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The development of the Sport theory and practice during the last years is closely related to the problems of stress and adaptation as inseparable components of the training and competition process.  The generalized retrospection and the outlined future directions give below are based on a large specter of scientific investigations by Bulgarians and foreign spe​cialists (N. Hadjhe et. Al., Tz. Jelyazkov, D. Dasheva, V. Platonov, V. Seich, A. Homenkov, B. Shustina, P. Anohin, A.A. Vim, E. Viru, G. Konovalova, A. Igik, N. Zimkin, F.Z. Meerson, M.G. Pshenikova, H. Selye, P.Z. Goudz, V.D. Monogarov, F. D. Golnih, L. Germanssen, P. 0. Astrand, Rodahl, B. Saltin, L.B. Rowell, J. Henriksson, E. Jansson, L. Kaiser, B. Saltin, K. Nasar, D.L. Costil, K. Uldusen, L.B. Andersen, J.H. Wilmor, D. L. Costill).

The first aspect to be analyzed is oriented towards outlining the basic character​istics of contemporary sport:

1. Improvement of training and competition volume. Tendency for improvement of the volume of training work. The recommendation is to reach in the next years 1700-2000 training hours and 340-360 training and competition days annually. Today the parameters are approximately 1100-1400 and 300-220.

2. Strict correspondence between the system of training of top level athletes and the specific requirements for the concrete kind of sport. This becomes obvious in the sudden improvement of the relative percentage of special preparation related to the total volume of training work. It is necessary to optimize the internal structure of training loads.

3. Well-Oriented system for selection, basic preparation and development of the system of long-term sport preparation.
4. Continues increasing of sports practice as an efficient means for mobilization of the functional resources of the organism, stimulation of the adaptive processes and improvement of the efficiency of sport training.
5. Orientation towards the well-balanced system of training and competitive load (pauses, nutrition, means for recuperation, stimulating of the work-capacity and mobilization of functional recourses).

6. Relation of the system of preparation to the principal competitions held in the different climates and time conditions.
7. Widening of the non-traditional means for preparation: usage of tools, equipment and methodic skills, which allow a better revealing of the functional resources of an athlete's organism; usage of apparatus, that permit a combined development of different motor qualities as well as technical skills; utilization of altitude training for intensification of the process of adaptation to the forms of training influence, improvement of the efficiency of pre-competition preparation.

8. Orientation of the whole system of sport preparation towards reaching the opti​mal structure of competitive activity. That presupposes not only an improve​ment of the all-important components at a stage of maximum realization of the individual abilities, but also an establishment of the necessary functional fundament during the early-stages of long-term preparation.

9. Development of the system for monitoring of the training process on the basis of objective information about the structure of the competition activity and the preparation /top form/ with evaluation of the common and individual regularities for development of the sport skills in the concrete sport.

10. Dynamics of the system for preparation and possibilities for correction on the basis of continuous study and evaluation of the general tendency in top level sport as well as the particularities in the development of a concrete kind of sport. Having in mind the above-mentioned tendencies in modern sport training, we have tried to out-line the principal key notions, closely related to the future of contem​porary top level sport.

The scientific investigation in the field of stress and adaptation in sport are con​tinuously developing and increasing. Independently of registered results, the differ​ences concerning the definition of principal notions are growing. This makes us turn our attention to four key concepts - stressor, homeostasis, state of stress and adap​tive answer (fig. 1).
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Figure 1

The life of any organism presupposes the maintenance of a complex dynamic balance, the so-called homeostasis, which is exposed to the influence of internal and external stimulus or stressors. Stress, on the one hand, is the factor disturbing the homeostasis, which responds through a set of adaptive changes - reactions of the whole organism. Depending on the strength of the stressors, the adaptive reactions can be adequate or non-adequate. In certain cases, when the stimulation is long and above the real possibilities of the organism the non-adequate answers-reac​tions can be pathological.

On the other hand, the stress-answer is limited by stress system, based in the central and vegetative nervous system. The activity of the stress-system leads to an arrangement of quantitative and qualitative changes in different organs and systems called general adaptation or stress-syndrome.
The general adaptation is the cumulative expression of:

The genotype adaptation - it is in the basis of adaptation and represent mecha​nisms and regularities of the historical changes in human nature.

The phenotype adaptation represent the adaptation process of individuals their lifetime in answer to the of influence of various factors of the internal and external environment (fig. 2).
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Fig. 2

Structure of adaptation process
The generalized analyses show two parallel processes:

a. Modern sport theory and practice is largely based on the regularities of the theory of adaptation.

b. The numerous investigations concerning the adaptation in modern sport con​stantly widen the empirical basis of adaptation through discovers of the new regularities, the generalization of new ideas and the outlining of new per​spectives.

The key words immediate and cumulative adaptations are largely accepted. Immediate adaptation as an imperfect form of adaptation is an obligatory stage, a functional connection to the cumulative adaptation. The transitory stage to the cumulative adaptation is the key for efficient adaptation, because in is the moment when the process of structural and functional changes in the organism take its place. The immediate adaptive reactions follow the 3 stages:

I - activation of different components of the functional system that guarantee the execution of a given task.

II - realization of the activity of the functional system with stable characteristics, i.e. in a steady state.

Ill - disturbance of the balance between the needs and their satisfaction.
The generating of cumulative adaptation follows 4 stages:

I - systematic mobilization of the functional systems in the organism during the training process on the basis constantly repeated immediate adaptation;

II - intensive structural and functional changes in the organs and tissues of the respective functional system as a result from programmed improvement of training loads;
III - stable cumulative adaptation and presence of the necessary adaptive re​serve for providing the new level of functional structures and a close relation be​tween the regulatory and executive organs;

IV - destructive changes in the structure and functions of the leading systems emerging as a result of inadequate, training nutrition, stress environmental impacts, chronic exhaustion of compensatory mechanisms.

Reasonable training pre-supposes the first three stages.

The qualitative criterion for effective adaptation is the economy in the activity of the adapted system, i.e. when the lowest possible structural price has been accomplished. A typical example for this economy is the development of the mechanisms of func​tional relationship between the power (intensity) of the training load and the critical levels of bio-energetic indicators like VO2Max and lactate consummation in capillary blood or AnT (fig.3). Also, the economy variant of adaptation is determined not only by the regime of training loads, but also by the hereditary determined capacities of the organism (Meerson, 1981).






Fig.3

During an effective adaptation to a given training load with concrete characteris​tics, the nerve centers, the different organs and the functional mechanisms unite into a unique complex, which is the basis for building the immediate and cumulative adaptive reactions (fig.4).
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Fig.4
Training loads in contemporary sport are in the basis of top level performances. They lead to the quick cumulative adaptive changes. Those changes sometimes provoke a ,,calm" of the adaptation possibilities followed by a drop in sports results, and sometimes even by pre-pathological and pathological and changes in the or​ganism.

V. Platonov (1992) demonstrated that in the beginning of the multi-annual training process, the adaptation runs intensively. After that, in the course of improvement of the level of motor qualities and capacities of the different organs and systems, the speed of construction of cumulative adaptive reactions is delayed. This regularity appears during the different stages of preparation, in the context of the training macrocycle, mesocycle and microcycle.

As Figure 5 shows, that the widening of the diapason of the functional re​serve of different organs and systems of the top-level athletes is closely related to a reduction of this diapason. The athletes with high qualification have a restricted dia​pason of functional activity, which stimulates the next adaptation.
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Fig. 5

Relation between the zone of functional reserve (1) and zone that stimulates the next adaptation 

(2) a) non athletes; b) athletes first qualification; c) master of sport (top level athletes) 

(According to V. Platonov, 1992)

One of the widely discussed questions in the past years is the importance, role and place of extreme training loads. Undoubtedly, the application of extreme train​ing and competition loads during the process of multi-annual preparation is one of the important prerequisites for providing an effective cumulative adaptation. There are two approaches:

I - approach - regular improvement of training volume and intensity that leads to a gradual influence on the athlete’s organism and to a planned building of cumulative adaptation;

II - approach - hard and fast improvement of the training volume and intensity in the stage of maximum realisation of the individual capacities and their application in brief periods of time, i.e. concentrated in time. This approach is related to a deep mobilisation of the functional reserve of the athlete's organism and at the same time to the creation of prerequisites for Jump" building of adaptation processes in the organism.

Meerson (1986) demonstrated that cumulative adaptation, reached as a result of a regular improvement of the training and competition loads, has considerable ad​vantages in comparison with the adaptation reached through a Jump" improvement of the training load. This kind of adaptation is followed by less exhaustion and activa​tion of the organism's resources and at the same time is marked with a hard resis​tance to the factors of in-adaptation.

The main question concerning the organisation and leading of well-oriented in​vestigation of the process of adaptation will be the tendency to determine the possi​bility for a quicker transition from immediate to cumulative adaptation. We suppose that transition has a different time course. This approach is very important for the effective planning of sports training and respectively for the adequate selection and grading of training influences.

We have a reason to emphasize that the scientific investigation of the problems related to immediate and cumulative adaptation must be directed to​wards the objective study of the above mentioned changes in the athlete's organism in close relation with the specificity of different sports modalities. In other words, each scientific research concerning the problem of theory and practice of sport training has to be related to the theory of adaptation and the application of the key words of the adaptation process. This should be the basic line of all investigations.

In conclusion, the problems of stress and adaptation in top-level sports will ac​quire new dimensions in the future. They cannot by solved from the point of system analysis based on integration and differentiation of various fields of scientific knowl​edge.
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