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Abstract:  The behavior of early-weaned piglets is characterized by a delay in the onset 
of feeding, excessive drinking, and the development of behavior problems such as belly 
nosing or sucking on the ears or tails of pen-mates. Although the specific causes of 
these behaviors are unknown, they are thought to be related to the piglets’ experiences 
on the sow and their desire to suck or massage the udder. This project involved two 
experiments aimed at examining the relationships among feeding, drinking, nursing and 
post-weaning behavior in early-weaned piglets.  

In the first experiment, we attempted to determine whether nursing behavior of 
individual piglets on the sow was related to their tendency to perform nosing behavior 
post-weaning. Fourteen litters totaling 162 piglets were observed at 4, 7 and 10 days of 
age for sucking and massage, and individual piglets within litters were ranked as “high” 
(n = 14) or “low”(n = 14) “nosers” for the amount of time they spent performing these 
behaviors on the sow. The piglets were then weaned at 14 days of age, their behavior 
was videorecorded on days 5, 9, 11, 13, 16, and 18 post-weaning and the percentage of 
time individual piglets spent belly nosing was determined. There was no relationship 
between pre-weaning nursing behavior and the amount of time that piglets spent belly 
nosing post-weaning (P>0.10). Weaning weight was not associated with either pre- or 
post-weaning behavior (P>0.10). However, there was a relationship between belly 
nosing and average daily gain post-weaning, with those piglets that spent more time 
belly-nosing having lower weight gains (P<0.01). 

In the second experiment, we examined how playback of sow nursing grunts and 
type of drinker in the nursery affected piglet behavior and performance. A total of 352 
piglets were weaned at 14.5 ± 0.8 days of age into pens of 8 piglets each. Half of the 
pens were located in a room in which recorded sow nursing vocalizations were 
broadcast from speakers at hourly intervals while the other half were housed in another 
room without additional sound (control). Within each of the two rooms, half of the pens 
were outfitted with bite nipple drinkers and the other half with water bowls. Behavior, 
feed intake, water usage and weight gain were recorded for three weeks post-weaning. 
The broadcast sound vocalizations had no effect on either piglet behavior (P>0.05) or 
performance (P>0.05).  
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However type of drinker affected behavior, feed intake and water usage. During the first 
48 hours post-weaning, piglets with nipple drinkers spent more time at the drinker 
(nipple=26.1 minutes; bowl=14.5 minutes; P<0.01), used three times more water 
(nipple=2.1 liters; bowl=0.7 liters; P<0.01), and had lower feed intake (nipple=44.4 
grams; bowl=61.7 grams; P<0.05) than piglets provided water bowls. Over the course of 
the trial, piglets with nipple drinkers performed more belly nosing than those drinking 
from bowls (nipple = 2.0 % of the time; bowl = 1.1 % of the time; P<0.01).  Although 
water usage remained over twice as high for piglets with nipple drinkers throughout the 
trial, there were no overall differences in feed intake or differences in average daily gain.  
 
Introduction:  The behavior of early-weaned piglets is characterized by a delay in the 
onset of feeding, excessive drinking, and the development of behavior problems such 
as belly nosing and sucking or chewing on the navels or ears of other pigs. While it is 
generally accepted that age at weaning plays the biggest role in the occurrence of belly 
nosing (1,8), not much is known about why the young piglet performs this behavior. It is 
sometimes suggested that belly nosing is a “vice” and is a result of discomfort and 
stress (2). However, studies examining social (5) and transport (7) stress found that 
these stressors did not increase the incidences of belly nosing.  

While the motivation behind belly nosing is unclear, we do know that 
performance of the behavior is associated with lower growth rates (1,6,10). It has been 
hypothesized that belly nosing is caused, in part, by hunger, as the behavior resembles 
massage of the sow’s udder that piglets perform when they nurse. However, belly 
nosing does not appear until four or five days after weaning, when piglets have begun 
eating solid feed and after the time we would expect them to be hungriest. The 
performance of the behavior is not affected by diet quality (4), nor does it occur 
immediately before or after a feeding bout (7). 

Not all early-weaned piglets perform belly nosing, however, and there is 
substantial variation even within litters or pens in the time spent performing this 
behavior (7). Anywhere from 50-80% of piglets have been observed to perform belly 
nosing; some piglets do not appear to exhibit the behavior at all while other have been 
observed to spend up to 10% of day performing it (7,10). Piglets that perform the most 
belly nosing have been referred to as “nosers", and they are characterized by slower 
growth rates and higher levels of activity than non-nosers (6,10). The “receivers” of belly 
nosing tend to have higher growth rates, and lie more than others, which may make 
them more attractive targets for nosing (6). The factors that determine whether a piglet 
will become a "noser" have not been identified but could be related to their nursing 
behavior on the sow. Understanding the relationship between pre- and post-weaning 
oral-nasal behavior may shed light on the individual characteristics that predispose 
some piglets to develop oral vices. 

Although the specific causes of belly nosing are unknown, it is most likely related 
to the piglet’s experience on the sow and their desire to suck or massage the udder. If 
performance of the behavior is strictly related to nursing motivation, then the normal 
stimuli associated with nursing, such as the sound of sow nursing grunts, should 
stimulate that behavior post-weaning. It has been reported that piglets weaned near 
lactating sows perform more belly nosing, but this observation was anecdotal (11). 
Exposing piglets weaned at 28 days of age to sow nursing vocalizations stimulated 
drinking and feeding behavior (12), but any effects on piglet-directed behavior in earlier 
weaned piglets is unknown. The excessive drinking observed in early weaned piglets 
might also be related to nursing motivation, if piglets are using the drinker in place of a 
teat and if they are ingesting fluid rather than solid feed because the behavior or 
physical sensation is more familiar to them. Previously, there has been very little 
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investigation into how style of drinker or drinking behavior can affect other aspects of 
weaned piglet behavior. 

This project involved two experiments aimed at examining the relationships 
among feeding, drinking and nursing behavior in early-weaned piglets. In the first 
experiment, we attempted to determine whether nursing behavior of individual piglets on 
the sow was related to their tendency to perform nosing behavior post-weaning. In the 
second experiment, we examined how playback of sow nursing grunts and type of 
drinker in the nursery affected piglet behavior and performance. 

 
Objectives: 
-To determine if piglets that perform the most udder massage on the sow also perform 
the most belly nosing post-weaning 
-To determine whether sow nursing vocalizations stimulate belly nosing and other 
piglet-directed behavior in early-weaned piglets 
-To determine whether drinker type (nipple or bowl) affects belly nosing in early-weaned 
piglets 
 
Materials and Methods: 
Experiment 1 – The relationship between pre- and post-weaning oral behavior and 
growth 

The behavior of fourteen litters of piglets (n=162 piglets) was videorecorded 
during live observations for a minimum of three nursing bouts on three separate days 
(4, 7 and 10 days of age).  Piglets were individually identified using non-permanent 
markers  and the behavior of the litters was scanned every minute to record whether 
piglets were performing sucking, teat searching or massaging the udder.  A nursing bout 
was said to begin when greater than 50% of piglets were assembled at the udder and to 
end when less than 50% of piglets remained or when the sow rolled over or stood up. In 
between nursing bouts these same behavior patterns were recorded every five minutes. 
From these data, individual piglets in a litter were ranked as “highest” and “lowest” 
“nosers” according to the percentage of time that they engaged in oral/nasal behavior 
directed at the sow’s udder.  
 At 14.5 ± 0.8 days of age, the litters were weaned and the pair of “highest” and 
“lowest” “nosers” from a litter was mixed with six piglets from other litters. Pens were 
balanced for gender, litter and weaning weight. The pair was individually marked using 
permanent hair dye and each piglet’s behavior was recorded from videotapes on days 
5, 9, 11, 13, 16 and 18 post-weaning to determine the percentage of time they spent in 
different activities (Table 2.). The pair was again ranked as “highest” and “lowest” 
“noser”, relative to each other, for their belly nosing and pen-mate directed oral 
behavior. The piglets were weighed at birth, at weaning and at 19 days post-weaning. 
The data were analyzed to determine any relationships among pre-weaning nosing 
behavior, post-weaning nosing behavior, weaning weight and post-weaning growth rate. 
 
Table 1. Ethogram of pre-weaning piglet behaviours (definitions adapted from Fraser, 1978) 
 
Behaviour Description 
Slow sucking  Mouth on teat, with slow (1-2/sec) mouth movements 
Fast sucking  Mouth on teat, with fast (4-5/sec) mouth movements 
Teat searching  Nose in contact with udder, apparent search for teat 
Massaging udder  Rhythmic massage of udder, with or without teat in mouth 
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Table 2. Ethogram of post-weaning behaviors recorded days 5, 9, 11, 13, 16 and 18 

Behaviour Description 
Lying Weight of body not supported by legs but excluding performance of 

any of the below behaviors 
Social Aggressive or play behavior between two or more pigs 
Active Standing or walking without interaction with another pig  
Feeding Head, including ears, in feeder 
Drinking Snout in contact with water nipple or head inside water bowl 
Belly-nosing Repeated rhythmic up-and-down massage with the snout on a pen-

mate’s mid-section (Fraser, 1978) 
Pen-mate directed nosing 
behaviour 

Nosing, sucking, chewing or biting another piglet in a non-rhythmic 
manner 

Other nosing behavior Nosing, sucking, chewing or biting of floor, walls or other pen 
fixtures 

Other  Any behaviour that cannot be classified in the above descriptions 
 
Experiment 2 – The effects of sow vocalizations and drinker type on post-weaning 
behavior 

In this experiment, the effects of two different factors were explored: sound 
(playback of recorded sow nursing vocalizations versus no sound) and drinker type 
(nipple versus bowl drinker). Over six trials, a total of 352 Yorkshire piglets were 
weaned at 14.5 ± 0.8 days of age into an on-site nursery. Because this experiment 
involved sound as a variable, the two sound treatment groups were separated into two 
adjacent, identical sound-proof rooms with four pens in each room. Sound treatment 
was placed in alternating rooms over the trials such that sow vocalizations were played 
in Room 1 during trials 1, 3 and 5 and in Room 2 for trials 2, 4 and 6. The sound 
treatment consisted of a three-minute compilation of seven sow-nursing vocalizations  
that was broadcast from speakers suspended directly above then pens once each hour 
. The sound recording that we used has been previously shown to increase growth rates 
of nursing piglets when broadcast to sows and litters in farrowing rooms (13). We 
adjusted the volume of the sound in the nursery pens to match the intensity that we 
recorded in the farrowing house during natural nursing bouts (85 decibels). Within each 
of the rooms, two pens were fitted with bite nipple drinkers (S.M. Bauman Mfg., 3/8” 
stainless steel Piggy Drinker) and two were fitted with bowl drinkers (Egebjerg Drik-O-
Mat weaner bowl drinker). Water flow rates were adjusted to be similar for each type of 
drinker (1.09 ± 0.31 L/min for the nipple drinkers and 1.06 ± 0.77 L/min for the bowl 
drinkers).  

Behavioral data were collected using two different methods. For the first 48 hours 
post-weaning, all occurrences of feeding (head in the feeder for greater than five 
seconds) and drinking (snout in contact with the water nipple or head inside the water 
bowl) were recorded from a sample of 8 pens (4 per treatment). For the remaining days 
of the experiment percentage of time spent belly nosing, nosing or sucking other parts 
of their pen-mates’ bodies, feeding and drinking were determined by scan sampling at 
5-minute interval from video tapes recorded on days 5, 9, 11, 13, 16 and 18 post-
weaning for a sample of 32 pens (16 per treatment).  
 Feed intake was recorded for each pen on days 2, 3, 4, 5, 7, 14 and 19 post-
weaning. Although feed wastage was generally low, it was not quantified or accounted 
for and therefore apparent feed intake is reported here. Water usage for each pen was 
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recorded daily from water meters, and water wastage was not quantified. Piglets were 
weighed on the day before weaning and on days 7, 14 and 19 post-weaning. 
 
Results: 
Experiment 1 – The relationship between pre- and post-weaning nosing behavior 

The percentage of time that individual piglets spent sucking and massaging the 
udder were highly variable, ranging from 40.4 to 100% during nursing bouts and from 0 
to 41.2% between nursing bouts. Piglets that spent the most time performing these 
behaviors during nursing bouts also spent the most time performing them in between 
(Pearson’s correlation coefficient r=0.41; P<0.01) which facilitated ranking “nosers” 
within a litter on the sow. However, there was a great deal of variation in time spent in 
oral/nasal behavior on the sow between litters, and there was no correlation between 
pre-weaning behaviors and percentage of time spent belly nosing post-weaning, after 
the litters were mixed. Of the 14 pairs of litter-mates ranked as “high” and “low” “nosers” 
pre-weaning, only four pairs maintained the ranking of “high” and “low” “nosers” post-
weaning based on the percentage of time they were observed to perform belly-nosing.  

There was no correlation between weaning weight and pre-weaning behavior 
(P>0.10) or between weaning weight and post-weaning belly nosing (P>0.10). However, 
there was a significant negative correlation between belly nosing and post-weaning 
average daily gain (Pearson’s correlation coefficient r = - 0.33; P<0.01). 

 
Experiment 2 – The effects of sow vocalizations and drinker type on post-weaning 
behavior 

The average time spent performing feeding, drinking and nosing behaviors along 
with apparent feed intake, water usage and average daily gain for piglets receiving 
playback of sow nursing vocalizations and for control piglets are shown in Table 3. 
There was a great deal of variation among pens in the values measured, and although 
there appear to be some numerical differences between treatments, broadcast sow 
vocalizations overall had no significant effect on piglet behavior or performance.  
Control piglets tended to spend more time with their heads in the feeder during the first 
48 hours post-weaning (P<0.10) and over the course of the trial (P<0.10) than piglets 
receiving the sow vocalizations, but apparent feed intakes were not statistically different 
for either time period. Average daily gain tended to be higher for piglets receiving sow 
vocalizations (P<0.10). 
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Table 3. The effect of playback of sow nursing vocalizations on feeding, drinking and nosing 
behaviors, feed and water intake and weight gain in newly weaned piglets (means ± 
standard errors). 
 
 Sow  Vocalizations Control 
During the 48 hours post-weaning 
(average/48 hours) 

  

Time at the feeder (minutes/piglet)* 34.2 ± 6.3 78.9 ± 22.3 
Time at the drinker (minutes/piglet) 22.2 ± 4.6 18.4 ± 2.5 
Apparent feed intake (grams/piglet) 45.1 ± 5.3 50.6 ± 6.7 
Water usage (liters/piglet) 1.30 ± 0.2 1.43 ± 0.3 
   
From 0 to 19 days post-weaning 
(average/day) 

  

% Time spent belly nosing 1.67 ± 0.4 1.64 ± 0.2 
% Time spent nosing/sucking pen-mates 2.51 ± 0.4 2.81 ± 0.3 
% Time at the feeder * 6.06 ±0.5 7.42 ± 0.3 
% Time at the drinker  0.51 ± 0.1 0.56 ±0.1 
Apparent feed intake (grams/piglet/day) 157.0 ± 9.2 159.7 ± 6.4 
Water usage (liters/piglet/day) 1.52 ± 0.3 1.30 ± 0.1 
Average daily gain (grams/day)* 196.2 ± 9.1 178.4 ± 9.2 
Means within a row are different * (P<0.10),  **(P<0.05), ***(P<0.01) 
 
 Drinker treatment, on the other hand, had some large and significant effects on 
behavior, apparent feed intake and water usage. The average time engaged in feeding, 
drinking and belly nosing along with apparent feed intake, water usage and average 
daily gain for piglets provided nipple or bowl drinkers are given in Table 2. During the 
first 48 hours post-weaning, piglets with nipple drinkers spent significantly more time at 
the drinker (P<0.01), used three times as much water (P<0.01) and had lower apparent 
feed intake (P<0.05) than piglets provided water bowls. Although water usage remained 
over twice as high for piglets in the nipple drinker than the bowl treatment (P<0.01) for 
the remainder of the trial, overall feed intake and average daily gain were not affected 
by drinker treatment (P>0.10). 

Piglets provided nipple drinkers also engaged in significantly more belly nosing 
(P<0.01) and total nosing and sucking pen-mates (P<0.01) overall (Table 4.) than 
piglets provided water from bowls. The average percentage of time spent belly nosing 
by piglets in the two drinker treatments over the course of the trials are shown in Figure 
1. Statistical analyses indicated that these patterns for the behavior over time were also 
different (P<0.05) between drinker types. 
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Table 4. The effect of drinker type (nipple vs. water bowl) on feeding, drinking and nosing 
behaviors, feed and water intake and weight gain in newly weaned piglets (means ± 
standard errors). 
 
 Nipple drinker Water bowl 
During the 48 hours post-weaning  
(average/48 hours) 

  

Time at the feeder (minutes/piglet) 42.0 ± 5.5 71.2 ± 26.4 
Time at the drinker (minutes/piglet)*** 26.1 ± 2.6 14.5 ± 0.6 
Apparent feed intake (grams/piglet)** 44.4 ± 5.2 61.7 ± 6.4 
Water usage (liters/piglet)*** 2.1 ± 0.2 0.7 ± 0.1 
   
From 0 to 19 days post-weaning 
(average/day) 

  

% Time spent belly nosing*** 2.0 ± 0.2 1.1 ± 0.2 
% Time spent nosing/sucking  pen-mates*** 2.9 ± 0.3 2.0 ± 0.3 
% Time at the feeder  7.3 ± 0.6 7.4 ± 0.4 
% Time at the drinker  0.6 ± 0.1 0.5 ± 0.1 
Apparent feed intake (grams/piglet/day) 156.3 ± 6.3 156.6 ± 6.8 
Water usage (liters/piglet/day)*** 1.9 ± 0.2 0.9 ± 0.1 
Average daily gain (grams/day) 180.5 ± 8.0 186.4 ± 8.9 
Means within a row are different * (P<0.10),  **(P<0.05), ***(P<0.01) 
 
 Discussion:  Previous research has indicated that within a population of newly weaned 
piglets, some of the piglets will become "nosers" while others rarely exhibit the behavior 
(7). In our first experiment we attempted to determine whether an individual piglet's 
behavior on the sow would be predictive of their behavior post-weaning. In other words, 
did piglets who spend the most time sucking and massaging the sow's udder tend to 
carry on that behavior after weaning only directed at the bodies of their pen-mates? Our 
results suggest that is not the case. Few of the littermate pairs identified as "high” and 
“low” “nosers" on the sow maintained that ranking when we measured nosing behavior 
post-weaning. However, there was a great deal of litter-to-litter variation in the time 
spent in nursing behavior on the sow. Much of this variation was due to the behavior of 
the sow, rolling over or standing to make her udder inaccessible to the piglets. The fact 
that we determined our post-weaning ranking after mixing piglets from different litters 
may have affected our results, and it may be that it is the combination of litter 
characteristics together with an individual piglet’s behavior that influences who might 
become a "noser" post-weaning. Our finding that piglets who spend the most time belly 
nosing post-weaning also had the lowest average daily gains is in agreement with 
earlier studies (6,10). Although it is clear that piglets who develop belly nosing post-
weaning tend to be the "poorer doing" piglets in the nursery, further research is needed 
to determine the relationship between the development of this behavior and piglets' 
adaptation to weaning. 
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Figure 1. Average percentages of time that piglets provided water from either nipples or 
bowl engaged in belly nosing on various days post-weaning.  

 
Research on other species of mammals has established that three different 

forms of ingestive behavior, namely, nursing, feeding and drinking, are controlled by 
three different behavioral control systems, each having special cues that stimulate the 
behaviors and each having different types of feedback that satisfy the young animal. 
These three ingestive systems develop at different rates so that in nature, young 
animals gradually move from relying solely on their mother for nutrients and fluid, to 
feeding and drinking independently. In commercial practice, piglets are weaned at a 
time when nursing behavior is the predominant system, and piglets have to abruptly 
establish independent feeding and drinking. The fact that early weaned piglets often 
have trouble beginning to eat, perform more drinking behavior and develop behavior 
problems that are similar in appearance to nursing suggests that these different 
behavior systems are interacting and can affect how well a piglet adapts to weaning.  

In our second experiment we explored how one of the major cues associated 
with nursing, sow nursing vocalizations, affected post-weaning behavior. We expected 
that piglets exposed to sow grunting would perform more belly nosing and, perhaps, 
more feeding and drinking, as has been suggested by earlier studies. However, this did 
not occur. It is possible that the methodology we used for playback of the grunts made 
them ineffective or that this particular signal to nurse is no longer important after piglets 
have been moved away from the sow.  

We also explored how drinker type affected post-weaning behavior, an area that 
has never been previously investigated. We had hypothesized that the nipple drinker 
somehow provides an outlet for sucking behavior and predicted that use of a bowl 
drinker would increase belly nosing. Surprisingly, we found the opposite, which led us to 
reconsider how piglets actually ingest fluid from these two types of drinkers. Previous 
work into the biomechanics of drinking in miniature pigs showed that during drinking 
from a bowl, piglets have to create a negative suction with their tongue (15), something 
they cannot accomplish with a bite nipple drinker. Piglets therefore might find drinking 
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from a bowl more satisfying than from a bite nipple on which they cannot really form 
suction. This coincides with recent research that shows that piglets fed liquid diet 
engage in less belly nosing than those fed the same diet in a pelleted form (9,14).  In 
addition, the bowl drinker might be providing stimulation to the snout, since piglets had 
to press them against the back of the drinker bowl in order to obtain water.  

Overall, providing a bowl drinker had several advantages over the nipple drinker. 
During the first 48 hours post-weaning, piglets with access to a nipple drinker had 
significantly lower feed intakes, spent more time at the drinker and used three times 
more water than piglets with bowl drinkers. It appears that piglets with nipple drinkers 
are spending more time drinking at the expense of eating. Although we did not see a 
difference in growth rates due to the different drinkers, early weaned piglets typically 
experience a decrease in growth rate immediately following weaning and the use of 
nipple drinkers may compound the problem by providing piglets with an easy outlet for 
oral behaviors. 
 
Lay Interpretation:  Early weaned piglets often develop belly-nosing and sucking or 
chewing on the navels or ears of other pigs. This behavior is considered a problem 
because recipient pigs can develop lesions, and those piglets that perform the behavior 
grow more slowly. However, it has not yet been determined whether belly-nosing is 
related to sucking motivation or subsequent post-weaning feeding and drinking 
motivation. Through the examination of factors that are involved in pre-weaning sucking 
behavior and post-weaning feeding and drinking, the motivating factors involved in 
belly-nosing can be determined. Knowledge of these factors will help us to determine 
the significance of this behavior in terms of animal welfare, and to develop housing and 
management systems that promote piglet well-being.  

The main finding of this project was that style of drinker can have a significant 
effect on the behavior of the newly weaned piglet. During the first 48 hours post-
weaning, piglets with bowls spent less time at the drinker, more time at the feeder and 
ate more than piglets with nipple drinkers. They also performed significantly less belly 
nosing over the nursery period suggesting that the motor patterns involved with drinking 
water from bowl drinkers somehow satisfied their sucking or nosing motivation. Until 
these factors are studied more thoroughly, alternative drinkers may be used to help 
decrease early-weaned piglet belly-nosing. 
 
For more information, Tina Widowski can be contacted by telephone at (519) 824-
4120 extension 52408 or by email at twidowsk@uoguelph.ca.  Additional support 
for this project was provided by the Ontario Ministry of Agriculture and Food, 
Animal Program. The authors would like to thank Dr. Greg Cronin, for the 
recordings of the sow nursing vocalizations.  
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