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7K a3 72.7 13.7 11.7 12.5 14.0 14.1
C P 9.4 9.7 17.6 9.6 48.9 9.8
Hofe M 3.1 2.1 2.8 0.5 0.5 4.4
N F E 61.2 47.6 46.6 63.2 38.5 81.9
¥k HE 21.3 34.6 23.5 19.0 5.9 2.4
Hok 4 5.0 6.0 9.5 7.7 6.2 1.5
A D F 25.9 40.1 28.9 25.2 8.6 3.2
N D F 45.8 70.5 41.5 47.2 13.3 15.6
T A NA 21.7 0.3 1.5 0 1.4 62.0
Ca 0.18 0.24 1.79 0.55 0.27 0.02
P 0.27 0.27 0.21 0.09 0.68 0.31
Mg 0.13 0.15 0.34 0.25 0.26 0.11
K 1.40 2.05 2.37 0.71 2.62 0.44
Mok £ (%)

% ¥y 65.5 59.0 61.0 75.8 - -
C P 59.1 55.3 71.3 61.0 92.0 77.0
¥HoOE W 79.0 50.5 47.0 0 84.0 88.0
N F E 70.5 55.7 70.3 85.0 94.0 91.0
oo M 61.4 68.0 45.6 77.1 74.0 50.0
FEM GFIF%)

D C P 5.7 5.5 12.5 5.9 45.0 7.5
T D N 68.5 57.9 59.0 74.2 86.5 91.9
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AR :&%E%ﬁn*+09&%/*tt%? 80: 20 65 - 85 50 : 50
TMRoCPEE (%) 13 16 13 16 13 16
e %)

hyEOIVHA -V 52.5 52.2 42.8 42.9 32.8 32.8
F €' ¥ — § B 26.3 26.4 21.3 21.2 16.6 16.6
A g g 7.0 14.1 6.6 13.8 6.1 13.4
EXAMYEDIY 8.2 1.1 22.1 14.8 32.1 24.9
TLT7NT7RUy b 3.7 3.8 4.9 4.9 4.9 4.9
£ — b X S 0 0 0 0 5.1 5.1
BN s B Sl G 0.7 0.8 0.7 0.8 0.8 0.7
a & 0.5 0.5 0.5 0.5 0.5 0.5
IRIIIEY I UFD 1.1 1.1 1.1 1.1 1.1 1.1
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F&44 TMROFIESSY & KB GBI - 1)
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BB B 4 G0
K iz 60.2 60.9 07.7 596.8 51.3 01.2
C P 13.2 16.0 13.1 16.0 13.1 15.9
B ok HE 21.6 21.9 18.5 18.7 15.8 16.1
N D F 46.2 46.0 40.9 40.8 36.9 36.7
A D F 25.9 26.3 22.2 22.6 19.3 19.7
T A XA 16.3 11.9 22.8 18.3 26.8 22.4
Ca 0.60 0.62 0.60 0.62 0.60 0.62
P 0.44 0.47 0.45 0.48 0.44 0.47
Mg 0.15 0.16 0.15 0.16 0.15 0.16
® OE i eHh%)
D C P 9.4 12.1 9.5 12.3 9.7 12.3
T D N 67.6 67.3 71.2 70.8 74.2 73.9
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*45 FRHEHGE, FLE, FAMSKBIOWE GUERII- 1)
FEEDRL « BRI AR DR A R CP&E (%) .
EHAEH
80 : 20 65: 35 50 : 50 13 16
BN E ke H) 20.2 20.8 21.9 20.02 21.9¢b NS
wEI R AEIL (%) 3.00 3.04 3.16 2.962 3.17° NS
CPEWME (ke L) 2.96 3.04 3.15 2.62° 3.47¢ NS
DCPEH= (kg /H) 2.20 2.28 2.41 1.91° 2.670 NS
6] L WA B AZEER (%) 119 116 122 1032 135° NS
T DNERE (kg / H) 13.6° 14.82b 16.1° 14.22 15.4° NS
6 L H ARSI B (%) 892 91sb 99° 92 94 NS
25 = (kg H)
® #A B 30.1 32.2 31.9 30.4 32.4 NS
1% FCME 29.8 31.7 32.2 30.0® 32.4° NS
# #H Ak (%)
& B % 5% 12.692 12.782° 13.09° 12.82 12.90 NS
& 5 3.94 3.94 4.09 3.95 4.03 NS
S N F 8.75% 8.844b 9.00°® 8.87 8.87 NS
% 0 H 3.04¢ 3.16°" 3.27° 3.13 3.19 NS
F R 4.71 4.68 4.73 4.74 4.68 NS
& H (kg)
Sk T OH 676 677 674 671 681 NS
Syt 154 H H 669 686 704 678 695 NS
H & &L (L ~0.05° 0.072° 0.20° 0.05 0.09 NS
B BB FEER-OBERIICEEE (P <0.05) 0,
NS : P >0.05,
2 %
2t 24}
. SN T
g 20t g 20t
T WER  RESRORAEE g
= — 80 : 20X I — CP13%[X
167 —=65: 35X 16 smsns CP 169X
(kg/H) ul wmnns 50 ¢ 50K Ge/B) 1
12+ LN 12}
10 : (1] S S I S O SR S A R

8§ 6 4 21357 9 1113151719 2123
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46 M S LMEOMIR GRERIT - 1)
Gy Gl
9:8m  2:BET Bk 68Kk 228K 9:BFT  2:8FT EHHE 6:8% 22:8%
Ht (%) TP (g ./ dé)
80:20"” 36.0 35.0 36.5 32.5 35.0 80 : 20 7.5 7.0 6.7 7.5 7.6
65:35" 33.5 33.0 34.5 31.0 34.0 65 : 35 7.4 6.9 6.5 7.4 7.1
50 : 50" 34.0 34.0 35.0 33.5 36.0 50 : 50 7.4 6.8 6.6 7.6 7.4
132" 34.5 34.5 35.5 32.5 35.0 13 7.4 6.9 6.6 7.4 7.4
162" 384.5 34.0 35.5 32.5 35.0 16 7.5 6.9 6.6 7.6 7.6
TIT I (g/de) BUN (ng/dé)
80 : 20 3.8 3.7 3.7 4.0 4.1 80 : 20 10.8 8.4 13.2 14.7b 14.7
65 : 35 3.7 3.6 3.6 3.9 4.0 65 : 35 10.8 9.3 11.9 13.02%  14.2
50 : 50 3.7 3.6 3.6 3.8 3.9 50 : 50 12.4 9.5 12.2 9.92 13.9
13 3.8 3.7 3.7 3.8 4.0 13 11.1 9.0 12.3 8.92 10.42
16 3.7 3.6 3.6 3.9 4.0 16 11.5 9.1 12.5 16.2°>  18.1°
¥ (mg./do) BalLzxro—i (ng/dl)
80 : 20 69 61 73 61 63 80 : 20 128 81 58 151 159
65 : 35 65 60 70 59 58 65 : 35 134 83 63 156 177
50 : 50 64 59 71 63 61 50 : 50 120 84 62 155 179
13 65 60 71 62 62 13 125 85 62 159 173
16 66 60 71 59 60 16 130 80 60 149 170
U UREE (ng/ do) WEBEEERAEE (mEq/ ¢
80 : 20 125 86 59 161 165 80 : 20 - - 0.47 0.22 0.11
65 : 35 132 85 61 168 184 65 : 35 - - 0.46 0.15 0.10
50 : 50 116 83 63 165 189 50 : 50 - - 0.44 0.15 0.08
13 125 87 62 170 186 13 - - 0.46 0.18 0.10
16 123 83 60 159 173 16 - - 0.45 0.17 0.10
GOT (KU vy —GTP (U ¢)
80: 20 49 38 49 56 50 80 : 20 - - 11 14 16
65:35 53 39 54 56 50 65:3b - - 13 15 17
50 : 50 25 39 47 97 51 50 : 50 - - 13 15 16
13 50 38 50 58 52 13 - - 12 13 15
16 95 40 49 55 50 16 - - 13 15 17
Ca (mg./df) Pi (mg/db)
80 : 20 10.1 9.8 8.7 9.8 9.8 80 : 20 5.3 5.8 4.6 5.2 5.4
65 : 35 10.1 9.7 8.6 9.8 9.6 65 : 35 5.2 5.3 4.9 5.0 5.2
50 : 50 10.1 9.9 8.9 9.9 9.7 50 : 50 5.7 5.9 5.1 5.1 5.1
13 10.1 9.9 8.8 9.9 9.7 13 9.5 5.8 5.1 5.0 5.3
16 10.1 9.7 8.7 9.7 9.8 16 5.3 5.6 4.7 5.2 5.1
Mg (mg./do) Na (mEq/ )
80 : 20 2.3 2.3 2.3 2.6 2.5 80 : 20 146 148 151 146 147
65 : 35 2.2 2.2 2.1 2.4 2.3 65 : 35 146 148 151 146 146
50 : 50 2.2 2.2 2.2 2.4 2.4 50 : 50 146 147 151 148 147
13 2.2 2.2 2.2 2.5 2.3 13 146 147 151 147 147
16 2.3 2.2 2.2 2.5 2.5 16 146 148 151 147 146
K (mEq/ ¢)
80 : 20 4.9 5.0 5.0 4.9 5.1
65 : 35 4.7 4.8 4.9 4.6 4.7
50 : 50 5.0 9.1 5.1 5.0 5.1
13 5.0 5.0 5.1 4.9 5.1
16 4.8 4.9 4.9 1.8 4.9

DR - BESERORASLE G 2Rd. UTOEHR20THLHUTH S,
Db OCPERE (%) 2317, UTFOHEBISDVLTHEUTH 5,
B (P<0,05 $0,

LAY =R E S et - (il



56 JLiE R R BRI S

T DRI E BATIOR L Foo SYERITRICT
FET 27 b=V R, VAR, BT
Hohnd, BTORBEI T OMIRICEhd 2 2

Pl =R AV AT A

BIERREE A RABITR U 1o, ITIREEE DRSNS
Mot 2 BAA R < S4BED I N ZHERIZ94% TH
D, KZIREEFE QMR S 2 L id7Eh - 1,
DHEIFEE TO O TIICPI6%XACP13%
PAZ AT WHEINAGED S, £ Ofthd I
HTIE ~EDMERDED SN - 12 JORDAN
and SwaNSON I IEPIFE B L OPIHEN &
TORK, HIRICE U BRI B O TARRER

814y (1993)

DCPHRBEOHIBTIIARNED STV, 4
MBI E TOHBIICPEERNG LB AICoN0
THEE 5 2 EAHE LT3, A%E*Mﬁ%
B LTINS QBN BRI T 728>
WTHRETT 2 LEDH B,

VIE, Wik L OB OENRE, 38, LAWK,
REZAL, MR, SEREMEL S oM L T,
A OWELAICHAET A by O L YA
L — U AR HEARER L 95 TMROM R & EE
o365 : 35/ 550 : 50, TDNEZRIZTI~
TA%TRENEYTHY, CPEETIZI6%13%
LDELZENBH SN

F|AT FERORERN GRAERM — 1)

FATE - BEIEfEE ORE R CP&E (%)
80 : 20 6535 50 ¢ 50 13 16
fit R4 I K 12 12 12 18 18
wOWORE 4 B
L7 ¢ & 1 0 1 1 1
G B = B 0 0 1 0 1
B o 5 HE 1 1 0 1 1
e 3 0 0 1 0 1
K % & 0 1 0 1 0
FLEH - FLEaME 0 1 1 1 1
= 4 1 0 0 0 1
Al OH T ORE 0 1 0 1 0
) it 3 4 4 5 6
=48 B GAERII - 1)
CP&E AR BEfE ORA LR v g
(%) 80 : 20 65 : 35 50 : 50 7
AIANZES (E 880 13 5/6 6/6 6/6 '17/18
16 4740 6/6 5/6 15/16
Sy 9/10 12/12 11/12
DHREBENREE TORH 13 30 29 35 31
16 44 37 42 41
St 37 33 38
DFRERRIEE £ TOHE 13 72 74 72 73
16 92 75 76 81
i 82 75 74
THEBZEEFTOAH 13 87 127 112 110
16 144 106 137 126
it 113 116 123
ZREICHE S U BRI 13 1.8 2.7 2.3 2.3
16 2.8 2.3 3.0 2.7
b 2.2 2.5 2.6

DI DI DIEIREE AR EET X I - 72 2RV,

T
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A - 2 WSEREICHEFZTMROHA
Hk & BEREOLE L FHR
BERELLUILEE

| )

Mﬂ%%'iﬂ%#ﬁ??é@? TDNZ &
NELEEHICBVWTBhTWS by ED IV
A L= /é%$MHt¢5TMR IHBWVLWTIRCP
RIRTIINES I VOHBICEETALAZ LI
@%&ﬂﬂ®ﬁé%ﬁ?éﬁf%%;iﬁ%»ﬁ
HanslensrHans,

LDL, INSIBLTRIBEAERITEINT
Wi, 22T, byEDIVHAL—-UFEAR
fiifl & 975 TMROF R & EBIE kLD L3R AV
Fg ot EHERGR, FLR, FUHMAR, AE, Img
RIS ST RIE TR BICD W TRGT L 7,

HBARK

FLEDEL & BIEGIRI O LR () %90 1 10, 80
1208 10865 ¢ 350D 3MLHH (LLIF, 90 : 10(X, 80
D 20X B L T65  BBX EWRFET B) LT, W
NOMEHCPERIRISKEL, ANV T LBX
X)) ooEREL—TEE Lz, ik N —X2 ¥
DORETWEZA10miIc LTHEMLL MY ED Y
PA L= E1mIBEICHIY L 7o F € o — 1 F X
WET, ThoDwt#Ex2 1 & LTl

PR BR IARBR T — 1 Ics B & EME L 72, WiEL
BT & WMFLEBIOM S & Ik A RA9ITR L
720 HEELZEI390 @ 10EX, 80 : 201X+ £ 1065 @ 35X

49 WFLATI B LWL EIIC B B Y
GABm—-2)
A i wh 2L %
Mgl -CP&E (%) M- CP&E (%)
90 : 10—13
(n=17)
80:20—13 80:20—13
—16 (n=10)
65:35—13 65:35—13
—16 (n=4)
50 : 50—13
—16
T, TNENT, 0BXILEETH -7, AR

M R%23E M S48 E TO2EMTH D,
FEOFEREE, fkE X AL RBOREU)IE,
KEORTHIE ks OARLOMTEZL, fd
BoOXAMB L UOILLEDODCP ETDNOERED
FHIEEERN — 1 S EE L 72 Mk LU
MEOYERDBRAE I RIS/ LA TEICE D EM
L7z,

AT LIRS SR BN TS 2 72 O rf R & 1S )
Lo HeA s X BRI & & oS E EH L
A TLRICHA ST A EEEY 1ok
-7,

K L e TMR OB S, bk 8 £ Ok
BMA K50, SUIRL T

#£50 TMRoORHEIG GUERIT-2)

FLEIR - BRI OR A HE

90 : 10 80 : 20 65 : 35
BEE %)

FEDIVY A L—Y 58.8 52.2 42.4
F £ v - ¥ H 29.5 26.4 21.4
A g LiZ| 8.1 8.9 8.1
HEXAMNZEDOY 0.1 7.5 21.2
TILT 7T 7 XLy b 1.9 3.4 5.0
£ i 0.5 0.5 0.5
IxZINEF I UHDY 1.1 1.1 1.1
DEZ VBN T L, REEALY YL, BRI FSAFBEOES I VA - D - EFOBRSHAETRT.
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#8155 (1993)

#51 TMR ks &KEMm GUERIL- 2)
HITEL « IRESRIOE G R
90 : 10 80 : 20 65 : 35
il B ok 4y ()Y
K o2 63.2 58.7 52.3
C P 12.7 13.3 13.2
oo M 23.1 21.1 18.2
N D F 49.5 46.2 41.0
A D F 28.0 25.9 22.92
T AR A 13.1 16.2 22.7
Ca 0.59 0.60 0.61
P 0.45 0.44 0.44
Mg 0.15 0.15 0.15
¥ OB Ged%)
D C P 9.1 9.7 9.7
T D N 66.3 68.3 71.2

DIKGUN SO EBERT .

BRI UEBR

SEHEEE, JLE, JLHMRB XU EERL2IC
RUtoe Eh, WYHEIE, LEBXCREDH
BAXI13, 4B XTIBIR Lz, EYEREIE
MBI & H18keEETH 0, RUBXRHICHEE
ED SN M-t DCPEIREIL.62kgh 5
1.76kgD&EHIZH D, FREHRI VTN H100%LL
T, ho0HBIRBVLWTEMEXMICEES
228 SN H - 72, TDNEEEZ65 @ 35X
BWLWT18.0kgTH Y, 90: I0XD11.ThgL D EHE
IZE D -1, TDNEEHRITOLTNDOX H100%1C
W EER LI,

FABB LUV 4 YFCMEZEBEGRO RN
EL BB oNTEINT 2EENH D, KF290 !
10X £65 : 38X DEFANE N -z (P <0.10),
FMBIE VTR L RIFTH O, BUMEXHIC &
DEMIZRD bNEh -t KEOHRICEWVT
i3, BURX & HREROFPETRDRAITH - 72
», HREROB Tk EAER AR L, 51280 @ 20

XCHETH 1o THRERLDSHSMNEED
1280 : 20X TIXMFLATHIIC BRI O LLRME W
MBI END YT O NIHEED S Wiz 2 DA
OBRBEIVLIE I - F2DIZH LT, 65 35X Tl
WFLATNC A R O LE SR AN S LB E D T
HNT DI F DM DEIEEINE - 12 2 &
L TWA EEZ SN, WARTH & FLEY
OEARRICEOEELSHBEME (r=-0512,
P <0.05, n=20) 2@EDH NI,

Mg H L MFEOHIRERISITR LTz WIh
OBRETHICHE VT b KX EICEEZEID
SNY, ERBEOTEBE ICH - 7o HROFRAER
RAEFRSUR LT, FEHCENT 2 EFL o005
PIRPVEE DI RT 5 2 L3S - 1o,

LI, LU TDNOBEE, A&, JFLH
Ak, EEEZEL OV LT, WAREIRE
FT5rETIVYA L= U FEDOTMRO A
¥l EERE O #1380 : 2040565 : 35, TDN
LGRIIS~TIBEENHEYTH S LEZ oM

P 38



W FUEDI VYA L— VERARREE 5T IC B 2 B R IIBITT 59

#®52 fORHEECER, FLE, AMKBIONE GERIT-2)

HLSTEL © AR DR A LR

90 : 10 80 : 20 65: 35
o EINE (e H 17.9 18.2 18.3
BN EREL (%) 2.58 2.67 2.63
CPENE ke H 2.29 2.41 2.40
DCP#EWE (ke/H) 1.62 1.75 1.76
G b I IAEH B EERELL (%) 120 121 115
TDN#ERE (ke F1D 11.7° 12.32° 13.0°
o] b A ARSI EERELL (%) 97 98 99
H B (ke H)
ES A 4 20.3 22.1 23.8
4 %9 F CM& 20.8 22.6 23.6
# #H & (%)
R S 12.95 13.04 12.78
il Wi 4.21 4.22 3.99
S N F 8.74 8.82 8.79
E H 12} 3.27 3.27 3.19
F B 4.47 4.55 4.60
& Z b Ge)
BrkakE (43 1% 23:8) 691 683 708
TR (iR A48) 718 717 709
ST NI Sl (4 0.18 0.22 0.01
B BAEXEAF > BERIcEERS (P <0.05) £,
0 Hisk WERRORG U o B O
- =80 : 20X o8t P S
i 9 24r T
18t F o9l T
i G
Zx M 20f
1 B
(g/H) (kg/) 167
14F 14+
12+
12 o

23 25 21 29 31

33 3 37 39 4 44

SR
X13 @HBEEEOHE GURI - 2)

Qe v v
23 25 27 29 31 33 35 37 39 41 4

gyl al]

14 4 %F CMEODHY GUERII-2)



60 biE T BEABRIGHE  $815 (1993)
800 R - BEAERORS LR
e 00+ 10X
775 - 80 : 20X
wamans 65 ¢ 35[X
750 b
& 725}
H 700}
(kg) 6751
650 |
625
600L o v oy
22 24 26 28 30 32 34 36 38 40 42 44
%8
R15 HEOHE ERI- 2)
%53 Mk H L IMiFEDOHER GRERI - 2)
5315 ‘ 5346 538
22:0% A% 22:81% 44:8% 22:81% A%
Ht (%) TP (g./de) THNT I (g/do)
90 : 10V 35.0 32.5 90 : 10 7.6 7.3 90 : 10 4.0 3.9
80 : 20 34.5 33.0 80 : 20 7.6 7.4 80 : 20 4.0 3.7
65 : 3b 38.0 36.0 65: 35 7.2 7.4 65 : 35 4.0 3.8
BUN (mg,d¢) 4% (g, de) BaLvzFoa—iL (ng/do)
90 : 10 14.4 12.3 90 : 10 58 61 90 10 181 135
80 : 20 15.7 12.8 80 : 20 59 62 80 : 20 175 146
65 : 35 15.6 10.8 65 : 35 63 64 65: 35 172 129
) UBEE (mg/do) GOT (KU) Ca (mg,/df)
90 : 10 186 137 90 : 10 51 45 90 : 10 9.9 10.4
80 : 20 187 142 80 : 20 56 47 80 : 20 9.5 10.0
65 : 35 180 133 65 : 3b 50 48 65 : 35 9.4 9.9
Pi (ng/df) Mg (mg,/de) Na (mEq/ £)
90 : 10 4.7 5.5 90 : 10 2.4 2.4 90 : 10 145 147
80 : 20 5.1 9.2 80 : 20 2.5 2.5 80: 20 147 146
65 : 35 5.1 5.7 65 : 35 2.4 2.4 65 : 35 147 146
K (mEq/ £)
90 : 10 4.5 5.0
80 : 20 5.0 4.8
65: 35 4.9 4.9

VHIERL . RESHORALE YY) 2R, UTFTOHEEISLTHEILTH 3,

aY

-
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54 BRIOFIERN GRERI - 2)
HIBTR : IERTRIORAE

90:10 80:20 65:35
it Bl 4 5 B 7 10 4
B9 FEE 5
&% AR 0 1 0
2 H 0 1 0
i PE 0 1 0
IR il e 1 0 0
LB R 1 0 0
B 50 E 1 0 0
BERS - BEEIREL 1 1 0
A N 2 0 0
= it 6 4 0
HBN-3 TMROAEBUEZ LFHHE
WMEHLUFLEE
B 23]

TMR - BiifRALM T, AECAIITIEL
7-TMROYIBANKETH b, DL HNETM
ROUERZ IZHEN FHRET AEIICi TN B NEL
BOEMSEDERN IO K D ICEET 565N
b, LHrL, TMROVEZFIHICEITZTM
ROMER : BESEOLEP, TONEXIUCP
DEEEEOE e ERHERE, AR, UK
RIS SIS R THEIC O VTR L oS 3
BB 22T, KABRTIE Y ED D
WA L — PERFEARER S G S TMRA BV Tl

Fhic B 32 TMRO B Z 100 BEAW
RO EIEHEEER, A8, AMSBLOHKE
ICMIZTEEIC VTR LT,

HBAE
HERAIZEERT — 1 A OREBRT — 2/ 10ER L T
HIW22188TH 5, TMROYIE X ML A #4901
R L7ce &7z, TMROfEESY & K E iM% £&55
R Uco aXBRIIRS YIRS 2 60 4 81 (3119
HE~228), W2tk 4808 (GrifE%23E~268)
L, ZOHBOVAEEH OV TRETL /2o #HER
DOFERS1EZHERIT - 1 B LT - 21TRL
1:EBDTH S,

SBRERRSLUBE

VI ARROEIbEeR6GIR LI, £/, TM
ROUIZKA L EENEB LM 4 KFCMEDOHE
Ba2X16, 1TITR LTz, YVIBARNICET 52U A
BORDERBEAKTEEREEIG30%HA, TD
N&&E T %HA, CPER4XHELATHD, ik
HEENDFOSETIZ0 BN Th -7, iz, ¥
BFLUOTDNOENED RARB/DMIEZENEN
5.1, 4.9k TH Y, 4 %FCMETIE6.0kgTH »
720 4 WFCMEDEFHERILT8I6H 5 100% D &i[H
TH - 1o FUERDRABMEIZ0.3TREATH
> T AV TIR0.03% B & 1E & A SR ED
SN - DI LT, ASNFRE L UHE
MERTRERBDETENTH0.31, 0.26%H
fir, T TH0.12, 0.10% BT & (K FHDAGED
ST, REDE ANEI0ke, I TIF 9ke

#&55 TMRoOfRES &KEMm GUERTT- 3)

TMR K5} CP KA  NDF Ca P TDN
(M- TDN% - CP9%) (%) (R241H41%)

50:50 —74 —13 46.9 13.0 15.6 36.5 0.60 0.44 74.3

~16 47.8 15.9 16.3 36.3 0.62 0.47 73.6

65:35 —71 —13 52.9 13.2 18.4 40.3 0.60 0.45 70.9

—16 56.1 16.0 19.0 40.6 0.62 0.48 70.4

80:20 —68 —13 56.9 13.3 21.5 45.3 0.60 0.44 67.5

~16 56.3 16.1 21.3 45.0 0.62 0.47 67.4

90:10 —66 —13 62.2 12.7 23.6 49.2 0.59 0.45 65.4
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#56 TMROYEA ARO[ GURI - 3)

A ET (A) Iz % (B) BE (A—B)
&/ A &/ AN & A g
BEGEES (%) 20 50 10 35 0 30 15
TDN&E (% 65 75 63 72 0 7 3
CPag&gE % 13 16 12 13 0 4 2
HBHESE (%) 15 24 18 25 -6 0 -3
NDF&&E ) 36 47 40 50 -10 0 -5
ZYERE (e H) 18.6 23.7 16.4 22.5 -1.1 5.1 2.5
TDN#ERE (ke LD 12.3 17.5 10.3 15.5 —0.7 4.9 2.3
4%FCME (e /H) 24.6 32.8 21.6 32.0 -0.1 6.0 3.0
4 % F CMEHKR (%) 78 100 90
A g £ % 3.59 4.51 3.57 4.69 —0.45 0.37 0.03
ASNFE (%) 8.59 9.11 8.44 8.99 -0.15 0.31 0.12
AEHEER (%) 2.85 3.65 2.85 3.70 —0.11 0.26 0.10
A T (kg) 649 734 652 734 -10 35 9
I Fp SR N =1
s A
b 10%@ 39| e 1096 K
wpy  TMROUEZ T 00 TMROUIER wonee 159618
T T L B B T ot
7 F o og}
20} C
18} F
(kg/B) (kg/H) 24} g
16} 99}
14 20

19 20 21 22 23 24 25 26
Sk iE
K16 TMROUEA LHHEREOHE GBI - 3)

TH-71,

Y2 pE 5 i MR DM BEBER 2 RETIZ R L
72o EBESEZSTIZTDN, M, HLUON
DFO &R, W), TDNBLUOCPOEIRE, T
DNERZE, 41%FCMEDIIFDERR, #.S
NFERDEIZ, TDNGETINSIZMA THLE
MEROMIZ, CPEETIICPIENE &DCPE
RO, s L ONDFOEETIZTDN
GREFIFREBOEEMIC, FhrhaEsHEE
BEZDE Sz, MOSELEY 5% (35352100
B AR OEEIEOTMRAD B &
ZFEYHEEE, SCMESL X ORLEMEEES

1I9 2‘0 le 212 2‘3 2l4 2l5 26
SR
R17 TMROYEZE 4%F CMEBOHER G - 3)

BSOS H 7, ISR —HBERZ, LeH
B RBLIOERETIOTNLEE RS
SNBhO -t T EERELTWA,

TMR DO YI# 212 £ 5 B E &K 4 O Rb 8
&, WYHEIE, TDNEEB LU 4 BFCME
DRDE, 4 %FCMEOHEHGRI IcHLSNFR
D >H & DRI BEMIRAF R & /R % £581k
Ufco F7, UIBZICHE S TMROBME R B &
UKREMORVLR & wYERE, TDNEIED
LU 4 %FCMEOHDE, 4 %FCMBOFLSR
MRS DR oElER, F5RE XU
HHBARE A &L, 60icR L7, EEURRICH T

E- A

-y
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#5657 TMROYEZ IS D ERIOMHEBIBER GRUBRT — 3) (n=21)
mESEES TDNEE CPaR Higtss® NDF&&E
(%) (%) (% (%) (%)
BESEESG G0 -
TDN&&E (%) 0.945** -
cCPa&E V) 0.149 0.099
Hdgigzsg (% —0.947** —0.994** —0.140 -
NDF&E O —0.954** —0.961** -0.248 0.979**
woERE (ke H) 0.766** 0.772%* 0.253 —0.789** —0.781**
TDN#EHRE (ke /D 0.869** 0.873** 0.216 —0.884** —0.871**
CPHIRE (g /H) 0.511* 0.480* 0.862** —0.519* —0.589**
TDNFHER (%) 0.817** 0.845%* 0.191 —0.843** —0.805**
DCPEEE (%) 0.336 0.309 0.945** —0.343 —0.421
4%FCME (ke H) 0.754** 0.778** 0.216 —0.804** —0.811**
4% F CMEHHE (%) —0.730** —0.788** —0.203 0.811** 0.803**
A Bk £ % 0.019 0.182 0.009 -0.156 —0.018
ASNFE (%) 0.477* 0.466* —0.095 —0.423 —0.3641
AEEFE (%) 0.360 0.475* —0.119 —0.434* —0.327
H o B G 0.107 —0.058 0.056 0.056 —0.015
& #F  (ke) 0.155 0.223 —0.147 —-0.219 —0.145
*P<0.05, **P<0.01
£58 TMROEEREESOHDORLENE, LS EORDEOENEA GURT - 3)
wYEREOR DR (ke /H) = 0.226+0. 147X, r= 0.766**
T DNEBNEORDE (ke /11D = 0.082+0. 147X, r= 0.860**
4% F CMEBORVE (ke H) = 0.829+0.141X, = 0.754**
4% F CMBOERRER (%) =07.06 —0.479X, r =—0.730*"
HASNFRDREDER (%) — 0.037+0.005X, r= 0.477*
n=21

X\ = RS A D DH (%)

*P <0.05,

*P<0.01

%59 T MR QRS ORLHE & HEUE, FLE7S SO EOMEL GURTT - 3)

ZYENEORDE
TDNEREORVE
4% F CMEBDORIVE
4% F CMEDORWE
4 % F CMEBORHRR
4 % F C MEORHEHE
LEAERORBDFE

(kg H)
(kg H)
(kg H)
(kg H)
(%)
(%)
(%)

= 0.234 —0.787X, r=-—0 789**
= 0.117 —0.776X» r=—0.884""
= 0,761 —0.779X, r =—0.804"*
= 0.638 —0.469X 3 r=-—0.811""
=97.61 +2.77X: r 0.811**
=97.90 +1.64X; r= 0.803""
= 0.0233-0.0258X r=—0.434"

n=21
X, =S EORVDHE (%)
X,=NDFEGEORDHE (%)

* P <0.05,

* P <0.01
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%60 TMROREMORDF LHNE, RS EOMDROERE GRERI —3)

ZYEREORLVE (ke H) = 0.090 +0.642X ,+0.214X 5 R2=0. 628
T D N{#EREDE/DE (kg [1) = 0.056 +0.644X ,+0.137X ;5 R2=0.779
4% F CMEORHADE (kg H) = 0,712 +0.630X ,+0. 163X ; R2=0. 642
4% F CMEOF:HeR (%) =97.74 —2.25X, —0.52X5; R2=0. 636
HLSNFROHEDEK (%) = 0.0442+0, 0230X , r =0.466*
AEHERORDER (%) = 0.0200+0. 0240X , r =90.475*

T

B AL

n =21
X,=TDNESEBORLE (%)
Xs=CPEBORLE (%)

*P <0.05

LSCPORENFFRBIIERE T - 1205, Al
TMROCPEEDEFHH12%~16% & T,
ICEOWTHED/DITWIKED Th - 72 2 LD\
LTWaEEZ 5z, TMROCPETDNODZ
BOBDRERO B OFSRIILME X
UTDNOEREOR/DE, 41 %FCMEDR/DE
BLU 4 %BFCMBROHHEFICH W T0.60LL T
b o tco LEAHBERORDR S BORD
ROMNC, FAASNFRE X OCAEAERDH
LRETDNEROBMDROMIZ, #hZhEE
TSAEBABALRAGED SN, ThiE IS D ER
DA S 2 TDNAEE & 50 FHRIR
Rickh Bt-pE#EZ ot
Bonsmgns, TMROYIEZ % 480
D4 RBFCMEDR/DAE 2.0, 3.0 BL 4.0kgld
PUCHIZ B 7o DI IZ B IR R O IR A 514 O bR
BENTNB8.3, 15.3BLU 22 4%HATLIAIC &
EDEIENBBEIITINE, £/, 4 %FCMEBD
FrtRE85, 90B L U905% L EIcE Dtz dIcidiE
BEEEORBGEGORLEEL2.1, 14.76&L 0
A3BBEMLNITEED B I ENNETH B, [hl
BRI, THETMROEEMII>WTHSBE, C
PEEOR/DEL3.0%HAE LT 4 %FCMED
WD 2.0, 3.0 6L 4.0kgPINICHIZ 21001
RTDNEZ2OELVREZhFN1.2, 28k
AABBAGLINICE LD B T ERNEIC Z, £
72, 4 XFCMB ORI %85, 906 L 1N95% L)
LR 7:DICIICPEEBDRDRE3.0% AT &
LTTDNESEOREDEEA.9, 2,75 L000.5%H
MLINIZE EDE I EDNNETH B,

)\ =

MOV A -V EEIRILE O
BThOAHFIC L 2 FHIcB VT HER TV S
N, —HTECPRIXSLVEOEBMNEL, #H
WD G E b IRV S oSt A A/ LT
W5, LT, boEnasYaL—U%H
AR LT 2WAMOER VT, Thoo
AT BIRS EHHTES B 7200 DO KB 5
JORESFEINHEIN TV S, Tok S0t
B O THEIOERFR A U Sibil b 2 &E
N E# 9 5 7o OFRREHT & L TTMR - H il
REHAPBHDTEHTH L LEZ OGNS,

Z T, WILATIB L OWILBRICBET AT
MROFIRIEGTHHEIZ DWW TRET L F2, 7 D85,
WEHAMNCHAES T3 by E0as A L— Ui
AERLE T ATMRICEWT, HEE & EEE
D HRIIEYITES : 3500550 : 50, TDNESEIZ
T~TA%NEE L <, 2EHHOCPERTIE16
BOWBBEDBRTOE I ENBD LN T T,
ARSI b7 Enas A L— V%R
AR & 5 TMR TIIMATR & BESR O R
EZYIT80 1 2007565 1 35, TDNERI268~T1
BHELL, 2o CPERIZFOHREER
NOHTI%EETLOLEHEEI N, 512,
WEFHIZ BT 2 TMR DB 2 12 ok S e
FREISORDE, TMROBMRS ORDED
L RBMDBDRE 4 BUFCMEDORDE, 4
HFCMEDHHRE, RS ORDRIEE EDH
BEBERIC LW THRETL, Th oo kBA#Ed
5 AEREE

-

£ AL
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IV #edimekd L OFS

rEOavHS L—UREAEEE LTER
BALENICAEET 2L OB W3 5
fodicld, PYEDICYA L -V EZOMOME
FRL P EE SR & DA S OME L L UHR Y
FiEgEIT>0T, HEEE L TRET 2048
b2, ARFKTIE, NEEHEINTO S
iz =2y OFEVIWEE 9 ~10m& L TH
gD —VERWT, WALB
L CIFLIIC B 1 A HATEHBR DL EIT >V TR
Stltc. 4, byEOaLY A L— UERARH
¥l &9 B AAMBICB VLTI Z OREBN LA
LT B 12 DICF O iR M A SO ETH
Bxhan, WEHHEOZERD SEEEEORA,
RAELY, BHBICAEEZEUNDTH 5,
COEHBHREEILL, HRESBDEHERE
XHL-HOBEBMNE LTTMR - AH&EES
ADPBHOTERTHELEEZL SNBHHT D
T, bwEOaVH AL UEREARERELAT
MRIZH 1 2 ffalft & B RER O g2 Ak
DCPERODEEII >\ TEIMAAAZ VT
AT & PRI DWW TRRET L feo

F7, byEroavHAL-UEREAREES
LI ORBEENOERICE L T3, THIRIAR
BB O EARTH 28RO BHRPBEFEN S AT
EDEIEENPAD BZMIHOVTORTLLET
HLEEZ ONT

2T, AT EicEE L WHARER, WO
IOHLERE & AR o EER P SR h O CP A &
IZOVWTIHRAINIEET A& & biC, JLiEDM
fEfg s Ic BT 3 by B a v S L— P FIK
fABEOEH &2z DRI OVTHRET LT,

1. P9EOaLHYAL—C%FEKRETS
FLEARISARIER DB TE L FLERE

ARFFE TR, FRAINICE T DHERERO

PRI OVTRE U, BRICIEESEREN
WA NTEON Z & SR DA, 0L
AP EAROREHER THIR T X 5, AR T
BhbvEOavH AL —UEFEY —LEDHEG
HeR D E8 s - O TRIEERHER S TR L
tzo boEOaVHA L—VHHBRGTEREAY]
C BB BRI OAEILAIC B VT
EWEMMET L, Dgichd 2 EHNED &
VHED EFVEIETH O, SREEDINGE AV
v LWBEAMME T A EENH#ED Sz, ZH

HISARIZE W3- fohs, HAMRICEIT 5
WYHBEINE OEEAVDIE L, DRI BT A%
ENESIUABD LHAFECHTHD, 4%F
CMERHELE L, SBEROIMMEA LYY LR
BOETDIEh-To, TBEMPTEDI YA
L= Y OMEERG TR O NMEENS
<, EgICB Y 2% ElE B LU EOHR
B E LRSI BT A ERR S &6
BTh-71:0, hvEnIVH A L—- VKBS
TIRME RSSO RN SHER EZ R Lic. RUFF
TIHENTEL, BUARBESLUOT b—2 2D
RAT A SNIED - 12hY, Py EDILH AL
— VHARBE TED S kEIARTIC BT 258
HINBOE N IEEEMOFR TH D, ok
BERICB T BMEA LY 7 LEEOE T IZETLR
HEERAERE I oD LD THE D, T,
HLVIFEHA I A L TR E LT h
vEDI VYA L— VOBEBRGIRAFORER
ARSIV ET EHESN bH S0, HEH
%!,57‘12@:10, 108, 126)’ }7— }\ —_ :/ ZIO,IQS)’ Ej/ﬁﬁgﬁlo) ,
fafisin e | HFE'™ OFERNES WV I EREF
LB D HURIREDORIE® NEDHOLNTWVWS, L
73T, BRI Y EOavH AL —=DOD
HFEAS 38T 2 0B B D, CEHERBSN K
LRIFSRAERENE ONS EEZ oM 51k,



66 LB REABRGRE

R EWEY A L — U OB EAER B D

HiB b x L F AR S LThoE
OOl YA L — PHROIRIZ OV TOMET I
BETh 5,

WEHIC BV T, S DR R
KBOWTEENRRE/O F € —fE0 & |
TEDIIY A L — ORI EEHERE B
FOHAAEICRETHEICDVWTR L, 20
R, MytoaiHa - ERORR Y
TARDFEBITLANTEYHERES L CHLEICHB D
TE->THD, AEMNBOTEAENDH S
EMEH SN, YA L—VUA MY EO T LR
BT HATBALERE 2 72 D DI TDN O A
BNZWI LY PRSI OREY 1 L —Viclk
NTTDNE D DHEBENMEN &2 5 b
Eoa A L= DREAER &4 2RI O
FHIIFERO QR0 R b & X 0B R S
bEATHEEEL SN, £2TC, b7EOD
g L URRARERE L, SEESEOMA
NESERED L OALEIC KT TEEIIO>VT
Rt L7z, 9, IUEBEDOMEREEHI BV T
FIHBIG D& O S WY 1 L — O & i FLE
B LML ERNOHE LU HBRRGT L /oo Z R
&7, %%ﬁmﬁ FLE FUMHAR, BERRIEIRIE &
CEIEMIC B W Tl AR S 1T 2RI
Bk s bﬂ?‘, BrLYEA S | B 5% Grikve
5335 MONTGOMERY 5% D45 & 1313 —3 L
770

IS, JLHREOMIER BT IC B VT RIS
FE v —BMAE W T | BHEOX)IEH & =306
JEESNCHREY A L — VAL by EOa LY
A L= e LT, fREHEIE B LA

BB OO TRT L, ERMEIEEORE
WX SO TR S O DCPEIESF
BHICEDED, Y ETDNOENE, ABb &
VRS T ENED S - 7o Thict
LT, B (HEAHAED) T3] (BRTERiFEED
AT E R IC R I BERS MBIk S o DC
PHELUTDNOERENERIWML, Fi,
EUERE RIS B W TEASEANC AT 4 %F
CMEMEEIHENL, AeBFoEs X UFLg

815 (1993)

BHOBREIMETEIENEDONT, TDLD
I, M F-HGEAETES by EODI VYA
L= VR E T ARMICE VTS PAME
YA L —=VDBHANEE LW I ENFSNTE -
T2e TOXHIBFEANICET ZENEDS LUHLED
BEIMEARE Y A L — O R TRE L2 8% 59
BLOHESY oG & —FH Lz, £/, HEU
WS L F B A L— D DRI E® DB
T, ThSic hmEoa YA L—UA A
35 EFHNERND L5 2 ENMEINTV S,
DX BEHERIFBEMOSVEES AL —UP
B E by Ema LY A L — PO IZ RS
e LIS RIBADOHZIEARBELTVED
T, TOBFIZO>VTEREN T L8NS 5,

X5, byEODaLYHA L—UERRAER &
LTTNT7 77 7RI FEBLUOTH 70—
SREMRL, 2FHOY A L — POMEIEIZD L
T, FE - 1EES AL —VOPHEENMBIZL
THEREG Ui, < ARFER 1 FHESY AL -
BFEY—- 1 FHY A L —JICH~RTCP, A
VLB SR U LADEGENEL Y ED
TY ALV —DERMET BRSHEERL T
7zo BRI, FAiEECE, DCPHEIUTDNOD
BIGE, ABH L OFHATS &0 SRR
LT byEoalHAL—VrRARRETS
fBICBOVTHHET ABES AL - L LTRT
N7 77 7 BRI BEPRLENLTED, KO
TTA7o—"FEIBE FE— 1 RHOIE
FTHy, TH7o—"TEE2FHIINSLD
FHEEZ O,

NSDRED H 6, HILRERE X OWILAER
DERSEADEHTH SRR — 2 -1, R
-2 -3BXUHRRI -2 — 4 (EESREEY
YRS dkg) S, bEDaLH AL -V
FERKERSEEOHE IC B AR O OB SE
WE LA feRE2BEH L THRUUR L. Th
5 DFERIZDCPH L U TDNOEREM & & THf
FARERHC B B v A RE DR A & BXOFEE
HERLTVWE, £, JOLIEHEEICET
SEFLATRER T 1 HY472 0 17keFRIE, 305 H T,
200kg P28 & HEE S Nt

w© .

o A
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oo AL
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PR g b ED IS A L UREARER &9 B AL B 2 RE I

Plds, WS by Eoai s b=
EHRASEE L ARREOR RA LB~
BN OWES A L — Y H D VREELHET S
TENYE LL, oy - DRFRIcE
WTRREMIT & BHEFIAVDIL W I IT R ENIC

67

RO L@ S 5 2 LA ARETH D,
FH T ARBRBROE T OHENEE THLHED
Flsinsds b, ALHE OHER RIS DR EM 6
FOABEINT 5L FHINETMREZE RS 5
LD LELLBNTVWEEEZ b,

61 T O aUYA L — O EAREHERIGHE T BT 2R 5 D EACE LT TEER
oy ENE BOENE EEFLOTRER
OF #a #1 82 ¥ cs GS #® i pep TopN PEP O TDN
(kg (kg /[ (kg [D

L {ERESF AL -
T 7T 7 TABIELG 10.4 5.0 0 15.4 1.21  10.0 18.6 16.5
7 A7 o — TR 9.9 4.8 0 14.7 1.15 9.7 17.3 15.5
F £ vy —-—HHEE 9.2 5.8 0 15.0 0.96 10.2 13.2 17.1
FEr v - HHEH 9.9 4.6 0 14.5 0.94 9.6 12.8 15.2
F £ v — BAAE i 9.1 1.6 0 13.7 0.68 8.9 7.2 13.0
2FHY AL =T
T H 7 1 — 3 ERBTES 10.0 4.7 0 14.7 1.01 9.4 14.3 14.6
1 F W o H
F £ v — 9.3 0 4.5 13.8 0.67 9.5 6.9 14.9
) 1. CS: hrwEmatHaL—, GS: HEY AL —VATRT,

2. #}EBI-2 1, 01-2-3, 1-2-407F—7ZRAVTEKLE,

3. EESETLENE GEYD 3. ke TOHIEMTH 5,

4. FERLAIBEE IIAT650ke, FLAEHE3. 7% & L, TIAMSERE (LY 2HVTEL LA,

rrEOIVYA L= YRETRILF O]
BTh oL ABIFHIcBLTHENR TV S
B, ~HTIRCPR I 2 5 VHAD G EMME S i
A DEE b HENRO R S OfEEEET LT
Wb, LT, byEoavHAL—U%HE
AfE T 2 WAMOEBICBWTIRIN O DA
BT AR ERICT B0 F OO &
DEERENHE XN TV, SHaMERE LT
BEEOREY A V= U0FIHENTVEN, £
NoDFEPKEMPBIFTRWEGIZE NV E
DI Y A LV—VORE, RETHEUNRLTHD,
AR B LT AR OfAERSEMICE D
TryEOaLdaL—I&ZOMOMAEEE
—EDQHETRASHLDIE DI N %A
Fr L, MyEDILYA L—URREARERE
T AWFIHORRICE LTI OBITHOER

AN LRESBOIRASYE, AR LDE
ENNC & T 5720, HB5 43 eRERE
LTHHRAIE S I EMDTHENTH 5 &
EZ oA 2w KT ELY
BT AEEMR OB EP 2P OCPERE
DOFBIZH>WTTMR - HHREEHTHRITL
7o

39, MYEILHAL-UEEREE ST
2 TMR Ok & BRER O LS X o4kt
o CPEBANEMILAOWFLATIC B 5 ik
BEE, P, maadR, SRR SIcREd
BT HOWTRE Lo FREE & BIEAIE O LR
I3 IT80 1 20, 65 : 358 L TFB0 1 50D 3 MLIHE
L, ShicefklhoCPEEA13% B L U16%
E LU THA G DR 6 O TMRIZ DWW THEET
Ltc, 9B, EILBEB LU 4 %BFCMER
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SR 2 BERB OEIGNE L 1 Bi1coh
TN AIEEDED Sy, KO =R
BEETIZN L, HerNANDEZ—URDANETA 5
DEELE B L1, 7, MacLeon 5 (FfH
B ERIESER O R E YIRS X OAAED
BRI > W TERSFIC X O T L, BEfEO
Flanm< AN THYBNEL LOELR
NEREICEINT 25, 4% FCMBTRREEICH
MUBWZ EE2ED TS, TDNEIRE, 43
DEEFESHE, SNFEBLOEAERERICH
Bk E b BIEFEROBIANE L B 5Icoh Tk
L, 50:50Ti380 : 201l _THEIZES N - 120
HADSNFEB L UOEOERIILRLF -G
KEDEEAEZIFEEINTHEY, KAWL
BOTH4LHADSNFRE LU EERETDNE
JERSH 5\ I ABARROBICE RS (E OMEREG
DD SN, FUERTRAMEDEHICH VT
KTFED SN - 7228, HEE & EESEE O
R A50 5007535 1 655 & B4 (E30 1 70 |2
THELETTEIEMREINTVLEOT, A
BlELThYEDaLH A L— VR HANR LT
5 TMRORELGRIDEIA 1350 % FEE DS LR &%
Zobhb, —F45, TMROCPEEN16% TIlL13
BIZHANTEY), DCPH LU TDNOERE I
24 BFCMENFGEIZE I - 720 RoFFLER 5122
BbhrveEoai 44 L-UEREBICIBOTAY
HIRIIC X D CPEBA &Y 5 2 LU ELATIAD
RN RIETEEI > LW THEB O3S S 5
JUBRGHRGRMTEB L 2MEEID F &9,
CPEBEI13%N516%IC50 5 & FLIRI132.5kghit
M 20, 16%01519%IEHTHZ DK
0.9kgiTBEBWEHRE L TV, 5%, ZTL
HHOWTTMROCPERBA16% LI FicEh i
BEOHRICOVTRETT 2 LENDH 5, KU
X &b MRS IEHEEOHB 1I2H 0, 4MRaT
RICRIET A4 M~V X, BEYABEE, $NEE
fLISFD 5N, REE OB E DML S
THIER Bt Fz, HEAFOIIBNZIE
RIZMUBTH Y, REZBTHFEFEOMIRIZFS
Lo tze BLENS, ABFKICH TR

81 (1993)

OIS ET A YRS YA L — Y
RGN E T 3 TMROMER - BESEO L
(365 1 3540 550 : 50, TONEBIITI~T4%H2
EXEYTHY, CPERTIZI6%H13% L 0 #
B EMISMIIE 512,

oI, WHBHCBLTrYEOI Y AL
— V%R E T HHER & BIEEE O R A &)
T90: 10, 80:20FBLT65:35& L, fAktdio
CPEEZ13% &9 % 3MHEOTMRDE 55 H
OWTHRE Lz, TDNIERE IZEEME O
EBREL BT O>NTHEIML, 90: 10&65 : 350
AZIBEETHY, 4 %FCMEIZBVTHAERD
HEDED S, FHRBVWTNEBITFTH -
7o FLADIMEMHRIZ VSN & IEHHOEER 12
HO, FEDFERIFEDNIRS T & d 7 Hh
-1 kDo, AR5 T4 yEDa
UHA L= R AR 4 2 TMROMEE
BIESEIO L1380 @ 209565 : 35, TDNESE
FE~TIRNEYTH B EEZL SN,

WELATH S WA B M O R 2 A S bY THR
62, 63, BLUITIRLTze TN SDIMALOMAEIZ
BIFAbvEOa YA L —JOHYHERE IS
T2, 351ke, HBE TS, 323ke TH Y, LTI
BRIC1, 185kg, 1,675ke, HEPRIAETTIES, 536ke,
4,998kg TH » oo F /o, BEME TI2913ke,
2,662kg, 2K TII6, 006ke, 6,298kgThH 0,
TMROBELGRIOEEGNEHL K EIT>NTLE
YHEEBENT BB St hs, Mad
HXDZIZNE - to, MEDRIGEIIAER (4
EEPElORIRIC 5 BB BB OIS 11k
96.8% 0 L84 5% DEFHTH » 1z, F7-, Kk
TDN#EGHE (2O TDNRIC 5 2RO
TDNEOE|E) 1349.9% ) 581.2% DEHICH
5720 4 %FCMEIZT, T48ke/ 58, 565kg D&
250, WAL & WIBRIIC BT SRR &
JEAIRI DR AEA80 1 20—90 : 10/ 565 : 35— 80
D 20F TIREESEHENEOEINIC >N T 4 %F
CMEGLHEINL72A, Zhll FBEESH O &%
SO TG TIRBEEROBIRE ORI A
T4 %FCMEDENMIZ DS - 12,

L

u

-

T AL

-y
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62 WHHICHBI ATMROMOE & 1FLIHICB T A6HEINE (M v Ea 3 v 1 L — D EEEE)

R g oS ww N mewgn Mmva e PIEIRE

(LRS- CP%) « (HigL-CPY) (#4ke) (%)
50 :50—16 « 65:35-13 2351 1,185 3,536 2,662 100 6,208 56.8
80:20-13 2618 1,323 3,941 2,243 99 6,283 63.6
65:35-16 - 80:20—-13 2916 1,461 4,377 1,686 97 6,160 72.0
90:10-13 3,077 1,533 4,610 1,408 96 6,114 76.5
80:20-16 - 80:20-13 3,162 1,603 4,765 1,191 9 6,052 79.8
90:10-13 3,323 1,675 4,998 913 95 6,006 84.5
1B 1. HEEN - C P %Mk SIREFHOEBRS R ) sLouyhoCPEgiRd,

1
2. CS: rwEmavHAL—, MVAE|: 325/ B4 3 VR (BEAST) 2517,
3. HRI- 1 HBLV0T - 20F— % E2FVTERL,
4. 1WFLIZ08HITTH 5,

5. HEREIE S RIS 914 8 ~308H I D WTHEH L,

263 WAMIHY B TMROMAE & LBIIISHY 5CPH X UTDN I
(P EOTVHA L — Y EAFEE)

TR RS T on BN
' M wsny wrel it RR RREm A o

(Hlight - CP%) - HBL-CPY%) (kg) (kg) - (%)
50 :50—16 +« 65:35—13 051 370 921 2,556 2,002 4,558 49.9
80 :20—-13 251 371 922 2,056 1,894 4,450 57.1

65:35—16 - 80:20—-13 536 371 907 2,372 1,894 4,266 66.4
90 :10-13 536 353 889 2,372 1,802 4,174 71.5

80:20—16 - 80:20—-13 521 371 892 2,187 1,894 4,081 75.7
90 : 10—13 521 353 874 2,187 1,802 3,989 81.2

) 1. RN - CP oI LiRIFERMOREHAE ) BLU0EMhoCPagE Ry,
2. HERl 11BN 207F—FEHOTERL .,
3. WFLATYL WILEN & HISAHMTH 5,
4. HERT D NSRBI 8 ~308HIZ>WTHRH L7,

%64 WHWIcBITATMROMAEH & 1 ANICE T 380 LU KE
(bmEQa VYA L — Y TERAR)

WA - BTl el CMR W R
WELATE  WFRE 4Rt WFLAT wERE &Rt
(il —CP%) - (EH-CPY%) (ke) (ke)
50 : 50—16 - 65 :35—13 1,927 3,638 8,565 31 1 32
80 : 20— 13 4927 3,482 8,409 31 15 16
65 :35—16 « 80:20—13 4,827 3,482 8,309 18 33 51
90 :10—13 4,827 3,203 8,030 18 31 49
80:20—16 - 80:20—13 4545 3482 8,027 -7 54 A7
90 : 10—13 4,545 3,203 7,748 -7 24 17

) 1. HE - CP%Idis & BEEARORALER (G BLUEthoCP 84 Rd,
2. REEI - 1BXUI - 20F— 7 E2HOTER L.
3. WELATHIZUTERM, WIBRHIIIBIAMETH 5,
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®65 BB L bvEoa YA L— Y EEERBRICET 5 | ALBIOFEEHEIE & FL8

o AL

-

fi B HE 4% FHBaPE
CS GS -k REME  MVA Hat FCMi %5%
(#Hke) (kg) (%)
Bofr g & 1,221 1,832 2,511 89 5,653 7,620 54.0
CS T 2,916 1,461 1,686 97 6,160 8,309 72.0
M 1. CS: bvenaddAL—y, GS i HEF AL -, MVE: 1251 4 I VEIBERED) 27T,
2. BiTHEOKMEIIFBAMERA'S CHR3E, HUT) BRUTBRIEARER S holEE L/

1, BRI 2 RS YHEIE L TRoMER Y 2FVTEBL 72,
HOIEINE (kg) =0.439% 13T 4 K FCME (kg) 1 2.880 < ihFLIAEATE (kg) +2.026 < I

{KEZAL (kg) +383.0

3. BUTEHEICH 5 1 FLIHFLEILT, 942ke, FUIRZR(33.73%6, WFLII A EI2633ke, WAFLIHREIAR 1450

kgd L7zo

4. CSFIAEHEI3ES2, 63, S4DMWTLATIAGS : 35— 16, WFLKIAG0 . 20— 13DMEHETRT,

AWFFDRER > o faft o BAGFRIN b & AL
DR SR HHEET X 2HGE GHfAE : BE

L6EEEEDY.ATINT 5 — L S AR L IEAN53
FEEICIB0FNZ Y — LD =71 LEDLR

faRtos A, WAFLATINGS 1 35, WATLERINIS0 DU, SCHERIBLILIEANZ =L THBELT
20)AE D _LiF, BivhleE OhimE L ARoE ™) WBMW . ZDHh, WEOEMEEL.8 AN

&L LT FR65IIR Uiz, BHITRIZE IS H5 1 24
FlOTYEINR L, EYENECHEAY hoa
wYENRESHEH L, 2hhihSBEFABB LU
FFI e BY I VRIOEHERNE Z 2 Ly VWTK
Bice INOOFREREE, SrxF—HEHTH
AhvEDaS A L—IEREAGEEL, Zhic
Z OO R L OEERE, XTI ES
I VRIERAEDE TRED NS VAERD, #
EEBORBIE B 5EM - AHETIITMR
~DFERICED, RRED LEELBEERL T
b BRIFISEFRENE SN S 2 ENA SN -
7o

2. tEERERBMFICEITISFIED
ALHA L—CEERBEOERLZOD
R

bHEE O LR ISVERER T DD Th 5+

HAICBOTREE — AL, ARABXOE -

DB IR D20EMIC>VWTA S &, 1EH

ABEFED14.6 5T HIZIF—H L THENEH T,

SERK 2 BTS2 R BAICEL TV A ™, Th

LT, RS KO Y O3S E R IS ER)

=), YAV —UHMTER I TIELITN
75—, BN BLUOFEELE - b TREZ
NENOOLHANZ ¥ —LLITTH D, WEEED
FERHTIE » TV B

TR IC BT AR ONER EAERICD
WTHEERNY 2V TERE L 7 kS B4 H661C
LT, MO NER IZIEMA6ER 1253.6 17 b
YThY, TOREML TV 2 FEICII8T.8T7
PRI TWB, T, HEEOLERDO AT
53 (K990%) WHREHTH >/, JhITHLT
RO AR IIBAN464FEEIZ38.1F b T
D, TO®HENL THEFNSSERIZIZ69.407 b i
75 O REFI60~63FEE TIRELEN L L, T D%
I TH Y, P2 EEICIETT.20 b i - T
W3, i, HfEBOEERIC D ZREDE IS
PR 2 FREICT0.0% TH O, YA L—CRH MY
EOIVTIR9%TH - 12,

FE OB RIS 2 A FE RO G 13 HEF146
TEEEDT19%6 0 O REFIBEEERE D4 % & [n) [ L 72 HVHA
FIBOFEE ~ ThR 2 - Tld84~90% DHEF Iz H
Y, VR 2 EETIISS% T, 1015 b oAk
&) DAL TV B EMEEI NI,

E AV

-



W R ED T LA L— VERAER & 4 B EFERIC BT B R EFIIR 1

366 LA ICH T BRI OLER &R GEERD

FHE LR B FELAR AP B

e A4 WHA ) &3 (A #E boEoay Foft &iF(B) B/A
&1 woyTt) ———— (%)
446 483 10 43 536 316 61 1 381 71
50 552 24 18 595 418 133 2 553 93
55 682 40 15 737 454 238 2 694 94
60 703 62 15 780 453 219 1 672 86
61 691 63 13 767 483 203 1 687 90
62 684 66 13 764 479 196 0 675 88
63 700 72 15 787 491 185 0 676 86
ST 736 84 16 835 480 223 0 703 84
2 764 93 16 873 541 231 0 772 88
SE) 1. AMKIOAER] 1 RN DA ER (k) & LT TREOBEE R,

LA e 4994 AMA B 2,388

HHA 2,095 B 2,190

) RE 4,380 Bk - IEH 363

BB 2,081

2.%?@%%%@%%%@~%&2¢n%%,#4&—9%b¢%u:>f@%ﬂ%~mﬁnm%,Wmm
~BTAEIZ269%, WIRNS8E1220%, WAFN59~63iEI1225%, FROL~ 2 HHiZ30%, FhENL LT BEXUR
HEE— T~ 2 FEicENEN25%, 10.2% & L7

3. MR RO BN TRROMIEIEREH W,

He 75%
FyEDIY 80%
Z DO 100%

Lchi-T, RSN THESHERE
i U THEfR A skt B #AER ) Lo Eil
RRA TG BAREXSMBTH B ZDIHITITM
2D HERGB LD EEZONLD, T O
[EEMNBIOYAL— P by EO IO
BELUTDNOB I ICHEH LT LR %
EeTiom Lz, 15, HFER P E, 107 -
LNt 0 FILE, # O S K CEARIEE
S HEE LR — T IEo, 2
¥ TH20kg, YA L—JH FED IV TL 21Tk
— I ERTIR A T U T Lo BEOTERHHR

5 ENEDH oI,
ZOXHICLTREICHEINIC NV ER I Y
H 4 L—CEARECHSNMIEN Y ED D
SH A L= VR AR E 3 AR O ERO
BAMCEOEHCERSINS, §RbE, HMEL

F6T (AR LEO A b AT HEEEEOUE A
- GAR, 1)

Bk gEAm
Ly # 9.82 7.89
prEDIY 1.87 3.80

{EfSilnkE (rha)

o . . = O fth 0 0
AHITN.8TINY #— L oT.9NT7 7 — I i
. : . . - & Gt 11.69  11.69
WL, YA LV—UH M7 Eo Y OfERI
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Studies on Feeding Methods for Dairy Cows
Using Corn Silage as a Basal Feed

by

Takeshi BANDO

Summary

In recent years, milk production per cow per year in Hokkaido has increased considerably,
However, the consumption of concentrates, mostly imported from abroad, per milk production
has also been increasing rapidly, It should be very important to develop the methods of feeding
for high-producing dairy cows using locally produced forages to establish the dairy farming
based on land-use in Hokkaido,

These studies, therefore, were conducted to develope feeding methods for dairy cows using
corn silage as a basal feed,

The results of these studies are summarized as follows :

I. Harvesting Method of Corn Silage

(1) The effects on digestibility of corn silage by its cutting length and whole grain proportion
were investigated in a 3 X 3 Latin-square design,

The fermentative quality of silages was not affected by both cutting length and whole grain

proportion, The digestibility of crude fiber of 10m-cut silage was significantly higher than that
of 5 mm - cut silage, That of silage containing high proportion of whole grain was significantly
higher than that of low proportion silage, There were no significant differences in the digesti-
bilities of dry matter (DM), crude protein, ether exiract and nitrogen free extract, and in the
contents of TDN among these corn silages,
(2) The effects on production performance of dairy cows of cutting length of corn silage and
supplemental timothy hay during the dry period and the subsequent early lactation were in-
vestigated in a 2 X 2 factorial design. Daily allowances of corn silage were restricted during
the dry period, but fed ad libitum in early lactation, Hay was fed at a rate of 0, 5% of body
weight on a DM basis throughout the experiment,

There were no significant differences in intakes of DM, DCP, and TDN, 4 % fat-corrected
milk (4 %FCM) production, milk composition, and body weight changes between 5 mm - cut
silage diets and 10mm - cut silage diets, The contents of milk fat and total milk solids were sig-
nificantly higher on the diets supplemented 13m - cut hay than on the diets supplemented un-
chopped hay, There was a significant interaction in 4 %FCM production between cutting length

of corn silage and that of supplemental hay. Health disorders, such as parturient paresis,
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ketosis and displaced abomasum, were not observed on these forage treatments,

II. Establishment of Combination of Forages for Dairy Cows

1. Combination of Forages for Dry Cows

(1) The effects of timothy hay-corn silage ratios during the dry period on production perform-
ance and blood metabolites in the dry period and the subsequent early lactation were investi-
gated, Cows were fed forages ad libitum in the dry period and similar total mixed rations ad
libitum in early lactation,

When cows were fed corn silage as the sole forage during the dry period, daily weight gain
in that period was relatively high and DM intake decreased at the end of that period. The calci-
um content of blood serum shortly after parturition, and the rates of increase of DM intake
and 4 % FCM production in early lactation were relatively low, When cows were fed hay as the
sole forage during the dry period, daily weight gain was relatively low, and DM intake was
constant throughout the dry period, The serum calcium content, and the rates of increase of
DM intake and 4 %FCM production in early lactation were relatively high, 4 %FCM production
was highest on this forage treatment, When cows were fed a diet of 2 : 1 corn silage to hay
ratio on a DM basis during the dry period, comparatively high daily weight gain during that
period and intermediate results, compared with cows fed corn silage and cows fed hay as the
sole forage during that period, on the rates of increase of DM intake and 4 %FCM production
in early lactation were obtained, When cows were fed a diet of 1: 2 corn silage to hay ratio on
a DM basis during the dry period, daily weight gain during that period was relatively high,
and the rates of increase of DM intake and 4 %FCM production in early lactation were similar
to the results of the treatment fed hay as the sole forage during the dry period, There were no

occurrences of parturient paresis, ketosis or displaced abomasum on these forage treatments,

2. Combination of Forages for Lactating Cows

{1) The effects of the combining ratios of timothy hay to corn silage on production performance
of lactating cows were investigated in a 4 X 4 Latin-square design, Hay was the first cutting
harvested at the full heading stage. Corn silage was harvested at the yellow ripe stage, The
nutrient contents of these forages were 5.5% of DCP and 57.7% of TDN for the former, and 4.5
% of DCP and 74.0% of TDN for the latter on a DM basis, respectively,

Intakes of DM and TDN, and 4 % FCM production increased significantly with raising the
ratio of corn silage to hay, The contents of total solids and protein in milk were tended to be
higher on corn silage-based diets than on hay-based diets,

{2) The effects of grass silage supplementation to corn silage-based diets on production per-
formance of lactating cows were examined in a 4 X 4 Latin-square design,

There were no significant differences in intakes of DM, DCP and TDN, 4 %FCM production,
milk composition, and body weights between first cutting high moisture grass silage and first
cutting low moisture grass silage supplementation, or between second cutting low moisture

grass silage and second cutting hay supplementation,
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(3) The effects of nitrogen fertilization level and date of harvest of first cutting grass silage
used as a supplemental forage to corn silage-based diets on production performance of lactat-
ing cows were investigated in a 4 X 4 Latin-square design, The DCP content was higher on
high nitrogen fertilization and earlier cutting date, The TDN content was higher on earlier cut-
ting date, but not affected by nitrogen fertilization levels,

The supplementation of early cutting grass silage fertilized high level of nitrogen as compared

with that fertilized low level of nitrogen increased significantly DCP intake from forages. The
supplementation of early cutting grass silage resulted significantly higher intakes of DCP and
TDN, and higher 4 %FCM production and contents of total solids and fat of milk than that of
late cutting grass silage,
(4) The effects of legume silage supplementation to corn silage-based diets on production per-
formance of lactating cows were investigated in a 4 X 4 Latin-square design. The kinds of sup-
plemental silages used were (A the first cutting consisted of predominantly alfalfa, (B} the first
cutting consisted of predominantly red clover, (C) the second cutting consisted of predominantly
red clover, and (D) the first cutting of timothy,

DM intake was significantly higher on A than on C and D, DCP intake was significantly
higher on A and B than on C and D. TDN intake was significantly higher on A than on C,
Actual milk production was significantly higher on A than on C and D, and higher on B than
on C. 4 %FCM production was significantly higher on A, B and D than on C, but not signifi-
cantly different among A, B and D, The contents of total solids and fat in milk were signifi-
cantly higher on D than on B, The contents of protein and solids-not-fat in milk, and body
weights did not differ significantly among these treatments,

(5) The effects of supplementation of grass silage and urea concentrate mixture on production
performance of lactating cows fed corn silage-based diets were investigated in a 2 X 2 factorial
design,

There were no significant differences between grass silage and hay supplementation, or
between urea concentrate mixture and urea-free concentrate mixture supplementation, and no
significant interactions between forage and concentrate mixture treatments in intakes of DM,
DCP and TDN, 4 %FCM production, milk composition, body weight changes and reproductive
criteria in early lactation,

It was concluded from above results that (1) hay is suitable, but corn silage unsuitable for
dry cows when it is fed as the sole forage ; (2) corn silage-based diets are superior to hay-based
diets for milk production ; (3) grass silage can be used as a supplemental forage for lactating
dairy cows fed corn silage-based dicts as well as hay ; and (4} grass silage harvested at early
growing stage and consisted of considerable proportion of legume can be used successfully as a
supplemental forage for maintaining high milk production of dairy cows fed corn silage-based
diets, It was estimated that lactating cows could consume the nutrients enough for production
of about 17kg of milk with 3.7% fat daily from forages under the feeding of such a combination

of forages with 3.4kg of supplemental concentrates on a DM basis per day.
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. Formulation of Total Mixed Ration Using Corn Silage as a Basal Feed for

Lactating Cows

(1) The effects of mixing ratios of forage to concentrate and crude protein contents of total
mixed rations using corn silage as a basal feed on production performance during early lacta-
tion were investigated in a 3 X 2 factorial design, The treatments consisted of three ratios of
forage to concentrate (80: 20, 65: 35 and 50 : 50 on a DM basis), and two levels of crude protein
content (13% and 16% on a DM basis), The forage portion of these experimental rations con-
sisted of 2 : 1 DM mixture of corn silage and chopped first cutting timothy hay, The TDN
contents of 80 : 20, 65 : 35 and 50 : 50 rations were 67, 71 and 74% respectively,

Although DM intake and 4 %$FCM production tended to increase as the ratios of concentrate

to forage increased, the differences among these treatments were not significant, As the ratios
of concentrate to forage increased, TDN intake, solids-not-fat and protein contents in milk,
and daily body weight gain increased. The differences of these results between the 80 : 20 ration
and the 50:50 ration were significant, The intakes of DM, DCP and TDN, and 4 %FCM pro-
duction were significantly higher on the 16% crude protein ration than on the 13% ration, There
were no significant interactions between the results of two treatment factors, Blood urea nitro-
gen concentration was significantly higher on the 16% crude protein ration than on the 13%
ration, but the blood metabolites profiles were within the normal ranges on all treatments, No
specific tendency on the occurrence of diseases and the results of reproductive performance
according to the experimental treatments were observed,
(2) The effects of mixing ratios of forage to concentrate of total mixed rations consisted of
corn silage as a basal feed on production performance during late lactation were investigated
assigning three treatments on the ratio of forage to concentrate (90 : 10, 80 : 20 and 65 : 350on a
DM basis)., The crude protein content of these experimental rations was 13% on a DM basis,
The forage portion of these rations consisted of 2:1 DM mixture of corn silage and chopped
first cutting timothy hay, The TDN contents of 90 : 10, 80 : 20 and 65 : 35 rations were 66, 68
and 71%, respectively,

Although intakes of DM and DCP, and milk composition did not differ among treatment
groups, TDN intake increased as the ratios of concentrate to forage increased, The d.ifferences
of TDN intake between the 90 : 10 ration and the 65 : 35 ration were significant, As the ratios of
concentrate to forage increased, 4 %FCM production tended to increase, The blood metabolites
profiles were within the normal ranges on all treatments,

(3} The effects of abrupt changes of nutrients content in total mixed ration based on corn silage
(according to the changes of the ratio of forage to concentrate and of crude protein content)
during midlactation on production performance of lactating cows were investigated, The de-
creased percentage units of concentrate ratio, or contents of TDN, crude fiber and NDF in
total mixed rations according to the feeding treatments significantly correlated to decreased
amounts of intakes of DM and TDN, 4 %FCM production, persistency of 4 %FCM production,
or decreased percentage units of solids-not-fat and protein contents in milk, From these results,

the regression equations to estimate the effects of these parameters related to rations on pro-
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duction performance with abrupt changes of ration ingredients were developed.

It was concluded from above results that when lactating dairy cows were fed total mixed
ration using corn silage as a basel feed, the following feeding management methods could be
justified : (1) adequate forage-concentrate ratios and TDN content levels of total mixed rations
are 65:35 to 50:50 and 71% to 74% in early lactation, and 80:20 to 65:35 and 68% to 71% in
late lactation, respectively ; (2) in early lactation, a 16% crude protein (on a DM basis) ration
is superior to a 13% ration ; and (3} cows will produce over 8000 kg of 4 %FCM per lactation on
the condition that 72% of total DM intake was supplied from forages and only 1, 700kg of concen-
trates (on a DM basis) per lactation were fed, if best feeding methods obtained in these studies

are applicable,





