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44 This conlribulion is one of the lec
tures given at ihe Workshop of the Euro
pean Athletics Coaches Association in Bel-
meken/Butgaria (cf. Report pp. 103). 

Ttie authors describe tfieir experiences of 
altilude training in Belmeken wilh several 
world class throwers. They detail their 
methods of regulating the training loads by 
means of pulse counts, power lesls and 
records of performances in trairiing and 
competition. They emphasize the individual 
faclors which will infiuence adaptation to 
allitude. wilh concrete e.xamples. 

A detailed account is given of the various 
periods and phases of Iraining, wilh special 
reference to the first phase of adaptation 
arid the process of re-accUinatization afier 
altilude training. ^ A 
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Dimitar Bahchevanov has been a profes
sional coach since I960. Currently he is 
chief coach of the national ihrowing squad. 
He has been the personal coach af many lop 
class ihrowers, such as Maria Vergova, sil
ver medallist at the Montreal and Moscow 
Olympic Games, World Junior champions 
Vassil Bakiarov and 11 tan Iliev and 
European junior champions. V. Vesselinova 
and Kamen Dimitrov. 

He is the aulhor of more than 60 publica
tions about the theory and praclice of sport. 

We all know that lop level athletic 
achievemenls are Ihe product of a complex of 
abililies and thai there is more potential for 
furiher improvemenl than we can imagine. 
This is proved by the continual improvement 
of world records. These records have been 
obiained by ihe efforts of coaches, doctors, 
scientists, psychologists and. of course, ath
letes ihemselves. Further progress can be 
obiained by improvemenl in such factors as 
methodology, planning, biochemistry, psy
chology, personalily. living conditions, diel. 
rehabililation eic. 

The ou ts tanding achievemenls of 
Ethiopian and Kenyan alhletes in the middle 
and long dislance events cannol be explained 
by any superiority over the more advanced 
nalions of the west concerning the above fac
tors. Il musl be as a resull of the hypoxia en
vironment, in which they live and train. 

As representatives of athletic events 
characterized by explosive slrenglh, it is nal
ural to us to consider and discuss how perfor
mance in these evenis also may be influenced 
by training at allitude. In 1968. al Ihe Mexico 
City Olympic Games, we saw the establish
ment of several exceptional world records. 
which were only recently bettered. These 
were achievemenls assisted by conditions of 
allitude but they were not a consequence of 
living or training under these condilions. Il is 
this concept that prompted our studv and 
suggested the theme of this report. 

There is litlle mention in the litera
ture about the effect of altilude on muscle 
slrength. in fact, the effecis of altilude may 
be likened to a kind of "shock" or arousal, lo 



whlch the person must adapt. In our opinion, 
the problem must be examined, not only as a 
restoration of thc normal funciions but as a 
super-compensation, vvhich is provoked by 
the "shock" of adaptation. Here arises the 
quesiion of the length t)f stay. If it is a short 
stay of from 7 to S days, the organism will 
endure a double stress from the "shock" of 
acclimalizalion and from re-acclimatlzalioii. 

Our allitude training centre in Bel
meken has provided us wiih the opptirlunlty 
to carry oul a great deal of research In the 
area of altitude training for lop class throw
ers. For thc purpose of this research we made 
use of the following dala: 

1. Functional stale, registered wilh 
brealhing frequency, pulse rale before, after 
and during sleep and after training. This gives 
us an idea of the state of the vegetative func
iions of the organism and suggests the 
method of regulating the training loads. 

2. The deveiopmeni of power, indicat
ed by means of sit ups and verlical jump tests. 

3. The effects on the specific indices 
and working capacitv. Registration here was 
hampered by winter condilions. In C(mse-
quence. our observations are subjective. Pro
gress in shol pulling was the only possible 
objective measurement and we made 1722 
objective measuremenis of this. 

Regarding lhc funclional slate of the 
organism, the pulse rate, as an index of vege
tative changes, gives an indicaiion of the 
adaptive reactions. The normal pulse rate, 
measured at sca level, was. on average. 60.5 
heals per min (bpm. see Table I). From the 
lirsl day of the stay al Belmeken the effecl of 
altitude and thc corresponding adaptive reac
tions appeared in all athletes, with increased 
pulses of an average of 67.8 bpm. Several rea
sons may motivate these reactitms. such as 
the change from the normal living clrcum-

Table 1: Pulse count upon awakening 

rk). Name 

1 M.B. 
2 R.B. 
3 M.K. 
4 M.D. 
5 G.K. 
6 I.V. 
7 K.B. 
8 V.V. 
9 Z.D. 

10 S.A. 
11 G.G, 
12 N.D. 
13 S.Z. 
14 N.B. 
15 P.S. 
16 A.K. 

Pulse average 
Absolute 
augmentation 
Relative value [%] 

Before 
camp 

68 
54 
72 
68 
62 
62 
68 
68 
72 
36 
52 
68 
64 
48 
54 
52 

60.5 

0 

100 

Pulse rate after wake-up 

1st 
day 
72 
70 
84 

- 96 
78 
64 
74 
72 
72 
42 
64 
68 
60 
54 
60 

^^L_ 
67.8 

7.3 

112.1 

4th 8th 
day day 

78 76 
72 74 
84 82 
90 
79 

90 
78 

66 68 
76 76 
79 82 
82 82 
42 36 
96 
66 
64 
54 
54 
55 

71.1 

10.6 

117.5 

82 
78 
72 
58 
60 
50 

71.5 

11.0 

118.2 

12th 
day 

72 
70 
78 
82 
76 
64 
76 
75 
78 
48 
88 
76 
72 
62 
54 
54 

70.3 

9.8 

116.2 

14th 
day 

70 
62 
72 
74 
68 
62 
70 
72 
72 
48 
70 
76 
66 
60 
54 
54 

65.6 

5.1 

108.5 

20th 
day 
68 
56 
72 
70 
64 
61 
68 
70 
70 
36 
66 
74 
64 
50 
51 
50 

61.9 

1.4 

102.3 
65 
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Figure 1: Pulse count upon awakening 

stances but the main reason is the high alti
tude environment, with low barometric pres
sure and decreased oxygen in the air. Further 
researches confirm this. There are individual 
differences but they are within the range. 
This Initial organism adaptation to altilude 
continues well into the 4lh day of the stay, 
when there are no more emotional effecis. 
The pulse rale, on this day. increases by up to 
10.6 bpm (average 71.1). in comparison wilh 
the rale at sea level and is 3.3 bpm higher 
than the average pulse rate of the firsl day. 
Individual analysis shows that changes pro
voked by altitude are nol the same for every
body. Later observation of Ihls ilem shows a 
stabilizalion, wiih a minimal Increase from 
the 4th day pulse of 0.4 bpm and wilh an 
average of 71.5 bpm, which is the highest 
pulse w"e have ever measured. So. from the 
4th to the 8th day. the observed alhletes have 
been in a period of high adaptation. This is 
shown as a plateau in Figure I. 

On the 12 day the process of acclima
tization evens out and the pulse gradually 
becomes normal. This enables us to go back 
lo normal training and gradually increase the 
iraining load. 

In conclusion, it musl be said that the 
whole process of acclimatization was nol yel 

completed for all the athletes tested. Only 4 
of them had returned lo Iheir sea level pulse 
counl. The process of stabilization reached ils 
peak values on the 14lh day. It may be said 
that this is the final adaptation for the whole 
group, allhough. of course, there are marked 
individual differences, ll is well known that 
the adaptation processes are related lo super-
compensation. For such super-compensation 
we may speak tentatively of the 20lh day. 
when the average pulse count is lower than 
that recorded at sea level. This shows that the 
process of acclimatization Is complete and 
Ihe organism Is stable at aiiiiude. 

Also noiev^'orthv is the effect of age. 
in genera l , younger people adapt more 
quickly and painlessly to the conditions of 
altilude iraining. Despile her weight of more 
than 100kg. European champion V. Vesseli
nova. at that time 19 vears old. was able to 
work normally on Ihe 8th day. as also were 
Ihe two World Junior Discus champions V, 
Bakiarov and H. Iliev. Some competitors 
showed different degrees of adaptation al dif
ferent ages. For example. K. Dimitrov. when 
he was 19 years old, adapted on the lOlh day. 
Now he is 30 years old and he needs ai leasl 
14 days for adaptation. The famous wrestler, 
five times world champion. Al Tomov. who 



weighed 120kg. could not adapt himself lo 
alt i tude conditions and at the end of his 
career he refused to attend training camps at 
"Belmeken". 

Women adapted much more easily to 
the conditions. Despite their heavy weighl 
and large size, wurld champions M. Vergova. 
N. Sekelarova 185cm/90kg, A. Anguclova 
over 80kg. V. Vesselinova over 85 kg. etc. 
were able to train in their normal way on the 
Sih.9lh and 10th days. 

One other fact that emerged during 
our many years' observation was that individ
uals, who were worried about exams or per
sonal problems, had much more difficulty 
with acclimatization and It look longer. Ihe 
same applies to temporary indispositions. 
such as colds, influenza, toothache clc. ll was 
also evident that periods of acclimatization 
exacerbate old traumas, chronic colds, bron
chitis etc. 

A long lime ago. when we were able 
to organize nmre than four training camps 
per year, the compelitors and coaches accli-
maiizcd much more easily. It is quite clear 
Ihat the reaction to altitude depends on indi
vidual characteristics, such as age. sex. social 
problems etc. 

Many authors, such as Ii IRV. KRASTFV 
1967. Bi RNSi[-:iN 1965 and Kt i.ov 1970, 
speak aboul the existence of two phas-es: 

1. A phase of primary adaptation 

2. A phase of final adaptation. 

i.e. "shock" and adaptation to the "shock". 

In their opinion, the first phase lasts 
about 211 days and the second up to 3 monlhs. 
Our inlerest lies in the firsl phase. In which 
the basic adaptive changes are realized. 
According lo the literature, this phase con
tains three periods: 

Period I takes in the first 2-5 days 
and Is characlerised by greal disturbances in 
thc sleep, in the pulse and In brealhing: a 
state of e.xcitemeni and high working capaci
ty Is provoked. 

Figures I, 2 and 3 reflect objective 
observations and show three phases of adap
tation: 

Period I. Shock/arousal, which In
cludes the global adaptive and mobilization 
syndrome, activates the organism. Vegetative 
reactions divert from the normal by 3\%. 
The excitement of the organis'm is significant. 
show n by: 

a) Increased motor aciivity. which can be up 
to 20% of working capacity or supreme 
performances; 

b) the feeling of ease wilh which every activ
ity is carried out. 

In this phase, all are optimists. Al
though sleep is difficult, everyone is full of 
working capacity and energetic. This eupho
ria exhausts rapidly and the high emotional 
and physiological lonus decreases on the 2nd 
to 3rd and. occasionally, on the 4th day, 11 the 
excilemenl cannol be controlled, it must be 
used for performances, for achievements. It is 
essenlial to have short, well planned. Iraining 
sessions. Personal best performances are 
often achieved in the first few days. 

Our practice is Ui organize not more 
than two iraining sessions per day. The morn
ing warm up Is at a moderale tempo, in order 
lo "run in" the organism. 

Period 2. adaptive and accommoda
tive, begins al ibe end of the first phase, i.e. at 
the 2nd. 3rd or 4th day and has a duralion of 
up to 7 lo 14 days. A descending tendency of 
ihe vegetative functions and a feeling of total 
discomfort are characteristic of this phase. At 
first, the pulse counl after sleep and during 
training Is a little higher than in the 1st phase, 
67.8 againsi 71.1 bpm and 140.5 againsi 144.8 
bpm. This stronger reaction during training 
persists until the 12th day. Wc would imagine 
that Ihis siress on the organism will then be 
followed by a significant over-compensation. 
Besides this, recovery after tralnlng will nor
malize. 

In the first day or two. the turbulent 
reaction of the organism, the low emolional 
and physiological lonus and the sensations 67 
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Figure 2: Absolute values of functional Indices 

Table 2: Absolute values ot functional indices 

No. 

1 
2 
3 
4 
5 

Indices 

Breathing 
Pulse after sleep 
Pulse before training 
Pulse during training 
Pulse after training 

Before 
camp 

9.8 
60.5 
67,9 

132.2 
78.2 

1st 
day 

12.9 
67.8 
89.3 

140.5 
93.6 

4th 
day 

11.8 
71.1 
88.1 

144.8 
91.0 

8th 
day 

n . i 
71.5 
88.9 

149.1 
88.1 

12th 
day 

10.6 
69.1 
81,1 

150.0 
88,8 

14th 
day 

10.4 
65.25 

75.5 
139.5 
83.5 

20th 
day 

10.3 
62.2 
73.8 

137.0 
79.1 
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caused by the changed physiological status 
bring about an aciive adaptation and suggest 
the direction of future training. 

In this phase, the work musi nol be 
hard or inlensive. This is Important especially 
an the 3rd to 4lh day. when the drop off is 
significant. Training should be directed to
wards regulating lhc bodily funciions, i.e. 
running, skiing and walking three times per 
week al a moderale pace and an easy breath
ing rhylhm. 

General exercises should be used in 
the work for power. They should Include con
secutively all groups of muscles and their 
antagonists. We use a variety o( general exer
cises, games with partners, wilh medicine 
balls etc. The iniensily of power loading 
should be decreased lo 80% of the maximum 
and the volume to 70% of ihat planned for 
thc 3rd phase. In technical and explosive lype 
work, we use mainly weighted gym apparatus 

up to 80% of maximum and the exercises are 
performed al up lo 90% effort. 

Period 3. the phase of stabilizalion. 
begins on the 8th to 14th day. with a sudden 
feeling of psychological and physical comfort 
and ll lasls normally for up to 21 days. The 
process of funclional adaptation can be con
sidered as finished and work may continue 
with a volume and inlensity higher than 
usual. 

The purpose of this 3rd phase cycle is 
to buill specific explosive abililies. to increase 
absolute slrength and lo accumulate fitness 
potential. It is difficull to accomplish out
standing performances al Belmeken, The 
snow in winter makes it Impossible lo achieve 
long throws and the high wind in summer 
also makes It very difficult. Oniy two compe
titions were held there and two viorld records 
were broken by Ivanka Khristova an achieve
ment, which she could not better later on. Al 
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Figure 3: Development of relative values of functional state 

Table 3: Development of relative values of functional state 

^k>. 

1 
2 
3 
4 
5 

Indices 

Breathing 
Pulse after sleep 
Pulse before training 
Pulse during training 
Pulse after training 

Before 
camp 

100% 
100% 
100% 
100% 
100% 

1st 
day 

131.6 
112.1 
131.5 
106.3 
119.7 

4th 
day 

120.4 
117.5 
129.7 
109.5 
116.3 

8tb 
day 

113.2 
118.2 
130.9 
113.1 
112.6 

12th 
day 

108.2 
114,2 
119,3 
113.5 
113.5 

14th 
day 

105.8 
106.6 
111.7 
106.2 
104.4 

20th 
day 

105 1 
101.9 
109.8 
101.9 
102,3 

the same time M. Vergova threw the discus 
59m. which was her best resull of the year. 

During the calendar year the compeli
tors had to get back for competilions and 
then go up again to conlinue the camp. At 
Ibis time. M. Pavlov became Junior National 
record holder for the javelin, with a throw of 
79,82m. his best throw of the year. These per
formances were achieved al the end of the 
second week of their slay in Belmeken. 

Confirmation of the correctness of 
our plan for the deveiopmeni of power and 
motor abilities is given in Table 4 and Figures 
4. 5 and 6. 

The first column in Table 4 shows the 
best performances achieved by the seven ath
letes and the average result in training during 
the week before starting the altilude camp. 
The following columns record the progress 
made during the stay al altitude. 'Ihe curve of 
thc graph in Figure 4 shows the average 

deveiopmeni of absolute strength.The big
gest drop in performance occurs on the 8th 
day. Then thc average performance shows a 
gradual improvement and. from the I2ih day. 
it is better than the performance recorded at 
sea level by 0.15 and 0.25m respectively. On 
the 14th day the results are the same or even 
betler than those achieved on the first day. 

The good performances recorded on 
the 1st day are probably due lo feelings t)f 
excitement but thc results achieved from the 
14th day on indicate the constructive effect of 
training at allitude. 

A general analysis of the observed 
parameters divides ihe acclimatization into 3 
phases, wilh their individual peculiarities and 
requirements. 

Phase I - arousal with a general char
acteristic syndrome of adapiaiion marked by: 

• a stimulation of the organism; 
• acute vegetative activity; 69 



Table 4: Development of results In shot 

Name 

R.B. 
M.D. 
K.B. 
V.V, 
G.G. 
ND, 
N.B. 

Average 

Absolute 
augmentation 

Before 
camp 

16.21 
15.32 
14.33 
15.76 
16.41 
16.72 
16.51 

15.89 

0 

1st 
day 

16.45 
15.56 
14.52 
15.92 
16.60 
17.01 
16.73 

16.11 

+0.22 

4th 
day 

16.10 
14.61 
13.96 
15.51 
15.92 
16.20 
16.10 

15.49 

•0.41 

8th 
day 

16.02 
14.72 
14.12 
15.48 
15.88 
16.30 
16.21 

15.53 

-0.36 

lOtb 
day 

16.36 
14.98 
14.20 
15,62 
16,26 
16.52 
16.42 

15.77 

-0.13 

12th 
day 

16.65 
15.48 
14.02 
15.74 
16.70 
16.85 
16.81 
16.04 

+0.14 

14th 
day 

16.71 
15.82 
14.11 
15.24 
16.88 
17.12 
17.10 
16.14 

+0.25 

20th 
day 

17.01 
15.83 
14.86 
16.30 
17.10 
17.56 

,17.25 

16.56 

+0.67 

• performance of high locomotive work 
capacily; 

• Increased psychological excitement; 
• It concludes with a depleiit)n of the orga

nism reserves and lasls from two or three 
days. 

During Ulis phase it is best to use 
shorl. inlense, highly motivated iraining ses
sions, in order to reach a very high standard 
of performance. 

Phase 2 - adaptation, characterised by 
the following items: 

• disorientation of the organism afler ihe 
good performances al firsl achieved at 
altitude: 

• unstable vegetative functions: 

k)w working capacily. rapid fatigue, dis
turbed co-ordinalion; 

a decline in psycho-emotional tonus. apa
thy and unwillingness to work: 

a sudden termination, usually in the mor
ning of the 8ih to 14ih day: 

an individual duration, depending on such 
factors as sex. age. weighl. temperament. 
stale of heallh and personal experience. 

Training must take account of the Situa
tion. Il should be directed lowards the 
regulation of the bodily functions, using 
such stimulating aciivities as light gym
naslic exercises in the morning, running, 
walking, general exercises with low inien
siiv-

70 Figure 4: Development of absolute strength 



Figure 5: Development of explosive power 

Phase 3 - constructive: begins on the 
7lh. 8ih or 14ih day with a feeling of psycho-
physical comfort: 

• vegetative funciions are relatively high 
and stable; 

• a significant working capacity, according 
lo which training tasks may be selected 
and direcled: 

• locomotory and specific abi l i t ies mea
sured by exercises: vertical jump and shol 
pul performances develop rapidly and 
signif icanlly surpass the init ial achieve
menls; 

• psychological Lonus is balanced and the 

t ra in ing loads are accepted easily and 
wi lh pleasure. 

Concerning the continuation of accli
matizat ion at sea level, the available data 
shows that there are many changes in the 
working capacily and in the lerms of re-accli-
mat iza i ion . However , these dala refer to 
sporis such as rowing, gymnastics, wrestling. 
boxing, and middle and long dislance running 
and the conclusions reached are contradicto
ry. We are interested solely in the effect of 
re-acclimallzaiion on high level throwers and, 
unfortunalely, we know of no sludies of this 
aspect. 

Figure 6: Development of results In shot 71 



Our own observations, made on re
lurn 10 sea level were of: 

a) The functional reactions before, during 
and afler training; 

b) An on-going record of shot put results; 

c) Self-assessment; 

d) A comparison of new data with the old. 

e) informalion from the competitors' and 
coaches' diaries. 

Figure 7 shows the pulse rate before. 
during and afler training. These measure
ments are from the power training, first con
trol series. 

Generalizing, we may say that the ve
getative functions are very high immediately 
after gelling back from altilude. It is inlerest
ing that significant differences are observed 
in the puise counl before and after training. 
During training there are nol such big differ
ences. This shows a sirong reaction ol' Ihe 
organism, provoked by the changed condi
lions. 

The observed re-accUmatization grad
ually normalizes, all values are stable between 
the lOth and 12lh day and the re-acclimatiza
tion cycle is finished. But the observations 
show there Is someihing happening after the 
20th day. The pulse counl Is 1-3 bpm higher 
before training and 3-5 bpm higher during 
training. This continues until the 28th day. 

After thai the pulse rale before and after 
training decreases even lo a lower level than 
that recorded before ascending to allitude. 
We may say that adaptation has finished, 
with nalura! over-compensation. 

More inleresiing. In our case, are the 
data obtained during training. On the 20lh 
and 28lh day. during iraining the pulse rate is 
stable and fairly low. Afler the 28th day it 
increases suddenly from 135 lo 148 bpm. This 
difference is significant and is a consequence 
of organism irritability provoked by contrast
ing loads and confirmed by results. The com
mon feature of these processes is the repeli
lion of three clear biorhylhmic waves: 

I The condilions of allitude training pro
voke strong and powerful reactions; 

II On changing from altitude to a low level, 
thc organism reacts strongly and draws a 
curve of adaptation, which is similar to 
the previous one but not so clear: 

III A biorhythm foUows.which is the ctmse-
quence of two consecutive changes and 
which, in diminished form, repeals the ve
getative reactions. So. we may say that a 
cyclic biorhythm Is artificially created 
wilh an diminished but ascendant curve, 
in reality, this is the purpose of every trai
ning and. in our opinion, this is precisely 
the power of allitude training. The prob
lem is how to make more efficient use of 
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72 Figure 7: Development of pulse rate before, during and after training 



it. having in mind that between the 28-36 
day a strong reaction to training is ob
served. 

We organize training on Ihc basis of 
the following lines. 

In the l.si cycle, the work for physical 
abililies (absolute and explosive slrenglh) 
must be slimulaling. The training musl be 
applied with maximum Inlensity and de
creased volume. Our observations show thai 
the decline In absolute slrenglh (if there is 
any) comes after the 28th day. Explosive 
strength increases slightly and stabilization of 
lhc level of physical abililies makes them 
habitual. 

A feeling of relaxation is obtained, 
which favours a good feeling for lechnical 
performance. Everything created up to now 
serves as a base for the development of good 
lechnique. The problem now is how lo find 
the best way to match Ihe achieved level of 
locomotory abilities with the required throw
ing technique. 

In the 2nd cvcle. the work is carried 
out with an increased volume and Intensity, 
according to the state of the alhlcle. In the 
second pari of this cycle we use lighter imple
menls. in order to encourage dynamic move
menis. 

The 3rd cycle must be individual, in 
accordance with the high spirits iif the ath
letes. The athletes" inner feelings. In this 
cycle, are very strong and top class athleles 
intuitively know what lo do. 

Individual peculiarities must be laken 
inlo accouni. Strict adherence to routine trai
ning programmes has led to many failures. 
The aihlcles carry out the requiremenis. their 
abilities improve but there is no good resull. 

or. if there is one. il comes long after the 
mosl important competition. For example, 
after failing In the E^uropcan Championships, 
my athletes went on holiday. Unexpectedly, 2 
weeks laler. they were invited to compele In 
a Universiade. In which ihey achieved per
sonal records and carried off two silver and 
two bronze medals. 

Table 5 and Figure 8 present the aver
age performances of the athleles observed, 
recorded during training and In a few compe
titions. Winter competitions took place dur
ing the last 2 cycles. 

in the 1st cycle there Is an improve
ment of 0.67m as againsi ().42ni and 0.43m in 
the 2nd and 3rd cycle respectively. This is 
due to the effect of altilude and the fairly k)w 
initial level. For your Information, the initial 
level was 1.05m lower than their personal 
best efforts. In this cycle, thc athletes accu
mulated the power required for their initial 
performances. TTieir later peak performances 
were a natural development. The total impro
vement, at the end ofthe 3 cycles, was 1.52m. 

Analyzing Figure 8. we can say that: 
On Ihe first 2 days after returning from alti
lude. there is an Increased working capacity. 
This is due to the sudden change and conse
quent feelings of excitement. Many top ath
leles use these first iwo or ihree days to com
pete In importanl competitions. For example, 
during this phase. L. Mollova achieved a per
sonal best performance and 1. Christova 
became Olympic Champion al Montreal . 
There may be many reasons for ihis phenom-
enonen but we think it can only occur occa
sionally because: 

a) The excitement caused by the occa
sion may ea.sily disturb fine co-ordina
tion: 

Table 5: Development of results in shot over 3 cycles 

Cycle 

1 
II 
III 

Basic 
level 
15,89 
16.56 
16.98 

1st 
day 

16,11 
1678 
16.85 

4th 
day 

15.49 
16.67 
16.71 

8th 
day 

15.53 
16.45 
16.81 

10th 
day 

15.77 
16.72 
17.01 

12th 
day 

16,04 
16.80 
17.15 

14th 
day 

16,14 
16.95 
17.41 

20th 
day 

16.56 
16.98 
17.31 

Augmen
tation 
+0.67 
+0.42 
+0.43 
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Figure 8; Development of results In shot over 3 cycles 
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b) In some cases, the joinl effecl of re-
acel imaiizal ion and compet i t ive 
excilemenl may be too greal. 

c) The reserves of re-acclimatization and 
the accumulated blorhythmic cycles 
may noi be used. 

The 2nd phase is adaptive and runs 
from the 2nd or 4lh to thc 8th or 12th day. 
Specific working capacity is decreased and 
co-ordination Is hampered- Athletes com
plain of Insomnia. discomfi)rl. a feeling of 
dizziness etc.. all of which are characleristic 
of the adaptive process. We consider this 
period unsuital>le for compelilion. 

The 3rd phase, beginning on the 7ih 
to 8th or 12lh to 20th day. Is creative. Thc 
athletes feel good, iheir performances im
prove and sometimes personal records are 
achieved In competition. 

The 3rd cycle repeals the wave of the 
previous two, but now there is no sudden 
change of environment as on the firsl day. 
Performances are not good during the firsl 8 
lo 10 days-only one alhlete, R.B.. attained a 
personal record. Allhough the athletes have 
a feeling of strengih and power, they cannot 
control their movements well. 

On the 2Sth day. there arrives a phase 
of supreme form. In this parlicular case, mosl 
of the athletes did not compele. 

The cyclic system of accumulating 
biorhythms forms part of our preparalion for 
the mosl imporlant compeiiiions. Of course, 
there are sometimes deviations, which do not 
reflect the aclual level of performance 
reached. This occurred in the case of M. 
Vergova, M. Pavlov. K. Dimitrov, R. Balche-
vanova and others. We consider this to be 
normal in important competitions. Some ath
leles cannot control the great psvchological 
pressure. Some, like K. Dimitrov. could not 
even qualify for the final. Others failed 
through lack of experience. A year before the 
World Championships. I. Iliev threw badly at 
the European Championships and at the 
"Dru/hba" meeting. Allhough he had previ
ously thrown 54.80m, on these occasions he 
et)uld manage only 47.24 and 47.80m respec
tively. These failures gave him the necessary 
"sh<»ck" lo Incite him to become World 
Champion one year laler. 

1 would like to underline one pecu
liarity of our sysiem. Because its effect Is on a 
super level, it may provoke supreme perfor
mances or abject failures. The athletes' men
tality must be very sirong: olherwise there 
may be great failures. If they are able to con
trol themselves, their performances will sig
nificantly surpass iheir previous personal 
bests. 

IPS] 


