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BB Loz X
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DERR, HLER, THEE, FRES LUHEROMEYG

LA b K90z, TS ORI e e BEEE H
ENBEL 72, A RBMCE TR EEFRDS5 5 510%
if,@%%uﬂp"ﬁ< N, F0E, HmRIC
I Y, 80 9% B NEAY 7% <3l 1
RICH B Z EpHfEEE N, &A% (Xep) &0
bt (Ypic) DBIRT, SHFLH AN~
LTk iemidtily, A—F+»—F7 3 27Yne
= —156+71llogXcr & GLOVERS® NDYpigc=-—15
+70logXcp LCﬁﬂltf’@J%fﬁ/ﬁ%’bhto L
L, 2O TLRCEGHL L NAEL L
L) &, B BEARY % i < B b FEt
BT -7z, ZOM8, SHEAE AR
L TORS 72 AR A L7z, A ARHTET,
THEERZDF E, FHRMNBUCEES Lo
T L7200, HILEE - OREREIL, FAF
1, 0.76, 0.86, 0.90 LJEIZE< o7z, 72 0%
ﬁm%&%ﬁm%*m%ﬁi ENFN, 31, 18,
13&EIC AR (% FEATE A D & DHEE D
%@ﬁ;i0§<ﬁ L7,

ZAEH (Xcp) LaliEEEE (Ypep) OAHBIG

£ 13 HEARECHEAEOSHER, HILE, THILSBOTISHE, EHERZESD) b & U EH
SEF (Hydhy) HALE D AL E B (DCP: &Ry
n 1 SD B g SD 0 3 Yy 8D ErE]
A—F+—F¥5 2 102 13.2 4.1 4.9-21.2 63 11 15-80 8.8 3.8 0.8-16.2
4 ABHRE (£1K) 136 13.2 4.3  4.9-22.8 64 11 15-80 8.8 3.9 0.8-17.7
TILT 775 57 20.6 2.8 15.3-27.5 76 10 69-83 16.0 2.7 10.8-22.7
7 ARE (£ 76 20.4 3.1 13.7-27.5 75 9 60-83 15.5 3.1 8.4-22.7
£ 1% 212 15.8 5.2 4.9-27.5 68 11 15-83 11.2 4.9 0.8-22.7
= 14, MEQHOSHEXRCENTD EHBAR, JBLERBBIUORE SR ENTYD D
HEEREL S CicEER.
HAILER ) HHLER ) FEBLEE D
Y=a+b/X Y=a+blogX Y=a+bX Y=a+bX
r a b r a b r a b r a b
A=F v - K73 Z -0.95"*91 -326 0.93**-15.1 71 0.99**-3.3 0.92 0.66**3.3 0.08
A FHRE (&) -0.95%91 -321 0.93**-11.2 68 0.99**-3.2 0.91 0.71**3.2 0.00
TAT P NT 5 -0.77**95 -361 0.78** 21.9 42 0.99**-3.8 0.96 0.26**3.8 0.04
v AMRE (21K -0.67°797 -439 0.67** 8.2 52 0.98**-4.4 0.98 0.09°*4.4 0. 02
& * -0.94**92 -328 0.92** -6.0 63 0.99**-3.4 0.93 0.55**3.4 (.02
*:p<0.05, **:p<0.01
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U 20 / ( r=0.95, p<0.01)
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16t Sy
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# RN
23l A
o & e
Z
4t ot Y =—3.240.91X
L (r=0.99, p<0.01)
s
0 . .
0 4 8 12 6 20 24
HMEOESAHE (et %)
5 8. A xBNEOHELEICET3EFE LHEL
FHXUDCPEERNY) & OBME
# 15

@]
=)

%

(g/kg® %) 1 =2

B e S [ I 2
(8]

(g/kg™ )

X 9.

Y =—1.24+0.82% /
( r=0.99, p<0.01)

X 1s0

Y =78—90/ X

( r=-—0.93, p<0.01) .
H

. 120

Y =1.2+0.18X
ot 0
( r=0.92, p<0.01)

PR

0 2 4 6 8 10 12 14 16 I8

ML g BECE (g /ke™™5 )

1 AR EOHERE BT AHMEX EDC
PERE, HHitE®S L OHLERN & OBk

HEAECPHOEREELDCPERE, HHEE OMEBMGKKE —REYEK (Y=21bX)

BOFIHEHEOBREEHLEOHHBIRX (= +a'/X).

X:CPHEEE (g/kg® ™°)
Y:DCPEEE (7))

X:CPIEIE (g/kg" "*)
Y:CPHEtE ()

X:CPBIECE (g/ke® "%)
Y:CPiEAE®R (%)

r a b r a b r b’ a’
A —F4—FKZ35 2 0.09*-1.2 0.82 0.92** 1.2 0.18 -0.94** 78 -87
A 2 R%E (244) 0.99**-1.2 0.82 0.92** 1.2 0.18 -0.93** 78 -90
TINT 7T 0.99**-1.7 0.88 0.77** 1.7 0.12 -0.78** 88 -167
7 ARMRE (£4)  0.99**-2.5 0.92 0.52** 2.5 0.08 -0.78%* 92 -253
& 1% 0.99**-1.5 0.86 0.88** 1.5 0.14 -0.92** 80 -99

**:p<0.01



42 LB R ERBSHE  B755 (1991)
£ 16 B, SHEEZHJOMEAEOEERNX), EHREG), GEBLUTAN(LEE
(Y:DCP) & D BIR.
HEHE AEALES B DCPEY YD
" & £EEEH SHEX:ZYPY _ Y=atbX
n L SD &5 B r a b
F—-F - FTr3 2
31 10.1 3.7 4.9-17.3 0.99** -3.3 0.92
Hopi 26 13.4 3.4 8.4-20.9 0.99** -3.3 0.91
Bok¥ 25 15.7 3.5 10.3-22.8 0.99** -3.8 0.94
(/.4 20 14.8 3.0 9.1-20.1 0.99** -4.1 0.98
ik 102 13.2 4.1 4.9-22.6 0.99** -3.3 0.92
FE -
12 10. 1 3.2 6.2-16.3 0.99** -3.6 0.96
HAEE 5 10.5 1.2 9.3-12.4 0.93* -3.0 0.93
21k 17 10.2 2.7 6.2-16.3 0.99** -3.86 0.95
RUVZTFTILS5A4T75 R
# 5 11.0 3.3 7.6-15.5 0.99** -2.8 0.91
-] 8 18.0 3.6 11.6-22.3 0.99** -2.9 0.87
ik 4 19.7 2.4 17.1-22.8 0.99** -4.1 0.97
2K 17 16. 3 4.8 7.6-22.8 0.99** -2.6 0. 87
THhT > ILT 5
= 10%- 39! 18 20. 1 3.1 15.7-25.4 0.99**  -4.7 1.02
B(HH) 18 19.5 2.1 15.7-22.8 0.98** -2.5 0.89
P(3EE) 15 21.6 2.0 18.3-25.8 0.99** -4.7 0.99
(4B E) 4 24. 7 2.3 22.7-27.5 0.98* -4.6 0.99
2 1& 57 20.6 2.8 15.7-27.5 0.99** -3.8 0.96
TH U a =N
FOAER) 6 15.9 1.5  13.7-17.7 0.97** -6.8 1.12
HeEH 6 19.1 2.0 17.0-22.86 0.95** -4.9 0.91
N7 12 17.5 2.4 13.7-22.6 0.91"* -1.4 0.75
o7 og—NN
EOEE) 4 25. 1 0.9 23.9-26.2 0.84
7 24.2 1.8  21.0-26.2 0.90** -11.1 1.28

*:p<0.05, **:p<0.01
£i30.98LL &L, A ARME T Ypep=—3.2
+0.91Xcp, < ARMLET Ypcp =—4.4+0.98Xcp
DBRIIRL N7z, BRI~ A BB T A %
BE LD KEH> -7,
BHELNHEEROKAFER 2 SEF T
HWibkZEOR E T 2 &, EHEITMNS 238
L72ET, BYRFBREIL 125 DENBRICH 5,
BHEENEbEEOMBREIE - A B £
CEHBTH 7225 0.5/t BB Tl s
272,
HMEAENOERE XD C PIIREL L Nz #Eh
O R & OBR L & NS IBEGE & bR
WERISICRLL, 72, A ABMETHZNL
DEFREN 9 IR L 72,
MEQEIERE - D C PHRENHHHE R
i, WINoOHETL0.99 - IEFIZE, - 72, 18
g & et/ ORIC 7 E o HBERES R L Nk,

I bm—REYEROMEREEMZ 5 & 1127
D, EHEEOMIMEIZFE L TIE & BOBRICH -
AN

HEOEOERE (Xepr) 20z LT, Mk
# (Ycep) &P EKkH B E  Yepp=b' —a’
S Xep1oy SRR AIR Sz, SERE (Xcpr)
EIERTIH{LE (Yoer 1) o—kEUER  Ypeer
=a+bXcrr &HELT, a'=ax100, b’=bXx100
T 72, IRk ) IcfEEGE b
HIC I3 BRE SRR T 5 & B bR iRz 5 <
20, oA OEHEIEICE D 2 o R
128 - 72,

B, EFEEHNICHEAE O SHERDFHIE,
BHEBELHELEREO—KERREE 16 1R L 72,

A AFRHMEET, S8R L EN 1 FETIHIKS
BEOME D LR TE 2D, BEE TR
DR e T2, BEFEMLER (DCP)

% PR

7% YR



AR BN - AR S TR A E)

Oz, &5, SEFFE L LIS AR 470.98
PIE & BRI R L i, BlRREIE, B
Bt 0.9 51.00FANTH 725, {L =T
WNT AT T AH087 M ERE L D{RWEE R L
Foo E72, TV7 7077 2B EOMERHENE
Has e A b B — K R Ao BURR 0T 1,
3, 4FELNASWHEERL, v 7E -
LUT A 70— T RRRICEAERE Co R R
T 1HBEE DN E Do, EFBEENICAS &,
HEE Y, EHMoOBEAER CRRREL S »
A D& B 2 & 555 -T2,

HAEE MO O R R OERIE» 5
L ERRIZ0.98I B 0l 21572,

HMEBEHEOESAE (Xcr: %) bl (YpiG:
%) DCP&HEHE (Yocr: %) *H#wET 556
I3 & A AR E, SEBEH LI, 1 AR
ok (n=136) » 5136472 Ypig=91-3217

43

Xcp, Yocp=—3.2+0.91Xcr DRYRR D & H#HEE
L THERWICIIHED v EE 2 7,

B, AFEHiNOMHEAEOHERELDCP
ERaoMRL &R I7TIRL 72,

A AR T~ A B L D REEIE D% <,
EEFEHINC A5 &, HEME LICKE LEVE
dproledy, RVZTILTIATTATIHEELY
HAEBRTHOEREN SH -2, JTHIZFEEEDOAM
BRI A202 530H VB i S 2726 T
H5H9,

MENEN#HEE & D C PERRaE MR
vazu—nD ]l FEERCT, 09T EE W
EAF 5 7,

BLAXTER and MITCHELLY 3 F=bN-+MT
F: #EEE100g:h72 ) okpeERa, N El00
gl/- ) nEEHReE, M BEGEW00g4 72 ) DO
WS & O eEse g o ek 28kt (LT,

# 17 B, EHEEHYIOHEQAECERENOTEY, EEFEECD, HHESLTDCP

EHRE N D&,

HEHE DCPEREN:g/kg® ")
B O AEEH ENEX:g/kg® %) Y=atbX
n 2] SD #5 H r a b

A—=Fv—-FIrs 2

B 31 6.0 3.8 1.3-14.5 0.99** -0.9 0.78

B oA 26 8.7 3.7 4.1-16.5 0.99** -1.4 0.83

Bok¥ 25 9.6 3.6 3.7-16.0 0.99** -1.3 0.83

74 20 9.5 3.1 4.8-17.0 0.99** -1.6 0. 87

&1k 102 8.3 3.8 1.3-17.0 0.99** -1.2 0. 82
FE Y-

# 12 6.1 2.8 2.6-11.1 0.99** -1.2 0. 80

HAE 5 6.6 2.8 3.8-10.1 0.99**  -0.5 0.70

21K 17 6.2 2.7 2.6-11.1 0.99**  -1.0 0.77
RLV=ZTFTILSA4T7 5

b3 5 7.9 3.5 4.1-11.8 0.99** -1.4 0. 83

= 8 12.4 3.4 7.3-14.1 0.99** -1.38 0.82

74 4 14.5 2.7 11.8-18.0 0.99** -2.1 0.90

£k 17 11.6 4.0 0.99** -1.5 0.85
FTIT7T I T 5

FEE) 16 16.9 4.4 9.9-24.4 0.99** -2.1 0.91

EQEFH) 18 15.2 4.0 10.0-25.7 0.99** -1.3 0. 85

FR(3EH) 15 17.1 2.1  13.9-20.7 0.99** -1.5 0. 86

FR(4FE) 4 19.1 3.2 15.1-22.1 0.98* 3.1 0.61

21k 57 18.5 3.6 9.9-25.7 0.99** -1.5 0.86
FhYy o=

BOEH) 6 12.0 1.8 9.2-14.3 0.99** -3.4 0.98

A 6 12.4 2.2 10.8-15.7 0.98** -2.1 0.83

BN 12 12.2 1.9 9.2-15.7 0.97**  -2.4 0.87
o=

BUEE) 4 16.5 1.4 15.2-18.3 0.89

& 7 15.7 2.9 11.5-19.8 0.97** -3.3 0.98
*:p<0.05, **:p<0.01



44 AbEE L R A BRI

P L BgE0) ¢, 100 (1 —hb)
HL T B EB~NT W2,

WIRE DRI B & L TR ™, fREz100g
LY oBMEITVEAY (g &L, frsyd
EAEEAFEX (%) L, Beo XY 2
YiEA#EML <X, YRoEERE KD, X=07n
BOYWHWOEE L TIRLNE LHL T3

INHLDHHTERS 2 MERITEISIZR L M
BENEOTAF EAHILZTBOBR T, BN
3 4 AR 100X (1-0.09) =91%, TM7 7
77 100X (1 —0.04) =96%, WitE3ERE
W100gl 7z ) £ 2B E32g, TV 7 7 L7 73.8g
T -1,

Lucas &% |3 & A & v {bamofiic—kml
A OEE, BURREIZENHLEE,
EBHEEINMEOHIEICHN T 2HE5 42 RT &
HLTWwS

Z DLUCAS testDFERD L, [ ARHMEE, <2
B E B L ek T, ZRen, BEoig{bEizol,
98, 93%, WikEOBEEIZHT 2EEE 3.2, 4.4,
3A%ICHEY L 7z,

HESDHENEDEEF L HbZ 2RI,
EAARE L BR2H B 2 & %, BLAXTER and

IFE DML

#75% (1991)

MITCHELL® , GLOVER & % , HARKESs? ,
HoLTER and REID” 2 T35, HEDHM
EREOBENHEILEIT, VAN SoesT! £993%,
BLAXTER S ¥ {2 % D@KA 593.1% & s L ¢
W5, WEDIEREIC T 584 HARRIS 54
A2~ 4 %c:*ﬁ%f% ZEEHELTNS

ROBERTSON and VAN SOEST!Y {3 A TR
BHEFFD & EOERONBEIITEYERE kg4 72
N5.8g (H&HE CHEauE100g2472 ) 3.6g) T,
:@1E01Agricultural Research Councilm%ﬁ%ﬂ) &E—
BL7ZEBNTWa, RERIPLGELNTZINS
DB Z D & —F L 72,

2. fERERAEY (CC)

CCoeshH, MbE MY bLeER HIESR
S et R O AERR 2 FNT, R EACC
DEHE, W3, T bEEOTEE, R
B L UHHE 1 A RHCE & A BRI 50T,
I, A=—F—FII2ABIOITLT7F LT 7
L L TR 18 ISR L 72,

A ARMENDEHHT, KEH
5 L MRIA &P THG T & 20,

I REAEDH2.6
v ARHEE T

# 18 HEKEOHEIEABTMOESER, HALE ANHLSEORHE, BEFESDS L ORHE.
BER (ZYPr) HAL R (F) aEEEE (YR

n FHSD  #HE iy S #EEH g SD &
A—=F+— K5 x 102 41.5 6.5 25.3-56.2 63 8 24-78 26.6 6.8 6.1-42.4
A4 RAHHE (&{&) 136 42.1 7.4 25.3-67.4 65 8 24-87 27.8 7.9 6.1-58.8
THT LT 5 57 60.9 6.3 49.9-72.7 75 3 66-81 45.6 6.3 33.5-56.8
v ARE (£1k) 716 60.6 6.8 46.1-74.6 75 4 64-83 45.6 6.9 29.5-60.7
& *® 212 48.7 11.4 25.3-74.6 68 8 24-87 34.2 11.4 6.1-60.7

# 10 HEATHMOEERXENPD LHMAE, AHLER, AELEREOBMEER DB LT

@l .
HIER WD aAELEERN . EWEY) AEILEBREN: DD
Y=a+b/X Y=a+bX Y=a+bX
r a b r a b r a b
A—=F v — K732 -0.74** 98 -1420 0.96** -14.7 0.99 0.02 14.7 0.01
A 2R E (£{k) -0.72** 98 -1358 0.96** -15.0 1.02 -0.05 15.0 -0.02
TITFIT 7 -0.68** 96 -1294 0.97** -13.0 0.96 0.086 13.0 0.04
v ABHRE (21&) -0.69** 98 -1381 0.97** -14.0 0.98 0. 06 14.0 0,02
£ & -0.82** 97 -1324 0.98** -13.7 0.98 0.10 13.7  0.02
**:p<0.01
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7 60
i f ’... Y =97—1(324/ X
1/:“ /,‘. ‘:,,:' (r =0.82, p<0.01)
50 .
% // .
40
30p
60 .
nﬂg
of 260 °
ifi 50 safh,
it . A
il .
Hel
N 40
4
o o
,ﬁ; 30 .5 . =—13.7+0.98X
H % 3 (r=0.98, p<0.01)
[ 378 14
i _{/*t-
i 20 gt
%4 -~ .t
(] .
2 %
10 4
o AR
o T ARE
0 s
30 40 50 60 70 80

M E AT (T 20)

X 10. MERAEIIC BT 3 5ERX LHERB LU
LR () & DBARD=212).

Fl.6f% LA <, BAMET L A A
i - 72, EEBIREIIEEI R LS
ST, WHbERIRLKREL T,

CCoFAFLIMILE, THR LTIt HE

ROEHEI
zkc: b

BB DTHAL - TR RV R F RS IR 2 H) 45

70
i 80 /
1t
b 857
fu 50 .
"
i . 33,7
I Y
i &t
30 ‘w3 v =80-321/X
£ ﬁf«w’: (r=—0.78, p0.01) VO
i 20 vh 80
i
70
10 Y =4.7+0.15X 1t
/-,r" (r=0.73, p<0.00) 60 f
ot * %
# s 50
ko A
2 5 fs"‘ﬁm
) 0 o 20 30 40 s0 60 70 80
HNWLPA B AT ki ( 8/ kg0, 75)
11 BB B A ERE O S EECETELE,
HEittE S & OV LR () & OBR (n=212).
ORI S ROBRA R 19 % 6 2K 10 1271
L7z,
ahA (Xee: %) bR (Yo : %) O

REVRRIE, SERD212.5 TEHEz Iz LTy
#PEN A KD B L Ypic=97—-1324 Xce, (r
=0.82, p<0.01) »PFsniz,

A L A EE OB S 4 T0.96 L E,
— kAR R O RREEI30.967 51.02, wHOHIZ13
L 1IOEEICH - 72, BAHE TEbEED-
wEdgs T, Tk EEo RN & HEL T,
SEHIH| i"%“%%:x_ L 72fil, MR Rl oo
DOERIZH D, ABEEIZ VT AOSE LIERIC
INEWE S '/f\‘ L7,

C CofBE R & fEH i ba % I JaND

# 20, MIBEAEMCODOENE & AHLCCBIE, EE(&%&@*@B@%&(M&@MT(Y a+bX)
HoCICHEABTMOBRE &EMEREOHHEIRRY-b +a’ /X).
X:CCEHE (g/kg” ™) X:CCIEHLE (g/kg® 77D L:CCEEE (g/kg’ ™)
Y: A E LCCIEERE () Y:CCHEM B (7 ) Y:COmM b
r a b a b r b’ a’
F—-F+r—- K75 X 0.98**-3.5 0.79 0.79** 3.5 0.21 -0.74** 75 -261
4 2 BRE (21) 0.98**-4.3 0.83 0.68** 4.3 0.17 -0.71** 7T -272
TILT VT 7 0.99**-5.2 0. 86 0.77** 5.2 0.14 -0.73** 86 -516
T ABKRE (2&) 0.99**-4.7 0. 86 0.71** 4.7 0.14 -0.62** 86 -490
& & 0.99**-4.7 0.85 0.79** 4.7 0.15 -0.78** 80  -327

**:p<0.01



46 AvHEE AT B ARSI 75 (1991)
® 2l HE, ABEHY %mﬂame%@aﬁ$<x>@$h, HEREZ D, &S L
AELSENY) EDME
HMEAN A AELER Y By
B HEEBHE SERX:EHDBYD Y=atbX
n EH SD ElE] r a b
FA—=F»—FK7rs 2
& 31 37.6 7.0 25.3-49.8 0.98** -16.3 1.09
-FoY-iE2 26 40.5 3.9 31.8-46.5 0.91** -15.7 1. 00
Eog¥ 25 41.5 3.6 32.7-46.6 0.93** -16.3 1.00
Fx 20 48.8 5.3 38.1-56.2 0.98** -17.3 1.05
2% 102 41.5 6.5 25.3-56.2 0.96%* -14.7 0.99
FEL—
% 12 36. 2 5.3 30.2-50.8 0.99** -14.0 1.07
BAHE 5 39.3 3.5 35.7-44.2 0.91* -2.1 0.73
21k 7 37.1 4.9 30.2-50.8 0.98** 11.5 0.99
NRVZTFPILIATF R
& 5 53.2  12.4  37.8-67.4 0.99** -17.3 1.13
=] 8 47.5 2.8 43.3-51.0 0.70 -9.3 0.88
Fk 4 55.5 3.3 51.9-58.4 0.97* -23.3 1.18
21k 17 51.1 7.5  87.8-67.4 0.96** -22.1 1.17
TIIT 7T 5
#OEE) 18 59.8 6.7 50.2-69.9 0.99** -20.4 1.10
HECQEHE) 18 57.17 5.6  49.9-67.3 0.97** -11.1 0.93
FRK(3&ER) 15 63.6 3.2 58.8-70.5 0.91** -6.5 0. 85
UBE) 4 71.1 2.0 68.1-72.7 0.75 3.5 0.72
21k 57 60. 9 6.3  49.9-72.7 0.97** -13.0 0.96
TH U
FUBE) 6 58. 2 5.6  49.2-65.6 0.99** -16.2 1.06
BAEE 6 52.9 7.5  46.1-66.1 0.98** -7.2 0. 84
X 12 55. 6 6.9 46.1-66.1 0.96** -15.4 1.02
oy a—N
BEH) 4 68. 1 4.6 64.3-74.6 0.98* -17.9 1.06
EDREN 7 66. 7 4.5 62.1-74.86 0.95** -30.4 1.24
*:p<0.05, **:p<0.01

Hritt i & OB & NS R & RO BE %
FK20URL, 72, TnLOEBEER 1L IR
L7z,

C CoffEluE & RIS L 2 o MO MBI R EIS,
WENOKETH0.98& FFH I EH - 72, TEHR“
PR R OMIC LB AMEBREI S L N, 2
nHM—KEYERDORIFREEMZ 2 & 1127k,
EFHIEDMIHEIL R L TIE & AOBIRICH - 72,

CCofElgE (Xcc) ##fuc L ¢, ML
(Ycep) & oBifR%2 k5L Yceep=b' —a’'/
Xcer Do ERRERL N0, BEE (Xea)
EEEEHIbE (Ypeer) o—®kEER Yool =
a+bXca EEL T, a’=ax100, b’=bx100
DRI H - 72,

Wi, EEFENICC CORHEDFLIME, &

HEE T b g RO—KMIFR 2 %K 21 10R L 72,
FERE L L HFED 1 FHTIIEWEHROY E )
ST E A, FEE TR EEEDTFEELTE
o7z, BHELMHEEEOMICIE, &EE,
EHEBTETE LIRS 290,98 F X & AHB R &
FRLNT, BURREIZLOBIEROE TH - 727,
FEME LICEOHER T, HO1FEL DK,
EERL 7z,

B, £BFZEENOC CHERE & BN
BOBERE R 221ZR L 72,
CCHEERIL, 1 ABMENHTIIL =TIl
TATTAHEL, 2 ARMLEIL A ARMEE Y
Lhrote, WTENOEM, £HHEE L ICIERE
&I IS B ORI I120.950 1 & BV AR RIE R
RO, BRFBEIZENDHAEE TR (-

“@r. -

L

s

o A



FEREH . HEOM - REFEO B RIEE) 47

£ 22 BE AFEHNOHBEANEMOENRRX) DY, EERFZEGSD), HEL LU

BRI HEAE Y & 0BE.

AN EY HEAIEALE (Yig/kg® ™%
HiE H£EEH BIRE K g/kg® " Y=a+bX
n Ftg SD Fil] r a b

A —Fr—RKIrsx

= 31 21.4 9.6 6.0-42.7 0.99** -3.0 0.81

Bogid 26 25.9 6.9 17.1-40.2 0.98** -4.2 0.78

BEok¥ 25 24,9 6.2 11.7-34.86 0.97** -2.5 0.71

Fk 20 31.0 6.9 16.2-46.8 0.99** -4.8 0.86

RN 102 25.3 8.3 6.0-46.86 0.98** -3.5 0.79
FE Y —

#H 12 21.5 7.2 12.8-34.6 0.98** -2.5 0. 80

HEHE 5 24.5 9.8 14.5-36.0 0.99* -0.6 0.70

SNV 17 22.4 7.9  12.8-36.0 0.99** -1.7 0.76
RL=ZFTNSA 73R

E= 5 37.9 15.6 20.1-58.7 0.99** -6.3 0.98

=} 8 32.6 7.4  24.5-43.9 0.97** -4.5 0.83

74 4 40.6 0.8 39.7-41.5 0.76

&k 17 36.0 9.9 20.1-58.7 0.98** -8.0 0.97
TIVT I T 5

BHEOEE) 16 50.4 11.7 29.5-69.1 0.99** -7.7 0.91

BEOEE) 18 44.9 11.8 29.4-78.4 0.99** -3.8 0.83

FR(3&EE) 15 50. 3 4.7 42.6-58.9 0.98** -4.8 0.84

F4&EE) 4 55.3 10.8  45.4-70.0 0.99* 3.4 0.71

£k 57 48.7 10.0  29.4-78.4 0.99** -5.2 0.86
THI o=

FOALE) 6 48.9 6.6 33.0-49.4 0.99** -6.7 0.93

HAeH 8 34.2 4.7 29.6-42.7 0.95** -1.0 0.73

EEN 12 39.1 7.5  29.6-49.4 0.98** -8.3 0.96
g —oN

FOEE) 4 45.0 7.0  39.0-54.6 0.99** -3.1 0.87

EoRN 7 43.5 8.4 34.1-54.8 0.99%* -6.8 0.95

**p<0. 01

72,

VAN SOEST'®) {34 2RMCE (1140, < AEHL
BO(88) BLUBEME (38) naFhaic
BIF2CCoaA#E (Xec: %) & TilbEE
(Ypce © %) o—kiblRst%3kD, Ypcc=—12.9+
0.98Xcc 5 CCHENNLH|L98% T, FHEL
EMEDI2INDS ZORGORBRIZ L5 &L
72e AFEEETLLRN128 T Ypece =—13.7+0.98
Xce, (r=0.98, p<0.01) »fHFsn7z, CCHE
DIHILEIL98%, PWMEIZ13.7% 12884 L 72,

ARROYO— AGUILU 5 & I3 B SRR BT 2
BT -y PITERTOEER (X)) &
o Efhegs (Y) oficiz Y=—14.9+1.09X,
r=0.94) oBUFKEZRL, Z DS DRAENE)
— M2 HE L T, COLBURNSZ {34 —F % —
F7o2n]1 FEB L UBHARDEEIGN & TIL

e

7T DR 1 HEBRFICKRS L 2R
Ll CCogaZE WHbZEOMICY=-9.8
+0.90X, (r=0.93) OFFE»H D), BEOHLEZ
90% & HEL T b,

VAN SOESTS 13 (3@ A FoE D FEHFATY LA
RIS Yyl IE—, TR D b e B E
LTwd, 2L TEPFET -V POEL
7o & B0 EERaE, FEHCHRT AL TR Y
<, WRMES & o piegritaic sk 5 loar
ThHhdELR, ZOWEDLHLT, T— FIi3HE
Ws 14370 L DTl Aoy, BN T o b
(X: %) EREWER2) oOWNEOEEs (Y
%) ORIz, 4T Y=23.7—-0.15X, HAFET
Y =8.1+0.065X #1718 WHEICHAF LS T
WHH B ERNTWE, L, HAFEZHV

RKEBNHLSEK21250 6 Y=24.6—0.16X, (r=



48 A ST R BRSWAT  WT5

—0.58, p<0.01) »F5H4, VAN SOEST H 04T
DR L 72,

3. fEfaEEME (CW)

DEAFE, WLE, TiWteE, ERES

iuﬁm& T DA A BAR & fET,
BEAEACW D T A5, Wik, T &
OFEYE, fEHEREE L OHE Y 4 AR s
ARMCEIC Y, Fh, A—F - F T 2Bk
UTILT7 77 pl3sr L TFR 23ISR 72,
CWOEEHITFE, [ ABHLHEEI60%, = 4
FHLE#940% & ZOMIC20% DB VDD - 72, T
b A ARG, <= AFRMEE X LIz, &Efls
BARMEIS L 7228, PEMECHEY 5 & = A%
MEEDEILERIZ A ARMEE L D 15%13 {2 - 72,
Zoke, M bEEIT M ARMER35%, < A F
BRLT7% & A AR EE D L5 TH - 72,

CW & A4 &I, Aﬁ?t‘ﬂMb*H‘

(1991)

Br—kEERE LI
VARMETIIHE T 572, 4 ABME T

1 %BKETATETH > 1297,

124k 72 & JIcCWEAER (X! %) H60%
HitED i EE (Y %) BRRICETT 2726
—REPRR & ) E R B TUEED Y =98—
1538, (100—X) ##&7,

TAE AL ROBE T, s, < AR

KWETIIAE, 1AM TCREE TR -2

o

A ARMCE TR 12 1R L 72 & 9 10 CW S 85

60%HitEF TIZTIHILCW 343 LA T 5 77,
INETEL LIRT T 2B S L,

FHFE L THELE
2 AR L L1208 EOHE L OB RS &
—KPYRRDHFL Nz, ZOENER TAMELEE
WIEC 720 5 CWERHUL A AR T31.3%, =
AR TE.2% 0 b ThH -T2, T2, CWEAH
D 1 RA LSS N bE a0 LAES VI A
PR E IR E D o 72,

A ARHEIZ BT 2 CWoIBEGR & R E1L

FUNHLZEOBRE LR 24 70 5 N 12 120 w7 b Nz EEP A 0Pkt s & ORRZ S SRR
L7z, BEWILROBRE R 25 IRl 72, oh
GHEHBE M OB TA 2R IR, HBR LR ER 131250 72,
£ 23 #fiRAMEoMBEEMEOESHER, HILE, OELEEROTY, EBEREGSD B L OEE.
SHE (EMPLD BALE D mﬁﬂza% (g y)
n Ity SD 0 BH Ty SD E D] #i ]
A—F+— K772 102 58.5 6.5 43.8-7T4.7 60 10 23-79 34.5 4.5 17.8-46.4
A FFRE (&fk) 136 57.9 7.4 32.6-74.7 61 9 23-79 34.86 4.7 17.3-46.4
FTNTr LTy 57 39.1 6.3 27.3-50.1 43 8§ 22-72 16.6 3.7 8.4-24.0
v ARMRE (&) 76 39.4 6.8 25.4-53.9 45 9 22-72 17.5 4.1 7.9-30.4
= i® 212 51.3 11.4 25.4-74.7 55 12 22-79 28.4 9.4  7.9-46.4

BERXZYPTHD &HMAER,

AEALEES L UARNHELEE L OHEBERE ()

HALR (YD
Y=a+bX

AIELER Y D

RHLERN YY)

Y=a+hX Y=atbX

r a b r a b r a b
A—F»— K& 3=z -0.70** 120.1 -1.08 -0.07* 37.4 -0.05 0.84** -37.4 1.05
4 xR E (£4) -0.65** 107.6 -0.81 0.19* 27.86 0.12 0.81** -27.6  0.88
FILT7 7Ty -0.15 50.3 -0.19 0.59** 3.2 0.34 0.81** -3.2  0.66
7 AMKE (£4) -0.21 56.3 -0.30 0.57** 4.1 0.34 0.80** -4.1 0.66
& & 0.25** 41.3 0.27 0.77** -4.2 0. 64 0.57** 4.2 0.36
*:p<0. 05, **:p<0.01
N rF- 4

WOBIRTIE, A AR,

e

% AR

L.

.

o S
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% 25, MAZEEHE (CW) O RINE & =l

(Y=at+bX) 72 & VSRR BE M

BALCWEECR, Hriftf & oMBRB(r) & BF N
?Hﬁié&/ﬁftiﬁ%iﬁlﬁl}mfﬁﬂ b ta’ /XD,

X:CWEE (g/kg” "°) X:CWIEECE (g/kg" %) X:CWERE (g/kg™ ™)
¥: -I/FHIQCWS‘EEXE(”) Y:CWHEM B (7 ) YR
r a b r a b r b’ a’
dF—F % — K32 0.93** -9.2 0. 88 0.33** 6.2  0.12 -0.70** 91 -1014
A 3 RRE (24) 0.92** -8.0 0. 85 0.40** 8.0 0.15 -0.83** 88 -926
FTILT LTy 0.70** -0.1 0. 43 0.79** 0.1 0.57 0.01
< A RRE (24) 0.67** 1.6 0. 39 0.82** -1.6 0.61 0.23
£ & 0.85** -8.9 0.83 0,32 8.9 0.17 -0.41** 77 -712
**.p<0. 01
CWOHELE & B LR O oM%K, 50
4 FRMEE 0920 P EIERICEP T2, L L, uf
i 40
= A PHECEE T b A R A B O RBIRE D 5 L7z 2 it "o
PRSI A AR DR Th o 12, £ 72, 18 Bl oWl e
: P 2
i FHEt R Mz LA E S HBER R L 1L, i PR
a 20 té?{" ) 80
¥ TS i
80p . :.::.. .
. e 0
2 10 //' w©
70 ) e Y =88 926/ X 80 #
//'/ (r:—80.23, p<0.01) ;
0 P 50 -~
; 60} 20r ©
» C
it s S & 0
# .,'.\. iﬂ 0 Y =8.040.15X
—~ ¥ =98.0—1532/(100— X) AN o (1 =0.40, p<0.01)
% (r=—0.71, p<0.01) . %
0 . \ = 074 20 30 40 50 60
‘e CWIBIRE fn et
* B3, 4 * B OIS (C W 515 2 B (D
N S EEENE( LR, BRI R S L OB LR O MR
s0r b m—REUEROBEREEMZ 5 & 112
. N, EHIEOMIMEIRE L TIE: BORRIZSH
o 40r 7>
fg. —~0
v 4 ZEHrEO CW oiBEE (Xewn) Zfic L
¥ T, CWikib# (Yewp) & QMR %& kb 2 &
5 ol Yewp=b'— a’/Xcwl Oa#mnE 05 17,
5 PR (Xewn) X IBECTIHILE (Ypew) o —K
Iof imst Ypcwi=a+bXcwr &ML T, a'=a
X100, B=bx100 DPEIfRIZH -7z,
030 0 50 80 70 30 HE, SAEBEEEHNCCWDZHEDT-YHE,

CWaHH(EHT%)

12, A FRMCEOMBIENE (CW)IK B 5 8HEX
LR B LOHHILCWERRLE OBIR.

EATHE & W LR FRBR S & — Rl E K 26 12
N PpAN
CWOEHH L HIEROBIRIE, KO 1HRT
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JLiiE SRR B SEE

B75% (1991)

® 26 B, LEFHMNOMBEYNECWOEETRNOTY, EEREGD, @HB L CHLE

(D & DB,

MRy E CWHIERN:Y
Hig *E FHi EER (X:EHFYD Y=atbX
n iy SD & r a b

F—Fr— KI5z

F 31 62.4 7.0 50.2-T4.7 -0.83** 153 -1.6

Bom¥ 26 59.5 3.9 53.5-68.2 -0.73** 129 -1.2

BEo®¥ 25 58.5 3.6 53.4-67.3 -0.45* 110 -0.8

% 20 51.2 5.3 43.8-81.9 -0. 47 93 -0.8

2 & 102 58.5 6.5 43.8-74.7 -0.70** 120 -1.0
FE -

s 12 63.8 5.3 49.2-69.8 -0.67* 139 -1.2

e 5 60.7 3.5 55.8-64.3 -0.73

L 17 62.9 4.9  49.2-69.8 -0.57* 128 -1.1
RV=ZT7NFA45 35 R

& 5 46.8 12.4  32.6-62.2 -0. 64

-] 8 52.5 2.8  49.0-56.7 0.03

K 4 44.5 3.3 41.6-48.1 -0.12

21k 17 48.9 7.5 32.6-62.2 -0.51* 86 -0.4
TIVT T 5

FOEHE) 18 40.2 6.7 30.1-49.8 -0.57* 82 -0.9

BQ&EHE) 18 42,3 5.8  32.7-50.1 0.36

R(3EHR) 15 36.4 3.2 29.5-41.2 0.43

PR4FEE) 4 28.9 2.0 27.3-31.9 0.19

21& 57 39.1 6.3 27.3-50.1 -0.15
T Ao —sN

H(IEXE) 6 41.8 5.6 34.4-50.8 -0.75

BEHE 6 47.1 7.5 33.9-53.9 0.10

&k 12 44.4 6.9 33.9-53.9 -0.28
voyna—N

FBOEE) 4 31.9 4.6 25.4-35.7 -0. 65

oy 7 33.3 4.5 25.4-37.9 -0. 35

*:p<0. 05, **:p<0.01

EOC AR RS NS A AR T AR S
B %2 5D S -T2, A—F—F 7T 27T
BEEHAELICENT, BIREEOEI NS (7
D, CWEZHEHED LA ) IHEERMET oL
DINS T EDGFD -T2, 4 FARME TR ERE
EHILEDHICII BB RADE@RY H - 727,
T ARME TIE Z OBRLEE T - 72,
HiE, AEFEHIICCWOSHE L THLEE
B UL EROMBIRE & — kYRR 2 % 27
NN A

F—F v — 772 20FEN 1 BETIICWOZ
HEPE 5 EMELERIZMET L7225, Eo
BAERETII—EL 2BHE» 2% <, Ricizagss
E LB EMEbERLEC k720 TALT7 7L
77 TI3ED 1 BE RN bEENEIIT 2
<, 2, 3FFCRHCWOZTHEN FH &I

WHLERIIE L o7,

EHEEOEKTRLE, A —F+— F7 52,
FEL - TIEHUEILERIISTRRIBTHE DR E
CHEHEBL VD, RU=TALIATTARTIL
TP NT y TREBEFEL kB ETN{beE
B L BBRICH B Wbz, 2ok IcKE,
LEEMHPEL D ECWOSTHEERETHILEED
BUFRILIE - T iz,

CWOBHHELANLEROBE T, s
D n 7o —ERLEEROLKRTE BIC
A B EDFERRED RS Lz,

F—F = V77 A TREG HEDICHENTE
BIH, BURRECE LICHSEAVNE (R D, T
LE B IED EIC % 5 CWEAEAM2, 38, 34, 23
% LB & ZE=MAED RTINS (D, BT
ZHALEINT L2 0@ E L LICEE B2 L

. 1)

T

e P

T

L.
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2 bniz,

wfE AEEEHNIC CWORRER X ERHb
BEOMERE r —kEEREF K 28 ITRLT,

BiETHET 5 & FF L —D CWIHREI D
EHRELN S, buzu—"ERERETE
W3 o 72, CWOTRELE & EEOTIHLE O H
lE, B OT T AT T 7 D4 EE,
FhHIa—"D1HFE, rurzo—"BLUNr
ZTPNIATTAD I BETHE T L - 1205,
% ¢ s, BELHBERE L —KREERATRS
nr,

BEOMERERLCC TR, aAF» &S %5
LU E BRI h Y, FAE L H
RO T ICECERBRYH D, HL

83, 13E, —EL T, L2»L, CWTE
THNERELLERICAY, TEEIES(LLE
MALEIE T L, THEER, 13, —EL,
Fifbeay L7 L, iz, EPOCWIRHEE
CHRT 2 E T, RBNT o{bE E EolE s
IZIEEWD W EEZ LN,

CWogHzE (X) ribegs (Y) Nz
Lethkn2128 T Y=-2.0+0.62X, (r=0.74, p<
0.01) #3254, VAN SOEST® O [Efk7% Btk &
Y =—1.3+062X, (r=0.73) &L 7,
i3 = DEED b CWOENWLFIZ62% &
LTw%, L#L, COLBURN and Evans® 3F
B b~ 485 L i b, BRI, Y=11.1
+0.52X, (r=0.69) %1%, WM R BT S

£ 07, B, AEEHNOEBENHCNOSHERLABLERDLUAHLER (&,

gmd %) D%

(WoBsERXN LTHLSEN

(WoEBEX ERBE{LEERM

HiE R =N Y=atbX Y=atbX
n r a b r a b

A—F v — KT3I R

& 31 -0.48** -59.7 -0. 41 0.88** -50.7 1.41

EoRi¥E 26 -0.21 0.87** -43.0 1.14

BEok¥ 25 0.12 0.68** -20.9 0. 88

£k 20 0.51* 15.7 0. 32 0.77** -15.7 0.68

21K 102 -0.07 0.84** -37.4 1.05
FE -

3 12 -0. 06 0.76** -42.7 1. 06

HAER 5 -0. 44 0.81

21k 17 0.01 0.70** -37.3 0.99
RLUZTFNIAT TR

& 5 0.88 0.92* -9.5 0.55

B 8 0.51 0.28

174 4 0.82 0.64

&k 17 0.78** 9.8 0. 45 0.84** -9.8 0.55
TNT I T 7

H(IHE) 18 0.15 0.87** -14.3 0.92

FOEE) 18 0.89** -4.1 0. 52 0.88** 4.1 0. 48

Fk(3&®E) 15 0.66** -12.9 0.77 0.25

RAEE) 4 0.81

£k 57 0.59** 3.2 0. 34 0.81** -3.2 0.66
7 A7 a—s3

HUEE) 6 0.76 0.97** -11.1 0.77

HAERE 6 0.70 0.61

&k 12 0.61* 4.2 0.37 0.79** 4.2 0.63
vy a—N

FBOUEE) ¢ 0.04 0. 84

LN 7 0.29 0. 64

*:p<0. 05, **:p<0.01
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&£ 28 B, AEFHHOMMBYNEOENE (OO T, EHEEEGSD, WAL O LERTHE
1B & D%,
i e B o ' BEAHELE(Y:g/kg® ")
HiE HE B H HEE (X:g/kg® %) Y=atbX
n 15 SD &3 [F r a b
F—F+r— KI5z
5 31 32.9 7.3  17.6-43.9 0.95** -13.3 0.986
BEORI¥E 26 37. 4 6.3 27.4-52.1 0.95*~ -9.6 0.85
BED%¥ 25 34.6 7.0 23.5-50.86 0.97** -8.2 0.88
K 20 31.9 3.6 26.3-38.0 0.88** -9.0 0.92
ENEN 102 34.3 6.6 17.6-52.1 0.93** -9.2 0.88
FE -
F 12 37.1 8.9 25.8-49.7 0.93** -7.0 0.82
HAEHE 5 36.6 10.4 24.5-45.4 0.99* -9.0 0. 84
2k 17 37.0 9.0 24.5-49.7 0.95%* -7.7 0. 83
RVZ7 545752
# 5 30.9 2.4  28.4-33.7 -0. 30
g 8 35.6 5.2 28.6-43.2 0.91%* -7.9 0. 86
£k 4 32,7 4.4  28.6-38.0 0.93* 1.2 0.65
21K 17 33.5 4.6 28.4-43.2 0.82*~ -0.1 0. 66
TNTrNT 5
BEE) 16 34.1 4.0 28.3-43.6 0.57* -2.0 0.48
B@EH) 18 32.2 4,4 21.6-38.8 0.94** -5.5 0.60
FK(3ZEE) 15 28.9 3.6 23.8-32.9 0.71** -6.0 0.62
7 SCE: 3- N 22.3 2.8 19.8-26.3 0.28
SN 57 30.9 5.1 19.8-43.86 0.70** -0. 1 0.43
T o=
BAEE) 6 31.2 3.3  25.4-34.2 0.56
BAER 6 30.7 7.1 21.9-42.3 0.91* -7.9 0.71
21k 12 31.0 5.3  21.9-42.3 0.84** -4.6 0.62
oy o—N
HE&&E) ¢ 20.9 2.7 18.6-24.3 -0.41
2k 7 21.3 2.1 18.6-24.3 0.26
*:p<0. 05, **:p<0.01

Lucas testic 2T, EDELENHEEIZZ DS
BT E v ER~Tn 2,

A AR E 2 ARME T OBIRIZ R Y, 24
RENMHLEEDOBIC I~ AR E CHE L ED
FHBAGREL S & 7z, [EIRAREIE0.34 & = 2 &}
MED CWIHILERD ELELS5% & B 72, £ *
BHCE (n=136) T0.19& 5 %K THE 7 AHE
DAL N2, —RIANRR O BIR R i< A+ —
Fo—=F 7720843 r=—007TCTh- 722 &5
PHHEL T, LUCAS testhH Tz & 4 - 72,

A A E 2 AR TR CWOEHE X bR
DEET HHEPESRLD, 72, CWEHEKT 2
v —2, NItnro—z, ) S olE
AARE 2 ARME TR R D, b2 EET
L, TAICLLREIEL T, FNFR,
AL Tk BB DB EE2 72,

HILCWEREL, 1 AR TFE359,

EENRE14%, ~ ARG TFEH189, LG
23% TH-72, WILMAN 510 j3~2L = TP)LF 4 &
7 ATAE) B R 5 ¥ CWEHRIILTEHT
5%%, AHEECWERRERITIZIT L A & B bh 7 ¢

FHI32% Th - 72 EWEL T B, VAN SOESTH
FEAN EAN) TCWEAEIE, #nFh, +
—Fx—F7F2TC38, 35%, TILTFLT 5T
18, 21% Th -7z b HEL Tva 3, MoIR®Y 13T
HIECWERTEN—EMN & 4 2RMLE Ca{L C
WEHRIIHERWN395% TH B 2 & 2 8EL T
VDo BEERD LR wh34 % & G E bk
/Y5 EH8938% Th -7, OSBOURN 5% 3 ATIHAL
CWERHENBALIZ LA Lk ~NT w3, TILLEY
5120 4 in vitrodk THEE DRSS RO b
ERET L 722 T, RERAISE L 5 T LY
B DTELE R, 11T, —ELTwal s %
HEL T3,



AT ¢ AR DAY - SR AR R AT R A

V. BOEAL R G,

|. HENOHBFEELFRINERE
b L UE LR OBF

Mt oy 1 EER i S LT D T AT B L U
b & DAHBEIREL % K 29 120 L 72,

HME VAR, +—F+— P77 ATy
FTHOEBFEE LAE L EOMEI R LY
otk cld s WBRs - 72, CW, ADF
BYFADLESHARIIIT L7 77 70 3K
FT AR NRRE, BT, KFEEFHED
12, IS DEAHD L A L B AR
T AR H - 72,

HALER,

[}

53

SeFefl, AR EROMARR

CWoifbas X BB 2 DIZH L T, b
ZTNTA T T AL ARMUE T3 C Coifla
FEGHIES S -2, TAT7 7T 7 TR 1 EE
PIAA TR R e C Wl LA BN (AT B4 AR
BEH e - 72,

F—Fo— FITTABLETNLT 7 LT 7D 1
Frir, R s HRIRAEORR L X 14 2
L7

TR - LA R S I,
WLES R THA—F »— F 77 AT
777 OAHRERYN SN LD,

%30 12 L 72 5 EROLKIZOWT, HYNHL

—

way, CWH L& -CColfbir MR TIE, 3 (X1%) & hRER (Yig/ke'™) Okl
T H 7 a—SOffEREDC CHLHRMUIEE T Rz LTl 72,
O T, THbEAE A A E AR RIS F—F = F 7T A Y=-16.6+1.25X
BB H o2, A—Fr— 772 (KOE FEL— Y=-17.1+1 19X
<) ¥9EL—T, HEKAERSIZCCLY L =TT 4 774 Y= 7.6+0,89X
% 09 HHE, £EESHUWOAHRKRAE(g/ke" T EALERS, AR & OHEBRE.
LRy () ADL BALE D
e E£EEH n HMEHHE CW ADF ADL ADF (% #&8m CW CC
A —F v —FII7 R
B 31 0.85%* -0.83** -0.86** -0.88** ~-0.84** 0.90** 0.91** 0.79""
BORI¥ 26 0.70** -90.57** -0.66** -0.60** ~-0.37 0.76** 0.76** 0.62**
Enk¥ 25 0.67** -0.49* -0.78** -0.57** -0.20 0.76** 0.79** 0.53**
74 20 0.83** -0.67** -0, 74** -0.72** -0.44* 0.77** 0.71** 0.74**
& & 102 0.72** -0.64** -0.73** -0.72** -0.58"* 0.79** 0.81** 0.64"*
F -
#H 12 0.41 -0.41 -0.64* -0.57 -0.42 0.62* 0.65* 0.37
BAEE 5 0. 87 -0. 87 -0.99** -0.82 -0.59 0.93** 0.92* 0.64
EEN 17 0.45 -0.50 -0.72** -0.61** ~-0.42 0.68** 0.69** 0.41
NRUZTNIAT TR
& 5 0.83 -0.98** -0.97** -0.89* -0.78 0.85 0.53 0.92*
BAE 12 0.28 -0.44 -0.33 -0.30 -0.18 0.47 0.39 0.52
Egr 17 0.34 -0.67** -0.64** -0.58* -0.39 0.58* 0.43 0.58~
TILT 7y IT ¥
HOEE) 16 0.66** -0.78** -0.71** -0.83** ~-0.73** 0.83"" 0.61* 0.83*"
BOQEE) 18 0.49  -0.61** -0.44 -0.47* -0.20 0.74** 0.24 0.60**
K (3EE) 15 -0.01 0.13 0.10 -0.28 0.41 0.18 0.14 0.36
HAER 37 0.24 -0.36 -0.25 0.25 -0.07 0.38** 0.05 0.43**
RN 57 0.28* ~-0.38** -0.28" 0.32* -0.21 0.41** 0. 14 0.51**
T Hya—N
BOUEE) 6 0.55 -0.57 -0.53 -0.49 -0.35 0.48 0.16 0.83
A 6 0.28 0.38 -0.20 -0.14 0.01 0.43 0.81 -0.80
2k 12 -0.24 -0.25 -0.35 -0.43 -0.40 0.70* 0.66* 0.46
*.p<0.05, **:p<0.01
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IOO( [e] o
(]
s LPNTPNTF o © /
[}
Y =3.3+1.32X%
(r=0.83, pc0.0i) o/ %
?
80 N
[
> 4
o o /
° 4 I
.
. .:
60 % ®

(g/kg®7%) I W 3 B o

o
*
Y *
40
’ . CIA—Fr—FU52

H Y=—14.5+1.18X
*
. (r =0.90, p<0.01)
L]
20

0 0 20 3 40 50 6 70 g
BN %)

K4 A—F+—FI/rS28LU0T7L75 07701 &
HEOZMBRN & BHERE (V)DORIE

TITFINT 7 Y= 27.1+0.84X
Thrm—x Y= 34.0+0.62X
BEHICLOCZoMoBE,F R, BRI
LRNOEBOIEIC NS s, A —F o F T
TFAEF R —TIEMILED FRICHEI IRARD
BROBESMOREREL ) kX, v ARMET
132 DRREDINE 5 72,

A ARME SR (n=136) T Y=—15.8+1 23X,
(r=0.77, p<0.01) »HHN7z, ZDI6H %
Y AbBC ol T, 66%LL F99kTiE, Y
=—22.2+1.34X, (r=0,73, p<0.01), 67%LL
LD3THETIE, ¥=2.80+0,95X, (r=0,49, p<
0.01) DBIRDH - 72, L E6T% LI E otk
FIZHA, 66% LT D4 E TR bED ER sk
TREBORKDEEIKE W & 555 h 5 75,
DAFICHE S B—5 L 284803, b |y
HREENBOBRICIE X b7 - 2l 2o
ElBbn,

2. 24, WMIREYYE, MEAESYOEEE,
BIRE, #EtE, SHMbz=E, EWEHEES
DEERFER

(1) &%, MIBEWHE, WMBNEHOIERE,

=, SBEOTELEOBER

g4, CW, CCicowTH—Fv—FIrFx,
FE RV ZTNTALTFIZ, TATPILT 7
BLOTH 7 0—oNT, BNE, BRTHLE, B
MmDFEHEZ & N2 1 b DFHBIATHILE % 30,
31iTmRL 72,

A—=Fr—FIZ2EFFL—T, EREDN
DS HEIZIZ 4T 1 % KIED S IEOFR A
Hotz, WAEEE X3, HLC CIBRE o
FHSIIHE T ah » 0, MUze T EoFEL
MBI R LN, 202 BT 2 N5 OGS
2t ->Twiz,

Ny =TNTA T T AITHIRRD 2 ML B ),
BREOHAMTL CWHBIRT 285 ©, FE
BN A o 72, 72, GiERtE & £IERE
EDRMIT, CWIEHE & 3 E 20 IEOME 1L
N LIS A B BFRD e b - 72,

A AR 3 BRE & 4 I B EGE X CWHRILE
D DHBEREZ0.01, 0.36, —0.11& * icA
BB %, HRRAEIBKL TL CWHE
WEIIHFHVERL A2 & 05955 - 72,

THNTFNT 7 ETH70—r3TE, NODMK
GORWRNOMTAL L, CWEBREECC, T
HitE s L O L C CIEIRE L Mlic i3 A S
THB e 5 12, TIEAL CWHBEE & #4, C
W L O C CHRlt & & oM IZ B & MBI A7 A
=72,

WENOERTL HHIRAR X CWHE,
7z, WEMCWHEEE & CWHEH R ORIC L 3Ry
BRA 2 5 72,

HESRAET CldBE L HRLIZR LY, ML
BROHHRERSE - TOEYHEEIZ ST 1
KRECEEFL W2 &, 272, FbCWHEH
w3 A APMCE TL3g, kg™, < ARMETITg,/
kg'PHITE T, BBUh, —ELTWbI &r%h

272,

S

2% RN

L =

L.

% P
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£ 380 A—F+r— K52, FELV-—RBRLSPRRALVZTIALIAT T Z20EHOD, Mg Ry E (CW),
HERASENE /X CC B (L EE Y (DDM), AT /L C WDCW) B L P HEIEILC C (DEC) D EIE, 7z,
DM, CW, OHEE:OBEOEMERE.
1 H18EEY BEE Pt &
(g/kg®> ™) DM CwW cC DDM DCW DCC DM CW cC
d—F v — K75 (0=102)
EBEHE M 59.6 0.89** 0.93** 0.97** 0.94** 0.87*" 0.55** 0.01 0.84**
cw 34.3 0.65** 0.80** 0.93** 0.56*" 0.71** 0,33** 0.74*~
CC 25.3 0.95** 0.79** 0.98** 0.33**-0.25* 0.79**
DDM 37.3 0.93** 0.93** 0.33**-0.21* 0.74**
DCW 20.9 0.73** 0.45**-0.03 0.74*"
DCC 16.4 0.17 -0.34** 0.65*"
HEtt & DM 22.3 0.77** 0.71*
cWw 13.4 0.10
cC 8.9
F € —(n=17)
EHE DM 59.3 0.95** 0,93** 0.97** 0.95** 0.88*" 0.71** 0.36 0.94**
CwW 37.0 0.77** 0.88** 0.95** 0.69"" 0.80** 0.53* 0.88 **
cC 22.3 0.95** 0.84** 0.99"" 0.52* 0.13 0.88*"
pOM 38.1 0.96** 0.93*F 0.53* 0.14 0.87*"
DCW 22.9 0.79** 0.58* 0.23 0.85**
pCC 15.2 0. 40 0.01 0.79*
HeitE DM 21.3 0.90** 0.79**
CW 14.1 0. 44
cC 7.2
Rb=7 L5475 ZA(0=1D
HEE M 69.5 0.43 0.91** 0.93** 0.61" 0.84*" 0.11 ~-0.11 0.37
cw 33.5 0.01 0.18 0.82** -0.10 0.64** 0.60* 0.56"
CC 36.0 0.95** 0.30 0.98** -0.18 -0.39 0.15
DDM 48.8 0.54* 0.95** -0.27 -0.45 0.03
pCcw 22.0 0.25 0.13 0.03 0.24
DCC 26.8 -0.36 -0.53* -0.06
et & DM 20.7 0.93** 0.88**
CW 11.6 0.64**
cC 9.2
*:p<0. 05, **:p<0.01
(2) BHFERCMLEOBER SEET  59.6=22.3,70.39
B AR, S (LA & OBk R OR] TT 7 AT O HEHR R =298
IR ToBEYH 5, ((100— E4i{bE) x10071)
MR AR X ((100 -9 eEE) x100-1) SEYE T 79.6%=29.8,70. 38
= SR R HR b ILT,
B A = e a7 (100 — 84N 1L AEBIZHV & ToONMET, HERER LY
#) x10071) WIS bR ORI 3 A B LM R L, HE

F—Fr—FTTA, TALT7F7IT77ELIT,
HER AR BT 5 L ek L T 53
Bk oA, EipEEt R FHIA—F v — 7
5 2.22.3g,/kg?®, TINT 77 729, 8¢ kg
ThFEHNRERIEHL Lo,

LEoBMRL S

F—Fr—F I 20HHTARS22.3/
((100— 88l bEe) =100~ 1)

O B HER AR A B A BN X LT iE
HEZ LI,
ki B O E Y 72 ) OEAIT T, F—F
=R 2 10.79%, FE—10.77%, XV
ZTATFATTA0.73%, TV7707 7 11,06
U TH -T2, ZILHNDEEHW,
£ 2 hMrE e HER AR (kg) =t (kg) X0.8/
((100—w4hid k) X100 1)
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7 AR B Ao (kg) =1KE (kg) X 1.0/ EHGIY A EKN & L TIRA S A RE DO

((100—#:H75 b5 X 1007 1) CWEAFDEZ LT,
DHERE XHE 5 17z, HHIPR A& & RHILCWE A HOMBIRS & —
A—F o= F7 720tk AR L CWHRlHE KA % £ 321581 72,
DRNZIZ0.01 & ARE AR A % <, HlRA RS A—F o= F772ATRREEERE 28 <,

WL Ty, CWHHEIZIZIZ-ELCEY, % U LDEICHECHES S 52, LT LT
DNH)13, 4g kg P ThH o 12, E12, TAT P DEEENDETIHELHEIGL N5 Ko
7 7 TR HER AR & CWHREIHEORIIZ 120, 27 HTRFENO ABHREAEOLEEI G2 & 3
&5 RKETHBE LMD S - 724, etz o THELAE otz 72, A—F v—
7% EANE L, CWHEIR O PH)217. 2g kg™ FZI7ADBEDRTEBLEOT LT 7L T7 7 DED
Th 72, FREOEIEILR & RIS, MLy HCOMRRBPMOTH DL L) K&, =
HONEILCWERR L HEREROBICIZLLT NHIENL TRELCWEHE G Y L7,

DEEDH B, (3) HHRfE NS EHEDRIG
A—=Fx—F7 720 HHFEAR=13.4/ H BT ONT, FOEAH (DY), W
THILCWEA#E X100 ! b (%6100 ' TEAR), EOWILAE (% X100 !
PEET 59.6=13.4,70,24 TEoR), R (g/kg""), Bt (g ke'™),
THTTAT7r OHERARS17.2/ JEGTHER (g ke'P) , AbiREE (g k™),
THLCWEAE X100 LIS EREL RS S B,
FEMET  79.6%17.2,70, 22 PlELTCCoghTrt s [CCalE (C
HELPHOTEILCWEREAE 4 bico C% &itaD), WHLC Cofs (DCC%Emsi) ],
e, HERAEBRET T 2, HEohRA R A—=Fre—FIro72:

i3L7»77w77a60n7ﬁ7u—A@$WUWLWW%%EHWLm@m@%«wxﬂ%mﬁ
WO, FHALCWOW B L UHBEIC C O DEEE. £72, DM, CW, CCoHiit
BELOMEOHBGRK.

1 H1E¥EY BHE HE ittt B
(g/kg® "%) DM cw cC DDM DCW DCC DM CW €C
TILT7 w75 (n=57)

HEWE M 79.6 0.47** 0.89** 0.92** (.44** 0.87** (. 54** 0.28 0.77**
Cw 30.9 0.02 0.21 0.70** -0.02 0.73** 0.79** 0.21
CC 48.17 0.93** 0.15 0.99** 0.24 -0.09 0.77**
DDM 48.9 0.47 0.95** 0.16 0.11 0.61**
DCW 13.2 0.16 0.11 0.11 0.04
BCC 36.6 0.14 -0.186 0.67**

HEit & DM 29.8 0.92** 0.62**
W 17.7 0.26
cc 121

T a—s3 (n=12)

BEE M 70.0 0. 45 0.78** 0.94** 0.70* 0.73** 0.04 -0.12 0.36
tW 31.0 -0. 21 0.16 0.84** -0.26 0.77** 0.68* 0.27
CC 39.0 0.91** 0.18 0.98** -0.50 -0.62 0.21
DDM  43.9 0.54 0.89** -0.31* -0.43 0.23
bDCW 14.7 0.10 0. 37 0.18 0.44
DCC 29.2 -0. 57 -0.61* 0.03

HEt & DM 26.1 0.90** 0.33
W 16.2 -0. 11
cC 9.9

*:p<0.05, **:p<0.01

.
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L
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#= 32. EEEHUNOHEHEARN) ERHEILCWEERX) OBRE.
Y = a + bX
BHiE HH % E (Y:g/kg® "5, X:&p i)
n r a b BN E
A —-F+—-FII7x
H(1E&FE) 31 -0, 92~ 91.7 -1.31 6.3
B o 26 -0.74**  108.0 -1.81 8.6
BEoik¥ 25 -0.84** 108.0 -2.23 7.8
Fk 20 -0. 81** 93.0 -1.59 5.6
2k 102 -0.81** 91.9 -1.35 8.1
FTNT LTy
H (1E/EF 16 -0.83**  121.0 -1.52 6
2 (2F&F) 18 -0.76**  163.5 -3.53 9.4
(3 &BE) 15 -0.083
HEE 37 -0. 36" 101. 4 -1.05 10. 7
R 57 -0.37** 98.2 -0. 83 10.6

*:P<0. 05, **:P<0.01

DCC%=—14.7+0.99CC%
CCoilfbEe=0.98—14.20"CC%
W4k C CHEHLE = —3.5+0.79x C CH#EHtE
C CHEMr g =23.5+0,21x C C#&Ela
C CHBE = H AR < C C % iHL

C CIENLE = Bl A& X CC% X C Coift
CCofhaE=0,79-3.5/ (Bl

ARXCC%)
HEEE®=3.5" ((14.20—0.19C C%)
X 100-1)
EEBRA®=3.5" ((—4.80+0.19CW%)
X100-1)
TIVTFINT T
DCC%=—13.0+0.96CC%
CChMiLE=0,96—12.94"CC%

WH L C C B E = —5.2+0.86x C C{Ei&
C CHEE =5,2+0, 14X C CH8l &
CCERE=amRagExXCC%

WH{LC CHERE=HEREEXCCHXCChH

bRz

C Coi{bae=0,86—5.2/ (HHEHRAEX
CC%)

B =52 ((12.94—0.10C C%)
x100-1)

EHEREE=5.2/ ((2.94+0.10CW%)

X 100-%)

FERORDLHICCCHBIUCWEHEIZIAR
mERHETLIHEKEL S,

Tt ic HHERAE L3, HEGE X IR
LB D—KERROELRE, WNEME & CHEY
BEHE o E IR A RIS AT 2 EA, Bl
L EEUE BRI b o — R A o0 DR AR A
nE, FIUEHE L TCCB I CWEARD
BEfE L Tvaiz,

B ERE s CWEHEOBREZK 15 12mL 7z,

4 AF) e ARMEE R ALIC L2 E 0 HHR
a8 (Y) L CWEHK (X) oMicidaflnls
AHHTEED, Y=111.9-2094, (100—X),
r=—0.74, p<0,01»1F 572,

VAN SOEST™ 13 Y=110,4—1716,/ (100—X)
AL TWwb, CWEHEESEZ SICONTH
IR AR T A E 7 2 iR S 2r e 6
Nz, Mo CWeAR D kA s 2 AL
Twb,

CWizowTid, CCRoMERE TRLNIE
‘e —tps i, eEE L WHiEE, CW
PEELER & BT L C WIBEUE O BERSEH & BIRLD &
5B TR W, LaL, BRELIELE
BORICAE B 2 WIBETL, B4R ET
WO 3AE L IEOHEY S 60 % <,
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50} o..\
A\
. )
)
a0 bo, ¢ \
. .
Y=111.9-2094/(100- X)  r=—0.72, p<0.0I .
Y=113.1-0.91 =—0.68, p<0.0! .
.
30 s
o I TAHHE
ClARENE ]

20
I

20 30 40 50 0 70 30
MR EE B & A R (M %)

K 15 fEEYMESERE BREREOME0=212).

A ABE T NELCWEHER L HHIETERD
MICIZEADBEES S 72, 72, L7570
777)17 2%&?‘%@%?%0730

3. HEDIT X NL¥—1(&

(1) BeR&R &b 2L —1ERE O BIG
DESMEIHHRABICDESEY L 7244
ThHod, EBErHEG HHREELDESE LK
TT572HODEEBRENERTIZE LKA KB,
F—=Fo—=FITF2ETN77 L7 7 CHHER
& (X1:g/kg"®) Xz AX—ibE (X, 1 %)
LNV e L, DE#E (Y kcal /kg™) %

WET LERPRZLTIRL 72,

A—Fr—F7I 2

Y=-124,3+2.68X,+2.13X: (R=0,98)
(MM EZERE © Xy 79%, X. 21%)

FILTFIT P
Y=-198.6+3.19X:1+43,19X: (R=0.98)
(FEXEEE X, 76%, X» 24%)

MERE S L D EBREICH L ¢, HhiREeEsit
M EEET0%BLL LT, HbEL Vi sy me s
272,

HHEZEE» S DEBRB2HET 2 Hike L
T, HHERAED LGRS £ 5 i L
WIRE 25k, ZHICHMERL- Yz A0
X¥—E%»1T T, DESERE+BHTLZ 4T
&%, HRRAR Y LRIz, +—F
v F7 TR, TA77 077 LI RGHEMD
%!, HYHEEEOTLIE, FhFh, 22.3, 20.8
g/ kg™ T, WIELEM 1glaDE T, Zh 2R,
4,31, 4.45kcal /gDM T -7, 22T, Faeo
HEEREH 2 /2,

F—F o kT2
DE#ERZE=4.31 (HHHRARE—22.3)

TITPILT7 7 .

DE#ERE=445 (HHRAR—29.8)

P EERE DHESEE & FBMEDBIE % [0 16 12 7R L 72,

ZOMIZ A —F v — F 75 20,96 {(p<0.01),
TH7 707 70,92 (p<0,01) OIBIREEHTE
N7z, BELSHETE ol w g Y
HIRARICH T D BEZ <, 133, —EL v
ZEiEL, oL ANF -0 by
PO CHMERE LICHHIRAEDL L DEE
WS HETE 2,

DEfEtE (E: kcal “kg'™®) & HEHRAR (g
/kg"®) DRizId, A—Fr—FrF 2 E=3.8
(I-16.6) , r=0.96 TWNT7en77  E=3.5 (1
—15.8) , r=0.92 DOBEEHIELN,
FECOE PR O SEME A V22 HER L i
B, & —Fx—F27 5 260,58, TNL7 57
780.8gTH -7z, #HER & EIRAH & DHEES
NBIEZ WS 5 L HEER D> 585 2 Hid s
LIFTIES, UETREC -7,

BLAXTERS ! (D EFBEE (E: keal /kgt7)
EHEIRE (Lg kg™ Dffic E=4.9 (I—
31) DBIREMREL Tv b, AERO H AR %
kgt k7o D ICHB L TR R BT 3 &,

& r.

R <

P e

e

.
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300

A—Fr— KT
o0
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250 L
e
200
fit 150
ES
= 100 DE I =4.31{VI—22.3)
= EHBOFL 161 Kl
- #EMDFS 161 Kl
" E - EE
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xWOEE
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* kLl fil (keal /kg® 7 )
400
TNTFNT TP e}
350
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% . o
o -
1 250 .
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© a %0/ ©
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ho x
= 200 N
5] x .. DE | =4.45(V 1 —29.8)
= 58, ENMOFE 223 Ked
S o * N HEMDTY) 222 Keal
x
150 C I EE
c2RE
e * 3HE
o [ 4728 )
100 L n L —
100 150 200 250 300 350 400
E # filg ( keal /kg®75 )

16. HEEARVD &AM LT 2 LF — EEE (DED

AHEE L 7B & ERYE OB

E=3.5 (I1—15) »& 5/, MNE BT S &
DESBREN ¥ iz A RICH 2 HDEVD
A0, MERERIZT2g ket TRFEL, Tl
TIRFEHEOHEEIEA L - 72,
(2) WM ORI X SN EM O T AL X
—fE

HEARE L RSP AL =R L THIA
DI HEILOCWECCTH S, THHLDH
WLE My e L, DESE4EBEHEL

rEEEXE RS, THLEDZANLF—HEHE
L7z, ZofEREz&R3BIIRL L,

IS DRI 1 B ) 0BLETH
LI, HAERENZ )OI AT —HICH
LA 7, K, F—Fr— F7 7 204K (n=102)
THMLCW & THILC COMICIZr=0. 14X H &
HREs  (, MoEREICB W TLIIHLCWE
TALC CldMar L TN L T A L7,

F—Foo— F 77 ATH, EORIY, EokY:
KONz, T LCW 1 gld4.59, 4.83, 4.60, 4.49
keal 2, [ERECTIINILC C 1 gid4. 46, 4,82, 4,01,
4, 27kcal ([2HEG L 72,

PN EEER ARG TRLY, EOBFoN
TETELCWAB1% LR & D &wElE 2
RL 2. &ROFEEITEILCWEFHELCCh
1gi4.55, 4.51kcal CiEML o= A VX —fAT
b o120y, MANEEEIZ0E70% TD E DALz
LT ELC Cama 5 L7z,

FAT7P LT P Tl 25 3HFFENEHEDITD
N, BEAHBMREUIEL 10, AELCWarH
HER(F18h L49%~ L F oo 72, FHEILND C
WeECChHZANF—(HIIREMTRECRLD
A Ee, o, M A X —(HE bic 3HR
TIET L 72 &K T b CWECC 1 gid3. 73,
4.3%kcalT, MIGTEEEIL20, 80% 7T, WiE{LC
WL ¥ —HE & UM EZEHL - 72,
(3) MENHEEIFRT AL X —

7L - WEDEFED 2D DR O Fli §iA7 & LT
BNE»#ET LI s Tws, LaLl, Hll
FEAESER L ETHL (, MoBlEEEHNT
AT LML RO AEEN TS, 22
TIECWE TDNE&EAED LEF (lact) BLU
Bk (gain) ®NE ##5% 3 5 VAN SOESTH
#eERE A7z, b, HEREFTERICRL

NElact =0, 01 TDN {2. 86—35. 5, (100— CW)}

NEgain=0. 78NElact—0, 41
ZOWERNTROIHMENEGEF R IR,

WD EFIHECCWEARIZE Y, TD
NESHRIIETT 20T, HELFHENENKTI
ELIEKRELS oty A—F—FITT7ANTD
N TidRE 5 AHAT0% D REERA41% & 59% DT
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& 33. AHLOMBMENE(DCW EMBENAEM(DCCISRN ST ML %L ¥ —

&8 (DE) 224 5HERFKA.

EEFH i E ENEREN HANEEE
EAPe DCW DCC DE R?® Y:DE,  X,:DCW,  X,:DCC DCW  DCC
A (g/100gDM) (kcal/gDM) COEC D)
T —-—F v~ K735 =

F(1HHE) 33.9 24.6 2.52 0.99 Y=-0.143+0.0459X,+0. 0446X, 39 81
B ORE 34.8 24.7 2.58 0.94 Y=-0.313+0.0483X,+0. 0482X, 27 73
BEoik¥ 36.7 25.1 2.686 0.95 Y=-0.036+0.0460X,+0. 0401X, 51 49
(/4 32.3 34.0 2.88 0.96 Y=-0.026+0.0449X,+0. 0427X, 28 72
S 34.5 26.6 2.63 0.98 Y=-0.136+0.0455X,+0. 0451X, 31 69
FE—

1 &E 39.1 24.5 2.76 0.98 Y=-0.61940.0578X,+0. 0458X, 54 46
HHEHE 34.8 26.4 2.66 0.96 Y= 0.289+0.0286X,+0. 0520X, 49 51
&1k 37.8 25.1 2.73 0.96 Y=-0.315+0.0506X,+0. 0453X, 56 44
RVZTPLIA405 2

1 & 30.6 42.6 3.08 0.99 Y=-0.639+0.0542X,+0. 0485X, 20 80
BAH 32.4 35.8 2.88 0.95 Y= 0.426+40.0328X,+0. 0388, 19 81
2 & 31.8 37.8 2.94 0.97 Y= 0.192+0.0375X,40. 0411X, 16 84
TILT 77 5

1 8% 17.5 45.8 2.83 0.94 Y= 0.275+0.0400X,+0. 0407X, 18 82
2 &K 17.9 42.5 2.71 0.87 Y=-0.354+0. 0504X,+0. 0508X, 27 73
3EH 15.1 47.3 2.80 0.79 Y= 0.661+0.0282X,+0. 0361X, 49 51
HEHE 16.2 45.8 2.78 0.88 Y= 0.142+40.0372X,+0. 0445X, 24 76
EORLN 16.8 45.6 2.79 0.90 Y= 0.19540.0373X,+0. 0432X, 20 80
T A o=

1 &H 20.8 45.5 2.91 0.98 Y=-0.467+40.0550X,+0. 0492X, 9 91
BEAE 20.9 37.2 2.59 0.98 Y= 0.363+0.0393X,+0. 0376X, 49 51
2K 20.9 41.4 2.75 0.98 Y= 0.150+0.0420X,40. 0417X, 25 75
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% 34, B, BEHNOEETERT R VF - (ENE) L(LHFERST.

E N E # i,
HiE TDN =R7S D HEAE ADF CW
(e ¥dry) (kcal/gDM) (oY)
A=F - FI72
1 &E HiZo s 70 0.75 1.49 16 26 51
OB B 63 0.55 1.24 12 34 60
MOt H 54 0.33 0.95 8 40 68
OE M 41 0.14 0.70 6 42 69
BEE EHEom¥ 57 0.46 1.12 13 34 60
Boik¥ 59 0.52 1.19 18 32 58
fk 64 0.66 1.37 15 28 51
FE L —
1 BE oA 71 0.71 1.14 14 30 57
£ i 64 0.51 1.18 10 37 65
EC I I i 56 0.39 1.03 7 39 65
#® £ H 53 0.28 0.89 8 41 70
2 H/E 58 0. 46 1.12 10 35 62
IEH 64 0.61 1.31 12 31 56
RUVZTFNI4T 5 A
1 &8 W E 4 78 0.98 1.78 16 21 38
LS AW 76 0. 94 1.74 12 22 38
OB M 61 0.76 1.50 8 36 60
HAEHE Eom¥ 63 0.63 1.33 16 30 53
BEn#k¥ 62 0.63 1.33 22 26 50
(74 71 0. 84 .60 18 23 42
FTIT T 7
1 &% & E # 69 0.85 1.81 23 26 33
5 o WY 61 0.67 1.39 21 33 39
MO 57 0.58 1.27 18 38 44
B OE H 48 0. 40 1.04 16 40 49
2FE 40B LKA 59 0.64 1. 34 20 33 40
NHME 55 0.54 1.22 19 36 45
3&HE S0HLA 58 0. 64 1.34 23 30 35
51H Ll E 61 0.68 1.40 21 30 37
4 BHE 85 0.78 1.53 25 22 29
T A7 a =N
1 &E & & B 67 0.78 1.53 17 29 38
B it 63 0. 70 1.42 16 30 41
& OE M 58 0.56 1.24 14 38 51
2B 54 0.49 1.16 18 34 50
IH/HE 63 0.73 1. 486 23 24 34
V2= sl w EEIV AN
1 &8 F # H 71 0.90 1.68 26 24 29
BOTE M 60 0.69 1.39 25 28 35
QEH 65 0.75 1. 49 22 27 37
3BE 76 0.99 1.79 25 22 30
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B4 AL S B & O A BA 1 B ¥=a+bX
BHE n AL E A (g/100gDM)  RIELSE (g/100gDM) (Y, X:g/100gDM)
Cw ccC CWwW ccC a b BEHERZE

T—=F+—-=FI352

102 0.63** 0.86** -0.97** -0.35* 85. 8 -1.03 2.0
FEY -~

17 0.73** 0.73** -0.99** -0.33 88.7 -1.03 1.1
RUV=ZT7NVNS5475 R

17 -0.24 0.89** -0.96** -0.86** 93.2 -1.38 2.1
TIT LT 5

57 0.13 0.81** -0.96** -0.42** 85.8 -1.05 1.5
T A o=

12 0.04 0.82** -0.95**  -0.49 87. 4 -1.07 2.1
oy o—sN

7 0.49 0. 80* -0.97** -0.81"* 89.9 -1.27 1.8
£ 212 0.14 0.58** -0.97**  -0.43** 86. 6 -1.05 1.9

*:p<0. 05, **:p<0.01
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Changes in Digestibility and Voluntary Intake of Forages
with Growth Progress

Toshiki ISHIGURI

The Hokkaido Prefectural Takikawa Animal Husbandry Experiment Station
Takikawa—shi,Hokkaido 073 Japan

Summary

Low cost raising techniques for cattle with forages at high levels, have great potential for
further development for land—use type dairy and beef cattle farming in Hokkaido. A number
of studies have been made on the breeding, cultivation and preparation of forages; the
characteristics of forages in digestion and intake have not been studied in detail because of
diverse changes in these characteristics during the growth process. In paticular, there have
been no reports of changes in the nutritive value and voluntary intake of forage during the
growing season in a year and the several consecutive years after the establishment of the
grassland. This information is essential for the effective use of forage.

Consequently, a series of digestion trials was performed for 10 years with a total of 1266
wethers to obtain either digestibility or voluntary intake of 212 samples of different growth
and regrowth stages from 6 major forage species in  Hokkaido. The species were
orchardgrass, timothy, perenial ryegrass, alfalfa, red clover and white clover. Data obtained
from the trials were analyzed to study the factors affecting digestibility and voluntary intake
for effective use of forage in Hokkaido.

1. Chemical composition, digestibility, nutritive values, including total digestible nutrients
(TDN), digestible crude protein (DCP) and digestible energy (DE), estimated net energy,
voluntary dry matter intake (DMI) and nutritive value index (NVI) were measured at each
stage of growth at the time of first cut and each season for regrowth in all of 6 forage
species. These measurements were continued for 9 and 10 years in orchargrass and alfalfa,
respectively.

2. For the first cut in the spring, digestibility, TDN, DCP, DMI and DE intake decreased
with the progression of the growth stage. There were no significant differences in the rate of
decrease of these measurements among forage species. Daily decrease in the TDN content of
forage dry matter was found to be about 0.5% unit for all grasses and legumes. Since DMI
decreased rapidly with the advance of growth, TDN intake, DE intake and NVI decreased
more rapidly.

3. For the regrowth in the summer, the potential digestibilities of chemical components,
except crude protein, were low, and therefore, it was difficult to harvest forage with 65% or
higher TDN content in dry matter. DMI in the second cut alfalfa decreased most rapidly in
the year.
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4. For the regrowth in the autumn, both the proportion and the digestibility of cell
contents were high, as was the digestibility of the cell wall, and therefore, the nutritive value
was excellent. The decreasing rate of the nutritive value was at its lowest of the year in
autumn.

5. From the viewpoint of seasonal change, TDN and DE contents of grasses and legumes
decreased from the spring to the summer and increased again in the autumn, showing a
concave shape pattern.

6. Orchardgrass and alfalfa from the same grassland were tested 9 and 10 years,
respectively. The changes of nutritive value and DMI were small in the forages from old
grassland.

7. When orchardgrass was cut 3, 4, 5, 6, and 7 times in a year, yearly averages of TDN
content, obtained by dividing TDN vyield by dry matter yield, were 57, 59, 63, 64 and 64 %,
respectively. The yearly averages of DCP content obtained by same manner were 8, 7, 10, 13
and 149, respectively.

When alfalfa was cut 3 and 4 times a year, the yearly averages of TDN and DCP contents
were 58 and 62% and 15 and 18%, respectively.

8. Even when orchardgrass and perennial ryegrass were cut and harvested up to 7 times in
a year, digestibilities of dry matter, CW and CC and DE intake, varied considerably among
cuttings. It was shown that multiple cutting did not allow the consistent harvesting of high
calory grass.

9. A cutting schedule satisfying the values of 13% crude protein and 65% TDN contents
in dry matter and 200 kcal / kg% DE intake by wethers was attempted. It was found,
however, that no cutting schedule satisfied all of these three values from spring to autumn.

10. Difference in digestilble dry matter content among cutting seasons reflected the
indigestible CW content. The indigestible CW content could explain 90% of the variations in
the digestible dry matter content.

11. In orchardgrass and alfalfa, no significant correlation was found between DMI and
fecal CW excretion, and the fecal CW excretion per day remained almost constant (13 and 17
g / kg®®, respectively), while the DMI changed with growth stages and cutting seasons.
Division of these values by the indigestible CW content resulted in similar values with the
DMI. Intake of CW per day remained constant (around 32g,kg®™) independent of the cutting
seasons, showing that forages with lower CW content could be consumed more by the wethers.
These results indicated that the indigestible CW in the forages were the most important
factors controlling degestibility and DML

12. Gross energy concentration of digestible CC decreased in the regrowth of orchardgrass
and alfalfa in the summer, and this fact resulted in higher relative importance of digestible
CW on the DE content of forages. Dry matter excretion by the wethers was almost constant
to be 22.3 g kg’ for orchardgrass and to be 29,8 g kg'™ for alfalfa independent of DMI
Simple equations estimating DE intake (kcal “kg’®) from DMI (g, kg"%) are as follows.

Orchardgrass: DE intake = 4.31xX(DMI — 22.3)
Alfalfa: DE intake = 4.45x(DMI — 29.8)
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13. From the results in the study, it can be concluded that the changes in digestible
nutrients content and DMI with growth stages and seasons should be considered when planning
the cutting and harvesting schedule, as well as the fertilization control and the type of
utilization ( grazing, fodder, hay or silage ).
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