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The Effects of the Balance Training Program
on the Excercise Performance and Injuries

Park, Sung-Hark,P.T, Ph.D, P.T,

Dept of Physical Therapy, Keuk Dong Coliege

ABSTRACT

This study approaches the effects of Balance Training on excercise performance and the prevention from the
injuries caused by excercise, The subjects of the Balance Training program are female exercise beginners and the
research period covers 8 weeks from January 10 to March 7, 2003, The research objects are 19 female golf beginners
in 30s to 40s, who live in Seoul or Seongnam in Gyeonggi province and have played golf less than 6 months,

The programs of the Balance Training and exercise performance were conducted to an 11 experimental group
among the 19 research objects at the same time, and only the exercise performance program was applied o an 8
control group for 8 weeks, Before and after 8 weeks' application of the research programs to each group, the
research subjects were examined, especially the components of their bodies, the balance and the performance
capability were measured both before and after the test, The frequency of injuries by exercise was measured after
the test, and the difference of the frequency was compared with the frequency before exercise,

First, the experimental group, in a measurement of balance, showed that SN, MB, SAr and SAg of static balance
decreased in a situation of MEO, MEC, GEO, GEC, TBEO, TBO, FHEO, FEO(p{0.05), but the control group
increased,

Second, the analysis on the change of exercise performance indicated better improvement in distance, ball speed,
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and accuracy of the experimental group than the control group(p(0,05),

Third, the experience of injuries showed that there were 2 injuries in the experimental group and 11 injuries in the

control group. The injured parts were 2 cases in the hands and fingers of the experimental group, and 1 case in the

shoulder, 4 in the elbows, 4 in the hands and fingers and 2 in the lumber of the control group,

From the above-mentioned results, it is recognized that the Balance Training program improved the exercise

performance of female golf beginners and had good effects on the prevention from injuries, Accordingly, if this

program is applied to sports-beginners, it will contribute to the improvement of the public health,

Key words: SN; sway number
MEOG; manual eye open

TBEG; take back eye open TBO; top eye open
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MB; mean balance
MEC; manual eye close GEO; grip eye open

SAr; sway area SAg; sway angle
GEC; grip eye close

FHEQO; follow through eye open FEO; finish eye open

B85 557, 7154 8% 53 Al 87 HE AAF 54 4
#3712 Ao Fu1E 873 HiL 715H 858 53
& 2 AL AR AAE V|EE 53 ds v
$3o]A EhKeith and Dalley 1999, 5-7), 7] A& 2
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A 232 Bl AFRF(soft tissue)d} AT
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T3 &4 719 AAE 8 $37]72 BPM(balance
petformance monitor, Health Care Co, UK)}& AME8HEaL, &
YAT A Al(single-case experimental design)E o]-83F 9
3T olA H7hso] fhok(Sackly et al, 1992). 3] =98 3hd
SAPEAIGL ol Fo] Thed 7194 PR, o JIRE
298 #og 7AHe] gk ATE S g s Al
A7t A2 =o] I3, 719 ZA oA date] A2} 7R3
o 2 ZHE 23 o FXE H AT S A
A}, o] Aol 71HE PUAITE ARG #EF
FrUE s &9 Azl 37 78 (MB:mean balance), &
8 AA(sway area), AU T8 ZHsway angle), T8 F(sway
number)5-& A3}
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4) g EA
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A& olu7] 5 A% A - F9 Zfol) 3] vesE HAB}
Al RE Bae BARA T2 99 SPSS WIN 100K &
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Zstsict,

I, 9+¢] 23
1, Ag7 gz T2 vl

1) grdael 54

AT APTH 2T PFAFL ARF)
44,54, djzo] 42.6M0]91 1, A14-& A¥e] 160.5em,
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(Table 1),

Table 1, General characteristics of the subjects

Group Yxperimentalin=11} Control(n=8)
General t
chatateristics meantS.D meants, D,
Agelyears) AAASEAN 42,63£4,57 0.927
1eight{em) 160,45£35,75 139132458 0,540
Weighitka) 56784500 55,3043, 0597
Career(monihs) 2.01+1.21 281164 0,50

2, A9FF iz A A - F 2|

1) #8938 : MEO, MEC

#8998 2404 AYPTL MEOA] 8594 LAPE
39,7967} Z+22(p{0.05)8} 3L, RAPE= 319967} ZHAx(p(0.01)3}
o 6.3%, 8.7}t Z718 tj=Fe] At} Ao} ok, RL
& 5 23l Aoj7} godeh, F 22t $7 vlaelA
LAPA] 2po]7} AP (0.05).

Eaddds AP 200071 TA(p(0.05)8F5, =
23} alo|g veldt), Aden dix2d 498 44
54%, 0.3%7} F718te] At Aol i g BHE HAAT f
e lgich. Aps) RL9) T2k HET] 138,167,
7} Aastel dzgel 158, , 229, 9 749 3 oA
ope Byloy SAH R fol e gitt

MECoA 8] A8Fe] LAPE HBF 47,967} Z4(p(0.05)
B, RAPE 28,8967} ZH2(p0.01)8F 74.4%, 27,37} %
7k tjz2e) AR R fol S el F I3t
27}k vl A 5 LAPS} RAP7} 2Fo](p(0.01)7} Sttt

999 ATl 18.6%9] ZAa(p(0.098 B, O
2T 10.6%7}F F713ke) F 23h9) 37 v|RoA ol
(p(.017h st AR YL AT, 2T BT e
Bgou $AF folAe it §a7e AFT apr}
B.4%2 22(p0.00F A o]9]9] frojdt ZHae UL, F
278} 27 nj@olAE ApdlA Zol(p(0.05)7} ATk
(Table 2),
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Table 2, Comparison of the double-stance halance with manual pre-post program for the subjects

Experimental(n=11) Control(n=8}
Varia ltem Meant$.D Mesn£$.D vd
bles pre post vl % t pre post vd % t i
Rl 0593015 0.72%0.45 0134045 2203 0918 0.0+ 0.7610,17 006203 857 .58 0.3
SMOLAP - 363%253 219%100 LaaEln2 967 LW 25E4 20E0 016EL) 63 03w
RAP 303%146 LA -L0310.72 3189 1733 18t 33t 051228 740 0,039 098
MEO  SAr(mmy) 08:45148,5552.00%49.43  -16,45%18 1y 203 a0 TAEIERE  B2ERNE  TBEHW 9B 0378 4717
MBI%a) 0514006 53254894 2754889 5.0 1025 341103 0552042 oo 0B 0.903 0.823
SAglx AP 1233052 106008 0.070.28 1382 207 133208 LR DAR073 95 0.82% 0.167
RL 036502 0XE018  006%030 1667 0 0482046 00000 OUE09 292 06k 0.268
RL 0362021 0558002 9074028 AL 0832 LIGELET 064006 08E167 LR 085 0.675
SNLAP  306E20 1610 -La3E209 -1 29 LI 3lELY LRI Taw 21% 0 3emn
RAP 365E29 200%161 L5091 BT 3791 3151153 L% 0801163 T 1,195 3058
MEC SAdmm) SIS H0.TE5492 - 5WE17R2 1855 2808 DB 306V 30N 1057 293 au™
MB) S0.62080 0261019 AN .0 0,781 SL3IE3H 06t O8I A7 0733 0.642
SAgla) AP 1282054 098205 004023 PATIIEER 1394086 1,030, 0M0% 072 9.0 2.0
RL O 030%015 0344018 0.0i%02 1333 06M 001117 03809 ABELR 471 076 0841

Vd : volume different
SAg  Sway Angle
[-A-P 2 Left-Anterior-Posterior R-A-P @ Righ-Anterior-Posterior

pCO05 *p{0.01 plo.o01
SN 2 Sway Number SAT : Sway Area
R-L: Right-Left

2) %8 : GEO, GEC
AR GEOTE -2 1APY FR57} 14%Z 7H2(p(0.05)
ot =22 w2 49303 $718e] Bkl 73
& Ve, F #3209 37 F vl Aol (p0.onE B
91}, RL, RAPOIA= 31 0]7F A1
TR AT) 65.197) s o o)L il
i, Y2TE 75,407} F7kete] BobAR JYE Ho] £ F
2be} F74 vl aollA] 20| (p(0.05)7} e}, AdTe] FARF
2 097} Aty FA RS By, 2FE 0.7}
Zagr ot abole Yie

5972 AgTo] Apg} RLOIA 29.6%, 38 9%7} 7HA3H

T Hest for Vd experimental and control group
AP 2 Anterior-Posterion

I, Y 2TE 71 AR Bglovt Aol Y, F 27t
9] Z7+3 vl oM Aol 21ol(p(0.05)7} U%AEh.

GECOIN M| 1APS} RAPS] 5 2.5 46306, 49.9%7}
7aste) o] FRE AEIE folaHAl(p(0.05) YRR L,
UZTL 9.58%, 35.03%9] Aol 1309 Fole A
o} sar AET0) 30 {5 HA(p0.003HL,
P2 11.5%9] 74 230 AT L APTo]
0,4%, hZF-2 1 5%7} ZAastgort 5 27 oj7h g
on, APOA 8] F a7t AHFo] 28 N AL
(p(0.05), NZT-L 2007} ZHadt AAE ngovt fejie
UK Table 3),

Table 3, Comparison of the double-stance balance with grip pre-post program for the subjects

Experimentai(n=11)

Control(n=R)

Varia ftem Mens.D MosnES ) vl
bl pr post vd % t pre post v % l !
R-L 1362237 0701010 D620 -i8.53 0917 1555218 131084 D20%032 0 3% 0.260 .10
SNELAP 2938182 2524103 4.11£0,58 BY L5 341ELs1 5091241 1851 W 2781 3357
BAP STESTO 3MF0A 2850 A6 L2 CBELE TAEAN 30ELS L 3512688
GEO SArimm) 109182779 H.0EH 12 1001820 65.13 1.3 BBEow  BBETS MNELS BX -1.6% DALY
M) NIBELD VT3 4 5ELR 08 140 078E061  WuE0d  OHT06 D67 138 4,260
SAglea) AP 1522095 107303 043510 86 361 171 1.6140,68 2161083 0552107 3016 -Li%3 2250
Rl 0550 uBk L 023040 B8 LIS 08307 08t opddii a6 D03 059
kL 003006 062032 0023039 28 01% 191123 0Ton L6 M L8 13%
SN AP i02t267  215%1 186245 -i6.27 251 k2 283%1 1 4307 YR LO83 LS
P LIE297 2062090 205%286 o8 Ly 37146, ANELS 2002651 3503 0.808 fon
GEC Sarmn) 98.61263,1198.19 27091 Hasts 387 35w L0100 IIBEe -8B LA 138 0, i68
M) D,4640)05 1012051 00 0.3% 20k 51.88£2.61 SLBELIZ 08029 -15E 0.7 0.600
SAple) AP 1123067 1013051 Dot SBET 30 1.8020.86 LSt 0362100 200 107 0183
RL 035037 00F08 102059 £98 042 08108 0.6610.72 81067 288 1918 0,323

£pC0.05 *p.01 *:P{0.00Y
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3) §¥¥: TBEO

A¥T} TBEOYH oA RLe) FagE A8F 40.9%7)
223 3p(0.05), HFFL 17.6%] ZAe] 2320,
RAPS] FRFE 35 17} 7HA8tod(p(0.01), 7.5% ZAg o
Zzo vjs] il Fovk B4 F7 Felle Aozt Al
ek,

S a9 AgTo) 22208 7432 Hp(0.05), =
& w2 397} F718te] B-azbol WA veht B4
& By, 5 73] B2 ulaol 2ol (p(0.0)E Belrh

Fo7ke AgFo] R 28 3%F A RIL(p(0.05),
zFe 238 7.8w} 3718 292 Jeplov 7 22t
9 E7tole o]z AAQTH Table 4),

Table 4, Gomparison of the double-stance halance with take back pre-post program for the subject

Experimentalin=11) Conol{n=R)
Varia fiem Mean$ D Mesas D wd
bley pre post w % t pre post vd % i i
RL 5971418 3331242 25128 -i0.87 2819 6.30£5.91 5198391 Ly e 0.8 .98
SMolAP A97355 316tz 181338 3642 1681 igstin 3WmELR 4pEAam B% LN .35
RAP 487E272 3164182 1713166 350 3 6001352 555522 445819 7% 0.670 1537
T8O Sr{mm) 855103 97310, 002106.5 3051381061 -Rn 3T 6300131 4RI TREIR2 35 0315 3.3
M) BB 6.H6L65 N BLIN 5,48 1,163 MYOELLG %S MTIRG 419 LB 13
SAgl) AP 2R2E156  L66R0T 6173R9.23 823 L6 2658815 283520.98 A210E1243 7.5 2607 0.078
RL I0t263 2801252 0652246 B3 B 3wt 345E173 80117 781 0305 4151

*p{005 =plo0l ploon

9 TEY:TEO

TEOJH oM RAPY] 585 8ol AF ¥ 28 1%2
A3 (p(0.05), HETE Frol@ Aoz} glon, §8
9o E Agito] 22.60%8 FoJ8 HAE Moy gz
TL frog dslE BolA ggith APLY FoUFL

2.7%8 7AE BYoHp(0.05), 2T 238 718t
pil=g

£ 97} RLOA AFT0] 46.3%2] ZHAE B 4.7%069)
A2E Bl gizFRr} FoJ3t Z3Hp(0.001)E YER L
F224e) 574 % vl oAl Abol7} gIArKTable 5).

Table 5. Comparison of the double-stance balance with top pre-post program for the subjects

Experimental{n=i1) Control(n=8)
Vari flem Meant§ MeseLS.D wd
bles pre post w % i pr post w % 1 l
B-L 10401535 6.8%417 -4,12%6.99 06 199 96163 60372 23618y B 0.8% 0,50
SNLAP  SHERYS SRATE DaiE10 1% 0w 9.8E1046 7812885 A6E1392 18T 0.7 1,195
RAP  S41d210 epkiis -1s2E203 B0 24 no3Enn.  sodtny L9 S L743 122
W0 Shdmnd GS73024IT T008ZERR  -10%55E 1 R/ RY. g HSUBERTS LW T £0.26 159
MBG) T8 70972041 3948512 8.3 L3 680E1300 65514872 2M6E1LE i 0.6% 139
SAgiu AP Aaidl¥ 2Bt LBE2W 30200 18 RX(1z2 ¥4 61318 [AIBA RN Lo 138
RIL S8ty 369310 31815 <08 agn TO0ES.02 6681297 03358 N 0.1% -L613

*pC0as = p001 plonot

5) 8 ¥ : FHEO

AgFo)A] Hel FHEOoA 9] RLY) F 85+ 184%¢] 7
A8 Bl vHEd(p(0.05), HZTL 17.8%2] 3712 whie)
A8 Y3, RAPY F A5 S2.0%9] froldh A8 B Yl
Ip0.01), NZTE 92707 2Aad A3 BYo} §9|
3R] Rk, rAPol tj - 23] 57 F vliolA Apo]

PC0.057F Yt FATP o AT H2T-E 64%¢
&, 4%E 7100 BAEA S 9, T84
o] APS} RLE 242} 21.7%, 26.5%8] ZH4(p(0.05)8 By ok
iz Zol7t Yk Table 6),



Table 6, Comparison of the double-stance balance with fallow half pre-post program for the subjects

Experimental(n=11) Control(n=§)
Varia tiem MeantS.D Mesn2S.D vd
bles pre post vd % t pre post wd % ! t
Rl 2362900 18202910 4134347 1843 3948 150617 8ABIEI6 279192 1778 08% 202
SNEAP  9.30%401  8G3ELN L8733 916 0862 960£517  1L90EA31 2R 2B% 1 175
RAP 1981939 939%i18  -l0AttTo S0 43 FO3ETSH  BTNSS  LNERS 927 04k 2408
FHEO  SArtmm) 20099145835 183%,18£30%9) 181637239 265 13 RNTSENL TSR oRasEAY 253 1192 039
MBS BALNDYBHETS 2501 3ES 6% 176 MW G78E96 529001 A7 0506 .80
SAgledAD  EOBELSS AWELE) 935977 269 2w S0EL T LRSS 0591972 158 L3k 1933
Rl 1368128 10.00ELT1 50846 2.6 297 10655303 LME3L 6NE36 56 032 0369
*ip{ 005 " p0.01 po.om
217 . . - 6 al=
6) T8 FEO AE o7k §idlch, AT YL Ao} 32.3%9] oAF 5
- - = =2
FEO JefelA A7 RLY| B84+ 4.0} Z718I 7HE EAT(p(0.001), HZT-& 7407} 243 298 et

Tp(0.05), HEFL 24.2% 7} Z713 A2 Bda 5 27
9| 33 & v = Zo)(p(0.05)7F ASATE. 1APS} RAPO
AE dske ot xol7t fglon, T8 siE AdT
yz7el AAF A5} 38,199 Zp0.05), 209] F7}
€ 1ol Ahd A% Yehon, F 23] 7% vl

Wk AP} RLS F2HE ARTe] 50.3%(p(0.00D),
B9HpO.IDE Hastel A M9E BYo yrFe
W2 23,30, 45%9) 2748 Uehilon 270 57 3
M]3 (p(0.01)7} AEK Table 8),

Table 8, Comparison of the double-stance balance with finish pre-post program for the subjects

Experimental(n=11} Control{n=8}
Varia liem Mean2s, 0 MesntS D vd
Dles pre post vd % t pre post vd % t !

RL 15134 250146 2012262 -4.57 254 6,309 8074167 158310 215 1,439 73

SN LAP 0.23%282 . 8EL97 A1.5+248 <2488 2065 6.0%49% 6.10%3.24 Q0203 615 0.5% -1.069

RAP 133121342 7.05%4.92 6.26%1382 -7 1503 15455173 1670006 L3550 809 41,862 -1A8)

THEO  Sarlmd 317340109 3001226 315.69+227 3813 246 90613533 G751 WL 1998 -4 -1L.59
M%) 5851550 BUE6H  -18621a5H RIR) B9 6117 2WE2H 456463 .37 0.927 0027

SAg(x AP 301206 1594084 53.655.57 .32 35 27121 % 13E232 S359E10.24 2325 1240 .08
RL 2881118 1624082 1581180 -3.75 40 RS R 3504296 0,79%1,19 §48 9,479 Jame

©pC 0,05 = pLo.o1 plo.ont

6) 255y

AT 5FHEF vAEE ofold 7S AR bl
Al 2R AgFo] 284mT F7FeHe] 38 9] PAE
BHIP0.001), HETE 16.5mE. F7FsHe] 30,1%9] g4
(p.0DE Yel o} 5 7 7ke] 371 % H|ao)A ajo]
(p€0.05)7} %t}

zalo] BN E AHTFo] 54.4me] F7Hp(0.001)5t4]
18.9m2| F7Hp(0.01)0) 1A thZT-ol H]F] xlo]E BT,
T 22k F7% vl oM = 2ol (p(0.01)E VAT

Eo] £T oA Ao| ofo|d] 7T mElo|HE AME

3t Zhz} 14.2(p(0.01), 34.61%(p<0.001)7} F7k3ked 14%,
9.3%7} Z7Hp(0.098 thZT3 2pol7} whont, F 77k
27+ % v)aoME =eto]HoAut 21o](p(0.01)E VFERH
T},

AT G o]o]d) 7& AR A0} 34 7H3E
A(p0.0003H o3 gL BYort gixFL 08 7}
Z7V8te] f-ol3t g HolA Ryck Bjt Selo]HojA
AR 74 o AT BYIp(0.01), R
17. 7h lRlglen, F 72t 57 F vladM s Aol &
vehdcHTable 9),
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Table 9. Comparison of the golf performance pre-post program for the subjects

Experimentalin=11) Control{n=8)
Perdoemanee Club Meants.D Mesn$.D v
pre post v % i pie post wl kil ! L
Distance(mfron 7 74 25F168 1026613 B4 BK% £.706m 5i712871 a7 waetns 0n 4.0 20r
Dave 1 W02 3157 241578 5440E2269 3281 95 98T WeBER6 7HTNT BN 178 409
Ball won 7 0941313 3,181260 4251351 R X)) S B0418  BHL28Y 3518 1% 5% 047
Speed(re/s) Drive 1 601505 73435 1253ET.42 et sy 15417 hwdTe 2934257 93 Ang 3Am
Angle’)  lon 7 5678119 16%164 3kt RN T i L0235 548201 amzit 1060 A8 Rz
v 1 951524 1R % 7353519 46 460 781390 619227 L6 2155 1037 S,

+:p0.05 = po1 plO.001

7) &84

AY F 243 Avevt 27 A A S vlwE e
Aol Ui BE 5ol AglEe 272l vl gzxEe 11
Zolglom dAl Rol= AR FA o] 2730 B3
Q1 t2TE A%, F97H43, AL 4, 85
2702 AN dA A5 AT 289 vlE dizEe
11¢0] 1t}

APT A3 e 1R S4do] 271011, 2P L 7]
B &ajo] 57, & B 550|570, Fa RFo] 44, Fa
ol 47|, A8l WisE APZ 137} 170)3lem of
Za& 137} 27, 23} s o2 et

A7 gL FHH o8 Sehshs s B4 ol A
o] # Algo] 27013 01, O)ZFL FulEF HEF0 7
4, 3 AHgo] 334, 71¢ vigo] s g SAEKTable
10),

Table 10. Comparison of the golf injury pre-post program for
the subjects{unit: )

Conicol(n=8)  Total
MeanZSD

Injury Classifi Experimental(n=11)
aation Mean2$ D
Experience 2
shoukder

g

elbow
hand, finger 2

7

)

i

Region i
fumber 2
3

§

9
1
4
6
2
skin 2 7
muscle, joint 3
Type puin
edema
heatness
Ttime 1
Jimes
whek
overug: 2
immalee 3 b

t

1

; ) 3
Frequency <
3
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g4 A3 717E o] 43 2FVITE vigo] At
2 o o] Mejd 4 /AL 310)Page 2000,9; oF
oERE 2000, 12) AAFeME 2559} duRiEe] 3%
ZAL 93 Agre% 7172 ) AR ) Frank B
(1998, 5100 £54409] 7ledn AW 3|2 §H 834
oA 717e} A e S B3, Chistopher
(1999, 413414)& 635-9] B4 Z57ol i3t &35 Hase]
o}, F31 Hintermeister 51998, 211} 294 A83 A
BN ol Baztes) Alztol b Aol WstE Rusigle
o] Michael 51998, 4042) &8 A3 7|17 E 0|88 &
B4 A X2 H A 2 FA= 9 A BY A FAAo)
i das vellt

L3P0 a7EHE TYYL FHAYYES FATY
Yo g FE3h=t 1f 784 243 A9, A, 3%
Az e & A9 Jeizie] Az argol ofs] 2-88h(Fabio
1986, 53), ARAE §54 A-29 2 IS WAl
1, Nz B2 2987 9] 43l we IM T
A E FEA fA & 5 A Bt FHIY A AALE
geo] AL A FHHE e o] Fashy oY)
o £571 wi7}EIE WE FHT Y Holgta FrhWillam
1969, 214), 382002, 40} THF44 28 Z2I0]
FYYE YA Basigch B4, 932002,
15502 ©4:3 Ajzt Felo] A Fa9) FPAol YL B
stgen, 352002, 748 5 58 ol 43 FHERYY
Az AHFYYe) P Buol). o] a7 A
YA AT HAFYY S PP SFPHoME Aol7}
ou) ABolNE AT S B8 2 e 25573 54



of B 319 QHE AiME AR EHo] FHAIE
AR o] a3A<1 Aoz At

MEO’}efollA] 2-9-¢] SN, LAPS} RAPS] SN, SAr 232} &
AEL, TG MECHE oA 9] SAE Eot50] Fy o) 3
& VRt

7153 &4 A AF ol THL TYFHE o
B8 ZHIA SEFY S PIAT L S DAL o
F QTHE = ol XE 1997, 4849; -8 2001, 8),

o golA TFE s Het el SAste] Al
A o] 79 58E A5 vlwstgn, AP MEO
A] LAP, RAPY] SN, SArS- 33 432 Mo} g2
F713HA) SE3ket. MECollA1 9] A% 9] LAP, RAP, SAre AF
¥ 7Hadte] v 2Tt 349 o) S e

7163 &F 73 AAE 18T o= 2(grip, address),
o] W(take back), HHtop), B2 L (fallow half), 3]
HA(finish)Z 7830 7 3 dAolx 2] & 48 24 5
84S £4% 2 oA Aol A A 2AIQ] GEO 9 GECY]
oS AT A= A7) GEOIA 1APS) SNo| 7243}
Rovt gz ViR Fete B 48 E S Jel
o sArE A¥To] gl aatat SN frelAdE By

GECOlA A5iT2] 1APS} RAPS] SN, SArE B3 H o] o1
o] FRE NeE Fo3tA Ueblla, ol et
At APAA 9] SAg AFTo| tlET T F7ku|aolA
ol gE Vet

294 a7 A E2 2994 wet o)t e
], GEOA] MBo]| tha) A1-8-41(1999, 69-70)2 =z}olB o] 73
2 FZa 529%, $-20l| 48%, TBEOS} TEOA] MBE= Eglo] B
) B4 259 200, 5l 80%, FEOE MB7} 910 2 5%
¢} 83067} Wi R EI S-S Bastoirt.
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001, 4407} ¥] SEAe] GEOA| & - ¢ &9t 2§
< H| 23 AF olF AR HA3tA B3 48.4%,
20 S1LOKE AFo] v Aol A, o]F4199,
46)2) 507%9] A FHE-g AAG Ao} 2 AE At

7163 &5 73 AA2| the DA TBEORA oA ] ¢
Y2 Ao SN $S TR AT wo] FFH
7] A&ehe BA| 2 AET9) TBEOA ] oA] RL, RAPS] SN&

APZ AT, 272 o] Yol Sar Afto]
7a3te] o] PPl ont, iz v 2 5713}
FRARAN 73 o) & Bt sage AfTo] FA3H3
3, oz Wyt gl

TEOE 7153 25 53 dAlolA 50 A5 JFse
AR GAR 28 FeAke] AL o] HAe AF f
Bl |40 2 48 AA7E BPgEte] ) e 3 At
o} s WAy o} o) Ak

TBOJ oA RAPS] SN A to] AT 7haste)
9 A2 mg o, h2TL fold Aol7t gldloH, &
o A|Zo] W SAr, SAgM E AR frofdt e B
doul, xS Wake BolA| ¥gkdh, Edt AlFe] 952
2 e AAoM MBE F718HY AlFolEo] 76.9%=
YR 239812001, 44)2) 85%, A18-43(1999, 69-70)2] 80969}
FAIE e Hglon F3 tho] M AE(1997, 4849) M =
21.0] 734 65%, 29| 79 84009t FHAYE B

R)F} olFo] FZ0 2 o F 3 T2t @A FHEOE B
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LY Y AT v A} EEE, G &
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o}o|(iron) 70} 28 4m7} B713ke] FE B, th2T
= 16.5m7} F75te] S vepi o A3 A3t W
A B drived| A E 54.4me] 712 189me] SV}l 2
A gzl vl 2 2o)E Byt Ho|E EFo]dHt 7|
JFoll tig AolM 16me F7HE B AIBH1998,
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29), 9EN 173} v] Az L G d7olA 24me) 918
YeRd 7942002, 43), @A S A5E gy o8 554
E3 2ZAI}e AN 26me F71E Mg vy
(1999, 43)¢] A3tell v]3] o] AFolr ] 52.8me] F7He &
TS vehd Aot =3 1d7(2001, 2609 SI0E
Edo]yd 25T gt A7l HF v Al
101mZ &39 Aol v]3te] o] FFolA 9] 157mE £ &
AL BoF),
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F7IH 22 HT =& g Belon, 74372001, 259
oo (iron) 789] 37.4nmv/s7 vSg WY ARE Bl o
Aot i 2= A5EA AY 4 F49me 3718 Ba
& Brandon(2002, 8)¢] A} o]z} }om o] AL =29l
opriololA Q= AEA o7} EA3h= Aor Ad
o Ao FBEE olol(ion) 7914 34. 7} A3t
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2T WPt gt A8=E 1d AF5ER 248 7
942002, 4345)9] AT-olA 38]9] 3718 HYL, F - ¢
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