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Abstract 
The objective of the study was to explain based on the sportive training literature 

how the undulation training load (UTL) was structured in each period of the sportive 

periodization. During the military period the ancient peoples developed the periodization of 

military training with UTL and in the period of the first records of the sportive 

periodization the Ancient Greeks created the Tetrad with UTL. The empirical period was 

from 1917 to 1950; the pioneer periodization was developed with UTL, based on the 

seasons of the year, the competitive calendar, and the type of training. The scientific period 

was from 1950 to 1977, the researchers elaborated the traditional periodizations based on 

exercise physiology for the coach to understand the peak of the sports form, and with UTL. 

The modern period was from 1978 until the present day, and contemporary periodization 

was developed for several sports with the UTL. In conclusion, a UTL is a necessity for 

high-performance sports. 
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1. Introduction 
 

Ancient peoples practiced undulation training loads during military training 

(Marques Junior, 2023a, 2024a) and in the preparation for the ancient Olympic 

Games with the Greek Tetrad (Costa, 2022). The Tetrad had four days of training 

with the undulation training load. It was practiced with a day of light training, 

another medium training, the third day of hard training, and the fourth day of 

passive or active rest (Marques Junior, 2020; Montero, 2020). In contemporary 

sport, several researchers recommended the undulation training load (Bondarchuk, 

2016; Kozhedub et al., 2022; Marques Junior, 2023b; Osorio et al., 2024; Ozolin, 

1987; Verkhoshanski, 1979). The exact moment that several sports researchers 

recommended the undulation training load is not known, but the Soviet researchers 

began to study during the years 40 and 50 how to structure the training load of the 

microcycle (Gomes, 1995; Marques Junior, 2023c).  

Until the year ‘40, the training load of the microcycle was elaborated 

empirically (Marques Junior, 2022a; Verkhoshanski, 1996). But the moment that 

the training load of the microcycle had a scientific basis was during the years 50 

and 60 (Zakharov, 1992), the Russian in the moment of the Soviet Union, Lev 
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Pavilovch Matveev, elaborated the training load based on the athlete`s biological 

adaptation that had the content of the exercise physiology and biochemistry 

(Tschiene, 1985, 2000; Verkhoshanski, 1999). Matveev explained that the peak of 

the sports form is based on the chronic adaptation of super-compensation; he had 

access to the studies of the Russian biochemist Yakovlev in the year 50 (Marques 

Junior, 2024b). Therefore, the athlete has more chances of achieving the peak with 

an undulation training load because, during the microcycle the training load is light 

to heavy (Matveev, 1997). 

Undulation training load is prescribed in most of the microcycle sessions 

training effort (fatigue), and active and/or passive rest (recovery) for the athlete to 

obtain adequate physiological, technical, and tactical adaptation (Havinga et al., 

2025; Manso e Suárez, 2021; Padilla, 2017; Platonov, 2004; Villar, 1987). 

Undulation training load is related to three factors combined in the heterochronism 

of adaptation and recovery, biological rhythms and environmental factors, and the 

relationship between effort volume and intensity (Matveev, 1991). Therefore, 

several types of periodizations were developed with an undulation training load 

because this type of load is healthier for the athlete (Borzov, 2019; Marques Junior, 

2024c; Moura et al., 2023).  

The objective of the study was to explain, based on the sportive training 

literature, how the undulation training load was structured in each period of the 

sportive periodization. 

 

2. Methods 
 

The articles were selected from September to December of 2024 in 10 

databases (Google Scholar, PubMed, Research Gate, Scielo, Redalyc, Scopus, 

DOAJ, ScienceDirect, Semantic Scholar, and Latindex) with the following 

keywords: sports periodization, sportive periodization, training, and periodization. 

The printed books the author used in the library and printed articles were sent by e-

mail to the author by his Italian friend G. B. 

 

3. Results 

3.1 The Military Period and the Period of the First Records  

of the Sportive Periodization  
 

The periodization has five historical moments that are related development 

of undulation training load. The first historical moment was the military period. 

Ancient peoples (Chinese, Romans, Greeks, and Egyptians) developed the 

periodization of military training (Marques Junior, 2024d). The period of Ancient 

Greece until 300-500 AD was the period of the first records of the sportive 

periodization that created the ancient sports periodization (Costa, 2022). During the 

military period and period of the first records of the sportive periodization, the 
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coach prescribed an undulation training load because during the military or athlete 

practiced stimulation in some sessions and recovery in other sessions.  

The Tetrad was a micro cycle developed by the Ancient Greeks to prepare 

the athletes for the Ancient Olympic Games (Padilla, 2017). This microcycle was 

created during the period of the first records of the sportive periodization. The 

Tetrad had four days of training with the undulation training load, it was practiced a 

day of light training, another medium training, the third day of hard training, and 

the fourth day of passive or active rest (Marques Junior, 2020; Montero, 2020).  

The Tetrad was used during the Roman military training because the 

Romans conquered Greece (Marques Junior, 2024a). Rome was a militarized 

nation, and a popular sport was the gladiator fight in the Colosseum (Marques 

Junior, 2025a). The gladiators used the Tetrad to prepare the athletes for the 

sportive combats (Marques Junior, 2021). Therefore, Tetrad was used a lot in the 

military and sportive training.  

Figure 1 presentes the Tetrad. Undulation training load in each Tetrad was 

in percentage with 75 to 100% of hard load, 50 to 70% of medium load, and 10 to 

40% of light load or rest load (Marques Junior, 2023b). The Tetrad received 

criticism from ancient researchers, the undulation training load had little variation, 

and the athlete practiced the same training load in 4 days (Stocking, 2016).   
 

 
Figure 1. Two types of Tetrad with 4 training days each (Adapted from Costa, 2022). 

 

3.2 Empirical Period  
 

The empirical period was from 1917 to 1950, this third historical moment 

that was elaborated the pioneer periodization (Marques Junior, 2024d). In the 

empirical period occurred the Russian Revolution of 1917, the moment that was 

inserted into Soviet universities the study of sportive periodization, and this 

continued in the Soviet Union since 1922 (Marques Junior, 2017, 2019, 2022b; 

Oliveira, 2008). Therefore, Soviet researchers were important for the evolution of 
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the sportive periodization, and also the Soviet researchers studied the training load 

used in the sportive periodization (Graham, 2002; Marques Junior, 2024e, 2025b). 

The pioneer periodization empirical period was elaborated based on the 

seasons of the year, in the competitive calendar, and the type of training (general, 

special, and competitive) (Bondarchuk, 2016; Silva, 2000; Marques Junior, 2020, 

2024b; Tubino and Moreira, 2003). In between the years 20 and 30, the Finnish 

athletics coach Pihkala used the undulation training load to structure the training of 

the long-distance and middle-distance runners (Tubino and Moreira, 2003). 

Pihkala`s periods were organized based on the seasons of the year with undulation 

training load, in the competitive calendar, and type of training (Marques Junior, 

2020). The most famous athlete that Pihkala trained was the Finnish Paavo Nurmi, 

who won several Olympic medals in 1920, 1924, and 1928.  

Therefore, the undulation training load was used by several coaches 

because this organization of the load is based on exercise physiology. For example, 

after three hard training, the athlete practiced a recovery training session because 

active rest recovers the athlete faster from the training fatigue. The active rest was 

discovered by Russian physiologist Ivan Setchenov in 1903 (Zakharov, 1992). 

However, during this period exercise physiology was poorly developed for the 

coach to use in the periodization training load (Verkhoshanski, 2001).  

Figure 1 presentes a pioneer periodization elaborated by English Thomas 

based on the season of the year of Western Europe, with an undulation training load 

(stimulus and recovery) based on competition (Tubino, 1993).  

 

Figure 2. Example of periodization with undulation training load; the number 1  

is training stimulus (dashed line), 2 is recovery training (solid line), 3 is competition 

(circle), and 4 is target competition (circle) (Adapted from Tubino, 1993). 
 

In 1939, before the 2nd World War, German athletics coach Woldemar 

Gerschller elaborated interval training, which was important for volume and 

intensity control (Hegedus, 1985; Tubino and Moreira, 2003). The volume of 

interval training is composed of sets, repetitions, distance, and workout duration. 
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But the intensity of this training is composed of velocity, race time, rest, and action 

in the interval. Then, the coach with the interval training can structure the running 

training with an undulation training load, this was used by the Czechoslovakian 

runner Emil Zatopek in the years 40 and 50 (Nett, 1954; Oliver, 2008a). During 

this period, in the years 40 and 50, the Hungarian athletics coach Mihaly Igloi 

prescribed in the interval training the undulation training load, presented in figure 3 

- an Igloi`s micro cycle with an undulation intensity of each training stimulus times 

(Oliver, 2008b). The undulation intensity of Igloi was in percentages of 75 to 100% 

of hard load, 50 to 70% of medium load, and 10 to 40% of light load (Marques 

Junior, 2023b). 

 

 
Figure 3. Undulation intensity of Igloi`s micro cycle (Adapted from Oliver, 2008b). 

 

In 1945, after the 2nd World War, the Soviet Union invested massively in 

sports, and the study of sportive periodization was given much attention in 

universities (Bompa, 2002; Marques Junior, 2022b). This resulted in the creation of 

6 periodizations developed by Soviet researchers in the empirical period, and 2 

periodizations of other countries – Finland and England (Marques Junior, 2023d). 

In 1950, Soviet researcher Letunov criticized the period and micro cycle of 

periodization, arguing they were not based on biological adaptation (Silva, 2000; 

Tschiene, 1985). Therefore, periods and micro cycles were restructured without the 

contents of exercise physiology and biochemistry. 

Despite these limitations of periodizations during the empirical period, the 

Soviet researcher Ozolin elaborated in 1949 a pioneer periodization for athletics 

(Gomes, 2009; Marques Junior, 2020). Ozolin created the 1st schematic drawing for 

a type of periodization. In Ozolin`s drawing, there is an undulation between 
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volume (dashed line) and intensity (dotted line), and a solid line of the athletic 

form that is the peak of the sports form (Bompa, 2002). Ozolin`s schematic 

drawing is similar to Matveev`s schematic drawing, perhaps this occurred because 

Ozolin was Matveev`s teacher at the university (Marques Junior, 2024b). Figure 4 

presentes Ozolin`s schematic drawing. 

Figure 4. Ozolin`s schematic drawing with undulation  

between volume and intensity (Adapted from Bompa, 2002). 
 

3.3 Scientific Period  
 

During (1939 to 1045) and after the 2nd World War, exercise physiology 
and biochemistry achieved significant evolution, and researchers studied military 
training (Tipton and Folk, 2014). The researcher studied the military in the heat, 
cold, and fatigue of combat actions (Folk, 2010). These studies on physiological 
and biochemical responses had the objective of better military preparation 
(Wilmore and Costill, 2001). In the years 60 and 70, exercise physiology and 
biochemistry had significant progress because technological advances occurred in 
the instruments used to collect data (Marques Junior, 2025c). These events of 
exercise physiology and biochemistry also influenced sports. For example, in 1952, 
the West German athletics coach Gerschller with the West German physiologist 
Reindell determined based on studies of exercise physiology that interval training 
needs to be practiced with distances of 100 and 200 meters, a maximum of 100 
repetitions, and with walking and/or jogging during the active rest of 1 minute 
(Hegedus, 1985; Tubino and Moreira, 2003). These researchers detected that the 
active rest of 1 minute caused a decreased heart rate, improved cardiac 
performance, and the athlete had a faster recovery from effort (Cobley, 2011; 
Ramos, 1967).  
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Sport biochemistry in the Soviet Union began in 1927. In 1950 

Yampolskaya detected that the recovery depends on the type of exercise, intensity, 

and volume of this training for the athlete has a short or long recovery, which can 

result in super-compensation (Yakovlev, 1975). Therefore, the type of training 

(aerobics, velocity, and other) has different recovery times (heterochronism of 

recovery), then the coach needs to structure the training load based on the recovery 

time. For example, the plyometric training has 48 hours of recovery after the 

training (Villar, 1987). Then, in a week, the coach prescribes for the athletes on 

Monday the plyometric training, this training high load for the lower limbs, on 

Tuesday and Wednesday the athletes practiced the aerobic running recovery 

training. Undulation training load occurred during these three days of training, and 

the athlete achieved the recovery of the plyometric training (48 hours is equal to 2 

days of recovery). Therefore, recovery time is important content for the coach to 

structure the undulation training load (Matveev, 1991). 

In the period from 1949 to 1959, the Russian biochemist Nikolay Yakovlev, 

in the time of Soviet Union, discovered the super-compensation of muscle with the 

increase of glycogen and phosphocreatine during post-exercise recovery and with 

training (Viru, 2002). The evolution of exercise physiology and biochemistry in the 

Soviet Union (Yakovlev, 1975), and the recommendations of Soviets Letunov in 

1950 and Prokop in 1959 that the coach needed to structure the micro cycle based 

on exercise physiology and biochemistry influenced Lev Matveev (Verkhoshanski, 

1999). Lev Pavilovch Matveev had access in the year 50 to Yakovlev`s studies on 

super-compensation, and he used the super-compensation to understand the chronic 

adaptation of training that caused the peak of the sports form (Dantas, 1995; 

Marques Junior, 2024b). This initiative of Matveev caused the elaboration of micro 

cycle structured based on exercise physiology and biochemistry (Tschiene, 1985, 

2000). Therefore, the micro cycle in the years 50 and 60 were structured with a 

scientific basis (Marques Junior, 2023c; Zakharov, 1992) with the objective of the 

athletes achieving the peak of the sports form (Api and Arruda, 2022; Marques 

Junior, 2024f). 

From 1950 to 1977 the scientific stage of periodization occurred, the 

moment that the sports researchers created the traditional periodizations that were 

structured based on biological adaptation and all the conceptions had the objective 

of the chronic adaptation of the super-compensation that was the peak of the sports 

form (Costa, 2022; Manso et al., 1996; Naglak, 1979). During the scientific period, 

only the Soviet bloc countries developed a type of traditional periodization – a total 

of 5, an of the reasons for this was that in the Soviet Union, the theme of sportive 

periodization was a line of research at universities (Marques Junior, 2020; Nádori, 

1989). In 1961, the Soviet Union founded the Soviet Central Planning for all Soviet 

Bloc for sportive periodization studies (Stone et al., 2021). Until 1964, 

periodization was only known in the Soviet Bloc, when Matveev defended his 

doctoral thesis about traditional periodization (Marques Junior, 2023e).  
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In 1965, Matveev`s thesis was published as a book in Moscow, then the 

East Germany. Peter Tschiene translated Matveev`s book in 1968 into German 

language and sent some books to West German (Krüger, 1974). In the United States 

of America (USA), periodization began to be known in 1966 with the translation of 

the periodized training of the Soviet Brumel, who was a high jump champion 

(Freeman, 1989). Periodization became officially known by coaches in the USA 

and in Western Europe in the 70s and 80s (Freeman, 1989). At the 1972 Olympic 

Games, West Germany used Matveev`s periodization to prepare the athletes for this 

competition (Manso and Suárez, 2021). Most Soviet bloc countries used Matveev`s 

periodization in athletics for the 1972 Olympic Games in Munich, West Germany 

(Krüger, 1973). 

The sessions of the traditional periodizations have the objective of the 

super-compensation, moment that occurs training stimulus, and recovery training, 

the undulation training load is more adequate in this situation (Matveev, 1991). For 

example, in a micro cycle occurred three sessions that caused fatigue in the athlete, 

and after two days of rest, the athlete achieved super-compensation (Matveev, 

1997). The second micro cycle had a higher load than the first micro cycle because 

of the super-compensation and had three sessions that caused fatigue in the athlete, 

and after two days of rest, the athlete achieved other super-compensation. The third 

micro cycle was with a higher load than the second micro cycle because of the 

second super-compensation, this cycle was equal to the second micro cycle. The 

super-compensation is detected in competition or by control tests (Marques Junior, 

2022a). The three micro cycles were structured with 3 days of stimulus and 2 days 

of recovery, the structure was of 3:2 + 3:2 + 3:2. Figure 5 presented the undulation 

training load of each micro cycle with the effect of the super-compensation. 
 

Figure 5. I is the first micro cycle, the black rectangle is the load of each session,  

and the ascending line is the recovery of the athlete which resulted in the super-

compensation. II is the second micro cycle, and III is the third micro cycle, both had 

the same content as the first microcycle (Extracted from Matveev, 1997). 
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In the scientific period, the Russian Matveev elaborated his traditional 

periodization in the years 40 and 50, in 1952 the Soviet Union applied Matveev`s 

periodization to prepare the Soviet athletes for the 1952 Olympics (Marques Junior, 

2024b). Matveev structured his periodization with a diluted load, in this type of 

load the athlete practices the exercise with several motor capacities (aerobic, 

strength, technical and tactical, and others) in a same training. Undulation training 

load in this periodization occurs with the volume and intensity, at a certain moment 

the volume is greater, and at another is the intensity (Matveev, 1991). This usually 

occurs according to the period (preparatory, competitive, and transition). In 1962, 

the Hungarian László Nádori developed a traditional periodization adapted of 

Matveev`s periodization (Nádori, 1989). Nádori`s periodization the athlete 

participates in many competitions in all periods (foundation, pre-season, 

competition, and transition), this is achieved with an undulation of volume and 

intensity. Figure 6 presents the schematic drawing of Nádori`s traditional 

periodization with the undulation training load.   

Figure 6. Undulation training load of Nádori`s traditional periodization  

(Extracted from Nádori, 1989). 

 

The third traditional periodization was elaborated in 1971 by Russians 

Arosiev and Kalinin, the pendular periodization of Arosiev and Kalinin the training 

is practiced with alternation between the general load, and special load, but the 

special load gradually increases during the year (Marques Junior, 2020). 

Undulation training load occurs during this alternation between the general load 

and special load. From 1971 to 1977, the Russian Arkady Vorobiev developed high 

load system periodization for weightlifting, the training is in small undulation 
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between volume and intensity, but at certain moments the coach prescribes the 

“load jump” to avoid stagnation of the athlete (Coronado, 2004; Tschiene, 1985). 

During this small undulation between volume and intensity, the volume is less than 

the intensity, but in the “load jump”, the intensity remains greater than the volume 

(Coronado, 2004; Tschiene, 1985).  

Peter Tschiene developed in 1977 the periodization of the structural 

scheme of high-intensity loads based on his training experience and the results of 

the Soviet Union studies of sportive periodization (Tschiene, 1985). These ideas of 

Tschiene elaborate a periodization that occurred when this researcher lived in East 

Germany, later he went to live in West Germany (Tschiene, 1985). This conception 

has a high intensification regular load with a minimum load of 80%, the difference 

between volume and intensity is 20% (Marques Junior, 2024c). Then, the 

undulation training load between volume and intensity is with a load of 80% and 

100%. This high intensity of the training is in most sessions, but when necessary 

the athlete practices the prophylactic interval which is the recovery training (Costa, 

2022). Another activity that increases the intensity of the Tschiene`s periodization 

is the participation of the athlete in many competitions (Tschiene, 1985). Perhaps, 

this idea of Tschiene of the athlete participating in many competitions was based on 

Nádori`s periodization. 

Therefore, undulation training load is essential for the athlete to achieve 

high performance, this was evidenced at the 1976 Olympics (Rocha, 1976). The 

swimming and athletics coaches that structured better the traditional periodization 

with training stimulus and recovery training (the undulation training load) for the 

athletes, the competitors achieved the peak of the sports form at the 1976 Olympic 

Games. Figure 7 presents the schematic drawing of some traditional periodizations 

with the undulation training load.  

 

A                                                           B  
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Figure 7. Undulation training load of some traditional periodizations: (A) Arosiev  

and Kalinin, (B) Vorobiev`s “load jump”, and (C) Tschiene (Extracted from Marques 

Junior, 2020; Tschiene, 1985). 

 

In the year 80, the traditional periodization was used at the Mishold Old 

swimming training center located in the United States of America (Platonov, 2004). 

The periodization was composed of 3 macro cycles with different swimming 

volumes in kilometers (km): macro cycle I was from September to December, 

macro cycle II was from January to April, and macro cycle III was from May to 

August. Figure 8A the solid line with number 1 of swimming volume in km was of 

sprinter, the dashed line with number 2 of swimming volume in km was of middle 

distance swimmers, and the dotted line with number 3 of swimming volume in km 

was of long-distance swimmers (Platonov, 2004). The preparatory period and 

competitive period with number 4 occurred volume undulation for the swimmers to 

endure the stress (physical, technical, tactical, and others) of the season. The 

swimming volume in km was greater in the preparatory period than in the 

competitive period. In all periods (preparatory and competitive), the greatest 

swimming volume in km was from long-distance swimmers, in second place was 

swimming volume in km from middle-distance swimmers, and in last in swimming 

volume in km was from sprinters – see Figure 8A. 

Figure 8B presents Matveev`s traditional periodization practiced by 

Canadian swimmer Alex Baumann with a volume undulation in 1981 and 1982 

(Platonov, 2004). Baumann practiced the macro cycle I from September 1981 to 

February 1982. The preparatory period had two phases in 1981: general preparation 

in September and October, and special preparation in November and December. In 

January and February 1982, the competitive period occurred (see the arrows), and 
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in the week of February, Alex Baumann practiced the transition period. The macro 

cycle II was from March to August 1982. In March, the swimmer practiced two 

weeks of preparatory period of general preparation, and from April to June (3 

months) Baumann practiced the preparatory period of special preparation 

(Platonov, 2004). In July and August, the competitive period occurred (see the 

arrows), Baumann competed in the World Championship in the 200 and 400 meters 

(m) medley, but he suffered an injury and had the abandon the competition. In 

1982, from September 30 to October 9, Alex Bauman competed in the 

Commonwealth Games, he won the gold medal in the 200 and 400 m medley. 

Baumann in the 200 m medley reduced his world record with 2 minutes 2 seconds 

and 25 hundredths. However, this result of Baumann in the Commonwealth Games 

is not in Figure 8B, but this traditional periodization that Alex Baumann practiced 

from 1981 to 1982 prepared this swimmer for the world record at the 

Commonwealth Games. Figure 8B has the following contents of the volume: 1) the 

solid line with the number 1 is the volume, 2) the dashed line with the number 2 is 

the total volume, 3) the white bar is the swimming volume, and 3) the black bar is 

the strength training volume. 

A 
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Figure 8. Volume undulation of two swimming periodizations: (A) Mishold Old,  

and (B) Alex Baumann (Extracted from Platonov, 2004). 
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At the 1982 World Championship, Baumann was injured, but the Brazilian 

Ricardo Prado was the world champion and broke the world record with 4 minutes 

19 seconds and 78 hundredths in the 400 m medley event (Marques Junior, 2017b). 

In 1981, the Prado`s coach practiced “load jump” when Ricardo Prado was 16 

years old, the swimming volume was 2110 km to 3272 km (Zakharov, 1992). The 

“load jump” is dangerous because the training load increases very quick and the 

athlete has a high probability of injury (Matveev, 1991). However, Prado in 1981 

had a time in the 400 m medley of 4 minutes 38,8 seconds, but with the “load 

jump” he achieved in 1981 the second fastest time in the world with 4 minutes 22 

seconds and 06 hundredths (Marques Junior, 2017b). Perhaps the cumulative effect 

of the training load in 1981 (Marques Junior, 2024f) resulted in Ricardo Prado in 

the world title in 1982 and the silver medal at the 1984 Olympic Games with 4 

minutes 18 seconds and 45 hundredths in the 400 m medley event (Marques Junior, 

2017b). The Olympic champion in the 400 m medley at the 1984 Olympics was 

Alex Baumann with 4 minutes 17 seconds and 41 hundredths which was a world 

record. 

Athletics coaches used the undulation training load with the traditional 

periodization (Moura et al., 2023). For example, in the year 60, the West German 

triple jump coach applied the traditional periodization in athletes with undulation 

training load (Kleinen, 1964). The preparatory period of special preparation the 

West Germany`s triple jumpers practiced in the winter in that country. The 

undulation of types of training occurred during the special preparation, as the coach 

presented in Figure 9 (Kleinen, 1964). 

 
Figure 9. Undulation of types of training of training for the triple jumpers  

(Extracted from Kleinen, 1964). 
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The Swiss shot putter Werner Günthor practiced a traditional periodization 

in 1985 and 1986 with an emphasis on the strength training, the Figure 10 

presented strength training load in percentage (%) (Egger, 1993). The periodized 

training was structured with an undulation training load. The reader can see this 

athlete training with traditional periodization at: https://www.youtube.com/ 

watch?v=d4e5cuyqjqw&list=PL4EFEAD938291B69A, https://www.youtube.com/ 

watch?v=zJImRx3rpW0&list=PL4EFEAD938291B69A&index=2, 

https://www.youtube.com/watch?v=YqFP9gySw34&list=PL4EFEAD938291B69A

&index=3, https://www.youtube.com/watch?v=frFVhwIy_PU&list=PL4EFEAD 

938291B69A&index=4.  

 

Figure 10. Undulation strength training load in % of shot putter Werner Günthor 

(Adapted from Egger, 1993). 

 

3.4 Modern Period 
 

From 1978 until the present day occurred modern period, the researchers 

developed 14 contemporary periodizations, some conceptions for individual sports, 

others for collective sports, and another type of periodization for both sports 

(Marques Junior, 2024d). Then, the periodizations for individual sports were 

elaborated for the athlete to achieve the peak of the sports form, and the 

periodizations for collective sports were created for the athlete to achieve 

competitive regularity. The peak of the sports form is necessary to develop the 
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athlete in maximum conditions and the competitive regularity is necessary to 

develop the athlete in optimal conditions. Figure 11 presents the peak and 

competitive regularity of the vertical jump in two sports (Bosco, 1986).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 11. Vertical jumps of the athletics athletes in jumping events achieved the peak, 

and vertical jumps of the volleyball players achieved competitive regularity 

(Extracted from Bosco, 1986). 

 

The first contemporary periodization of the modern period was created by 

Russian Verkhoshanski, the 1st publication of this periodization was in 1979 

(Marques Junior, 2023c). Block periodization that was developed by 

Verkhoshanski had a new content of the sportive training, the concentrated strength 

load of block A which causes significant fatigue, moment that the motor capacity 

(strength, velocity, and other) declines and the same occurs in the technique and 

tactics (Verkhoshanski, 1979). Block B the training is of explosive strength, the 

moment when the stress of the training load decreases the motor capacity, and 

technique and tactics begin to improve. In block C occurs chronic adaptation of the 

super-compensation during the competition, this is the peak, but is called in this 

periodization of lasting training posterior effect (Verkhoshanski and Verkhoshanski, 

2004). Verkhoshanski recommended the undulation training load during the block 

periodization because the high load of this conception can cause injury and/or 

overtraining in the athlete (Verkhoshanski, 1979). Undulation training load occurs 

with the decrease of the training load of blocks A and B and with the use of the 

recovery microblock – see Figure 12. Therefore, modern period the undulation 

training load continued in Verkhoshanski`s block periodization and this was 

practiced in other periodizations of this period. 

Specific periodization for volleyball is a concept developed in 2011, 2014, 

2017 to 2022 with 12 articles by Brazilian Marques Junior for volleyball on the 

court, sand, grass, and snow (Marques Junior, 2021b, 2022c). The ball training in 

this conception has a content new, based on the volleyball skill effort by heart rate 
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and volleyball skill injury the coach determines the training load subjectively 

before of the athlete practices the technical training and the game situation training 

(Marques Junior, 2022c). But the game training the coach cannot measure the load 

subjectively because of the complexity of this task. Marques Junior (2020b) 

elaborated on the ball training classification (high, medium, and low) based on the 

effort and injury of the volleyball skill for the coach to structure the ball training 

(technical and game situation). Ball training is structured based on the objective of 

the session and with the ball training classification. Then, the undulation training 

load occurs during the ball training when the coach determines which volleyball 

skills will be practiced in the session, which can be high, medium, and low (ball 

training classification) – see Figure 12. 
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Figure 12. (A) Undulation training load of blocks A and B, in block A the training load 

decreases and the explosive strength increases, and the same occurred in block B 

(Extracted from Verkhoshanski, 1979). (B) Undulation training load was structured 

by the coach before of the technical training and the game situation training based  

on the ball training classification and with the game training (Adapted from Marques 

Junior, 2020b). 
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The coach continued to elaborate in the modern period the contemporary 

periodization with undulation training load (Kozhedub et al., 2022; Moura et al., 

2023). For example, the Brazilian beach volleyball double Zé Marco and Emanuel 

that was world champion in 1996 and 1997, the coach prescribed undulation 

training load with the use of three types of periodizations, the ATR block 

periodization, block periodization, and Tschiene`s traditional periodization (Silva et 

al., 1998). 

The Russian swimmer Vladimir Salnikov during the Soviet Union, was the 

champion in the 400, 800, and 1500 m crawl swimming events (Marques Junior, 

2022b). Salnikov was the Olympic champion in 1980 and 1988, he was the first 

swimmer to swim 1500 m in less than 15 minutes, with 14 minutes 58 seconds and 

27 hundredths. This success of Salnikov was achieved with a type of block 

periodization because during 10 weeks occurred a concentrated load in each meso 

cycle (total of 5 mesocycle) that had 2 micro cycles in each meso cycle (Platonov, 

2004; Zatsiorsky, 1999). This block periodization was developed by Soviet coach 

Igor Koshkin. The name of the meso cycles were related to the type of concentrated 

load, the meso cycles were as follows: 1st) velocity and technique meso cycle 

occurred in the preparatory period, 2nd) strength and power meso cycle occurred in 

the preparatory period, 3rd) aerobic endurance meso cycle occurred in the 

preparatory period with greater intensity, and 4th) super-compensation meso cycle 

occurred in the pre-competitive period, this period had the objective of preparing 

the swimmer for the target competition, the super-compensation meso cycle had 

the objective to recover the swimmer from training fatigue and perform 

maintenance physical preparation, technique, and tactics (Maglischo, 1999; 

Platonov, 2004; Zatsiorsky, 1999). The last meso cycle occurred in the competitive 

period and Salnikov swam the target competition, the name of this meso cycle was 

the rest and competition meso cycle (Maglischo, 1999; Platonov, 2004). After the 

rest and competition meso cycle, Vladimir Salnikov practiced a transition period of 

two weeks (Platonov, 2004). Figure 13 presents the undulation training load of 

each meso cycle practiced by Salnikov.  
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Figure 13. Undulation training load of block periodization practiced by swimmer 

Vladimir Salnikov (Adapted from Zatsiorsky, 1999). 

 

4. Conclusions 
 

Undulation training load was used in most of the periodizations for the 

athletes to endure the training load with a structure of training with a stimulus that 

causes fatigue, but to avoid injury and/or overtraining, the coach needs to prescribe 

recovery training to occur new training stimuli. The objective of prescribing the 

undulation training load is for the athlete to achieve the peak and/or competitive 

regularity in the competition. Undulation training load is more organized when the 

coach knows how to structure the microcycle and knows the recovery time of each 

motor capacity. This load occurs more frequently when the athlete participates in 

many competitions for the athlete to endure the season. In conclusion, an 

undulation training load is a necessity for high-performance sports. 
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