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Abstract

The aim of the study. To better understanding of the indicators of functional support for special endurance and
physiological demands in canoeists at a distance of 1000 m.

Material and methods: 20 athletes (19-23 years) in canoeing from Shandong and Jiangxi provinces.

Results. According to the results of the analysis, the following typological groups of athletes-canoeists, specializing in
the distance of 1000 m, with pronounced differences in the implementation of anaerobic energy supply. Typological
groups of athletes had no significant differences in aerobic energy capacity (p > 0.05).

The first typological group (La max 90 s <10.08 mmol1’, p < 0.05) is characterized by: power indicators

4.96 + 2.35 mmol-1"! and anaerobic energy supply capacity 6.93 + 3.16 mmol-l"!, which were the lowest among other
groups of athletes. Athletes showed significantly low performance in 10-s, 30-s and 90-s tests, and performed less
work in the step test, with varying degrees of severity of fatigue compensation mechanisms.

The second typological group (La max 90 s - 10.08-16.64 mmol-1", p < 0.05), is characterized by high power

7.4 + 1.68 mmol-1" and low capacity anaerobic energy supply 13.32 + 1.52 mmol-1". Athletes performed a sufficient
amount of work in the step test (3-4 steps), but performance in the 90-s test was reduced, there were reduced
characteristics of the ability to compensate for fatigue.

The third typological group (La max 90 s — > 16.64 mmol-1", p < 0.05) is characterized by: power indicators

8.20 + 2.36 mmol-l" and anaerobic energy supply capacity 17.85 + 1.05 mmol-1", which were the highest among other
groups of athletes and significantly (p < 0.05) higher performance in 30's, 90 s tests, and the level of power at which
the maximum oxygen consumption in the step test is reached.

Conclusion. The results of the studies indicate differences in the level of functional support for special endurance for
paddlers of uniform groups for canoeists that specialize in a distance of 1000 m.

Keywords: canoeing, aerobic energy supply, anaerobic energy supply, special performance.

been approximately 210 s for the 1000-m, respectively. At
Rio 2016, medals won within 211.447 to 213.363 s, respec-
tively, for 1,000 m.

During races, energy is supplied via the anaerobic and
aerobic pathways (Garcia-Pallares, Sanchez-Medina et al.
2009), with aerobic metabolism contributing — 82 + 5.0% for
the 1000-m event (Lim et al., 1997).

Slow twitch, enduring muscle fibers with their inner
intense aerobic processes are active participants in muscle

Introduction

Canoeing and Kayaking are classified as event requiring
mixed anaerobic lactic energy production, as well as great
aerobic capacity and endurance; such reactions of energy
production prevail in 1000 m event (Bishop, 2004; van So-
meren & Howatson 2008, Nekriosius et al., 2018). The typi-
cal individual performance times for men and women have
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work. In 1000 m event, good sport results are being achieved
by athletes possessing relative maximal oxygen uptake 70
ml-min-kg* (Nekriosius, 2018; Diachenko et al., 2020; Dy-

106



Guo, P, Zhang, Z., Huang, Z., Kong, X., Diachenko, A., Rusanova, O., & Rusanov, A. (2020). Features of the Canoeists’ Special Physical
Fitness at the Distance of 1000 m

achenko, 2004) due to this fact, the significance and time
allocation to aerobic capacity development for paddlers
preparing for this event becomes obvious. Therefore, the
training undertaken to prepare for such arduous activity is
expected to develop several components of fitness, includ-
ing maximum oxygen uptake (V' O,max). The V'O,max is a
common indicator for aerobic fitness and higher levels allow
athletes to maintain higher power outputs and speed dur-
ing racing. For example, investigations with athletes from
national to elite international level have presented large-to-
very large inverse correlations between V'O,max and per-
formance over 1000-m on-water performance (Fry & Mor-
ton, 1991, Bishop, 2004; Bishop et al., 2002).

When overcoming the competitive distance of the 1000,
athletes row at 102% of the power of V' O,max (Zamparo et
al., 1999). A study by individual authors (Tesch, 1983; Fry and
Mortin, 1991; Bishop, 2004) demonstrated a high correlation
between distance and V'O,max, and power at the anaerobic
threshold. Anaerobic power recorded during 30-second and
2-minute ergometer tests was also associated with kayak dis-
tance in kayakers (van Someren & Howatson, 2008).

Despite the fact that a number of studies have shown
that the characteristics of the functional support of special
performance have a wide range of individual differences, the
issue of selection the typological features of the functional
support of special performance of athletes who specialize in
the distance of 1000 m in canoeing, were not the subject of
special analysis. This leads to the selection of the problem
issue that needs to be studied and analyzed.

The purpose of the study - identify differences and sub-
stantiate the typological features of the functional support
of special performance of athletes who specialize in the dis-
tance of 1000 m in canoeing.

Materials and methods

Subject

Depending on the purpose of the research phase, the
theoretical and experimental parts of the research were con-
ducted at different training periods at the national aquatic
sports training centers in Beihai, Zhizhao (PRC). The re-
search involved 20 athletes (19-23 years) in canoeing from
Shandong and Jiangxi provinces (PRC).

Research protocol

Physical Characteristics, Gas exchange, HR, and blood
lactate measurements.

Minute ventilation (V"E), oxygen consumption (V'0,),
CO, production (V'CO,), were determined on a breath-
by-breath basis using an Oxycon mobile (Jaeger) metabo-
limeter. The metabolic unit was calibrated a gas of known
composition (16.00% O,, 4.00% CO,), respectively.

HR was recorded every 5 s with an HR monitor (S610
Polar Electro, Kempele, Finland).

The blood lactate concentration ([La]b) was determined
using a portable lactate analyzer (Biosen S. line lab +) on a
blood sample obtained from the ear lobe at the end of the test.

A modified canoe-ergometer (Dansprint PRO, Den-
mark) was used. Ergometric power (EP) of work were
recorded.

All the sportsmens performed an incremental exercise
test on separate days, with at least 24 hours and no longer
than 3 days between.

The testing program is built in the form of test battery, each
test solving a task to assess certain component of anaerobic abili-
ties of athletes and cardiorespiratory system response. Test tasks
were performed in a strictly determined sequence. It was impor-
tant to preserve the parameters of the ergometric power of work
which provided for the energy release in anaerobic alactate and
anaerobic lactate (glycolytic) way, as well as the length of the rest
intervals. The rest interval between 10 and 30 s work was one
minute, between 30 s and step test- seven minutes, between step
test and 90 s — one minutes, after 90 s work - five minutes.

The composition of test tasks included the formed con-
ditions of realization of structure of energy supply of rowers
according to structure of special working capacity of rowers
on competitive distance of 1000 m:

o “test 10 s” - the load forms the conditions for the
realization of the start, taking into account the
mobilization of power and capacity of anaerobic
lactate energy supply. Indicator W 10's, W is analyzed.

o “test 30 s”- the load forms the conditions for the
realization of the capacity and capacity of anaerobic
alactate and lactate (glycolytic) energy supply in
accordance with the initial part of the competitive
distance of 1000 m. Indicators W 30 s, W, La max
30 s, mmol-l" are analyzed.

o step-increasing load (step test): the first step is the
ergometric power of work in accordance with the
coeflicientdetermined for men — canoe, at thelevel of 1.6
(coefficient x body weight). The increase in ergometric
power on each step of work is 20 W, the duration of
work on the step is 2 minutes. The work is performed to
failure (inability to maintain ergometric power of work
on the step). Features of functional training of qualified
and especially highly qualified rowers for the kinetics of
the cardiorespiratory system and aerobic energy supply.
The load forms the conditions for the realization of
body functions in terms of modeling the intensity of
competitive activity. The period of reaching a steady
state (Plateau) of consumption of O,, W VO, max,
VE/CO,, VE/CO,, VO, max c.u. are analyzed;

o critical power operation: acceleration for 90 s - “test
90 s”. It is used to model the conditions of realization
of power and capacity of anaerobic energy supply
according to the second half of the distance of
1000 m against the background of increasing fatigue
(performed one minute after performing the step-
increasing test performed according to the VO, max
registration protocol). Indicators W 90 s, W, La max
90 s, mmol-I"', VE/CO, 90 s, c.u. are analyzed.

The research related to human use has complied with al
the relevant national regulations and institutional policies;
has followed the tenets of the Helsinki Declaration, and has
been approved by the authors’ institutional review board or
al equivalent committee. Informed consent has been ob-
tained from all individuals included in this study.

Statistical Analysis

The following methods of mathematical statistics were
applied: descriptive statistics, selective method, Shapiro-
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Wilk’s normality test, non-parametric Mann-Whitney test.
Methods of descriptive analysis were used, including tabu-
lar presentation of separate variables, calculation of mean
arithmetic value (M), standard deviation (SD), coefficient of
variation (CV, %). The sample data for normality were tested
with the normal distribution formula and the Shapiro-Wilks
test. The level of p < 0.05 (the probability of error) was as-
sumed statistically significant.

Results

In the process of analyzing the experimental data, it was
noted that the high value of the coefficient of variation of the
anaerobic energy supply characteristics of the canoeists reg-
istered during the performance of the 30-second maximum
test. Permissible limits exceeded the coefficient of variation
(CV (%)>10-15 %, p < 0.05) recorded values of blood lactate
concentration at the third minute of the recovery period and
the maximum blood lactate concentration after perform-
ing a 30-second maximum test, were 26.05% and 26.27%,
respectively for athletes in canoe.

The analysis also noted high values of the coefficient of
variation of anaerobic energy supply characteristics of row-
ers registered during the 90-second maximum test, which

simulated the conditions of realization of power and capaci-
ty of anaerobic energy supply according to the second half of
the distance of 1000 m against increasing fatigue. Thus, the
largest range of variation of 24.57% and the highest power
of anaerobic energy reactions in canoeists were recorded
during the 90-second maximum test, which simulated the
conditions of increasing fatigue according to the second
half of the distance of 1000 m.13.36 + 3.28 mmol-I"* and the
range of differences of indicators - minimum and maximum
3.28-18.99 mmol 1.

It should be noted the high range of variation of indica-
tors that characterize the degree of compensation for fatigue
(ratio of indicators VE/CO, VO, max, c.u. and VE/CO, 90s,
c.u. ) In the period, performance of the step test and against
the background of growing fatigue, in the 90-second test,
and canoeists, which reached values of 76.39 %.

These differences indicate the possibility of distinguish-
ing typological groups of canoeists with pronounced differ-
ences in terms of implementation of anaerobic energy sup-
ply at La max 90s< 10.08, La max 90s — 10.08-16.64 mmol-1",
La max 90 s - >16.64 mmol-l". According to the results of
the analysis, selected the following typological groups of
athletes - canoeists, who specialize in the distance of 1000 m
(table 1).

Table 1. Indicators of functional support of special working capacity of qualified canoeists who specialize in the

distance of 1000 m (n=20), p<0,05

. The first typological The second typological group The third typological group
Indicators, group
g Lamax90s - Lamax90s -
values of indicators La max 90 s <10.08 N "
N 10.08-16.64 mmol-1 >16.64 mmol-1
(M + SD) mmol-1
n=15 n=3
n=2
Performance indicators
W10s, W 190.5+£30.41* 263.07+54.14 270.67+12.58
W30s, W 204.5+13.44* 256.47+28.58 275.33+25.15*
The amount of work in the step test, 1-2 3-4 2-4
steps
W VO, max, W 121.5+14.85 141.0+15.67 156.33+£13.58*
W9o0s, W 139.00+11.31 157.60+16.54 184.33+29.26*
Indicators of power and capacity of anaerobic energy supply
La 3min 30 s, mmol-l! 4.96+2.35 6.62+1.41 8.03+2.5
La 7min 30 s, mmol-]"! 4.59+2.12 7.30+1.7 8.17+2.32
La max 30 s, mmol-l" 4.96+2,35 7.4+1.68* 8.20+2.36*
ALa30s, mmoll! -0.37+0.23 0.68+0.77 0.15+£0.19
La 3 min 90 s, mmol-I" 6.93+5.16 12.76+1.38 17.27+1.72
La 5 min 90 s, mmol-1" 6.45+5.42 13.03+1.73 17.61+0.67
La max 90 s, mmol-]* 6.93+3.16 13.32+1.52% 17.85+1.05%
Indicators of aerobic energy supply capacity
VO, max, ml-min*-kg"* 53.11£2.20 51.83+5.44 55.73+7.46
Indicators, characterize the ability to compensate for fatigue
VE/CO, VO, max*, c.u.. 28.5%0.71 31.13+5.57 31.33£5.69
VE/CO, 90s **, c.u. 33.5+£4.95 34.27+5.09 35.67+8.74

Notes: *-1 — indicators, registered at the starting point of achievement VO, max in “step test” (averages of 30 seconds); **-2 —

indicators, registered in “test 90 s”
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The first typological group characterized: significantly
(p < 0,05) lower indicators of ergometric power in the con-
ditions of increasing fatigue 139.00 + 11.31 W (W90s, W),
in the conditions of model of the starting segment of the
distance 204.5 W (W30s, W), the indicators of ergometric
power to achieve the level of maximum oxygen consumption
in the conditions of step-increasing load were at the level of
121.5 + 14.85 W (W VO, max, W) ,which were not signifi-
cantly different from those of athletes in other typological
groups (p > 0.05). Indicators of anaerobic energy supply
capacity 6.93 £ 3.16 mmol-l" (La max 90 s) were the lowest
among other groups of athletes. Differences in indicators are
significant at p < 0.05. This group of athletes has an indicator
of lactate concentration La max was registered at 3 minutes
of the recovery period and by the seventh minute decreased
by 1-0,04 mmol-I". Indicators lactate kinetics has negative
values. This group of athletes is characterized by different
degrees of severity of fatigue compensation mechanisms.

The second typological group characterized: During the
90-second maximum test period, under the conditions of
increased fatigue and difference in fatigue compensation,
the aerobic energy supply index decreased, in some athletes
VE/CO, VO, max c.u. exceeded VE/CO, 90 s, c.u. Indi-
cators of aerobic energy supply did not differ significantly
from those of athletes of other typological groups (p > 0.05).
Indicators of power and capacity of anaerobic energy supply
7.4 + 1.68 mmol-1"! (La max 30 s) and 13.32 + 1.52 mmol-I"!
(Lamax 90 s) (p < 0.05) significantly exceeded the indicators
of the first typological group.

The third typological group “Anaerobic” characterized:
significantly higher indicators of ergometric power in con-
ditions of increasing fatigue 184.33 + 29.26 W (W90s, W),
in the conditions of modeling of a starting segment of dis-
tance 275.33 + 25.15 W (W30s, W), achieving the level of
maximum oxygen consumption in the conditions of step-
increasing load 156.33 + 13.58 W (W VO, max, W), which
were within the model range of high-class athletes (p < 0.05).
This was taken into account that volume of step-increasing
load, which was at the level of 2 to 4 steps. Indicators power
8.20 + 2.36 mmol-l" (La max 30 s) and anaerobic energy
supply capacity 17.85 = 1.05 mmol-l" (La max 90 s) were
the highest among other groups of athletes. Differences in
indicators are significant at p < 0.05. Indicators power aero-
bic energy supply did not differ significantly from the per-
formance of athletes of other typological groups (p > 0.05).

Discussion

Coaches and sport scientists must use valid and accurate
instruments with equally valid and reliable protocols to de-
tect training adaptations that could influence performance.
Ergometers simulate the movement patterns of a sport, al-
lowing access to the physiological responses in a controlled
laboratory environment (van Someren, Phillips, & Palmer,
2000). The comparison of ergometer with on-water kayaking
performance has concluded that kayak ergometers accurate-
ly simulate the physiological demands of short-term high-
intensity kayaking (van Someren et al., 2000; van Someren &
Palmer, 2002). The use of ergometers offers advantages in the
evaluation of athletes performance in a laboratory context
(Gomes et al., 2012), bringing advantages of methodologi-
cal rigor in the control of athletes in the laboratory context.

The study (Coelho, et al., 2021). In conclusion, we found
that V-O,max, stroke distance and stroke rate during the
a maximal graded exercise test (GXT) were not different
from the corresponding variables (V-O,peak, stroke distance
and stroke rate) observed during the time-trial performance
(TT), and that MAP and the corresponding stroke rate were
strong predictors of 1,000 m TT performance. The results
confirmed that V-O,max, chronological age, the speed at
VT, and VT,, stroke rate and power output are significantly
correlated with the performance in a 1,000 m time-trial.
This study demonstrated that in well-trained young kay-
akers, cardiorespiratory fitness could be assessed during a
time-trial test that mimics the actual performance attained
in flat water.

The lactate concentration values found in this study
highlights the contribution of the anaerobic energy pathway
to kayak TT performance and reinforces the role of the sig-
nificant contribution of anaerobic energy sources in sprint
kayak performance (Gomes et al., 2012).

Previous research did not report the verified correlation
of the velocity at VT, and VT, intensities with that of 1,000
m. These results support the importance of the aerobic-fit-
ness variables as a valuable and useful marker for monitor-
ing longitudinal athlete development and. They could also
reinforce that better submaximal (velocity) performance
influences the all-out time-trial performance. The relative
intensity of VT, and VT, found in study Coelho et al. (2021).

The findings Lépez-Plaza et al. (2017, 2018), Alacid and
Carrasco (2004) confirm the importance of maturity status
in sprint kayaking and canoeing since the more mature pad-
dlers were also those who revealed largest body size, physical
fitness level and best paddling performance. Additionally,
the most important variables predicting performance times
in kayaking and canoeing were maturity status and chrono-
logical age, respectively. Negative and significant correla-
tions (p < 0.01) were detected between performance times,
chronological age and anthropometry (body mass, height,
sitting height and maturity status), overhead medicine ball
throw and sit and reach for all distances.

In the beginning of the preparation for the season 2011
was carried out testing with incrementally increasing pow-
er loads capacity (4x3 min, with 1-minute interval) on the
ergometer “Dansprint” with the kayakers of national team
of the Republic of Belarus (n = 27). On the last step was
measured the work and was calculated the amount of ATP
which is necessary for it accomplishment. Based on the data
of kinetics of lactate concentration in the blood before the
beginning of rowing on the last step and during the recovery
period was revealed the rate constant of disappearance and
appearance of lactate in the blood. It allowed to calculate
the maximum lactate concentration in the compartment
within the absorption of one-compartment pharmo-kinet-
ics’ model. Taking into account its volume, were determined
the number of the formed lactate and ATP resynthesizing
as a results of anaerobic glycolysis (1.03 (0.90-1.19) mol -
men, 0.48 (0.39-0.61) mol - women) and the contribution
of latter in the energy supply of exercise — 31 (26-34)% and
22 (22-25)% (Moroz et al., 2016; Kong Xianglin et al., 2019,
2020).

Therefore, coaches can use these variables (V-O,max,
chronological age, the speed at VT, and VT,, stroke rate
and power output) as performance markers when monitor-
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ing their athletes with regards to predictive factors of sport-
specific performance. Programming training to improve
these variables may therefore also improve 1,000-m kayak-
ing performance.

Conclusions

According to the results of experimental research, sub-
stantiated the differences and typological features of the
functional support of the special performance of athletes
who specialize in the distance of 1000 m in canoeing.

According to the results of the analysis, the following
typological groups of athletes-canoeists, specializing in the
distance of 1000 m, with pronounced differences in the im-
plementation of anaerobic energy supply.

The first typological group (La max 90s <10.08 mmol-1",
p < 0.05) is characterized by: power indicators (La max 30
s) 4.96 £ 2.35 mmol-I" and anaerobic energy supply capacity
(La max 90 s) 6.93 + 3.16 mmol-I!, which were the low-
est among other groups of athletes. Athletes showed sig-
nificantly low performance in 10-s, 30-s and 90-s tests, and
performed less work in the step test, with varying degrees of
severity of fatigue compensation mechanisms.

The second typological group (La max 90s - 10.08-
16.64 mmol-l", p <0.05), is characterized by high power (La
max 30 s) 7.4 + 1.68 mmol-I" and low capacity anaerobic en-
ergy supply (La max 90 s) 13.32 + 1.52 mmol.l". Athletes per-
formed a sufficient amount of work in the step test (3-4 steps),
but performance in the 90-s test was reduced, there were re-
duced characteristics of the ability to compensate for fatigue.

The third typological group (Lamax 90 s> 16.64 mmol-1 ",
p <0.05) is characterized by: power indicators (La max 30 s)
8.20 £ 2.36 mmol-l" and anaerobic energy supply capacity
(La max 90 s) 17.85 + 1.05 mmol-I"}, which were the highest
among other groups of athletes and significantly (p < 0.05)
higher performance in 30-s, 90-s tests, and the level of power
at which the maximum oxygen consumption in the step test
is reached.

Typological groups of athletes had no significant differ-
ences in aerobic energy capacity (p > 0.05). Thus, these data
form the basis for a specialized focus of the training process
of athletes of different typological groups.

Prospects for further research consist in the implementa-
tion of the developed theoretical provisions to the management
system of training and competitive loads of athletes in canoeing.
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OCOBJINBOCTI ®YHKLIOHAJIbHOIO 3ABE3MNEYEHHA
CMNELIANbHOI MPALEE3JATHOCTI KAHOICTIB,
AKI CNELIANIBYIOTbCA HA ANCTAHLIT 1000 m

ITenuen I'o'®C, JKuan Kan?“P, IIzunzsaup Xyan'*5°, Cauminp Kyn'sc,

Auppiit Isyenko®**, Onbra Pycanosa®*P, Auppiit Pycanos

'Tlegaroriunmii yniBepcuret JI3saHci

3CD

ImaHCcbKMIT YHiBepcuTeT (i3sMYHOIO BUXOBAHHSA Ta CIIOPTY
*HanionanbHnit yHiBepcuTeT pisyYHOTO BUXOBAHHA i CIOPTY YKpaiHm

ABTOpCcbKuMI BKIaA: A — fusaitH focmimKeHHs; B — 36ip manux; C - cratananis; D — migrotoska pykomnucy; E — 36ip KouItis

Pedepar. Crartst: 5 c., 1 Tab., 22 [pkeperna.

Merta gocnimkeHHsa. BusHauntu BigMiHHOCTI QyHKIiO-
HaJIbHOTO 3a0e3IIeueHH CIIellia/IbHOI ITpale3/jaTHOCTI KaHoic-
TiB, fIKi cHeIiamisyroThcsa Ha gucTanmii 1000 m.

Marepian i meTomu: 20 cnoprcmeni (19-23 poxu) 3 Bec-
NMyBaHHA Ha KaHoe 3 npoBinnii lanpayn i [Isanci.

PesynbraTn. 3a pesynbraTamMy aHali3y BUAINAOTb HACTYI-
Hi TUIIOJIOTi4Hi IPyIIN CHOPTCMEHIB-KaHOICTiB, O CIelliaisy-
10ThcA Ha aucTannii 1000 »m, i3 BupakeHUMM BiIMiHHOCTAMHA Y
3[iiiCHeHHI aHaepoOHOro eHeprosabesmneveHHs. TuonoOrivHi
TPynu CIOPTCMEHIB He MajM NOCTOBIpHMX BiIMiHHOCTEN 3a
MOKa3HMKaMM MOTYXXHOCTi aepoOHOro eHeproszabesredeHHs
(p > 0,05).

ITepa Tunonoriyxa rpyma (La max 90-c¢ <10,08 Mmonb-™,
p < 0,05) xapaKTepusyeTbCs: IOKa3HMKAMU IIOTYXHOCTi
4,96 + 2,35 MMonb-T! Ta EMHOCTI aHaepOOHOTO eHeprosabes-
nedyeHHs 6,93 + 3,16 MMob- 1!, AKi 6ym/1 HATHVDKYMMH Cepe
iHmyx rpyn coprcMeHiB. CIopTcMeHM ITOKa3anu JOCTOBipHO
Hu3bKi pesynbprati B 10 ¢, 30 ¢ 190 ¢ TecTax, a TAKOXX BUKOHY-
Ba/IM MEHIIIe POOOTH B CTEII-TECTi 3 PI3HNM CTYIIEHEM BIpaXKe-
HOCTI MeXaHi3MiB KOMIIEHCaIlil BTOMMU.

Ipyra Ttunonoriyxna rpyma (La max 90 ¢ - 10,08-
16,64 mmonb-!, p < 0,05), XapaKTepU3yEThCA BUCOKOIO ITOTY K-

HicTI0 7,4 + 1,68 MMO/Ib-1" Ta SHV>KEHVMM ITOKAa3HUKAMI EMHOC-
Ti aHaepoOHOTO eHeprosabesmeyeHHs 13,32 + 1,52 Mmmonb-1’.
CrHoprcMeHy BUKOHA/IN JOCTATHiN 06¢sr pobOTH B CTeI-TeCTi
(3-4 xpoxm), are TOKa3HUKY B TecTi 90 ¢ 3HUMINCS, SHUSIIN-
€A XapaKTePUCTUKM 3TATHOCTI KOMIIEHCYBATH BTOMY.

Tpers Tunonoriuxa rpyma (La max 90 ¢ - > 16,64 Mmornb-1,
p < 0,05) xapakTepusyeTbcA: MOKa3HUKAMMU ITOTYXHOCTI
8,20 * 2,36 MMONb-T" Ta €MHICTIO aHaepOOHOTO eHeproszabes-
nedyeHus 17,85 + 1,05 mmoinb-n, Axi 6y1m HaBUIIVMM Cepef
iHIIMX TPYI CHOPTCMEHIB, Ta [OCTOBIpHO OiNbll BMCOKMMMU
MOKa3HMKaMM TOTY>XHOCTi poborn y 30 ¢ , 90 ¢ Tecrax, Ta
piBHEM MOTYXXHOCTI POOOTH, IIPK SAKOMY JOCATHYTO MaKCH-
MaJIbHe CIIOKMBaHHA KUCHIO y cTer-TecTi (p < 0,05).

BucHoBok. Pesynbratu gociifikeHb CBifyaTh Ipo BigMiH-
HOCTi B piBHiI (yHKIIIOHa/NbHOTO 3abe3NedeHHs CIelliaTbHOl
BUTPUBA/IOCTI Y BECIAPIB ONHOPIIHMX IPyN KaHOEICTiB, AKi
CreniamisyoTbcsa Ha aucTannii 1000 m.

Kiro4oBi cmoBa: BeclyBaHHs Ha KaHOe, aepoOHe eHep-
roszabesneveHHs], aHaepOOHe eHepromnoCTavaHHs, CrelianbHa
IIPORYKTUBHICTb.
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