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Abstract 

 

Pigeon racing was immensely popular amongst male industrial workers in the 

nineteenth and early twentieth centuries (Johnes, 2007). This study offers an overview 

of pigeon racing in this period, before moving on to discover if racing pigeons 

(Columba livia domestica), have a preference to their food; and if so, could this help 

the pigeon racers of today? The subjects used in this study consisted of eight racing 

pigeons (Columba livia domestica), four cocks and four hens all around the same age 

of 28 days. The experiments carried out were split into three parts. Experiment one 

involved colour preference, where the pigeons were given a different colour feed each 

day, for ten days. The second experiment involved colour preference again, however 

the pigeons were given a mixture of all five colours of feed, blue, red, green, yellow 

and natural, for another ten days. Experiment three then moved onto see whether 

pigeons have a calorie preference, so they were given a high calorie diet one day, a 

low calorie diet the next and then a mixture of both high and low calories the 

following day, causing a sequence that continued for twelve days. During these 

experiments the temperature was also recorded at the feeding times of 8am and 4pm. 

This concluded that the pigeons ate more when it was warmer. These results seemed 

unusual, as it was presumed they would eat more when it was colder, to keep 

themselves warm. Further findings during these experiments established that the 

racing pigeons prefer the colours red and natural in their foods, this was statistically 

found in experiment two; which also showed that they least prefer the colour green. 

These experiments could lead to further research, to see whether pigeons that eat a 

high or low calorie diet, increase their racing speed, or travel further in races. The 

calorie foods could be tested again, however they could be dyed red to see if the 

pigeons preference changes, or instead of using colours, flavourings could be used 

instead.  
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1. Introduction 

 

Racing homing pigeons (Columba livia domestica), is a worldwide sport (Hagstrum, 

2000), that consists of different variables, in order to achieve success with the winning 

pigeon(s). This sport is very competitive and requires a lot of day to day training. The 

racing season is between April and September; however, pigeon fanciers are 

concerned about the overall health of their pigeon flock all through the year (De Herdt 

& Pasmans, 2009); particular time and care is spent pairing them for breeding, to 

acquire the best possible racers.  

 

Factors that affect race performance in pigeons include nutrition, husbandry, training, 

physical ability, and general health of the race team (Rupiper, 1998). Racing pigeons 

involves feeding the birds the correct amount of protein, vitamins and fats but also 

allowing them access to grits and minerals (Brakstad & Raaholt, 2009). These help 

them through the different stages of, racing, moulting and breeding. In the first year of 

their life, they can be prone to many diseases (Alexander, 2011), one of which is very 

common called young bird sickness. This condition has been characterised by slow 

crop emptying, weight loss, poor performance (Scullion & Scullion, 2007) and much 

more; which is why it’s important a racing pigeon’s diet is balanced in terms of 

nutrition, to give strong health for the racing season.  

 

It is evident that pigeons fly back to their homes, where they know and feel, they are 

well looked after. Pigeon racers have to abide by the Animal Welfare Act 2006 

(Defra, 2013).Which states that they must be giving the pigeons a suitable place to 

live, a suitable diet with access to fresh water, the ability to express normal 

behaviours, have protection from illness or injury and the need to be housed separate 

or with other animals. Temperature and lighting are also main priorities for pigeons, 

especially through moulting season to make sure they have the sufficient feathers for 

flying (Cousquer & Parsons, 2007). The variables and necessities of the pigeon’s 

welfare generated ideas towards this study. Do pigeons have a preference and if so, 

what? A solution to this study may also give useful information to magazines such as, 
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the Royal Pigeon Racing Association (Higgins, 2013) and give suggestions to pigeon 

fanciers.  

 

Experiments involving colour preference have been looked into previously by many 

authors; however they involved the same method. Zentall & Singer, (2007), and 

Clement & Feltus, (2000), took out two separate experiments that involved the 

pigeons pecking a white light either 1 or 20 times. If they got that correct they had a 

colour test, where they then had to choose the correct colour to receive food. The 

colours used were decided from previous training, two colours the pigeons liked and 

always went to, and two colours they weren’t so bothered about. These tests were 

completed seven years apart and both had the same outcome. The pigeons showed a 

preference for the colour that followed the greatest effort during training (Lydall, 

2010), suggesting that pigeons like to work for their food, their colour preference 

during these trials was red. These experiments stimulated more curiosity for further 

research, to see what colours pigeons truly preferred, if given a larger choice.  

 

As well as this, Biedermann & Garlick, (2012), investigated food preference in 

pigeons. The pigeons were presented with six novel foods, ranging from high calorie 

to low calorie with a variety of foods having a calorific content between these. The 

food was weighed before and after each session; the outcome showed pigeons 

preferred the high calorie foods. In the mentioned study the amount of different 

sample feeds was six, which is quite a large number to use within one trial. This 

inspired experiment three in this study. If they were only given the choice of one high 

calorie food and one low calorie food, would the outcome be different?  

 

Pigeons have excellent visual capabilities, which is why there’re particularly used for 

investigations of visual, categorization processes (Dittrich L. , 2009). As pigeons have 

sophisticated colour vision, they may use colour cues for discrimination of ‘good’ 

foods (Watanabe & Masuda, 2010). Their colour vision is also known to be 

pentachromatic (Dittrich, Adam, Ünver, & Güntürkün, 2010), which means they have 

more than four cone classes in their retina (Pike, 2012), located at the back of the eye 
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(Klemas, 2013). Many studies that have been completed involve the use of coloured 

lights, to establish if the pigeons could understand the different colours (Leising, 

Garlick, Parenteau, & Blaisdell, 2009). As pigeons are able to identify different 

colours, it is almost certain they will have a colour preference to their food. This 

research could benefit the racer as well as the pigeon, simply because when the 

pigeons are racing home, they can pick out different coloured landmarks, to help with 

their sense of direction (Knight, 2011).  

 

Temperature was also looked into in this study, to discover if it has an effect on the 

amount the pigeons ate in the morning. Previous research has been done, putting 

pigeons in living conditions with temperatures of 6°c, 1°c and 0.6°c with food and 

water available, however they would have to peck twelve times in order to get the 

food (Henderson, 1992). The outcome of this research showed the colder it was the 

more the pigeons ate. Another study was done on fasting pigeons in cold temperatures 

and giving them different environmental cues, such as predator stimulation. The 

outcome of this showed that even with the different environmental cues, the pigeons 

were still capable to adjust their thermoregulatory function (Laurila, 2005), so if they 

realised there was no food accessible to them, they can keep their body temperature in 

reasonable boundaries, to keep fit and healthy until they find some.  

 

A pigeon can lose up to one third of its body weight in a race (Walker, 1988), so this 

has to be dealt with as soon as the pigeons arrive home. If this research has an 

outcome with sufficient data, then pigeon racers will be able to use it, to help them to 

win races, by giving the pigeons food which provides them with enough energy to last 

the entire journey home, and get them into the lofts quickly to recuperate. If racers 

find a suitable type of feed that works, to give the birds enough vitamins, minerals and 

energy, but they then struggle to get the pigeon to eat all the food to give them what 

they need to race to their full potential, they could colour the food with the preferred 

colour shown in the experiment and encourage them to eat more. This study could 

also help to get pigeons into the loft at the end of a race as quickly as possible. Pigeon 

racers have many different techniques to return their birds into the loft, one of these 
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consists of shaking a tin of food to attract them, but it could be beneficial to know 

there is a quicker trailed and tested method that guarantees good results. Zentall, 

(2010), found that pigeons will work to get their food, so if the racers were to have fed 

the pigeons their preferred coloured food before they went to the race, then shake the 

tin when they arrive home, the pigeons may become quicker at getting inside the loft, 

as they know they will receive the food they enjoy, but they would also need to learn 

to recognise this noise, so they need to hear this at feeding time too.  

 

Hypothesises: 
 

The hypotheses that will be investigated within this study are: 

 

� Experiment 1 and 2 – Colour preference of food 

H0 - Racing pigeons will not have a colour preference to their food. 

H1 – Racing pigeons will have a colour preference to their food.  

 

� Experiment 3 – Calorific preference to food 

H0 – Racing pigeons will not have a calorific preference to their food. 

H1 – Racing pigeons will have a calorific preference to their food.  

 

� Experiment 4 – Temperature effects 

H0 – Temperature will not affect the amount of food the racing pigeons eat. 

H1 – Temperature will affect the amount of food the racing pigeons eat. 

 

This study may also lead to other experiments involving colour preference. These may 

include, painting the lofts on the inside or outside of the pigeons preferred colour. 

Having it coloured inside may relieve any stress the animal may have as it would feel 

safe and comfortable in its own environment (Costantini, 2010). Instead of using 

colours in their feed, flavours could be added instead. These could consist of vanilla, 

cinnamon, coffee and many more. Changing the location of where the pigeon is fed 

may also help them eat all the food. When being fed the same food in the same place 
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the animal will habituate to this routine, however if the food was to be placed in a 

different area, it would keep the pigeon open minded to where it may be fed next, as 

in the wild they would have to search for food. Pecchia, Gagliardo & Vallortigara, 

(2011), used different coloured pipes within an enclosed arena, which also involved 

spatial cognition, as the pigeon’s had to find which coloured pipe had the food inside 

it. This could be linked to colour preference by having food under all four pipes, 

measuring which colour the pigeons went to first and last or not at all. These types of 

studies can also link into, feeding the pigeon within the different seasons (Vriends, 

2005); to see if that has an effect on the pigeon’s preference of colour, flavour or area 

of feeding in the loft.  
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2. Materials and Methods 

 

2.1 Housing 

 

Eight young racing pigeons were used for this study, being fed twice a day at 8am and 

4pm; to ensure there was enough daylight, (Yahner, 2012), for the subjects to explore 

their feeds adequately. Experimenting with young racers was vital as they have never 

experienced different types of feed or coloured foods before (Guilford, Åkesson, 

Gagliardo, & Holland, 2011). The eight pigeons consisted of four hens and four cocks 

at 28 days old equipped with numbered leg rings for individual identification 

(Zimmerman, 2009).  

 

The pigeons had eight individual boxes to sit and be fed in within the loft (Watanabe 

& Masuda, 2010). As well as this they had perches around the sides, plenty of space to 

fly around and a water trough on the floor. The perches around the side gave them the 

opportunity to roost at night and express their natural behaviours (Meade, Biro, & 

Guilford, 2006). Experiments have shown that a sizeable amount of food empties from 

the crop, while pigeons are inactive during the night (Rashotte M. E., 1997). With this 

research taken into consideration the loft was big enough for the pigeons to fly around 

in through the day, so they would burn off some energy before being fed again in the 

afternoon. Having just the perches and boxes, was also designed so that it was easy to 

maintain (Hawkins, 2010). This involved scraping them out every morning to keep 

them clean. Fresh water was accessible for them at all times, and other authors used 

grit within enclosures as well (Reilly, Posadas-Sánchez, Kettle, & Killeen, 2012). Grit 

can help with enrichment through the day but also help breakdown their food (Green, 

Myerson, Holt, Slevin, & Estle, 2004); however in this case to keep the research non-

bias, grit was not used.   

 

The data was collected during the winter months, so low temperatures were expected. 

The temperature was natural with no added heating, however the temperature was 

monitored and recorded before the morning and afternoon feeds with the use of a 



 
 

Page 11 of 44 
 

thermometer, that was kept in their at all times. Having a natural temperature would 

help the young birds build a strong immune system, (Bahrami, 2012), as having the 

environment to warm can cause disease or parasites. The lighting was also kept 

natural with a small vented window, with other vents around the loft as well (Rupiper, 

1998).  

 

2.2 Food and Colours used 

 

To discover if the young racing pigeons have a true colour preference, two different 

food colour experiments were taken out, to bring conclusions to questions posed. The 

five colours, used in both tests were: red, blue, green, yellow and natural, these were 

individually mixed with plain wheat seeds. This is similar to Schmidt & Schaefer 

(2004), who gave blackcaps, (Sylvia atricapilla) the choice of five colours to find their 

preference. The plastic food pots used were, 8cm long and 4cm wide, enabling a 

maximum of 170g, which wouldn’t be necessary for these experiments; however the 

large capacity pot was used, so the pigeon was able to view everything inside. 

 

Some colours were decided from the colours of pigeon corn, these being yellow, 

natural and red; as they may be related to selection for carotenoid-rich foods 

suggested by Senar, et al., (2010), which is what pigeons would forage for in the wild. 

However the other colours were used due to different author research. Many authors 

found that pigeons prefer blue (LoBue, 2011), which is unusual as it’s not in their 

natural feeds. Lazareva (2005), used green and red due to them being very different 

colours as so did Mazur (2010), for the same reasons. 

 

Morrison’s liquid food colouring was used to colour the wheat. 152ml of food 

colouring was mixed to 5500g of wheat for each colour to ensure there was enough 

feed for both experiments (Larrinaga, 2010), and that the colours were bright enough 

to see a difference, when all placed in the same feed pot. This had to be correct as if 

the colour is brighter or duller the reaction of the pigeon’s eating the food may vary 

through the data. For the colour natural, the wheat seeds were kept plain. All the food 
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colourings used are tasteless (Kim, Garner, & Millam, 2009) and odourless (Mora, 

Davison, Wild, & Walker, 2004), to prevent any bias data, such as, the pigeon’s 

choosing one particular colour due to the taste or smell, and will also prevent any 

harmful effects. However further research could involve studies investigating whether 

different tastes or smells, have an effect on the pigeon’s preference to their feed. 

 

The third experiment consists of low and high calorie foods. The high calorie food 

used for the experiment entailed sun flower hearts and the low calorie food used 

consisted of barley. Biedermann & Garlick (2012) used sunflower hearts which they 

found were most consumed, when experimented against a low calorie food as well. 

This is why it was tested in this experiment, against barley, a food source that is in 

many different pigeon corn mixes (Diarra, Usman, Igwebuike, & Yisa, 2010).  

 

2.3 Other materials used 

 

• 16 food pots, 8 for am, 8 for pm 

• Water trough 

• Thermometer 

• Weighing scales 

• Marker pen – to number the feed pots 

• Legs rings – numbered 1-8 for identification 

• Food dye, blue, red, green and yellow 

• Foods, wheat, barley and sunflower hearts 

• Tools for cleaning their boxes out 

 

2.4 Experiment One Procedure  

Preliminary Study 
 

Before the initial experiment was carried out, a preliminary study, over a two day 

period, was completed. The preliminary study was used to provide information on 
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how much food the racing pigeon’s should be given for each feed. Racing pigeon’s 

usually consume 30-40 grams of food a day (Powers, 2002). The eight racing pigeon’s 

will need to consume this amount over two separate feeds. The pigeons were given 

20g of red wheat in the morning at 8am for 30 minutes and 20g of red wheat in the 

afternoon at 4pm, for 30 minutes (Strasser & Bingman, 1999), which was monitored 

with the use of a stopwatch. This was then repeated the following day, using the 

colour blue instead.  

 

The preliminary study showed that the intake of food should be increased. This is due 

to the pigeon’s eating all the food given both times. To achieve the best results, more 

food would encourage them to have left over food, which could determine a more 

positive effect towards certain colour preference. They also require a minimum of 40g 

a day, ensuring they have plenty of energy, due to the data being collected during their 

moulting period (Costantini, 2010).  

 

Main Study 
 

Experiment one consists of the pigeons being fed a different colour grain every day, 

for 10 days, allowing the five colours to be presented twice to the pigeons (Hartley, 

2000). The pigeons were caught and secured into their individual boxes (Costantini, 

2010). When the pigeons are closed into their boxes, they are unable to see one 

another, putting all their focus on their feed pots. The temperature of their enclosure 

was recorded, morning and afternoon before the pigeon’s received their food, and 

fresh water was given and placed on the main floor of their enclosure. The food was 

prepared outside the loft so the pigeons were unable to see what they were going to 

receive.  

 

Green was the designated colour for the first day of the trial, as Roper, (1997) 

suggested; it was an intermediate colour preference, which may be due to it being a 

colour they are familiar with, but don’t see all the time. A total amount of 26g, of 

green wheat was weighed out into individual numbered feed pots, for all eight pigeons 
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for their morning feed at 8am. This was then placed into their boxes (Lubyk & Spetch, 

2012), and left there for 30 minutes (Bordel & Haase, 2000). Mehlhorn & Rehkamper, 

(2009), suggests that orientation of the food pot could be another variable for further 

research to see if this changes the pigeon’s preference to what it chooses to eat. A 

recent study has been completed on pigeons being given the choice of the same food 

in two separate food pots, within their boxes to see which area they preferred to eat 

their food in (Lubyk & Spetch, 2012).  

 

After the 30 minutes, of the pigeon’s food being presented to them, the feed pots were 

removed and the birds were released back into the rest of their enclosure. The weight 

of food left in the numbered feed pots was recorded for each individual pigeon on a 

separate recording sheet specifically for them, and any reaming coloured wheat was 

thrown away. The feed pots were washed between all feedings with warm water to 

prevent any bias (Skelhorn, 2011).  

 

The same process was completed again for the afternoon feed (at 4pm), using the 

colour green, the amount of food which was left for them was again 26g, and as the 

morning feed, it was left for the duration of 30 minutes. The following day followed 

the same method, but using a different colour, which was yellow. Each day within the 

ten day period involved a different colour, the sequence of colours was: green, yellow, 

natural, red, blue, and this was repeated once more. Once experiment one had run its 

course, the pigeons went straight onto experiment two.  

 

2.5 Experiment Two Procedure  

 

This experiment involved a similar process as in experiment one, however it involved 

feeding all the colours of grain at the same time, twice a day, (Ulrich & Prior, 1999), 

at 8am and 4pm. It was carried out over a period of 10 days and used the same method 

of catching the pigeon’s and placing them in their boxes (Costantini, 2010); the 

temperature of their enclosure was recorded morning and afternoon, fresh water was 

given, and their food was prepared outside the loft.  
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Homing pigeons are known to have favourite foods which they will selectively pick 

out when given a corn mixture feed (Thalau, Holtkamp-Rötzler, Fleissner, & 

Wiltschko, 2007). This initiated the thought to putting all the different colours of grain 

into their numbered feeding pots, so they were able to selectively pick out which 

colours they wanted to eat, making a colour choice (Borgia & Keagy, 2006). It could 

also be presumed that the pigeon’s will select the colour that experiment one stated as 

their preferred colour (Barta, Liker, & Mónus, 2004). Emmerton, (2001), discussed 

how the pigeon’s varied from 10 minutes to 30 minutes in the length of time they took 

to choose the different colours, which helped assure 30 minutes feeding was long 

enough.  

 

For the first five days of the experiment 6g of each of the five different coloured 

grains, (giving a total of 30g at each feed), was given at 8am and 4pm. However, it 

was found that after the 30 minutes, a lot of food was leftover; displaying this was too 

much food for some of the pigeons to eat in one day (Vriends, 2005). For the 

remainder of the five days, they were given 3g of each colour, (giving a total of 15g at 

each feed) during their morning and afternoon feed times of 8am and 4pm.  

 

When the feed pots were collected after the 30 minutes, the coloured wheat grains are 

weighed individually for each pigeon. This was then recorded on the pigeon’s 

individual weight sheets, where the temperatures were also noted, any remaining food 

was thrown away, and the food pots being washed for the next feeding time (Skelhorn, 

2011).   

 

2.6 Experiment Three Procedure  

Experiment three consists of using two food types, a high calorie feed consisting of 

sunflower hearts, and a low calorie feed, which is made up of barley (Biedermann & 

Garlick, 2012), this was carried out over 12 day period. This allowed four days each 

for barley and sunflower hearts to be fed separately and four days for them to be fed 
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mixed together, to gain significant data to hopefully show a preference in the pigeon’s 

feeding choice. During this experiment it was required that the temperature was taken 

at both feeding times for the 12 days, the birds were provided with fresh water and it 

was ensured the food was prepared outside the loft. 

 

Sunflower hearts have been used in previous experiments to see if Black-capped 

chickadees (Poecile atricapillus), had different foraging strategies when presented 

with novel foods, (Yong, Buddhamas, & Newman, 2011) and an experiment with 

grainivorous birds, to see if they had a preference when presented with a number of 

different types of seeds (Joshua & Ali, 2011).  

 

The feeds were prepared and 28g of barley was fed on the first day at 8am and 4pm, 

with the same routine as in experiments one and two, where the food was placed in the 

pigeon’s box and leaving it for 30minutes, before it was removed and releasing the 

pigeons into the rest of their enclosure. Once removed, the weight of the food left over 

was recorded and the food pots were washed, (Skelhorn, 2011), ready for the next 

feeding time. The following day the pigeon’s would receive the sunflower hearts 

instead of the barley, again 28g at each feeding time, following the same routine.  

The third day however consisted of the pigeon’s receiving 28g of barley and 28g of 

sunflower hearts in the same food pot mixed together. When the food was taken away 

after 30 minutes, the barley and sunflower hearts were weighed separately for each 

pigeon and recorded.  

Any remaining food that was thrown away must be thrown into a secure bin to prevent 

larger animals, such as cats, foxes and rats eating them. These animals being around 

can cause risk to the experiments, as they are capable of getting into the loft and 

killing the racing pigeons (Weber, 2011). Other prevention methods in place to secure 

the pigeons from predators, involve locks on the loft doors and all the coloured wheat, 

barley and sunflower hearts tubs, are locked in a separate shed.  

For all three experiments, the food, whether it is coloured, high or low calorie, will be 

weighed to monitor how much the pigeon’s ate over the period of time the 
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experiments were carried out. To measure the weight of the food before and after, a 

set of food weighing scales will be used to record the amount in grams (g), (Bauer, 

Glassman, Cyr, & Romero, 2011).  

 

2.7 Temperature 

For all three experiments the temperature was recorded at 8am and 4pm, with the use 

of a thermometer, which measured the temperature in Celsius, (°C). As the data is 

being collected in the winter months, it would be interesting to find out, if pigeons ate 

more when it was colder. Wild pigeons (Columba livia), are known to eat more when 

it’s colder during winter time, because they have learnt that the food source 

availability is low during this time (Carrascal, Seoane, & Villén-Pérez, 2012). As the 

subjects are only 28 days old at the start of the experiments, they will still be learning 

and developing. When fully gown they should be capable of knowing their predators, 

exposure to knew pathogens and climate change (Geiser, 2013). This can also lead to 

further experiments with older racing pigeons to find if fully matured pigeons eat 

more when it’s colder.  

 

2.8 Statistical analysis 

The statistics that will be used will vary depending on the experiment. The level of 

significance that will be used for all the data is 0.05. The data from experiments one 

and two will measure which colour was preferred from the racing pigeon’s, by 

measuring the amount consumed of each colour. This would involve either a Kruskal-

Wallis Test or a One-way Anova Test (Friedrich & Zentall, 2004), depending on if the 

data is found to be normally distributed or not. This data will be presented using box-

plot graphs. 

 

The data collected from experiment three will measure how much barley and 

sunflower hearts were eaten, when fed together and separately. For both parts of this 

data, a Paired-Samples T-Test or a Wilcoxon Test will be used, depending if the 
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Kolmogorov-Smirnov Test, reveals if the data is found normally distributed or not. 

These results will be displayed using box-plot and bar chart graphs. 

 

The data collected for temperature, will be measured to see if it had a significance to 

weather the pigeon’s ate more or less of the foods given to them in experiments one, 

two and three. Depending if the data is normally distributed or not, the test used will 

either be a Spearman’s Correlation or a Pearson’s Correlation. These results will be 

shown using scatter and box-plot graphs. 
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3. Results 

 

3.1 Experiment one: Colour preference results 
 

A Kolmogorov-Smirnov Test was completed to test if the data would be normally 

distributed. As this set of data was non-parametric a Kruskal-Wallis Test was 

performed. This showed there was no significant difference, that the racing pigeon’s 

had a colour preference to their food, (X2=2.638, df=4, p=0.620). If the data was 

significant, research would be carried out to look at the key colours, using pairwise 

tests. Figure 3.1 shows the minimum amount of food that was eaten of each colour, 

but doesn’t show the maximum amount of food eaten, due to the insignificant data. 

 
Figure 3.1. The box plot graph shows the amount of coloured food that was 

consumed from all eight pigeon’s over the 10 days. No significant difference was 

found.  
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3.2 Experiment Two: Colour preference results 

 

To establish the results for experiment two, a Kolmogorov-Smirnov Test was used to 

test if the data would be normally distributed. The outcome showed the data was non-

parametric; therefore a Kolmogorov-Smirnov Test was performed. The outcome of 

this test showed a significance for pigeon’s having a colour preference, (X2=202.43, 

df=4, p=0.000). The test also revealed five statistic’s for the amount of each individual 

colour that was eaten, (R=0.202, B=0.208, G=0.215, Y=0.170, N=0.178). Figure 3.2 

evidently shows the racing pigeon’s least preferred green.  

 

 
Figure 3.2. The boxplot graph shows the amount of coloured food that was eaten, 

when presented with a choice of all five colours in their food pot. A significance was 

found, resulting in green being their least chosen colour and red and natural being 

their most consumed colour. 
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3.3 Experiment Three: Calorie preference results 

 

The results were split into two sections. Firstly, results were established for when 

barley and sunflower hearts were fed separately, including both am and pm feeds. A 

Kolmogorov-Smirnov Test was used to test if the data would be normally distributed. 

This test showed that the data was parametric; therefore a Paired-Samples T-Test was 

used. The T Test revealed there was a significance, that sunflower hearts were 

consumed more than barley, (T=-26.250, df=127, p<0.001). If the data was non-

parametric a Wilcoxon Test would have been used.  

Figure 3.3 shows that the barley was consumed in varied amounts, with the pigeons 

eating as little as nothing (0.00g), or eating all of it (23.00g). However it shows the 

pigeon’s always ate some of the sun flower hearts from as little as (11.00g) to all of it 

at (23.00g). 

 

Figure 3.3. The box plot graph shows the amount of barley and sunflower hearts 

consumed, when the pigeons were fed individually on separate days.  
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3.4 Experiment Three: Calorie preference results 

 

Section two involves the results for when barley and sunflower hearts were fed mixed 

together, including both am and pm feeds. A Kolmogorov-Smirnov Test was used, to 

test if the data would be normally distributed. This test showed the data was 

parametric and so another Paired-Samples T Test was performed. This T Test showed 

the data was significant and that the pigeon’s picked out the sunflower hearts more 

over the barley when given the choice, (T=-48.996, df=127, p<0.001). If the data was 

not significant a Wilcoxon Test would have been used.  

 

 
Figure 3.4. The bar chart graph shows the mean of the total amount of food eaten by 

the eight pigeons, including their am and pm feeds, when barley and sunflower hearts 

were fed mixed together.  
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3.5 Temperature – Experiment one 

 

A Kolmogorov-Smirnov Test was used to test if the temperature data for experiment 

one, would be normally distributed. This revealed the data was non-parametric; 

therefore a correlation was done using Spearmen’s. The correlation discovered the 

data was very nearly significant from a one-tailed test and that the pigeon’s ate more 

when it was warmer, (rs=0.214, p>0.05).  

 

 
Figure 3.5. The box plot graph shows the warmer the temperature, the more food the 

racing pigeon’s ate, when they were fed a different colour each day, for ten days.  
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3.6 Temperature – Experiment two 

 
A Kolmogorov-Smirnov Test was used to test if the data for the temperature would be 

normally distributed. The outcome showed the data was parametric, so a correlation 

was done using Pearson’s. This correlation showed significant data, displaying 

pigeon’s ate more when it was warmer, (r=0.474, p<0.001).  

 

 
Figure 3.5. The scatter graph shows the warmer the temperature, the more food the 

racing pigeon’s ate, when fed all five colours mixed together over ten days.  
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3.7 Temperature – Experiment three 

 

A Kolmogorov-Smirnov Test was used to test if the data for the temperature would be 

normally distributed. This data was shown as parametric so a correlation using 

Pearson’s was used. The outcome of Pearson’s Correlation showed the data was not 

significant (r=-0.110, p>0.385).  

 

 
Figure 3.5. The scatter graph shows no significance was found with the temperature, 

when the racing pigeons were fed barley and sunflower hearts, over the twelve days.   
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4. Discussion 

 

The aim of the study was to determine if racing pigeons have a colour or calorific 

preference to their food. Results showed that they do have a preference for colour, 

when they are able to selectively pick out their chosen colour, and they prefer high 

calorie foods, and will consume as much of it as they can, when its provided.  

 

The eight subjects used (Watanabe & Masuda, 2010), were similar ages at around 28 

days old. When weaned from their parents, they had to learn for themselves, in order 

to survive including, finding ways to eat and drink. Pigeons kept in groups can display 

delicate, local interactions among group members (Nagy, Ákos, Biro, & Vicsek, 

2010). This could possibly proclaim that the racing pigeons may copy each other, or 

make a decision from what other group members are doing. When the data was 

collected the pigeons were in separate boxes, unable to see each other. Further studies 

could be carried out to see if food preference changes, when pigeons are able to 

interact with each other while eating their food.  

 

A recent study discussed how two racing pigeons housed together, were taken to a 

different area and released to fly home; this revealed an outcome that, both pigeons 

used separate routes to get home, possibly showing that they have a different 

preference to their journeys home, (Flack, Pettit, Freeman, Guilford, & Biro, 2012), 

therefore they may have different preferences to their food, when able to interact 

together. The three experiments do not pressure the pigeon’s to eat, as they can leave 

or eat as much as they like. It may be interesting to consider what results could be 

found, if the same three experiments were carried out, using adult racing pigeon’s as 

the subjects (Garlick, Gant, Brakel, & Blaisdell, 2011). Adult racing pigeon’s may 

have more of a preference as they would have experienced different food colours 

through their lives, (Mora, Ross, Gorsevski, Chowdhury, & Bingman, 2012).  

 

Using racing pigeons as the subjects to carry out the experiments requires additional 

thinking to the methods. The three sets of data could have shown more or less 
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significance if the pigeons were able to carry out their daily routine of exercise 

(Humphreys, Carrington-Cotton, & Wernham, 2010). The only exercise available 

during the collection of the data was flying around their enclosure, which could be 

seen to prevent bias, but releasing them outside for exercise may have resolved in the 

pigeons hitting electric wires and causing themselves injury, or resulted in being 

captured by predators (Dixon, 2002).  

 

Having a large sample size could help restrict the racing pigeons from being kept 

inside, Dell’Ariccia, Dell’Omo, & Lipp (2009), had a sample size of 40 racing 

pigeons and was able to let them fly outside the lofts, as enough data would still be 

generated, if the sample size was to slightly decrease. Also, flying the pigeon’s before 

feeding will allow them to all be hungry at the same time, (Mora, Ross, Gorsevski, 

Chowdhury, & Bingman, 2012), as exercise will create hunger because they are using 

energy. However, bias data could still be collected, due to weather conditions. With 

bad weather conditions, such as rain or snow, racing pigeons should not be put out for 

exercise. This is simply because the pigeon’s will not fly, and will just land on top of 

the lofts (Walcott, 1996); where they are more susceptible to predators.  

 

4.1 Experiment One and Two 

 

Experiments one and two consisted of the same hypotheses, as they were both used to 

test for colour preference. Experiment one’s results showed no significance 

(X2=2.638, df=4, p=0.620), indicating that a null hypothesis should be accepted. This 

means that the racing pigeon’s had no colour preference to their food. The pigeons 

were fed one set colour per day, which the pigeons may have eaten as they knew it 

was the only food they would receive, and no matter what the colour was, it was 

always followed, by equal conditions of reinforcement (Friedrich & Zentall, 2004).  

 

Improvements to experiment one’s methods, may involve the amount or type of food 

and length of time the pigeons had to eat. Wheat grains were dyed (Moran, 1999), due 

to them not having much colour naturally, which made them easy to dye the five 
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individual colours. Organic wheat grains are the same colour consistency; however the 

conventional wheat grains are richer in protein (Coelho, 2010). McKenzie & 

Whittingham, (2010), found that previous experiments for food preference, involving 

organic and conventional foods in birds, needed more experimental time, to allow the 

birds to explore the foods more. With this in mind, an experiment was set up to find if 

twelve Canary birds (Serinus canaria domestica), had a food preference over a period 

of fourteen days. They were given the choice of two bowls, one consisting of organic 

wheat grains and the other consisting of conventionally grown wheat grains. The birds 

were then observed and recorded for the amount of times each bowl was pecked. 

Overall the birds preferred the conventional grain, but it takes time for the birds to tell 

the difference between the two food types (Coelho, 2010). This may show why 

experiment one, resulted in there being no significance towards the pigeon’s having a 

colour preference of their feed, this may be due to the amount of time they had to eat 

the food. Simply because conventionally grown wheat grains were used in the 

experiment (McKenzie & Whittingham, 2010), however the pigeons may have 

recognised they were receiving different colours each day, but needed more time to 

explore them.  

 

The feed on the other hand could be changed to help improve this method. Biedeman 

& Garlick, (2012), researched food preference in laboratory pigeons. They presented 

the pigeons with six novel foods, consisting of, granulated peanuts, popping corn, 

freeze-dried mealworms, bread crumbs, split peas and sunflower hearts. The outcome 

showed that sunflower hearts were preferred, followed by popping corn and 

granulated peanuts. Killeen, Cate & Tran, (1993), also found through their experiment 

that pigeons prefer peas and popcorn. This research could improve experiment one in 

this trial by using popcorn instead of wheat, as it would still be easy to dye different 

colours, however, peas would be difficult to colour as there’re already a dark shade.  

 

Experiment two’s data involved a Kolmogorov-Smirnov Test to determine the results, 

which showed a significance, (X2=202.43, df=4, p<0.001). This means the pigeons do 

have a colour preference to their food, so the null hypothesis is rejected, and the 
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alternative is accepted. From the box-plot graph (Figure 3.2), it shows that red and 

natural were preferred a lot more than the colour green.  

 

Wild birds consume coloured foods such as reds and blacks during the winter months 

(Honkavaara, Koivula, Korpimäki, Siitari, & Viitala, 2002). Red maize can also be 

found in many different pigeon corn mixes. Black on the other hand is not a common 

colour within the pigeon corn mixes, but some foods such as peas are a dark green, 

shade of colour (Adebayo-Oyetoro, 2012). It could be said that the racing pigeons ate 

what they usually would during the winter time, however this wouldn’t match the 

results found from experiment two, simply because the coloured food was wheat 

which they can eat all year round.  

 

To find a true pigeon’s colour preference the same food could be used, such as natural 

wheat, but the food bowls could change colour instead. This would involve the same 

method, feeding them certain amounts and weighing the food after, but it may 

conclude a different colour preference result. Strasser & Bingman, (1999), did an 

experiment with pigeons; giving them different coloured food bowls to see if they 

remembered the different colours, this indicated that pigeons can recognise the 

different colours, so they should have a preference in their food, unless they are not 

bothered because whatever colour they have it tastes the same. Other experiments that 

could be carried out, to find if pigeons can distinguish different colours could be to 

use different coloured lights in their enclosure at feeding times (Kelly & Grant, 2001). 

An experiment was taken out using broiler chickens (Gallus gallus domesticus), and 

was found that they showed a different response to coloured lights, it showed a strong 

dislike for the colour green (Priel, 2007). 

 

Improvements for experiment two could include using the same food and colours but 

altering the times being fed. They could be fed smaller quantities, but more times 

though the day. Some research has shown that their racing pigeons when given large 

amounts of food would only eat small amounts (McLean, 1972). Small amounts may 

also allow the pigeon to identify the different colours more clearly.  
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Pigeons also need water after at least half an hour after eating (Vriends, 2005), this 

could also be an improvement that could be made to experiment two, as they could 

have water in their individual boxes as well as their food, to see if them being able to 

eat and drink at the same time makes the pigeons consume more or less or have a 

change in preference 

 

4.2 Experiment Three 

 

Experiment three’s results consisted of two parts, section one was completed using a 

Paired-Samples T-Test, which showed a significance (T=-26.250, df=127, p<0.001).  

It was clear that when the barley and sunflower hearts were fed on separate days, that 

the high calorie food, sunflower hearts was most preferred (See Figure 3.3). This 

means that the racing pigeons do have a calorific preference to their food, so the null 

hypothesis is rejected, and the alternative is accepted.  

 

The second part of the results involved testing to see which food was most consumed 

when barley and sunflower hearts were mixed together, giving the racing pigeons a 

choice. A Paired-Samples T-Test was completed, which showed a significance (T=-

48.996, df=127, p<0.001). This also indicted that the pigeons had a preference for 

sunflower hearts (See Figure 3.4), so the null hypothesis is rejected and the alternative 

is accepted.  

 

Previous experiments have been done on food preference in racing pigeons which 

involved a food source of sunflower hearts as well as 5 other novel foods (Biedermann 

& Garlick, 2012). This research also indicated that sunflower hearts were favoured the 

most. The high calorie food, means there is a lot of locked up energy inside the food 

(Hunter, 2003). As the pigeons were only able to burn this energy off within their 

enclosure, the results may vary if compared to pigeons which are released outside for 

exercise during the day Pigeons should consume a food that is slow energy released, 

such as barley (Janssens, Hesta, & Wilde, 2000). 
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Experiment three could be improved by changing the routine of the feeds. The low 

calorie food could be fed for a whole week, once a day, and then the high calorie food 

could be fed for a whole week, and then a further week where they are mixed together. 

Lea, (1979), researched different foraging techniques in pigeons with a similar 

routine. The pigeons were fed once a day but for six days at a time for each foraging 

trial. This routine could help the pigeons understand the foods they are being given, 

which could create a new preference, especially if they are let outside for exercise to 

burn off energy as well.  

 

4.3 Temperature 

 

The data was collected from the 4th October 2012 until the 4th November 2012. All 

three experiments involved the temperature being recorded before feeding at 8am and 

4pm. For the first experiment the temperatures ranged no higher than 14°C and no 

lower than 2°C for the mornings. This data was put into a Spearman’s Correlation, 

which showed it was very nearly significant, (rs=0.214, p>0.05). With this result, the 

null hypothesis was rejected and the alternative was accepted as it showed racing 

pigeons do eat more when it’s warmer. It was thought that the pigeons would have 

eaten more when it was colder to keep themselves warm, however these results show 

different.  

 

The temperatures recorded for experiment two, consisted of being put into a Pearson’s 

correlation, due to the data being parametric, which was revealed from a Kolmogorov-

Smirnov Test. The Pearson’s correlation showed a significance, (r=0.474, p<0.001). 

This indicated that the null hypothesis was rejected and that the alternative could be 

accepted. These results also show that the pigeons ate more when it was warmer, even 

when the temperatures from this experiment ranged from 1°C to 10°C during the 

morning feeds, even though its colder temperatures compared to experiment one.   

 

Experiment three also showed a significance from another Pearson’s correlation, (r=-

0.110, p>0.385). The null hypothesis was rejected and the alternative hypothesis was 
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accepted again. The temperatures during this experiment ranged from -4°C to 6°C 

during the morning feeds, which showed that even cold temperatures of -4°C, don’t 

encourage the pigeons to eat any more than they usually would.  

 

Research has discovered that pigeons will wait a long period of time before they 

realise cold temperatures have occurred and they need to consume more food. 

Ostheim, (1992), had an experiment design, where the birds could influence the 

ambient temperature by breaking light beams. However considering they had this 

opportunity, it wasn’t until the body weight had reached approximately 70% of its 

initial value, that the bird then increased their feeding activity. This may suggest that 

the racing pigeon’s used for the three experiments, may have not thought it was cold 

enough yet, and if temperatures were to drop dramatically into the minus Celsius, they 

may have then increased their food intake to a lot more than they were eating in the 

temperatures ranging between 14°C and 2°C. The following three experiments could 

also be carried out in the summer; to see if that has a different preference to colour or 

food type. 

 

The Bischof-Kohler hypothesis (Paxton & Hampton, 2009), states that, other animals 

are incapable of anticipating future needs and that any future oriented behaviours 

performed are either fixed action patterns or cued by their current motivational state. 

However it has been found from previous studies pigeons can solve tasks through 

training for future circumstances, but only over very short time scales (Raby, Alexis, 

Dickinson, & Clayton, 2007). Zentall & Singer, (2007), experimented with pigeons, 

training them to press certain keys in order to receive food. Once they had practised 

the pigeons had to remember to press the correct keys, otherwise they wouldn’t 

receive any food. All this research indicates that pigeons can set themselves up for 

change and survival. The temperature may only affect their feeding, if it increases or 

decreases rapidly, especially as the racing pigeons have to cope with climate changes 

through seasons, behavioural changes, breeding and moulting (Zalakevicius, 2000). 

The results gathered from the three experiments are unusual as it was predicted that 

the pigeons would eat more when cold, as previous research has shown that fasting 
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can induce nocturnal hypothermia in pigeons (Rashotte, Pastukhov, Poliakov, & 

Henderson, 1998). However Briese, (1985), discussed how the body temperature of 

pigeons drops through the night, which may result in why the pigeons ate so much 

during the morning, regardless of the temperature.  

 

Improvements that could be made for recording the temperature could include making 

several recordings through the day. If it was chosen to feed the pigeons at more 

intervals through the day, then the temperature could be recorded at each feeding time, 

to discover if the pigeons ate more at the warmest part of the day. However if food 

was only given once or twice a day, recordings could be made in-between times as 

well. Also the same methods could be carried out with temperature recordings done 

through the night at 8pm, 11pm, 2am, and 5am. This could then determine the 

prediction that if when the pigeon’s body temperature drops through the night, it 

encourages them to eat more the next morning (Briese, 1985).  

 

4.4 General Discussion 

 

As experiment two discovered that racing pigeons have a colour preference of red and 

natural, but a dislike to green, experiment three, (calorific foods), could be completed 

again, but colour the barley (least favoured), low calorie food, their preferred colour of 

red. This could lead to further research to see if pigeons will eat the high calorie food 

over the low calorie food, even when it’s dyed their preferred colour.  

 

There have been many studies on pigeons to find if they can identify the differences 

between colour and food, from observing them daily or through training (Wanga, 

Jianga, & Frosta, 1993). Zentall, (2010), was a researcher that trained pigeons to a 

certain coloured stimuli, if the pigeons chose the correct colour they would be 

rewarded with food. On average it found that pigeons showed 69.3% preference for a 

certain stimuli during the training. This also reveals that pigeons do have a colour 

preference.  



 
 

Page 34 of 44 
 

It can be seen from this study that racing pigeons have a colour preference, which 

supports the aim of these experiments, which was to help pigeon racers, find a way to 

help pigeons consume all of their food so they have enough energy for racing. Pigeon 

racers could dye their food red, however further studies could be done to find other 

ways to encourage pigeon’s to eat all their food. Instead of using colours, flavours 

could be added to the feed. 

 

Research has been done involving red-winged blackbirds (Agelaius phoeniceus) in 

captivity, to determine preferences for colours and food. The outcome revealed they 

preferred red food to blue food and preferred sweet flavours rather than bitter 

(Werner, Kimball, & Provenza, 2008). With this outline of birds preferring sweet or 

bitter, research could be done using flavours such as vanilla, ginger or banana that will 

give off odours (Dukas & Simpson, 2009). Colours can be common stimuli in 

signalling systems, but odours can be as well. Gamberale-stille, (2001), explains when 

young chicks are presented with an odour, it can change their behaviour quickly. This 

could lead to birds, pigeons comparing different food odours and preferring certain 

ones. As well as flavours, different scent could be used as well. This could involve 

basil, thyme or lavender, which could then lead to using aromatherapy in pigeons or 

birds. There is very little research for using aromatherapy in birds; however 

equipment has been designed, such as aromatherapy mats, which can be placed in dog 

beds, bird cages and cat’s beds, to prevent stress (Licciardo, 2001).  

 

Racing pigeons have to fly long distances without stopping for water (Haase, Rees, & 

Harvey, 1986), so when they return home, pigeon racers should have food and water 

waiting for them inside the lofts. Further study could involve giving pigeons water 

whilst they eat the food in their individual boxes. The food can still be weighed as 

normal, but the water could be measured as well, to see how much they drank when 

eating. Food location in their boxes could also be experimented with, by moving the 

food pot around, to see if it consumed more food when the food pot is in a specific 

place. However previous research has shown that pigeons will eat the food that’s 

nearest to them (Willson & Comet, 1993).  
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5. Conclusion 

 

The aims of this study involved discovering if racing pigeons have a preference to 

their food, whether it be colour or calorific. The results from the study were 

proposed to help pigeon racers of today find a way to encourage the pigeons to eat 

all of their food before a race. As pigeons don’t land whilst racing, (Haase, Rees, 

& Harvey, 1986), they need enough energy to last the entire journey.  

 

It was discovered that the pigeon’s had a preference for their foods being the 

colours red and natural, when given the choice of all five colours. This could be 

explained due to these colours being in pigeon corn regularly, however the results 

did show they least preferred green which was concluded in many other 

experiments, (Strasser & Bingman, 1999) and (Priel, 2007). Further research to 

distinguish that red and natural are the preferred colours, could be to give smaller 

quantities of food, more times through the day, as it was found pigeons like to 

identify foods, (McKenzie & Whittingham, 2010), so having smaller quantities 

will allow them to identify all the colours. Also adult birds could be used as the 

subjects as they will have experienced different coloured foods previously (Mora, 

Ross, Gorsevski, Chowdhury, & Bingman, 2012).  

 

The third experiment consisting of calorific preference resulted in the pigeon’s 

preferring the high calorie food, sunflower hearts. As the pigeon nutritionally, 

should in take more of the low-calorie food, for a slow release of energy, as they 

were not getting a large amount of exercise in their daily routine, apart from in 

their enclosure, further research on this subject matter should be completed. This 

can be done using the same method but giving the pigeon’s daily exercise, 

(Janssens, Hesta, & Wilde, 2000). This would however need a larger sample size, 

due to risk of injury and predators when flying outside the lofts (Walcott, 1996).  

 

Temperature resulted with an unexpected outcome, which could be explained due 

to their body temperature dropping at night; entailing them to eat more in the 
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morning, regardless to what the temperature was (Briese, 1985).  Further research 

would be needed to justify this more, this can be done by taking the temperature at 

set times through the night.  

 

It is important that food preference of racing pigeon’s is studied further, in order to 

succeed in helping pigeon racers win the races, by the pigeon having all the 

sufficient nutritional energy it needs. It can lead to further information for pigeon 

flyers today and also by giving the pigeons the correct amount of food, it can look 

after their welfare within the sport of racing.  
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