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A Study on the Upper Garment Sizing System for Disabled Men using Wheelchair
- Compared study with the Sizing System of Germany -

Kwang-Ae Park" and Ok-Jin Sungz)

)ngztal Fashion Center, Silla University; Pusan Korea
2)Dpt of Fashion Design, Sung Kyun Kwan University; Seoul Korea

Abstract : This study aims at establishing a sizing system required for producing ready-made clothes which can fit the
body shape of disabled men using wheelchair. It measured the bodies of 178 adult men using wheelchair and compared
the sizing system of German adult men using wheelchair (1984) with KS system(KS K0050, 2004) in order to establish
standards of the sizing system. AS a result, in terms of classification of body shapes, KS system cover more types of dis-
abled men's body shapes and especially, A types (Drop 15.6) showed the widest coverage with 32%. In classification of
heights, the widest range of height was 170 cm, and Korean men's four sizes between 158 cm and 176 cm covers 88.2%
of disabled men's body shape. For chest size, 91.1% of disabled men's chest sizes were included in seven sizes, which
are 4 cm intervals between 88 cm and 112 cm with 100 ¢cm standard. In consideration of the ranges of height and chest,
the general sizes (A types; 11 sizes, B types; 3 sizes, Y types; 5 sizes) are selected to present the standardized mea-
surements. Basic parts of the upper garment sizing system for disabled men using wheelchair were height-chest-waist

size.

Key words: Disabled men, wheelchair, sizing system, the general size, Drop
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Table 1. AFohde] Fofdlat AR B (9™ /%)
T 20~294) 30~394] 40~49A4 50~594) 60~6941 Total
=7} 8(4.5%) 31(17.4%) 47(26.4%) 24(13.5%) 11(6.2%) 121(68.0%)
Zeopuu) Aol 2(1.1%) 12(6.7%) 18(10.1%) 2(1.1%) 2(1.1%) 36(20.2%)
ol 42.2%) 3(1.7%) 0(0%) 0(0%) 1(0.6%) 8(4.5%)
SR Aol 3(1.7%) 3(1.7%) 3(1.7%) 3(1.7%) 1(0.6%) 13(7.3%)
Total 17(9.6%) 49(27.5%) 68(38.2%) 29(16.3%) 15(8.4%) 178(100%)
ANT F e dFAYEL=E &3 = Ath(Rundschau, NAAATHYA T AAA &5 3L A= 41 Aol
2000). H2 EUEEE eliQle] AFzANAel=EE]o}, 2004) 1807l thall 1Al 542 A8t 2 FelM 54 A7t
7t AAEAHA T o) Akl H Qg Alo]= AAlE o] Fo] nju)gk 28-S AlLgt 1789 AT Aol AMEEIsiT). A
AR skt ] Ao dlFt A% EXE= Table 13 Zrh
Al FAE] Aoz Al UAIR 7Ede sEEd
9] zelof| ©Jgk DropX|ol 93] APL FES T 7IEEH, 2.2, iy A Hx}
slEEES} 718 7SR Alol= AAIE AAstar k. 1 221. 24 =F
73 £1(2006)= APl B, AR Alo]= 7H A 2792 Martin®] AA SHHI A2EATF 7exed
Zo| FOW thFst A F e AAENA At 95S AT KS A 70031A5480]) H KS A 700414 4 W)
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2006 99HE] 20079 8¥ 302 7 AFFofAA K] F Aoz A} sfedA|zlol] gk &= 2o7f9} Habe] AHS
7EHELD, Ak Aol Fak- A gl e 9 T2 o dagt EFXTE /eEe sEEY Aol
22 =3 o] 8}, Ui H=elQl ers] 2ri), Ak A ARG BAGEROR Frtsldh 5D SAWHS
Table 2. =432
A=
FolgdE  1)7], )2k, 3)EFHE], 4] EEo]
5) $40], 6) dFA o], HEdREA S YA o], g)el7ide], 977 IEALe| o], 10)A=FFEA o] o],
AolFE  I)A=FAR A0, 12AEZA0) o), 1AEZER Aol 14)91B20], 15)BA0], 16)ekerteks Ao,
17 F-E40], 18)2k2uEx| o] (3] 2] EAM7EA])
o 19223, 207155, 21)ekeslEd], 22)kediolEd], 23) 2 FoAKEd], 24)ekedtiE Ed, 25l HaEH,
el 6ASFEH, 27)9 2=, )RS,
7Iet  29)=FX @7 HEEY -2 EY)
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Fig. 1. GA|o12} o] AASA

A5 Forschungsinstitut Hohenstein (1984). Bekleidung fuer maenliche Rollstuhlfahrer: Koermasstabellen, Konstruktionsmass-Tabellen, Hinweise

fuer die Gestaltung der Kleidung. Boennigheim.

Table 29} Fig. 19 YERNSIT.

2.3. X=X

23.1. GAo] AR EAt Aelgle] 1A F3A B4

A1 E ARshs AdEAE Aeli’l 17870 thet A543
AF2E SPSS 120 FAZEIHOR FAste] 315 tigh
Hatak E503), Hagh, Avigks AREsklh. £3 Bl
Q1 AgRlAre] AP HlwE 18l Ape]=F2]oh2004)014 =
ARG AF5F A3EAE 20~65419] QAAISEA ] BHEAE V1%
o= JEE AAEA BE3} ke ek vIelqlRe] Al

o] zjolz WlwHAL}

232. 54 /Ee} AfolzAAl whE QIASAA] Bl

Q=53] e APERF: 5L DA A A4 ol
S 938 ARO]ZRANAl (Forschungsinstitut Hohenstein, 1984)}
SEEr Ato|2AAl 9] B/71ES Table 33 2t} 55U 7t
FEY A sEEUE M A0 EFE SemibE o= 31
Fo2 EFata U $UEHKS K0050, 2009y =EwS
5~7cm ZHHO R 4050 FEHESIAL At

@719} 7IEEHS ol mE B2 v 9AE
= 7IEEdSEEdTe €22 AARFTE 750X
=do] @t dAlo] AoidS A FAIFAAM 1= 6em ZF
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Table 3. =4 /-2lUEe] Alolz2 BH7IE

i =9 $elue
Body type Drop Body type Drop
00 type  Ocm w72 21 (BB) 3.6 cm
A% 05 type  Sem 2]z} b AF(B) 103cm
=5 10 type 10cm BEAY(A) 15.6 cm
SEFH Sem HEoE LA (Y) 21.0 cm
=5 SIEEY 5~Tom HEH0E BR
164 cm, 170 cm, ... 150 cm, 155 cm,....
7¢)
b 188 cm 190 cm, 195 cm
T - Hew By
84 cm, ..., 108 cm, 79 cm, .... 103 cm,
FEE 12em, 116em 106 cm, 108 cm
K —dcmHEoz BF —>3cm7tHo g &
&1] NAo T HE Ao T BE
=9 Secmi{FHLE T 3emiFHCoE B

* 2 F A o] FofAdg 93 9 F A F(Bekleidung Fuer
Maennliche Rollstuhlfahrer, Forschungsinstitut Hohenstein, Germany )
=z

2 21ghKS K 0050, 2009 3z

HoZ 5aFo = BRIl QAL vt BAE oF Xl
e 715 150 cmellA 195 ecmZEA] Sem 7HEo 2 FE3}AL
Ao}, 7EEUAGANN 5L 84 em~116 em T+ 4cem 7+
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BEH3 J3 $2vEE 79 cm~108 cm 7R 3cem 7F

233, BA0] HL 918 Aol A 4%
YAIE AHgshe WAgelele] Aol A /198 A4
g 8] BAIE ABSRE oS AANSY A vk

£ HAE AFel disf Ale]=e] 7]E&F919h HAFAATE

A s
3. i7En & uF

3.1. o] ool "Xt Fojelel QIx|
A0S ARgshe A Folil 1788l thetk AISA

AgE st 31350 tig Hvts FFA}, Hazh
izke ARSI Begh vgelQlQl ARlddwe] ARE v
w3l7] el Alol=IE|oh2004)0014 ZAKE AR F AJeldA}
20~65419] AAZFX 2] H, FFHE Table 40 A A
AlBtAaz, Bgelgle] AlA] Bl PHAE 7IEoRE 3 AA
AR e ate] AAlo] 4] d@A Aol AA S5
zte] A=E vlw et chFig. 2, Fig. 3).

g YAE B5X4FEKS K0050, 2009014 HE
do] A= el ®r1EoA= 7RSI sE, §lE
g, 719 HaS AvRm Aol Il AF9 7t
101.5 cm, 88.4 cm, 169.3 cm® UERGTh AR 9@n ghed
HolEdl= 94.6, F2FPolAMdE] 98.6 cm, 5] 41.5cm,
oJ7)7REAel 0] 46.1 cm, A=ZF AL o(FF) 41.2 em,
o] 589 cmE YEFHTE A e ApAlelA 2k AR |

IR

Table 4. DA|o] Fdgolle] AASHA 24 A2 (&91: cm)
an Ao el )7l
B FEUx FHagt Joiy B RFEUA Hag o FJoiy
7 169.3 7.8 148.0 188.0 169.6 6.2 147.3 1923
o] X 89.3 5.0 71.3 99.6 91.7 34 78.7 102.0
P Oro E o) 65.6 4.7 49 717 67.1 28.2 57.0 76.1
oFe 53] zo] 27.8 2.9 20.2 37.0 - - - -
=710] 415 35 34.0 49.0 425 3.1 334 520
orzA) 7o) 324 3.6 24.0 44.0 355 32 232 47.6
2R w52 Sy o] 41.0 4.1 245 49.5 433 3.0 34.8 56.0
oj7) 2 o) 143 12 11.0 17.0 132 1.4 9.0 19.2
o}l 71 o] o] 46.1 33 345 56.5 43.1 2.7 32.0 522
A= Ao o] 41.2 33 28.0 48.0 40.5 2.7 31.0 512
710] Az 2= M3 A o] o] 43.6 3.6 29.5 525 39.3 2.8 30.0 513
e Az grohAlo] Zo) 334 2.9 27.0 40.0 363 2.1 293 455
AT gory3lAlo] 2o 35.1 2.9 29.0 435 36.6 2.7 27.0 475
BEFN 339 2.1 285 40.5 332 1.6 28.0 38.7
7o) 589 3.1 50.5 69.0 574 2.5 47.8 65.5
oroAtolE| 7o) 74.7 6.2 53.0 88.0 76.4 6.5 57.2 99.0
DRSSPI 59.1 53 43.0 72.0 - - - -
rottE]rEzlo) 96.3 7.4 73.0 114.0 - - - -
| 40.3 2.7 30.5 47 37.9 22 312 46.5
TR 101.5 8.2 80 131 96.7 59 76.4 126.5
A=y 44.1 4.8 10.4 555 432 2.9 325 56.7
Db 317 3.7 21.0 445 30.3 25 23.0 40.5
=g SEEY 18.2 13 15.5 24.0 16.8 0.9 11.2 20.5
= ore 3 5 88.4 10.6 61 121 83.8 8.1 622 126.6
oreitio| g 94.6 8.8 69.5 123.5 94.7 53 76.2 1154
RIER IR PSPARSE | 98.6 9.0 72 126.5 - - - -
oredtE 5 43.6 8.1 25.5 64 554 4.5 383 72.5
EMBEENE 21.6 22 16 32 223 13 18.0 27.8
=25 12.9 74 9 27 - - - -
715 A= 126 14 8.9 19.8 1.6 1.3 7.6 17.7
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Table 5. Dropl| &gt AAEF B +X (&9 :cm/™8 /%) Table 6. 71¢] 77hd X (S :ecm/™ /%)
e B oagmew pop  ME WEE 0d TE WA Jlem) WE(E) RS FHUREC)
oA T () () NEE(%) 146 1 0.6 0.6
-10 3 17 17 152 5 28 34
- 4 22 39 o 158 25 14.0 174
=9 00type 0 1056 96 e 164 21 11.8 292
%jl? O5type > 200 12 208 Wageel 6 170 61 343 63.5
%]:Hc"_] 5 10type 10 35 19.7 404 /\]:o]z 176 50 281 916
Aol = 15 55 309 713 A A 1 12 67 973
A7 20 34 191 90.4 188 3 17 1000
25 17 96 100 e 173 1000
27 178 100.0 150 3 17 7
-8.20]3} 155 14 7.9 9.6
i?;}is 3.6(-82~69) 34  19.1 19.1 160 20 11.2 208
Z
¢ (BB) 165 21 18 326
. Saye}
vt S 103(7.0~12.9) 44 247 438 .
o 3(7.0~12. . . AolE 170 55 30.9 63.5
ERS IS #F2A¥(B) AL
HeT 5. Aol = 175 42 23.6 87.1
Aol= T mEAF(A)156(13.0-183) 57 320 758 ! : :
A7 ot AA 180 17 9.6 96.7
-Ta
AR ) 21(184~322) 43 242 100 185 5 28 994
32.2 o)A+ 190 1 0.6 100.0
27 178 100.0 27 178 100.0

ZAAl e B A7ZAe] Drop 7kl B2 Table 500 #A|
st =de] salfrERRl A4 (Forschungsinstitut Hohenstein,
1984)y= A} AAHAL FollS f1gh Al|ZAAIE g AR
oA 7IEEEA S EdE W Drop XS Sem A
A= AP OE EFIIANE 2 Aol SAXE ERFI
S Drop -10914 Drop 25 74| 8oz EEgojxc} &
Aol Ao 441 A AelRle] -9 Drop 15(30.9%)M41
7MY e BXE Ho|A 3, Drop 10(19.7%), Drop20
(19.1%), Drop 5(112%), <=0 & 47]¢] APlA 80.9%2] BA|
o] Ao AWl ok WHEel] 5~7 cm WAZ 4AFPo =
AL e fEvEr R AlelzAIAlR o]zl 2004)
= o} £578PH BEAH Drop 15.6)°] 32%= 7P & W
T2 Holx W, 7k Ad (Drop 10.3) 24.7%, 54zt
A& (Drop 21) 24.2%, #7F}-2AE (Drop 3.6) 19.1% TOZ
e AFelA 2 A7l GAlo] Feljels BF AWt
Atk oldelA Sem 7HA] HY 74 Ko} feuve} 4o
o] Folle] AAFE o Bo] AMsie R2E YeRth

322. 7]9] #7hE Rl o 24

=3} Seutebe] Alol= A wet 747} 6, 5 7k

2432 BAEGTHTable 6). 7]¢] BEEoME 53} oah}

2 2 170004 ZH7h 34.3%, 309%% 7P Be HEE R
Z

JE

23.6%2 H& BE¥E et 4] Al IR} Aofjele] o
Fito] Aland Asel <fsl ell7t wASt 97 B wliol

&EI

176 o] BEX= AA] A Yepttial JAZ 6 74
T Ue 5] A9 1589014 1769] 47 7bollA] 88.2%9°]
= 5 7488 Fa e v
EXE 2H 1600014 1809 57 +%F

4 &tk & 5 744 By

H 5
6 1O 719 TS PES W DAl oS AL
o gl AN # 4SS F5T 5 vk

323. 71EEHS] 7 ol o8 4

Table 7% =Y fEyete] Ato]zAAl wWE 7IEEY)
EZE YeR 2 itk 7EE 1008 71502 5Y 4, 98
vt 3 744 mEr 248 A9 5 4 = T XF
(88~112)°14 91.1%2] AHES B, $2U=} EddM =
9l 25l A (91~115)9141 90.9%2] AWE&S Kol Yt} &
g 5Uo A9 =& EXE Yep JdE e 596,
100, 104, 108)= 69%5 YERZ U3z, S-2uvete] 79 570
o] X494, 97, 100, 103, 106)= 67.4%] EFXE el
ek wEA $elvele] 3 B 5d 7E 42 Vsl 1
A& AAske Zlo] FAlo] Aelqle] AFE o wol AN
I IS o= AN,

3.3. MoILX} EXjo] Zofole 25t AlO|=XH AH

33.1. Ale]=z 7+4 AA

oPgell] fElugre] Alo]= pA Q8 AFEFolM &
Ao Aoligle] AFo] 419 AF1Fel BF

Mr ot
1:1151 {L
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Table 7. 715Ee] 778 ¥

e W= wpe TAurs
A A
80 2 1.1 1.1
84 4 22 34
88 8 45 7.9
92 19 10.7 18.5
96 29 16.3 348
_%%_‘ 100 37 20.8 55.6
%3213 o 104 32 18.0 73.6
o)z #7 108 23 12.9 86.5
12 14 7.9 94.4
116 7 39 983
120 1 0.6 98.9
132 2 1.1 100.0
) 178
79 1 0.6 0.6
82 1 0.6 12
85 22 34
88 22 56
91 10 56 112
94 20 112 24
oaue 97 2 124 34.8
ERCINE 3 100 26 14.6 494
Atolz AlA 103 29 16.3 65.7
106 23 12.9 78.6
109 14 7.9 86.5
12 1 6.2 927
115 7 39 96.6
118 6 34 100.0
27 178 100

Table 8. APl W2 7|9} 71EEw Q] EXEFAY: Drop 15.6) (
2] :em/ /%)

7 -
7]%%4 152 158 164 170 176 M
80 1(1.8%) 1(1.8%)
84 1(1.8%) 1(1.8%) 1(1.8%) 3(5.3%)
88 1(1.8%)  1(1.8%) 2(3.5%)
92 1(1.8%) 3(5.3%) 2(3.5%) 3(5.3%) 9(15.8%)
9% 1(1.8%) 3(5.3%) 1(1.8%) 5(8.8%)
100 3(5.3%) 47.0%) 4(7.0%) 11(19.3%)
104 2(3.5%) 3(53%) 3(5.3%) 3(5.3%) 11(19.3%)
108 1(1.8%) 2(3.5%) 4(7.0%) 7(12.3%)
112 1(1.8%) 1(1.8%) 3(5.3%) 5(8.8%)
116 1(1.8%)  1(1.8%) 1(1.8%)  3(5.3%)
A 1(1.8%) 10(17.5%) 9(15.8%) 17(29.8%) 20(35.1%) 57(100.0%)

* EPe s%elde] EES ek

Ao 2 YERITE Drop 5 7H49] 5Y 4 =W AP o)
thFestA Aol Aitago] Hojd F qloma Aoz A
Aoll= felvet GA4E Alolz 44 mE AFER7E A4
SIThaL AAZITE DAlo] A1 FAL Aol Adw{ 43 B

F& NIEE Ho|w 913,

3127}
24.2%0]
]

79|
o] o

&

pal

Hle REE Yehia

EAE (Drop 15.6)°] 32%= 7P

Zo

21

o I
A& (Drop 10.3) 24.7%3 4H2HA ¥ (Drop 21)
S
FEAAME 6 7HH9] 5Y FAo] Aofle] Atel=
745 158, 164, 170, 1762 471 F7 oA 88.2%=

ANSIAL 913, 5 b4 et @dE Al <JskE 160,
165, 170, 175°] 47} F7HollA 77.5%= 6 7HAC] Alo]= A
Ag Aoz AR
TREEYS] EXNME JIEEY 1005 71FoR 4 7149
=9 FHME T A(88~112)014 91.1%2] AHES B

gol B =2 7SS veid

Table 9. APl w2 7|9} 7IEE#] FEE 7 #4233 Drop 10.3)

(¥ :cm/™8 /%)

71

B 146 152 158 164 170 176 182 188 3
80 12.3%) 1(2.3%)
88 1(2.3%) 2(4.5%) 3(6.8%)
92 1(2.3%) 1(2.3%) 2(4.5%) 1(2.3%) 5(11.4%)
96 1(2.3%) 4(9.1%) 3(6.8%) 8(18.2%)
100 123%)  2(4.5%) 2(4.5%) 409.1%)  123%)  1(23%) 11(25.0%)
104 1(2.3%) 2(4.5%) 2(4.5%) 5(11.4%)
108 1(2.3%) 1(2.3%) 1(2.3%) 1(2.3%) 4(9.1%)
12 1(2.3%) 1(2.3%) 1(2.3%) 3(6.8%)
116 1(2.3%) 123%)  1(2.3%) 3(6.8%)
132 1(2.3%) 1(2.3%)

A 123%)  2(4.5%)  49.1%) S(11.4%)  1534.1%)  11(25.0%)  409.1%)  2(4.5%) 44(100%)

e %elde EEE s
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Table 10. APl W 7)o} 7= E3x(42F AE: Drop 21) (F91:/8/%)

d

B 152 158 164 170 176 182 188 3
88 1(2.3%) 1(2.3%) 1(2.3%) 3(7.0%)
92 12.3%) 1(2.3%) 1(2.3%) 3(7.0%)
96 1(2.3%) 3(7.0%) 3(7.0%) 2(4.7%) 9(20.9%)
100 1(2.3%) 4(9.3%) 2(4.7%) 1(2.3%) 8(18.6%)
104 12.3%) 3(7.0%) 2(4.7%) 6(14.0%)
108 2(4.7%) 1(2.3%) 3(7.0%) 2(4.7%) 8(18.6%)
112 1(2.3%) 2(4.7%) 3(7.0%)
116 1(2.3%) 1(2.3%)
120 1(2.3%) 1(2.3%)
132 1(2.3%) 1(2.3%)
S| 12.3%) 5(11.6%) 5(11.6%) 1432.6%)  11256%)  6(14.0%) 1(2.3%) 43(100%)

* gQe %ol del BEE ey

R, 3 7H49 $det e o7l XRelM (91~115)0
] 90.9%2] AMES Holal Ut wEAN 7EEEE 4 144
9] Apol= Aol F-srial o AR

332. AEE 719} 7REEH Y EE

Ao} A ExF Folle] AFEFolN =& EXE H
HEAE, sle72Ad, JAEe 719 7isEd BXE
Table 8, Table 9, Table 100 YERSICE BEAPFe] - 7
JREEY e BE7} 170-100, 176-100, 176-108°14 71 =2
HIE(7.0%)2 B3, slg7t & AFe 23S 17096, 176-
100004 718 =& W= (9.1%)5 2ot GikzAEe) 4$- 7
JREEFS] 3271 170-100014 7HE 2 NIE(9.3%)E HA
o} HE3 5% ool XS HolW e Ale|Re BEAH]
1170, 3127t #2 AFol N, APl = & 19719
Alolz2 Jepgt).

333. AFH Ao]= AA A4

Ao A2 FAl Aofele] AFEFM = BEE B
BHEAFA), s2l7E2AE B), AFAAZ (V)] 71
glo] BEoAA 5% o] HI=E Uehd Alo|zE HEAY
17N, s1217F &2 AE 7N, S I F 1912 v
EFSTE Table 11, Table 12, Table 132 19712 A8 oF
Alelzell tgk 718799} R R-AXFE AN S TE DA
391 B8 Apol= qrAolA] Ao AR AdelRel 7]E
o= 7EEd, SYEY, 712 FAEL, FaRY AR
= Ao, o7IgAle| o], AR EALe| o] (HF), &l
Zo|= o] A Al W geligle] 71E Akl =80l

=% AAsksic,

s}

Table 11. 25A 3 (Drop 15.6)2] Ate]= A (&$]: cm)

IErED A A%
o= e slEd 7] 570 opIrkEAleldel  A=gEMAlldel@E)  Awido]
100-85-158 100 85 158 38.5 46.5 39.0 58.8
92-80-164 92 80 164 38.3 442 37.5 54.5
104-90-164 104 90 164 422 47.7 437 56.2
96-85-170 96 85 170 42.8 42.8 38.5 56.5
100-85-170 100 85 170 41.0 45.6 40.4 56.6
104-90-170 104 90 170 40.5 472 40.7 58.0
92-80-176 92 80 176 41.2 47.5 39.8 59.3
100-85-176 100 85 176 43.8 459 39.9 61.8
104-85-176 104 85 176 39.7 47.7 45.0 60.0
108-95-176 108 95 176 429 474 41.8 59.8
112-95-176 112 95 176 45.0 50.0 443 60.0
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Table 12. 312|7} #& A (Drop 10.3)2] Al]= AA (E9]: cm)

71859 A% A A%

o= rgd  slPEd 7 570l opiiSAleldel  AsgEuAelRol@E)  Avidel
96-85-170 96 85 170 455 423 57.6
96-85-176 96 85 176 43.8 40.5 58.8
100-90-176 100 90 176 44.0 40.3 59.5

Table 13. G203 (Drop 21)2] Al AAl (F$: cm)

7S A% e rED

o= g sldEd ) 570 oprisAlelde]  AsgsAeldel@E)  awlgel
170-96-80 96 80 170 43.0 45.5 42.0 59.2
170-100-80 100 80 170 39.8 46.2 43.1 58.6
170-104-85 104 85 170 423 46.2 442 56.3
170-108-85 108 85 170 433 47.2 423 62.2
176-96-75 96 75 176 41.2 442 39.5 60.0

4.3 = + sl

Ao} Al FRF Aeligle] 7135 Asks Q15 dadh A
o|z AAE Mukataral dAo] A EAF el 178
3 QAASAHARE BB QASAHTELS Alo| =3}
o 5A|1 =l FQagh 293 =l thate] BABIGIAL, Alel= H|A|
9] 7]1%% vEE] 98 =Y Forschungsinstitut Hohenstein
(1984)2] &Ao] Al Fa} goljgle] Afe]= A|A9L S-2vet
AR Alo]= AA(KS K 0050, 2009)E HwEAE AnE
kel thex 2tk

1. BAloldAl Aoljgle] AASAHA B4 A3 rsEde
101.5, 312)E 884, 7] 169.3¢] HAXE vephlitt. v)gojel
3} AlA FEE Bors R I 9f FEE kil Ao
FE-2 HF|lo] A RV FFEE o7iAe], o7
7REALo1 o], il Sl EES EAo] golle] IA
Bt} 2 uoels 7|FEo® Al 714480 Ao 24
o] HofiQlolAl HAFHE F5T F Atk

2. Dropell ©]&t AFRFoAAM Fde] Ale]zA Aol w} &
39 Drop 15, Drop 10, Drop20, Drop 5 =22 471¢]
Aol 80.9%<] B0} Fofiele AWML e Wb $-
Ut G5 Ale|zA A wEl ER3H 2EAHF (Drop
15.6), 312|724 (Drop 10.3), G413 (Drop 21), ¥i7F
U-2AH 3 (Drop 3.6)22 479 AP £ A7 A
o ol BT AWsIaL AUtk odelA 5 7HAe] 5
2 ®o} $-gut F40] o] Aofele] AP o ol
Hah= 210 e

3. 719 ExoMe 53 vt 25 170004 zHzh
34.3%, 30.9%, 176914 Zt7} 28.1%, 23.6%= &2 EX
YUekith. 31 5 704 B} 6 4o 2 7)o 78 LR

w GAle] Joh] YL U Bol ANT F U2 33

2

)

[o Nlﬂl

ot

il

4. 71EEY BEEAAME 1005 72 sl fEuete] 3
B} 5y %Zl 42 715EE] 1S AAsie Zo] EAo
%°H°1°1 ARE o Bol ANY F de AR Vet

AFE 719} 7REEEY XM BEAEE 7 7EEE
94 —Er‘ 7} 170-100, 176-100, 176-108°14, &7} & AE
2 17096, 176-1000014, IS8 170-1000014 7F &
1EE HATh T3 5% o)) EXE HolX e HEAY
170, s1E)7h 52 A& 3H, AR 1= F 197090 sy
o] AL IR AoliR1e] AolF Atel=2E ARSIt
olFe] AT AZellA vl LA 7IESR AZE

7178582] e BAAE AR A "R ellel 4
e & Uk o] FAo] AolileAl B shke] Aol
71 =1 @A B7] fEiAE AAle] 548 arEfsie] Ao
ARE AT F U= Alel=7t fgE Ao gt & AT
7} #] Aﬂ;q]z%_j o 0] 5} 5014 %74]01 Aol 1/1-7\]. FQ—OH?JQ]
Aol = A|Ae} Terle]] SHAIF O] AT AAISE Afo]= A
7:“% 3z ﬂ‘ﬂ 6]?_ uz]_ x}oHoL,] 7]/\41 Agz\].o] }.‘:Mg qu
FAL, GolRle Q% R4 BT ES E U
ezt AARIY. FEATFE GAlo] FoljQle] AF= 7154
o gt A|&H o)L thzbAQl AFHRE /e =R F5Yo]
T w5 AT 5 e A gelijle] 74 E Bl

7} Aok Syt opAol s AME & s FAlo] el

7185 st 2 RS oS 484 de At

=EE71E 7|thEch
HAle| 2

o] = 2006»#\: AR @SN HAD )] Ahoz s
Al QS vl AFE AU-S(KRF-2006-353-C00069).
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