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Characteristics of anaerobic power exerted in maximal bicycle pedalling

Hiroshi AIDA, Kaoru TAKAMATSU,
Hiroyuki SUGIMORI and Toshiya MUKAI

The purposes of this study were to investigate the characteristics of anaerobic power exerted in
the bicycle pedalling and the relationship between anaerobic power and maximal isometric leg

extension force. Eighty-three college male track and field athletes performed five seconds pedalling

with maximal effort at five different frictional loads(3-7kp).

Results were as follows;

1) Anaerobic power during acceleration phase was larger than that during full speed phase at

smaller loads.

2 ) The highest correlation to total anaerobic work per body weight was observed in anaerobic
power during full speed phase at smaller loads and anaerobic power during acceleration phase at

greater loads.

3) As loads increased, the correlation between leg extension force and anaerobic power per body

weight gradually increased. The correlation of leg extension force was the highest to anaerobic power

during acceleration phase and the lowest to anaerobic power during full speed phase.

These results suggest that 1) maximal anaerobic power exerted in maximal bicycle pedalling is
observed during acceleration phase, 2) the strength and speed types of anaerobic power exerted in
maximal bicycle pedalling is influenced by load, and 3) the effect of maximal leg extension force on

anaerobic power exerted in maximal bicycle pedalling is influenced by load.

Key words : Bicyle ergometer, Anaerobic power, Leg extension force
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extension force
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Table 1 Total anaerobic work, force and power during 5-s pedalling at each load
Load (kp)
------------------------------------------------------------------------------------------ F value Difference
3 4 5 6 7

TW (kgm) 329.2+38.6 378.0+53.8 402.4+71.8 403.5+89.6 405.8+125.9 50.25* 7,6,5>4>3

fo (kg) 15.2+ 3.0 15.3%x 3.5 15.04 3.4 14.7& 3.5 14.9x 4.0 1.42*

P21 (kgm/s) 88.6+16.3 92.8+21.0 90.8+22.0 85.3+24.3 83.1+31.1 14.46% 3>7
4,5>6,7

Pmax(kgm/s) 56.1+ 4.6 71.3+ 6.6 82.0+ 9.4 86.72+15.0 90.222.0 236.44* 7,6>5>4>3

TW/BW 5.06+0.54 5.80+0.57 6.132+0.69 6.13%£0.88 6.12+1.34 51.40* 7,6,5,4>3

fo/BW 0.23+0.04 0.23+0.03 0.23%£0.32 0.22+£0.32 0.23+0.04 1.68

PA/BW 1.35+0.18 1.40%£0.18 1.37+£0.20 1.28%+0.23 1.24+0.32 20.82* 3>7
4,5>6,7

Pmax/BW 0.86+0.10 1.10+0.11 1.2640.12 1.32%0.16 1.36+0.24 253.80* 7,6>5>4<3

1. n=83

2. *Ip<0.01 > :Ip<0.01



— 194 —

120 * *
110 *
@100 I l
£
] 90 l
48- 80 l
& 70 e:Pxa
60 o : Pmax
5 % 1 p<0.01
sol . . \ )
3 4 5 6 7
Load (kp)

Fig. 2 = PA and Pmax at each load exerted in 5-s
maximal bicycle pedalling
% ! Statistically significant between PA
and Pmax at each load by t-test
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Fig. 3 Correlations between TW and TW per
body weight, and parameters of three
phases exerted in 5-s maximal bicycle
pedalling
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Fig. 4 Correlations between leg extension force
and anaerobic power exerted in 5-s maxi-
mal bicycle pedalling
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Fig. 5 Correlations between leg extension force
per body weight and anaerobic power exer-
ted in 5-s maximal bicycle pedalling
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