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Abstract. Sporting dogs belong to a large group of dogs that perform a specific job for a man. 
The type of performed work can be divided according to its frequency, intensity and duration. The 
aim of the study was to characterize the nutrition of sporting dogs, focusing on energy requirement 
and demand for energy-providing nutrients (protein, fat and carbohydrates). Proper nutrition is 
one of the most important factors affecting the dog's athletic performance. The objective of proper 
nutrition for training dogs is to provide the highest quality of energy in appropriate amount. Food 
balance is achieved when the supplied nutrients enable the body to maintain the proper 
functioning of all tissues and none of the ingredients are in excess or deficiency. 
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INTRODUCTION 

 

The domestic dog (Canis lupus f. familiaris) has the greatest diversity among all mammal 

species. Depending on the breed, differences in the size of adult dogs reach a span of up  

to 100 kg, starting from miniature dog breeds (from 1 kg) to giant dog breeds (up to 100 kg) 

(Drake and Klingenberg, 2010). These differences can also affect the way the dog is used  

in everyday life. Many breeds are classified as working breeds, exposed to appropriate training 

and work tests. There are, among others: hunting dogs, guard dogs, police dogs, herding dogs, 

rescue dogs, therapy dogs, and dog athletes (Fernandes et al. 2017; Horoszewicz et al. 2018). 

Sporting dogs belong to a large group of dogs that perform a specific job for a man.  

The various tasks performed by the command of dog owners are associated with physical 

activity and mental activity as well. The type of performed work can be divided according to its 

frequency, intensity and duration (Wakshlag and Shmalberg 2014). The most important factor 

in the adaptation of a dog for sports and work appears to be a genetic factor (Turcsán et al. 

2011). It determines the possibility of the dog, or rather its structural and metabolic limitations. 

However, both training and nutrition properly selected, allow maximum use of the genetic 

potential. Therefore, regardless of the sport discipline and regardless of the breed, the dog can 

achieve its full sports potential with precisely selected diet and proper training. 
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Therefore, the owner of a sporting dog should be aware that proper nutrition is one  

of the most important factors influencing the sporting performance of the dog. Every day,  

a sporting dog faces various psychophysical loads that affect food requirement. Sporting 

animals require a special feeding method that is suitable for the body spending a lot of energy 

during exercise. Similarly to humans, the demand for individual nutrients is increased due  

to increased physical effort (Wakshlag and Shmalberg 2014). Increased metabolism rises 

nutritional needs. In addition to optimal nutritional composition, food should be administered  

in the right amount for each dog, and the frequency should be adapted to the training plan  

or working time. The objective of proper nutrition for training dogs is to provide the highest 

quality of energy in sufficient quantity. Food balance is achieved when the nutrients supplied 

allow the body to maintain the proper functioning of all tissues and none of the ingredients  

are in excess or deficiency. 

The aim of the study was to characterize the nutrition of sporting dogs, focusing on energy 

requirement and demand for energy-providing nutrients (protein, fat and carbohydrates). 

 

ENERGY REQUIREMENT 

 

The energy requirement is a fundamental element conditioning the sporting dog's diet. 

 Due to increased physical and mental activity, usually, the amount of calories in the diet  

of the sporting dog is higher than in the adult dog with normal activity. The daily energy 

requirement depends primarily on the dog's body weight, stage of life, physiological state, 

health and level of physical activity. In turn, the extent to which the activity of the dog  

will increase the calories requirement depends on three factors: the intensity, duration,  

and frequency of exercise. 

Short-term, but intense physical effort requires a lot of energy expended in a relatively short 

time (< 2 min). This type of effort mainly characterizes dog sprint races, greyhound races, 

flyball competitions, and overcoming the agility track in a very short time. The energy required 

for work is derived from the chemical transformations of phosphocreatine, which occur with  

the participation of the enzyme – creatine kinase. The amount of produced adenosine-5′-

triphosphate (ATP) is enough for about 1–2 seconds of muscle work. Then the body reaches 

the accumulated reserves, muscle glycogen, from which, depending on the pathway 

(anaerobic/aerobic), 2 or more ATP molecule are formed. Because glycogen reserves are 

limited (1–2%), during the next minutes of muscle work, fatty acid oxidation mechanisms are 

activated – providing energy for the next 2–3 hours of work. In case of the absence of sufficient 

energy to work, the body reaches the amino acid reserves and as a result of burning 

endogenous proteins, an unfavorable catabolism process is initiated. It is worth noting that 

depending on the intensity of the dog's work, the energy required by the body will come from 

different sources. During short-term and intensive muscle work, the body uses glucose, while 

in intermediate work glucose and fats, and during low-intensity endurance work mainly uses 

fats (Wakshlag and Shmalberg 2014). 

According to Case (2014), cynological sports can be classified into their duration, intensity, 

and their impact on energy demand (Table 1). In addition to these factors, the daily energy 

requirement (DER) working dog may undergo certain modifications due to factors such as e.g.: 
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the stress caused by competition or the presence of other dogs and people, ambient 

temperature, type of terrain and the substrate (Loftus et al. 2014 ). Furthermore, the dogs  

in all weather conditions have to maintain a constant body temperature, which in the case  

of high temperatures consists in giving off heat (mainly by exfoliation), and at low temperatures 

on heat generation (tremor thermogenesis, non-tremor, postprandial). The energy requirement 

is increasing at low temperatures.  If the dog is working in winter, energy intake must also take 

into account the environmental conditions such as temperature (Kronfeld et al. 1994). This 

primarily concerns sled dogs training at extremely low temperatures (Table 2). 

 
Table 1. Examples of canine sports: the duration and intensity of exercise and caloric requirement 

Type of activity Intensity Duration Energy requirement 

Sled dogs, long distance running moderate long very high 

Hunting dogs low long high 

Recreational running moderate short to medium moderate 

Flyball moderate to high short moderate 

Agility moderate to high short low to moderate 

Coursing very high short low 

 
 

Table 2. Recommendations for daily energy requirement (DER) for dogs in relation to activity 

Activity level   kcal (kg 0.75) – 1 kJ (kg 0.75) – 1 

Low activity (< 1h/day) (e.g. walking on the lead) 095 398 
Moderate activity (1–3 h/day) (low impact activity) 110 460 
Moderate activity (1–3 h/day) (high impact activity) 125 523 
High activity (3–6 h/day) (working dogs, e.g. sheep dogs) 150–175 3600–5190 
High activity under extreme conditions (racing sled dogs 168 km/d  
in extreme cold) 

860–1240 3600–5190 

Source: FEDIAF(2019). 

 

It should also be remembered that the diet of a sporting dog in the periods between 

competitions, with moderate physical exertion, does not differ from living needs. In addition  

to the proper quantitative and qualitative selection of the ingredients in the athlete's diet,  

the digestibility of nutrients is also very important. High digestibility allows the optimal use  

of nutrients with minimal production of undigested debris. Moreover, high digestibility also 

decreases energy wastes that the body incurs in digestion and absorption and therefore 

obtains the maximum amount of energy with the possibility of spending on work. 

 

PROTEIN 

 

Physical exercise stimulates catabolic processes in the body. Regular and prolonged 

exercise can cause a reduction in the level of albumin and blood serum. During exercise, their 

level decreases further. Furthermore, intensive exercise causes damage to muscle fibers, 

which leads to increased creatine kinase activity in blood serum (McKenzie et al. 2007; 

Tvarijonaviciute et al. 2017; Jahr et al. 2019). Therefore, an adequate supply of high-value 

protein should always be taken into account when a diet for a sporting dog is composed. 
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The amount of protein provided with food must compensate for losses and provide 

substrates for building new proteins. Therefore, dietary protein has mainly building functions, 

and to a much lesser extent, it acts as a source of energy. It has some energetic significance 

during runs lasting longer than 30 minutes (Hill 2004). Since sled dogs subjected to long-term 

efforts have a high demand for protein. Insufficient supply of this component in the sled dog 

diet can lead to anemia (Kronfeld et al. 1977; Adkins and Kronfeld 1982). Therefore, at least 

30% of the energy in the feed ration for sled dogs should come from protein (Adkins and 

Kronfeld 1982). In the study of Pratt-Phillips et al. (2018) the effect of increased protein intake 

in sled dogs on the dog's water balance was examined. After exercise testing, control dogs 

had higher serum urea nitrogen levels than dogs receiving low-protein foods, and albumin 

content were further reduced during the 5–day exercise test. Furthermore, the dogs fed food 

with low protein content have a lower amount of total body water and higher Na+ excretion.  

It was found that reduced protein intake does not adversely affect athletic performance. 

However, not only the protein content of the diet is essential, but also its amino acid 

composition, which is why the type of protein supplied is also important. The best source  

of high-quality protein for dogs is meat (Mirowski 2011). Plant proteins have a lower nutritional 

value because they are deficient in some essential amino acids. Exercise imposes additional 

requirements on the animal's body, and dogs fed a meatless diet may be at increased risk  

of sports anemia. However, Brown et al. (2009) showed that a carefully balanced plant diet 

can maintain normal hematological values in exercising dogs, without the risk of anemia 

caused by exercise. It is worth mentioning that this was the experimental diet consisting  

of corn gluten, corn grain, soy flour, rice, vegetables, vitamins, minerals, and sodium caseinate. 

Deficiency of animal-derived proteins in the diet of sporting dogs may, however, negatively 

affect the hematological parameters (reduction of hemoglobin content and the number  

of erythrocytes in the blood) and the course of numerous processes, especially those related 

to muscle tissue metabolism (Helman et al. 2003). In addition to valuable exogenous amino 

acids in the dog's diet, the meat also provides many other nutrients important for the dog's 

body undergoing physical exertion, among others glutamine, carnosine, coenzyme Q10  

or creatine (Harris et al. 1997; Murray et al. 1997; Donadelli et al. 2019). 

Appropriate amino acid supplementation, e.g. the addition of tryptophan in the diet, can 

reduce the incidence of exercise-induced disorders. Templeman et al. (2020) demonstrated 

that the optimization of the ratio of tryptophan to the content of the remaining amino acids  

in the diet can help to improve the health of the gastrointestinal tract without sacrificing 

performance in the active sled dog training. 

In the nutrition of a sporting dog, the relative proportion of nutrients is as important as the 

amount of individual nutrients. The optimal protein level in the diet of sporting dogs is 30% 

metabolic energy (ME) with a fat content of 60% ME (Hill 1998). The proportions of protein  

to carbohydrate content in the diet are also important. In the sporting dog nutrition carbohydrates 

should be combined with the protein, to intensify the increase in glycogen content in skeletal 

muscle (Biel et al. 2017). It has been proven that an increase in the amount of protein in food 

for sporting dogs at the expense of carbohydrate content affects the deterioration of results 
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achieved by dogs. Greyhounds receiving the feed in which the protein constituted 37% and 

the carbohydrates constituted 30% ME, covered the distance 500 meters by 0.18 seconds 

slower than the dogs fed the food in which the protein constituted 24% and the carbohydrates 

43% ME (Hill et al. 2001). 

 

FAT 

 

Fat has more than twice energy content than carbohydrates. It determines the taste of food 

and it is willingly eaten by dogs. Most animal fats contain saturated fatty acids, which during 

combustion generate less free radicals than unsaturated fatty acids of plant origin. Animal  

fats are the only source of essential unsaturated eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA). Fish oil and krill oil in particular are rich in them (Ramprasath  

et al. 2013). These acids, among other advantages, protect the dog against arthritis, but above 

all, which is important for the athlete, they increase resistance to oxidative stress, and  

at the same time improve exercise capacity, slow down aging processes and reduce  

the incidence of pathological changes in sporting dogs and reduce inflammation (Wakshlag 

and Shmalberg 2014; Głogowski and Hołda 2017). 

The requirement for fat in the diet of the sporting dog is different depending on the activity. 

For dog sprinters, the amount of fat in the dry matter of food should be approximately 8%, 

while sled dogs can receive 40% or more of lipids in dry matter (Barrette 1989). In feeding 

racing greyhounds, excessive fat supply should be avoided. It has been shown that charts 

receiving a diet in which the ME 75% was from fat, run slower than charts fed a diet containing 

31% fat ME (Toll et al. 1992). Dog sprinter must be light and versatile, so providing this group 

of dogs the amount of fat, whereby the risk is minimized to its excessive accumulation  

in the body, seems to be necessary. 

In turn, sled dogs over long distances are fed diets high in fat since lipid metabolism has 

long been considered as the major substrate used during endurance racing. Prolonged effort 

causes a significant increase in the dog's energy requirements. This is compounded  

by the severe weather,  in which competitions often take place. High energy demands require 

increased energy concentration in the food ration. This may reduce the risk of loss of body 

weight and avoid feeding too much food and overburdening the gastrointestinal tract (Mirowski 

2016). In sled dogs, fat is the main energy component that can provide up to 60% of energy 

(Reynolds et al. 1994). However, research by Gamble et al. (2018) suggested that sled dogs 

are equally, if not more, dependent on carbohydrate metabolism. This is confirmed by Loftus 

et al. (2014), in which it was observed that the carbohydrate content of the analyzed sled dog 

diets suggests that the presumed fat intake for endurance dogs may be slightly lower than 

previously thought. 

 

CARBOHYDRATES 

 

Dog sprinters derive energy primarily from accumulated in the muscles ATP, 

phosphocreatine, and glucose. Therefore, when creating a diet for this group of dogs, special 

attention should be paid to a sufficiently high supply of carbohydrates. However, on the other 
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hand, the number of carbohydrates cannot be excessive. It has been proven (Hill et al. 2000) 

that racing greyhounds run faster when they are fed on a diet containing more fat and protein 

and lower carbohydrate content. Therefore, it can be assumed that the most appropriate 

amount of carbohydrates in the diet of sporting dogs working short, but intensively, should be 

from 30% to 50% ME (i.e. 75–125 g  1000 kcal–1) (Wakshlag and Shmalberg 2014). 

Dietary fiber classified as complex carbohydrates is not an exogenous ingredient for dogs, 

but it has a positive effect on the functioning of the digestive tract and the health of the whole 

body (Diez et al. 1998). It was found that the addition of carbohydrates to the diet after exercise 

has a positive effect on the work and regeneration of the dog's body.  In a study conducted  

on 12 weight pulling dogs (Kim et al. 2019) have shown that carbohydrate and protein 

supplementation after exercise supports glucose metabolism and changes fatty acid 

metabolism. Reynolds et al. (1997) showed that providing sled dogs immediately after the run 

easily digestible glucose polymers stimulate the restoration of muscle glycogen.  

The amount of carbohydrates, and basically the type of dietary fiber fraction (soluble/ 

insoluble, digestible/ indigestible, fermenting/non-fermenting) depends on the type of work. 

Certainly, an important issue in the nutrition of sporting dogs is the reduction of indigestible 

carbohydrates (up to 5% crude fiber in dry matter) due to the risk of osmotic diarrhea, as well 

as the adverse effect of the increased amount of gases formed during fermenting fiber and 

fecal matter, which is additional ballast during the run. In addition, increased dietary fiber 

content raises fecal mass and reduces the availability of nutrients (especially those contributing 

to the viscosity of digestive tract content) (Fahey 1990; Hill1998). 

 

SUMMARY 

 

Working dog nutrition is a big challenge for their owners. Each sporting dog (and its type  

of activity) should be treated individually. The correct diet of a sporting dog, with a balanced 

content of basic nutrients in the right proportions, is one of the key factors affecting the dog's 

sports results. The best indicator of the proper nutrition of such a dog is to assess the physical 

form, condition of the skin and coat. A properly fed dog performs its tasks much better and has 

more energy, so it becomes more efficient. In addition to the right amount of the main nutrients 

in the diet and their mutual proportions, the proper supply of vitamins, minerals and 

supplements for which sporting dogs also have an increased demand is also extremely 

important. These aspects of sporting dog nutrition will be discussed in the next article  

on a presented subject. 
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ŻYWIENIE PSÓW SPORTOWYCH  
CZĘŚĆ I. ZAPOTRZEBOWANIE NA ENERGIĘ, BIAŁKO, TŁUSZCZ  
I WĘGLOWODANY 

 
Streszczenie. Psy sportowe należą do dużej grupy psów, które wykonują określoną pracę dla 
człowieka. Rodzaj wykonywanej pracy można podzielić pod względem częstotliwości, 
intensywności i czasu jej trwania. Celem pracy była charakterystyka żywienia psów sportowych, 
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skupiająca się na zapotrzebowaniu energetycznym oraz zapotrzebowaniu na składniki 
pokarmowe dostarczające energii (białko, tłuszcz  i węglowodany). Prawidłowe żywienie jest 
jednym z najważniejszych czynników wpływających na wyniki sportowe osiągane przez psa. 
Celem prawidłowego żywienia trenujących psów jest dostarczenie im najwyższej jakości energii 
w odpowiedniej ilości. Równowaga pokarmowa zostaje osiągnięta, gdy dostarczane składniki 
pokarmowe umożliwiają organizmowi utrzymanie właściwego funkcjonowania wszystkich tkanek 
i gdy żaden ze składników nie występuje w nadmiarze lub niedoborze. 
 
Słowa kluczowe: psy pracujące, dieta, zapotrzebowanie pokarmowe. 

 



 


