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The influence of foot types on physique and physical
fatness of junmior school students.

Dong-Ae Lee

Graduate School of Education
Pukyong National University

Abstract

This study was performed to investigate physique and physical fitness of
junior school students according to food types, and to provide basic data for
guiding physical education and training. The subjects of this investigation are
167 boys and 151 girls of a junior school in Pusan and the data acquired from
them was compared and analysed.

The conclusions were as follows.

1. Foot tvpes and physique

1) Heights of both male and female was not significantly different by foot
types(p>.05).

2) Weight of both male and female was not significantly different by foot
types(p>.05).

3) Chest length in case of male student was significantly different by foot
types(p<.00), and in case of female student were not significantly different
by foot types(p>.05).

4) Sitting height of both male and female was not significantly different by
foot types{p>.05).

5) Fatness in case of male student was not significantly different by foot
types(p>.05), and in case of female student were significantly different by
foot types(p<.05).
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2. Foot types and body fitness

1) 50m run of both male and female was not significantly different by foot
types(p>.05).

2) 1,200m run in case of male student was significantly different by foot
types(p<.05), and in case of female student were not significantly different
by foot types(p>.05).

3) Standing long jump of both male and female was not significantly
different by foot types(p>.05).

4) 30m run of both male and female was not significantly different by foot

typesi{p>.05).
Closed-eves food balance of both male and female was significantly
different by foot types(p<.09).
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Center of 3t
foot finger

nside of
oot arch

_ - : Center of heel
OA hne : Stalk line

OB line : Center line
OC line : Meyer line

I1g. 2. Measurement of flat foot.
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low angled foot
(1 degree)

; . . . obtuse angled foot
middie angled foot (3 desree)

Fig. 3. Classification of food print angle by Clark

_12_



]

4. Ao wy

Mmool S e M e I = T B O
- = 2
- O S AT . "B
X 0 > mo =
_ﬁﬁ ﬁ%ﬂ@.ﬂﬂ_@ﬁ W%mﬂ
* ’ E 1“_.\..PL = CM ) DT w.wviu To Idl« % —_ .i
'z TRTEg o owem Lg
‘B o w8 o R < E _ v o
o0 F g T oo omew T X oy
o ‘ i =~ X - = N0 g
w 8 b 2w w E e PT LR oW
LT c,_o R N ~ T J —
: ol oy oM M ode Tk T
O = -y W = _
Jh g o 2 o o W o F oy om U
ul 01* o M ﬂDl — z.__| 0.._ a ‘_...Na M_.AE go O_ = T
T o T g o F < G D o
o= L d - oow X T owms TR
of T 4o b T o T B o 0T W LU
» X ow_ow o Wy Maoe 2o
2T mm XwTE PR M w8
;OT ﬂuﬂ_ ._I:»UI - R ‘ma dr o ,_L H_I N k2 — E—l
Ho L,vﬁ o B o o a® j my O oan -
&) Nog o 5 oo » 2 3 5D T
o HT.C X — oiH o_u. 7 ™ mn . OE OW. s} ,
,w.,_ T NT Iy T o nm SO 1. oﬁ_
: = T < g 0 i
T T A (AP T S
o) ol M SR o o WO TP T M =
iy ._H_W 5= Re EXs T < up 5 =0 o T
e N E o Tw T - )
LEE ST AR e TNy oo
< B ® o —_ K - Al o
BB OB M e o 2 0 E o B s
O % T gy W oo W ar
TR T oM om P TR Y, T o 8
RC S i ) ol |
TrENEE ot ireigl]
B o Sru ‘,nl.ﬂ * No o , i
e <= J lAm s . pa on 0 a o) 1 T OE
o ™ o o MR Toa E N T o

A Lewin, 1962).

I<

ol ofs] REEu {35

fu—

2 7155
e ek

B

!

o]
1

A} %
- 13 -

o] Agtog 7]

71, 1969).

o] Hrh$

=

-



2Z 3

-

T

17 dx, g2

<]

1A/ =4

By

o] vim

=

O

1o

fms

I'LH?S

Q

£ FZ(calcaneus)?]
=

3

24 A 2

i

|y

ol
1o
Nir

o}
]

=
)

HE 7t
F7h 7hg s o wo] ctol A wpgo g

BEol UH(FAF, 1978).

]

T

j=]

4% o)

°©

S5 s}ate)

A wrere) obmo] HEo)

e 7t

[

T

= o}
7] 7]

5

u} A} ]

o
=

ottt 27 9A e

2

o|
30

=0

o,

JJ
i)

X

oy
N

Ho
B

L.

L

st

IS

ko] B g

L
-

g RRE WY T

Rghg 9 the)sh v oy

‘_.MO
T

)

[=1]
=

A o e

=

=1

31(1990)&

<

AR, o

A}
=

=
p==8

#, H3E a3, 1997).

=z

=)

oh(2}

3t A A

=]

=
-

g sl of

o)

B A

6. ¥
(19815}
td 9=

AA A Feho] Bk A7
AF 3

st

[E]

B

SRR
o717 %)

ol

—

];HO

s

=g,

L
-

501 9)

-

LH

"o

2 du=d A3

d}
=

[=]

A
1

- 14 -

o Ho7ttx 3shich

] &
=

,"lo

|



=
5

A2 (1990)% A

=

nJ

Hc
AT shiaL,

zH

~

Z o) A HE] A

= Al

[+

sol &7}

=

3

pwx g
‘DL ﬂﬁﬂ z\_ﬁ M M
*om T T =z oo de o =
W ok T X £l M _
s ok )
71§ﬂ4ﬂo_ o N - 5 v
' L - 0
R W g o = 5 Ly ar A R
w A B® s % 9 - o e
I I A s T = « = = 2
}mqmyﬂyw woB T T s OB
s = o Ho o o R T d T RS =0 oW B
~ .|_o .,lA.l iﬂ o oF z5 X ~ | .
m - = 7 & 5 o R =T w7
— T T ~ 2 iy TR o .mv, g o B ) © O~
W ErEs LT oy B oy E
- L e —
Vo o w my ™ yirs mw IS o = N
N o o “S T O F iy &
ol E —_ z.rn % .ﬂ_/l . .muu ...@u H._ ‘UI ‘__, 1_..AF ~ gr ﬂ.o .ﬂl
\l_ - w m — —_ ‘val 1 Ov o w . ~o
Q Are — 0 0 ZTU ﬂl _rh_ e N <
2 % L om % ) po® B ™ w2
o X o T = o IR ~ T g = o oulGE
ﬂqw%oﬁWﬂﬂ W E s 3 o o
~+ \% 3 R X e ool v T o, ﬂ'
—_ L3 = ‘_.__.WL‘ 1 =y ._ﬁ. .mu .ﬁl _iﬂ N = ' F <
o S oy W - v 5z 0T S
Ji FovoRe i W N ! © oo How T o 2
o2 = % . = = LN W w * 8 ME Al =
ey X ¥ T < T Houw ™ (i ol L = Mo B0 %0 ™ 2
o Moy B &= HoT 3 ~ A o ho T O (N
@ MY F A I T WG o g oo
7 £ o = e i o O S ol
O_E 2 ﬂv — ...7P T - G 1__._ o)) <0 ﬂ_m o
o= 7T M2 B N . T wl . = ¥ oo -or
EEEEREE SRS RSN
5 To e 25 [N . ) <0 W WW =y N G
ol D m o B oo o . T ofw_ N 5 M W
c@ﬂﬂﬂﬁq e~ %5%?%%%%1
s W ﬁw Ar M_.m = ol B o= T ol
o _”Mj B ol T , L
IS R
ot

- 15 -



Bo 30% 3= "ol o glow o] F4(1974),

=
=

=
5

o}

o)
-

g M o A X
— Tx . n_wo
= ) ny T T M 5o
W gI ~+ T ol ol
o e =5 w o
S _ wm o x o
o~ s
— & %Ar Lo -y B T
PN )
) = o0
S w - = gl
8 o= ﬁmﬁ iy 4K
ow = 4, oo
o 70 <% o T o}
Hn o M ®° , 2\_ z.:.
T a ir A r fare)
S _ -~ 5
wr I I E *
= N M Mro ob _~ ﬂd:
oo T oy X
aw X3 o ﬁmﬁ %
TR T T
o N B o 4 =
0 ol Eo =T "
= L] =) S L Eo
oo - N o
po_.o 0N me na -y
LoE Mw e T oA
Mw ® TR o ° ﬂ
L " . N 1%0 _IL
o A2 El o B
O_r\_ e} 0 ]ﬂ.,Ai ‘u, L_L ﬂ
: = T ¥ T X o w__u
I L R g )
I A
N 2o of ® W T 4
7 - S ol v B S
I S I A T

_16_



We Rade A MFeta 19

E x
=

do| ABFA - A F

] & <Table 1>3} Zt}

Table 1. The physique characteristic of the subjects of this study.

o}% A% . 'E“ﬂ E}E
T 0 (em*8D) - (kg*SD) (emtSD)  (cm*8D)
. 167 155.08 47.23 12552 81.68
(£8.30) (£9.96) (£7.07) (£5.00)
o 151 165.75 45.85 78.58 82.92
(£5.85) (x7.42) (£6.61) (£33
2. 47 71z
2 A7y A7 dAE oo 2o
D FAg+3H 2001. 3. 12 ~ 2001. 5. 20
2) F8E+ 2001. 5. 21 ~ 2001. 7. 18
3) dFEAAEA 2001. 7.19 ~ 2001. 9. 17
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17k 110% olviolel Hatoli, 110~120% ol@ AchalE Abelol
o, 120% ol¥ol® wwow san.
o2 FHez yehlA e 2riivle 9, 2000).

S A% (kg)
e = (A3 (ecm) —100)%0.9 =100

3) AHS5A
ME2 50m @27l Al 2HH), 1,200m 2elv), F owegn 9w

71 EAsAn.

ZInko] wroll Al HojR i E7HRE] FAe EEo] A
e V10 dZ ASTG SHg B 9
7

oz s, Fred Qejns

U

(2) A=A A7)
T ol REwE AE5E o w2 24 o 239
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A7 & 2 7158 am dAZ S84 037471 A2e] Hawr)g
A W HEabe 789 ol RHE Lol Wol £} vlne ]|

FENE Aol 22 A <hE SmAHe A AA A AR

i

o]

MgE e gtk AuAA AR SAY T £52 2ex @

£ Fojstm zhae] 5L Pt YRR Ay =3
=z

FN

=] *
o

Jl
o
P

A3, 2 PINE 01% 9N Sgor )29

c3
d, Eof selol M "olfS o, AASD Y o] LAY W= AL

TS amAA e Ak 7] EE )

) AY FAA 14T A
Aol 240 2w 1044 124 Apolol @5 240014 42 Abolo] A5

o, 71E SAA A ses =n dn digate el 2~3



= ATAME 1Y AT YAEA Ao AN AE §Y, B
A, vEkE) S AFHGOm 28], ARt 2e 9, 1200m 2dv], % 7
oEMTDE SAHS A2 F AT SPSS WIN-pc ver. 100 T2 1Y
= olgste] FF &8 Hyy FFEAAES FEut 3E ZAHAL A
et - ol A4S AY IREA, 255 e AAn Ao zto) e
T p<05E HAS, JHEA t-test,

AR BEA D AFUHFPR S A AT

o
r 4
as!
o
L]
e
o
2
s
N
i)
2
o
1o
I
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V. d+ 43

FA GEel o2 StAEe] AR g Ad: <Table 25004 B u}
s &ol, detel 4 gAEA 789, AlE WHPE 549, A2 AWE
32, A3% HHE 39 o7 el

Aol A, AFEA 77, AT WYE 389, Yo%

2 YET

g
Q.

Table 2. Number of the subjects by foot types and sex
(unit : number)

Group Male Female Total
Normal 78 77 155
Low 4 38 92
Middle. 32 36 63
Obtuse 3 0 3
Total 167 151 318

Normal: Normal Angled Foot

Low : Low degree Angled Foot
Middle - Middle degree Angled Foot
Obtuse: Obtuse-degree Angled Foot

_23_



SA G A4

1) APt N7

LAY AGshe]l DA <Table 35014 B ulel go] wabae] A
T 1=%A Aol 157.23cm, 3EFA 4ol 154.11cm, FAEA Ao
153.53cm, 25574 S 15327cm= YElg o, A2 o8 Ao
WEFEA] 9 A THp> 05).

Aete) A, AREA PN FL 156.77cm, 2EEA FH L 15441cm,
1=53 3L 15415cm=2 JeEhdon], G4Z4 ool uma Ho
U A feld Aol vuhdal 2o (p>.05).

Table 3. Comparisons of standing height according to foot types
(unit  ¢m)

Nnnna.l S Lows M:dcue. Obtuse F : alues
(+SD) (£SD) (£8D) <+SD)

153.53 157.23 153.27 154.11 2.170

Male
+ + +
Standing (£880) (£810) (L775) (+305) (p>.05)
height femae 19677 15415 15441 1.935
. )
TAE (45860 (£627)  (£514) (p>.05)

2) AR A%
FAGe) BE Ut AFL <Table 454 BE vhab o]
S8 AFe PAEH, 1REAH 2REF 9 35EA4 FASH 77
45.45kg, 48.23ke, 48.99kg, 5356kgo)N o.M, HAFZ R Al o) HF ol 7h
A%k, 1T, 2524, 3524 £o2 AFo] ZrhHAAT, EAH &
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o3t abol= YE}A] L3 (p>.05).
Al A, BAEA, 1EFH, 2554 A HFe 7h7 4502k,
45.15kg, 47.12kgoI N 2w, EAIA Fold Aol vtehA] erghh(p>.05).

Table 4. Comparisons of body weight according to foot types

(unit : kg)
. Normal Low  Middle. Obiuse F valos
C(£SD)  (#SD)  (£SD) (xSD) |V
e B 48.23 49.99 5356  0.994
Body (£1059) (+£959) (£1053) (+520) (p>.05)
weight 45,02 4515 4712 0.712
Female -

(£7.11)  (£756) (=819 (p>.05)

3) SAFH %} F9

Al wE Pistge F9v <Table 5>4 B nlel o), @
st el ZheEEs 3 5A dalol 822lem® /M HAow, 22EA, ]
EEH, AAHA GRS 4zt 7879%m, 76.52cm, 73.17cme)itk. A A
FA4 A NtFEdsE b Ay, 25 EARAER ST |
T AR UEL, FAAHCR {93 2ol E YeEbAA THp<05).
o) A4, hEEUlis 2uEHA, IRSA, PSP 7zt
80.45cm, 77.95cm, 77.83cmollo.d, A=A Ao &St A 2
XL, TAH FE zpoli= WEIUA 2 gthp>.05).
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Table 5. Comparisons of chest girth height according to foot types

(umt m)
. Nomsal Low = Middle  Obtuse F i
o (EsD) (“’"SD) {"*"SD)jV' (zsp)
e 1T 752 7879 82921 4438
Chest (£514) (£725)  (£911) (+447) (p<.05)
girth 7783 17795 80.45 1.657
Fernale -

(£521) (£647)  (£705) (p>.05)

4) ZAgEH G FHx

SRl e Fduee) Aa= <Table 6> B ups} o]
e Ave 1mFA, ANEA, 35FA, 252H FYSdN
82.8lcm, 81.5lcm, 81.20cm, 80.83cmollev, A3 & ol v
2] 2 SktHp>.05).

Aol AL, AAEA, 25EA, 1521 RS HuE

83.45cm, 82.50cm, 8156cmelsion] FAH Fo8 ol ehtx @9t
tHp>.05).
Table 6. Comparisons of sitting height according to foot types
(unit' cm)
R Normal .Low Mzddld ()btuse
e B KT RANE Tk Fvalues
| (48D) ($SD)  (£SD)  (4SD)
Mal 81.51 82.81 80.83 81.02 1.529
ale
+49 + +
Sitting (+423) (£494) (£4.20) (£0.49) (p>.09)
height 8345 8156 8250 2,388
Female -

(£290) (£367) (£3.45) (p>.05)
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5) ZAYH 9} uwx

AR We U RS E <Table 754 BE uleg o],
g =S HYEA sl M 7754, 1IEEA Sl 7600, 25
54 sl 83067 Uehdon, 4R AT 15E4 g v
A 2EEA g wnEst wA vehgoh 2 EA4E $98 Aol
& vehbAl g kthp> 05).

324 stel A5, WEFIL Hola BAXYN AdHAAT, 3EF
A AT BRE 11012%24 e FA AERG 9 A U
Ehstch,

Aetdel g, dwEn AAHA YN 7143%, 15FH G0
75.13%, 25 %A STl 7790%% etk ohA, AR 4
MREZE A 9, 2R st wwEst AR 24 dEhd, 44
T Aol WER A TH(p<.05).

Table 7. Comparisons of fatness(%) according to foot types

(unit @ %)
Normal ~ Low ~ Middle Obtuse F vaIu o :
(£SD)  (xSD) (£8SD) - (;iSD) S
Mal 77.54 76.09 83.05 110.12 1.613
ake (£200) (£11.09 (F1512) (£10.64) (p>.05)
Fatness
Female 71.43 75.13 77.90 3.102
a _
(£887) (*£1032) (£10.33) {(p<.05)
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2. ZXA9GHd g2 A9

dUsasy A

=

I

Agelo] wek Z4sdon, WF, AR 9
AAMFEA ¥4 Ao obdst 2ok

1) A F Y9 50m <7

FAZHA W dUst8 e 50m 92 7] <Table 8>A 2= wls} 2
o, &3 A4el 50m 2ErlE 1R, A4EA, 222, 3554 Ao A
2}t 873%, 9.00%, 901z, 108822 JUelgoy, EAHo2E o8 x
°17h YEbtA & kthp>.05).

At 50m BE7lE 2EEA, 1554, ANEA M 2zt 1012
Z, 1027%, 101922 Yedod, FAACZE §o& o7t UENLR
2 p>.05).

Table 8. Comparisons of 50m run according to foot types
(unit : sec.)

Nomal Low  Middle Obtuse

(£SD)  (£SD)  {*SD)  (+SD)
Moo 201 873 9.00 1088 0723
(£073) (£102) (£124) (2083 (p>.05)
50m tun
10.19 10.27 10.12 0.204
Female " Los1) (2103 (+079) i (p>.05)

2) ZAdd 9 1,200m 2 7]
A Mg Fidgel 1200m 2e7]E <Table 9>olA B nlg}
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Zol, @8] 1200m 2elvolA ANFAH Aol 6378, 1EXA &
of 7028, 25F 4 stAjo] 814%-, 3% FH4Alo] 9898 o] 7128 el
At W A=A go] A WE /2L Ro|n, B3 354
o] Mt 2 V1SS Hdow, AP wE EAA §9% o7} 1}
B}t oH{(p<.05).

A B 1EXA styo] 779¥, F4ZA sHlo] 808Y, 2EEA
Sgel 80oR& tetuilch e, F4 Fejel e A 9% #
ol vetvbA ek gkth(p>.05).

Table 9. Comparisons of 1,200m run according to foot types
(unit : minute)

: (iSD) (£ SD) {iSD) _ (“’"SD) F values

Male 6.37 702 8.14 9.89 18.723
(X1.08) (£1.20) (£1.100 (2069 (p<Ol)
1,200m run
Female 10.19 10.27 10.12 - 0.204
(+081) (£1.03) (£0.79) (p>.05)

3) A G AR

SHEHA OE FUs el HEHYIE <Table 10>+ R& wpgp 2
of, H¥ e HHH = 155, 2554, ALFA, 3554 Ao A 7}
7k 192.19m, 189.30m, 188.39m, 171.2m= Uelyth AAEA 12E4 2w
A4 AR 7150 KA AU FAA FoF Aol Yz @
SkTHpP>.05). & H, 3==3 3t 7|2 e b4 2 ¢bA yebytch

At A, dYHE ALEZA, 22FA, 1524 S 7tz
158.42m, 157.90m, 153.20mo.2 Yettoy FAA {3 Zols= vehy
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A &k (p>.05).

Table 10. Comparisons of standing long jump according to foot types
(umt m)

Normal : Low ;f' Middle Obmse Fvalues
(+SD) {+SD)‘ (+SD) [ G=515) BE R L

188.39 192.19 189.30 171.20 0.345

Male (£13.09) (£2067) (+2067) (*+693) (p>.05)

standing

long jump 15842 15320 157.90 0.839
Female -

(£1393) (£1751) (£19.63) (p>.05)

1) SAHHYG Y37
FAYEHA g el FYR71 <Table 11>l BE upg} 2
of, ¥¥Ade v eAvlE AYFA o] 1619%, 2257 Ao
1562, 1234 sAc] 9762, 3EXA o] 67229 7152 wa A
A C1EHA, 3RFHA g4 Foz vebgth wald FAF
A o) M 2E VI5E Usiden, 53 35ZR YA 7S
AZA e, FAA fel@ ztolzh JEth(p<.05).
dstdel A%, TRFNANM AHEA TP Yol 1453%, 2554 o4
Hetol 969, 1257 S Pdo] 88222 H4EA A 7 =o) 713
4T, FAH 98 2ol7h YERETHp<05)

2EEA

’
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Table 11. Comparisons of closed-eyes foot balance according to foot

tvpes

(umt sec.)
Normal Low _' 'dedle Obtuse F values

(ASD)  (£SD)  (£SD) (£SD).
Ve 1619 976 1156 672 405

a

Closed-eyes (£1069) (+864) (£744) (£154) (p<.05)
food balance 1453 88z 969  3s:
CMEC (£11.04) (£751)  (+668) (p<.05)
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°f sl ADY EFHAE AP WMAE doF Radgy JuHPE
=, 1984 FAH, 1980). =t of W& AAef ztolel g
Zrol7b AL Ao g AzbE

@ L (1996) 08 & Hde2 FA duie} AFo] B @
AN AGEFA, IESA, 2254 g9 AFo] 7zt 140.77(£5.04)cm,
139.60( +5.48)cm, 139.13( £6.46)cm= Zol7F Qvtm w3l 2 9ol

|
i)
s
U
I
A
ok
u

rlo
PN
oln
%
0%
[y
o

A713H19900 8 Fotal 280y 14992 Yoz ZAPHs £E5d o)
A Gl distd Bustgico, A4E3, 1559 2524 3223 8
Aol Aol 159.01( £ 7.6%9cm, 156.39( 521 )cm. 157.29(£556)cm, 158.46
(1427cmE, BAEA7 1, 2253 woe o 24 gepdA g, 385
Aol A GAEAet uls 298 wudgn, SAged ga Age) W
UE YulE Rdeba] Aotk £33, 95209 18 o F4 2807 &
Hdes FHFENG el daudcs Ao, ANZA, 1=
FA, 2mFA ] el 2A7h 15450(+7.83)em, 155.10(£752em, 154.70
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(£765)cm& 4149 aole Qv B ushe

v A7dME degel 1=5H o] 157.23cm, 3wEA  EH4o]
15411cm, B-3FA otAo] 15353cm, 2% A 4L 15327cm= by
on, oshgel He, HAFA sANFES 15677cm, 252H sy
1544lem, 1=%7 4L 15415cm=, £ Pefo] w2 Ao zpo]7}
e Aoz vEt 71 dFASe vid AnE el whebA

A
HAYE7E st Aol ¥ dHe T 2e Aoz Amd

o)

2) FAFH L AT

AEH0998)E 134 18hd 2809 & didez 3 =xYdejdt £559
del gagAds ATM, ZAEA, 1RSA, 25549 AFo| 7}z
46.25(17.02)kg, 4532(1754)kg, 46.35(1822kge. 2 A F2) xzlole Qi)
T oRnsth B3, AU 25 12088 oz S
sb AZ - Aol #e Aol PAEZA, 1REA, 2554 o] Aol
7}7y 3379(16.71kg, 34.74(£6.03)kg, 3293(£591)kgo® Hu3tATt 1
dub olEtke) A Aolg AFekA = Wk

2, WS e 3w 2% detie Aoz @ EHPe)

<y

il

Ho
ok
o
LI
2
S
fr
of
ok
L
ik
rr
2

TolA RAFA, 12FH, 2257, 3%
FA9 A Fol 4z 4598(t822kg, 43.63(+429kg, 46.68( £ 7.23)kg,
495002650 kg e = A=A o Hl3] 2:F7, 3£ stlol AHFo] v
Bol urka, HAY el webd AFol HH Ao dFL wA= Ao
2 dasgr)

AT ML FYFA 1RF7], 2uF3e] A Fo] zhzb 4545+
1059)kg, 48.23(+9.59kg, 49.99 £1053)kg, 53.56( £5200kg 2.2 HALE A
el Aol b Pa 3RS A ThE FALE AegE debdo] 77]8
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(20008) w2} vl%E APe waAT
olgh go] ZAYehsk AFe e
B gleh o] ® Az A7 el @ Aolz, A22(1998)8
S B4, AALI6)S 2EYL dadow saAW, BrIse
Fom 23hde 29 ooz ddon, ¥ ATeN: Fetw Ishds
Aoz APt FAANL) WE Ao AzAv gy, S4 P}
AT el whet AT dabrh gEA dedn o), @
dvtn Asan.

o
Hi
T
hu)
Anj
N
flo
R
-+
N
%2,
°
2,

3) FA9H 4
w=AEE 12099 254 gt AFdA, AAZA IEE2H, 25|
A 2zt 68.11(=6.17)cm, 70.83(£524)cm, 71.39(£501)cmE YE £
Fejol]l mE Aole PAT FAETH NEFA, 2523 0.2 &S}
s7hete Aeg Busgy
B odroME Gt A 7317(£5.14)em, 7652(+7.25)cm, 78,79( £
91l)cm, 8221(£447ecmZ A EA X $9% 2o]2 Ve, HAER
AN 3=HASEL dFE M55 Frhste 284S Jelln Qo o)
T AFE ATAANMNE Fulol eyt 1HDE sSs S =AY
o ZHHe Yelo] HR= Xy =&Y A . pAHoz Pl

Aoz AJadch

Hoz AA 7 R doli AL U4 vge FAGEE A

L.
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=10

il
3.45( =
2.90)cm, 8156(L3.67)cm, 82.50(£3.45)em=® A M f2ld 2jo]2 Ho|z
Gokon, oAl AAZA o Huvt gLl AP} vpRspR 2
7bg A A e

w2 AT Aol A, Fatge) e [LEA] AR JEER 2
=54 SHAEIA 7zt 8281em, 81.5lcm, 81.20cm, 80.83cmE, of 840 2]
B, BAEA, 2EFHA, 155 g4 5e] Bus 7+2; 83.450m, 82.50cm,
8l.o6cm=E WEIGT wmatd, #Hi S w2 doiis Zo|rt e
ROZ Abg 3, 2ol ofe] et F71H<l At ALslojer & Ao
% Arg "o

459), 7L.70(1£548)cmz A FaYk Aol BoleE o R:
8

shAIRE # AFelME AYEFA, 1nFH, 22£x94 7tz

5) FAYH S =

H718H1990)2 HIRbE 9f {A1E WA H S A&
A, 2254 3=FA7E ZzE 2897(£3.26)%, 2844(+244)%, 29.43(+
321026, 31.2(F51NKZ GevbA 3mF A nHFo] 714 =A eyt
o 2 AFANE HR e AAEA 15E7 28 B A ztz} obal
ol M 77.54(£20.00%, 76.09(£11.09)%, 83.05(£1512)%, 110.12( 1 10.64)% =
SAEH w2 Aol frelo]l YElwed ostaiel A9 7143(+
8.871%, 75.13(£10.32)%, 77.90( +10.33)% 2 3= & Aol A sv)utxs} 713 =
ki, FA el whi FAH o3 Aozt vebuh Jdskae] Aok g
of BlvtEgt AYeele Aol Y&S U £ gk

FHot vhEote] 99le) kel Y el SFER S Pobet uw A
dEA He 1e£H, 2u£x] 3L EH A unert =3 Uegs A

e ool st ol WAl uah 2HVE wi BEee] Wolxi: oz
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FELEEE

1) SAFE 50m 2] 7]

FAEO802 AYdd F TE FEoA vAAEHRY AN
T2 F=vt Fkew, CFPAS #4488 43aAAE Rol= Hggole
Avddes yepdy, AN E @7 Qlcky B usdo)
s ZHFE} HFH Alojo] #A: A B wat ofpre] o]
HolAwh tiAlH oz HALAHY 3EFZA A e zolrl dehe How
Budta v}

(1983 37739 1FHAYE AT 100m Bel7e A A
BEEA AR 1254 G 7| 2o 25 %4 s¥rd Egvln B
st a, A718H1990)2 F4 14992 diA oz & Ao, 100m e
7l S A 3554 Alolol A xolE wActy wustgTh £a
HEH (19980 50m Zel7lel A A4EFA sl 938%, 1REH 4ol
996224 0599 2ol Bty B ustg .

-

32

2 ArelMe S w2 ggne) 2 AR (v 2%
L A kel Abel7b vebubA]l @bk ovh(p>.05) 3EEFA Qe e 4

SAEe V=gt T vluA FHE Aolg volmE XY} 50m @
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)
ol
I
(o
)
%)
ox
2
ng
2
A,
g
_:zrzcd
i
o
ol
o
ko
=1
o
rir
Mo
off
=2
me
)
i)
ol
o
X
(o)
™

2) A3 89 1,200m 2a) 7

A9 25T 12098 Ao R A A7 - b
e AlA 600m 2El7le] ARE NS EEA AN Zh7}
181.45(£22.06) %, 19740(+25.82)%, 196200 £2763)22 = & e off =
Zbol7t givka Bmstddh oy A=A A R /22 dguyn
eEATE M Az 715 Yehde2a ZAHH e 600m 2a
719] FEFS Fho] YEATG T B ustach wal A3 7(1908) 8 EEk
19 ot s o2 800m 22718 ZHsle] FAER, |EEH 2
EFA7E 2b7F 241.90(146.49) %, 260.05( 4 17.06)%, 266.05(+1252)% 2 Lt
B SAYEe 0 Fo3 fol& vegdntn R uas

2 Aol ®m Fate) 1.200m @l vel A FAEA stdo] 637H, 1%
FA Aol 7.02%, 25 5H Aol 8148 3£ A Aol 9goRY =
= YERo] HAHA Aol 14 ME 722 Rolu, B3] 3EEA|TA
of 7hd %2 715E Rdh ostde] AS 152 A shgo] 7798, A4
%2 shalo] 80BE, 2E5A Shalo] 809% S ),

A, dlAT SN 3 AolE Ro|x= wsklgh ojstael 1200m
27l SHPHE R Aolvh A, Fetde A9 oyt 9= How
HERR T 53] "Rt S e 125 12 Sx9 25 EH &
FE s 72 062+, L1289 702 Raix ZHo mE A= 3}
ol i+ b A veh FEdc)

ofdl Aybis A8 Fgol el $EHnte] AdnhwAdA

‘Gakel olvhal WES vl 4 el 1200m 2 7)ek BEo] glon

N
EY
k1
I
2

2
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AHS ATHL Baz b £ER/0 AYelA %8 Aoz Amdo

SAS996)E 254 12098 gyoz = Feot A2 - Ao o
oAFelA, T AYEA, 15FH, 25EH, Aol zhr}
21897(L20.25)em,  21511(£17.34)cm,  20567(*19.11)cm,  210.80(+
213%em®, HFH(1998)& A5 SA 15hd S o ze A 16035+
1202)em, 16650(+4.11)cm, 16255(-1654)cm@ e} Z & glo] w=
Aol7h YEbA) sttty mustgdch a8 u A AR1983) e =29 H)
o TETHIA doAFas AudAy) gda B astd

L AT E Aty B 3254 A4S A9l e =4 oy
A= ZelZh U Aow JeEynip<0s). 2y HaH s 3w E
SR g A Atelo) A FFA ] St wlwAl Fadw FojE v
At ol FH(1996)7 AF2(1998)8] B mel A EA A xfol: 1| w A A
A Y vFe] Fa 3x£A Yo T2 J|Zo] HzA = A
FE HoFoin aeg 4% wE QS dags] sze &
AFole (AT i) FES Fu = oz MzEn @gze s

o
Hol WALz oloh gAY S 5o HYeln e Ao AnHd.

i+

1802)%, 1480(1416)22 APz s 2ol2 wolvtu wunal
R, FALA96)E FYFA, 1524, 2% 5 H o] A 1452(.08.24) %,
D68(F658) %, 6.66(1338) 2% ZAH w2 Fe8 Dol7t Yk B
wekHth 3 471319900 Fetw 28k ek ojate) o el A A
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A, 1EFA, 2ERH, 35 EX 7} 2032(£504)%, 1951(+32D)%, 1724
(£496)7=, 1251(£6.74)2 2 ety ZAH & efo] ubafa] EAH 02 {93t
Zolzk = Aoz Rustnh ma 2 (1992)e F5HA) 1494 2 A
02 T AFAM FP Aol YAEA ) 3=LH Alolo) A Ao]E wetw
AFstd o, 3778 DEGME oz g dATolA A (1983
#H 7= zol7t glutm W)

e, AFZA987)= foot print anglest S F5 8] Aoua Aqto) ]
HHdol SHY e wa} Aetke) Qdn v s

2 AelME dEAY v e HAEA Ao 16.19%, 2%

A gHdllo] 1156%, 1557 stalo] 976%, 3527 gt4o] 72579 7|

-

5% wol ANEA 2257, 1554, 3554 4o ¢o2 yepdon
Al AG dALINN G2 Sy gl 14532, 252 o 4

Hube]l 969%, 1254 stz to] 88222 HAFHA Ao /2o g
FA e mas 2 d7E dogdad s S48 AsE Jdehy)
of, TR A BFelA dolE e R(p<.05), AEZH &
°f e dART A T VS22 nYon =3 JEge A 3xE
AR NEE WA yol 1E%F, 22 F A st HsA 7 o ko)
A vepwch

WA R ATk Auigl bE A7 ARE HENE W, g

W Aol i Aow AzEHo, WMy Baw %77 oA

TS

g st Seld doe ARH

H‘,N
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VI. 4

rf

A e A4} Ao $AS Folwma Pkl MEsw
dEA 1679 oAt 1517, % 3189 & GAoE s ZH Weg 44

AR Fsted wam w4 AT, Ie 2e des A

1. FAHd9 A4

DAFE G 25 SAgdd w2 2AR o9 xolt gl

(p>.05).
2 AFsE 3449 BT ZAHYP w2 FA3F gold o]t Hd}
(p>.05).

3 FHE A A AP w2 2AA Gog Ao|s YUY
(p<.05), dstdel A5 TAA o7 aol7h AUAHp>.05).
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