing crate. The difference between straw and crate 

piglets in the time spent massaging and nibbling littermates and sow, 

and manipulating the udder, partly compensated for the difference in 

time spent on exploration between straw and crate piglets. There are 

therefore, good reasons to believe that there exists a norm or 'Soll

wert' for exploration in piglets (Wiepkema, 1981). At least in the 

impoverished environment there was no change in the development of 

exploration over the first eight weeks of life of crate piglets as 

compared with straw piglets. Furthermore the lack of suitable sub

strate to chew on or to root in did not fully suppress this behaviour 

(in the case of rooting, the development was only delayed) and the 

piglets readily accepted alternatives such as littermates and sow. 

However, one should keep in mind that by comparing enriched and impov

erished environments, we do not prove a causal relationship between 

exploration on the one hand, and massaging or nibbling littermates or 

sow on the other. Experiments in which suitable substrate is offered 

and taken away successively might give a more decisive answer (see 

chapter 6). 

3.6.5.1 Locomotion, Standing and Sitting, Playful activities and Com

fort behaviour 

- Time spent on locomotion, and standing and sitting 

Although the straw piglets had much more floor space available than 

the crate piglets, no differences in locomotion were found (fig

ure 3.18). 
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Fig. 3.18. Locomotion Fig. 3.19. Standing and sitting 

Ordinate, percentage of total time active; Abscissa, age of piglets in 

weeks; Arrow, time of weaning. 

In both housing systems locomotion decreased over the eight weeks 

(Fl,3=103.75; p<0.01). 

The time spent on standing and sitting (figure 3.19) was always 

higher in crate piglets than in straw piglets (Fl,3=21.43; p<0.05). 

- Mean duration of bouts of locomotion, and standing and sitting 

The mean duration of bouts of locomotion also did not differ be

tween straw and crate piglets and was very constant over the eight 

weeks (table 3.5). 

Table 3.5. Mean duration of bouts of locomotion, and standing and 

sitting over eight weeks in seconds. 

Locomotion Standing and sitting 

Crate 2.84 3.37 

Straw 2.93 2.48 
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The mean duration of bouts of standing and sitting was longer in 

crate piglets than in straw piglets (Fl,3=12.63; p<0.05). 

- Time spent on playful activities 

Scampering (included under locomotion) is considered to be a play

ful activity. Together with shaking object, it was added to the play

ful activity score. These were the only activities for which un

ambiguously could be decided whether they were play or not. This 

contrasted with agonistic encounters, in which play easily merged into 

aggression and vica versa. Only after an interaction had occurred one 

could decide whether it had been play or not. 

With respect to playful activities, no significant differences were 

found between straw and crate piglets. Straw piglets spent 1.4% of 

their active time on playful activities, while crate piglets did so 

for 0.8%, as calculated over the entire eight weeks. 

- Time spent on comfort behaviour 

No differences were found for comfort behaviour between the housing 

systems. Comfort behaviour decreased with age of the piglets in both 

systems (Fl,3=18.69; p<0.05) (figure 3.21). 
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Fig. 3.21. Comfort behaviour 

Ordinate, percentage of total time active; Abscissa, age of piglets in 

weeks; Arrow, time of weaning. 

3.6.5.2 Discussion 

Moving was the behaviour scored most frequently under locomotion. 

This behaviour took up locomotion almost completely. Moving was rather 

similar in straw and crate piglets. The mean duration of bouts of 
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l ocomot ion was t h e same for s t r aw and c r a t e p i g l e t s , 2.9 and 2.8 

seconds r e spec t ive ly . The c r a t e p i g l e t s of ten performed sn i f f ing sub

s t r a t e and r o o t i n g wh i l e s t a nd i ng whereas s t r aw p i g l e t s were more 

of ten moving while sn i f f ing s ubs t r a t e and roo t ing . 

S t and ing and s i t t i n g were obse rved more i n c r a t e t h an in s t r aw 

p i g l e t s . In bo th g roups of p i g l e t s , s t a n d i n g and s i t t i n g d e c r e a s ed 

from week 1 t o week 4 . In week 5 and week 6, s tanding and s i t t i n g i n 

creased, however, in c r a t e p i g l e t s . Presumably one of the reasons for 

t h i s was the decreasing f loor space per p i g l e t , s ince they were grow

ing f a s t . The ly ing a rea , the rubber mat, became too small t o offer a 

c omfo r t ab l e r e s t i n g p l a c e t o a l l t h e p i g l e t s . Much d i s t u r b a n c e r e -

s u l t a t ed from p i g l e t s c l imbing over l i t t e r m a t e s in search for a good 

r e s t i n g p l a c e . Th i s , i n t u r n , o f t e n l ed t o s t a nd i ng or s i t t i n g of 

p i g l e t s a l r e a d y l y i n g and somet imes a l s o t o s h o r t a g o n i s t i c i n t e r 

ac t ions . This source of d i s turbance adds t o t h a t induced by massaging 

or n i b b l i n g l i t t e r m a t e s , a s a l r e a d y ment ioned. In week 7, d i r e c t l y 

a f t e r weaning, s t a n d i n g and s i t t i n g con t i nued t o i n c r e a s e . Al though 

removing t h e sow a f fo rded e x t r a l y i ng space for t h e p i g l e t s , t h ey 

c on t i nued t o use t h e i r p a r t of t h e rubber mat a s a l y i n g s i t e . Th is 

impl ies t h a t the increase in s tanding and s i t t i n g from week 6 t o week 

7 was due t o the increase in massaging or n ibbl ing of l i t t e r m a t e s in 

the same per iod. However, in week 8 the p i g l e t s in the farrowing c r a t e 

used t h e e n t i r e r ubber mat. Th i s r educed t h e amount of s t a nd i ng and 

s i t t i n g due t o d i s turbances as induced by l i t t e r m a t e s in search for a 

good r e s t i ng p lace . However, during week 8, s tanding and s i t t i n g were 

lower t han was t o be expec t ed on t h e b a s i s of t h e h i gh l e v e l of 

massaging or n ibbl ing p i g l e t s . One poss ib le explanat ion might be t h a t 

a f t e r weaning the c r a t e p i g l e t s i nc reas ing ly reacted t o massaging or 

n ibbl ing with ramming or pushing r a the r than with s tanding and s i t t i n g 

( see page 35). 

P l ay fu l a c t i v i t i e s . P lay was d i f f i c u l t t o d e f i n e and a lmos t im

p o s s i b l e t o s c o r e r e l i a b l y du r i ng d i r e c t o b s e r v a t i o n s . E s p e c i a l l y 

during i n t e r a c t i on s between p i g l e t s , p lay and f igh t g radual ly merged. 

There i s some c on t r ov e r s y over t h e r e l e v an c e of p l a y i n mammals. 

According t o Smith (1982) ". . . . the primary function of animal p lay i s 

t o provide i nd i r e c t p r a c t i c e for c e r t a i n s k i l l s when d i r e c t or opt imal 
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practice is unlikely or unsafe". Other authors approach play as imma

ture and incomplete adult behaviour that has direct effects and a 

function during development (Lazor and Bechhorn, 1974). However, both 

theories lead to the same conclusion, namely that early social expe

rience is essential for normal social behaviour later in life. 

The definition of playful activities used in this study excludes 

social play. Social play, especially that part that often is called 

"play-fighting" was scored under agonistic behaviour, since it con

tained most of the agonistic elements found in adult pigs. 

One of the arguments to use the term "play-fighting" is that this 

agonistic behaviour is not yet structured in the same way as in adult 

pigs. However, the effects of "play-fighting" might be the same as 

fighting, and can also have its function in establishing social re

lations between piglets. 

In chapter 7 the development of agonistic behaviour is described by 

approaching "play-fighting" as immature agonistic behaviour. 

Comfort behaviour. Straw piglets showed a lot of comfort behaviour 

in week 1. This was mainly due to a high level of rubbing, which may 

be caused by the prickling of straw. Although the crate piglets were 

dirtier than the straw piglets, they did not perform more scratching 

or rubbing. 

3.6.6.1 Agonistic behaviour 

- Time spent on agonistic behaviour 

In both housing systems the piglets spent the same proportion of 

active time on agonistic behaviour (figure 3.22). 

Agonistic behaviour increased from week 1 to week 2; it did not 

change much in week 3 and decreased again in week 4. In both housing 

systems agonistic behaviour seemed to increase immediately after wean

ing. Agonistic behaviour was divided into fighting and ramming or 

pushing. No differences were found between straw and crate piglets in 

the time spent fighting over the eight weeks; fighting (figure 3.23) 

comprised most of the total agonistic behaviour. 
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