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Abstract

This study investigates the ways of effective training through the measurement of maximal anaerobic power
and leg strength of junior high school track and field athlete (JHSA). The subjects were 12 girls and 11 boys from 12
to 14 years of age. They participated in muscle power tests including maximal bicycle pedaling, vertical jump and
isokinetic maximal leg strength. Maximal anaerobic power and maximal anaerobic power/body weight ratio of the
girls and boys in the JHSA were lower than high school elite track and field athletes (HSEA). In comparison with
the isokinetic strength (60deg/s, 180deg/s, 300deg/s) of HSEA, respectively the extension of girls was 72.7%, 80.6%,
77.4%, and the flexion was 61.3%, 62.3%, 68.4%, the extension of boys was 69.4%, 74.4%, 72.5%, the flexion was
69.2%, 64.2%, 68.2%. The extensor/body weight of the girls was equivalent to that of HSEA, however the flexion was
lower than HSEA, respectively 74.4%, 76.6%, 83.3%. On the other hand, the ratio of extension and flexion of boys
was higher than that of HSEA. These results, suggest the problem of training in the junior high school track and
field athletes.
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Table 1 Physical characteristics of subjects.

A fn B {RKE %FAT LLBM
gy R) (em) (ke) (%) (kg) BML - HPIHEH
A 14.5 153.7 43.5 18.5 35.5 18.4 S e
B 14.5 165.9 45.2 12.2 39.7 16.4 SR e
C 14.4 155.5 51.2 23.5 39.2 21.2 FLIR B
D 13.0 169.2 48.2 17.2 39.9 16.8 R A
E 14.4 155.5 47.9 21.3 37.7 19.8 Fhiel
F 14.9 158.3 47.9 21.3 37.7 19.1 FLIR B
G 14.5 158.5 46.3 15.3 39.2 18.4 S I At
H 13.7 158.3 46.4 16.9 38.6 18.5 R B
I 13.1 153.9 46.1 18.2 37.7 19.5 Bk
J 13.6 163.9 48.3 15.1 41.0 18.0 kR
K 13.0 154.9 37.8 8.8 34.5 15.8 Bk
L. 13.9 167.5 60.4 25.1 45.2 21.5 B
RA) 13.8 159.6 47.4 17.8 38.8 18.6
SD 3.0 5.6 5.2 4.7 1.8 1.8
i Ffin TR K 9%FAT LBM
BT @mrA) (em) (kg) (%) (kg) BMI - IREH
M 13.6 164.5 53.4 5.8 50.3 19.7 EhiEL
N 14.5 170.3 55.7 7.5 51.5 19.2 L A
O 13.1 165.0 55.1 9.9 49.6 20.2 EhiEL
P 14.2 166.7 56.8 12.4 49.8 20.4 EhiEL
Q 14.4 171.5 62.1 11.4 55.0 21.1 Bk e
R 13.4 160.7 50.7 5.4 48.0 19.6 kg
S 14.0 167.9 47.7 5.2 45.2 16.9 Bk
T 14.6 174.0 65.3 7.0 60.7 21.6 BCx
U 14.1 170.8 77.0 17.3 63.7 26.4 BCx
\Y 13.9 168.8 76.8 21.5 60.3 27.0 BCx
W 14.7 178.4 70.9 15.2 60.1 22.3 BCx
S 13.6 169.0 61.0 10.8 54.0 21.3
SD 3.0 4.9 10.2 5.4 6.2 3.0
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Fig. 1 Relationships between body height, body weight and chronological age.



TLdIRNTRPEREE AR AR BFFEiE 26 17 = (2015 48)

HEIZEWEZ R L, WEEROLLARE LD H 1%
KETHEIZE ST,

Fig. 1 [JB R A Te B & SAREOE AR LT, £
DFER, BAOHFAZIT 1 Yok TH BN BT
0, LA OHE, BaOREIZIA BRI IR 5
FaVAV ISy
2. EfEF/INT—IZDUVT

Table 2 (AR T-OMRESE /U — (KEY 0 BiESR T
—B L OEEOOEZ R LTz,

SR NT — DWW, DY 4T1.8ET77.6W, {KEY
D &5 10.0£1.1W/kg, HEEBKOVEIX 50.5+6.1cm, 1
73 684.0165.8W, {RHEYM Y £E75 11.1+1.2W/kg, FEE
BEOVEIT 59.5+4.4cm Th-o72, BEFEIHOWTIL, 4
s U —, IREY Y MEESE D — TEEBKOYE T IUS
BOTHEFRLT LD b 1 %KUETHEREICE MEE R
L7z,

Fig. 2 (Z{KHE & Fo RIS T — & ORISR ZE B4R
R, TORER, 2 R=0.708 (p<0.01), H1H
R=0.907 (p<0.01) & Bk & LA RN b,
%7, Fig. 3 ITITHEEBKO & AREYS 72 O KRR/ T
—ORRER UTZ, Bz & b A EFHBRRIEERD By
IR,

3. EFMRAITONT

Table 3 |ZHdRFE DOERMEHIE - 8l ) O & (&
HYVEER LT,

SRV 36 L OYE N ) OMEHIEI X B0 e 1%
T_RTCOAHE CHEIC ERIDEER LIz, (KESY
IOV, HEINIIOTIOAREICBOTH Bk
MCH BRI TR b -T=, Lo, JEfhi o
UWNCIIEGER « ik« ERO TR COMAEEI A B 220
Y Ve

Table 2 Maximal anaerobic power and vertical jump of subjects.

e oy RE4D kTR
ry  MRESTT mmgoo—  EIRO g
(W/kg)
A 439 10.0 59.0 ]
B 373 8.3 54.0 J PR
C 655 12.8 47.0 J PR
D 427 8.9 51.0 s PR
B 483 10.1 50.0 ]
F 487 10.1 46.0 i
G 488 10.6 64.0 J PR
H 454 9.9 44.0 rh PR
I 467 10.2 51.0 Bk
] 454 9.5 44.0 Bk
K 371 9.8 50.0 Bk
I 563 9.3 46.0 wCx
N3] 471.8 10.0 50.5
SD 77.6 1.1 6.1
ST RE YD .
2| MR FR /T — I T — HFEEPEO
M 526 9.9 57.0 s PR
N 608 10.9 66.0 parhial: i
0 608 11.1 57.0 S PH
P 499 8.8 58.0 4 PR
Q 696 11.2 63.0 Bk i
R 573 11.2 65.0 Bk
S 516 10.8 56.0 Bk
T 867 13.3 63.0 Becx
U 987 12.8 54.0 BTx
\Y% 817 10.6 54.0 T
W 827 11.5 62.0 Tx
SEH 684.0 11.1 59.5
SD 165.8 1.2 4.4
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Fig. 2 Relationships between body weight and maximal anaerobic power.
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Fig. 3 Relationships between vertical jump and maximal anaerobic power/body weight.
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Table 3 Isokinetic maximal strength (60deg/s + 180deg/s *+ 300deg/s) of subject.

VR AR /) SR ME RS i 50

e 60deg/s 180deg/s 300deg/s 60deg/s 180deg/s 300deg/s A E|

MEHE (RE4Y el (REEY Mol RENMY  MaME (RENSD MME (REMY HE RENY

(Nm)  (Nm/kg) (Nm) (Nm/kg) (Nm) (Nm/kg) (Nm) (Nm/kg) (Nm) (Nm/kg) (Nm) (Nm/kg)
A 137.6 3.2 100.2 2.3 78.0 1.8 63.0 1.4 48.5 1.1 45.0 1.0 i R
B 108.9 2.4 76.2 1.7 42.9 0.9 46.9 1.0 34.6 0.8 19.5 0.4 e
C 120.5 2.4 85.2 1.7 49.2 1.0 65.5 1.3 57.6 1.1 46.8 0.9 i R
D 98.7 2.0 71.0 1.5 51.6 1.1 51.5 1.1 43.5 0.9 38.5 0.8 L
E 116.5 2.4 81.9 1.7 64.0 1.3 58.5 1.2 46.8 1.0 39.9 0.8 i R
i 129.0 2.7 75.3 1.6 53.9 1.1 77.1 1.6 48.1 1.0 31.4 0.7 S e
G 127.4 2.8 99.8 2.2 75.2 1.6 68.5 1.5 49.7 1.1 39.9 0.9 FL R
H 103.9 2.2 86.1 1.9 62.0 1.3 66.0 1.4 49.8 1.1 36.4 0.8 rh R
I 105.1 2.3 73.1 1.6 58.1 1.3 60.4 1.3 45.0 1.0 39.3 0.9 ke
J 121.2 2.5 75.7 1.6 62.4 1.3 62.0 1.3 43.7 0.9 36.0 0.7 Bk
K 93.2 2.5 71.2 1.9 54.9 1.5 46.5 1.2 38.9 1.0 35.9 0.9 Bk
L 122.8 2.0 76.3 1.3 52.3 0.9 61.5 1.0 47.2 0.8 43.6 0.7 B
¥ 115.4 2.4 81.0 1.7 58.7 1.3 60.6 1.3 46.1 1.0 37.7 0.8
SD 13.4 0.3 10.1 0.3 10.3 0.3 8.9 0.2 5.8 0.1 7.2 0.2

SRR R AT ) SRR I 7

By 60deg/s 180deg/s 300deg/s 60deg/s 180deg/s 300deg/s P H

HoRHE AREYY AHE (KEMY MoHE REXMY HOHE REMYD AHE (REMY HEHE RENMD

(Nm)  (Nm/kg) (Nm) (Nm/kg) (Nm) (Nm/kg)  (Nm) (Nm/kg) (Nm) (Nm/kg) (Nm) (Nm/kg)
M 154.5 2.9 102.0 1.9 70.7 1.3 86.1 1.6 73.4 1.4 60.1 1.1 S
N 163.4 2.9 123.7 2.2 85.9 1.5 146.5 2.6 61.4 1.1 55.5 1.0 S PR
0 180.8 2.9 114.8 1.9 91.8 1.5 104.6 1.7 106.0 1.7 65.5 1.1 LR
p 185.4 2.8 135.9 2.1 101.2 1.6 107.6 1.7 87.4 1.3 73.4 1.1 L
Q 185.5 2.4 134.0 1.7 110.0 1.4 121.6 1.6 104.2 1.4 91.0 1.2 Bk
R 108.4 2.0 58.0 1.1 24.1 0.4 57.0 1.0 40.4 0.7 24.3 0.4 Bk
S 169.8 2.2 123.8 1.6 93.7 1.2 119.2 1.6 84.9 1.1 66.5 0.9 Bk
T 224.8 3.2 178.8 2.5 130.5 1.8 142.5 2.0 105.6 1.5 88.7 1.3 Bcx
U 111.4 2.2 75.8 1.5 60.9 1.2 78.3 1.5 71.5 1.4 61.8 1.2 BT
4 149.1 2.6 102.4 1.8 72.6 1.3 126.1 2.2 53.6 0.9 45.6 0.8 Bcx
W 135.0 2.8 98.0 2.1 72.8 1.5 86.5 1.8 64.1 1.3 57.9 1.2 Bcx
YH) O 160.7 2.6 113.4 1.8 83.1 1.3 106.9 1.8 77.5 1.3 62.8 1.0
SD 34.4 0.4 32.2 0.4 28.0 0.4 27.8 0.4 22.2 0.3 18.6 0.2
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HFAC 800m DA E g Bt RS TS, S HICH
EOBFT, AEFFREE Bt Rkes 800m, 1500m ™
TR E A L esmiik b H L Qg PEEEERTO-0
AFFAIORE S EETH Y | {71, 3T —OREZT
THET 5 Z S IFEELVS, WU L TH I E N D
EMB, S BEWI], R ST —Re ) A ED LT
FRHBRT & L CEORE A RTT Z & AHEETITRVD
LEZD,

V. £&H

AHFFEL, HFEle FEEE R - B - R CEBFO
BRI EA D To O DR NIRFEED & Y )T A it
DI, MR T — L IO 2TV, IROFERZ
57,

1. A O E LIREREIT, BroOREOAREE T
ELVAREICES  FRTE CERFIIRA DL I E L
TV, AR T IR 2RO X 0 K< | HHz BMI
DHEN 18.6 S KfEA < L=,

2. FBFHRCEERFOEMI U —OMHE, 5 2ckih
At BREERTFOMREY ) HERR T — R @Y 2 =7 by
T T AL LT L REE R LTS,
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