
ii 2003 Allen D. Leman Swine Conference

Sponsors

University of Minnesota
College of Veterinary Medicine

College of Agricultural, Food and Environmental Sciences

Extension Service

Swine Center

Editors
W. Christopher Scruton
Stephen Claas

Layout
David Brown

Logo Design
Ruth Cronje, and Jan Swanson;
based on the original design by Dr. Robert Dunlop

Cover Design
Shawn Welch

The University of Minnesota is committed to the policy
that all persons shall have equal access to its programs,
facilities, and employment without regard to race, color,
creed, religion, national origin, sex, age, marital  status,
disability, public assistance status, or sexual orientation.



Transportation research: Transportation of early weaned piglets

2003 Allen D. Leman Swine Conference 215

P
u

b
lic

 Is
su

es

Transportation research: Transportation of early weaned
piglets
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Department of Animal Science, University of Manitoba, Winnipeg, MB, R3T 2N2

Introduction

A desire to reduce the level of chronic disease and antibi-
otic use in swine herds has led to the introduction of seg-
regated early weaning (SEW). In a SEW system piglets
are weaned as early as is practical and transported to a
separate clean site. This exposes piglets to two groups of
stressors, one group associated with early weaning and
the other with transportation. While transportation is the
focus of this paper, these two groups of stressors are dif-
ficult or impossible to separate given their association in
time and their additive nature.

Transportation duration is variable, with some piglets
transported locally and others moving from country to
country. Typically, in Canada transport duration falls
within the 4-20 h range. Transport is a significant stres-
sor for early weaned piglets (Berry and Lewis, 2001) and
older animals (Barrio et al., 1993) which often suffer con-
siderable water loss during the journey and appetite sup-
pression after arrival. Most production units operate on a
continuous cycle, weaning throughout the year. There-
fore, transportation occurs under a wide range of envi-
ronmental conditions. Temperature within the vehicle can
vary considerably, dependent on factors such as season,
stocking density, ventilation, and heating. Seasonal and
daily variations in environmental conditions create com-
plex problems for transporters and few guidelines are
available to assist them in this decision making process.

Transportation stresses are compounded by simultaneous
mixing and weaning. Weaning itself produces compro-
mised feed intakes and a growth check (Metz and Gonyou,
1990). Natural weaning occurs gradually at around eight
weeks and is accompanied by a concurrent increase in
appetitive behavior (Petersen, 1994). In contrast, early
weaning requires appetitive behavior and feeding patterns
to develop rapidly. Early weaned piglets are reluctant to
consume solid feed at first (Weary et al., 1999, Metz and
Gonyou 1990, Worobec et al., 1999). This is particularly
relevant to piglet health in an early weaning system as
initial starter phase feeds contain antimicrobial additives
that will reduce the likelihood of diarrhea. The useful-
ness of such additives is dependent on their consumption
in the immediate post weaning period. Transport appears
to exacerbate this post weaning growth check (Berry and

Lewis, 2001) and, as such, its impact is particularly im-
portant to quantify.

Transportation is composed of multiple stressors, includ-
ing noise, vibration, and acceleration. This multifaceted
nature of transportation makes evaluation of the degree
of stress attributable to each factor difficult (Stephens and
Perry, 1990). The initial purpose of this research program
was to focus on the primary elements of transport, tem-
perature, and duration. Post-transport behavior and pro-
duction were used to assess the welfare aspects of trans-
portation. As the program proceeded we moved to the
use of real transport. Studies now underway include the
behavior of piglets within the transport vehicle and the
effect of season on transport stress.

Research methods

At the initiation of this research program, temperature and
duration were considered to be the most important trans-
portation stressors. In order to control transport tempera-
ture, a simulated transport model was adopted. In this
model 17 ± 1 day old piglets were held in a high sided,
open topped wooden box (1.2 x 1.2 x 1 m), in a tempera-
ture controlled room (± 1° C). The floor of the box was
loosely bedded with straw to a depth of 10 cm. As in com-
mercial transport, feed and water were not available.
Transport durations of 6, 12, and 24 h representing short,
medium, and long journeys were utilized. Temperature
treatments were selected to represent “cool” (20 & 25°
C), an optimum (30° C) and “warm” (35° C) conditions
based on Agriculture Canada recommended thermal com-
fort ranges for housing of early weaned piglets (Connor,
1993). Once these preliminary studies (trial 1 and 2) were
completed, piglets were transported in vehicles in order
to determine the degree to which additional effects were
important in transportation of early weaned piglets. In
these “real” transportation trials, post-transport behavior
and production were also used as an indicator of the qual-
ity of the transport environment. The results of these tri-
als are being analyzed. The next stage of this research
program will be to study the behavior of the piglets within
the transport vehicle.

In a second line of research, a data logger was used to
measure temperature and humidity in commercial ve-
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hicles. It became clear following analysis of this data that
experiments utilizing vehicles without heating was re-
quired, and we proceeded to plan these studies.

Care and handling of piglets in all experiments followed
the Recommended Code of Practice for the Care and
Handling of Farm Animals: Pigs (Connor, 1993) and the
Canadian Council on Animal Care Guidelines.

Post-transport production

The length of the growth check following weaning is an
important indictor of health, vigor, and potential risk of
disease. Piglets that lose significant amounts of weight
through loss of fluid reserves will be in a compromised
state if they also develop diarrhea due to disease or diet
change. Piglets which are consuming minimal amounts
of feed are unlikely to be consuming adequate amounts
of antibiotics or other feed additives included to reduce
the risk of diarrhea. Loss of weight is also an indicator of
an inability to adapt to new housing (e.g., feeders, water-
ing devices), solid feed, and mixing.

Typically, piglets will lose weight for up to 72 h post
weaning. After 72 h piglets will begin to gain weight but
will not return to their weaning weight until 96 to 120 h
post weaning. Once they have regained their weaning
weight, they grow steadily until day 14 when monitoring
is usually terminated in our trials.

Non-transported piglets lost 0.34 kg in trial 1 and 0.21 kg
in trial 2 during the first day in the weaning pens. Expos-
ing piglets to simulated transport for 6 or 12 h had little
effect on post transport weight. Weight loss in these pig-
lets averaged 0.35 kg in trial 1 and 0.21 kg in trial 2. Pig-
lets transported for 24 h lost significantly more weight in
the first 24 h (0.45 kg in trial 1 and 0.49 kg in trial 2).
Lower weights were apparent in piglets transported for
24 h until 7 days after weaning in trial 1, although the
difference was significant to day 3 only. In trial 2 piglets
recovered more quickly and weight differences were no
longer significant by 3 days post weaning. Data collected
from real transport studies is showing very similar results,
although the final analysis has not been completed.

Piglets transported at 35° C lost significantly more weight
(0.5 kg) in the first 24 h post weaning than piglets trans-
ported at 20° C (0.42 kg), 25° C (0.34 kg), or 30° C (0.32
kg). At 5 d post-weaning, transport temperature still had
a significant effect on weight gain in trial 1, but by day 3
in trial 2 the difference in weight could be seen only as a
trend. While the cooler temperature, 20° C, never differed
from controls in trial 2, in trial 1 higher weight losses
were apparent at 24 h post weaning.

Post-transport behavior

Behaviors such as feeding and drinking are indicative of
an early ability to cope with weaning/transport and, thus,
are important indicators of both welfare and production.
Behavior during the first two days was considered to be
the most important for determining the effects of trans-
portation. By day 3 most piglets had made the transition
to solid feed, based on their feed consumption.

Feeding behavior
Feeding behavior was observed infrequently in both trans-
ported and non-transported piglets during the first day in
the pen (trial 1: 1.8%; trial 2: 1.2%). Feeding was ob-
served more frequently during the second day in the pens
(trial 1: 3.5%; trial 2: 4.0%). This was a reflection of in-
creased frequency of feeding rather than an increase in
mean feeding bout length.

A linear relationship between feeding behavior and dura-
tion of transport was evident. Piglets fed more frequently
during the first 24 h in the pen as transport duration in-
creased in trial 2. This is to be expected if the piglets are
coping with the transport. As the length of deprivation
increases, hunger increases and feeding behavior increases
when feed becomes available. However, when piglets are
not coping with the fast during transport, we would ex-
pect to see lower than expected feed consumption in the
first 24 h in the pen. This was the pattern observed in trial
1. Non-transported piglets and piglets transported for 24
h showed similar feeding patterns while those transported
for 6 h were observed to be feeding more frequently with
longer bout lengths. A linear effect of transport duration
on feeding behavior was observed on day 2 in both trials
where increasing transport duration was reflected in a
higher frequency of feeding combined with longer bout
lengths.

Temperature during transport affected post transport feed-
ing behavior to a lesser extent. While significant differ-
ences were recorded, they were not consistent from trial
to trial, nor did they show a linear relationship; conse-
quently, these were considered to be of less importance.

Drinking
Drinking behavior remained the same at 3.2% or dropped
slightly between days 1 (4.0%) and 2 (3.1%) depending
on the trial. Maintenance of drinking levels on day 2
coupled with the high hematocrit values still present at
48 h indicates piglets may not be drinking enough to meet
their needs in the first 24 h in the weanling pens.

Drinking increased with increasing transport duration in
both trials. This was a reflection of an increase in both
drinking bout frequency and duration. On day 2 the lin-
ear relationship between drinking and transport duration
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was still present in trial 1. However, in trial 2 this rela-
tionship was no longer present.

As ambient temperature during transport increased, drink-
ing following transport increased. This increase in drink-
ing was a reflection of increased bout length and frequency
during the first day in the pens, indicating that piglets are
highly motivated to drink following transport.

Hydration
In our studies during simulated transport of piglets, clini-
cal dehydration was not observed. However, piglets did
not maintain water content and rising hematocrit values
were seen in almost every piglet. Some hematocrit val-
ues indicated piglets were bordering on clinical dehydra-
tion. As expected, the longer piglets were transported, the
higher the hematocrit values on entry to the weanling pens
(0 h 39%; 6 h 38.6%; 12 h 39.5%; and 24 h 41%). At 24 h
of transport this became a significant difference. After 48
h in the weanling pens, hematocrits remained high but no
longer reflected transport duration (0 h 41.3%; 6 h 41.6%;
12 h 42.3%; and 24 h 40.2%). The switch from liquid to
solid feed in this same time period may contribute to the
rise in hematocrit.

When non-transported control piglets were compared to
transported piglets at the same time post weaning, there
were no significant differences in hematocrit values (6 h
controls 38.7%, transported 38.6%; 12 h controls 39%,
transported 39.5%; 24 h controls 39.8%, transported
40.4%). Whether provided with immediate access to wa-
ter (0 h of transportation) or exposed to water restriction
for the duration of transport (6, 12, or 24 h), hematocrit
rose at the same rate.

Commercial transport

A data logger was placed in commercial vehicles during
short and long distance transport of early weaned piglets.
Probes were placed directly above the piglets in two po-
sitions, one in the core of the vehicle and one near the
outside wall. Journeys varied in length and season as this
data collection was dependent on the commercial busi-
ness of the carrier and the availability of staff to work
with the equipment. Winter temperatures averaged 6-7°
C and on average ranged from -6-15° C on seven jour-
neys of 12-24 h. Transporters were using unheated, straw
bedded trailers with minimal air throughput for these win-
ter journeys. Temperature and humidity were recorded
for eight summer journeys ranging from 1-12 h duration.
Summer journeys occurred in well ventilated trucks with
minimal bedding. Temperature variation in the summer
was low, with mean temperatures of 25° C and a mean
range of 20.5-26.5° C. Mean humidity values ranged from
55-74% with the higher humidity values recorded on the
longer, 6-12 h, journeys. Data on only three fall journeys
have been collected to date. It is interesting that some of

the highest temperatures (just over 31° C) were recorded
during these journeys. Transporters appear to be restrict-
ing air flow into the trailer to reduce the chilling effects
early in the morning but consequently record higher tem-
peratures in the hotter parts of the day.

Discussion and conclusions

In one simulated transport trial, piglets transported for 24
h were able to successfully replace lost water through
drinking and begin feeding at acceptable levels during
the first day in the weanling pens. In the other simulated
transport trial, piglets ate very little on the first day and
drank frequently, indicating that the piglets were not able
to successfully replace fluid losses sufficiently to begin
feeding normally until the second day in the weanling
pens. This data coupled with high hematocrits leads us to
recommend that 24 h of transport for early weaned pig-
lets be used as an upper limit for transport duration. Early
weaned piglets do not consume enough feed and water to
meet their needs in the first 24-48 h. Therefore, it is im-
portant that the duration of transport should be measured
from the time of weaning even if piglets are held in pens
with feed and water prior to transport.

Constant transport temperatures of 20-30° C do not ap-
pear to be detrimental to piglets whereas a 35° C tem-
perature tends to increase drinking and produce weight
loss significantly higher than non-transported piglets.
Maximum temperatures above 35° C were not recorded
by a data logger placed in commercial vehicles. However
this study was not comprehensive. A temperature of 35°
C might be used as a reasonable upper limit for accept-
able truck temperatures. Low temperatures appear to be
less harmful to piglets than would be expected. We are
continuing to study low temperature transport in an effort
to suggest a guideline for transporters and producers.

Other factors of transport, such as noise, temperature fluc-
tuation, and acceleration may add to the detrimental ef-
fects observed in the simulated transport work. Conse-
quently, these suggested guidelines should be used with
this in mind. In order to determine the extent of the added
stress associated with these additional variables, experi-
ments were run comparing simulated and real transport.
The results of these trials have not been fully analyzed.
However, preliminary results indicate that there are no
significant differences between simulated and real trans-
port in the parameters measured. This implies that dura-
tion and temperature are the primary stressors induced
during transport of early weaned piglets.

To further study transportation of early weaned piglets
and to provide information for suggested guidelines for
transporters and producers, we are in the process of study-
ing the behavior of the piglets during transport. This will
help us to understand how the behavior of piglets during
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transport may be used to determine if vehicle parameters
such as ventilation, bedding and/or density could be modi-
fied to improve piglet welfare.
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