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The methodological significance of the maximum anaerobic power
measurement  for tennis players.
Power evaluation estimating for work load in some tennis plays

Masayuki KOIZUMI™ S igeyuki EDA™ Shoichi HORIUCHI™™™ Akira SHIONOYA ~™~

The purpose of this study was to clarify the methodological significance of the maximum
anaerobic power measurement in tennis. To perform this purpose, the maximum anaerobic power
( Pmax ) in elate Japanese student tennis players in Japanese was measured using a bicycle
ergometer. Furthermore, to compare between the Pmax measured and the necessary power in
some play phase in tennis, the necessary power in some play phase supposed in this study was
calculated. For example, in case that the male player who was 70kg weight had to run 5m within 2
seconds, this power was calculated as follows; 70kg x 0.665 ( Coefficient ratio ) x 5m x 9.8 +
2 seconds = 1123. 325 W. Coefficient ratio 0.665 was decided by the following formula; the total
body mass 100 percentage of the upper legs, lower legs and foots. Because of the upper legs
lower legs and foots from the total body mass, the part weight of legs and the work rate of legs were
not thought about in the Pmax measurement using bicycle ergometer,. In female, this coefficient
ratio was 0.647.

The results of this study were summarized as follows;

(1 A player could not catch up the ball which the opponent hit in comparing between Pmax
and the necessary power in the following phase; each player hit the ball on the cross-court and then
one player suddenly hit with changing the course of the ball from the cross-court to the straight.

(2) After a player hit the ball, however, he usually was back to the center of the baseline and
he could catch up the above-mentioned ball using the power approximated to the Pmax.

3) This meant that the power evaluation thinking about the technique, namely sport

methodological point, was significant for tennis.
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Fig .Supposed Tennis Condition in This Study
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Table  Result of the Maximum Anaerobic Power Measurement (male)
Competition Standard o Intercollegiate Player
max Pmax/Wt
(cm) (kg) () (W)
178 68 998 14.7 Y=-14.0X+239.0 o
180 67 867 12.9 Y=-17.82X+251.5
182 80 1084 13.6 Y=-9.0X+190.67
174 65 908 14.0 Y=-14.75X+234.17
182 76 1031 13.6 Y=-14.5X+247.17
180 75 1089 14.5 Y=-13.67X+246.67
185 77 1095 14.2 Y=-14.5X+254.83
174 60 925 15.4 Y=-12.0X+213.0
178 68 978 14.4 Y=-15.0X+245.0
168 62 989 16.0 Y=-13.71X+235.5
176 62 743 12.0 Y=-17.86X+232.86
176 72 972 13.5 Y=-12.45X+222.5
177 64 871 13.6 Y=-22.26X+281.42
173 68 1038 15.3 Y=-10.55X+211.5
170 60 771 12.9 Y=-19.25X+236.5
176.9 68.3 957.3 14.04
4.6 6.4 109.3 1.06




Table2 Result of the Maximum Anaerobic Power Measurement (female)
Competition Standard o Intercollegiate Player

max Pmax/Wt

(cm) (kg) () W)

164 55 473 8.6 Y=-19.5X+194.33

162 52 461 8.9 Y=-28.0X+230.0

156 57 540 9.5 Y=-13.5X+172.67

160 59 518 9.8 Y=-18.5X+198.0

172 59 729 12.4 Y=-11.36X+183.21 o
163 55 598 10.9 Y=-14.5X+188.33 o
153 49 509 10.4 Y=-22.75X+240.42 o
163 57 693 12.2 Y=-11.57X+181.14 o
156 51 644 12.6 Y=-11.5X+174.0 o
158 47 592 12.6 Y=-11.29X+176.57

162 59 664 11.3 Y=-14.5X+198.5 o
155 55 531 9.7 Y=-17.0X+192.33
160.3 54.6 579.3 10.74

5.2 4.0 80.0 1.47

8m
6m

70kg 2 70kg

x 0.655x 9.8x 6+ 2 1347.99

Table The Necessary Power for Catching the Ball in Each Calculated Velocity

male column of a subject :Pmax
10 / 15m/ 20m/ 25m/ 30m/ 35m/ 40m/
36km/ 54km/ 72km/ 90km/ 108km/ 126km/ 144km/
6m 2 4 1 6 1 2 1 0 0 8 0o 7 0 6
(Pmax)
(998 1091.2 1636.9 2182.5 2618.0 3273.7 3741.4 4364.9
(867) 1075.2 1612.8 2150.4 2580.4 3225.5 3686.3 4360.7
(1084) 1283.8 1925.7 2567.6 3081.1 3851.4 4401.6 5135.2
(908) 1043.1 1564.6 2086.2 2503.4 3129.3 3576.3 4172.3
(1031) 1219.6 1829.4 2439.3 2927.1 3658.9 4181.6 4878.5
(1089) 1263.6 1865.4 2407.2 2888.6 3610.8 4126.6 4814.3
(1095) 1235.7 1853.5 2471.3 2965.6 3707.0 4236.6 4942.7
(925) 962.9 1444.3 1925.7 2310.8 2888.5 3301.1 3851.3
(978) 1091.2 1636.9 2182.5 2618.0 3273.7 3741.4 4364.9
(989) 994.9 1492.4 1989.9 2387.9 2984.9 3411.3 3979.8
(743) 994.9 1492.4 1989.9 2387.9 2984.9 3411.3 3979.8
(972) 1155.4 1733.1 2310.8 2773.0 3466.3 3961.4 4621.7
(871) 1027.0 1540.6 2054.1 2464.9 3081.1 3521.3 4108.2
(1038) 1091.2 1636.9 2182.5 2619.0 3273.7 3741.4 4364.9
(771) 962.9 1444.3 1925.7 2310.8 2888.5 3301.1 3851.3
(957.3) 1099.5 1647.3 2191.0 2629.1 3286.5 3756.0 4386.0
(109.3) 108.7 160.0 206.4 247.7 309.6 353.8 412.3




Pmax 957.3 SD=109.3
1kg 14.04 SD=1.06
Pmax 579.3 SD=80.0
1kg 10.74 SD=1.47
25m/ 6m 1.0 (0.96 )
2629.1
Pmax957.3 2.75
25m/
2076.6 Pmax579.3 3.58

Table4 The Necessary Power for Catching the Ball in Each Calculated Velocity

female  column of a subject :Pmax
10 / 15m/ 20m/ 25m/ 30m/ 35m/ 40m/
36km/ 54km/ 72km/ 90km/ 108km/ 126km/ 144km/
6m 2 4 1 6 1 2 1 0 0 8 0o 7 0 6
(473) 871.8 1307.8 1743.7 2092.4 2615.5 2989.1 3487.3
(461) 824.3 1236.4 1648.9 1978.3 2472.9 2826.1 3297.2
(540) 903.5 1355.3 1807.1 2168.5 2710.6 3097.9 3614.2
(518) 935.3 1402.9 1870.5 2244.6 2805.8 3206.6 3741.0
(729) 935.3 1402.9 1870.5 2244.6 2805.8 3206.6 3741.0
(598) 871.8 1307.8 1743.7 2092.4 2615.5 2989.1 3487.3
(509) 776.7 1165.1 1553.4 1864.1 2330.1 2663.0 3106.8
(693) 903.5 1355.3 1807.1 2168.5 2710.6 3097.9 3614.2
(644) 808.4 1212.6 1616.8 1940.2 2425.3 2771.7 3233.7
(592) 745.0 1117.5 1490.0 1788.0 2235.0 2554.3 2980.0
(644) 935.3 1402.9 1870.5 2244.6 2805.8 3206.6 3741.0
(531) 871.8 1307.8 1743.7 2092.4 2615.5 2989.1 3487.3
(579.3) 865.2 1297.9 1730.5 2076.6 2595.7 2966.5 3460.9
(80.0) 64.0 95.9 122.4 146.9 183.7 209.9 244.9
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