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An Analytical Study of the Rowing Skill II.
by

Yuji Sano, Toshio Asami, Haruhiko Togari, Nagahiko Adachi,
Keizo Yamamoto, Takemichi Kikuchi

A 6 min of rowing with maximal effort in the rowing tank with 1.7 m/sec of the
flow rate was carried out by 4 trained oasrsmen (who were on the Tokyo University clue)
and 17 untrained fresh oarsmen (after 4 months of training period). Energy cost, strain
curve of oar and crutch and angular changes of crutch were measured.

The results were as follows:

1. Rowing frequency and angular displacement of crutch and the total impulse
given at oar of the trained oarsmen did not differ from those of the untrained. However,
angular velocity of the crutch, impulse given at oar and crutch by one stroke and the
total impulse given at crutch of the trained were significantly higher than those of the
untrained.

2. Rowing frequency ranged from 21.7 to 30.3 strokes/min. Angular displace-
ment and angular velocity of crutch and impulse per one stroke were tend to decrease
as rowing frequency increased. The trained group showed higher crutch angular verocity
and larger impulse than those of the untrained with the same rowing frequency.

3. A positive correlation was obtained between the impulse given at oar and the
impulse given at crutch. The conversion rate of the former to the latter was higher in the
trained group than in the untrained.
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Table 1. Physical characteristics of subjects
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Age Height Weight
Group 5 (yrs) (em) (kg)
mean S.D mean S.D mean S.D
trained 14 21.0 0.80 172.3 2.50 65.8 5.56
untrained 17 18.8 0.75 171.8 4.55 64.3 5.98
total 21 19.3 1.16 171.9 4.17 64.6 5.78
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Table 2. Mean and standard deviation of each mechanical parameters

Number Augular Augular Impulse applied to oar | Impulse applied to Energy
of stroke | displacement | velocity cratch [requier-
Group of crutch |of crutch |per stroke total per stroke total ment
(strokes/min)| (degree) | (rad/sec) |(kg'sec) (kg'sec) (kg'sec) (kg sec) (Cal)
mean SD [mean SD [mean SD |mean SD |mean SD mean SD |mean SD |mean SD
trained 24,7 3.44 |68.4 8.65|0.99 0.025|42.9 4.90 | 6287 602 |144.0 16.69| 21050 968 | 104.8 8.92
untrained | 26.5 1.98| 61.7 5.90| 0.88 0.041 | 36.6 4.42|5734 659 [108.7 14.78| 16961 1837 | 89.9 11.00
t No No P <0.001 P<0.05 | No | P<0.001 | P<0.001 P <0.05
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Fig. 1. Relationship between number of strokes and
angular displacement of crutch.
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