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Abstract
Weaning is one of the most stressful periods in a foal’s life. The traditional and most common weaning method is total and abrupt 

in China. The purpose of the research was to examine the stress-related behavioral response of foals and find the optimal weaning 
age by using abrupt and group weaning method. A total of 15 thoroughbred mare-foal pairs were divided into three groups A (6-month 
foals, n=5), B (7-month foals, n=5) and C (8-month foals, n=5) according to the weaning age. These foals were observed for 3 days 
before weaning and 9 days after separation, and 15 behavioral patterns were compiled. All statistical analysis was performed by 
R2.14.2 (R Development Core Team). Comparing to pre-weaning, frequency of drinking, urination, fast-moving, aggression behaviors 
increased and the frequency of standing, lying and individual rolling behaviors decreased after separation for three groups. On the 
weaning day (Day 0), drinking, urination, social game, friend were most pronounced and standing, slow-moving, individual rolling was 
least pronounced in foals of group A (p<0.05). Except for the same pronounce with group A, the frequency of fast-moving and individual 
nibbling were the highest in foals of group B (0.53 ± 0.49, 0.77 ± 0.15 times /h, respectively) and the frequency of defecation, social 
kidding, individual nibbling behaviors were the highest in foals of group C (0.38 ± 0.11, 1.75 ± 0.87, 0.71 ± 0.08 times /h, respectively) 
on the weaning day, whilst the frequency of slow-moving were strongly decreased in foals of group B (10.88 ± 0.69 times /h) and the 
frequency of social suck were strongly decreased in foals of group C (0.33 ± 0.07 times /h ) on the weaning day. 8, 12 and 13 behavior 
categories had changes in group A, group B and group C during the observation phase. Weaning is associated with stress but 6-month 
years old was least pronounced in foals by abrupt - group weaning method in China.
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Introduction
To maximize the subsequent reproductive efficiency of the mares 

and allow for the marketing or specialized feeding of the foals, the 
artificial weaning is universally applied in horse production. The 
weaning period is a critical and particularly stressful phase in horse 
production, representing a major transition for foals from dependence 
to independence. It is well known that the weaning process is associated 
with potential psychological, physical and nutritional stressors that 
affect foal welfare [1-4]. The most important factors causing stress in 
this phase include separation from the mare which entails cessation of 
milk as the main nutritional source, changes in the social environment 
and often also the housing environment [4-6]. These situations may 
lead to increased vocalizing and increased general activity, weight loss, 
prolonged distress, poor welfare and economic loss [7,8].

Many different weaning methods are utilized by mare owners and 
breeding farm managers, but regardless of the methods employed, 
stress-reduction at the time of weaning should be the primary concern 
[9]. The traditional and most common weaning method is total and 
abrupt weaning. To reduce weaning stress, studies in most livestock 
species focused on abrupt, gradual or two-stage weaning [9-18]. McCall 
suggested that foals weaned by partial weaning exhibited less stress than 
those weaned by abrupt separation [7]. Holland found that foals weaned 
in groups by gradually removing one mare at a time every second day 
were less stressed than foals of groups where all mares were removed at 
once [19]. Weaning by stepwise removal of the mares from pasture and 
leaving the foals in a familiar surrounding was a good weaning method 
to decrease the weaning stress [8]. Weaning in pairs appeared to be less 
stressful than weaning individually [20]. The paddock-reared weanling 
had improved welfare compared to individually stabled weanlings [21]. 
Similarly, Nicol noted that barn-weaned foals appeared more stressed 
than paddock-weaned foals [22]. Haley reported that weaning in two 
stages reduced the signs of behavioural distress compared with the 
traditional method of abrupt weaning in calves [16]. 

Studies in other livestock species suggest that generally, weaning at 
a younger rather than older age reduces welfare of the offspring. Fraser 
[23] reported that newly-weaned piglets were more active, aggressive, 
and belly-nosing. However little is known about the effect of age at 
weaning on the welfare of the foals. In the above-cited studies the 
majority of the horses 70% were weaned between ages of 4 and 6 month 
and 12% were more than 8 month at weaning [8]. 

The abrupt weaning is so wide used in China that to minimize the 
weaning stress and maximize the foal welfare, the purpose of this study 
was to examine the stress-related behavioural response of foals and find 
the optimal weaning age by using abrupt and group weaning method.

Materials and Methods
Animals

A total of 15 thoroughbred mare-foal pairs, including 9 colts 
and 6 fillies, participated in this experiment. All horses were kept at 
a Xinjiang  Yili  Zhaosu stud, China. Foals were between 6, 7 and 8 
month of age when they were weaned. For the assessment of different 
weaning ages, the mares and their foals were divided into three groups 
A (6-month), B (7-month) and C (8-month) according to foal’s age, 
which had 5 mare-foal pairs in each groups including 3 colts and 2 
fillies.
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Experimental procedures and observations

Mare-foal pairs were kept together as a group on the sports field 
during day time and kept in the stall at night time before weaning. 
Behaviors of mares and foals was observed by the video cameras. 
Observations were taken using the time sampling method with 
intervals of 5 minutes and record the frequency. Observations were 
taken for each group during 1-h bouts every other hour between 
10:00 and 19:00. The foals were observed for 3 days before weaning 
and 9 days after separation, to compile an ethogram which includes 
ingestion, excretion, movement, social and individual behavioural 
patterns (Table 1). 

On the day of weaning, all of mares and foals were led into a 200 
m² loose box for group-housing of foals. When all animals were inside 
the box, the mares were led out of the box and brought to boxes in a 
building located at a distance of about 200 m from the foals’ boxes. 
After removing mares, behaviour of foals was observed 9 days via video 
cameras. A total of four cameras (one for each new weanling) were 
positioned such that the entire box was visible. 12V LED-Infrared-
projectors (Videor Technical GmbH) were used to ensure night vision. 
The protocol for behaviour observations was the same for the video 
recordings as described for the live observations.

Statistical analysis

All statistical analysis was performed by R2.14.2 (R Development 
Core Team). Duncan’s new multiple range test was utilized to compare 
difference with weaning age, weaning phase, gender, days, the 
significance level was set at P<0.05. 

Result
Behavioral observations from pre-weaning to post-weaning 
phase for group A (6-month foals)

On the day of weaning (Day 0), the frequency of urination and 
social game behaviors were the highest (0.50 ± 0.17, 0.92 ± 0.09 
times/h, respectively) comparing to pre-weaning and post-weaning 
phase (Table 2, P<0.05), while the frequency of drinking and friend 
behavior patterns on the weaning day and post-weaning phase more 
significantly increased than pre-weaning (P<0.05) and drinking and 
friend behavior frequencies attached the highest value (1.58 ± 0.25和
0.83 ± 0.50 times/h, respectively) on the weaning day. Contrarily, the 
frequency of standing, slow-moving and individual rolling behavior 

patterns on the weaning day and post-weaning phase more significantly 
decreased than pre-weaning (P<0.05) and standing, slow-moving and 
individual rolling behavior frequencies attached the lest value (4.59 ± 
4.59, 9.75 ± 0.08, 0.00 ± 0.00 times/h, respectively) on the weaning day. 
The frequency of social suck on the weaning day and post-weaning 
phase was significantly lower with the pre-weaning, however the least 
frequency were 0.21 ± 0.05 times/h on the post-weaning phase. The 
time budget between pre-weaning, weaning day and post-weaning had 
no significant effect on the number of recordings of other 7 behavior 
categories (Table 2).

Differences behavior between pre-weaning, weaning day and post-
weaning phase for group A (6-month foals) (Mean ± S.E) 

Numbers with different letters within each behavior are significantly 
different (P<0.05).

Behavioral observations from pre-weaning to post-weaning 
phase for group B (7-month foals)

In comparison with the pre-weaning and post-weaning phase, the 
frequency of urination, individual nibbling were strongly increased 
on the weaning day (Table 3, P<0.05), and their frequencies were 
the highest on the weaning day (0.34 ± 0.05, 0.77±0.15 times/h, 
respectively). The drinking, fast-moving, social kidding, social biting 
and social suck behaviors on the weaning day and post-weaning 
phase more increased than these behaviors on the pre-weaning phase, 
moreover drinking, fast-moving and social suck behaviors got the 
highest values on the weaning day (1.86 ± 0.16, 0.53 ± 0.49, 0.42 ± 
0.25 times/h, respectively) and social kidding, social biting behaviors 
achieved the highest values on the post-weaning phase (0.25 ± 0.03, 
0.31 ± 0.03 times/h, respectively). On the contrary, the frequency of 
lying, standing, slow-moving and individual rolling were strongly 
decreased on the weaning day and post-weaning phase compare to 
pre-weaning phase, which were the least frequencies on the weaning 
day (Table 3, P<0.05). Other 3 behavior patterns had no effect on the 
behavioral observations.

Numbers with different letters within each behavior are significantly 
different (P<0.05).

Behavioral observations between pre-weaning, weaning day 
and post-weaning phase for group C (8-month foals)

The 8-month foals spent the highest frequency on the drinking, 

Categories Behavior Description

Ingestion Behavior
Feeding Feed intake (grass, hay, force-feed)
Drinking Water intake

Excretion Behavior
Urination Self explanatory

Defecation Self explanatory

Movement Behavior

Lying All lying position
Standing All degrees of wakefulness: resting, waking, indifference

Fast-moving Moving forward at a gallop, trot
Slow-moving Forward movement in the step

Social Behavior

Kicking Aggression against social partners: kicking
Biting Aggression against social partners: biting

Social suck Act of social suck at the mother (or at other social partners)
Game Play behavior with social partners
Friend Peaceful interactions social partners: sniffing, light caressing, etc

Individual Behavior Individual nibbling Nibbling of wood or wall

Rolling Running game (alone)

Table 1: Definitions of the observed behaviors.
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urination, defecation, social kidding, individual nibbling behaviors on 
the weaning day than pre-weaning and post-weaning phases (Table 4, 
P<0.05). Whilst the lying, standing, social suck and individual rolling 
behaviors on the weaning day and post-weaning phase highly decrease 
than these behaviors on pre-weaning phases, and the frequency of 
these behaviors were the least on the weaning day. On the contrary, 
the fast-moving and social biting behaviors on the weaning day and 
post-weaning phase had highly difference with pre-weaning phases, 
these behaviors got the highest values on the post-weaning phases. The 
friend behavior got the highest frequency on the weaning day. There 
had no significance on behavioral observations for surplus 2 behaviors.

Numbers with different letters within each behavior are significantly 
different (P<0.05).

Behavioral observations between colts and fillies of different 
groups on the observations phases

For Group A (6-month foals), fillies only had strongly significance 
on the behavior of urination, lying and social kidding than colts. Colts’s 
fast-moving and slow-moving played significantly and more frequently 
than fillies (Table 5, p<0.05). Gender had no difference on other 10 
behaviors.

For Group B (7-month foals), fillies significantly urinated, kidded, 
gamed and friend than colts. Colts performed more feeding behavior 
(7.02 ± 0.49 min/h) compared to fillies (4.79 ± 0.50 min/h). Other 9 
behavior patterns had no difference between fillies and colts (Table 5, 
P<0.05).

For Group C (8-month foals), fillies performed more frequently 
than colts on the behaviors of urination, fast-moving, slow-moving, 
social kidding and friend, while colts had strongly significance than 
fillies on the behavior of feeding, lying and standing (Table 5, P<0.05). 
There had no significance on the other 7 behavior patterns.

Behavioral response on the Gender of different groups on the 
observations phases (Mean ± S.E) 

Discussion
Behavioral observation’s methods

The traditional and most common weaning method in horses 
is characterized by total and abrupt separation of mares and foals. 
Comparing to pre-weaning, the frequency of drinking, urination, fast-
moving, aggression behaviors increased and the frequency of standing, 
lying and individual rolling behaviors decreased after separation for 

Behavior

(times/h)
Pre-weaning Weaning-day Post-weaning

Feeding 6.10 ± 0.86a 5.5 ± 2.83a 4.85 ± 0.48a

Drinking 0.45 ± 0.16b 1.58 ± 0.25a 1.02 ± 0.14ab

Urination 0.03 ± 0.03b 0.50 ± 0.17a 0.01 ± 0.02b

Defecation 0.20 ± 0.07a 0.33 ± 0.00a 0.10 ± 0.03a

Lying 0.27 ± 0.04a 0.17 ± 0.17a 0.19 ± 0.05a

Standing 17.4 ± 2.00a 4.59 ± 4.59b 4.93 ± 1.28b

Fast-moving 0.00 ± 0.00a 6.34 ± 5.17a 7.66 ± 1.97a

Slow-moving 17.29 ± 1.99a 9.75 ± 0.08b 12.48 ± 0.78ab

Social kidding 0.06 ± 0.06a 0.17 ± 0.17a 0.21 ± 0.05a

Social biting 0.06 ± 0.06a 0.75 ± 0.58a 0.24 ± 0.06a

Social suck 1.80 ± 0.39a 0.40 ± 0.07b 0.21 ± 0.05b

Social game 0.06 ± 0.06b 0.92 ± 0.09a 0.27 ± 0.07b

Friend 0.06 ± 0.05b 0.83 ± 0.50a 0.22 ± 0.05ab

Individual nibbling 0.16 ± 0.09a 0.75 ± 0.42a 0.16 ± 0.05a

Individual rolling 0.57 ± 0.15a 0.00 ± 0.00b 0.04 ± 0.01b

Table 2: Differences behavior between pre-weaning, weaning day and post-weaning phase for group A (6-month foals) (Mean ± S.E). 

Behavior

(times/h)
Pre-weaning Weaning-day Post-weaning

Feeding 7.16 ± 0.82a 5.81 ± 0.38a 5.39 ± 0.47a

Drinking 1.07 ± 0.13b 1.86 ± 0.16a 1.23 ± 0.11ab

Urination 0.08 ± 0.03b 0.34 ± 0.05a 0.12 ± 0.01b

Defecation 0.30 ± 0.04a 0.20 ± 0.05a 0.16 ± 0.02a

Lying 0.33 ± 0.06a 0.09 ± 0.05b 0.28 ± 0.03ab

Standing 20.2 ± 1.64a 9.96 ± 0.73b 11.9 ± 0.67b

Fast-moving 0.00 ± 0.00b 0.53 ± 0.49a 0.24 ± 0.04ab

Slow-moving 20.2 ± 1.63a 10.88 ± 0.69b 12.2 ± 0.70b

Social kidding 0.00 ± 0.00b 0.21 ± 0.08a 0.25 ± 0.03a

Social biting 0.00 ± 0.00b 0.29 ± 0.12a 0.31 ± 0.03a

Social suck 2.56 ± 0.36a 0.42 ± 0.25b 0.39 ± 0.04b

Social game 0.01 ± 0.01b 0.58 ± 0.28a 0.33 ± 0.04a

Friend 0.26 ± 0.12a 0.21 ± 0.12a 0.27 ± 0.03a

Individual nibbling 0.33 ± 0.11b 0.77 ± 0.15a 0.27 ± 0.03b

Individual rolling 1.25 ± 0.21a 0.03 ± 0.03b 0.14 ± 0.04b

Table 3: Differences behavior between pre-weaning, weaning day and post-weaning phase for group A (7-month foals) (Mean ± S.E).
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three groups (Table 2-4). These results have been described previously 
[7,10,20-22,24]. Urination, vocalizations and activity appear to be useful 
indicators of weaning stress in horses [20]. However vocalizations in 
our study could not be included as an acoustic recording of individual 
foals due to space and technical conditions was not possible.

For the weaning methods, different researcher used the different 
weaning procedure. Heleski compared the individual and group 
weaning, who reported the individual weanlings were lying (P<0.003) 
and aberrant behaviors (P<0.03) more than the groups weanlings [21]. 
On the contrary comparing to single stall weaned foals, those weaned 
into stalls as established pairs, engage in elevated levels of aggressive 
and standing behavior [4,25]. Whilst in our study, the social game 
and social friend behaviors after separation had higher frequency than 
these behaviors on the pre-weaning phases (Table 2-4). One possible 
explanation is that foals lived in group before and after weaning, they 
were familiar with each other and can quickly adapt to the weaning, 
which may minimise the occurrence of inter-foal aggression post 
weaning. That means it is better welfare for foal to wean with group, 
just as the previous report of group weaning of foals was associated 
with a lower incidence of behavioral indicators of stress comparing to 

weaning foals into isolation [4]. 

Behavioral observations from pre-weaning to post-weaning 
phase

Heleski showed that all weanlings in both treatments showed 
increased overall activity and decreased eating behavior on day one 
post-weaning compared with day seven post-weaning (P<0.01) [21]. 
Locomotion was most pronounced on weaning day in foals without 
mares [26].

Holland [19] found that the abruptly weaned foals walked more 
on day one and two after weaning (P<0.0001) than gradually weaned 
foals. Abruptly weaned foals cantered more on day one (P=0.0002) 
than gradually weaned foals. Gradually weaned foals grazed more 
(P=0.0002) than abruptly weaned foals. Sara Muhonen reported that 
the foals without dams spend less time resting and eating, took more 
time drinking, defecating and urinating and aggression on removal 
days than the day after removal days [8]. 

Similar to these results, we found that the most of behavioral 
reactions such as drinking, urination, lying, standing, fast-moving, 
slow-moving, aggression, friend, social suck, game and individual 

Behavior
(times/h) Pre-weaning Weaning-day Post-weaning

Feeding 5.90 ± 0.49a 4.13 ± 0.30a 4.86 ± 0.22 a

Drinking 0.34 ± 0.05b 1.63 ± 0.0.37a 0.88 ± 0.10b

Urination 0.01 ± 0.01c 0.33 ± 0.17a 0.19 ± 0.01b

Defecation 0.13 ± 0.03b 0.38 ± 0.11a 0.18 ± 0.02b

Lying 0.34 ± 0.04a 0.13 ± 0.13b 0.16 ± 0.03ab

Standing 16.5 ± 0.89a 4.96 ± 2.93b 5.25 ± 0.95b

Fast-moving 0.01 ± 0.01b 4.71 ± 2.13a 5.00 ± 0.89a

Slow-moving 16.5 ± 0.87a 13.4 ± 0.84b 11.8 ± 0.32b

Social kidding 0.00 ± 0.00b 1.75 ± 0.87a 0.46 ± 0.05b

Social biting 0.00 ± 0.00b 0.29 ± 0.08ab 0.43 ± 0.06a

Social suck 1.20 ± 0.18a 0.33 ± 0.07b 0.51 ± 0.07b

Social game 0.00 ± 0.00a 0.58 ± 0.31a 0.82 ± 0.33a

Friend 0.05 ± 0.02b 0.50 ± 0.01a 0.42 ± 0.06a

Individual nibbling 0.00 ± 0.00c 0.71 ± 0.08a 0.35 ± 0.05b

Individual rolling 0.84 ± 0.15a 0.08 ± 0.08b 0.15 ± 0.04b

Table 4: Differences behavior between pre-weaning, weaning day and post-weaning phase for group C (8-month foals) (Mean ± S.E).

Behavior
Group A
 (6-month foals)

Group B
 (7-month foals)

Group B
(8-month foals)

fillies colts fillies colts fillies colts 
Feeding 6.44 ± 0.30a 3.99 ± 0.63a 4.79 ± 0.50b 7.02 ± 0.49a 4.48 ± 0.21b 5.63 ± 0.31a

Drinking 1.05 ± 0.14a 0.80 ± 0.19a 1.38 ± 0.10a 1.10 ± 0.13a 0.65 ± 0.14a 0.97 ± 0.10a

Urination 0.18 ± 0.05a 0.05 ± 0.03b 0.16 ± 0.02a 0.09 ± 0.02b 0.20 ± 0.04a 0.12 ± 0.02b

Defecation 0.20 ± 0.03a 0.01 ± 0.04a 0.18 ± 0.03a 0.20 ± 0.02a 0.22 ± 0.03a 0.15 ± 0.02a

Lying 0.34 ± 0.02a 0.08 ± 0.04b 0.30 ± 0.04a 0.25 ± 0.03b 0.09 ± 0.03b 0.31 ± 0.03a

Standing 11.12 ± 0.77a 4.92 ± 2.69a 12.38 ± 0.92a 15.35 ± 1.32a 3.94 ± 1.46a 12.12 ± 0.70a

Fast-moving 0.33 ± 0.10b 10.93 ± 0.18a 0.29 ± 0.09b 0.11 ± 0.03a 7.18 ± 0.93a 0.27 ± 0.86b

Slow-moving 11.28 ± 0.72a 15.64 ± 1.28a 12.82 ± 0.88a 15.44 ± 1.35a 13.97 ± 0.43a 12.23 ± 0.69b

Social kidding 0.28 ± 0.05a 0.05 ± 0.04b 0.24 ± 0.03a 0.11 ± 0.03b 0.64 ± 0.18a 0.26 ± 0.05b

Social biting 0.28 ± 0.05a 0.20 ± 0.11a 0.29 ± 0.04a 0.16 ± 0.05a 0.40 ± 0.09a 0.22 ± 0.04a

Social suck 0.64 ± 0.16a 0.61 ± 0.31a 1.08 ± 0.30a 0.80 ± 0.14a 0.74 ± 0.08a 0.59 ± 0.13a

Social game 0.36 ± 0.07a 0.18 ± 0.10a 0.37 ± 0.06a 0.16 ± 0.05b 0.92 ± 0.45a 0.26 ± 0.06a

Friend 0.30 ± 0.29a 0.18 ± 0.11a 0.38 ± 0.06a 0.13 ± 0.03b 0.46 ± 0.07a 0.21 ± 0.03b

Individual nibbling 0.22 ± 0.06a 0.19 ± 0.10a 0.44 ± 0.06a 0.20 ± 0.05b 0.37 ± 0.07a 0.21 ± 0.04a

Individual rolling 0.20 ± 0.10a 0.14 ± 0.08a 0.30 ± 0.13a 0.53 ± 0.14a 0.36 ± 0.08a 0.27 ± 0.10a

Table 5: Behavioral response on the Gender of different groups on the observations phases (Mean ± S.E). 
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behaviors had been happen on the weaning day (Day 0) (Table 2-4). 
This increase in drinking behavior can be directly after weaning due to 
cessation of milk as the main nutritional source. These results implied 
that all foals were disturbed on removal days and the behavioral 
responses of weaning would be declined over time, similar results have 
also been reported by foals [22,25] and for lambs [17,27] and calves 
[5,24].

Behavioral observations between colts and fillies

In the present study we found that the urination and social kidding 
behaviors of fillies for three groups had significant frequency than 
colts’s (Table 4). We also found that colts spent more time feeding than 
fillies for group B and group C, which is in agreement with the previous 
reports [25], Moons found that fillies walked more (p<0.01) than colts 
and on the post-weaning day, whilst we find the same results for the 
group B and group C [28].

Behavioral observations between the weaning ages of 
6-month, 7-month and 8-month foals

We detected great differences in most behavioral profile between 
foals at different ages (Table 1-3). These results are in accordance with 
those reported by Tateo [29]. In our study, the 7-month and 8-month 
foals performed more great increase on the recording of drinking, 
urination, fast-moving, social kidding, social biting, individual nibbling 
behaviors and decreased more greatly in the frequency of lying, 
standing, slow-moving, individual rolling behaviors after separation 
when compared to pre-weaning, while for the 6-month foals just only 
increased the frequency of drinking, social game, friend behaviors and 
greatly decreased in the recording of standing, social suck, individual 
rolling behaviors after separation when compared to pre-weaning 
(Table 1-3). These could be due to lower stress response for 6-month 
foals. Warren [30] found that weaning foals at 6.0 months of age seems 
to provide little growth advantage over weaning foals at 4.5 months 
of age. Lansade [31] reported that 6 months of age was an optimal 
weaned period, when they were already relatively independent from 
their mothers. The possible explanation are that they have the teeth and 
intestinal flora to handle adult grain and forage rations in that age, they 
should be well-developed enough to thrive independently [32].

In our experiment, we chosen 15 behavior patterns for three 
different ages group, and during the observation phase 8 behavior 
categories had difference for group A (6-month foals), 12 behavior 
categories for group B (7-month foals) and 13 behavior categories 
group C (8-month foals). These results show that the 6-month foals are 
the least weaning stress than other ages and it is the optimal weaning 
age phase when using the abrupt and group weaning way.

Conclusion
Abrupt method is the traditional and popular weaning way, we 

put the foals into three groups before and after abrupt weaning, it 
is the better phase to wean when the foals are 6-month years old by 
abrupt - group weaning method in China. After removing mares, we 
should pay more attention to the drinking, urination, lying, standing, 
fast-moving, slow-moving, friend, social suck, game and individual 
on the weaning day. However, it requires further and more extensive 
quantitative studies to gain more insight into optimal weaning age and 
predictability in short-and long-term consequences of stress during 
abrupt weaning on the horse production.
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