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Abstract:  
The paper presents the results of a study of the volume and intensity of the load in the annual training cycle of 

the national team of Ukraine in canoe slalom.The interest in building a one-year training cycle in various sports 

always remains in the center of attention of specialists, since it is the one-year planning of the training process 

that is the culmination of all the trainer's creative work, embodied in a specific document, on the basis of which 

all other training cycles, individual classes and motor tasks are detailedPurpose of the study is to determine the 

optimal volume and intensity of training loads in building the training process of the national team of Ukraine in 

canoe slalom.In the course of the study, it was revealed that the total rowing volume in various intensity zones 

was on average 5115.26 ± 283.49 km (100%). As for the ratio of volumes in different zones of muscle work 

intensity, the rowing volume in the zone of moderate power averaged 2383.36 ± 142.74 km. With such rowing 

intensity, when the concentration of lactate does not exceed 2 mmol / l, the energy supply of muscle activity, that 

is, physical work, is carried out exclusively due to the aerobic mechanism. Under such conditions, the heart rate 

(HR) of athletes is within 70–80% of the maximum, and the intensity of the training load corresponds to 80–90% 

of the level of the anaerobic threshold (ANT). It should be noted that the share of rowing in this power zone is 

quite large and averages 46.6% of the total rowing volume. It is established that the total mileage of rowing on 

the water is on average 5115 km.Of these: rowing in the moderate power zone - 2383 km (46.6%); rowing in the 

submaximal power zone - 2419 km (47.1%); rowing in the zone of high power - 229 km (4.5%); rowing in the 

zone of maximum power - 92 km (1.8%). The created model of the volume and intensity of training loads can be 

considered basic in the construction of the training process of highly qualified rowers. 

Key words: training process, muscle work, rowing, training loads. 

 
Introduction 

The basis for building a one-year training cycle should be based on certain patterns that reflect the 

essential characteristics of the process of sports training. However, experts on this subject do not have an 

unambiguous opinion and, as a result, there are several models of the structure of the annual training cycle, 

moreover, fundamentally different from each other (Braghin, F., Cheli, F., Melzi, S. &Sabbioni, E. 2008, 

Harwood, C.G., &Knight, C.J.2015,Messias, L. H. D., et al. 2014, Holt, N.L., Tamminen, K.A., Black, D.E., 

Mandigo, J.L., & Fox, K.R. 2009). The interest in building a one-year training cycle in various sports always 

remains in the center of attention of specialists, since it is the one-year planning of the training process that is the 

culmination of all the trainer's creative work, embodied in a specific document, on the basis of which all other 

training cycles, individual classes and motor tasks are detailed (Messias, L. H. D., et al. 2018, Hunter, A. 2009, 

Hunter, A., Cochrane, J. &Sachlikidis, A. 2007, Okun, D. 2016, Sigmund, M., Rozsypal, R., Kudlacek, M., 

Kratochvil, J., &Sigmundová, D. 2016,Zeimers, G., Anagnostopoulos, C., Zintz, T., & Willem, A. 2019. 

Interest in building a one-year training cycle in various sports always remains in the center of attention 

of specialists. It is not at all accidental, since it is the annual planning of the training process that is the 

culmination of all the work of the trainer, embodied in a specific document, on the basis of which all other 

training cycles, individual lessons and motor tasks are detailed (Okun, D. 2016, Okun D., Mulyk K. 2017, 

Matveev, L.P. 1999). Certainly, the basis for the construction of the annual cycle should be based on certain 

patterns that reflect the essential characteristics of the process of sports training. However, specialists do not 

have an unambiguous opinion on this matter, and, as a consequence, there are several models of the structure of 

the annual training cycle, and, moreover, they are fundamentally different from each other. 

Purpose of the study is to determine the optimal volume and intensity of training loads in building the 

training process of the national team of Ukraine in canoe slalom. 
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Material & methods 

Studies were conducted at training facilities in the cities of Kharkov, Kiev and Nikolaev with members 

of the national rowing slalom team. A total of 58 rowers took part in the experiment from 2016 to 2019, 

including 24 male kayakers, 16 female kayakers, 18 male canoeists, 8 female canoeists. 

In the course of the study, we used the following materials andmethods: 

1. Analysis of scientific and methodological literature on the problem of modeling the training loads of 

athletes. 

2. Analysis of the effectiveness of training programs of the national team of Ukraine in canoe slalom for 

2016-2019 according to the results of international competitions. 

3. Analysis of training volumes and intensity of loads in micro-, meso- and macrocycles for the 

preparation of highly qualified canoe slalomathletes. 

4. The method of individualization of the preparation of highly qualified canoe slalomathletes based on 

the kinetics of endogenous lactate. 

5. Methodsofmathematicalstatistics. 

 

Results 

Currently, when preparing training programs for training the Ukrainian team in canoe slalom, the 

following fixed assets are included in their content: special training (rowing in various intensity zones); general 

physical training (athletics running (km), fitness training, athletic training, sports, general developmental 

exercises). It is traditionally planned to perform kayaking and canoeing in five intensity zones, depending on the 

concentration of lactate formed in this process. (La): 

The first zone is lactate less than 2 mmol / l. The second zone is lactate from 2 to 4 mmol / l. The third 

zone is lactate from 4 to 8 mmol / l. The fourth zone is lactate over 8 mmol / l. 

The fifth zone is alactate, i.e., without lactate in the body. 

Physical performance is based on certain physiological mechanisms, the study of which is important in 

monitoring the training of athletes who train endurance. Aerobic performance is determined by the functional 

reserves of the oxygen transporting system (cardiovascular, respiratory, circulatory) and tissue respiration 

systems. Anaerobic performance is determined by the power of intracellular anaerobic systems and muscle 

energy reserves. Depending on the power of work, classifications of muscle work were proposed. In the 

classification of Ferrari, H. G. et al 2017, four degrees of work power are distinguished, which correspond to 

four time zones.  

The maximum power operation is performed in the zone, the duration of which is 10–20 s. Submaximal 

power work is carried out in an area lasting from 20 s to 5 min. In the zone from 5 minutes to 30 minutes, high 

power work is performed. Less powerful work is performed in the fourth zone (moderate power). The duration 

of work in the moderate power zone is over 30 minutes. 

In the classification of Matveev, L.P. 1999, the first zone (maximum power zone) lasts no more than 

15 s. 

The second zone (submaximum power zone) is divided into two, where the duration of the first is from 

15 s to 40 s, and the second from 40 s to 2 min. The fourth zone (high power zone) is from 2 minutes to 10 

minutes. The fifth zone (moderate power zone) is over 10 minutes of rowing. In the first zone, work is mainly 

provided by the creatine phosphate mechanism of energy production (alactate phase of anaerobic metabolism). 

In the second zone (from 15 s to 40 s), glycolysis (lactate phase of anaerobic metabolism) plays the main role. In 

the third zone (from 40 s to 2 minutes), along with glycolysis, the aerobic mechanism of energy production is 

activated.  

In the fourth zone, the aerobic mechanism plays a predominant role.In the fifth zone, the bulk of the 

work is carried out due to the aerobic mechanism of energy supply of physical activity. In relation to kayaking 

and canoeing, the following distances, according to Matveev, L.P. 2010, include the following distances: 3rd zone 

(submaximum power zone) - 500 m distance; 4th zone (high power zone) - distance of 1,000 m; 5th zone (zone 

of moderate power) - distance 5,000 m Messias, L. H. D., et al. 2015.  

 

As is known Manchado-Gobatto, F. B.,et al. 2014, the first intensity zone corresponds exclusively to the 

aerobic regime of energy supply of muscle activity.The second zone falls on the border of the threshold of 

anaerobic metabolism (TANM), but does not exceed it. In the third and fourth zones of muscle activity intensity, 

anaerobic energy supply processes predominate to a greater extent. The fifth rowing intensity zone involves 

training only the phosphate mechanism, the substrate of which is adenosine triphosphate (ATP). 

The figure 1 shows the approximate dynamics of the volume of basic training tools for training canoe 

slalomathletes of the national team of Ukraine. The analysis of training programs showed that at the beginning of 

the preparatory period (October-November) the rowing volume in aerobic, aerobic-anaerobic and anaerobic 

modes gradually increases. 
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Figure 1.Dynamics of rowing volume and intensity in the annual training cycle 

 

In December, the amount of training load in the aerobic and aerobic-anaerobic zones significantly 

decreases and its intensity increases in parallel. The volume of rowing in anaerobic mode increases by more than 

2 times. Such dynamics of the training load corresponds to the general preparatory stage. In January, athletes do 

not use rowing due to the lack of natural conditions for training. In February, a special preparatory period begins 

in the national team.Gradually, the rowing volume in aerobic mode increases until April, then there is a certain 

decline, and the maximum load falls on June, that is, when the competitive stage begins. In June, there is a 

maximum rowing volume in the aerobic-anaerobic mode (an average of 340 km). However, the rowing volume 

in anaerobic mode in April - May decreases on average from 75 km to 60 km, and in June - July to 50 km per 

month or less. Such a construction of the training process corresponds to the traditional principle of undulation 

from the theory of periodization of sports training L. P. Matveev2010. 

In the course of the study, it was revealed that the total rowing volume in various intensity zones was on 

average 5115.26 ± 283.49 km (100%). As for the ratio of volumes in different zones of muscle work intensity, 

the rowing volume in the zone of moderate power averaged 2383.36 ± 142.74 km. With such rowing intensity, 

when the concentration of lactate does not exceed 2 mmol / l, the energy supply of muscle activity, that is, 

physical work, is carried out exclusively due to the aerobic mechanism.Under such conditions, the heart rate 

(HR) of athletes is within 70–80% of the maximum, and the intensity of the training load corresponds to 80–90% 

of the level of the anaerobic threshold (ANT). It should be noted that the share of rowing in this power zone is 

quite large and averages 46.6% of the total rowing volume. 

It was determined that the rowing volume in the submaximal power-1 zone, when the boat's moving 

speed is within 70–80% of the maximum, is on average 1931.52 ± 89.56 km (37.7% of the total volume). With 

such rowing intensity, the lactate concentration is in the range of 2–4 mmol / l, heart rate is at the level of 80–

90% of the maximum, and the intensity of the training load corresponds to 90–100% of the anaerobic threshold 

level (ANT). That is, the energy supply of muscle activity in this case is also carried out mainly due to the 

aerobic mechanism. 

The annual rowing volume in the submaximal power-2 zone of the national team rowers is significantly 

reduced, compared to the previous two, and is approximately 480.71 ± 48.26 km, or 9.4% of the total volume of 

rowing in the water. Rowing intensity exceeds ANT by 10%, boat speed reaches 80–85% of maximum. The 

athletes' heart rate rises to 95% of the maximum value, and muscle activity at this intensity is provided not only 

by the aerobic, but also by the anaerobic mechanism, therefore the lactate concentration increases from 4 mmol / 

l to 8 mmol / l. 

Rowing volume in a large power zone is an average of 229.48 ± 37.72 km, or 4.5% of the total mileage. 

In this case, the speed of the boat reaches 90-100% of the maximum, and the concentration of lactate exceeds 8 

mmol / l. 

The smallest rowing volume of the examined athletes falls on the maximum intensity zone. The speed 

of the boat in distance reaches its maximum. Such work takes an average of 92.63 ± 16.39 km per year (1.8%). 

This is usually rowing on segments from 20 to 100 meters. 

Considering the annual amount of means of general physical preparation (GPP) for kayaking and 

canoeing, one can also draw a definite conclusion. So, the annual volume of GPP in them averages 191.25 ± 

18.57 hours. Of these, an average of 70.67 ± 8.58 hours, or 36.6% of the total number of hours, is devoted to 

training. Athletic training takes the second place in the physical preparatio structure, which is given on average - 

60.28 ± 6.36 hours, or 31.4%. In third place in the annual cycle is cross-country running. It amounts to an 

average of 31.27 ± 4.51 hours, or 16.3% of the total amount of funds for the general physical preparation. The 

least time is given for general developmental exercises - 30.05 ± 4.38 hours (15,7 %). 
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Dicussion 

Thus, we can conclude that the construction of the annual training cycle of canoe slalom athletes of the 

main team of Ukraine is only partially based on the ideas of L.P. Matveev 2010, Garcia-Pallares, J., 2010, 

Macdermid, P. W., and Fink, P. W. 2017. This mainly concerns the construction of a general preparatory phase. 

At the beginning of the preparatory period (October), rowers perform a large volume of rowing in aerobic (294.0 

km) and aerobic-anaerobic modes (162.0 km).In November - December, the rowing volume in the aerobic zone 

is reduced by more than 2 times, while the rowing volume in the aerobic-anaerobic and anaerobic modes 

increases. That is, in its structure, the training process of rowers of the basic composition of the national team of 

the Ukraine corresponds to the classical concepts of constructing the general preparatory stage of athletes 

according to the model of the annual cycle Messias, L. H. D., et al. 2015, Bonetti, D.L., & Hopkins, W.G. 2010, 

Okun D.,Mulyk K. 2017. 

In January, adult athletes were engaged only in general physical training. At the beginning of the 

specially preparatory stage (February - March), the rowing volume naturally increases in the aerobic-anaerobic 

mode. Moreover, it is more than the volume of rowing in aerobic mode. Then, the athletes gradually increase the 

volume of rowing in anaerobic mode, reaching a maximum by the beginning of the competitive stage (June). In 

June, the rowing volume in the aerobic regime also increases sharply. This situation is not typical for the 

competitive stage. However, an analysis of the performance of Ukrainian rowers at the World Championships on 

August 19–23, 2017 in Italy (Milan)(Bielik, V., Lendvorský, L., Lengvarský, L., Lopata, P., Petriska, R., 

&PelikáNová, J. 2018), where 4 medals were won (1 silver and 3 bronze) showed that the optimal model for the 

volume and intensity of the load was chosen in the annual training cycle. 

The analysis of the structure and content of the annual training cycle of the main national team of 

Ukraine in canoe slalom showed that the construction of the training process requires a constant search and 

adjustment of the volume and intensity of the load. Such an approach can significantly increase the efficiency of 

the training process of rowers of the national team of Ukraine, which will contribute to the growth of their 

sportsmanship and competitive performance. 

 

Conclusions 

The analysis of the structure and content of the annual training cycle of the national team of Ukraine in 

canoe slalom showed that the construction of the training process at the specially preparatory and competitive 

stages requires a serious adjustment of the distribution of the volumes and intensity of the main means of 

training, taking into account the scientifically based patterns of development sport preparedness. This approach 

can significantly increase the effectiveness of the training process of rowers, which will contribute to the growth 

of their sportsmanship and competitive performance. 

The total mileage of water rowing averages 5115 km. Of these: rowing in the moderate power zone - 

2383 km (46.6%); rowing of submaximal power - 2419 km (47.1%); in the zone of high power - 229 km (4.5%); 

in the zone of maximum power - 92 km (1.8%). 

The optimal amount of general physical fitness equipment used by kayakers and canoes in an annual 

training cycle is an average of 191 hours. Of these, 70 hours (36.6%) - training, 60 hours (31.4%) - athletic 

training, 31 hours (16.3%) - cross-country running and 30 hours (15.7%) - general developmental exercises; 

The created model of the volume and intensity of training loads can be considered basic in building the 

training process of highly qualified canoe slalom athletes. 
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