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An Analytical Study of Long Jumping Ability
— With Special Reference to the
Lower Limb’s Muscular Strength —

. (long jumping/lower limb’s muscular strength)

Kazutoshi OHTANI*, Kohki KUBOTA*, and Isao KIHARA**

* The aim of this study was to estimate the correlation between
performance in running long jumps and the muscular strength
of the lower limb’s in track and field athletes students. The
investigation covered 36 males aged 18-22 years. The results
~were as follows ;- ‘

1) There is the significant correlation between performance in
running long jumps and performance in a 50 m Run, suggesting
that performance in running long jumps is strongly influenced
by running speeds.

2) The extension strength of the knee joint or the hip joint may
have an effect upon the running speeds.

3) There is a significant correlation between performance in the
running long jump and the effective factors (knee extension
stfehgth, hip extension strength, and ankle plantan flexion
strength). It appears that the lower limb’s extension strength
excercised a powerful influence on the running long jump.
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4) The significant correlation between the running long jump
and the effective factors (height and strength of lower limbs)
is suggested by the study. Performance in the running long
jump would appear to be proportional to the height of the
center of gravity ; it seems clear that the higher the center of

gravity is the greater the advantage in the running long jump.
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Fig. 1. Measurements of flexion and extension strengths (A—E).
A : knee flexion strength, B :knee extension strength, C: hip
flexion strength, D :;ankle plantar flexion strength, E : hip
extension strength. A tension produced in each experiment is
expressed in terms of kg. Arrow : direction of the movements as
indicated above (A—E).
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KB - THEE S HENDHMRE N (P<0.001),
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TABLE 1. Means and Standard Deviations of the Estimated
Values of the Trained Subjects (n= 36)

Objecti\}es . _ ‘

in the present study Max.~ Min. Mean S.D.
T BRJE o (ke) 44 ~ 21 32.0 5.9
TH R ke) 89 ~ 36 60.6 11.6
A B ke | 36~ 8 21.4 6.3
KRR E 1 (ke 99 ~ 28 46.0 . 8.8
B E®B## 5 ke 132 ~ 55 89.2 21.0
#F b M Bk (cm) | 631 ~ 426 547.1 | 50.5
—2 By 3E i/ Bt (cm) 341 ~ 255 301.4 23.5
50 m 7 (sec) 7.8~ 6.2 6.64 0.32
& # (kg) 79.4~ 49.1 62.89 8.88
& E (cm) 187.2~160.0 172.98 ' 6.54
T B £ (cm) 103.3~ 87.0 94.15 4.76

Max : maximum values. Min : minimum values. S.D.:
standard deviations,

<aic. Fig. 2 ks bh5 L 5ic, BBEOSEE L kLT, 3.3
cm EU (P<0.05).
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Fig. 2. The estimated values of trained subjects in comparlson
with those of non-trained subjects, :
A : trained subjects : male track and field athletes in Shlmane
University aged 18—23 years, n = 36,
B : non- tramed SubJeCtS male students in Shimane University
aged 19 years, n = 63. Statistical analysis :
*p < 0.05 ***p < 0,001. Vertical bars : standard deviation,
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2. = FY v 2R (Table II)

TABLE II. Correlation Matrix of the Trained Subjects (n = 386)

* k| wkkk | ¥k ok | dkokok | kok ok | ok ok =
0.477, 0.622 0.418 0.598 0.581| 0.722 0_922-“&:& i

-0.2021-0.224-0.122-0.095-0.262/~0.061-0.077|-0.21250m 5

* ok | % * |k % | kEw * & | % ok —353B)
0.491) 0.541 0.396] 0.473) 0.528] 0.283 0.430| 0.494-0.594E 8Bk 1

dkk | ek B

* * k| % * x % E b
0.237) 0.383 0.271) 0.446, 0.346| 0.279 0.396| 0.461-0.705 0.777/fF Bk

Objectives in the present study : a—1, Statistical analysis :
*p < 0,05 *¥p < 0.01 ¥k < 0,001,

a) WEBk&E 50 mE DEI% _
1) B b iEBkE 50 mxEDHEEZRENX, r = —0.705(P<0.001), n = 36T
» HEHEKETH - 12 (Fig. 3),
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wq T=-0.705 (P<0.001)
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Fig. 3. Relationships between 50 m run (X) and running long
jump (Y). Linear regression of the training subjects: Y =
—109.6 X + 1275.5 (correlation coefficient (r) = - 0,705)
Statistical analysis : p < 0,001.
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i) ~—$BhEMREBEE 50 m EOMHBER B, r= —0.594 (P<0.001), n =
BTHYHEETH-12, 1) BIi) TELGNTZC LI, EEEEE THN
ZIEBIC BN TVB T E2EDL TS,
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b) 50 mi & TR DRAGR

bRk 5T, EDEBRORFCIIBERESHE TS C LPHEREINI,
ZTT, BERERPARSSTIRE, LOHNBEETEOTHS 5. 1B
< kY v # 2(Table INDIZHB T, 50 miE & FREHHBOEE 2HEEIZBT
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TABLE IIl, Correlation Coefficients between 50 m Run and
Lower Limb Strength per Kg Weight

FREEME  RBRRE KBEmdh  KhmE  EEEH
JI/AE DEE N/MEE J/EE  /EE

* *
50m —0.208 —0.396 —0.119 —0.332  —0.198

Experimental subjects : male track and field athletes in Shimane
University aged 18—23 years, n = 36,  Statistical analysis :* p <0,05
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