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Introduction 
Increasingly, slow feeders are being used within day to day horse husbandry to facilitate 
provision of a set amount of forage while also extending consumption time.  
The pilot study aimed to provide information as to how three products intended for the 
purposes of forage presentation perform and compare both to each other and to feeding hay 
from the floor. The four presentations were a standard 50mm mesh haynet (SNET), a small 
holed 25mm mesh hay net (SHNET), a hay ball (HBALL) and the floor (FLOOR). 
The study compared feeding practices based on the following parameters: overall 
consumption time (CT) and hourly consumption rate (CR). 
 
What was done? 
 
Horses and Management 
The sample population for the pilot trial consisted of 10 horses, 4 geldings, 3 mares and 3 
stallions, weighing 433kg ±161kg and of 11.5 ±7.5 years of age. 
A hay ration of 1.75% dry matter of each horse’s bodyweight was provided at two points 
throughout a 24-hour period, between 8-9am and 4-5pm (in-keeping with current routine). 
The forage ration was weighed out daily using an electronic spring balance and divided 
equally over the 24-hour period (37.5% during the day and 62.5% overnight).  
The horses were stabled (with no turnout on grass) throughout the trial (management which 
they were accustomed to). This helped to maintain adequate incentive towards forage, this 
being their only source of long fibre.  
Participants were required to have had regular anthelmintic treatment and a dental 
evaluation within 12 months of the trial commencing.  All horses were habituated to each 
forage presentation and the forage ration quantity prior to the trial starting. Any exercise 
remained constant throughout the trial period. 
 
Conditions 
The trial ran over a 28 day period. Prior to the study, horses had been fed their forage from 
the stable floor. Throughout the study all forage was presented according to condition (am 
and pm): 
 
Condition 1 - FLOOR: Hay will be fed from the floor. 

Condition 2 – SNET: Standard haynet with 50mm mesh 

Condition 3 –SHNET: Horses fed from small holed slow feeder net with 25mm mesh 

Condition 4 – HBALL: Horses will be fed forage from a spherical shaped slow forage 
feeder with thirty-two flat faces with 50mm holes.  

 



 

 
 

 
 
Measurements 
 
Consumption Time (CT) 
During treatment periods, CT was measured on days 1 and 7 of each week. On 
measurement days, horses were observed during the day (8am-5pm) and the time which it 
took for them to consume their hay ration was recorded to the nearest hour.  
 
Hourly Consumption Rate (CR) 



On measurement days hourly CR was measured during the day (8am-5pm) or until the 
ration was finished. The hay was weighed every hour using an electronic spring balance and 
recorded (taking into account the weight of any forage presentation).  
 
 
Ethical considerations 
If any of the sample population at any point during the trial declined to consume at least 1% 
bodyweight in forage per day, they were removed from the trial.  

When consumption time was measured, if consumption was completed at such a time that 
will mean that the horse will be left without any forage for a period of more than 2 hours 
(before a further scheduled serving), more forage was provided.  

Results  
Data was input into Excel and any erroneous data cleaned. Descriptive statistics were then 
used to provide an average consumption time and consumption rate for each condition for 
each horse. Ranges and standard deviation were then calculated for each condition.  
For the forage presentation treatments each horse was used as his own control. 
Consumption rate was compared across all four conditions for each horse using a Repeated 
Measures ANOVA. Day 7 data was used as the comparison point for forage presentations 
due to this providing a more realistic representation of daily use.  
  
Consumption Time  
CT on day 7 was seen to increase in all presentations compared to feeding hay from the 
FLOOR except the SNET presentation where CT decreased by an average of 10.7%. Use of 
a SHNET showed an average increase in CT of 66.4% and HBALL an average increase of 
4% compared to feeding hay on the FLOOR. 
  
Consumption Rate  
When presented with the hay ration on the FLOOR, 70% of horses had consumed >50% of 
their hay ration within the first hour and >75% in the second hour, 90% having finished their 
ration completely within the third hour. Presentation using the SNET showed a slight 
reduction in intake within hour one but still 100% of horses had finished their ration by hour 
three. With the SHNET, consumption was observed to be more spread out, while 
consumption in the first hour was still seen to be the highest throughout the observation 
period, subsequent hourly consumption was markedly lower; all horses consuming less than 
50% within the first hour and less than 75% in the second hour. While the spread of 
consumption is not as marked as the SHNET, the HBALL still shows a greater spread of 
intake over the observed period. Only 30% consuming >50% of their ration within the first 
hour and 50% consuming >75% within the second hour.  
 



 
 
A one-way repeated measures ANOVA was conducted to determine whether there were 
statistically significant differences in Day 7 average hourly Consumption Rate (D7CR) with 
the use of four different forage presentations. There were no outliers in the data, as 
assessed by the inspection of a boxplot. D7CR was normally distributed for each condition, 
as assessed by Shapiro-Wilk test (p > .05). Data are presented as mean ± standard 
deviation. D7CR decreased from 0.88±0.29kg with FLOOR presentation to 0.87±0.27kg with 
SNET presentation, decreasing further with HBALL presentation 0.74±0.29kg and further still 
with SHNET presentation to 0.52±0.21kg. Mauchly’s test of sphericity indicated that the 
assumption of sphericity had not been violated, X2(5) =8.383, p =0.139. D7CR was 
statistically different between the different forage presentations, F (3, 27) = 10.303, 
p<0.0005). Post hoc analysis with a Bonferroni adjustment revealed that D7CR was 
statistically decreased with SHNET when compared with FLOOR presentation (-0.355 (95% 
Cl, -0.621 to -0.089) kg, p = 0.009), and with SNET presentation (-0.353 (95% Cl, -0.636 to 
-0.070) kg, p = 0.014). The other pairwise comparisons were not significant (P.0.05).  
 



 
 
Correlations 
There was a statistically significant strong positive correlation between D7CR FLOOR and 
bodyweight, rs(10)) = 0.803, p = 0.005.  There was also a statistically significant strong 
positive correlation between day 7 CR SNET and HBALL and bodyweight, rs(10) = 0.752, p = 
0.012 and rs(10) = 0.729, p  = 0.017 respectively. There was no such finding for SHNET.  
 
Limitations  
There were several limitations which may limit the scope and applications of the findings. 
Firstly the absence of a wash out period between treatments. While this was somewhat 
negated by the trial design, future trials would perhaps include a washout period between 
conditions. The length of exposure to treatments was insufficiently long to conclude any true 
effects of continuous use on measured outcomes.  
 
What does this mean for you and your horse?  
This pilot indicates a trend towards extending total consumption time with the use of slow 
feeders such as a small-holed haynet and Hay Ball. Furthermore, there is evidence to 
suggest that consumption rate is modified under these conditions, the use of slow feeders 
appearing to facilitate a more even distribution of feeding behaviours and therefore a 
reduced consumption rate over the feeding time.  
 
In practical terms, slow feeders can be used to enrich a horse’s environment and prolong 
chewing time. When extrapolated, the findings indicate that on average, use of a SHNET 
may help to extend eating time of a 5kg hay ration an additional 3 hours 36 minutes and use 
of a HBALL an additional 1 hour 12 minutes compared to feeding from the FLOOR.  
The use of a slow feeder or combination of hay presentation methods may therefore help to 
slow consumption rate and be an effective tool for increasing chew time. This may be of 



particular use to those on a restricted ration. Furthermore, use of these slow feeders may 
help modify feeding behaviour leading to smaller feeding bouts spread over a greater period 
of time. 
 
How does this relate to other research?  
Several studies have reported that use of haynets extends eating time, notably haynets  with 
smaller holes (<75mm) or ‘double’ or ‘triple’ layered haynets(Ellis et al., 2015a, 2015b; Glunk 
et al., 2014; Morgan et al.,2016). While haynets with increasingly smaller holes have not 
been proven in wider research  to significantly increase  eating time, findings have indicated 
that feeding bouts are more evenly spread across the feeding period when smaller holed 
nets are used (Morgan et al., 2016; Ellis et al., 2015; Glunk et al., 2014). Studies have also 
demonstrated increased consumption time when forage is provided in hay bags and floor 
based slow feeders (Rochais, Henry and Hausberger, 2018; Grev et al., 2014;Aristizabal et 
al., 2013; Hallam, et al., 2013), however these are not numerous and further research is 
required.  
 
In line with the current study, Ellis et al., (2015a) reported that in 68% of observations horses 
finished their forage ration within 5 hours. Although this study observed four types of haynet, 
it strengthens the rationale to find a way of extending consumption times. Horses left ‘fasting’ 
for extended periods of time may be at greater risk of digestive problems such as gastric 
ulcers, a study by Boswinkel et al., (2017) suggested a prolonged period (>6 hours) to 
increase this risk four-fold. 
 
Ongoing research 
The emerging trends apparent in this pilot study suggest a need for further research in this 
area. More specifically, further studies with a larger sample size and longer trial length are 
required to substantiate this trend and take into account any adaptation in feeding behaviour 
over time and horse interaction with slow feeders. The current study is ongoing with further 
analysis of data looking at  correlations, feeding behaviour and muscle activity with different 
forage presentations.  
 
Take home message  
Slow feeders may help to achieve an extension in consumption time and a more even 
consumption rate of hay throughout the feeding period.  
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