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L, 2v 7Y — +ROBRY A oiZiEAA THE
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feR VA S A vEEQERE ML, RV L—Y
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PBAUX HEEH OBk, HERRUERSEE GBI 1)

— & K 5 (%)

7K il 69.4 71.6 12.7
HE A B 15.6 9.1 15.7
Hwo B W 4.6 4.2 3.9
N F E* 40.2 58.3 70.6
Mo o HE 31.7 21.0 4.3
i ) S+ 7.9 7.4 5.5
H oAb =FE (%)

72 7] 76.2 72.9 80.5
Ho®x A B 75.4 62.2 69.3
BB W 73.5 88.8 86.6
N F E 75.1 79.7 87.6
W & 82.3 68.1 47.2
D C P (%)" 11.8 5.7 10.9
T D N (%)r 75.7 74.9 82.3
g, B B

o2ERDIC EY ZHHEEOE &I, YR TSS
UBTHoTro 414 L—VOKDIEEIZHEH69.4
%, &5 b5 LABTL.6%EmARICAER -
7o33, HEOBSEIRREN15.6%, L5856
LA9.1% &, HEOHENBEESEBR»ZOEHL
bDTH-1, £-DCPEEIL, HEDI1.8%IC
SHLES BB LTI THY, HEIZES b
Al 2fEoaBThH-7, —F, TD
N&&BIE, BENT.7%, &5 65T LHT74.9%
THY, WVTFRLBHTHEVWEERT, »o, W&
Bl RZERA LRI » > 10

B4 L—YORBEEIZ, FIHRIORTLES
DNTH5,

e 4 L —CDpHIZA5E, 5 ALY
4L —YD3BILLTED - oh, 8RB
HEHE7 v E=TREELRDOESII6KEFV L
DT, WY L— Y& NEMCIREER
bDTH-T,

BAFEX DRI & B REHERE, L8,
FUHERR R E L, F36RITTRTEED TH 5,

BAXIcB I 2E 2652 LY 1 L— VDS
B325kg H, PR TT.1kg BT - 7243,
BEENH L0, % ORYENEII6.6ke HTH-
oo EDBAT LA L—VOHBITL D, MR,
WY A4 L—VOENEREDL, 2911 —Y
HYHENE T, SXRElicEELEVWEE N

FIBER HAL— VORRLE GBI 1)

bl B ofom M om Joe M OB NLN
(Eh96) N
H =] 4.51 1.21 0.69 0.10 0.01 0.41 9.6
EHHAZL 3.83 1.65 1.08 0.57 0 0 4.7
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836X SHIBUNE, B, FMRROEKEE GBI 1)

e =4
o' KX + EHBATLK
EHBAILK

faklar g (ke 'H)

WEH A L—Y 16.1 8.7 -
EHABABILYA L=V - 6.6 13.3
Ly AL - 16.1 15.3 13.3
L4 4 L — Y KEH 100kg 2.54 2.48 2.21
B E fi H 35 3.4 3.3
2falkl {48 100k 3.09 3.03 2.76
TDN#WE (ke H)

LH AL =Y 12.2 115 10.0
2 fa 15.1 14.3 12.7
(B LBAFEEL) (%) (133) (12D (118)
DCPHEWME Gke'BH)

LH AL =Y 1.90% 1.417 0.76°
£ f 2.28" 1.78° 1.12¢
(B LB&ELER) (%) (178) (141> (93)
L A& E B kB

E 19.5 19.2 18.8
F C M B 19.8 19.8 18.4
oM k(%

L ] 4.12 4.20 3.86
" s & 4 8.50 8.52 8.51
®F B H 2.97 2.95 2.93
& #H (ke) 635 618 602

HENBEXFILL > TR aHEEICEREEZ (P<0.01) 9,

o fels, WERBR L, 2oV THEX
ThY, LHBALRBHEO DD, O
), AEI00kgMh O 1 L — VEYEINE
RUTDNERECBWTbERICA LN, &
tz, DCPEHRE TS, 2911 —YHb0i3L
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B THALHEY M -V}, FEV—
FARE A HEEICN O Fazdic K DRI 72 b
DTH 715, TDNRUDCPERBHBHTE <,
o, MRS - 12128, DCPO AL 54T
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DNEIEILBWTH, &5bA LML -V
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fo1Z, TDNEHE /DT 245, DCPOBEIE
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7
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FEV—TEHTFES A L — & BABNED &
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=L, EFLEMEDH S EERLIG
KRBT, BHEYM L — YV EHRBREBIIBNT
— RN A S0 A HEEEXE D O F € ¥ — T kS
KavALr—vE, £H5bAZLoERKIATL
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DEIBRATLHAL—YEDHRNESE, B5
BEORETH LT 5,

HEBFHE

BEFA L -V, FEV— Ry LriEE)
FEEAHER (7TH10~118) K74+ —L—Y
N=NZ & — (TWEK 1 en) X DNED, F
ZHFicar s ) — bPRIOEBRY £ 0iliHAAT

FEILfoo —F, £9bALHMILV—YE, B
R (7es=L) 283l (10H11~120)
a—vn—~z25— (UMEHK0Iem) itk b
INEEL, BES A L — Y LREEkDHEIC L » AR
L7t

A L ARERRIL, BEWILEREL
febk WA 7 4 R SEAEME L, HES 1 L —
V (PITREXLET Z), HES I L-V+ED
LA LYA Lv—Viskg (LT ES & AT L1bke
X&ET3), HBHSL~-Y+EIEAILYA
L—v30kg (LITESSAT L30kgXEF B) K
CEHEARTILHAIL—Y PITFEH>EAT LK
E93) o4 EXIcoVwT, 1#i218R] (B4
BHITHRE) 04 X457 AR OERL
foo BHXIEBY AERHESIE, EH5bALKE
Bt X THEH 4 L — VhHANCERE &
Too T, ED8AILHI L=V, E9585
T L15kgX R UF30kgX T, #hZ 15, 30kg,H
2REL, £53AC LK TRARICERX S
ot s LT, &FcFey -k 2K EE:
2kg/HEEREFEREHBO 1 /585 Ui,
A4 L — VRUHEOHE LR, ks oo
WerieBREOEE G, BRI — 1 LEEEIT-
foo o, BELKIGHEERL -1 LEAEHE
DOHDEHWI,

HBRER

HaAfkto—Mk sy, THILRERTES SRR,
EIRISRT EBDTH B,

WES A1 L—-YOREER, FEV-RUSY
J ) a—NTH-toh, FEY—HHI9%E L,
5977 a—"gbth 1l BITHERH -1, &
565 Lo IEERNT, zoeERdIC
L ZFEEOBE I, EYIETRZH TH - 12,

WEYS A L — VORI T TIT - 1255, A
O BIHICHERA S - 11, £ DKRSEREE
BHE 0 b3 %lEE, - 12 b oa T, K
BY A L — VISHEAERUCHBHSEN S <,
EHBAILHA L— VIINFESELELLS
Mote, EYhODCPERIE, &56A2 LY
4L —VD51%Ix LBEES A L — Y I3T.6%T
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Hy, WESAL—VOEBLEOEP -, —
7, TDNEE T, WEH A L — U566.3% &
HEHAXE D Db D& LTRERLTEV SO TR
Whhotehs, E58AI LY M L—YIRT3.9% T
HHPIEOTDNEEOE VWD TH » 12,

BHA L—VORBME I, FIBERIRTES
DTHb,

EHHBT LY A L—Vid, pHA3.85TH b,
SFEFEH S 7 v = TEEROBES HEL,
FEETEIIRITFR LD TH - 1ohs, HWEHA L —
ViE, pHB.65Em<, Eh, TYEZTHEE
FOHEH15.7%b 0, AMEBONEOEVY
ALV—=yYThH-T,

BNEX O 4 & A EHERE, P&,
FLAARCK CHEE I3, H9RITTT EED Th 5,
PR A L — VR YBEE R, WEXSR b5
{, 2V TEHSHBTL15kelX, £H5H5BTL
VkgXDETH Y, E56AILH1 -V
BESHEIMYT i L0 -> THE Y1 L— V0
BERRD LIce —7, £28A2 LML=V
OEEER, &9 65T L1okeX B UF30keXiTH
VT, WFhotic & - THBE5ERDOLEBHER
Ihtcted, ZomyEINEIR, £hEha.0,
8.0kg /HTH 1o Etz, E26HTLHAL—
VEABHICEREEES A LK TIEI2.1kg
SHPERER, E53A LTS L—-VDKRS

7R HEAGH oM, HtERRUESEE G- 2 —(1)

' =) EHrH5L

S L— v A % 1 g6 4
— R (%)
7K Vil 81.0 73.2 13.5 12.0
H & 1 8 11.3 8.5 13.8 16.0
H i i 4.3 3.5 2.4 3.6
N F E* 38.8 61.8 47.2 72.3
H e HE 38.6 20.7 29.2 3.1
i 7.0 55 7.4 5.0
oAk %)
-2 L 64.7 72.5 62.8 80.5
H E 8 B 67.1 59.9 65.3 69.3
H fE 1] 75.1 79.8 48.1 86.6
N F E 51.6 78.6 64.7 87.6
H 2 HE 75.3 67.2 69.6 47.2
D C P (%)° 7.6 51 9.0 11.1
T D N (%)* 66.3 73.9 62.4 82.9
M,
$BER v L - VOREGE GUERT-2 (1)
ol R Aom  m om0 B B NENg,
: - (Rrhd%)
e =] 4.65 1.24 0.13 0.68 0.35 0.08 15.7
E2HHTL 3.85 1.72 1.27 0.45 0 0 8.2
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B39k MRHENNE, FLE, AR UHE GERT - 2 -(1)

#® 5 #® L
BoE X L5052l EobpzL  EIBATLK
5 kg KX 3 kg KX

SRR R (ke H)

WES A L —Y 9.8 6.8 3.6 -
ESAILYAL—Y - 4.0 8.0 12.1
2 AL -V 9.8° 10.8* 11.6° 12.1°
12 =1 1.7 1.7 1.7 1.7
2L R E100ke 1.84° 2.00% 2.16 2.23°
B E & H 3.1 3.3 3.3 3.3
Lfikl & #H100kg 2.33° 2.52 2.69* 2.77°
TDNHIRE ke H)

2 i oK 7.6° 8.6 9.4 10.0
2 £ ki 10.1¢ 11.3° 12.1 12.7°
(Al EHAREAEL) (%) (101 (106) (115) (120)
DC P ERE (e'H)

2 f fA © 0.89° 0.87" 0.83" 0.77°
2 fia) ¥ 1.23 1.24° 1.20° 1.14"
() L AR (%) (111) (104) (101) (96)
B E R Ge/H)

* ) 2 17.1° 18.6° 18.6° 18.1
F C M & 15.8° 17.6° 17.8* 17.9
oM M%)

Fg ili] 3.48° 3.65™ 3.71% 3.92¢
& 5 i oy 8.16 8.20 8.30 8.27
& H H 2.85° 2.90* 3.00 3.00°
t % (ke) 626 626 617 618

HABEXFILL - TRENZHERICEEE (P<0.05) 9,

XRfick i 5 £ DU YHENEDE 3K 4kg /HT
Hotze RIT, 4 L— VREYHENSIC>WT
AdE, EHBLILXBREHEL, DOV TE
HHAHT L30keX, &5 AT L1skgX, HEX
DIETHYH, £5AZ YA L—YDEE5ED
BTN A4 L — U 5 0 2 BRI
T AR L, #HatalrokER, HEXE &
H6AHT L30kgX KU EH AT LK/, 0
ThEEZE (P<0.05) BED LN, 72, &
BLIEREZOTh b LEPEREN, Chbs
D AR E100ke » SRS EREICB VT

b, YA L — VIYHBEE DS & ERE DM
BH ST,

MR R O 2ffklh» 5 OTDNERE T b,
YA L — VBRSO E & [ERE O Bn1 2 A
Lh, WEXRBho IKicH LT, £/, 9%
A L1skgXiEEH A LRI LT, 1%
NEE (P<0.05) wEbAERLIc, —F, DCP
T3, 2RSS OENRILBVT, &2b5
LY A L — Y OBIEORINE VDT B8
FBED LN, £EH58AT LXIEho 3XickkL
TEE (P<0.05) BV TH- 12, T, 28
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oo nEBIREIcBWTh, £58A 2 LXKt
ok LTHEE (P<0.05) b Th -7,
FHIBTHE, &H5BALHAL—YOBREX
BTKEGASNED - 12h, HERBb- &b
B, £9652 LIske KR U30gX ik LTH
B (P<0.05) b TH -1 F1, FCMEK
BOWTHEBEOEN P A SN, HEXKIHOXIC
L THE (P<0.05) b ER LT,
FUHRIC BV, IBBRTES ALY A L—
YOS EORINCEY LR T RS A S,
EDHAT LKIBIERREE S 4 L15kgX
LT, &/, £5$5 2 L30kgXKIFHEXIT
LT, #hshfaE (P<0.05) L ERERL
teo BHEERTHREXBEWVHERIERL, &9
5T LKkgX KT ES A LRI L THE
(P<0.05) METFTH -1,

FETE, SXREIKERASNHT, wFho
Xiic bEREMERIZ - 12,

x =

YA L— Yo ORYEINE R CTDNER &
&, AL — VS LTREY A L— YV EBMES
LIcKBd - EHEL, E26AT LA L=V
DMESEMENT AIc Lz -TuFh siemd
AEERL, £, AEIEBVWTS, &5 5
LAV —VEHET A LIk EEL LR
BEY ohtc, —F4, DCPEREIZ>WVLTII,
ES5 A LOBMBEX SN L THER
BERTH-75, HEIAL—JEDRHAITLD
BWEH A L — VMR HIX EREDE L B4R
BsE s,

WESAL—VRUEESIEAILIAL—TVD
WS TE o R, ABRT - 2 (1)
DOHFEEIXER O OF €2 —FlFH 4 L— Y EHRA
IR CEARINED LS ALY L -V
fllcBLWTHES S EREHENIZIF LA CRE
Th5b,

KRB THR L 2B 4 L — i, RN
WY DEKSH AL — YT, pHE BV IZLEER
R 5D 57 v = THEEROEENEL, LBk
SRBONPIEVEVWTI AL —YTH- 2o GORDON

5% (E, WEHAL—YVOEINE EpHS 3 Wik
7 v E=TEEXRMICZAOHMEBH b, LS
B &It 3OS 5 T L AfEH LTV 3,
—H, ¥4 v—YOEIRE LpHE UFLEE E O/
D™, i, HBERMLU CpHEZ K
TxEEES, BEREILLEOERDLIZETEH
HHRENTVE™ , BINE™ &, HEHS A
L— Y OEEE S M D S VIR G R EER
R R RGBS NS - 12 T & 215

LTHD, FRBICBWT, ¥4 L — YOS
BOHEY 1 L — VOBREICEOREOEEE
BELPRIASHTRW, LA, HEYA
L— YO EPHETH D, i oEkS
Th-1:2 ED%F DERBEOEVWTRRNTSH S
EEZOND,

Plko &p o, HEHNAEY, Fregdic
FEILF Y —FHEH 1 L - Y OEBEICBL
T, HAEBICBRLLES ALY, L—V
AHHET A L, TDNEREAMNE &, E
HEAZSHEL L TRYDTHRNTESLEER 5,

HBRI-2-(2) FEHEHAL—2&LD
iz

=] 9]

AiztEE GRBRID— 2 —(1) T, HEWXIED o
F & v —FEEKGY A L — Dot Ugheh HAIY
BDOESEATLYA L—VAIHE LIRS,
I OSSN T EER L,

KRBT, HEIY, HIC PR AT -
tF ey —THYA L —YORRBRKICBWT, ¥
AERINED LS A LA L= VAL T
B OHRICH>WTRITT 5,

HBA &

By A L=, FEv— Gh7 L %BEd
FHEAHEN (TH6E) lte—7av5F v a
FIL DB, 1 HREFRELRE 7+ —L—
U=y =i kUl WIER 1m) L,
vy ) — ORI A o EAA TRRL 72,
EHHAILYA L=V, RBRIT-1 &E—0
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bOARMHAL 2o

Ao L A EARIE, REWASEEAL
ok VAR S A CREAI0BEA A L, WES 1 L —
UHMMAEX ERE A L -V EEIBAILY
A4 L= VARHET AXIco0T, 1H218/[ (K
HRERHA 7T HE) 02 X 2 57 v AR L D ER
Ltco ES A L—vidmXE b EHERE L,
EHBATLYA L— VI, BHAX T25ke HES
B, BEFHEIAEBD 1 /5 2Kt dEic
BE Lk,

Hhofsli, BEOEEIVvazF ey FX
s )y o iBH03BR) Ik DAL, M
NEEHE 2 o3k, HEY 1 L — Yol bRty
WWHBEOBEZ, HBRI - 1 EERRIIT- o
Fh, BESHOHARI -1 LE—EEHED S
DERW,

ARER

HEASE O —iERk 5y, LR UES &2,
BAORICRT EBDTH B,

| BAOR BEEHO NG, HICERUES AR G- 2 —(2)

WESHA V- VoRMER, FEV-L5V)
7 a—nNT, TOEEEERZZThTNIS T%T
H, BEAELRFEY—Th-oTo BHEF AL —
V3K 1 HE O PR AT - 7oA, HFRICE
TN DFOKYERIIATTIE S D DIEIK
BER ot WEHY A L— YOt HENES
BRIIIBEESIEAI LY A L —YDI1KIC
HLTED -0, FOW{ERMBEL, Edho
DCPEBIAmV AL — VP E 5.7 % ThH 1o —
¥, SAHTDNGEIE, HEY A L — U658
YThHD, EHEATILHAL—VDT49%ITH
LTHhRED{EP -1,

BHA Lv—VORBRER, FARIRTED
DTH5,

WY A L —Y0pHI34.4L, £S5 8AT LY
4 L=V LTEP - 128, 2EZRPICLED 5
T rEZTREEROENSZI134.6% LR TS,
FORBERBBFR DO TH -1,

BHFX O & A ERHERE, L8,
FUHER M MK (3, 42K IR T & B0 TH 5,

— B R 4 (%)
7K 5 417 71.6 12.7
HoE g 11.1 9.1 15.7
o ok W 3.7 4.2 3.9
N F E* 458 58.3 70.6
Mo o M 33.3 21.0 4.3
H Kk 4 6.1 7.4 5.5
H oAb F (%)
72 ) 65.7 72.9 80.5
HE O E 51.1 62.2 69.3
H s W 70.7 88.8 86.6
N F E 67.3 79.7 87.6
W s H 70.4 68.1 47.2
D C P (%)" 5.7 5.7 , 10.9
T D N (%) 65.8 74.9 82.3

%o
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FEMNR YA L—VORBESE GEBRI-2—(2)

oH R om0 OAm F R Loe BB NI N
- (#h%) N
'Y = 4.44 1.02 0.57 0.30 0.06 0.09 4.6
0.57 0 0 4.9

L5651 3.83 1.65 1.08

a2k GIEHEHCE, LB, LM UWE

GRBRI— 2 —(2)
) N 5
BEKX +
OB
e B E (ke 'H)
A 16.7 7.6
EHEAILYAL—Y — 6.9
LH AL =Y 16.7 14.5
44 L— tkEI00kg 2.70 2.39
B e f K 3.4 3.2
2fakl (& #H100kg 3.25 2.92
TDN#EIE (ke H)
LY AL =Y 11.0 10.2
R R & 13.8 12.8

(F B4R (%) (129) (120)
DCPHENE (ke H)
EH AL —Y 0.95 0.82
& fd] ¥} 1.32 1.17
(H EaAgdErt) (%)  (110) (98)
A & E & ke H)

£ A B 19.2 18.8
F C M & 18.2 18.1
LM k(%)

He i} 3.64 3.75
T I 8.51 8.55
/& HA H’ 2.93 2.98
& # (k) 618 606

MR, OFRICE W T AT IEEE
BH LN 12,

ESBAILYA L— VOBEEIR, 25kg H,
EYBTllke /HTH » 1205, BEMHLNE
OEYEREIR6.9%kg A TH -7 &2 85

LYAL—vofHdicky, MR, KES AL —
VOBNBIERED Uic, 294 L — VEEERE
T, WEXD16.7kg,H, HHEXH514.5kg H,
AE100kg24 © TR ZF R FH2.70, 2.39%kg, HT
B0, PHAXOEE LB -1, HEY 1 L—
VHEMA S X OENE IBY THVWLDOTE - 12,
%7, TDNRUDCPEREIICH VT bHEX D
BWENTH - 1,

FHETE, BHEXLETEWVER TS - 755,
FCMETIZIREAEEZIRD SN, - 12,
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o 65.9 68.4 75.1 69.6 47.2
D C P (% 6.4 5.8 7.9 10.1 9.8
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T D N (%)* 67.9 73.2 83.1
P,
®ATE S A L - VORBENE GRERI-—4)
o AN NH,—N
oH wOmR Lo B R + Uk Bx B NLTDNo00
— gy T ™
W = 5.50 0.99 0.83 0.11 0.01 0.03 10.0
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T 8.32 8.47
5 B H 3.04 3.14
& & (k) 658 669

R AETIE - TR SN AR B EES
o KXFE--P<0.01, /©F---P<0.05,

[SVATNEY gl 38

AETE, INOOREEHBICHS 2H DM
H A4 L—YOHHEBRYRIT VT, AHELPR
Hs s IkDEBLEOMETRITEITY &S
i, PRRZHREICE T 3 RIEMEEHE S B ORI
DWW hKGETEMA 12,

FORER, LALLM L —ViIHT B F
Ty —FHKEY A L— ORIV, &
i, HEEAEIIELY O PRy A L~ Y OB D
CPIEHEAE L EH 5 H» b T { TDNEI
BE bR, EILLSRNTHS I EAREEN,
T, FEV-FHRRES AL —-ViET B LD
ALY L— VDS EicBWTE, HEEE]
XIEL D DEk a3 4 L — VR ORI O
FAL=ViIHTHEISAILYA L—VDH
9%, HRCTDNEIE % S D E B R Loy
BHLEM NI Fh, FEV—FHIAL—
UREIBAILYA L—VOBRBERE C
NODOBRSRBIEICEWTY, BEFHOBMEI
0¥ 1 L - VOENR DT 54, BB
BimL, AE2sMNTsEMLShiTEh
o



54 JbieE RES RIS

569% (1988)

IV BEZERUHR

BWESA L —YRUEIBAILIA V-
Bk 0B BELENNCERELL S &3 548,
BETE YA L—VOEHSEGEVPEL, o, I
A ENENIZLENS Y, i, FHED
FRBENENENTEEL TWAE I EBEELHT
H5bo

AHZE T, WY 4 L —YoRERE & LTt
BEIcB T 2 EERE L ToFE Y — 2Tk
THREE (—f4 —F » — F 75 ATAERED)
Y B, BEEEPEEFENS 2 VEEEICLD
FENEDPY A L — VOBNERRUEILEDOLE
{b, B FHAEORBEREERIC L 291 L —
Y OBNEPELEDOELFIC > W TR 21T -
feo B2, EH9HAHILY AL —VIDOVTI,
Bric, BEDLELTVWAREREEIY B, &
HARA D sl S 2 0 3 F £ v — EiAHE Y
4 L=V EDlE, IFichok & OffE P
BRI SE L ORE T F OFEFGEAEHET L,

i, ChoFEVY—FERKEYIL—VEE
35AH5T LY A L— YL DEHEEIERIC > W TRKRET
iTot, CHSHDERIIHOVWTIR, I~MHEiC
HMTﬁ&k&ﬁbféaﬁ,%n%nKBMT
A D EREPWFIREDS 2 VW i OB EED
T ORISR ZEb S, £, Y11 —YD
BAERISOVWTHI RO OTEHNA LN G,
ZIT, FEV—EFHRETIHEY A L—
RUEHBAILYA L—VIE20WT, FOESH
EECENETCCERTEREEZBEL, Cho
DEBC L D EIBEHET 5 2000
BEHICOWT, RENICERT 3,

1 ML —VDESEE

FEYV—FHIEEY S L -V RUBEREE S
LA LY L—YiconT, £EHT - 1330
ANC#DENSEBEEIEL, $F9RIR L,

Ba9k VA L —UoEEY CUIRE) BIESSE

K B H T D N D C P
(I — R ——
%%v—£%W§v;v—V |
T 679555 ) T6118)
H B i (56.8%26@ (5.7(i77.6>
B fit M (54.3%1.7) <5.8(i47.1>
EHRAILYAL—V
KL — PN 0 0) 67 19)
BRI B 67.5273.9) 5.1 62)
S B 6657, 0) s 5D

() PUSRIE R & B ORI %R,



FIREES 44 L — UBBICE 2HAFORBEEN BT 2% 55

FEV—ETAETE1IEEY A L — ODEY
PTDNEGE, SHEHoETI-TRDT 5,
Ibb, BUCATH T ZOMEBEHLEDOE
A oNLH, HHEETICE Y 2T
DN&EIIHNT2%TH b, HEHTI3#63%,
BRI E 3 & 859% ik L, iz, S8 s
#IT LI5S, TDNEBREFLIRLT S G
EIOD—2—(1), £/, DCPERiIcH>WTSH, T
DN&E L[EpkicET o TIc kR L, H
REIIc s W TL R0 EVWEESE S0 5 M,
BILIBICE S & LS EDT 5,

—FH, BEEESSAILH AL —VIto0nT
&, FEV—FEY AL — VDS LEBEZOK
BICEBBA SN B A, EHhOEYTDNEE
2, WFhORIcEWTEHTI0%THD, D
HiEiEF & v —FEY 4 L — VO HBEIC I
LTWwW3, LaL, DCPEEIZ, FEv—Fi&
G4 L —VOEELEREICRIOETE & bt
ML, AR~ 2 cl3eyhi 1 % &7
Ey— k94 L— VoA Fos&BES
T5H00, EAE~RRIICES L5 %ic
T CTWLT 5,

WY 4L — YOTDNSBRAEBFHOMT &
EHIETRT B LR, TTIRELOHEICL-
THEMENTVWEE A THE" 7, K%
DFEY—FHEF A L—IRUOESEALYA
L— Ui bEmWIDNG EIE, hflsF ey —
FHHA L —vickWwTELh, FOFEEEE
72.3%, W=iEIET5.9%TH 5, I DFHER,
YA L—Y (GRB®RI 1) koL TELR
8l (70.9~74.1%) 1IZIFHEUL TEHD, *
OfEEE, BEEE —F v — F 75 2 E kY
1=y GBI -2) BB (76.4%)
K LT WB, 1, FEV—FE 1 FEEH
ERNCNE D 54 L — %Rl 1388, widh
TDNZE(376.4~78.4% D&FIFIC & - 1o T L 3R
XhTEhH®, FEV—FHEKIBEYS L—Y
3, HHEPHCBVW TR TEHVWIDNSE:
HY 50, HEBHcBSW T2 D EWTDN
EBEEL TV,

—%, EH 4 L — JDODCPEES, TDNS

BOES LEHRESHO#ITICEDRDT B &
BELOHEICE > THS it I T\ B
», DCPERIZ, HFiEXBIBIcL-TdE
LLZHg 5 20a®  Fiibs, FE2VY—F
v 4 L — COEYhDCPEE IR, FEELIC
L0, WEHTL.T%H 515.0%ic® , R
T5.9% P 5611.9%® , zhEh bE/F LA &
DRI NTE D, AAKICE VTS EFOMEN
BELATHWSE GRERI — 1), £4, AWIET
HRUIHE Y 1 L— VORISR, 3EAEN
FEY—ESV ) Iu—rihoEBEEDTHD,
Z ORI & OEFHIE, F € ¥ —T42~100%,
59 0 a—nT0~38%, FHETENER
84, 10%TH B, T TIZ, 7 a—"FDODCPH
BRFEry—ich L TEWEBELMIENRT
B0®, FEED 7 o—HEyEL SBEEL K
BE, v1 L —JoDCPEBIcbERMSET S
boLBEEIN S,

EH3HAILYA L—-VOESEGBIIHOVT,
LE2 13, BEEEHIEALILIYML—YODRK
LA~ AW 5V T, EMPDCPEE IR
A OMITEE BICHEEIETL, To&BEiR
5.3~7.9% T - 1=, TDNEZERIZHWTIZZAM
W& AHEEDMEM A SNY, FOHIF]IZ69.8~
TBABTEHE-ELTWE, F12, BAHS® I,
BHEEEHSSAILYA L—YicB0WT, 3o
HITEEBICDCPEEBIRELSET LAY, TD
NEBILBERNCEWTEFT 28806560
OEHIRIETON TH -1 & L, KR EHEML
TRERERLTVWS, I, &H28AZ LORHE
ko> T, 94 L— YOTDNESRBICEENH D,
BaE3hAEeHhARICH L TTDNERBOE
WZ M, RS RBAFES® W Tk - T
ThTW3,

PEoksi, FEV—-FHIFHY ML=V
OTDNE B I3EBFMIck - TLEFHL, 4, DC
PERE, fFFcHABHCERBIIRIC L - TRR
560THD, —f, BAEELESLAILYAL—
YOTDNEG R, Bl 32228 1E3HD ThE
{, BIE—ETH 34, DCPEEIZAW DT
LEBITELLKETT 5,



56 e E RERBRHY  $H695 (1988)

HiZ, 2HFEOTDNERIZ, | FHENIcH
LTEWTED, HGFEY ©hEg - BEHW itk
TIEHEIhTED, APFICBVTHREEOMER
BELhTVWSE GRBRI-2), bbb, F
TY—FRHEIZOVT, GFEVIL—-VF1E
HORNFHZEONEbDTHD, HEENICE
WTE R #T0% OTDNES B & #9 9 % ODCPE
BoHA Lv—YDBELN, —F, BEEESIES
TLizo0Tid, YR UTDNNEOR bEH L
HAR~AEic B VT, ZYRDCPEEIR
5% EENS DD, TDNSBICH W T R
HFreyr—FEH 4L —VEFBFELOYAL L —
vingohs,

2 YA L—COWRERREEEFI(ES

FEV-EEIEFES A L -V RURERELE S
AT LHA L —VicoWT, B 33
BNCIEIE R OFEFLAREE A BT L, 50K
L1

hsid, HHAOFEL60kgs L, HE 2
ke 'H GYIET1.7hg,/ H) RUGEEME 1k
/B (e T3skg/H) OHFATERELALD
DTHY, BOHYENEIEOEOTHEER W,
F 1, EFLRERIESENED S HARGREEYE
D gcEoE, HAERE3TRELT, FhFELE
FELbDTH S,

FEV—FEY A L—YILBWT, FOKSS
B 1348~84 % DEPF I R U, Z Ol $70~74
Y DEP L H, H A L — JEYHERE (ETD
N&BPDCPERBOLA LEMAEBHOM®IT & &
biIcEbdT 5, o, REBHICBWT, 20K
BEEADIEBOROEVIESI, —F, mafl
WAKABBORBBEVEE I ZhTWELNTE
D, 294 L— YR bEVERER, sbks
SROEVHEEE OksrE5848%) TRONTL
5 GBI — 2 -(2), Eiz, &5 (¥ HTDN
5858%, DCPEE T %) RUBEAH G
HTDNZ&880%, DCPEE16%) % b a4H AT
DNEUDCPEEE &, HYHEHE DS &[a)E
DN TH BH, ZORAEBIER, VWFhdbH

BisilicB LW TE S, £/, TDNH 5 W iEDC
PEIE» SEE LENLNERDL, S50
TIREDETL, ZoRKERHEETHICSWT
BohTwa,

—F4, E36BILHAL—PIIBTIE, A
WoOMITE L bIkAERBRFDL, 1L -V
BRI LR AEENCH D, HARIA~K
A E D L s F v —F YL — Vi
L ENEERT BT, &28AH2 LY
L— YR &FVERE R, KOS EH68% DAL
Bl L—VTHEHLATVWS (BRI 2 -
(2)o %1z, TDNEHELELYHENEOES L
Bz d 5 A5, DCPEHURIZTDN & 3% 0
taicd b, FARIE~RBH I E 5 & R
FEv—FEH A L- D LEEFETITIUETT 5,
—%, EIaERIC oW TIE, Yk OTDNIY
BORbEVEAR~RAH It W\WT, TDN
POOEITHERBER RV, DCPH S 3K
HIEV,

i, FEV-FHFY M L—-vEESRBIL
4 L — VRO kR OERICOVTIE, T
DN#A» 5 DEEFL ARER T3, HEBH A% WY
hodEFHIcBWTY, FEY—FHhH 11—V
BaRToadloE565 Ly a4 Lv— Vil
TEWEEICS 555, RIS W T PR LE %
FTOEKAMEER] - 1358, FREIl~REd v
AL—VERERAEUNBL S, —F, DCPH
S OEFAIRER I, KIBWI~FLBERIY 1 L —
VI 1 L — Yk FRIAEDICH 555, B
AR~ E 5 & R 1 L — V&
BEI TIETT %,

B A L — VOERBEBTROM#TE L b
WETFL, RBcHBOETT S &1, Cuir
OND® OEHE L6 1D iz b S TRENTWS, £
tz, KAGBOEFIHEVHEY A L — YD)
BEIEOM AT 5 2 &13% L OEIC L - THERH
ShTgposne i [ERECHES LRI S &
VOIEFE LSRN BT, B A LY
DFEAEREBICH>WVWT, HILLMANS® &, T
HA4 L=V ORDERT%) OAOBEBREIC &
DIRE 0D 246 DT YHERE i & L, &S



EO0XR ¥ A L — VOEEE (IS BIEHE & EFL R

MR (ke H)

ENERE (ke/H)

EFLRER (ke 'H)

2SN = I k4
(i3l (%) YA = W%“/@mkg & e ﬁg TDN DCP g)m; gcg
FEV-FERHES S L -V
AT T 70 13.8 2.12 1.7 3.5 13.8 1.98 28.2 35.4
. (80—56)  (12.7-15.0) (1.95—2.31) (13.0—14.6) (1.87—2.09) (25.7-30.7) (33.0—37.8)
s f 1 71 11.9 1.83 1.7 35 113 1.48 20.3 24.5
(84—48) (9.9-159) (1.52—2.45) (10.0—13.8) (1.34—1.75) (16.1—28.2) (21.5—30.4)
T 74 1.2 1.72 1.7 3.5 10.4 1.40 17.4 22.8
(718—61) ( 9.4—12.7) (1.45—1.95) (9.3-11.3) (1.28—1.49) (13.9-20.3) (20.2—24.7)
EFbARZ LY L —Y
g 82 11.9 1.83 1.7 3.5 12.2 1.55 23.1 26.0
AFLAM - AR (82—-81) (11.8—12.0) (1.82—1.85) (12.1-12.3) (1.54—1.56) (22.8—23.5) (25.8—26.3)
76 13.5 2.08 1.7 3.5 13.3 1.46 26.6 24.1
AV - S (718—73)  (12.6—14.3) (1.94—2.20) (12.7-13.9) (1.41-1.51) (24.7-285) (23.0—25.2)
i = 72 14.0 2.15 1.7 35 13.6 1.38 27.6 22.3
L AL (75—68)  (13.4—14.8) (2.06—2.28) (13.2-14.1) (1.35—-1.42) (26.3—29.2) (21.7-23.2)

{AE650ke, FLIEE3. 7% & LTHE,
C ) WNEE IR & R E ORI Z R .

R T D N&E58%,

DCPEET %,

EMHBTDNERS0%, DCPEEI6%,

MHEEOF M TUHEc~1 b 4 JHEREY

-

i £

LS



58 JbimE BRI 556055 (1988)

5, F—Fr—Fr32, FEYV-—F
HHo 1L —y OkDEETL.5~T78.3%) DHMHIE
B & s, BESREEEYRETZ T 0.7,
2.5kg,/H OBHARHC 5 W TEHEXS D2.5% D+ 1

L— VEYBER IS zELTVWS, £,
GORDONOL® |3, [BIKATNLVT s VT 784 L —
Y (KAEE62%) itHW\WT, EEFESE.0ks,”
HOBBHICB W TIHREND247%DH 1 L — ¥
BYISERS N EARLTED, AKEOH
HEAR D+ 4 v — VT LN KIBEIE I3
LLBEWMETIRT VL,

—FH, E9BATLHAL—VIOVTR, B
Blotimicky, ZYBIREDOHEMNYT 5 LiE3%
OG- THEEh TV B =% | Hu.
BERS® X, 28FRicbhizh 3EAMWic>WTH 4
L — VHBRIAITY, ® OEEEYHEINE (K9
HEBD 1 7.60MHE) WHEEXD ZNEN1.9%5, 2.
13, 231%THD, TOHYERIIEZNEN254,
30.3, 333% TH-rEL, TOHEE, LBLRA
BT Ebic bR LAELTVWS, £/, &
H3BATLYS L—YVOREAREREIZ>WVWT, H
UBER 53, ®HEEN38.3%BDH AL L —JILE
WT, ZORYHBEREIREEND256% (K2
HEBD L T6HHE) B LICFHERLTED,
RH « R 13, REAR Y e T2.4ke H
DEHEEIT B W TR EM D 2.42% (H¥) & E28.8
%) ERENELTWSE, ThHDEERIT, &
METHE SN TV AR RERE S ITHEU L IE
Thb,

HH0HFICT LBl A b &, BESEHER S
DIFEDY 4 L — VIENER CEFLATRER A HEE
L, #51FITR L,

Y4 L— VR bEVEMENE R O]
EEE, HEBHF Y —-FRY L - Yickv
TEoh, T, HRRH~SRMES AL
44 L— ik, TDNERERUFTDN» L OFERL
AR B LTS 1 L — DTl 545,
DCP» 5 DEEFL O HER IITDNO T BiIc A X
W, UL, IhEHBEGHY 1 v — 2 LG
52 &ick, #OTDND S DEAARERE L
Ay A L— Y EBIFHELBD, &7, D

CPOSDREEHANREB LI EAETDNEEH LS

%o

EHBAI LA L—UEFE YRS
4 L=V EDIHEIRIC> VLTI, HB50FITRT
ok, BEfRZY GZ¥HhDCPEE16%)
3.5ke /HOBHTA RS, MR
D4 L=, FidBEEER T SRS A
L=t LT, wThoadlos s L
HA4 L — Va0 L THTDNERE EEML
EFBON FIRIEE O S EHlEh 5, E12,
HEA Y A L — V2 WFhoRoE 56 52
LHALr— it LTd, DCPOR EEHEAS
"oh, fric, HBWLIBNEDLE S ALY
A L=V B RTDNERESE N X ¥
3 &1 DCPERE .25, >, TDN, DC
PEIEOHE{LEX % FTOMEEE LTVb,

—7%, EHIRITRT &L, EEGEERS O
BE, BAWHI~RBME S AL LY
R ARL FEY—FHY 1 v — DI
LTd, TDNLLOEABRIHEDESHDD, D
CPh o DEFBEOM IR BEFTCERIV, &
LA, ThondEdbAI LA L — VicHifEs
YA L~ POEHEDMEEAET 5D TH
D, TDNKRUDCPH 513135 L WESLEIR, H
B 1 L — O LB~ E AN R O
BH~EERWY 4 L — 2 EDRBEHER, g
T, FhFNH67 : 33, 75: 2B5DOBHIE S,
IhPlEES ALY A L— Y OREHRIY
MU 7354, DCPh o OFEFAEERITDND 5
DEATRERS TRIZHERENL S, b, &
FIEAILIA L —VEREY S L—VOPHE L
BWT, BEfHEOBEELZDODCPEREK
S THIHEMRIRBDbDTHD, £k, £
DEHRIZESBAILIM L—YVORMICE -
THERUB-TLBbDTH b,

Wiz, W50EE S &I, EEAE Y
D50% F TEE LIRS OENEKR UL TR
EHEE L, SE52&KIT/R L o

BEAR oBEEMENT I L -T, H
FE OERE RED T 2 b0 0BESEINE N
L, ABOWAT S ERB—RMIE»LNTE



Folk AL - VB EENLAER"

£ B M Ay ENRE (ke /H) EoBRE (kg /H) EF ot (ke H)
" . E3bACL A9Av-y .. TDN DCP
(X3 #H) BEsfL-v L0005 FEwe T ® TDN DCP o o
FEV-FEEES L -V
15.2 2.34 17 12.0 1.55 22.5 26.0
SHE (14.1-16.4) (2172 52) (112512.9)  (145°1.66)  (20.0-25.3)  (23.9-28.4)
W 13.3 2.05 1.7 9.3 1.01 13.9 14.3
% (11.3217.3) (1.74-2.66) (8.1-11.8) (0.88-1.28) (10.1-21.9) (11.5-20.2)
12.6 1.94 1.7 8.4 0.93 1.1 12.6
woow fi W (10.8-14.1) (1.662.17) (73— 93) (0.81-1.02) (7.6-13.9) ( 9.9—14.5)
EHrbsrTlLHAL—V
y 13.5 2.08 17 105 111 17.7 16.5
AT — FL AR (13.4=13.6)  (2.06-2.09) (105-10.6) (1.10-1.11) (17.7-18.1) (16.3—16.5)
15.1 2.32 1.7 11.6 1.00 21.2 14.1
BRI — TR (14.2-15.9)  (2.182.45) (11.0-12.2)  (0.94-1.04) (19.3-23.1)  (12.8—15.0)
) 15.6 2.40 1.7 11.9 0.90 22.2 1.9
BB AL B (15.0-16.4)  (2.31-2.52) (115-125)  (0.87-0.94) (20.9-24.1) (11.3-12.8)
%%V-IW?E#%V—V
5B LHA LY
S 10.1 5.0 2.32 17 1.8 1.36 21.9 22.0
S (9.4-10.9) (47— 53) (217 2.49) (11.1-12.6)  (1.27-1.45) (19.6-24.4)  (20.0-23.9)
SR 11.5 3.9 2.37 17 12.0 1.40 22.5 228
I A (108-12.3) (36— 4.1) (2.22°2.52) (11.3°12.8)  (1.32-1.49) (20.3-25.0)  (21.0—24.7)
“KE650kg, FLREHR3.7%E LCHEM, “HMHMTDNSESS%, DCPAET %,

() Bl IR EEME & RSl O&EHE%ERT,

G L HNYHRBEOL WM TAYEL — 1 b4 ¢ AR

66



Eo2X 4 L — YRURESEIIASIE e R

£ B M FEEyEINE (kg H) H#OENE (ke/H) FEFLAEER (kg H)
(L) M4 L— i’){%lj)—i L 244 b—{;élm@ w g g% E--- TDN DCP ;E;DI; E)CE
FE YRS A L—
Bom 10.3 158 17 12.0 18.0 3.01 415 57.8
® (9.6-11.2) (1.48°1.72) (11.3712.9) (16.9-19.4) (2.83-3.23) (38.0—46.0) (53.9-62.6)
W o m 8.9 1.37 1.7 10.6 15.1 2.42 32.3 45.0
! (1.6-11.9) (1.17°1.83) (9.3-13.6) (13.2-19.4) (2.12-3.10) (26.3—46.0) (38.4—59.7)
8.5 131 17 10.2 14.2 2.29 29.5 21
LI (7.2-9.6) (1.11°1.48) (8.9-11.3) (12.3-15.6) (2.00-254) (23.4-33.9) (35.8—47.6)
EHAHLAI LY AL —Y
N e 8.7 134 17 10.4 15.4 2.42 33.3 45.0
AFLAM - LA (8.6— 8.8) (1.32-1.35) (10.3-105) (153-15.6) (2.40-2.44) (33.0—33.9) (44.5—45.4)
N 9.8 151 17 115 171 2.53 38.7 473
HRAIH — SR (9.2-10.4) (1.42-1.60) (10.9-12.1) (162-18.0) (2.39-2.66) (35.8—42.8) (44.3-50.2)
. N 10.1 1.5 17 1.8 175 2.52 40.0 471
HAGRI - B # (9.7-10.7) (1.49-1.65) (11.4-12.4) (16.9-18.4) (2.43-2.64) (38.0—42.8) (45.2—49.7)
FEY—EREES A LY
EH5bABTLHAL -
S 6.7 33 1.54 17 1.7 17.5 281 40.0 53.4
S —— (63— 73) (3.1-8.6) (1.45-1.68) (11.1-12.6) (16.7-18.9) (2.67-3.04) (37.4-44.4) (50.4-58.4)
I 76 2.5 1.55 1.7 11.8 17.6 2.85 403 54.3
0 (73-°82) (24-27) (1.49°1.68) (11.4-12.6) (17.1-18.9) (2.75-3.05) (38.7—44.4) (52.1—58.6)

*{RE650keg, FLAEHE3. 7% & L THH,

C ) MBI BIRE & REEOHFE 2R .

B TDNERSS%, DCPERT %,

g #h T D N&ESI%,

DCP&R16%,

09

e R R EF

(8861) =698



FREES | 44 L — VBRI & A AL OFRBHKRICET 2515 61

hrwo KRR TORBROERBE SO TV S
(HET1—3, A1 —5, RBO—4, HExm—
4) B, BELEOBERICEBADOS B EH
g ahTW3, 475, CLARK and DAVIS
w3, BEMSRISTYE T0~45%, BEEE
M55~60% D & Xk b T XL F—BIRENEL,
fE A EILE K- 0, FUERET okt
RS O RB60% L LI iE - 1BATH D
& L, KESLER and Sraiik® (3, TDNOHRESE
B IS AR s 2 Al D 50~60%6 % 5 8 5
CEFEYLNAELEL, FHONEIRREEELD
o, 5, ik oREE OES %50~55
WP bl ARERIEVELTWS, EELAKS
ML AT ORBENDEERICOVWTHE,
MILLER and O'DELIP itk » ThigHahTE
b, TITR, BESHOKBERRA® 2R
D50% & L, A L— v OEIER UEH TS
EHEE Lo

ER2RIRNT & B, YT DCPEEN16%
OREfFEZHBIc XD, HRE~EKAIE S b
ALLHAS Lv—VORBRERIIBWVWTS, DCPR
SOEFO[BEBEITDNE FHSZ 60 TH Y, B
EfE oS5 EsENd i Lich-T, £DD
CPEEAE LG EDTDH 5,

BT, F50~52F kb &, HHE 2ke  HOM
ABRC BT, 34 1L — Y58 U cEaEER
Be7s 13 (B05HRY) oI B iR %
wR, SRHEYO0%ETHSTHIEEL,
AL — VAL LEEEEREL 1L
(305HR) DHBEEFNFhHEEL, HH3KEFE
54FITR L 7o

EEIFITRT L O, ¥4 L— Y DEBHER,
Bz, FEV—FEIAL—VicBVWTH—4T
HicbiF 22EIIREL, FTREBRICEIIL,
FORBEBISAIFAL—VT, £, FO&
EHEKkSY A LV—YTEREFNESNS, F
TV —FEY A L—ViBWT, BB L —
Vo, 138 (305HR) 4,500~5,90
OkgDFAEBEDTIRETH 555, MW »+1 L — v
TIHERAME AR - 7o, HEEHy v —
OFAREITS LA FENTIREL 135 b D DE

OEIBRIIFcES, Hly 1 L — Y
T o TRy 1 L — V0 BITEBUINOE
HELrHFTEN W, —F, &E28AI LY
L—YiconWTid, Eh1FichbprLiLdHic, D
CPENEMEC, IhMFRERELDL, £0
ZBIc L 5 1 AP OAAFEERIBD TR, 1,
A OHETIC LD —BETT 5, L L, HiFEls
MyALr—oEofsicky, fRcDCPENRE
i LU, Zo3dERIHBERY L Y&
BIFHELLE 5,

F i, BhEICLD, REfEOIHERIZ WL
TH5E, BEGAHOBIRERIBGST 2L —
ik - TENTNEL DN, £ TPET, 28
B 5o 2 EEER O &3, BB T32~36
YoBMBENIZHY, JOohT, REOHEERER
AN OB F £ v —~ Y A L— B
WTELSH, Ihbid, WIFh kS EER -
RESIKBLNE, LhL, Jos, HEEk
b1 5 REfE OB SERNERIc L T£ <,
1, EASYYA L= VARG DRl &R
OB HEIIcBLTAEL, RELLEE
BBy L—-YiBuTELNE, —
7, EBHLIBEMOE S AT LY L -V,
HFAI Y 1 L — Vol LS B A4 E LS
20, WHEMETFTLYSA v— YL 3B9KE
RAHEF 51> N TEDCPEFE LK 08 5 % 14
L33, 20T &, REHVEOHRGIZLD
FRR LIS 508, MBIV A v — Vet d 5T
Lickn, BESEOEDCPLE & bICHARE
B0 EASalREE 78 5,

AETIE, ChET, HigH & L THE 2k’
HoBH T, BEGHOBSH 5V EERS DS
Bl OoWTHIAPERLEA YA L—VE, ¢
kbbb, ZHEFROY AL — PORSRAPED
HENHEWNED SRR EFIC>VWTRLT
S, IR, RRCEKRA YA L— VDB
Brck W CHEAKT 5d0THy, W|EKR, +
4V —VaFEET IHALOHE it WT—
PUcEE X T VW B, $7, BEOBEIR
FABRLI-ESI DA LYL L — VDB
BWT, DCPOHIEH 2 W I SRR OMHE



53k WA L—UBind | JUHOEI R

£ FH B
(R i33a)

okt EIE (ke 305H)

BEY AL -

EDBATLYAL—Y

B RE
(kg./305H)

FEY-FERRES ALY

LI O R
H HE 1
sER SE T R

EHBABILHAI LY
AELF — LR
HHRI — FRh

BRI - B

FEy-ERYES A L -
+
EHbBILHA LY

H $§+%i #
BT —ABDH
ATR S <R

+
HAERE - AW

3,890
(3,630—4,250)
3,440
(2,950 —4,280)

3,250
(2,870—3,680)

2 590
(2,420—2,740)

2,950
(2,760—3,120)

3,310
(3,300—3,320)
3,680
(3,290—3,840)

3,650
(3,530—3,820)

1,280
(1,200—1,350)

980
( 920—1,040)

520

520

520

520

520

520

520

520

5,140
(4,530—5,960)
3,060
(2,070—4,570)

2,270
(1,550 —3,060)

3,620
(3,590 —3,640)
3,110
(2,620—3,310)

2,430
(2,310—2,620)

5,010
(4,430—5,470)

5,150
(4,580—5,660)

HAES50kg, FLHEHR3. 7% & L THM,

() NEIE I REME & REEOHBZRY

CEMHMTDNE&ESY, DCPEET %,

29

S e R E TIREr

(8861) =698



Foak A L — VROCREEMIASE L | ORI AR

2 85

Yy ERE (kg./305H) B g 6 e
tH M EERR o ESLIHER
(X33 - iy . . L 2 fi] #© DCP&E &
~ R L L L (%) (kg./305H)
(1]
By — ERE A L — Y
3,800 520 2,080 67 3-11 10,200
wo® s M (3.510—4.080) (1,950-2,210)  (67-68) (9.200-11,190)
oW 3.250 520 1,990 65 212 7.730
(2.760—4.260) (1,730-2,570) (6565 (6,090 11,190)
3,050 520 1,980 64 A—11 6,920
weo#® fo M (2,610—3,430) (1,690—2,180) (64—65) (5,360 8,120)
L5b BT LHAL =Y
ol s 3,290 520 1,770 68 1-15 8,010
AP — LA (3.2603.310) (1,740-1,800) (68— 68) (7,900~ 8,120)
_ 3,670 520 2,000 68 13—48 9,370
BRI - EAh] (3,450~ 3,800) (1,900—2,270) (66 68) (8,660~ 10,410)
e 3.780 520 2,100 68 14-47 9,840
BRI -k B (3.660-4.010) (1,960-2,130) (68 68) (9,200~ 10,410)
Fev—EEREHS L -V
+
56 BT LHAL -
oow_ s W 2,490 1,220 520 2,130 67 10-12 9,840
S — (2,320-2,660) (1,150~ 1,320) (1,090-2,1900)  (67—67) (9,050~ 10,800)
R 2,800 930 520 2,060 © 67 912 9,910
o B ] — B (2,640-3,070)  ( 890—1,020) (2,030-2,080)  (66—-67) (9,370"10,800)

{AE650ke, FLAER3.7%6 & L THH.

P TDNE&RSS%, DCPEET %,

C ) PO 3 Rl & Rl OFEPR % 7R o

e T DN &E80%, DCPERIC%.

M7 LEMNYLEEHOSYHT T UHUEC — 1 b 4 Y

£9



64 el RESBBRHE 695 (1988)

KR 31 2 MHMEHE Lol B L Twb, —
B, BEYA - UEBRERE LTRELT

SEFENRUCAEBEE RS ONT, Y1 Lv—Y0
WA GIRABETH O, Filka A L—Un
RN TH B LT HIEB B ENTVLE?,, &
te, ¥4 LV —YOEKMEERS Lk D, &
HEDSEMERM L LT EMEER B
o G, S5 6 AT LY A L - VISR
SHEDHRBEAREY 1 L — Vit O RE
LB EMfEmanTEL Y, #HAHTHT 5
HEOMRIE, BT, BkABEY 1 L - Yk
DREBENETHEEEL OGN D,

Pll, FE®Yy—FEBEY A L — VRUOFHE
EDBAT LY A L= VBRI KBNS ORE
Fizbuwt, £#Bd s EElick > TH A L —
YOBNEBEBEHL, /4, CNSDERELE
HITFARMKBOKAERICL - THH M L— VD
IWECEIRBICEZEVETIEDOTHY, i,
HEEHREOF € v —FHTFEY 1 L - V3,
Y4 L— VSR FICBOTERD TS W EETLE A
BT 5EERLE,

FEYV—FHEY A L — VoW TIE, HIFEEEE
VIR, fFicEcofREEsS2bEL, &
Kz oEIMERSVEHAIEN S, £ o—
ERC BT, | BEOHBISHLHEI TOY A
V= VR, B FRETH B, £, ILKE
B H T 5 AEBECEWT, F—4E8lto
P AL —VARMORL TLBR T E TRV,

TTI, FEY-—ORMERIZEVWT, FHEBH
2ERBICO RIS EBIHALHITINTE L,
NSRRI OV THIESEMESA2ITH T &
ik, £ oI HOWTHEISTOY A L —
VHERIORMIINRETH H EBZ 5N B,

—H, EBAI LA L—VikoWnWTiE, #
ORAINED SEZ, HBAHILIRIT ORI HELE
EhaERE2HOTIINEL, T/, BB TOHE
IBTDN®DCPNED A1 54, 20584
WX BENBOETNT 2 2 &85 h Tk,
P4 L —VRBBRBNERTH L EEL SN
F

Pll, ChEFTRLIERIEDLTRENICE
BrL, FEV-FHRPES AL —VRUED
AT LA v— Uiz L3I F0RE HIC
BWT, BABELEMICERE LB AL, F
EV—FEEEY AL L—JikonTid, 1 HED
HESI TPkl L 28R Th 5, £/, &
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Studies on the Feeding of a High Level of
Silage for Lactating Dairy Cows

by

Yasushi [zumi

Summary

These studies were conducted in order to establish a feeding technique for lactating dairy cows,
producing a large quantity of milk, using high levels of grass silage based on timothy, which

is the principal grass species in Hokkaido, and corn silage.

1. High-level Grass Silage Feeding for Lactating Dairy Cows

In order to stably produce a large quantity of milk through the use of high levels of grass
silage, not only the nutrition yield of grass but also the difference between the feeding values
of silages must be clarified.

With respect to predominantly timothy mixed forage, the nutrition yield due to the level of
nitrogen fertilizer, the growth stage and the cut grass, and the differences between the feeding
values of silages were comparatively investigated. Furthermore, a study was done on the effects
of moisture content at the time of silage preparation and the quantity of concentrates supplied
on nutrient intake and milk production.

It was found that when the level of nitrogen fertilizer applied to a predominantly timothy
pasture was raised, nutrition yield was increased, and the DCP content of silage and its intake
were significantly increased, facilitating the early harvesting utilization of the grass. Furthermore,
it was clarified that the silage from the second grass cutting had low feeding values in
comparison with that from the first grass cutting, and that even in first-cutting grass silage,
not only nutrient content but also nutrient intake were lowered when the crop reached the full
heading stage, high levels of concentrates being required during the high lactation period. Also,
in grass silage harvested at the early heading stage, it was found that the nutrient content
and intake were high, and that the nutrient intake and production quantity of milk were further
increased by pre-wilting treatment at the time of silage preparation. It was also confirmed that,
even when the animals were fed a high level of wilted grass silage harvested at the early heading
stage, the nutrient intake and the production quantity of milk were increased by supplying
higher levels of concentrates.

These results clarified that an important condition for producing a large quantity of milk
through the feeding of high levels of grass silage based on timothy was to harvest the first-

cutting grass at the early heading stage and to prepare the silage by pre-wilting treatment.
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2. Feeding of High Levels of Corn Silage to Lactating Dairy Cows

In order to stably produce a large quantity of milk through the high-degree utilization of
corn silage, the nutrition yield, nutrient content or nutrient intake of silage and the differences
in milk production quantity must be sufficiently clarified. The nutrition yield of corn, the
nutrient content of silage or its intake, and the production quantity of milk were investigated
on the basis of the variety, the stage of maturity or by comparison with predominantly
timothy grass silage. Furthermore, an investigation was conducted on the feeding value of a
high level of corn silage in connection with combination feeding with highly nutritive roughage
and the levels of concentrates.

The results clarified that there was a difference in nutrient content between varieties of corn,
early-maturing corn having an especially high TDN content, and that not only the dry matter
and TDN yield but also their intake increased with advancing maturity. Also, no significant
increase in the production quantity of milk was obtained even if beet pulp or fodder beet
was fed in combination with a high level of corn silage harvested at the ripe stage. It was
shown that when a high level of corn silage harvested at the late yellow ripe stage was
supplied, the sufficiency rate of TDN in the high lactation period was high whereas that of DCP
was low, and it was necessary to replenish DCP when the levels of concentrates were especially
low. Futhermore, it was confirmed that the intake of corn silage was reduced by an increase in
the levels of concentrates, but that nutrient intake and the production quantity of milk were
increased upon feeding a high level of corn silage. It was also shown that an important condition
for producing a large quantity of milk was to prepare the silage during the period between
the late yellow ripe stage and the ripe stage when feeding high levels of corn silage to lactating

dairy cows.

3. Combination Feeding of High Levels of Grass Silage and Corn Silage to Lactating Dairy

Cows

In the feeding of high levels of predominantly timothy grass silage, silage consisting of grass
harvested at the early growth stage is high in both nutrient content and nutrient intake, and
its milk production value is thus extremely high. However, TDN intake is especially lowered
when the growth stage advances and thus the production of a large quantity of milk by cows
receiving it is not expected. On the other hand, in the feeding of high levels of corn silage,
sufficiently matured corn silage has drawbacks including a high TDN intake and an extremely
low DCP intake.

An investigation was conducted not only on the effect of feeding a combination of both
silages for mutually compensating the above-mentioned drawbacks in connection with growth
stage, stage of maturity and moisture content, but also on the effect of the levels of
concentrates at the time of combination feeding of high levels of both silages.

The results suggested that the combination feeding of wilted silage harvested at the early
heading stage was especially effective in the combination feeding of predominantly timothy grass
silage with corn silage from a milk production aspect, since DCP intake was markedly

increased and TDN intake was also increased. Furthermore, in the combination feeding of corn
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silage with predominantly timothy grass silage, it was judged that the combination feeding of
corn silage with high-moisture grass silage harvested at the heading stage and grass silage
harvested at the full heading stage was especially effective in increasing the TDN intake and
raising the production quantity of milk. Accordingly, in the same manner as for the feeding of
high levels of predominantly timothy grass silage or corn silage, it was clarified that the intake
of silage was reduced, whereas both mutrient intake and milk quantity were increased by
increased feeding of concentrates, even with the combination feeding of high levels of both types

of silage.





