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Lower Limb Muscular Strength, Physical and Performance
Characteristics of Kyushu Collegiate Rugby Football Players

Kazunari ISHIHARA, Noboru HOTTA, Sin-ichiro TAKASUGI,
Hiroyuki TERUYA, and Kan-ichi MIMURA

Summary

The purpose of this study was to obtain the basic data on domestic Rugby football players. Thirty players, ages of 18

~24 (mean=20.9=+1. 17), were evaluated for lower limb muscular strength, physical and performance characteristics

in Kyushu collegiate rugby football league.

All results were compared Division [ (high-ranking, n=15, height ; 172. 9+5. 24cm, weight ; 75. 1 £8. 39kg) with
Division II (low-ranking, n=15, 174.0+4. 15cm, 76.2+11. 42kg). There were significant differences in the lower limb

muscular strength (peak torque value adjusted for body weight), lower limb muscular endurance and several

performance variables. But there was no significant differences in anthropometric details. The level of competition was

higher at the Division I level and superior speed and strength were valued attributes.

So it would be suggested effectiveness and importance of weight training on Rugby football players.

Key words : rugby football, performance characteristics, isokinetic strength
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Table 1. Comparison between Division 1 and 2 of physical characteristics of subjects.

Variables Division 1 (n=15) Division 2 (n=15)
Age ) 20.9+ 1.28 20.8+ 1.08
Height , (cm) .172‘. 9+ 5.24 174.0+ 4.15
Body Weight (kg) 75.1+ 8.39 76,2411, 42
% Body fat (%) 17.7+ 3.91 19.4+ 5.18
Fat (kg) 13.5+ 3.89 15.3L 6.22
L.B.M. (kg) 61.7x 5.81 61.0L 5.82
L.B.M./Ht (kg/m) 35.6x 2.77 35.0+ 3.04
Chest circumference (cm) 95.4+ 6.14 96.4+ 7.57
Upper arm circumference (cm) 30.8+ 3.08 30.2+ 3.08
Forearm circumference (cm) 27.2+ 1.62 ©27.0+ 1.44
Thigh circumference (cm) 58.1+ 5.21 56.0+ 4.45

Calf circumference (cm) 39.2+ 2.75 40.0+ 2.97

Valuesare mean=+SD.
L.B.M. ; Lean Body Mass

Table 2. Comparison between Division 1 and 2 of several performance tests.

Variables Division 1(n=15) Division 2 (n=15)
50m dash (sec) 6.65+ 0.27%* 6.92+ 0.25
Vertical jump (cm) 56.6+ 4, 42* 51.6% 6.24
Bench press (kg) 100. 7+ 8. 42% 89, 71+14. 20
Bench press/B. W. (%) 134.8£10. 78** 118.3+12.48
Bench press/L. B. M. (%) 163. 812, 34** 147.14+16. 25
Arm curl (kg) 47,3+ 5. 04%* 39.7+ 4.81
Arm curl/B. W. (%) 63.3+ 5.47%* 52.6+ 6.24
Arm curl/L. B. M. (%) 76.9+ 6.48%* 65.2x 6.10
V. Sit-up (reps/60s) 46.8+ 6.48 4.4+ 7.21
Grip strength(R) (kg) 44.3+ 5.56 46.3+ 4.59
Grip strength (L) (kg) 41.7x 4.48 42.94+ 5.79
Back strength (kg) 180. 9£32. 94 172.0+26.75

Values are mean=+SD. *;p<0.05  **; p<0.01
B.W. ; Body Weight L.B.M. ; Lean Body Mass

Table 3. Comparison between Division 1 and 2 FW of several performance’ tests.

Variables Division 1 FW (n=8) Division 2 FW (n=8)
50m dash (sec) 6.79+ 0.28 6.97+ 0.28
Vertical jump (cm) 55.8+ 4. 86% 49.2+ 4.26
Bench press (kg) 104.4+ 6.23 97.5+15.35
Bench press/B. W. (%) 129.7£ 8.45 116.8+16. 26
Bench press/L. B. M. (%) 161.9+14. 43 150. 3+20. 06
Arm curl (kg) 50. 0% 5. 00%* 42.5+ 4.63
Arm cur/B.W. (%) 62. 14+ 6. 13%* 51.0% 6.52
Arm curl/L.B.M. (%) 77.5%& 8.71%* 65.6+ 5.89
V. Sit-up (reps/60s) 45.6+ 6.02 42.8+ 6.39
Grip strength (R) (kg) 44.5+ 7.37 48.0+ 5.11
Grip strength (L) (kg) 43.0+ 4.01 45.9+ 5.42
Back strength (kg) 202.8+28.71 183.6+25. 46

Values are mean=+SD. *;p<0.05  **; p<0.01
B.W. ; Body Weight L.B.M. ; Lean Body Mass
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Table 4. Comparison between Division 1 and 2 BK of several performance tests.

Variables Division 1 BK (n=7) Division 2 BK (n=7)
50m dash (sec) 6.49+ 0.18%* 6.87x 0.22
Vertical jump (cm) 57.6+ 3.99 54.4+ 7.27
Bench press (kg) 96.4+ 9.00%* 80.7+ 4.50
Bench press/B. W. (%) 140. 6 10. 67** 120.0x 6.99
Bench press/L. B. M. (%) 166. 1+£10. 06%* 143.3+10.78
Arm curl (kg) 44,3+ 3. 13%** 36.4% 2.44
Arm curl/B. W. (%) 64.8+ 4.68** 54.3+ 5.87
Arm curl/L. B. M. (%) 76.3% 2.97** 64.8+ 6.79
V. Sit-up (reps/60s) 48.1+ 7.20 46.3+ 8.12
Grip strength (R) (kg) 44,0+ 2.93 44,2+ 3.14
Grip strength (L) (kg) 40.3+ 4.85 39.5+ 4.30
Back strength (kg) 155.9+14. 05 158. 6+£22. 89

Values are mean=SD. * ;. p<0. 05 #* . p<0.01 w5 p<0. 001
B.W. ; Body Weight L.B.M. ; Lean Body Mass
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Fig.1 Peak torque of static and concentric contractions.
The strength ratio of knee flexor and extensor muscle (Division 1/Division 2 ratio).
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Fig.2 Static and concentric peak torque values adjusted for body weight.
The strength ratio of knee flexor and extensor muscle (Division 1/Division 2 ratio).

* : p<0.05 [VS. Division 2]
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Fig.3 Static and concentric peak torque values adjusted for body weight (FW).
The strength ratio of knee flexor and extensor muscle (Division 1 FW/Division 2 FW ratio).

*; p<0.05 [VS. Division 2 FW]
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Fig.4 Static and concentric peak torque values adjusted for lean body mass.
The strength ratio of knee flexor and extensor muscle(Division 1/Division 2 ratio).
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Flexor Extensor
(Nm) (Nm)
70 —— Division 1 Flexor 100+ —m— Division 1 Extensor
(%Decline : 27.7+14.83%) NS [ (%Decline : 44.1£6.91%)
NS -@— Division 2 Flexor :| p<0.05 —@— Division 2 Extensor ]p<0-05
|: (%Decline : 41.3%£13.11%) 90 - (%Decline : 50.2+7.73%)
607 80
704
50
607
PLOOT gy p<0.01
40
404
30 T 30
Initial Value Final Value Initial Value Final Value
Fig.5 Initial value, final value and %decline of muscular endurance test with flexor
and extensor in Division 1 and 2.
Flexor Extensor
(Nm) (Nm)
707 —m- Division 1 BK Flexor 1007 -m— Division 1 BK Extensor
(%Decline : 23.1+9.48%) (%Decline : 43.1::7.58%)
—@— Division 2 BK Flexor ] p<0.01 NS [ —@— Division 2 BK Extensor:l p<0.05
(%Decline : 47.0+£13.03%) 904 (%Decline : 53.3+8.93%)
60 80
704
50 4
60
504
40 p<0.01 :] p<0.01
40
30 30
Initial Value Final Yalue Initial Value Final Value

Fig.6 Initial value, final value and %decline of muscular endurance test with flexor
and extensor in Division 1 and 2 BK.
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