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l983^aj;9ffi#^oaeW«g;<3S:«^L, Btt-eft

^a^St=M«ffi;/3®^®Sr*itt•C^^5. izx, 2003^gCiK-T Ufc3ffl®ffl^|^^:o^^T, -&©«£»

Ci 0*®-etMLfc»}S» («^o:4>VN|i5) fciOTB* (O'5)d>o^t) <D3®t?, -E-roSfSllSl®

«#S«S2002^11^ 250 A'5,2003^11^ 24B, eiSffi«S2003^1^ 27B«>62004¥l^ 26
0, *ffi*AS2003^2^ 24 0 t) 2004^2^ 23 0 T? fe 5 ,

s:364BrasE*L-, -twwfflig^Ea, mnm^^nxvM

Si

mmn

m m ^ ^ 111^3961 mmz958 ll®3960

± ¥ M n 1999. 7. 25 1999. 10. 16 1999. 7. 1

m S :# ^ 84.4 82.2 83. 1

m m

^ m ¥mm ^mm
fzt.-5^ 7 1

ifiL m m2o^m m2o^m

# m ^ Amm m

(cm) 149.6 142.2 144.6

(cm) 143.0 139.8 137.6

(cm) 178.0 171.0 174.2

j9^ S (cm) 221.0 219.0 220.0

m m (cm) 84.0 80.0 81.0

m >i@ (cm) 54.0 58.0 57.0

(cm) 62.0 58.0 59.0

m^m (cm) 57.0 55.0 53.0

(cm) 52.0 53.0 53.0

^-wm (cm) 36.0 37.0 37.0

^ m. (kg) 818.0 834.0 780.0

mm^¥m m) 3.8 3.6 3.9

m mm»mvnmiii,2(io3^sM27Bowvi>6.



62 (2003)

m ^ ^ ^ g|

^.mwmwL

^^PB^O10ii^^:fi: (DG) fi. 1.05kg. 1.01kg. 00kgT'fc t) 2001^^

(¥^13^g) (D^g5pi^^»)(^DG0.94kglc:l±;-<T. ^^^g;550. 11kg. #?S^:i50.07kg. W^;6S0.06

kgMv^o

2. mnwi^m

(tdn) \t, W^;ds6.93-Cj^^#m;{is^li¥ili<it(06.6i<t

19 0.2imti, mmn^xv^¥mm:d^o. oA^axw. 32$^-5o

3.

^#^S;{iS410kg, J#?@^;6S382kg. WII;5S382kgT'3^ i: ^@¥i|l^ii0360kg J; 9 mv\
D-7i;E;®S{t, mmmH6cm\ ¥J^^;iS50cm^-e^a¥is|Hit(^48cm^J:9

2cm^;^t<, #?@^;6S2cmVh$VN„

^^m^7.7m, mmm^e.9cm, ¥M;6J7.0cm-e3^,}:'b:^li¥iaiit<7)6.4cinlCjt-<

Ti¥V^o

^#^g;6S2.6cm, mmm^2.2m, W^;{iSl.7cm"e^ll¥*&^ig<^2.2cmtCjt'<T,

M;6S0.4cmJ?<. ¥JII^;65o.5cm^VNo

mmsumn, ^^m^6.8cm, mmm*-7.0m, ¥l^^:i^6.7cinT-3^^t>^II¥:^^i<^5.9cmJ:^J9

V\

^#ta;6573:3%. mmm-73.2%, ^mm7f)-74.3%x^mmi!>^±m¥m$:(D73.5%x

«90.87K-r hi^<, ^^la:fcJ;t5#^t^;dS0.02^i5j:Ut0.037K-r hiSVNo

(BMS) H. W^;5S3.4. ¥#||;653.0T'3^a:'b^il¥^fiS<O2.9l;iit-<-C^

tl/-CV>5o

mi mmmm

mmn ^lS¥^lii:(2ooi)

0 m m Nf (0) 278.4 277.3 276.4

m T m (0) 642.4 641.3 640.4 631.7

m m (kg) 280.8 264. 1 263.3

m T (kg) 663.0 631.7 627.8 602.4

1 m m (kg) 1.05 1.01 1.00 0.94

mr ^ (D m (cm) 136.6 134.6 138. 1

(cm) 160. 1 159.7 159.5

m (cm) 220.0 215.8 215.4

i? ^ n (kg) 2675 2718 2809 2561

(mm n m jjsf tf (kg) 845 792 819 830

T D N 6. 40 6. 65 6.93 6.61

^ m (kg) 410 382 382 360

D • (cm') 48 46 50 48

y <r>M. (cm) 7.7 6.9 7. 0 6.4

TflllK m (cm) 2.6 2.2 1.7 2.2

if g2p m (%) 73.3 73.2 74.3 73.5

m m (cm) 6.8 7.0 6.7 5.9

m S)j ^ m (BMS) 3.0 3.4 3.0 2.9
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64 (2003)

(2oo3^g)

1 . : lli^3961 (84.4)

2 . B : 1999^7^ 25 0

3. m

4 . jfiL

^ m

(M'^m)

• iiLA)

5.

r

(M ' t#)

L m6^< Uf

• iX3^)

r AM^S

(;fem • ^:>^)

^ fc^<5553

(:^c^ •

mm

(Wlil • ^B)

=f ft

(;^i5> • EA)

• ^;^)

• 3iXi^)

# -§• 1 2 3 4 5

^ -§• mM m m

0 2002. 3. 8 2002. 3. 5 2002. 2. 25 2002. 2. 15 2002. 2. 14

ik TSr 7

Bt

m m ^'M± m2o^m

li m ^STfi Tti&Br

6 7 8

Uj

2002. 2. 13 2002. 2. 11 2002. 2. 10

oSr

m m

^ H :|b 11703

6,

1 2 3 4 5 6 7 8

^ B# 0 ^ 262 265 273 283 284 285 287 288 278.4

^ ^ m(kg) 214 245 303 311 287 285 276 325 280.8

m T m m(kg) 580 560 722 676 640 686 710 730 663.0

1.01 0. 87 1. 15 1.00 0.97 1.10 1.19 1. 11 1.05

^ a fi:(kg) 359.3 346. 3 453. 2 427. 8 386. 3 419.0 428.0 460.4 410.0

n - -;^S®^(cm') 37 52 51 36 53 50 47 56 48

/< 7 (D W- ^ (cm) 7.0 7.0 8.4 8. 0 7. 0 7.9 8.0 8.5 7.7

&.y mm i?(cm) 2.6 1.8 2.5 3. 4 3. 1 2.7 2.3 2.5 2.6

^ ^ s 2p mm 72. 1 74.9 73.7 71.0 73.3 73.5 73.4 74.3 73.3

m Jte ^ $I(BMS) 2.33 2.67 2. 67 2. 33 4. 00 2. 67 3. 00 4. 00 3.0

# A-4 A-3 A-4 B-4 A-5 A-4 A-4 A-4



Hmmm

(aoos^ig)

1. : 111^3958 (82.2)

2. 0 : 1999^10^16 0

3. m

4 .

^mm

' mm)

' ^7i^)

5.

r m2o^n

(^® • Am)

(J^i^Sr • ^if^)

m

(^m' mij)

(^i^^ • mm

• M M

(^5t • %M)

- ^ m

' mm

-

• mij)

- ^ m

• mm)

# ^ 1 2 3 4 5

m ^ MHj 7E @ m

0 2002. 5. 8 2002. 5. 2 2002. 4. 29 2002. 4. 21 2002. 4. 19

ik

n<D6i. mmm

^^(DX ms^m ^ tK ^ m ;(bS7(08 #t^4i

0 Ite ^OIjN- ^iawr

6.

6 7

^ 0 :^JI|14011

2002. 4. 19 2002. 4.15

(DV)^

Atm7<DB Bf m

65

1 2 3 4 5 6 7

^ Nf 0 ^ 264 270 273 281 283 283 287 277.3

^ ^ m(kg) 236 256 239 283 256 283 296 264. 1

nr s(kg) 632 634 630 634 636 634 622 631. 7

1.07 1.04 1.07 0. 96 1.04 0. 96 0.90 1.01

^ ^ m i:(kg) 385. 1 377.5 379.7 374.6 377.9 384. 7 393.8 381.9

D ^ JS ® ^ (cin^) 46 55 38 39 53 42 46 46

/< y (D ^ (cm) 6.9 6.4 6.2 7. 1 7. 1 7.3 7.5 6.9

^ T Jll as ¥(cm) 1.8 2.2 2.3 2.3 2.0 3. 1 1.7 2.2

^ n s 2p m m 73.5 74. 1 71. 7 72.4 74.4 72. 1 73.9 73.2

m ^ $I(BMS) 4. 00 4. 00 4. 00 2. 33 2. 33 3. 00 4.00 3.4

^ # 8 A-5 A-5 B-5 A-4 A-3 A-5 A-5
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(2003^^)

r :J

1 . • 11^3960 (83. 1)

2 . 0 : 1999^7>^ 1 0

3. m m-'

4 . jfiL

¥mm

mm • mm)

^4= ^$-^1-

(nm • mm)

5.

r a:5C^ ^20^m

(^5l • A^)

• m:^)

' am)

M. 1^

(^^ •

• ^ m

•

• m:^)

tfgpe

(M • &W)

# ^ 1 2 3 4 5

^ ^ • fp m ¥ BS m m

0 2002. 6. 1 2002. 5. 31 2002. 5. 26 2002. 5. 24 2002. 5. 21

jfiL m V^:bt^T• htz

m m Bt #i^^a

m B# $E Uj

m m ¥^rfT

6.

6 7 8

J^ ^ ¥ M

2002. 5. 21 2002. 5. 18 2002. 5. 16

5^::

Bt m

1 2 3 4 5 6 7 8

^ ^ Nf 0 ^ 268 269 274 276 279 279 282 284 276.4

^ ^ m(kg) 273 276 261 215 275 235 244 327 263.3

mr m(kg) 654 634 576 590 640 566 652 710 627.8

iB^i^mi^mikg) 1.05 0.98 0. 87 1. 03 1.00 0.91 1. 12 1.05 1.00

^ ^ M mkg) 392.5 387.2 344.0 345.5 385.1 344.2 410.9 442.5 381.5

n — xS®©(cm') 49 61 43 40 48 54 55 48 50

y< y (D 1$. (cm) 7.4 7.4 6.0 6.3 7.7 6.8 7.5 6.7 7.0

^ T 51JK rnicm) 1.5 1.5 1. 3 1.4 1.6 2.0 1.9 2. 1 1.7

mm m%) 74.5 76. 1 73.5 73.2 74.5 74.9 74.7 72.6 74.3

m ^ i^(BMS) 2. 00 3. 00 5. 00 2. 33 2. 67 5.00 3. 00 1.00 3.0

^ H A-4 A-5 A-5 A-4 A-4 A-5 A-5 A-3
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ia<, ^11fi;ft-t?10.3*, »31S:«;-e6. 3«ib-Dfc.

4. liiSi**-W^^i4ri'-«!72.2*7?-«K088.5*i;itt'<*Stcffi<, i''-

}t# tfc. @ST?r ^'-a!**ic6< tfc.

n ^ M

a¥. Afil;«-f5mS«-<D=-X(4A^e®lfil±C#V\ aiDie.

v^-olS5. tK#®l4«®S®®ft:®®ft«rEI5fcJ!):iOJ:5/£«SS#=-Xl:fe-DfcR^rotaSri6

/ftojLTv^s", m»&skm {.nr

-) " 4:effltfc3!6gttfflfe5Sg«KW*a;SrMtf^SS^V\ LA^LJ'iise., T^'-lCoVvTWPa,

0f5Sl4i!'!S<>Fe^!S;SAS^V\ Sfc, T^'-l4«5c^«#®iSeCfc'V^-C. /h*fflO"t=-e<DjS«3SEA!

iBaKjIdfltoti-fc", -tr-c, j£aSSIE(cJ;5;»»%«t^-r5fc», ri'-WRJBttJsiUsiii* • *«

SiBSrPStfc.

1.

I®3t»smi4, it>«»S««»®l;ri'-a!®ASh.fcl996*l^«>E>2003^1^ST?t tfc.

2.

1)»ilS«iffi

ttl4^l4W««rartC»«6LfcTi'-12«30S, ttlSjlSffiS (-«:®) i:

KU—^ (L)2«2S. >C3-^'-> + - (W)5«6«. ^=.0-y i'msM, 5£«iaaf,WL)

22ffi35ffiO|f33a48Mi tfc.

2)#61SttiH



68 WaSjitSfS (2003)

ft LfcT ^—12m30m<Dm^ t t fc.

4)mn • n^ma^ifwrnttmcom^

i^-i2m3om, —®K33n48a«g^-i tfc.
3.

wsag(4, «sg«w, ias)fct)0»si^a, ^

NFMl44«24*Marttiffl^^^f''j:ofc. TiT-izmtxn, S»l::®ftT«A$ti-fc(0ftSr»l1fi:
ft, -?:O«ftSrmic02, «3ia;ftt LrffiftSiJoaaE>bft>Sofc. Tir-®3?gBI4, iSl1fi:ft®«l4S
l-ttft®at<D«gaT, »21S;ft®ttl4«lfc-J:TJ'»21fi;ft<D#i03Sia. ®3ia:ft(Dllttl4m21fi;ftro»i;(D

jssa-c-fes,

2)3iittta

Sr^«»ll4fel4ffi^1WR, E«l::^«taK1-5KSr3E^^t L, ISftSiJtcWac tfc.

KSSSOAt) P«sfc5//"ei<^5(ift:S:S&*
a, S5»«!^;v>-^fcB8S«Sr-t«)fc)Siaffl»icS®«sS>S«fl:S:8g«S«,
Tklt. ttftSiJCMlcLfco

4)igW •

ia#SIIL, -Ml43a»gilLO«iRT?fc5.

IV S

1. »i9i&m

T^'-144.2®i'<*•«(;fc, 51" 7lSjfi«Sc(4T

ofc. r^'-01fi:ftSlJsK8l;fc•^^T. i»]g^»fc-±t;!t#g^-»(4»3ia:ft-e*>i>#<, »:v^T»l1fi:ft,
m2ia:ft®®-es>ofc. lE^a^scattftoSii 11 •b ic#*i;i8fli tfc.

g 1 (B.ffi.kg)

m mm^m
5E 0 jm ^ m

mm ^n m

30 114±4 S.0±2.2 0. 37 ±0.61 0. 17 + 0. 53 0. 27±0. 69 0. 80±1. 10 4.2±2.2 1.0±0. 3

-^m 48 115±2 10.9±2.9 0. 54 ±0. 87 0. 04 + 0. 20 0. 04±0. 29 0. 63 ±1. 06 10.2±2.9 1.4±0. 4

NS ** NS NS * NS ** **

17 114±4 5. 1±1. 9"" 0. 12 ±0. 33* 0. 12±0. 49 0 0. 24 ±0. 75*' 4.9±2. 2* 1.0±1. 1

9 115 + 6 3.4±1.7"* 0. 78 ±0. 83" 0. 11±0. 33 0. 22 ±0. 44*' 1. 11±0. 60*" 2. 3±1. 6" 1. 1±0. 3

msnit 4 112±2 8.0+1. 2" 0. 50 ±0. 58' 0. 50±1. 00 1. 50± 1. 29"^ 2. 50 ±1. 29'' 5. 5±0. 6* 0.9±0. 2

ai)NS : ^SSjSL, »:p<0.05, »»:p<0.01.

2)S'S5:*:S#=W(-i«7ki»T-*jt^fc9. M/i5/hS:#:mc5**ip-e*jt^fet),

2. S6it«a

SIJ®««-&l4«21fi:ftt?66.7*i*>b#<, milftfttJSS.S*, »31&ft g "CO. OSi-Cfc-ofc.



*« : SS«S3l51g! (Tif-) l-fcSgffiB®afi(2)

«2 (®.*)

±i^ 5 S It ^ s m

^ ^ ^ mmtrtu ^ If
om lit^ 2mm

3 0 0 1 (33. 3) 0 1 (33. 3) 2( 66.7)

9 1(11.1) 2(22. 2) 1(11.1) 2(22. 2) 6(66. 7) 3( 33.3)

msi&n 3 0 0 0 0 0 3(100. 0)

tf 15 K 6.7) 2(13.3) 2(13. 3) 2(13.3) 7(46. 7) 8( 53.3)

69

m ( )

3.

mmtt. «21t«;t?22. 69Stl:fciS<, ^IttftTlO. 3%. a31fi;ftT6. 3*Tfeofc. Jgaa9Jt?l4, #

ii«S4.7)SifttiH<, SA«#«!3.3«, lB«S^4S2.7«rfeofc.

a 3 W.*)

m^m

mi-ttft 87 6(6.9) 3(3. 4) 0 0 0 9(10.3)

m2ia:ft 31 0 2(6. 5) 3(9. 7) 1(3.2) 1(3. 2) 7(22. 6)

M31fi:ft: 32 1(3.1) 0 1(3.1) 0 0 2( 6.3)

150 7(4. 7) 5(3. 3) 4(2. 7) 1(0. 7) 1(0. 7) 18(12. 0)

tt) ( ) rtl4«^.

4. leW • «riE¥£J:U:4$:S(l!>tt^

03CitW • 04lcWBE»:iO#8(«:SUfc. T^'—(OliiSlfW • *^*t472.2*t
®K088.S*l;tt'<*gt®<, 2jaiEll«fcTi'-i!#SKffi< jf»Lfc. 5.68

** ** **
** *4> ** **

A

^68.6 87.1 86.3 BS.9 85.9 85.9 B5.9

72.2
70.6

69.0 69.0 69.0
67.6 67.6

3 4 5 6

-T-^r A

@3

^)** : p<0. 01

8 9

a

V ^

a 4

&)*» : p<0.01

r iT-it, f B»<D}it>M^r3l50ftKSr#aTfe5/<-^ ->-ir-«T3S:6 LItiimnifiSmkfS: 9 (Kfi:
LT#fc«SEB" tSi^TV^5. J: 9}g»Sfcl4JtaftU
«>ltfct<DS:sLSEE4raja, ®ltIKj5V^!RffiK(ajcL.fc'b<DTfe5". 193S#CS-SlcJ:-oTttiffl®
C/<-^->^r-a«sSA$H5Et«l®aiKt®foH5Ktffi1-5Wac«^«S!5:Sil,Ti3>). -ewSfet



'i itiffiSKefa S4I# (2003)

J:5^:ftKoa^•Scl47~8a•C^^Jfc^^NFlJ4a£^T-!?fc-ofc^; LTV^S". ifc,
m^Scm.sm" t?jb5^ -^^.-aoitLigm-r-fes i#s:51,

5gK#t4T :!|i:3K(DSg^; J; 0
icist. (ve-y^v-y-) cass
ffl^l412. Uit/i-oTJS?), r '̂-ro^^9S#(DflJ^T•^,546.7^SI4A>I•^l3iSS^^«fc•t%xe>^^-fc. Sfc,

0.26«t!i-DT$3»),

saTc^t, <s#^»)t®j®ST-/hftHotT-wja«xEAs»iMtticiTtoti.fc. ifijsjsgaoaMiciio
jfiSaas±#1-5i;jaS3HttJ;»), ^tt14©®T,

t, ««<s«S^ds^atTv>5rt(4, iSXigfti;J;S

T ^'-®1tftSlJ<Ds£atCj3V^T, Sl-y^&iefflftAS^slftft-CJiaiL, ®lr«¥ASi«'>LTV^5r

ntz^ LA>L. ssitfte^ysiBS-^SM'bifi'iv^fcfe, 4-Sfc*aHS«s!s:-ST?fc5.
r^-%:ismtk0imm<om^i:it>^-t±x-, jS.isjntommii:k^fmmx-i>i), ^«i4, assfe

SrfcS 9 ±# S*)!cv^3g|S^W3SSaSrfT!fe 5 t #;! e.Ji,fc.

VI §1 ffl X tK

1)2002, «gffiRrt/NVKp's/;?ascrr)ig, 0*AiFp}ilf»^-fe>'^'-
2)^«ga, 1998. itt.*fe3Kgg rr^-J ®a7ci:«"i!i®:ft3C<t(l), Vf-yu^f V h, 407, 46-50
3)SSSii, 1935, 1(1), 23-25

4)7kW® • «*« • HH*®, 1987, 41, «*SJS

5)g#;!k0«SK«»i«; 1986, ^OSRJiSolimMS, 55-60, fi#7l<MSaK»S
6)Sffl@:-B|i, 1987, • WB8-6I5 • W/jcfSffie • SErai^SB • ^

*iE • aiaBSHiB, ififtttifis, 517-519

7)7kfflfi • • MfflWS, 1987, sswa^, 134, I5*s®

: #SaEE, XSW«

tta 7^y-s6«»®jfi3Efisa

«11ift »21S:ft; »31fi:«;

32 0. 25 36(32X31) 0.3125 50(40X34)

33 - 37(32X31) 0. 3125 131(49X34)

35 - 39(32X31) 0.3125 132(49X34)

40(32X31) 0.3125

43(32X31) 0.3125

44(32X31) 0.3125

49(33X31) -

55(32X31) 0.3125

108(35X34) -

tt) »11ft'R<032# (^) t31# (rfi) lro^^TI4, a®lc»AS^v

5EiSS<D3«ffl4-cwj6iig^«ilsWig LT*i •), ass«®:isrgtij U
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3.

-3t2iiiaiS-ctT''j;ofc. tcS-3t2aMIS-e?T/j;ofc.

pa«@i4, fcfi, =^mmm<om». mh. f$;ia. mm. mm. ^ns. »«««

». JEWHSt, lB¥«iSft:a(DG),

2) j3 j; t;s9^0^aa

CMUTfT'Sv\ as^J-^o^filfe"J:0!»I4^ •

«Sl«KaoM*«@l4. ttftSfi. tftS, WHS I, *K:gn, ifti®, n-;!.8fBa,
Lfco as^J-SafiroWS^glJ. A>fco—;*, 5-?, o—ife,. t

fcMfit L-fc.

«istej;tj'm<bt(cov^Ti4. rt^ia^iutfflresr^sLsa^Avs^sSriffl^u,

wsastt. K»«ST»«:sic»-t-5ag!, .t®, jw, fffi®. wia, «, f», 'h®.

1. nS«£j3J;u:|SS^i

W3?ll*S«'"C*ftLTff>5:ofc, «g»roH«l4-20'C-CJ%»«#LfcS9ftft«5S:«v^fc. 5

20^J-M®«t 5, 3000lliei2:5>S.6^>««. ±

«SrpH2.2i!'aivK/<!.;,7r-T#!RL, (0 418800) "C^^WLfc,

2K»-^S, JglSiB^e. ai)E«*;^,

tfc. S vK. 'f/->>'i!. 3

^a—S VBit Lfc.

2)'g«l«IS

fffiSISEH;, Ti'-, LWDi:t>Clffl-fo®a-;;^Sr)fS2iiiin(C^7-<';^«-20'C-!?ft*ffi#tfc>b<DS:

a®«*3iA (JI23A, ic8A) 4rj^^l;;ttaS:ff4;ofc, :K#rti4,

w-h-c,

BS-ar, •ttl.^ftOrtSrl^ft#-el3«F®aaiC< C?>«Ttt*(;«Lfc„ iKtt»ai42;Stt«S!iS"-Cff
Jiot.

tS^S«@l4. rt0 5Sft43J;O!-H-;^, #•), »•&•»« (^^Wi

L$) ®7a@ t Lfc.

w i!g S

iss I (lEWits;)

1 . *Wflc«l

«»«®i:iD«l»S:|g|l, ttaro«8!Srlil2. W)llffiJ»<D«l»S:03l;^ Lfc. S»a®ai4^»WS-

tfe-frr^'-«!LWDCit'<16<, 4aSA^e>-t®^«sm^i;/i>), 5.io.li.i2®-^*«J:''j:-ofc. ftM

WSIKWI4. i^«raS:jiL

fl:Saiife«®«t»S:04l:iS%Lfc, #^14451 @»KfTi!^-«SLWDCtt'<f»iSSI4, ^

«raSratTT«'-«s*itlcffi;S>^fc. «i|®l4iit®»TII#-eT^'-4!**C«BA^-ofco »H, W®,

(SIS A t)!89ffil4^fflM Srii L-C WSMI4® ft fc.



73

t;feo r^-<^i!il7NFMtt76.9kgirLWD0106.0kg{CJt-<Tl%^K^-C^ElC^o
fc. DG'bl^m{CTi/-T468.2g, LffD-e798.9gi:TfCo ^

24

20 T .1
16

kg

12

8

cm

35

30

25

20

1 2 3 4 6 6 7 8 9 10 11 12

• r {T- ' * -LWD ®

@1

m *:p<0.05

6 8 10 12

'Tif-' * -LWD

2

a) **:p<0.01,*:p<0.05

108.8

- -A- - LWD

Tif-

12

cm

30

25

20

15

a) ♦♦:p<0.01,*:p<0.05

105.2

105.0

-Ir -LWD

cm

70

60

50

40

cn

35

30

25

A- -LWD

20

12

- -Ar - LWD

12

- -if- - LWD

8 12
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£9 4

a) ♦*:p<0.01,#:p<0.05

u 1

mr^ IGW
D G m !isf M Jisf

mm.

m

%

M fls s Bm

m (P) (kg) (kg) (0) (g/0) (kg/0)

T if— 3 98.0 35.7±4.0 76.9±6.2 88 468. 2 ±60. 4 2.0±0.2 4.2±0. 2

L W D 4 78.8±3.5 35.7±4. 7 106.0±9.8 88 798. 9±63.3 2.4±0.4 3.0±0.3

NS ** NS **

?i)NS : U, * : p<0. 05, ♦* : p<0. OU

2.

Lite r ^-0^^mi:{i54. 2kgi: LffD(D76. SkgtCit-^XB^TKip-e^^lcal^o fCo

T^-<Dmmm (¥:f^) 1^4.9

cm^LWD(D3.5cmtCit-<T^ictJ:)?<,

^3l;ig|5^^Sfl:$r^ L^o i!)^ito—:^, 5 t, n —;^, t USo:65^

$2

0 —
♦S#l&

M& I n m w »f®^

(kg) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (erf) (m

Ti/-
54.2 76.8 64.0 54.8 32.0 5.6 4.2 5.0 4.9 12.8 3.2 20.0

±5.3 ±2.3 ±1.0 ±1.8 ±1.3 ±0.4 ±0.3 ±0.4 ±0.7 ±1.3 ±0.3 ±1.0

L W D
76.5 93.5 80.4 70.3 33.4 4.3 2.3 3.9 3.5 18.8 3.1 21.5

±8.7 ±3.7 ±2.5 ±2.1 ±1.8 ±0.5 ±0.5 ±0.5 ±1.0 ±2.9 ±0.3 ±0.6

* ** ** ** NS * ** * ** * NS NS

i^DNS : U, ♦ : p<0. 05, ♦♦ : p<0. 01„

2) (PSC) K ^

as (kg)

9 -e n—If P, t U' h h

2.9±0.2 6. 1±0.7 4.3±0.6 6.6±0.9 0.6±0.1 7.8±0.8

L W D 4.1±0.6 9.4±0.8 8.6±1.3 8.0±1.3 1.0±0.1 14.4±0.9

* NS '¥* *♦

mas : * : p<0. 05. ** : p<0. OU
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3. rtMSSfccfct;:^^

22.6cm/kgiLWD016.8cm/kg(Cit-<-C^^|Iii5;6^ofco M. 1, WESSfJ-^li

a4 (%, cm/kg)

L W D

sbm mm
/hJ®

mm ms:

76.9 6.8 0.30 0.79 1.50 0.14 0.49 0.30 1.61 22.6 1.66 4.8

±6.2 ±0.1 ±0.04 ±0.03 ±0.05 ±0.02 ±0.04 ±0.01 ±0.09 ±1.3 ±0.19 ±0.6

106.0 7.1 0.31 0.82 1.24 0.13 0.41 0.26 1.31 16.8 1.44 5.4

±9.8 ±0.7 ±0.01 ±0.09 ±0.04 ±0.01 ±0.03 ±0.02 ±0.19 ±1.0 ±0.14 ±0.2

NS NS NS ** NS * * NS **** NS NS

?i)NS : t, *:p<0.05, ** : p<0. OU

USE

fco T J5lfl^®l^tt38. it: k LWD(D39. 9'C{CJt:-<Tl%7KJPT^^t;i<£d^o

as ^fccl:0figffip<7)S^b^Wtt5K

wmm ^IPI^ ^ &

m s)j ta L a b

(%) (%) (%) a) CC) (%) (cri/g) (%) (kg/cd) mm n^&

T^-
70.0 21. 1 5.0 40. 4 38. 1 74. 7 22.2 37.5 46. 1 45.9 5.7 7.2

±2.0 ±0.5 ±1.0 ±0.2 ±0.2 ±1.7 ±1.9 ±3.6 ±3.0 ±1.5 ±0.8 ±0.4

L W D
73.3 22.3 2.4 41.9 39. 9 79. 8 19. 7 32.3 56.0 44.9 4.2 6.2

±1.1 ±0.6

1+
p

tCk

±1.7 ±0.6 ±2.4 ±2.7 ±2.0 ±17.5 ±2.4 ±1.4 ±0.9

* * ** NS

*
*

NS NS NS NS NS NS

mm: ItJiL, * : p<0.05, ** : p<0. Olo

ue

ym —/U yBi

(mg/lOOg) (g/lOOg) (mg/lOOg) (mg/lOOg)

10.8±1.4 0. 11±0. 01 59.0±1.7 1.08±0. 09

L W D 10. 1±2. 3 0. 15±0. 01 49.8±1.7 1.01±0. 04

NS ** ** NS

?^)NS : L, *:p<0. 05, **:p<0.01,

4.
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S7 (P-X) (A)

# 15
0

tj Pi i\iU

T ^ - 13 15 18 20 15 17 17

L W D 17 16 13 10 16 14 13

M m NS NS NS NS NS NS NS

mus • * : p<0.05. ♦* : p<0. Olo

ms (P-X) (A)

B
# 0 ji

9

W ✓ 1C^ t4 Hi IhIJ

T ^ - 16 15 12 14 13 6 14

L W D 15 14 16 14 17 23 17

M m NS NS NS NS NS ♦* NS

aE)NS : L, * : p<0. 05, ♦* : p<0. 01,

V # m

US I (gBWI^S^)

rj/-fiLWD{c:Jt-<T^W't§,

^htiito r^-\X

't#<, JiEW»3<^DGtt^@p°p^^c:i6.f^Jfev^

T^tz, ^mmxh^

^^Mfi:6S<£v^wi:;dSgS-efe§'''^v^^pn•CV^5o
^xh^<ox. ttz,

«9#< Ti/-;6SLWD{c:it-<ii^|:43j;t5^)|sfg^^ds^^oTVNfc:: t(i. m\iimtmm(D

m^\zx^h<Dxhzt^^htitzo

mmn (m^mm)

S^b^6^J^4^1^^:l^3V^T, ®5^P^J§iaS-^l:ftT^->iS5.0%T-LWD02.4%{Cit'<^^tCi^< , tK^,
jstJKSfe^. mz^7i(.ti\tT^—d^^Mi^m^ofzo

K(Dffi5p^f^j!gjtetij-g'(ijj«^5%''-'="-efci9, Ti^-hmm(D^mxhotzo m
/tfe,Ttit,

mm^&r^^:d^otzrzi^k^^^tirz, j3ia5ffi^ft^j|sf(Dj^#^^tt^-rv>;ds^iii(±LWDi:i^i:i^j|sf^
l^^r^^^LTv^5;tfe, T^-(Dms^mMi*-m^^fzztitffam<ii^i±xh?>t^^^titzo t.fz, m

ir^^e), ^thn^^ti6fzi^m.^m^^xh^c t^-om
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1 m m

mi,c0LMi^tfc^fi?.^){sfvtzMmM, T ^ y mmm9

L/c<scPE, ' ^^>vi—^m^mm^o.5%mmLfzmn^fi^^Lfzmmm,

r ^ \tm.

Lfc i :: 5itJAT<^ ^ :fc »? T'fco fCo

1. '^-ti^^^{^fcv^T, Mmmz.it^i^cp^, mp-\-mmmx'^Mmmibhti,

^tl^*n27.0%, 34.8%<g:Mtfco {SCP+^^ET'^Si^

3. 'l£CP[Si:<SCP+^^E;T-|EW0^;JS:^<

{if^t-feofco

^:x±(D::t:d^h, ^t

E ^ m

oTtT:^o,

Lxm^ :^^<^M^Mt:rif, m^MizMLx^&i-:5T ^ /m^miaLfzmn (i&cp+AAMm)

X6mf'\ Lxn. ^i^7'r-if^mimm(0Mn

mmizxv.

Tv^-5o ^^x, mcp-i-AAmnizfmmm^mMLfzmn(omwm^(D^-^t)'^,

mui3j:v^m^mz-¥^6mmiz-D},^xit^^mLrz<Dxm^'t^c

mnmn(0B^m'^=tm2, ^^rn^^msizmLfz. mnmnaf^mso'^TOkgcDm

WMm^i3Xv^i^m70'^ii0kg(Dmw^m^^mmLrzo B^m^mm'^izmmLmmLrzMmmn^

^^LfzMmm, Mmmn\zMLx, M^i:{c^t-c^s-r63@

(DTK/m ;^f-ifr=-iy) ^^^;!JI] LM tfcig:CP+AA^J|sf^jis&.^ Lfcl&CPg;, ^

5%mm Vfzmm^, ®CP+AAt^3iSf}C?i^l:^^$rO. 5%»D Ufd^SCP+^^iSlc

E^L/co

tt^tto.5%«pLfcc mimm(D-<^^>m^ttimoom^/gu±,

xh^o
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iz

MmK

^SCPE

mmK

m?+mm^

a 2 mumnom- 1^

(2003)

^ m n

i&cp+AAm^

5%«n

<£CP+ AA^JjSl- +

: %

(30~70kg) (70-110kg)

Mmm {SCPE mmiK SCP+IIE ^scpe: fiCP+SIE

=.mm 72. 50 78. 92 83. 40 89. 50 83.90 90. 00 72.00 78.42

2.10 9.50 14. 50 3.50 14. 50 3. 50 22.10 9.50

3. 40 9.00 — 4. 36 — 4. 36 3.40 9.00

1.00 1.00 0. 60 0. 80 0. 60 0. 80 1.00 1.00

0. 50 0.50 0. 50 0. 40 0. 50 0. 40 0. 50 0. 50

i&®L-y — 0. 37 — 0. 33 — 0. 33 — 0. 37

L — h U:i-=.y — 0.11 — 0. 07 — 0. 07 — 0. 11

— 0. 10 - 0. 04 — 0. 04 — 0. 10

m^mm — — 0. 50 0. 50 — — 0. 50 0. 50

0. 50 0. 50 0. 50 0. 50 0. 50 0. 50 0.50 0. 50

a 3

rWrnimffl (30-'70kg) (70~ 110kg)

Mmm i&cpm mm^ fiCP+g|g nmm <£CPE mmm fiCP+llg

TDN 76. 00 76. 00 75.60 75. 60 77.80 77. 80 77. 40 77.40

CP 17.21 13. 46 17. 16 13.41 14.21 10. 86 14. 17 10.81

1.39 0. 99 1.39 0. 99 1.11 0. 75 1. 11 0. 75

0.51 0.37 0. 51 0. 37 0.42 0. 30 0. 42 0.29

y i^:y 0. 64 0. 45 0. 64 0. 45 0. 52 0. 36 0. 52 0.36

uyfi^y 1.48 1. 20 1.47 1.20 1.34 1. 10 1.33 1.09

V 0. 83 0. 84 0. 83 0. 84 0. 64 0. 65 0. 64 0.65

ifi=.>+nf> 0. 53 0.51 0. 53 0.51 0. 46 0. 40 0. 45 0. 39

7x=.fif77=->+fv'yy 1.41 1. 04 1.41 1.04 1. 17 0. 85 1. 17 0.85

h U:t=-y 0.61 0. 55 0.61 0. 54 0. 50 0. 42 0. 50 0.42

hVzf}>yr>' 0. 23 0. 17 0. 23 0. 17 0. 19 0. 13 0. 19 0. 13

/<V y 0.71 0. 54 0. 71 0. 54 0. 60 0. 45 0. 60 0.45

2.

ltc.

m<Dmit^wm^40ketL, 4x407^>'^j^&{cj;t)^ii

Lfco ^fc, mm^'(^h'rfzih<Dmm^imm,

L, SSt>:7K^tfc„ n^m, tJ:7»c:i:,

mm, mmmm'to&tLfZo
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2)mmum

|^®^tt200l¥8^ p52002^3^ (LWD) -C,

mm^m2m, iit2^^^[sicgaeLfco

mMmm (^P1.2m, ^n^2.7m) Idl^-foHK^L, ffi^^^MllOkg^
T-tr^'^ofCc t^5|Sf$&-^{i, ^^iSSO-TOkg-eiEW^Se^^JN-, 70~110kg-ej|GWm^ffl^5|Sf^^®f^tlU,
istJcTjcttfc, mmmwim, igwb^.

mm, mmm) t\.fzo

N m m

^)Rmum.

{£CP+^^|2fi^HgElcJt-<<g:i)^-f

mcmv, ^Ay^i^mhm^XhotCo <g:CPEi:^£CP+

ig;CP+^^E;{iS26.79g/0-C-§'bii^'fc<, «fev>r-teCP|2

23.97g/0, ^^g;4O.72g/0, ^^^41. lOg/0 t), UT^SCPE ^ ^SCP+^mE-C^^

f£Mi (p<o.oi) ^ti^ti.27.0%, 34.8mi^tfco ^fc, mmmt,

#^|221.14g/0. '(g:CP+^^iK21. 05 g/0 . 54 g / 0 ,

f&Q.?%n. 86g/0(^lIl{;:i^VN'(if^:^Lfc„

a 4

nmrn ^scpis; mm^ mp+mmm

(kg/0) 2.24± 0.25 2. 28 ±0. 22 2. 29 ±0. 27 2. 29 ±0. 24

^tKS ( J/B) 4. 30± 1.11 3. 30±1.34 3.96±1.72 3. 49±1.00

(kg/0) 0. 48± 0.27 0. 49±0. 19 0.51±0. 18 0. 55 ±0. 23

(kg/0) 0. 17 ± 0.09 0. 17±0. 07 0. 18±0.06 0. 19 ±0. 07

(kg/0) 3. 14± 0.95 2. 68±0. 88 3. 08 ±1.29 2. 59±0.89

mmm^m (g/0)

(g/0)

(g/0)

(g/0)

60. 64± 6.37

7. 18± 3.40'

33.92± 9.37^

41. 10±10. 15^

47.86±4. 82

6. 03 ±2. 80"

23.97±5.00°

30.00±6. 23"

m) /h:S:^Mi^#^(::P<0.05, :#c:Sc^mi^^rai::P<o.oi-e^^

2) n=4„

61,86±7.85

6. 80±3.48

33. 91 ±4. 40^

40. 72±6. 38^

:h^

47. 84 ±5. 73

5. 99±2. 66''

20. 80 ±6. 07"

26. 79±7. 16"

2)fiEWIS®S

-tSCPE^igCP+^^Eft, MMIZ{^:^tTIEW0^. 10¥J^Jift^fi,

SMlRjt^feo fCo

as

mnmmm lew 01^

(kg/0) (0) (kg/ 0)

2.60±0. 41 100± 7 0. 82±0. 16 3. 20±0. 16

i&CPE 2. 60±0. 37 106±13 0. 76±0. 15 3. 47±0. 38

mm^ 2. 51±0. 14 100±10 0.81±0. 05 3. 09 ±0. 08

m?+mm^ 2.41±0. 19 107±14 0. 75±0. 11 3. 23 ±0. 25

m n=4.
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ZWimmn, ^^mis:(::Jt-<<&CP+^miST-^-^;^# < t::feOfco

me ^mfS.m

w m m m
E ^ m W m

(kg) (cm®) (cm) (cm) (cm) (cm)
83. 1±7. 7 18. 0± 1.80 2.9±0.6 4. 5±0. 5 2.4±0. 5 4.3±0.4 3. 7±0. 3

iSCPE 82. 1±4. 7 18. 8 ±2. 07 3.0±0. 7 4. 5±0. 8 2. 5±0. 2 4. 1±0. 1 3. 7±0. 3

80. 9±3. 8 18. 9±1. 73 3. 0±0. 4 4.4±0.4 2.4±0. 3 4.0±0.5 3. 6±0. 3

mp+m^K 81.5±2.3 20. 3 ±2. 14 2. 9±0. 6 4. 7±0. 5 2. 7±0. 4 3.9±0. 7 3. 7±0. 5

ai) (PSC) fCctsMc
2) n =4o

V # m

<£CP[2:^{g:CP+^^ET-'l£

t-Ci5!9. ;^t^^^{;:fcv^-c t><SCP+AA^;jsftc: j:-stJCTK^,

^^tltZo

-5-A/#"fr-ol:<gi^{cov>T, 5%^J!jn{;iJ: 0. ^mmit
^;6S5. 7%[^±u, tTV^;5o

1%, 37.2%i&UX^tztm^LX\f^^o

Mb, t.tz, ^

^ t V^ .h P,ti.fcc
rW^l^^c^oV^-c. ^tiJfeVNt>oo®CP+AAt^:jsf^iM^2isfi: tfcigCPISio

J:t)^<£CP+^^E-CJiEW^^;6S:^< i^^^#-frog^;:oV^TIi^SMT'tfct50<D.

IEW^^^Ef3^cjo^tS^^#^-froi^S{;:ov^T^±:^f^36Si^:^gT♦fc;5„t
fz, <Scp+AAt^5isf{c:oVNTfilEWJ^--
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(2) r 5 y mmm^f j: s
)?J)IK±i3 J: A/i^-SroioffiS

#^;t:iiLA mm Xm:^:t

I M

T$ tT, lEWJ^

4-Lfc<ScPK, T ^ • =^'>7*:^—if/u7^-^^0.07%
mAPLMLfc^3{sf$r^-^Uyb<g:CP+^mo.3%E, T ^ / |gMP^!|sf{c-ii5^5^:h—^

5%i:-fe/v7 —^sro. i2%^^:6n tp®i tLfc^scp+^^o. Lx, mm

55(Df^ ± {co V^-cJttfc a: w5 ^ T0 ^ 0-efc o ^Co
1. {£CP+^^o.5%|E:tt^MKt-Jt-<IEW01^, 1

2. (M, W, ®) teCP

t, <SCP+^^o.3%|Si3j;T^o.5%|2(i<g:CPIE:{;:Jt'<i£VN^:Sr^i-'fgf^{c$)o^Co
3. Mmm2. 16%{;:it'<. '(£CP+^^0.5%|Z84.26%^?^j: t) I.STjK^ h^;tf-[^±Lfc:o

n Jft w

mcp+khmn)

'(g:CP+AA^3isf(0^&-^{iJ^(^WIIJK?:i?<-r5^l^{::fe5'' r

ytfe, '(g:CP+AA|^Jjsfjc-<i{^f-':h—

Mb, I^^J|sFo|EW]^-^^-^{cj;5i?J3gB5Jl;^:^joJ:t;$J;l^^i'^l:^-^oj^^^c:ov^"Cltl^5:^f^tfc(D

nmx 2002^10M ;i^^2003¥3>g LfZo
2.

0.07«inL|^S!ibfc^5|Sf^^&^Lyi:{£CP+^^0. 3%E, <g:CP+AA^5jSf{;i^i^
5%i:-fe/U7—if ^0.12%^^D blijlsi LyS:®CP+^^0.

Lfcc

* :
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ai ummii-

IZ^ ^ m 5^ 1^ ^

vm-r ir/1^7—if

nmm. nmmn — —

{SCPIZ <£CP+AA||JiSf -
—

iSCP+^^O. 3%E // 0.3%^;[jp 0. 07%^;tlD

^SCP+^^O. 5%I2 // 0. 5%^;!jd 0. i2%§s;!ii]

0.^m0.^m2,3{:i^vfco ^^mso-rokgoiEWM^ffli:70-110
kg<D|EW^^ffll^3iSf$rMLfc„ 0;4^^^^Jp^'tc:^<5VNTMtfc^m^3{sf(;iStt-C<£CP+AA^J|sf{i,

(y

V^v, ^m^ULfZc tfc, mit.mMit^^

t±/uy—€^mmLrzo ^iyyi-—^^^m^<D-<ii^^>^m^t:^it800^{iL/g^±,
^iy9ym^t:/J^t25W/gKl±vh6o mmH^m;fj25om^/g&.±-ci:>6o

m2 1^ ^{£:%

rWMSBffl (30~70kg) (70kg-ii0k&)

i&cPK mmm |CP+l|0.5Xg nmm {SCPIZ fiCP+g|0.«g ia>+sio.s(g

unm 71.25 77.76 77. 76 77. 76 82. 15 86. 85 86. 85 ; 86.85

22. 90 12. 00 12. 00 12. 00 13. 50 4. 90 4. 90 4. 90

3.45 7. 82 7.82 7. 82 2. 60 6. 15 6. 15 6. 15

Bsy 0. 65 0. 70 0. 70 0. 70 0. 45 0. 50 0. 50 0. 50

0. 75 0. 75 0. 75 0. 75 0. 80 0. 80 0. 80 0.80

:®efeL-y — 0.31 0.31 0.31 — 0. 24 0. 24 .0.24

L- — 0. 09 0. 09 0. 09 — 0. 05 0. 05 0.05

— 0. 07 0. 07 0.07 — 0.01 0.01 0.01

0. 50 0. 50 0. 50 0. 50 0. 50 0. 50 0. 50 0. 50

'^' W-t'+i'yt-t* —
— 0. 30 0. 50 — 0.30- 0. 50

—
— 0. 07 0.12 — — 0.07 0. 12

:%

lEWmiffiffl (30'-70kg) SGW^»!ffl (70kg~110kg)
Mmm mPK mmm mum.m MWM ISCPIZ ; scp+gio.5w

TDN 6. 00 76. 00 76. 00 76. 00 77. 20 77. 20 77.20 77.20

CP 6. 80 13. 40 13. 40 13.40 13. 20 10. 50 10. 50 10. 50

1.04 0. 75 0. 75 0. 75 0. 76 0. 54 0.54 0.54

t 0.45 0. 35 0.35 0. 35 0. 36 0.28 0. 28 0. 28

>r yu^fi/y 0. 63 0. 46 0. 46 0. 46 0.48 0. 34 0. 34 0; 34

iyy 1.37 1.09 1.09 1.09 1. 13 0. 90 0. 90 0. 90

0. 83 0. 83 0. 83 0. 83 0.61 0.61 0.61 0.61

m-y+'/T^fv 0. 56 0. 52 0. 52 0. 52 0. 46 0. 38 0. 38 0. 38

7izA'77z> + fpi/ 1.33 0. 98 0. 98 0.98 1.02 0. 74 0. 74 0. 74

b 0. 60 0. 55 0. 55 0. 55 0.47 0.41 0.41 0.41

HI7* YVr'y 0. 21 0. 16 0. 16 0. 16 0. 17 0. 13 0. 13 0. 13

0. 69 0. 54 0. 54 0. 54 0. 55 0.43 0. 43 0. 43

m TDN : CP:
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3. mum

(lwd) -c,

4.

nmt, mmmm (RgP1.2mX^fT#2.7m) {::l^ToiIx^ t o

m30kg'-70kg^{crWMffit^Jisf. 70kg~ii0kgB#(;:rW^^ffl^3^5r^&-^t, iS^TKttfCo
5.

lEWBic.

m, "Wmsum) tLtZo

D A^O. l%i^-t::Mntyh^5isf^^^L, io-rfcJ65 0

4 tTia^LfCo ^^^mm<D4Bm, ^0#-fro^A/C>-gp^M®iLfc„ 1^W.J^Ay

N m m

^^^m^m4\z^sLfco iEW0^.

fat^^tzo ^figE;iJ:^UTi£CP+^^0.5%I2fi. rW0^. 10¥illii^^a,

\ZhotLc

^4

Mmm

{SCPIS

®cp+®^mo. 3%m

<£cp+^^o. 5%ie:

IEW0I&

(0)

90. 8± 5.4

95.5±11.6

98. 8 ±20. 8

86. 3± 4.6

(kg/0)

2. 63±0. 14

2. 55±0. 17

2.44±0. 17

2.60±0. 06

(kg/ 0)

0. 84 ±0. 04

0. 82±0. 09

0. 79±0.12

0. 87±0. 05

3. 14±0. 40

3. 15±0. 19

3. 12±0. 33

3. 00±0. 17

m n=4„

^jiijtem3gi5{i5izj^{i{£cpiz;6s

3.8cm^^'b/?:<, ^<b®^^Sr®PLfc:<SCP + ^^0.3%B::}o j:OJ{g;CP + ^^0.5%IS;{±, 3.3cm, 3.4cin^

ms ^mj&m

(kg)

MfiSE 78. 1±0.9 3.3±0.6

©CPE 77.4±2.1 3.3±0.6

<g:CP+i^^0.3%|2 77.5±1.2 3.5±0.4

<SCP+^^0.5%|2 76.8±2.2 3.1 ±0.8

m) n=4o

2) (PSC)

w

(cm)

'W m m

(cm)

J^

(cm) (cm)

3.8±0.3 2.2±0.4 3.5±0.5 3. 1±0.3

4.2±0.7 3.0±0.5 4.3±0.8 3.8±0.3

4.3±0.8 2.3±0.4 3.4±0.5 3.3±0.5

4.0±0.8 2.6±0.2 3.5±0.3 3.4±0.4

^i^^<D60kgilJ^^i:90kg^lJ^^(0^i^t^{l:^(^^±^^gll{;i;^tfc„ ^i^^i{b¥f4^BSE82.25%,

<£ CPg:82. 16%, >lg:CP+^mo.3%IE:83.39%, -(gCP+^^O. 5%E84. 26%^LT®CP+^

m 0.5%E-C1.877Kh'V (P<0.05) UfCo t.fz, 5 r i:
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(3) ffiWR® ^ A/Rfe i

^5tc«A ##iS *63®^:

m!KmT0:»

I II

KWtt^^riil6SfL-ooK®A.^Rfc•J;0!aS. V>, ffl. ®«&«a«A#tt®»-S:-3aS:fi«S-er5 r

tSreWtUT, tt»«iS«J;WrW«S!«rftofc, E*®C0:»:ffl«SS!!l|c®#!iL.

•&fl. 'jy, m, S^fiti^UT^S-tSrs/K. i'—^500*ffi/kg

tsXXT^f'fi—^ • -fe/v-?—ga•g•a^S^0.05)^•S:•^•l^•ei^jS^DL-fc«»S:ife•§•L-fcffi®ES:K:l^, it

IS«^WLfctr5. KTOfflOT&ofc,

1. ffi«Ei4. »figEiiJt'<as. v>, ffl»-B-ofl-e**/iiias®a)e.tT-, asg-eai.s*,

23.1*, Sfc. S#-BroSttffia^5ffllS]C&.3fc.

3. «*sgis.

«±®wti>6>, IEW»C«««»Sri!S-^-f5r tCJ:!)ffirtttS:«tKpUoo, SSA»e><Dtt«, !) i',

«#-e-ofi:«sffiaEStT,fc. 4fc, J.A/.

iftvfc.

I S

TkS^SKJtiSCfcltSSlR. !) l'^#*asp«0?feiE^BEi|sf®i®i6(;:i5lt51tlE'P<D«.
«So.S>A/Riaal4^-^S•^B»!'j:t®^:^^:•^TV^5, SS^fcA/^jaa

l4®3aK«fc-(tT?'5:<. j.A/R<Da:-^fiK»-Srfi»i1-5fc»«MA»e.<DlftW%i6:.5ITfct), BWttSrift

RfUoo, K«>t,®a«*?gfS:®«S-ar5it«saS«:iS®i:>&-oTV^5. mi^h<om, S.

S»-frol:Srffi«$-ar5aW". !) v. «13-arSSW'-".

tf • #•>?:(—tfa-g-»5gt-fe/W7—e»fflltc±5K®?B

<t*®|6)±(;-oV^T®SL-TV^5. LA'L, Ufcfilis^O««Co^^Tro«^l4^)>!a

SrMSt. P«!isf(DE*K--i^4-CJ;5a«t:oVN-CJtl(!<fe?^L-fc(Dt?«©i-5.

KKE»tt«M««sfS'i^4-l,fcistMEt3±0!®affl»Sri®-^LfcffiJ!EEt Lit,

Zta^L-fc, «l*a»l4, fl:S30~70kg®lGWS9Mffi. frm70~110kg<!3SE*m

l;iSp»L,

TV^5 9g^a»J"®±®^Jllft (fl:a30~70kgOB*fflrMfflT«45ppn, K»55ppm, 70kg«±OJB*

aMffl-CffllOppm, ffi^SOppm) STiSfll UWS Lfc, »M!i^C«L--C, niS&

«:2)ssa. mt}HXfm.Sii!;&iiii^hrtf, ^&i-imors.y^ (v-v'y,

i.u:ir~>, hyyi»7rv) SrSSfifflUOXSa t «:5 J; 5 CSffll t.

®7-< g500*ffi/kg. • •feyl'9—tf^ftSSSSrO.OSJS^-tv^KiSJllLTWSLfc. '<

—-esooomffi/g. -fe/u?—tfi2o#ffi/g£i±-cfe5.



90 (2003)

a 1 ¥<fl[ : %

JEWStrS! Oo-Tokg) IEW^»!(70-110kg)
mmmn Mmmn i&mmn

-mm 71.85 71. 16 79.46 86. 34

±a.^ 22.40 16.00 14. 40 7. 50

3.40 3.40 4. 00 4. 00

nzv 0. 70 0. 35 0. 50 0. 14

0. 58 0. 90 0. 63 0. 95

0. 20 0. 20 0. 20 0. 20

0.50 0.50 0. 40 0. 40

0. 35 — 0. 40 —

mmL-Vi^y — 0.21 — 0. 22

L - h U:^=.> — 0. 05 — 0. 02

— 0. 05 — —

L- hyrh^r:/ — 0. 03 — 0. 03

0.0106 — 0.0018 —

(iiTK) 0.011 0. 0027 0.01 0.0027

— 0.10 — 0.10

— 0. 05 — 0. 05

a2

JJEWhU^ (30-'70kg) (70- 110kg)

sf ^mmn

TDN (%) 76. 70 76.49 75. 00 77.63 77.46 75. 00

CP {%) 17.09 15.05 15. 00 14. 25 12.00 13. 00

±vy (%) 0.53 0. 45 0. 45 0. 48 0. 39 0. 40

^y^fyry (%) 0. 28 0. 20 0. 25 0. 22 0. 14 0. 20

H (mg/kg) 51.39 9.25 3.50 15.29 7. 24 3.00

(mg/kg) 85.44 51.31 55. 00 76. 68 46. 24 50. 00

!)i^y (%) 0.85 0. 85 0, 75 0.65 0. 65 0. 55

m-y+my(%) 0. 54 0. 53 0. 46 0. 47 0.41 0. 34

hu^=^y (%) 0.65 0. 60 0. 49 0. 52 0. 44 0. 36

h9rh77y (%) 0.17 0. 17 0. 14 0. 13 0. 12 0. 11

m) TDN: CP:

2.

Dft^KK

^m\t, 2003^8^ (lwd)

S^^::ov^T{i^^i^:^;&S:^ctv^fc^^)5fe^^2^-fo^2X2(^^^' nx:^--/<-?fe-eESLfCo

^m40kg<D^

^ (D^ 4 0 K$:i: U-Cf-:/3^i O/Co

IEWStf^ffil^3isH.65kg^55Og-foi0 311]{c^[tT^JPSjii&fi|L, I^TKli S SfifczK t bfco

fi^CTKa. ^A/#iirofi:, y v,

{c-^Lite U
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^^M^j:t)fT^cCo/co usk\t, ^^mmmmT'^iumm-kL, ^jfiLt-c^^ifici^bfco skm^mtjk

h(fP)ti^ie^XllM) ^cJ;^)^T^j^o]t„ vy^^,

^Kj^(iH7c3:£$is (lwd) -^mm

^m2m, ii|2]^Sr#ElcgE®Lfco

nm\t, mitbwm^okgt^hmmi^mnokg^'^mmmm (^pi.2mx^fT2.7m) ^zi^sLnLxn^i-otz.

^5|sfj|&^ft, «:m30kg-70kgl^|EWIti^ffl«^J|sf. 70~ii0kg{;irwm^ffl^!isf^^8ffj^t?u, t):7Kfi

S LfZo

n^), M^^tLfzo M70kg©J®^^Wit^Ffdl0»fe:^»jfiLU,

^m\z.^\.fz.

IV fg m

1. ftmu^

l|3|sfigms, tilTKfi:, ^A/#-frol:, ^

•frofi, J^A^^Vy, ^#^^oi:l::oV^-C, ^tmi2;6Si^^m2L 2Og/0 , y ^1. 21g/0 is

A/Cf^#^oS O.78mg/0T-fcofcO{c:^L^g:^^IZtti^^mi6.69g/B, ^^4'P :/0. 93g/0 ^5 J;

A/«^'^#^i:ofio.i6mg/0-^fc»9, yyp<o.o5, ^p<o.oi) n^m

X'21.3%, yVT-23.1%, mX79.0%^n^fl^mLfZo Hfz, ^

,^|2-e22. lg/0, {S,mKX21.ZSg/nXhofZo

ms

nmK

(kg/0) 1.61±0. 07 1.62±0. 08

(L/0) 6. 23±1.27 5.93±1.41

(kg/0) 0.418±0. 102 0.415±0. 161

(kg/0) 0.145±0. 035 0. 138 ±0.049

^^•e-ofi: (kg/0) 3. 49±1. 13 2. 97±1.43

(g/0) 43. 30±0. 19 38.07±0. 19

(g/0) 5. 06±1.22 4. 34±1. 10

(g/0) 16. 13±3. 12 12. 35±2. 78

(g/B) 21.20±3. 56* 16. 69 ±3. 29"

V (g/0) 5. 56 ±0. 24 3.81±0. 19

(g/0) 1.21±0. 38* 0.93±0. 34"

(mg/ 0 ) 170. 53±7. 55 40. 16±1.92

(mg/ 0) 77. 98 ±34. 19* 15.94±8. 26°

(mg/ 0) 220. 10±10. 96 160. 68 ±8. 75

(mg/ 0) 34. 24 ±15. 08 30. 51 ±13. 84

^1) /h:fi:^^m^^-^rap<0.05. ;>c:S:^^^^-^rap<o.oi-ew;ti

2) ^lin=4, fi2^-fo2X20^ fe{::J; I9ga®,



92 m4i^ (2003)

^4

(mg/dl) 8.4± 2.7 9.9± 1.5

mmvyw^m (mg/dl) 8.0± 2.0 9.5± 4.3

mm& (ug/dl) 239.1±32.9 260. 9 ±42.0

(ug/dl) 122. 2 ±37. 4 125. 8 ±28.1

2. SEWKK

IGW0IS:, bti

ms ^Wfitilt

(kg/B) (B) (kg/B)
MmK 2. 74 ±0. 30 104±3 0. 77 ±0. 05 3.56±0.50

2.87±0. 23 98±9 0. 79±0.06 3. 64±0.43

me

IZ^ W m m J? (cm)
(kg) (cm') m ® 3gP^5]Zj>^

Mmm 80. 5±3. 0 18.0±3. 4 3. 6±0. 5 4.5±0.6 2.6±0.5 4.1±0. 4 3. 7±0. 5

79.0±3. 3 18. 5±2. 3 3.6±0.5 4.2±0,7 2.3±0.5 3.4±0.8 3.3±0.6

m) (PSC)

2) n=4e

IEWK^<OjL?t^^^^7m7p:bfc:„ ^^1284, 7ug/dl{c:^ tIS
^12133.3ug/di"e^S {P<0.05) {;:iiv^'{t^^Lfc„

<iti:S70kg^lJ^^

nm^

(mg/dl) 10.1± 2.0 11. 7± 3.2 8. 1± 2.3 10. 2± 3.1

(mg/dl) 9.1± 2.8 7.1± 2.0 6.7± 0.6 7.7± 1.3

mm& (ug/dl) 272. 9± 15. 9 278. 6±17. 1 317. 7±67. 4 335.4±51.9

mmum (ug/dl) 84. 7±22. 0* 133. 3± 8.3" 124. 4± 28. 6 108. 3± 17. 4

:hy)

2) n=4c

V #

^Lit, y -f ^—^^m(Dmm^\^mMir:s>ztKX^X, 23.5
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v>, m, m. i6%®SEL.fc"taeuTv^s.

mnttma-hmmm, 'j>, ffl#-&o*s;ffi«-pg:5fcoi:#;te)}i.fc. kzks:, «»-B:oflc-ovN-c

¥^ttT5XSai:>c#<®^L)S:«»ofc. ^ ^«-g-»S?0.5Xt-fe/u
7—tfo. mnmn&ioKi. 0 STdi'f >• t-oiSiiis^iein. io*K±®J•^#•e•oSfi«4s

Sa^Stft^Lfc. *KKC3b'V^T^30j>A/«:®fi:,

^S:»mL-fctr6, »SgEC»+5ffi«l2:®$E®iHft^ro|6)J;l40.5%S«i;it JftoT:fc-t), *Kgi
0^^#•a:•oS2:S®fe•r5t®t<CoTV^fc, K

s fccsi< c: t i4B«-c& 0,

SSatt-arofttoV^-CH:, *«ei4®«) e>tl.-f, ¥is«t?10*sa®ffi«(c:t ISHK•o^,^

WteAWS^aaCoVNT, 7-f

vaa^Pjilv, ffl. ffi«&asjSl»L®iEsp«!igS5" t SnTV>5o *|rtgltTH:fta}KK. lE*|S;8fettj

IE«l«®Cfc(t5»*AK«. e««ai4»fi9El:«aEI;::*S^I4®»t.tv/id'ofc. L-A»L,
^i»(4a®ECM:'<fi«Et?A»75;«iSiK;&»). tt^«i®®*SgWCovvTtt. *, S.
< >5:5«l6l(=3bofc. r®C:tS>t., < gS®«rtttSril«»-e# 5 t® t#

tTlf. S^fi:fc»LT110*®«OT5 tfcc: t tWg«lRlS-»;t5itiS-C#fcilSi:#

&.±nz!:ii^b. «S5fl»tlt'«K®««ttS-iit«FL-ooS«*#«H®g|g, y y,

«#-froas:ia^cfi«i-5r«fc, iA/mi3J:u!^A/"(>®®#-a:-osc-o
V>-C fcfts-fs r i $ tvfc. Kir 5 / J:!) igiU UT«

9, <^««mSj£JS-efe5.

VI §1 X Dt

1996, ®waw^?>®sms«»s, 33(4), 144-151

2)Uj:$:em • A«M-• «»«g6, 2001, • TS /J:5)R,S-A/4=®S«*«S®ffi«.
KffiSWK®^i», 41, 78-86

3)^A^- • -SMSW • • -f-fflSI# • *fiW- • "fiSE, 1998,

Km (mm), 9, 73-77

4)*fP®® • lli*^r • fe®36«, 1999, KSg»«?sti^#(;i5IE*K®.i>A/#-a-3fi®ffi«, ffliw
ja»K5f«, 18, 126-130

6)»7tciSA • xmt. • #«•« • ;fcHjE2; • • gE9.sfistc*, 2003,

mmnmind), 4i,

6)a#jkS«g#2Kma«^«*»^, 1998, (1998*)ig), 12-46,
7)i6*a, 1971, 9ii^m^nm.&, 507-612, sihs

W?5«« ; ttSIEB
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;fcH3E2 <•!•«•» ^^itA

#^Sk«

I H $5

®!<t«aiii»s:stt?5S6#<t«(K<b«)" ci3itaM:>:®iBo^35®jajass-Sfef}-f5fc», aa*

#ttll^O^8S(T-N)agiSl00iiig//£lTI::>S:5r tSfg^i t. SSSIIiEWKSrff KKli, K

<b«(::i 0 hit 9 1. 5m'<D?§^kSrft B»A U. 24Wre?'l'-!'--C?tf

ofc. f§^K»A2^rami;:tf-oaSrJ&». 2P#Mri:lcra>:«^i:lfo^5:4|B]<

ftmroffi-3^Sr3NFMff>S:ofc«, 3*mottK^IWS:t8(tfc. aaTkottttSrPfiU. ffiS

(c®•^-5Ss^sfl-o^^•c»aLfc. 4fc. T-N(::o^^•c2l«pMagai^(aiKaK)cjb•^t5al!£ffittt

gitfctr?.. eftl4EtT®t«»)-rS)ofc,,

1. ®a7k®T-Ngai434.0ing/it?fc!3, T-NKS£spl4, aii5iaei!92.5*-Cfe-3fcO(;^Sf U, W^BC

l497.6*-e&-3fc„

2. mi<:ffieCJ3lt5«!:a^k<04«Hb^«lKJg||^a(BOD)l431mg/y, <t;#KlS!t!IS«a:(C0D)l475lng/;.

SiStlH (SS) (4126mg/i-Cfeofc.

3. ®«!|sf&i4a88aejs6,490P3/^. ia:>:aeas4,396n/^-efeofco

4-|Hl<DttKi57kl4B0D«ia*?5®ai!liS;k:t < . TN/B0DitAS3pi5t?0.18-Cfeofc. r Jv(4g^(:ifclt

5?57Kl:ia«t^S5®®a«!B»'5:ft#*-"-efe-3fc. LA>L!5:is&WI:>:aeic*sitS»a7h«T-NI4

SSi: LfclOOnig/;«Tt<Ct). IH^<:iB?ECJ;0I^S^«!l6l±Lfc. Sfc, [Sli>:aeiiK(t5»a7kl4.

!8!l;£Ufc^T®J®@CfeVNT#7KSMElTT?fe-3fc.

n i® ®

mmmyk-pnmma. \:

ii«TSb®itty9v^ hvt>)#ML.. #ffl,

200i^lc*®^»Kil:)£<D3S:jE4!feO, Ty^=TttSsR,

@IC«i£Sn, #7K*iet4100i»g/;i:^f<.fc". SM*l4g^S!?t UTlSOOmg/itii-oTV^Sas,

•f^±E<0i 5 isasil-® !5 iiSixS r 11 " fc». l^±45^» e>ft-CV^5,

®a7k»ttii«®T-NjgflEA!iooiiig/iuiTi;!'j:5rtsrssit.

in

1.

K»I42003^7J 5,2004^2^ S-e®«IB t L, "CSSIS Lfc.

2. fitK^TlC

tt|it?5*l4, a»®IEW®®?§JkSrfflV^fco lBfofc?)0»A?5*fil41.6m'i Ufc.

3.

S1lS"-CI4. S[«S?§7KI4Slgfl:I^S!ifL*««bfiiS'F£1-5fci6, ?57KSAICi •) *««iSrttofcE

mi4. b. Otf-rrtlciO,
«s#e>n.fc. »:<D«/j:m^a®iSr<T'S:ofc,

mXm^iDi'-l hS:®ll;S%L,fc. g!{b«(cKlt5l4oai424^H#''f-7-Ttf-3^»tBSr
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mmLXnt^ofZo •9;{i^;tL,

?^7KSA

0 2 4

a) m^<D im%,

12 14

\t^±,

16 18 20 22 24 (hr)

ftet^Sr^i-o

1 Tb^^^IeCD^-I'A^A'-K

4. nsJssfccfcMij^:^/^

J:t5^a7K'f'OT-N, BOD, CODjSitJ^SS^M^b, M3l{;i|?-t-^m^J|Sf LfCo

ay ^ ^ g is i; M ^ ^ ^ 1{:::^ L :rco

nmmmss)

wmwi

BODiiliay^^CBODtrak, ±yhy/um^^m)

COD METER(C-331-S,

1. SA557Kfc.i:U:toS7K(7)145K

SA^7KJ5j;t;j^S7K<^+tiyi^^2l;i^Lfco &A?^7KOBOD®Sfi2160~18740mg/701^ffl-^|gi«) t
•eo¥^{il0500mg/i, COD^Sfi720~7080mg/70i^fflT^$ll L^(^¥i^li3424mg/7, SS^gSfi3133-'

28767mg/70^ffl-C'^Ef) L^O^i!S{il3608mg/7-Cfeo fco

^S7KOB0DigS{il2-94rag/7<^^g®-e|gi(lL-t<O¥illl431mg/i, CODi®S{l4O~145mg/i0^$®-e|g

uow^, mWi, ^#i5fe?^7Kfi:^o^V>;ei^b,

m. 06-0.48mg/iii'i: < -rSMS-Cfc5 ^ i)^

h, <^:^SMtv^^^a-efco;rc^v^^5o m^b^ttBGD^a^ti^ilrO.2
kg/m'-e^fhbTV>5:iS SA^7K0BOD^^:^i^tt^i!&O.27kg/m'l?fc9, ®?{b^(^ts:tt J; t)

o:t„ U/c^TO:^@ (c:i3VNT#7KS2i^^^TTfcoyt:»

2 ^X'^7^iS^XSmm7KOii.V^

SAf§7K ^Qja^K

BOD COD SS BOD COD SS

(mg/7) (mg/i) (mg/i) (kg/m*) (mg/7) (mg/7) (mg/7)

in 18320 4700 23433 0.47 12 145 115

8M 3440 7080 6733 0. 09 18 40 90

9M 2160 720 3133 0. 06 29 73 160

10M 5660 2145 9923 0.15 24 66 90

IIM 17100 3240 16167 0. 44 16 53 105

12M 8080 1400 7100 0.21 94 71 165

in 18740 4680 28767 0. 48 24 76 160

" ¥S"""' 10500 3424 13608 0. 27 31 75 126

160(120) 160(120) 200(150)

ai)^7kSSP^I±7Klf^®Kil:ife{C<t ^)o
( )F^<D«:#:ttl0O3piSi[o±[®Sr^r.



96 ^41-^ (2003)
2.

f^^^^:feJ:TJ«SA^7KOTN/BODJt%^3(;i^ t, wT

J:T/igA^7KOTN/BODJtSr^4{e:^L^o
SA^7KOT-NS^tt581. 6—2383. lmg/i0^5ffl-e|gS(l U^(D5pj^ttl569. 2ing/7,

^S7K<^T-NaiSfi2. 2—78. Img/iO^Sffl-eigKl L^(D^i^\t3A. Oag/J, T-Ng^^^H94. 3—99. 9%0<5ffi
'V^WaL^<0^i^\t97.5%, SA^TKOTN/BODitfiO. lZ-^0.27(Di&mV^W}L^(O^i^\t0.18'CfcofCo

gA?^7K<^T-NSSfi440. 0-2730. Omg/iO^Sffi-e^Slj L^(DW-i^\tll07. 7mg/1,
^STKOT-NSSttS. 6—168. Omg/70<6H-C^®j U-t <^¥i^fi69. 9mg/i, T-NiJ^^^fi73. 2—99. 5%<D^

t-?:0¥i^tt92. 5%, SA?^7K<^TN/BODltftO. 04—0. 410®ffl-C^S& 16t?feo
ito

^^O^^^fcMa^Cj3V^TTN/B0DJt^i0.05;65^S^c:iiLT:^o !9 0. IS^Tfiif
'fbiQi31;d5'̂ |g"efcS;ds, ^H^^^TK '̂tDTN/BGDJtfio. 2-o.4T$> 19 $i^TV^5„

ra^®^:l3<};T^3i^3lls(c::}bMt5SA?§7K0TN/BODJtlt, 5

^saSTKOT-N^SSfi, 3i^Sl5"eH¥ilHli[;&slOOmg/iS:TIlI6'b<^(D^®j$5i0;iS:k:#<, 100mg/i$:®
L:d>Lra:X3l^-ett^il)«5ffl;d5Jt|i6^/h$<. {-100mg/7Sr®

ra:^Ste(c:^3VNTi[<g:t?'b94.3%i:i®< , jt^5. OtK-T h

ito

g3 ra^Sfel3fc(tST-Nj8S. l-m^m^^XS^^,7^7^OJH/Q0Dit

S:a?^7K SA?^7K<^

(mg/i) (mg/i) i%) TN/BODlt

7n 2383.1 46.4 98. 1 0.13

8M 746.1 6.4 99. 1 0. 22

9M 581.6 32.9 94.3 0. 27

ion 1187.4 11.6 99.0 0.21

nn 2290.8 2.2 99.9 0.13

i2n 1424.2 78.1 94.5 0.18

in 2371.1 60.5 97.4 0. 13

1569.2 34.0 97.5 0. 18

m 4 iiJi^siaicfcIt§T-Ni8jg, ^t;t£A>f7X0tn/b

SA^tK MStK ^A;?^7K0
(mg/7) (mg/7) (%) TN/BODjt

1107.7 69.9 92.5 0.16

2730. 0 168.0 99.5 0.41

440.0 5.6 73.2 0. 04

m m(omt2ooo^2M h 2002^4^ ^ p^o

h^it(0\znL, ra:5^^te-Cft4,396R/>gTfeof::o

fe/c 9 2,094R^d^ofc.



^mmm mmmm i 10^^)jSf^

(kw) (^) (NfM) (kw/0) (R/0)

® TtC^finr 0. 40 2 21.0 13.44 146.5

© 0. 40 1 0.5 0. 16 1.7

® mwim 0.01 1 1.0 0.01 0. 1

® a;^^±{f2K>'7' 0.40 1 1.0 0. 32 3.5

ffl51.8

151.8R/0 X3O0 4. 554R/>g

1.210RX1.6kw 1.936R/>g

6. 490R/>g

mxmm kw^ ummra

(kw) (•^) (kw/0) (R/0)

® 7K¥:3lTU—i? 0. 40 2 11.0 7. 04 76.7

© 0. 40 1 0.5 0. 16 1. 7

(D mwim 0.01 1 1.0 0.01 0. 1

® 0. 40 1 1.0 0.32 3.5

tf 82.0

82.0R/B X3O0 2. 460 R/^

l,210RX1.6kw 1,936R/^

4,396R/>g
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^^lHiof^:^-e(i, r 9j5ft^;6S{E3i$n5r

::;l•T?Sll^©^9i^yb<D^t, ?§7K^AE^{cffo^^^T

^-Cfc^o zti\z.i:^, J: t)

^fz, r^:5«:3ISl:i:JbMt5iQ;S7K(^T-N. BOD, CODjs J:r^sSfi&Jft^2p{i:ejlT-Cfc ?),

ra:X®^(^/^•^5^-:yt;lov^T^i, ^ t:: J: t)|g;t;;&sr^±f

m ^

SA?57K:fcJ:t/^S7K<^^^ff{crm;^Sr UTUt^ • ^^nn±,

V ^\ m X m

D^si^j • ^mmm • \h^m^ • 1999,
J:Si«5«g|gJ^#^7K(^<g:=';^ h^n.a^@^, 37. 78-83

2)^mm, 1994.

33

3)M^mM, 1998. mmmt^m, ^mmmm, 33

4)^taifeA;^Ujj!i^t:S:{km^, 1995. 20.
5)l3:H-f^rlP, 2003. 29-30. j. h

6)tf'+tf^rii5, 2003, s, ^ h
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8)f^jf^rsi, 2003, mmmnmMm, 82-83, i-

9?tmsi •• xnnm. ttSEE



w

(1)

I m ^

•fe/uhu^H^^Ufflbfc, y<y=r9try

^ hyy:^y<-yj (Tr) i T:/(Gs) {c:

Lfco ^<D^mmtm<D±w^t!ii=tm^Lfztz6mr(Dt:i^ovh^rzo

1. TrCD^mmtt, 30 0 @C>r«lT'96.8%{;:^LS;^ffi^^tfco ^M,

T-fi 35 0 @. 5§«c3?0-efi35;5^ib 40 0 ^tl^tl73.3%, 68.8%, 35. 5%(D^m^V

.fcofco

2. Gs<D^m¥(t, ^mvitM0Ln3o 0 sv93.8%izmLM:i^m^^i^fco ^M,

it25SBXM:km^^^L, ^tl^tl90.6%, 81.3%, 59.4%0^tS^T-feo fc„

3. 30 B S V, J:V^^mr(t 40 S S

-?:tl-^tl 201mra, 155mm, 60mm, 48mm'Cfeofco

4. Gs(D&M^<DM^{t, Mm, L^ 35 0 g-e. ^^^*{^ 40 0 S"ei:'bi^v^

'fii^^L', -?rtl/-?tl/116mm, 104mm, 56mm, 76mm "Ch o fCo

E m m

Tr isJ:xfGs nm^mm^ftr, {5^<Sc^#5{-<t OitmLTV^<^am^5SitS:m-efe^o

^tir:ts^, in Tr it

h, ^.&i£;ic;65#Mm$tu-CVN6p"a5^-efc5o V-vm

(D±m<D7i^^:\^mi)K mmm<D^Micmm^^^^o t.rc,

^ 9 <t 9 if{c^ov>-c,

L yh ^513i:i-5 >65 „

in

1.

^®^f± 2003 ^ 12 Mt.XmMLfZo

2.

^m^^lHinxm.i^Lti, ^<i^=ry^y:^ I hy:y:^^<-v} isX-ai:^^^T>

V>fCo

3.

±/l^ h l^-r {i 1 '^(D'f^ 3cmX>^ 3craXi?il$ 4cm (D 128 •^(DhO^^m t, LX, rUfig

±|20-fe/v h U-^-rv^J; p{;lfee>^^Di6;^l>^7K tfCo Tr^XV

Gs 2®5o{tT^>9 W Lfc#, T^fP®5;6Sj§a±{-l^ 1 cmS^S J: 5 {Cir/U h

LLT (®1), Um^xmrnVti, 5{:i, 10
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9 2miD

15 0, mmn^n n 0, ^m\t7 m 15 0, 20

0r^lC4O 0K (H-81iI/^), 32tt-fo
® 9 W t^to

±t&m —•

TSSSi •

.uJV'/W/ ymY»±
\ r

I!*) Icn

3.

TWa«>?>i>L--!?ta4!WTV^5'boSr«aLTV>5t U, ^rfflSSti O^tt^SrUUL-fc. ifc-t
ft%fi<#«LfcttS:agSi: L, »A»6.0«SS-illieLfc, Se>l:W«»)Mf=

aaa t««±fiss:®s L fc.

0 2 CWaE*8M>f®«afcJ:Ut««±®aSrS5Ufc. *mit20'C&.±i:f£>), gM-eil 25'CEl±©
a®iS:^Ufc. Sfc. ^«:^8t^»!tiiV^TIi20•CE^Tii'j;ofc. m^±m.mit±&ii'>fJ:<, #t-«(D»
©SrSttfcfcK). asiisisiiaufc.

N.-MII*

—&—^m •

—

•—• ±M

—•±m

—

• ±ig.
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@2 ssMm4>a>aa&<t:u:%s±ss

a 3 K Tr fc-it)! Gs Lfc, Tr aSlCiK-tCfeSH*!tlSV^-CiSS < . $#

L«25«>6 30 Bi<DMC96.8%caLa:>:«SrS5Lfc. #«, 35 B BT. |l;«Ta35«»6i
40 B S®H|r«:*:<D^S^4S^l„ ihvtl,73.3%, 68.8*, 35.5*T?feofc. #«, ESS®
40aBtfe-V>T, J; 5 fcotjfcs. Gs OBfiaptt#

»!'^eS»La30 B a-e, <»•«, B 93.8*, 90.6*,
81.3*, 59.4*T?fe<.fc.

£tJ;®r i;A>e,. 1 BSfcO 2iimiSa<D«»A/7k^fe#TTM4, Tr ttSffl-?. Gs

$e)l:;Gs-CI4, «a«sffiT-r5l«:»33J:U!«-*Il:;43V^TtSv>«ttsp«s#e>tvfc
Zkt^h, Tr tfc Gs ®S«CJ3^^r«ffisp^!®< jSofcKBSli

ICQ

90

80

70

g 60

? 50

m
40

30

20

10

0

hy>:^y<^y

El 4 Tr $ tt, 30 0 @-C, 3|£
J;40 0 @*C§tib, ^fi^fi20lrm, ISBmrn, SOmm, 48miD Tffcoyiio

Gs-Cfts^. ^«ij3J;t;^%«c^t;ii3v>-c^#L^ 35 0 ST?, 40 0 s-e^t)i^vN®Sr^L,
^flliemm, 104mm, 56mm, 76mm-^h^1to 20'Cl^T^ ^ Tr i: Gs ^ i (c:{&VNi[
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S 100 A-S®

04 -biU K

I2|s:}f tLX^0^tl^^^SLfc;d5,

VI §1 ffl X it

1) 1998. ?»l'SimitJC]^^3|Sf^«^§IS!)fp5e(0#i4^tU«^^S2p. 1
2) jl|2|i:j^1f-it^-^, 1996, mjtaris ^<D 3

n, 34, 145-168

3) • Jl|3f:mif • i£^-^, 1997, I?igitarjam<D3^m<0MM(0^\f^\ZX^^mm<Ditm,

35, 113-117

4) 1999, 46

5) 2000, 25-28

: ¥^m^, t5ri^=fs,
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#«®¥ ^JiHt^ miM0

»»»•

I H

®»®ftSL#«aS!»»^«(FJLB)0'i^-f l^-i?--®»Pa)«SrraS-f-5fc«). FJLB •fWfLKMS

(colony forming unit;cfu) fco ^ =¥ —

fjlbM»d. 0. i%»p^3j;t;f i.o%^^;&p-r

5^s^^Tv^i^-r Lfc i: r x^h-ofco

1. ll^^;:s3v^Tlo^-io^cfu/gPMT-fcofco

2. FjLB'f(DfL®?®^fi5.g, 8 joJ;t; 11 >^^;:^5V^-c io«~io'°cfu/ml-efcl9, t 0. 1%

itdXXfl. 0%mM-r^ $tb-CVN6^t)is|-m Ig ^fc 0 10®cfu/gFM U±

r t 6o

3. FjLB»Pi;iJ:»9pH;65^;tl-^g;TbfCo

4. FJLB$r»p-f5r ^T'IL^^^;d5^El^{eii$nyS:„

5. i^-t?{;:j3VNTttFjLB«Pt::J:5IL^^^o{Eii,

}^AL(D^}if)^h FJLB L, O.l^joJ:!/ 1. 0%»p-r ^ ^ r i:

n i^ w

=3^1?—fjlb o. i%^iPi-

{cfcH^T^±. FJLB

m, mmmm<D^f^l, pH FJLB

>l'(^fL^II^{±5l^$tt-Ci5^-f, Mm, SsAPS:/j:^gSJi^f^$ixTV>/j:VN„ ^fc, ^=^T^77s\^

jb^v^T, ^:iT% ^

srt{;i^^LfccD-c^^i-5o

1.

^::^T ^y ^ '• if y h y ^), ^<>=^7

• hyi^:^y<-y)-}iXXJ^i:^^'^r> h5:^v^/Co
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2. FJLB OUSl

^ix-eH<DffJ^^100g i:7K 500ml ^ ^=¥f—L, 2.0%<D^^}^=i
3ot:-c 2 B m^m Lmm tfc„

3. v-^[y-^j(omm

f-H' 2003 ^ 5 ^ 13 0 40 0 g) 0, 0 x-m 4
-^CD^, j|̂ 1cm {;:^if L, ^ 300g FJLBM

^in, #3js|-m{;:^ L FJLB ^ 0. i%Mq joJ;u? i. 0%^;!jnl-5 ^3;3lS:=fT!^«c Lfc=^, Lfc, i^v^
T 2003^ 11 12 0 (s^^40 0 @){c:;(iJ^!?^,iE^^T*E"^fcf-i^:^/PSr^®iU5fe{ci&-<fc;^ifeT*FjLB

wti.^?r^?aT'3o 0^i^#^,

h spd-ioa)ltzo
4.

FJLB 2003 ^ 5 13 0 40 0 @) , 2003^ s ^ h
0 (^^40 0 g)j3j;TJ« 2003^ 11 12 0 (#^40 0 g) (Dff 3 HJ^tj^CVn, Bromo Cresol Purple Plate
CountAgar J§Jt(BCP^IB:/^—•^:^^>>'^aS^j^±te)^ffiV^. 37'C-C? 3 0 =2 u
SlILfCc

m 1 FJLB(^^^^{cj3{t5fLm0I^^.T^tfCoffem#*f?Lm0fi8^{^#V'
5 >g, 8>g, 11 ^-j3V^TV^-f^^'b 10®~10®cfu/gFM T-fcofCo W'

10®cfu/gFMiJi±<D|L^®^i2^Mi t-CV^6o S^On-Xi/y;^,
•Y^TI^ 10®cfu/gFM LTV^Jic;^|^ofco :io:i ^

FJLB OIL®?®10®~10'®cfu/ml "Cfc t) , t ^ T fVy r )^y 7^'
J;o-c, t o.i%jo j;i5 i.

iPi-5 ^{c, 10® cfu/gFM r t

m^ fjlb

Mm. FJLB«^5?L^®fC
Cfu/gFM cfu/ml

n— 5.0X10® 3.0X10®

5>g 5.0X10® 5.0X10®
5.0X10® 1.0X10®
2.0X10® 2.0X10®

u—:X^yP. 3. 0X10® 2.0X10®

8>^
2. 0 X10® 1.0X10®

1.0X10® 1.0X10®
-ifyT. 2.0X10® 1.0X10^°

u^Xityy. 5.0X10® 2.0X10®
i<^=.r^yy. 5.0X10® 1.5X10®
/<>:dy^yy. 5.0X10® 1.0X10®

-ifyy^ 2.0X10® 8.0X10®
^) cfu : colony forming unite

^ 2 LfZo i^-l' 64. 5%"T?fo
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ofco 3«t;:oVNT, ®ni2;65M?^;tiPIZl::Jt-<^^{c|L^M^ftJ^;6Sii;!jp t. 0.1%

»PIZJ:9'b 1.0%»PlS-e;^tVN>f®l^:dS;^P>tVfc„ $ bid FJLB ^®p-rs r t

\zx\)pH, vBN^i:<7)^sT{if^36s^e)ttfco v2;^='T(i, mmmm,

mz ^K«iSlzteit5-9--fu-v»»SH

vFA^a 1 VBN

7K^^sa(%) pH
%m mm zfu mm ^^m

IOOk

V27^='7

iiasjp 63.7 5. 37 0. 47® 0.51 nd nd nd 37.4 92.4

a—X^y:^ 0.1% 63.7 4. 63 1.61* 0.11 nd nd nd 30.3 97.1

1.0% 63.6 4. 39 1.81* 0.11 nd nd nd 30.1 97.2

mma 69.9 5.21'= 0.69 0.18 nd nd nd 49. 7® 91.7

^=.7^77. 0. 1% 71.0 5. 45® 0.38 0.29 nd nd nd 58.8*® 88.4

1.0* 70.6 5. 53* 0. 28 0.30 0.02 0.03 nd 72. 4* 82.1

^sasin 60.1 5. 39* 0. 53*= 0.10 nd nd nd 57.0 89.7

0.1% 64.3 5.18® 1.17® 0.21 nd nd nd 60.3 88.5

1.0* 64.0 4. 52*= 1.76* 0.14 nd nd nd 53.2 90.8

7.9 — ^77.

mwim
0.1%

61.1

60.6

5.31

4.43

0.55®

1.23*®

0.06

0.15

nd

nd

nd

nd

nd

nd

35.7

31.8

95.6

96.7

1.0* 61.6 4. 74 1.75* 0. 16 nd nd nd 26.2 98.3

V (P<O.Ol)o

60~80;^iS^, 60;^aTdS^a.

2)
3) V27.=iT<DnmmOj^Sk±i>^

^ 3 77.2%VhiO,
ofco $im^&tty<y=f9ii^y:^<o i.0%^;!JP|Z^::^5V^T49•f^ttfct><D(D,

ofCo

as ^^$£(Zfelt^-»^U-i?%gn°na

VFA'&S ( VBN
7lc^J-^ii:(%) pH

%m mm zTueyi-ym mm wm
n.g/3ef»'SJ

IOOk
\27^7

^SsiP 76. 2 5. 73 nd 0. 35 0. 06 0. 37 nd 106.6 54.3

0.1% 76. 3 5. 70 nd 0.43 0.04 nd nd 94.4 77.3

1.0% 76. 7 5. 71 nd 0.53 0.05 nd nd 94.6 76.4

77.5 5. 66 nd 0.32 0.03 nd nd 83.9 81. 1
^=^7iry:^ 0.1% 77.8 5. 62 nd 0. 32 0. 06 nd nd 82.9 81.2

1.0% 78. 7 5. 55 nd 0. 33 0. 06 nd nd 84. 1 80.7

78. 8 5. 63 nd 0.23 0.03 nd nd 76.2 83.7
/<.l^::iyiry:^ 0.1% 78. 6 5. 45 nd 0.30 0.02 nd nd 75.5 83.6

1.0% 78.8 5. 37 0.06 0.23 0.02 0.04 nd 71.0 82.4

75.1 5. 80 nd 0.38 0.07 0. 03 nd 158. 1 57.1

0.1% 75.8 5. 88 nd 0. 38 0.03 0. 02 nd 154.2 59. 1

1.0% 75.5 5. 79 nd 0. 36 0. 07 0. 04 nd 142.6 61.2

2) V2;^3TOi?Mtt80^^±;JS^, 60~80^>;!)S^,

m2, m 3 rti^3o^gs<i:t

T^l:5)-^JfUfcO;65^4T-fe5o pH .tfLgg'^atc FjLB»p{::J:-5J^W^s;z^p,tLfco VBN i V2 r{±
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a4

tK^ pH mm yn \i':t>^m mm ^^m
VBN(mg)

FMlOOgt'
V2;^=tT

nm 3 ** ns * ** ♦* ns ns *» **

1 ** ** ** ns ns ns ns ** **

2 ns ** ** ns ns ns ns ns ns

3 * ** * ns ns ns ns ** **

6 ns ns ns ns ns ns ns ns ns

^^x8S;!jpfi 2 ns ns ** ns ns ns ns ns ns

6 ns ns ns ns ns ns ns ns ns

mm 36 5. 98 0. 08 0.11 0. 03 0. 001 0.03 0.01 255.9 31.3

a ) **: P<0.01 *: P<0.05

pH }65{£TL FJLBl.

^5 v0pH
12 ii^APE 0.1%K 1.0%^

pH 5. 47* 5. 32*® 5.10®

B(p<o.oi).

fL^lc:oVNTfi^|£^5jiS^®pa^©r^{;i3552f^^;65^ii-rfeo/c„ ^(DZt\t,

ST FJLB FJLB ^»pi-6w^{;ii:

m^^flfz, FJLB (DW^1im^\t7i. hfltlf)^r> tz.

IZ ^g^;&P|H; 0.1%^ i.o^ie:

0.56* 1.09® 1.40®
0.14 0. 09 0. 11

a) ^^f^r«^tc:ticiifct)(p<o.oi).

U±<D^t^^h, ®ifeMift:m4M{c:FjLB0MP^^?:^JiU. tfc^:^, pH {::

J5 VBN,;>c^b^ fco

fiFjLB

tn^hfi^o $f)(cFjLB^;Up{;ij:o-cii;tiPtfcfL®?®>45-(0)^

':i^^^mmwt\.x%m\.fz^^. mum^t^hh^Mztmm-^fi^. jcoTFjLBf^^jiX'fi^^fi

<£<, 0. l%jb^J:t;^l.0%SsJ!jPl-6r ^T-i^VN^m:6S#5j;h.Sr <!::dS^i^^nyto

V 51 ffl s:

1999, 53,

(3), 45-49



2)0hshima M., Kimura E. and Yokota H., 1997, AMethod of Making Good Quality Silage From Direct
Cut Alfalfa by Spraying Previously Fermented Juice, Animal Feed Science Technology, 66, 129-137
3)0hshima M., Ohshima Y. , Kimura E. and Yokota H. , 1997, Fermented Quality of Italian Ryegrass

Silages Treated with Previously Fermented Juice Prepared from both The Herbages ,
Anim. Sci. Technol. 41-44

4)^^11:•1999, ^H-^^?^(FGJ) J:
37, 84-86

5) • WITH • 11^#^ • 2000,

38, 60-63

se, 64-67

7)fflcf'f& • 1995,

(Dm^, 0W, 41, 55-59

8)g^^Jisfp°«®WW^^^,200i,^trat^!|sf<^p"pWfFffi:^^ 91-101

9)mm^, 2001, 47. 527-533

10)MasukoT. , Hariyama Y. , Takahasi Y,, LMCao. , Goto M. andOhsimaM. , 2002, Effect of Fermented

Juice of Epiphytic Lactic Acid bacteria Prepared from Timothy and Orchardgrass on Fermentation

Quality of Silages, Grassland Science, 48, 120-125

11)yy-/ 2002,

m(DmM(Dm^, B^m, ^sim, 224-225

12) Ohshima M. , L MCao. , Kimura E. , Ohshima Y. and Yokota H., 1997, Influence of Addition of Previously

Fermented Juice to Alfalfa Ensiled at Different moisture Contents, Grassland Science, 43, 56-58

13)TaraadaJ., Yokota H., Ohshima M. and Tamaki M., 1999, Effect of Additives, Storage Temperature

and Regional Difference of Ensiling on the Fermentation Quality of Napier GrassiPennisetua

purpureua Schum.) Silage, Asian-Australasian J. Ania. Sci, 12, 28-35

1977, 132,
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izi3 if 6

#ttJ:bi^

mm^ mn^i^

I m ^

hyy^^<—y (Tr) h:^^ —:^9:^(Gs)<D^^jljc^pli^^
2¥^MM t, Tr t Gs Lfc t Z6i^M:it&.T<D Vh^fCo
1. l^g(051ij;||]|[^flj^^fi, Tr;6S55,3%. Gs >65 44. 2%-e Tr;dS#^t;ii^VN{iiT'fcoyho
2. 2¥SO^j^MM^Jmm% Tr;dS65.2%, Gs ;6S 48. 8%T Tr idS^ic^di^VN-fifT-fcofdo
3. l¥S<Dim^rzf:) (D^^m (DMkg/ 0)« Tr 7. 42kg, Gs 6. 75kg X* Tr
4. 2¥n<Dim^fz^ (DMkg/ 0 ) Tr 7.04kg, Gs 6. 52kg X Tr ;6Si^V >{il^T'fcofco
5. 1^@ li, 01^228 0, 1745 Wha Xh , Tr ;6S 1702CD, Gs 1601CD XhofCo
6. 2^ i tt, 01^ 301 0, 2213 Wha Xh t), Tr :6S 2121CD, Gs 2138CD Xh^tZo

k'A^h^^(DWL^^nt LT»!#-C#5c

n Jit t

^^'MiTr 1340CD ^
M\'MXihotc:Ltt^^WLWUtLX^mXh^tn^LX\^^^o

^r-cTr t:^m<DWc!iSLm^w^mxh^ Gs <owL^m'&^mLm^\.tz(Dxn^'r^o

HI

1.

l¥B\t, 2002¥4Ml5U:^^h2m¥2^9B^X^mL, m-<WLmmii22S BXh^fZo 2002^11^
15 0;6^^ 2003 ¥l>g 9-0(D^{i]i[fi;6S^J£tfcfcJ6<^^LfCo2^i{i2OO3^4>g 1 0;6^ib 2004^2^ 6 0^
x^mL, i^m.Wi:si^xm-<iji^Bmt3oi Bxh^tzo ent^hsn^Km,

2. JSctk:^^

t U Tr, Gs 1 ffeE 9. 4a 4 ifeETogStt,

imrr^^tii^nmxh^fz^, WL^m-i.m^mmmz.-^m\.fz.
l¥S(i2^d^b 311, 2^@{tmfi:{--g't?ii:T l^;6>p> 4^^±iM^-ii-fco

3.

'b^Jt5c^{;:<b^j|E)N-(N,PA.K20=i8, lo. i4%)Sr,a^fc9 n^5)-t-o. 5kgi:Jie6 J: pJ-iSr^^T^^ofco
4.

Aili^NF^M^AaiJfefcWi, W-immm, 1 ^ {cl^^tyco AWfS Im

*



Xlma K7-h#lrfflV^#rt<D»«t*:tSra!I^Ufc«, «±10cm*3t4:

W^Lfc®, mSSr(3«K:)IIJ»>), 20cinX20ciD =• K5-hSrfflV^T, ffl*l4A

awt tic35 i,m-^nti-^it, mwjffl^tt(A«NFmfi:-iifi!Rm®!fi/Aft«f*fixioo)A>?.*»,

SAfi(DMkg/n/0)i4

cD(fl:a5ookg^»;»i'f'-)(4, Awft^taw#

a:o¥J«iS-»W«i t. ((»!S:«F#m/5ookg)xft!S®«x®[!R0a)

w

*llci¥0J3J:U!2¥S«5»!ft»*, ¥l«|!ft*fffe0», TOiffiR0ft«J;U'«BiJ<o»!t!c0»=i:«Lfc. «[

»MI4 6.6n/ha, KM, 8 B/ha "Cfc-pfc.

2¥g®»t!t!t^*l4iLfl:l;(t.C.T®ScS:K«itfcfci6 2.7ffl/ha«>6. 10.4n/ha t*#<»Ufc,

0»l4l^e, 2^gt'b 35 0tSflS-efcofci!, •H:!RMW«S'^Sti3fe»S40W!

fi<'S-5fc. ¥«i»tt0»tt, «Cfc-(t5®:«:0ScO:gM<l2(cJ;9 2#BSs*<<cofc.

la)

6.6 35.7(26-42) 8.8(7-11) 53

8.0 28.0(25-31) 8.2(6-10) 107

i¥S 8.0 21.7(20-27) 6.7(5—8) 40

8.0 80.3(79-81) 7.0(6—8) 28

7.7 35.5 7.9 228

mm 8.6 55.6(23-74) 8.6(7-11) 60

Mm 10.4 29.5(24-31) 9.2(7-11) 119

2¥e ^m 5.0 22.3(17-27) 9.2(4-17) 55

^m 2.7 49.0(35-60) 22.3(21—24) 67

7.3 36.3 10.4 301

«2lc l^@®A!Ra#»a,

Tr, Gs ^•®««d>i-5«lR)SrS<L-fc. ¥iSAW*»lGs iS Tr £ 9 fc*

Trl4g«. $lcfflS5j;0!<|-SSIcl3V>T^-jT,-eh.60.«, 76.6XteJ;0!77.4)l«iBV^?lJffl*S:^%Lfc.

V^olf9, Gs g^, iOt^-^lCtSVN-C 49.3*, 41. 21t3j:0!54. 7*-efc 9, TriOffiV^tt
Sr^Ufc. :^)BraS:i«LTO¥:®»SfiWffl¥l4, Gs A! 44.2*tC»L Tr 14 55.3%t

Aji!RB#iL±l4v^-ftvt>Gs«s#jetg|< ,^144= 1®Sfc 0 (DMAS:(DMkg/0) 14Gs6.7Skg(C3!t LTr 147.42kg
t*S^I4!Sl<'>'b<D(D Tr /i!#l(>fai6)"efe^fc.
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a2

m\ A^m^m mmmm ]^jt(cm)
m/hB) (DMkg/lOa) (%) Al^m

1

1

@l

ro

mm
Tr

6.6
512.6 35.3 53.2 - 7. 65

Gs 479.4 30.4 68.9 - 5. 46

m
Tr

8.0
314.8 60.0 44.9 27. 1 7. 39

Gs 437.3 49.3 86.5 45.4 8. 00

Tr
8.0

202.9 76.6 34.0 16.8 7.71

Gs 238.2 41.2 73.7 39.9 4.93

Tr
8.0

194.6 77.4 36.8 17.6 6. 75

Gs 288.2 54. 7 60.0 29.3 7. 39

Tr
7.7

316. 0® 55. 3* 43. 3® 22.4® 7. 42

Gs 384. 3* 44. 2® 78.5* 40.7* 6. 75

m3K2^n<DAs^m^m, mmmm, Km(D^m^mh^<
2^@ \Cto\,^X Gs ;5S Tr i »5 t {;i#;i»^o tz,joVNTfi, 1^ @i; Gs }i37. 0%,
Trfi39.3%tig:VN^T-foofc„ Lt^L, urn,
-C Tr 76. 2%, 73. 4%j3 63.9%, Gs {c:oV^Tfi5§'C^^^t 56. 0%idXXJP^m 64. 4%(0i^V^'f^t^^

Lfco ¥:^^W^^t>Tr(i65.2%, Gs fi 48.8%t1 ¥S irittSSLT, 9.9:^4>h, 4.67K'<Vh±
#tfco

AiiitSC^^jtfi 2 ^ g Gs 365^;t{-i^ < . (DMkg/ 0) {i Gs 0 6. 52kg \Z.MLTt fi
7.04kg i: Tr ;6S^V>{il^T*fco^Co

^JI|p5®MiTr(Di^V^$£i^^g®^S:^^^L•CV^-5:li;^|='^, Tr 14Gs i;

1 jo J:t; 2 ¥ @^ 4 ^ 5 ^ 8. 6 Wha gJL±{c:l--5

^tx', tn^ibti^o

Tr 1 ^ @(4 316kg/10a. 2 ^ @« 336.2kg/10a, Gs 1 ^ g t4 384.3kg/10a, 2 ^ g f4

403. Okg/lOa -Ct

S3 2^g0Afe^ma.

mi (cm)
m/ha) (DMkg/lOa) (%) (DMkg/W0)

mm
Tr

Gs
8.6

375.1

425.3

39.3

37.0

47.9

64.0

25.8

33.8

5.24

5. 44

Km
Tr

Gs
10.4

419.4

486.7

76.2

56.0

53.1

80.0

24.3

36.4

8. 37

7.42

Tr
5.0

172.4 73.4 30.7 16.3 6. 96
'C\7VJ

Gs 253.5 29.0 56.2 33.8 4. 76

Tr
2.7

212.4 63.9 38.9 20.9 5.68
^ TyJ

Gs 287.1 64.4 57.3 25.0 8.00

Tr

Gs
7.3

336.2®
403. 0*

65. 2*
48.8®

45.7®
68. 9*

22.6®
34.0*

7.04

6.52

a) (P<0.01).

4 \Z \ LfZo Tr 92%, Gs :dS 87%T'fc <9 , Tr ;{|S Gs J; 9

Tr;65¥iDl79^, Gs ;65 115 Tr ;6S=^:t{c:#/e»^ofc„



^4

mm
m/ha)

mm

(%)

mm.

mm
Tr

Gs
6.6

92

80

112

64

%m
Tr

Gs
8.0

91

89

189

123

Tr

Gs
8.0

91

84

182

142

Tr

Gs
8.0

92

91

179

112

Tr

Gs
7.7

92*
87°

179*
115°

m (p<o.oi).

^ 5 (c: Ufco IStSft Tr 95%, Gs 84%Tfe t) Tr jJS Gs J: •?

Tr ;55^i?& 18115^, Gs«107|5^-CTr;iSWEtc:#^^oyt„ l^g, 2 t h Tr Gs 1,Zit-<mmi!)^M< ,

V>T>b Tr ;6S Gs Tr ft Gs J; 9

as 2^gq)MJg^jifei&

mm mm.
m/ha)

mm

(%)

mm

^/iD^

mm
Tr

Gs
8.6

96

84

181

109

Mm
Tr

Gs
10.4

98

89

173

106

^m
Tr

Gs
5.0

86

68

198

114

^m
Tr

Gs
2.7

99

92

187

90

Tr

Gs
7.3

95*
84°

180*
107°

ii) R^iJ(0M^-^rHl(;i;tic||fc«9 (p<0.0l)o

fe«9. ^5c^;(j(CD){iTr;65 1702CD, Gs ^5 1601CD "Cfc «9 , t a:^;5S^t>i^;0^ofc:o

.. .r"T.i '^'?.**' >. -,-. .^t....
Tr 342 856 275 230 1702

X f 4oGs 335 788 235 244 1601

ha ^fcl5 2213 ^-cfc 0 , Tr;65 2121CD, Gs
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AS2138CDt?feofe, Cs®ftit4=W®<(;a:6STr 2^g|±.
t^43-arTnS[S:iS«S-a-fcfc», #«, H«®««;«3;6S|S,j:Ufc. '«-SSI4ttttS»®Sfflft^)fa6.v«Sc^«
a Lfcfcfe 1 ^ B Ufc.

g7 2^Bg)ftgAtE^fltftiiBa

«C«:^(CDAa. «:«LSOOkK^llgI)
*a mm hss If
Tr 503 1220 255 143 2121

2213
Gs 518 1201 254 166 2138

Tr®CDICOV^•CS6le."l44.9a®$S6|;l^3^^T5^l«•^t=4 Mi: i 0MJ![!tiC-r5^gfeSrSf8|llff^i-3fciiS;S,
1340CD -e«)-ofct«®L-CV^5, 4-|5ll4 4 1 ^SI4
1702CD, 2^BI4 2121CDi:;*:t<|Sl±Lfc. t.tz, Ufc!E!c«;(3l4, :314CD"
TS) 9, Tr < JiIhIS r iiSM hMzti-olt.

Et±®ri::i»t. Trl4»!ftS»?EaT&5Gs

Se>K»:!tWJfflSrtT'ioT'b«)S#:»Sri»J$L, Tr (4»«fflS:a
i L-Ctfi)HTV^5

V §1 X iit

1)SS»-JI|**W-tf^-s£, 1996, /JiiTitaria®® 3M®^W#ffii;4^ffi®tt:«, (fMISIiWf#, 34,
145-168

2)SBa-JI|^:*1g-ffi^-fiK, 1997, a>y£arjaS0 3$;a®¥j«®jtV^K<t5aS««®Jt«,
35, 113-117

3)S»il: • ffl8;, 1999, tta*tw«, 37, 87-91
4) ^ BTiS * Jl| 2002, ^ ^ y ^ 7 ^ y ^y (Digitaria decumbembens

5£enC. CK. Cj-anjra/7a;®»S^f|4®SSlCOV>T, jtSl^S, 37, 21-24
5) 2001,

j^aSSWftd) 39, 67-69
6)&^5j •B»a-2001, tf®»rsRai-fctt5jitt*a®«w, 39,
78-83

7) »ffl»g#;!kaa, 2002, so

Bf5E« : ¥a«®, 1trt=PS,



m

(1) if-r^7y-'<^

&mn^ ®BK¥

I n

lgfflS!!ft«®sK»iS««S:ffljglcill^-r5fc«)t, *=r^'7;*®«^'V/-!^'»^*^(CP) i:$£«

j6#^^J-t(fi6(NIRS)S:ffiVNTftfii»®f^^SrffJi:ofc,K»1>-f X-ei4ie»J9.^!|sf(limD)

i;5l?«^»K»(200~300 im), MiS®ff«;^)Sl::ov^Tl4itSS?alil«»«f(MLR)^:»»S:'^r»^felc;J:

1. CPIC•o^^•C, MLR 4-fflV^fc«S«®«l!efflai4»?i'WC r=0.985, SDP=0.70, EI=9.15*.

l^»T- r=0.974, SDP=0.92, EI=12. 70*t o fc.PLS !^»I^!(S^•C r=0.994,

SDP=0.45, EI=6.21*, r=0. 982, SDP=0. 75, E1=10. mh fi 9 , PLS «S MLR i 0

2. eiiSl»gfc^CoV^T, MLRSrfflV»fcttaiiS®«t;etti(l4»#|it»-er=0.981, SDP=1.62, EI=n.425S

-C r=0.964, SDP=2. 22, EI=15. 65%t jSo fc, PLS SrfflV^fctfeai»Wjt^fflai4,

r=0.988, SDP=1.31, EI=9. 24*, r=0.976, SDP=1.81, EI=12. 76*t!), PLS «! MLR J: 0 iS

V^JtSffla«r»fc.

3. Xtco^^TI4, CP, t 9 Lfc«s,

t)+»/iifsasr#5 r t «!-e# fc.

n ^ m

NiRsi4««W!S5)-«f&-!?fc5rtA>e>, fflaA>oi^^(c#fig^^®^>t(fasojtg-efc5-t, ^m-m

a«s^S-^fe!JS«-efe5r t, t ®«ik

S:«fOfc», LA^L, NIRS Sr«ftt

Lfcaiel#»W«lc±5it^-Cfe»), fl»fi£^>l4«ffi®{t;#Wtt®03S®Lfci»iH»-Cfe5r i; :!i'6.,

NiRS«:£ttt<t^^j-«r«l4i6;.-f L'i>-a-t-5tl4l®ti'5;v\ «fc,

as, NIRS5:«fflLT®jgtta!ft«fc-J:0!f-'l' 0®f9S«s«®

LA>U, i^M•e*^«^^n•CV^5Kfl6S!!tScS:-cro«©l4'>/j:<.

-e«afi.aCjt«SnTV^5" ^-Ty7:K^m\,^X CP i

TtfciK«WLfc®-C«e-r5o

1 . «(liCaiHd3J:U:iSK

61&, ;tf j/ h V 39 ;g) Srffl V\ <t

5 60 40 SWl 200~300 iniiiC»Bf U, i(6» Ufc t WS:

2oC»lt72t;-e48B»WK(iS*fc«, V^'S/Klnm^ 5'->=.)iCT*9»L, t 5-;^
l4^:®4S5fe»»S«!|sft tfc.
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2. ^

3.

NIRSystem Model-6500 V>T 1, 100nm~2, 500nm

^U, : GAPO, Segraent20) ^fff^ofZo !|^#

6 3 ^T^T'^iofcio NSAS y7 MLR i PLS O 2

LfCo ^fc, MiE0fcJe)0
Sl:g^ii;&DLTV^#, m lSt;g;6^e)^4jS:t^T'<Dim^'a'^P-fr{;:T, LfCo

tTfflV>5^tff^fe-efc5o H^<D3i^{coVN-CfiNSAS y 7 h^7alT?:^V^fco
4.

40;^{CJ; m'^m

^(SDP), EI1°> ^fflv^TJt|55Lfc,

IV

{;i^tyS:o ~m^, Lfc^Jisf ^

16.75%, u.mtm}ti\,^h(DXh^ ,

34.48%, 28.37%i:(iSJ£VMxV':^;55#^tl, t \.X (O^ki'^^mtL

\.X\^tLtn^hfl^o

ai ^litltJ|E4(DJife^©a (%/DM)

n SD n Mc±m ¥ m SD

CP 60 4. 68 21.43 16. 75 10.97 4. 30 40 4.88 19. 35 14. 47 10.93 4.01

IVDMD 60 39.16 73.64 34. 48 55. 09 8.92 40 39.16 73. 64 28. 37 54. 38 8. 30

2) IVDMD : Un vitro) »
3) : i:;'c{i-:t/h'filo

MLR 43J;t; PLS i;ij;2{ci:^LfcoMLR \z. J;CP, th\^,

4 CP ^coV^-Cfi]^^#^)|Sf•efl 2164nm, ^l^^nnxn

2187nm 1 LT43 19 , :Ltl(b{t^ ?>''• t $^^TV^5St

^HjEXhotZo l^^nnxv ^'>#3£T-fc6 2263nm^

iii^S;g^u-c5i^Lfco V ^=-y\iumm<D±tc6m^mMx, mi^(D±mmtstth\:im±L,

mnP(X\-t^ %(D9R'l^^^\^i5:b ^fl6 2186nmSrB 1 ^ t. ^ 2 ^

:S:#3fi<i: 1686nm ^TjiJ^LfCo t^tlX

:fc«9, NIRS is IVDMD ^i^(c:4oV^T t>, ^

Tt•cv^< t t tit::, CP 'bl^=^}c<STLTVN< r ^

iiSc:i5-o(7)gIS a: o fc ^ ^ ^ n 5 o

nmxm^^S, 5l^!i5&#K3|sf-C'iai^^7



^2

MLR^ PLSfe

mn l^iiSff-^X

1 2

(nm)

3 4
r SEC S^ic r SEC

CP " 2164 2082 2342 1534 0. 996 0. 42 10 0. 998 0. 29

CP 2187 2152 1354 1812 0. 983 0.81 10 0. 996 0.43

IVDMD 2263 1150 2200 2316 0. 986 1.56 8 0. 991 1.26

IVDMD 2186 1686 1810 2150 0. 972 2.18 7 0. 978 2.00

^1) MLR: mmmmm^^^o
2) PLS:gi55^ft/h-mife{iJ;5il]^:9-Wo
3) r

4) SEC:;^l:j^{::j3(t5^ii^^c

MlRio^-aPlS 3 {c::^LfCo MLR V>fc: CP

!^#^;|Sf-e r=0. 985, SDP=0. 70, ^!|^#^5iSfT-r=0. 974, SDP=0. 92, !|̂ #K5|Sf-C*

r=0.981, SDP=1.62, ^3|5&#K3{SfT'r=0. 964, SDP=2. 22 ^ o fCo

MLR {cioVNT{4a^-r'5@ri:ammxh9, cp{c•ov^-r

$n•CV^6>6^ V t Ltcmm

PLS$:ffiV^fcCPT•(0;^ai^(^m^3|t^H, )(^#^3tSfT'r=0. 994, SDP=0. 45, r=0. 982,

SDP=0.75, ^i^ti{b^"efi)|^#^)iSf"er=0.988, SDP=1.31, ^!|^#|^)jsf-e r=0. 976, SDP=1. 81 tfiiofZo

MLR PLS

MLR t PLS t, @(CP-^i^^fb^) IC:J3VnT,

PLST'f^^UfcMa^^SDP, r PLS ^^:fcV^Tf^^!fe Lfc^lrjgld^Stt 5 NIR

^ (OP^{:: V̂ ts M t fCo

m 3 It -SMLRfc J:msic ,J: ^

tS 5 a^jfeL-n- V
MLR PLS

r SDP El wm r SDP El mm

CP 0. 985 0. 70 9. 15 A 0.994 0. 45 6.21 A

CP 0. 974 0. 92 12. 70 B 0.982 0. 75 10.41 A

IVDMD 0. 981 1.62 11.42 A 0.988 1.31 9. 24 A

IVDMD 0. 964 2. 22 15. 65 B 0.976 1.81 12. 76 B

ai) MLR:

2) PLS:a5:9-^/hr^?fe[cj;5[Hlilt:9-^o

3) r :
4) SDP :

5) EI=2XSDP/U'i^-^X100 (%) o
A=very good (~12. 4) B=good (12, 5'-^24.9) C=fair (25. 0~37. 4) D=poor (37. 5~49.9)
E=very poor (50. 0~)o
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8)*lffa« • 1998. (NIRS)
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11) = -NIRS7'AX, 1994, 18-19

12) 2001, 6i
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14)TO^, 1988, 3)»tt7'^'
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16)•H-WSIJS • • »»«, 1998, ^-y® TDNtt^, 0
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®. 40, 98-103

19)S6lUSSE • • ««tt-• i£^-fie • 1990,
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mmm ^jiKt^

I ^

f-'YX-ett^&^^JiSKl mm) i^!(5&^^3|Sf (200-300 mm).

(MLR) b I- X S (PLS) Srffl V^TJtg5^|^ L, o fc„

1. CP^COV^T, MLR r=0.985, SDP=0.61, EI=9.82%,

^mX r=0. 983, SDP=0. 62, EI=10. 08%i: /j;o/c„PLS !|5&#^3|Sf-e r=0. 993,

SDP=0.39. EI=6.24%, ^i|^#^J|SF-C r=0. 993, SDP=0. 42, EI=6. 74%i «9 , PLS ;6S MLR J: 19

^#fco

2. MLR ^fflV^fc^^fiil|O^^^M^^^!^#^3^Sf-Cr=0.967, SDP=1. 72, EI=13.61%

^i|5&#^!iSfT'r=0. 949, SDP=2. 12, EI=16. 78%i: T^j: o fc„ PLS J^^^JjSf-C

r=0.969, SDP=1.66, EI=13.14%, ^ij^^^3|Sf-e r=0. 962, SDP=1. 86, EI=14. 72%i: 0 , PLS ;6S MLR J; «9

3 . X{coVNT{i, CP, t h VNfc^l:l|;6S J; 9 i.tci)K

^:d5Ttfc„

n w

ffai!)-^mxh^^mxh6^t, t u/J;v^r

5ri^ofc«). bJi-b, nms

t/cm(i]!ii^9'^ff^{-x^m^xh9. mm^^immcoit^m^nomuvtzmnmxh^

NiRS^t^^ti:{k#5>tif^it(ii^J^TL>b-lfe*t-5^{iPSb^i;v\ iitc,

m^s.NiRs (Dm^-Am"^

i^tix\,^6^~'K bd-L, <,

vitro) ^zx^^mxn,

V>T it155^ L fc O -t S „

HI

1. muunis^xsmw:

ffl^)jsf 40.^(C:5>ftfCo ^3|£|-fi 200-300 mm{c:^^L, Lfc >b Sr 2 o(C:$^{t 72t:-e 48 ^

)i:^n:^ yi^^)izxm^L, hvtLfzo



2.

3. siasaroftffi

ja##l-i5-)t3tffttl4 NIRSystem Model-6500 V*T 1,100niii~2, SOOnn h/PSriffl

^L, h/Kcol^Ttt : GAPO, Segiiient20) Srff/i-ofc. ©«!'

^SI4®!S-fe/u«rfflv^feS«)£l;J:5 2lll®H«iS!l®. 5(?©»6t!|sH4*;&-»S!-feyi'lrfflv^fcS«»i-±

5 3 iBirossiw^e''" ftfiiS8f^^Kl:ov^T(4 nsas y7 mlr t pls ® 2

MLR ttfflV^saEI'JS^WCfeS. ®ft(co^^TI4.

»fiW^^tt;»L-C^^Lfcl«ro£^^Kl^KS:Sr®Sl" Lfc, 4fc, «jEOfc«)®

Lxm^^^mvrmvhi. la^<D®^it-o^^Tl4NSAs hC'irsrfflv^fc.

4.

ufc«fii»i4«i;£M#ts 40 ;gic j: 0 tfc, its®

«®«!iEI4, «;£KSSr^aSSt

^(SDP), EI'°'^Srfflv>-Cifc«Lfc.

]v

CP X(D^m

13.24%, 12. 34%i iji§j£V>>bO-Cfc 0 ,

26.21%, 25.27%i:^^Ij[2:v^^:xv;?;6S#f,i^, b-CO^#Sr^fc

LTV^fci#;t^tlSo

ai (%/DH)

n ¥ m SD n Mizm i-yi^ ¥ m SD

CP 60 5. 86 19.10 13. 24 10. 51 3. 25 40 6. 38 18. 72 12. 34 10.61 3. 36

IVDMD 60 45. 70 71.90 26. 21 55. 73 6. 83 40 46. 26 71. 53 25. 27 55.61 6. 68

2) IVDMD : (/« vitro) ,
3) \

MLR 53iu? PLS {;:J; 2 (;::^ L^cio MLR {C J: CP, h {-,

3 CP 2185nm,

2169nm 1 LTi5 >9 , 1.12)^

:S{^jfiT'fcofCo 2182nm, 2184nm t ^ MO

T^59, TDNu-i:^(D IVDMD^yy<^

<STbTV>< i i'bl;:, CP tJ|^^{c>^£Tt-CV^< r i;ii5^^$n-C43t) iJ'

t.fc, i^^u.nx lessnm,

2254nm t V V i:f=-ynumm(D^fz^m^wx,

^ $tb•cv^5r



120 itfflSStSfSSS S41^ (2003)
PLS C±5ftl:«Stfe-v%T(4, CP-ei4«9»K!|sf-CHi=-» 10. *»»Wl(sf-e0^S[ 11, nmmitmr

5lc»JS^«!|sft fclcH^»9 S:a#?LfcttfiiBiS«ft-Cfeofc,

82 «LR«J:yPLSl:J:««««®<t«ea

MLRffi PLSa

1

(nm)

2 3 4
r SEC r SEC

CP 2185 1532 1690 0. 987 0. 54 10 0. 996 0.31

CP 2169 1608 2296 0.988 0.51 11 0. 998 0. 24

IVDMD 2182 1764 1686 2316 0. 967 1.81 9 0. 980 1.47

IVDMD 2184 2254 2196 1958 0. 943 2. 36 9 0. 974 1.69

ai) MLR:
2) PLS:»»a:/JO«i!fetJ:5lHHt»W.
3) r :
4) SEC : ftSiiSCfcltSSiSimil.

MLR $3±0! PLS Ci 0 Lti1k&m<r>mtefSSi:S 3 C# Lfc. MLR S:fflV>fc CP "CWttSISO#^

WflEtt, r=0. 985, SDP=0.61, r=0.983, SDP=0. 62, r=0. 967,
SDP=1.72, r=0.949, SDP=2.12 t/fo fe„

MLR B «l«»®®lRiSEfi t StvSiSSSrSKI-S r t 9 , CP lcoV^T

H:rti,KSpi:.5S*T, iSSv^ffi^ifSair#fc. J; 5 l-#K rofta«sM4-Ufct>®-CI4, tt
aiicfflv»5SE*®!RFiEi4giuv^t $ti,Tv>5As, 4-iii®«fiign^^-ei4, >j vitmm

^fct4^'>'/•5^'«^om^fc^4i:ffia®^55^^<•oA>®SSS:a^^1-5»KJ:oT^-»!fcaie^#a
Sr#5r t^s-Ctfc.

PLS CP r=0. 993, SDP=0.39, 7l5©»l«S-e r=0. 993,

SDP=0. 42, WC r=0.969, SDP=1. 66, sfeSSiftSSft? r=0. 962, SDP=1.86 i I&-3

fc, MLR Ctfc-t PLS tiST?#, tiaSjfewKiRi: yf XSr

»ffiL,s<, -< ^-rofc®, «£«©

MLR t PLS SraSffiflE-CJtlS-t-S t, K»f-f X(»».5fe»»)^SISJ® @(CP-«;«)Mftsp) iCfc•V^T,

PLS-eff^L,fcttfiiS«SSDP, r PLS lrteVvTf^^Ufc«iai»iCfc(t5 NIR

1Lfc. @l®i5t;CP, ^£i^?g•fb^?C•o^^T, NIRS

«f«t ® w c K v^^a Ba asji®T-1 fco

83 «Sit»-felt«IILRj3J:yPLSl;J:4eSfi«roJigffla

xis
MLR PLS

P P*^TT V
T SDP El wm r SDP El

CP 0. 985 0. 61 9. 82 A 0.993 0. 39 6. 24 A

CP 0.983 0. 62 10. 08 A 0.993 0.42 6. 74 A

IVDMD 0.967 1.72 13.61 B 0.969 1.66 13.14 B

IVDMD 0.949 2.12 16. 78 B 0.962 1.86 14. 72 B

ai) MLR:
2) PLS:8l!»ft/JO^i£CJ;5|iH»^^4(f.
3) r

4) SDP : ^ai»®SI;£Ctelt5S2pK^.
5) EI=2XSDP/UVi'xl00 06) ,

A=very good (~12.4) B=good (12. 5~24.9) C=fair (25.0~37.4) D=poor (37.5~49.9)
E=very poor (50.0'^)o
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6 El {;:joV>T. J: § CP MLR X* 9. 82%,PLS xn 6. 24%

i: ^'bt-A W^ffi-CfcofCo ^3^#^3|s^^-^3V^Tt> MLR-e 10.08%, PLS T-6. 74%i: AW® i:''jJo^

MLR-ei3.6i%, pls TMi 13.14%i: i: ^btiiBW®-Cfeofc:„

^JjS^{CjoV^T'bMLRT♦16.78%, PLS T* 14. 72%i: i: fd B o fCo ^ i:

)|5&#^3isf{;:ov>Tttcp,
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