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1 Introduction
The training of top rank sporlsmen and women increasingly requirescontrol and appraisa of performance.
Thisstudy providesan example of scientific control over training using reliable measuring facilities with an
international rugby squad.
1 Method
Four series of tests were carried out on the French Armed Services Rugby Squad (n = 32):

« quadriceps strength tests with a Biodcx Lype isokincticcrgometer (Biodex Corporation, Shirley, NY,

USA) over arangeol 8 velocities(-120°, -60°, i1, 120°, 1817, 240°, 300°, 360" per second);
e Spring tests using the Bosco ergojump (sgquat jump, counter-movement jump, drop jump and 15-
second power test);

o field tests(speed over 20 and 50 m, squat, rugby press);

« Measurements with an ergopower device (Bosco System by Globus) fitted to aleg-press.
The results involved comparing 3 sets of players: backs (N = 14), first and second line forwards (N = 12)
and 3rd line forwards (N = 6). Statistical comparison was carried out using the non-parametric Man
Wiitmey U™ s,
3 Resulis

3.1 Biodex Tests
The results show no significant difference between 3rd line forwards and backs and bctween 3rd line
forwards and 1st and 2nd line forwards. In contrast though, figure 1 does show significant differences (p=
0.05) between backs and 1st and 2nd line forwards for eccentric torque (-120" and 60°/s) and concentric
torque (240" and 300°/s). There are therefore two different types of playersin termsof quadriceps strength.
Difference in torque at -60° and 1/, i.e. eccentric-concentric difference at 60°, wasalso computed. The
datashowed no significant diffcrence betwecen positions(fig. 2). Schmidbleicher (1985) argues that a large
difference (over 30 %) meansathlctes are failing to make proper use of their strength potential . The players
in our study have good values at 60°/s (approx. 20 % of concentric force). The same calculations were
made at 12{F{s. No significant distinction between groups was recorded. Finally for concentric valucs the
difference in torque bctween 4¥*!s and 360°/s indicates the ability of players to develop great strength at
high speed. The narrower the gap, the greater the explosive strength of the players. From figure2 it can be
scen that 3rd line forwards are the most explosive. This result is not validated statistically though.The
results show no significant difference betwecn 3rd line forwardsand backsand bctween 3rd line forwards
and 1st and 2nd line forwards. In contrast though, figure 1 does show significant differences (p = 0.05)
between backsand 1st and 2nd line forwards for eccentric torque (-120° and 60°/s) and concentric torque
(240° and 300°/s). There are therefore two different types of playersin termsof quadriceps strength.
Difference in torque at -60° and f#I"/s, i.c. eccentric-concentric difference at 60°, was also computed. The
data showed no significant difference between positions. Schmidbleicher (1985) argues that a large
difference (over 30 %) meansathletesare failing to make proper use of their strength potentia . The players
in our study have good values at &{1*/s (approx. 20 % of concentric force). The same calculations were
made at 120°/s. No significant distinction between groups was recorded. Finally for concentric values the
difference in torque bctween 60°/s and 3i41%s indicates the ability of players to develop great strength at
high speed. The narrower the gap, the greater the explosive strength of the players. It can be seen that 3rd
lineforwards are the most explosive. This result is not validated statistically though.
3.2 Ergojump spring tests

The standard series of tests developed by Bosco (1985) was used. The results (fig. 2) show the backs are
very clearly superior to 1st and 2nd line forwards (p = 0.05) at squat jumps and above all counter-
movement jumps (p < 0.01). The only other significant difference involves 3rd line forwards who stand
out from theother forwards at counter-movement jump (p = 0.05). In contrast the vertical spring "jump and
reach” test shows no difference. Useof thearmsin the test may make up for shortcomings in thelegs.
Figure 2 again shows the backs were superior 1o the 1st and 2nd line forwards at drop jumps (p = 0.01), at
the 15-second power test (p = 0.05) and for average height during the power test (p< 0.01). The 3rd line
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forwards come between the backs and other forwards for all three tests although the deviations are never
significant.
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Figure | : comparative torque-speedgraphs for forwards and backs
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Figure 2 = Squat jump, rounter movemend jump , jump and reach . drop jumg (60 o), 15-second Bosco power e and
average height during power test.resulls for three sets vaf pliveesa.

Spring tests thus show the backs are moreeffective than 1st and 2nd line forwards.

3.3. Field tests
The masimum ksd mesed in the leg Dexion-cxbonsion {Bjual) movement and Ul s e g b fones
on a special mochine For naghy players in thrust position (Mreghy press™) were measured, Figure 3
ahowd that there 15 oo difference between three groups Tor sy, In oontast there is o chear difllerence wi
the rugby press between backsand 1st and 2nd line forwards (p=<: 0.001) and between backs and 3rd line
forwards (p == 0.05). This simply conlirms the playing requirement made on al the forwards ks perform
this type of thrust. Spced was measured with photoelectric cells over 20 and 50 m. The results (figure 4
show over both distances a very clear advantage for backsover forwards (p < 0.001) and 3rd line forwards
over Ist and 2nd line forwards (p=z 0.05 over 20 mand p = 0.01 over S0 m). The speed factor is therefore
adecisivecriterion in distinguishing playing positior:;%4
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Figure 3 - Squat and rugby press results. Figwre 4; 30 awad 50 m speed terir,

3.4 Ergopower tests (Bosco system by Globus)
The ergopower device was used on a leg-press. This equipment measures the speed of load movement on a
standard weight machine and so mean and maximum power can be deduced. The protocol consisted in
measuring power with increasi ng loads from 40 to 200 kg. Figure 5 shows mean power versus load for
each sel of players Allhoagh the grophs eveal diflerences, i particidar wilh the Backs coming oul on Lo,
wiorking up 930 W oal 160 ke, po signaleant dalference appears (rom the stalistical anolysis.
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Figure 5: Load versusmean power for the different sets of players.

Figure 6 shows maximum power versus load. It isinteresting to note that this time the maximum valueis
achieved by the 1st and 2nd line forwards (1 888 W at 160 kg), but here again no significant difference
appears between groups.Finally figure 7 shows the graph of load versus speed. The three curves tend to
overlie one another but a significant differencecan be noted between the3rd line forwards and backsat 40
kg. The 3rd line forwards are thereforeswifter at thisload.
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Figure 6: Load versus maximum POWeY for the different sets of players.
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Figure 7: Load versus speed by playing position.

4. Conclusion

An accurate assessment of this sort means training can be organised to suit the specific nature d each
playing position. It is further possibleto monitor changesin each parameter according to the training given.
It was possiblelor eectrical simulation training to be arranged and diflerent modifications O be observed.
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