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Abstract 

The purpose of this study was to determine if there are differences between the tip sear 
and infrared bill trimming methods used on Pekin ducks and to examine any benefits to 
providing a foraging material to untrimmed birds. Two separate experiments were conducted.  

For experiment 1, the ducks were separated into four groups: intact controls, tip sear, 
infrared, and intact controls with access to a foraging material (straw). Behavioral observations, 
body weights, and feed consumption data were collected. At processing (35 d of age), the 
severity and incidence of tail and wing feather damage were recorded. According to the 
behavioral results, for up to one week, the infrared treatment shows more bill use than the tip 
sear treatment. This indicates that the infrared ducks may be experiencing less initial bill pain 
than the tip sear. The processing results show that the intact control birds had more damage to 
the wing and tail feathers than the trimmed birds. Supplying foraging materials (straw) for the 
intact control birds reduced some of the feather damage; however, the infrared birds had the least 
overall wing and tail feather damage. From the production data, feed conversion ratios were not 
different between the treatments.  

For experiment 2, the birds were grouped into three categories: intact controls, tip sear, 
and infrared. Body weights and feed consumption were monitored for 4 weeks post trim. 
According to the production data, no statistical difference was noted for performance (weight 
gain or feed consumption). 

 Overall, it may be beneficial for decreased feather damage and bill pain to use either the 
infrared trimming method or provide a foraging material; however, when looking at 
performance, there is no clear advantage to these methods. More studies need to be conducted to 
verify the benefits and practicality of these techniques 
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Introduction 

Cannibalism and feather pecking are wide-spread problems throughout the poultry 
industry. When large numbers of birds are housed together, they have a tendency to express 
aggressive behaviors towards one another. Outbreaks of cannibalism and feather pecking can be 
brought on by poor nutrition, over-crowding, group size, high light intensity, disease, and several 
other factors (Appleby et al., 2004). This aggressive behavior can cause significant damage to 
the birds’ feathers and mortality. Feather pecking is prevalent in all types of poultry including 
chickens, turkeys, and waterfowl. This study specifically focuses on Pekin duck aggressive 
behaviors and different methods of bill-trimming to reduce their occurrences. 

The primary reason for the use of beak/bill trimming has been to reduce the negative 
effects of cannibalistic activity (Cunningham, D. L., 1992). It is a highly controversial topic due 
to the potential to cause acute and chronic pain (Gustafson et al., 2007). When the bill is 
trimmed, there is immediate pain due to nerve endings at the end of the bill and immediate tissue 
damage. After a few weeks of age, nerve re-growth and the formation of neuromas can cause 
chronic pain (Gustafson et al., 2007). This results in the duck resting more than performing any 
active behaviors such as eating, drinking, preening, and other mobile activities. The best way of 
avoiding this problem is to find the bill trimming method that causes the least amount of pain 
and neuroma growth, but can still prevent cannibalism and other aggressive behaviors.  

There are several different techniques of bill-trimming. Cautery blades, hot cautery 
blades, and infrared lasers have been used in the past. Infrared lasers expose the tip of the beak in 
chickens to an intense infrared beam, which penetrates the hard outer covering horn, and 
damages the underlying dermis and subdermal tissues (Gentle et al., 2007). Cautery and hot 
cautery blades expose the beak to sharp instruments such as secateurs used to snip the end of the 
bill (Gentle et al., 2007). Typically, 1/3 to 1/2, or even up to 2/3, of the upper, lower, or both, 
mandibles are removed (Fahey, A.G., 2007). The same processes are used to trim the bills of 
ducks. All of these methods can damage neural tissue during the cutting process and cause high 
amounts of stress to the animal. Though research has shown differences between cautery and hot 
cautery blades, little research has analyzed the differences between hot cautery blades and 
infrared lasers in waterfowl.  

Bill trimming (BT) is a routine husbandry procedure practiced in the U.S. duck industry. 
It typically involves the removal of the tip of the bill using either a heated blade that both cuts 
and cauterizes the bill tissue, a tip-searing method, or a cold cut using a secateurs. The method 
applied is usually determined by the species of duck being trimmed. In Pekins, the common most 
approach used in recent years is tip searing. The purpose of this trimming is to reduce and/or 
inhibit the expression of undesirable and potentially injurious behaviors such as feather pulling 
and cannibalism. Nevertheless, BT solicits a great deal of debate pertaining to the relative impact 
of the practice on duck welfare. While the bestowed benefits of lowered aggression, feather 
pulling, and cannibalism may indeed favor improved well-being, there is a considerable body of 
morphological, neurophysiological and behavioral evidence demonstrating the emergence of 
markers of acute and chronic pain (e.g. persistent lethargy and guarding behaviors, reduced feed 
intake and development of neuromas) as a result of beak trimming in other birds (Eskeland, 
1981; Gentle, 1986; Gentle et al., 1990; 1991). There are many physiological and 
histopathological similarities between ducks and chickens (Lucas and Stettenheim, 1972) and 
earlier studies performed by our group demonstrate the emergence of indicators of pain 
following trimming in both Pekin and Muscovy ducks. More than 20 million Pekin ducks 



undergo bill trimming annually in the U.S. and the practice is vociferously criticized by both 
consumer and animal welfare groups. The duck industry needs to implement an alternative to 
conventional trimming methods that reduce or eliminate trimming related pain but continue to 
suppress the feather-pulling that undermines welfare and compromises carcass quality. 
 The amount of pain experienced by an organism following tissue trauma is directly 
related to the nature and extent of tissue damage sustained. A duck’s bill is a complex, 
functional, and highly innervated organ that contains scores of sensitive mechanoreceptors, 
thermoreceptors and nociceptors (Cheng et al., 2005, Gustafson et al., 2007). As in the chicken, 
trimming severs nerves and either removes and/or damages these receptors and results in 
considerable post-procedural tissue inflammation that is an additional source of pain. Finding an 
alternative method that limits the tissue damage and inflammation associated with trimming 
would have noticeable advantages for duck welfare. One such method, infrared bill treatment 
(Nova-tech Engineering Inc., Willmar, MN), is advocated as being a more welfare friendly 
alternative and is increasingly being adopted across all sectors of the U.S. poultry industry. 
Although infrared bill treatment may indeed represent an advance in welfare, to date very little 
data are available that documents its effects on welfare, productivity, and carcass quality. 
Nonetheless, the few data that are published consistently find that infra-red treatment offers 
improved outcomes relative to hot-blade trimming in other poultry species. A full scale scientific 
evaluation of its purported benefits needs to be performed under both laboratory and on-farm 
conditions prior to recommending its widespread use within the duck industry. 
 The ultimate aim of this proposal is to evaluate the efficacy of an alternative method of 
bill trimming and provision of foraging material for controlling feather pulling and cannibalism 
in Peking ducks. To achieve this, we will work together with our industry partner, Maple Leaf 
Farms, to: 1) examine the effects of infra-red bill treatment on stress, productivity, and well-
being under controlled laboratory conditions; 2) evaluate the effects of infra-red bill treatment on 
stress, productivity, well-being and producer profitability under commercial conditions; 3) 
compare and contrast the effects of infra-red bill treatment in the laboratory and under 
commercial conditions and finally; 4) determine if foraging material can be used to alleviate the 
need for trimming. Our overall goal is determine if trimming can be perform in a more welfare 
friendly approach using infrared bill treatment and to determine if the need for trimming can be 
alleviated through the provision of a foraging substrate. 
 
 

Materials and Methods 
To achieve our objectives, 3 experiments were conducted, as described herein: 
 
Experiment 1 was conducted in collaboration with our industry partner, MapleLeaf farms. 
Briefly, ducks were sexed and housed in groups of 50 individuals (25 female, 25 male).  
Measurements were collected from a total of 48 pens (2400 ducks total) which were split into 4 
treatment groups, as follows: a) Tip-seared, b) Infrared, c) trim, intact controls, and d) Intact 
controls + foraging material (straw). Measurements collected consisted of behavioral 
observations at 1, 2, and 5 wk of age. Weekly performance (body weight, mortality, and feed 
intake) were determined. At 35 d of age, birds were taken to processing and severity and 
incidence of tail feather damage and wing damage were recorded. 
 



Experiment 2 (and repeated with a second Experiment – i.e. Experiment 3) was conducted with 
day-old, ducklings were distributed among 6 treatment groups in a 2 (with or without analgesia 
in the drinking water for 14 d in Experiment 2 only) by 3 (control, infrared bill treatment, bill tip-
searing) factorial design. Birds with analgesia had 2 birds per pen (1 male and 1 female), 6 pens 
per treatment. Birds without analgesia had 2 birds per pen (1 male and 1 female), 10 pens per 
treatment. The use of analgesia allowed us to determine if any emerging treatment difference 
(e.g., reduction in feed intake) originate from pain or simply from a change in bill shape post-
procedure. Due to dosage and solubility uncertainties, the analgesic treatment was not included 
in Experiment 2. The following measures were be recorded in this study: behavioral parameters, 
including time budgets, and specific pain tests (behavior to 45° C drinking water after brief water 
deprivation); production indices, including efficiency of feed intake, body weight and mortality; 
physical indices, including feather condition score and bill histopathology (non-drug treatments 
only).  
 
Ducks 
A total of 120 birds were used over 3 replicates in this experiment. Mixed sex pairs of birds were 
randomly assigned to one of the 3 treatments; Tip Sear, Infrared, and Control. Each treatment 
was balanced within each replicate. Replicates were varied in the number of birds with rep 1 
using 30 birds, rep 2 using 30 birds, and rep 3 using 60 birds. The result was 60 pens of mixed 
sex ducks with 20 pens per treatment. 3 pens of birds per treatment were taken for bill histology 
at 4, 16, and 32 days of age. Feed intake data was collected from 15 pens of mixed sex pair birds 
per treatment. Bird weight data was collected on each duck. Behavior data was collected from all 
60 pens. The experiment was carried out at the Purdue Animal Sciences Research and Education 
Center between February 11th, 2008 and May 22nd, 2008. All procedures were over seen by the 
Purdue University’s Animal Care and Use Committee.   
 
Bill Trimming 
Trimming of the bills took place at Maple Leaf Farms, WI. The ducks were trimmed at 1 day and 
then sent to Purdue University for the experiment to take place.  
 
Feed Intake and Body Weight 
The ducks were weighed using a scale at the beginning of the study, day 1, and then were 
weighed on days 3, 5, 7, 10, 12, 15, 21, and 28. The ducks were fed starter feed for the first 2 
weeks and then switched to a growers feed on the 3rd week. 5 lbs of starter feed was weighed 
into a bucket and placed near the pen. The feeders were filled and topped off every day until the 
5 lbs of feed was nearly gone. When the feed was switched to the growers feed, 15 lbs of feed 
was used for the 1st and 2nd reps and 10 lbs was used for the 3rd rep. Feed was weighed on days 3, 
5, 7, 10, 12, 15, 21, and 28.  
 
Feather Score 
A feather score was recorded to assess the amount and severity of feather pecking between the 
different treatments. A score of 0 meant there were no ruffed or broken feathers. A score of 1 
meant that their feathers were ruffed, but there were no broken feathers. A score of 2 meant that 
there ruff feathers with a few broken feathers. A score of 3 meant that there were broken feathers 
with bloody tips. Feather scores were taken for all ducks on days 17, 19, 22, 24, and 26.  
 



Warm Water Test 
In order to determine the ducks sensitivity to pain, a warm water test was carried out. The ducks 
were tested once a week at age 4d, 11d, 18d, 25d, and 32d for five weeks. For the first week, one 
duck from each pen was randomly selected to be tested. For the rest of the weeks, the ducks from 
each pen that were tested were alternated. On the day of testing, the ducks were deprived of 
water for 5 hours. At 1:00 pm, they were put into a separate cage and allowed to acclimate for 5 
minutes. Ducks were then provided with warm water (70°F) in their trough and allowed to drink 
for 30 minutes. A video camera was used to continuously record their drinking behavior.    
 
Warm Water Test Behavioral Analysis 
An ethogram was produced in order to analyze the recorded video from the warm water test. The 
warm water test was analyzed using a continuous method. Only the last 15 minutes of every 
warm water test video was analyzed due to the lack of activity at the start of the test. The 
ethogram was sectioned into four categories: drinking, active, resting, and other. Drinking was 
defined as any head dip into the water trough; head dip was defined as a downward directed 
movement followed by an upward directed movement. Active was defined as any bill use that 
was not drinking and lasted at least 2 seconds. Bill use included self pecking, social pecking, and 
exploratory pecking and lasted at least 2 seconds. Resting was defined as any behavior with a 
stationary body not defined by drinking, active, or other that lasted for at least 5 seconds. Other 
was defined as any activity that could not be determined. The occurrence and duration of each 
activity was recorded. The number of head dips that the duck did while drinking were also 
counted and recorded. 
 
Feed Efficiency Test 
In order to determine the ducks feeding behavior, a feed efficiency test was carried out. The 
ducks were tested once a week at age 2d, 9d, 16d, 23d, and 30d for five weeks. For the first 
week, one duck from each pen was randomly selected to be tested. For the rest of the weeks, the 
ducks from each pen that were tested were alternated. On the day of testing, the ducks were 
deprived of food for 5 hours. At 1:00 pm, they were put into a separate cage and allowed to 
acclimate for 5 minutes. Then, 100 grams of food was placed into a plastic container and then 
placed in the cage. The ducks were allowed to eat for 3 minutes and were recorded with video 
cameras during this time. At the end of the test, any remaining feed was weighed and recorded.  
 
Feed Test Analysis 
An ethogram was produced in order to analyze the recorded video of duck feeding behavior. The 
entire 3-5 minute video was analyzed. The ethogram included four categories: eating, active, 
resting, and other. Eating was defined as any head dip into the feed bowl; head dip was defined 
as a downward directed movement followed by an upward directed movement. Active was 
defined as any bill use that was not drinking and lasted at least 2 seconds. Bill use included self 
pecking, social pecking, and exploratory pecking and lasted at least 2 seconds. Resting was 
defined as any behavior with a stationary body not defined by drinking, active, or other that 
lasted for at least 5 seconds. Other was defined as any activity that could not be determined. 
When each activity occurred, the activity and length of the activity was recorded. The number of 
head dips the duck did while eating were also counted and recorded.  
 



Results 
Experiment 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Observations of ducks within each pen (ducks displaying behavior) using bill on an object(s), 
Experiment 1. C = control; TS = tip sear; IR = infrared bill trim; Straw = control ducks without bill 
trimming provided with straw. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Observations of ducks within each pen (ducks displaying behavior) using bill on an other 
duck(s) or themselves, Experiment 1. C = control; TS = tip sear; IR = infrared bill trim; Straw = control 
ducks without bill trimming provided with straw. 
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Figure 3. Percentage and severity of ducks displaying feather damage on the tail at processing, 
Experiment 1. C = control; TS = tip sear; IR = infrared bill trim; Straw = control ducks without 
bill trimming provided with straw. 

Figure 4. Percentage and severity of ducks displaying damage wing at processing, Experiment 1. 
C = control; TS = tip sear; IR = infrared bill trim; Straw = control ducks without bill trimming 
provided with straw. 
 
Observations of ducks displaying behavior of using their bill on other ducks was reduced when 
given straw as an enrichment at 2 weeks of age versus control treatments. Tip-seared ducks had 
much less use of their bill on objects at 1 wk of age versus the other treatments. Similarly, at 1 
and 2 wk of age, there was a trend towards reduction in ducks using their bill on themselves or 
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other ducks when straw was provided, but not at 5 wk of age. At processing (5 wk of age), There 
were notable differences between treatment groups on tail feather and wing damage, in that the 
control birds had a higher incidence than other treatment groups, meaning that provision of straw 
or bill trimming (sear or IR) alleviated some of the wing and tail feather damage that had 
occurred. No differences occurred, however, between treatment groups regarding bird 
performance (weight or FCR). 
 
 
Experiment 2 & 3 
 
Feed Intake 
The average feed intake per day was averaged for each pen per treatment. This average intake 
was graphed verses the day, which is also the age of the duck (Figure 5). Notably, the feed intake 
was not statistically different between treatments at any age or cumulatively.  
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Figure 5. This figure shows the average feed intake per day 
between the 3 different treatments. The standard error is 
shown for each day.  



Body Weight 
The body weight of the ducks is presented in Figure 6. No statistical differences were noted for 
the duration of the project to 28 day of age.  
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Weight Gain 
Figures 7 and 8 represent body weight gain from 1 to 28 and 1 to 14 days of age, respectively. 
No differences were noted for body weight gain at either time point. 
 
 

Figure 6. This graph shows the average body weight per day 
per treatment. Standard error is shown for each day.  
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Day 15 Weight Gain
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Figure 7. This graph shows the weight gain per treatment for 
days 1-28. Standard error is shown for each treatment. 

Figure 8. This graph shows the weight gain per treatment for 
days 1-15. Standard error is shown for each treatment. 



 
 
 
 
Feed Test Ethogram 
Notably, observations within each week, the duration of time spent eating was not influenced by 
bill trim method versus the control (Figure 9). However, in observations of time spent resting, 
ducks that were tip seared spent less time resting during week 2 versus control or infra-red trim 
(Figure 10), but this was not observed at any of the other ages. 
 

Figure 9. Influence of bill trimming method on duration of time spent eating, Experiments 2 and 
3. 
 
 



 
Figure 10. Influence of bill trimming method on duration of time spent resting, Experiments 2 
and 3. 
 
Water Pain Test 
Notably, bill treatment had no effect on bird behavior during the water pain test. Averages for 
time budgets and number of head dips for week 1 and 2 are presented in Table 1. 
 
Table 1. Average time budget and number of head dips of ducks during hot water pain test (n=12 
to 14/age per treatment). 
Week % resting % active % other % drinking # head dips 
1 40.22 42.42 14.45 1.97   7.80 
2 44.52 43.48   5.91 5.58 19.05 
 
 
Feather score & Mortality 
No statistical differences were noted for feather condition score for these experiments, likely due 
to small numbers of birds within a pen and optimal environmental conditions. Therefore, feather 
score from the production study conducted with Mapleleaf Farms (experiment 1) likely is more 
representative of differences due to treatment. Mortality was minimal during the experiments and 
therefore differences between treatments were not observed. 
 
Conclusion  
 
The purpose of bill trimming is to prevent feather damage and cannibalism, which can cause 
increased mortality; however, a negative side effect is that it can lead to pain in the bill of the 
bird. An indication of this pain may be shown by the ducks using their bills less. In these studies, 
the tip sear ducks have less bill use in the first week when compared to the infrared group. This 



suggests that the tip sear group is experiencing more initial pain from the bill trimming 
procedure, however, this was not documented during behavior observations during the hot water 
pain testing. As the ducks age (by week 2), the difference between the bill use of the tip sear and 
infrared birds decreases. By the end of the study, bill use is almost identical between the tip sear 
and infrared treatments indicating that there is no difference between the methods regarding 
chronic pain. As an alternative to bill trimming, straw was given as a foraging material in the 
hope that it would distract the ducks from pecking each other (Experiment 1). The straw 
treatment resulted in less bill use on pen mates than the controls. Though providing the straw 
helped to reduce the feather damage seen in the controls, the infrared ducks have an overall 
lower percentage of wing and tail feather damage. This becomes important in duck processing 
because damaged quills and pin feathers may need to be manually plucked, which leads to 
increases in labor costs. Another issue with bill trimming is there are some theories that suggest 
it will decrease feed consumption and, in turn, weight gain, due to the pain caused by the 
procedure. No differences between the feed consumption and weight gain of the infrared and the 
tip sear birds were noted. This indicates that bill trimming does not have a large affect on growth 
and production. In conclusion, there might be some benefit to using the infrared method of bill 
trimming to decrease acute pain (although this pain was not documented in either week of the hot 
water test in experiments 2 and 3) and reduce feather damage in Pekin ducks (as measured in 
experiment 1). There are also initial indications that suggest the availability of a foraging 
material may alleviate some of the problems with feather pecking and pulling. Further studies 
need to be conducted for the verification and practicality of using either a foraging material or 
the infrared bill trimming method as a way to reduce feather pulling. 
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