RS EREFR 155 2021:121-129

121

R4 DEFEEELOREF A E T 5 RABGHIE ORI

BT AR - B - i RAE - IR

=

#

MO EEAEERDM L2 BRI, WILFHREOEWEHOMEHEIT O & L b, WO
AEEZMZOOWATRHAOALBEDOELIALZHERLNITLHI LT, TXLF—N"T U 2ADRAR

DSEAN S D WHLRHReE DR R DAL ZAT > 7.

WFLFHGENE DO BARFTEARAE A 102 DOFEHEA 2 42K L

THEH Lo 3 RE o, FIPEIR, 2 BERIS KO 3 PER D PEFLAR IS & OVETl A & £ 41 B O R RED
Fl—pEREHE L L 25, MRABOYERITRPHFICEARTRSARITELS, RELEIER
BITELS, WALFMEOFMMEITS < 72 o722%, 305 HARITME N L. £72, 1-2EH O HR

AR LTV e 2RI, REALEIES, RE

LB A BU3E <, WILFrtE o R fE 13 <

720, 305 HELEIZMU7Z. F£72, 23 EEHOOBMRITIERE LTz, 4o 3 ERIL, &
RS R TREAEITELS, KELEDEDFTEL, WILEEO I <, 305 HLEIX
HimL<TRY, Fiz, 3—4 EROSHMRITERE LT\ -. WILiE L5 LUl U= Al

PEDF R L TV,

BEEAEREDRIFER L O 2 BER OWEIFI T TDN R RIZHOWT, FnbDORFREDR—FER &
g L7=& 2 A, WA OZ XA X —FREN R o7, WABMIX= 2L X —BR M s
TV, 2ERORT 42T 4arA2ary (BCS) CEREMADRELK L EZA, R4
REAFRIZ LR WEHI 0 BCS DA B I KOV OB OREZ TR/ <, 305 HILEM M EL T
72D, ELICH L COZ R AT RN M EL TS Lo EHRENEZ. £, fERFROYIER
D 305 HHLBEMED S ZHE KO —>2 L LT, WHLATHOZ XL —RENE 2 6.

F—U—F: RELBBEAL, 305 ARLE, RELDR, WILFEGRIEONEME, N7 2T oarxary

# 7

PR, HHEO 1880 7- 0 o3BT, BRIBEFEDE
B Rt oW BRI X v FREERICHIN L7z, —J)7C, A
AEOHAFERITERE OIS S .
IHETHHEOSRRIL, AIEEREOBMNE FRIC
BN TEZZ LD, WAL TIX, Sk oal
HEOHEIMIX LT, fE»DOEBERT R —n1RE
TEHADTZXNVLF =T U ARERRZTONS. 20
X o 2RagI, BBUIIFR S h— A L ossk -
ESLBIHEES ORBRORB AR SE, HHRERK
PDIERTFTT2—RESbILTN5.
XS, RELHW M TIX, 2025 FEE
T, WILFRE (WFLETRROFEHE) OHBIZ XL 5
SLiES (FLE, #piy) o k& F—bEHEL, HH
PERKE Al EETERTHZEZAELELTND Y,
SEHE(Y U 72 WAL AR 2 FE O FLAE ~ D 2 BIZTR AN E OB 2
EORBIZHNARFEME LTESIT AN TEY, £
(ELfE ) REEED

*1 IR S S R A pr

*2 IR B RS R AR AR T

, EAENS BIER SN TWS D Dekkers 5 (1998)
X, WILFRRE DR ESR E LT, FEEOHIESCILE
DOEIMZEZTH Y, WA ONRH A b L ABEIRIK
ZHEEDDHZ L7, RALBOUBRZIEETE 57 HE
PEEZERMLTEY D, B85 (2009) 1%, WIS
N OEEREA 2 BRI ASEE T2 2 & T, MO us gLl
DIBLEIIEHELT D & 2 HIZ, LWBEROBIETHDHIR
MRBME T L, Btk m 42 L8 LTng 179,
B D ITWELRREENE & 305 HEL R & OB IET
HDHZEND, WHFHRME L 305 HALEZFRFICKRET
LHZENERETHDLZLEERESY LTEY, ERNORELY
FlzonTix, ) REUBREBLZ—TEMBL TS
LA ORIFEICRN T, Sk 60 A HILE L ok
#% 240 H HLBEOZEZWILFEZRIHBEL LT, £
DEEHENFIAMAS 2008 EE LA S LT\ 1.
TR T, RS OEEAEILEE N ESE
729, WHFHEO BV A ERT 5 L L b, W
AT OABEE MR DOHOWHFEIOAEOE HIAL %L
BRMITT D& T, TRAXF—NT U ZADEAREREM
AR L T D WILFREIC OV TIRGE R 1T o T2



122 JEE IS VR 2 B R

U>

HEMHE B LUAZE

1 R4

WAL TR T DRV A X A R 22 HIZ, 2012 4F
12 A 2014 42 7 A, LM O BARFHE LY 102
OFEREA %2 B L, 2013 459 A5 2015 4 11 AICEE
Nz 12 AR E UCER L. R oRE
WH B 3 EEIR O RN R OVBIERAR I DWW T, BB
DIRI—FER & g L7z,

2 AAEEA
(1) WILFHeetEOFFAMME, EEFLARL

Wood (1967) 733 L7=, DIERERAIEI% O3 h
METNVEMRL, WILihRZHEE Lz,

HeE SN WELEiiR B, 1 WMo 305 BILE,
Emila, EEEREAREREETS L LI, B
ToOFRERZ AW, WA LP) ZHH L.

WEHLFFGE (LP) =4tk 240 A HIL&— 01tk 60
H H¥L&+ 100"

Fio, HESNTZWHMBROFEHEENRMEE LT
EEOWFL IR A (ER L7z,

(2) BIHEE

Sy RTEIRRE O BAEE A, RS REMEE (2025 4
) 14 7 H (425 H) DUTICEEL, ME4RE L &
D, 1-2 FER, 2—3 FEIR, 3—4 FERO R
PIAE L.

(3) TDN F2HE (%)

BEEAERE & BRSO WG, (RE (A 1 RIE)
JLE, JEfE (CP20%, TDN70%, #EHL v R v AN
#5) , PMR (CP7%, TDN30%) {8 Hu& % 3§57 L TDN
FE R A HARMEERE (2017) ICHESEHEE LIk L
7-. TDN F@H(, MRENOHERFIZET D 1 HY
Y@ TDN #&%, HENPOEAICET S TDN HEE K
W, TOAFEZLETDN & L, BEMFRHERER
L OVPMR EE &2 LB TDN £ %KD, LLTFOF
BREZHWT, BEHL-.

(21t TDN 2/403% TDN £) X 100=TDN 7 /&

F7o, WAHHIMZ WA (1—100 H) , WLHH

(101—200 H) , WAZH (201—305 H) ® 3 WX
L, 4L Z0OR4 0 TDN R4 g L7z,
4) RF4arF1var%2ar (BCS)

BCSIZDr 77 —HY D UVE (105505 Ek
BE, 2205 415025 %0 4) ZFWT, ST E 7 HAfl,
3 BHAL, A, %% 7HE, 30 HE, 60 HH, 204
HH, 305 HHIZEHIL.

(5) IRERAE

v —HFEWE F 155 2021

BRI DWW T, T RE 7 BT, 3 HAT, ik
it 7 BB, 30 BH, 60 BH, 204 A H, 305
ICAREZRNEL, SiREH%OEERDEEZ LT O

HERXRLZHNTEL L.

WEBDE (%) = [ BEEKR) - OrikpiikE) ]
[ (GPIRRIATEE) X100
(6) itk

HEERAFRICOWT, T E 7 ARG, DA, ik
#%3H, 7H, 30 H, 60 A HICSHEARA HERIM L 7=,

TR L7 i, 38CHA > FaX—%—7T 10 4
MR L, 7470 a3 gk, =008
(3000rpm, 4°C, 1543[) U, M & OuimsEEHE
FT—20C CHERTTE LTz,

MRMERIZOWT, mFRFEESR (BUN) , =L
27 r—/,L (T-CHO) , I (GLw) , 7 /% I A
Xl k7 A7 I —F (GOT) , y-Z V¥
VT UARTFHE—F (GGT) , WA (Ca) ,
mig Y > (iP) 2 HE oI 2EE (DRI-CHEM3030
FUJIFILM) % AW CHlE L7z,

@R

WHLFEFOLME OFEAMAE, FEFLARE I & OVEA AR
(1) PIER O FEFLAGAR IS K OVERFE AR 0D i

BEERZERE 12 8H & REZFRE 11 BHIC D W CHIER OW
FLEhBR % el L 7.

PEBURRE I R R IR T, Im AL E T 3.7 ke <,
EEAEBEAKIL 42 BiEL oot WELBEDRT
ME I, FHFEEED 943 12X LT 94.7 L@ 2 o723,
305 HRLE 1L 241.6 kel K F L7=.

HER A DORIER S 2 FERIZI T D MR IX
394 HCTH Y, BB L 92 HELL, BEETH D 425
HUTFThoTe (F1, .

F 1 WIFEROPERL « BHERKHRL O ik

WAk 0BER MBR 35N &R aRlE ’J\

2
R filt A% (o) A% (o) 4 () 18 (k) HEEX(E) AR

FE () 97 %01 M8 833 L 10 3

BEEE W3 35 B8 Hey u§ 3 436

(2) 2 FEROPEFLRAL S L OVEAH kA 0 bl

BERRZERE 10 5H & BE4ERE 10 BHIZ DWW T2 PERFOUWEL
i A e L 7=,

PRI RIS T, Rm LRI 1.6 kel <



B 5 - IR O LELEM O M L4 wT6E & 92 WILEHe L O REE 123

20, ETLEEEA L 28 BEL o7, WLk
DOFAME L REERED 89.5 (LT 934 £ 720,
305 HELE 1L 292.5 keg N L 7.

HERARED 2 BER D 3 FERIZE T B 0 IR IL, 485
A&RERICH N 84 ARV, BIEETHD 425 A
UETho7z (2, M2) .

#2 2PBEROEEIL « BEHHRRE O

- 4% oRE MmRE WA RE REdR 3
" fitE AR o) 4 () 2E (o) 1% (o) HERK(A) HEHE (1)

BORE () 934 %1 95 w4 M2 M 455

BERE 5 5 70 9Ny B % L)

(3) 3 ERDFEFLRAR R L OEFHRGRE O Hrifk

HEERAIE 3 81 & REARHE 3 BHIC DV T3 BERF O UARL N
WA bE LT,

BRI R R B Tl SL AR 1.8 kefiR < 72
VD, IR EEGE R UL 25 RiEL o 7-. WELEED
MBI LR A8 D 83.7 IZxF LT 87.7 £ &< 72V, 305
H L& 488.3 ket L7=.

HEERZERED 3 FER DS 4 FERITRIT B 51,
440 A L FAFBEICH N 63 AR e, HEETH D 425
HUETH-72 (3, X3) .

3 3EROETL - BEHERGE D

ioA bk ORF MR MR RE RELE HiER
T Bh 48 (o) 2B (0 48 () 48 (k) HERN() AREE ()

G0 O o7 M5 L 12 N1 6 “

BEECH 87 44 M1 559 49 8 m

2 TDN F &R

(1) WIERIZET 5 TDN /& H o g

HEERARRE 11 58 & R4 RE 4 SHO WL o> TDN #
RBREFREM Lz 2 A, HEFREL, WHLai#i CI3R
ARV L TDN BRFIIAE L, WILBH Cidid
BV L, TDN FEE R OBEIA B S B M 28 5
niz (X4) .

F 7, ERARE 3 HE L T ORERE 3 BHIC O W T
W TDN LREEE L LZ &2 A, fd#to
WELAETIN 85.5% &, FEAFRED 97.8% 1T 12.3%
DT RIVX—RE Lo TU-.

WILHHITIE, #RFRED TDN TR HRIT 90.9% &
ITRAX—RENA SN0 L, BRAEIE 114.8%
E T RVF—RBE & Ao TV,

WFLIEHA CII R AR REDY 100.7% & REFRED 116.3%
IZHRT 15.6% = R X —BEIMH Sh Tz (&
4, 5) .

(2) 2 FERIZEIT D TDN R ER D ik

B AREE 5 UE & RAREE 3 SO WL o> TDN #
RBEEFFHE L LA, ST, WAL IR
FREL VS TDN FERRIIRE L, WHABY T4
FEL D &, TDN Fe /& SO FI 2 M & A28 5
iz (Ms) .

BERARAE 2 BH & = ORARE 2 BRI DWW T AL R
@ TDN FERFELEE L2 EZ A, HRAFEEOWILAT
WL 83.5% &, FEARED 104.0%12H_T 20.5% D=
FNF—RE Lo T,

BB AEREOWIL T ENE 93.2% & B EED 108.6%1C
BT 154% DT R E—RENR S 7.

WAL CIIHERRAEREDS 104.9% & RAFERED 111.3%
AT 6.4% @ 3L — IR INHE] S 41Tz (3R 4,
5) .

(3) 3FEWRIZHIT 5 TDN F =

HEEARTE 3 BHO WAL H o> TDN F 2 31%, WELaT
H1Z 81.9%, WELFHIL 88.1%, WILEIIX 99.6% T
bote (F4, K6) .

x4 HEAEREORENRN TDN JEiE =R

Sk AT (%) (%) %I (%)

- 1-100 A 101-200 H 201-305 H
HIPETR 3 85.5 90.9 100.7
2PE R 2 83.5 93.2 104.9
3PEIR 3 84.5 94.9 105.1

#£5 FFREOFERD] TDN FE 2R

A (%) mHCe) R (%)

s 1-100 H 101-200 H 201-305 H
RIFER 3 97.8 114.8 116.3
28R 2 104.0 108.6 111.3

HRFEOKERIEDRT 42T 4 ¥arAa7y
(BCS) &REBADLRDOHET

WIFER D BCS 1%, 7i¥7E 3 BRI SOM% 60 H H
ETIRTL, otk 60 HELED S ERALTWe. &



124

BRI, S 01% 60 B B £ TRAERNEL,
Syiis 204 B EICIE, BEOINCHES U iefg 305 H BI2i,

VR R PR IR B v & — WP gE

SYMRRTORE & RIFREE & THIE L Tz,

2, 3PER® BCS 1%, Wit b othtt 30 B B £ T
TL, /W 30 HBLURE EF L Tuvw-. KEED R,

Srietk 7 BB DR SENCHES L (X7, 8) .

kg
40

kg
45

40
35

o

—faten
- R

60 H 240 305

i

1 HIEER O WL th#

240 305

(8

2 2 FER O WEL R

’ Bl

i/

'

I “"‘h:“\h
— st B

- B

60 240 305
{8}

3 3 EKROWIL R

®15 5 2021

4 REERBEHO2ERORT sarT 43 VA
27 (BCS) LREBDEOHY

HEERARE 3 BH & T ORERE 3 BHO 2 FEWR D BCS OH#E

B, REBEDRAER L& 25, SRR
itk OB DN S <HERB L, BRI MRTATE %

THEEL TV, (X9, 10)
150 : : : : .
10 | O HEAH < BEH —@E4H ---848 _
x o8 pog v
130 s ° 00" " [ o
° X o x X x Ogg:x ofoxo
2 120 P EES xxx X% XR ‘Jio’&;
S AEN O PRI I G LR Y Y\ 3 &y
X ° §ZP“"X 88 oo Ty X[, RX
N o Sy o ¥ongo 2 2
m 1 = ,,’x:‘x FP = e §eo8 X o0 ©
B e R,vg'ﬁ L 24:). ol ’;’é" 0:; Loo 8 e
0
£ s Iﬁ;ﬁ’ié@ PR PSR P I
= 1A v °°:8 o ° o|° . ° N °
70 . °u°. 3. 0 °) 0o ° o o
/eg R AR N
60
50
0 50 100 150 200 250 300
BELEH (B)
v y Py
X 4 HIPELKD TDN FE/EEOHER
150 T T T T T T
140 O 48 x B4H —HEHFH ---B4FH
° ° 0¥ -
130 : - . = : AT
120 o o oo X840 o088 S ax
B q o o % ° % o % X%
x X x° Sxx XX 8 o 5w °
~ 110 X o a o
y X ¥ X X et S o
¥ 00 fase o0 XXy fmmmmm == T OO T T
¥ - XTxXoR o
D x’/ 3 X5 §x ;:"xxx)c(x . X°°§o N
B g0 (45 xeo x SSL A J
= /4 o ,° :o °lo oo
70 B0 o pods®ast Ho . 8o o
] 0005 ° To° M ° ° ocoo
60
50
0 50 100 150 200 250 300
BEAH (7)
5 2 PEKR® TDN Fi & EOHEB
150 T T T
140 |—— (o] s — A —
°
130 —
°
;\3120 - Ch ° . .
~ o
~ 110 TR 5 S .
# 100 = - =
%’ﬁ o o |° I bo®,
90 o - — o .
£ w V/"n" 8o ° egfe g oo
°0 ) T
[} o/o of ° o | ©
70
60 °0°° o o
50
0 50 100 150 200 250 300

WELB% (8)

6 3 PFERO TDN F & ROHER



B 5 - IR O LELEM O M L4 wT6E & 92 WILEHe L O RREE 125

3.75 10 B
-A- FIFER —b— IFEK
3.50 -8-2%RK s —|-omik
‘ - 3EK 8 —o— 3K ]
# 0 ﬂ/g -
3.25 N ~ . -
= .
‘E}H -5 2. 27\
2
3.00
10
2.75
73 0 7 30 60 204 305 (H) -15
7 BERAEREOPER BCS OHER 8 PLEAHE DO PER B ER D RO
3.50 10
3.25 % . % . a— ,ﬁ
. N \D_E__B ) g, 4& S 'm‘"/?%l, 305 (1)
. \\ p; " ~ \\ —— - . m
x / A-10 E /
2.75 < % = /
RS SN _Xl 5 N ey
2.50 |- )|(— et =00 7
—%= [} 25 X -8 R
2.25 30
-7 7 60 204 305 (H)
9 2 BER® BCS #:® 10 2 FEROEERBRDFEOHS
5 IR Glu 2% BUN 2, GGT I, Callfs, iPEEx
HEERFREOMIER, 2 FEEIR, 3 FEERIZET D figtkikic it 3 HE~7 HBIZREZ R TEAA R SN2,
DWTIL TCHO IBEIXAER E B MTE T BRI D5 Sit% 30 B B UBRIZIER @A CHERE LTz (K
MEBETETL, M%7 BRI ER LTV (X8). 9,10, 11, 13, 14) .
GOT LT, FPER E b0ttt 7 HBICEWEEZ R LT
(K 12) .
d¢
25n(])g/ 12%g/dlé

A A
200 gl 100 A E Y

Q % N

150 u
\ 60 ..........

100 N i ~

A--- -A- YK 40 = -A- YK
o -a- 2Kk -8 2K

—o— 37K 20 —— 37K
0 0
-7 0 3 7 30 60 (H) -7 0 3 7 30 60 (F)

11 TCHO B DHER 12 GLu EEOHER



126 FEIR B IR A T o 7 — IRy 15 5 2021

de
14"
12
10
8 Cd
N [ -A- WITER
-8 - 2K
6 O
—0— 3 W
4
-7 0 3 7 30 60 (H)
X 13 BUNEEOHERS
u/e
100
) A
/7
A Br
-A- FIEWR
40 -8 2K
—0— 3K
20
-7 0 3 7 30 60 (H)
X 15 GOTEEOHR
mg/dé
’ - A- WIEYK
& -8 -2 %K
R~ —— 3ER
B AT =g
S a3
4 ﬁ w
2

-7 0 3 7 30 60 (H)

X 17 iPEEOHE

R

WHFH RN &%, B — 7 A B2 FR T 58T, —
EHIEICB T 2 RILENF UEMEICBNT, B —2 i
2O DHEDIKT NP NWHE 2 WIL T2 /W
(AL U7 SLH L) | IR ISR & WA & WALk
PEDPMENE R I TS 1920 AL L 7= WAL il
L, ZE oW BRI, @ EE R/
200, KmABEEHEARLZESE, WAL HES SV
SREREA R VR R R TR TH L E LTS V.
E7o, BIEL Y (2009) 1X, WFLEHGEMED A FEEA A%
RN B SH D 2 & T, M OWFLHhR A B ARAY I FHE

/e
35
-A- YIER
A —e— 37ER
QX N g ..
20 5 > : e
,/' . :@ 7_/ @_—‘A
10
-7 0 3 7 30 60 (1)
X 14 GGT JJE OHER
mg/d@
10

8
-A- WITER

7 -8 -2EK
-0 3 W

6

-7 0 3 7 30 60 (H)
X 16 CaiRFEOHR
fET&D EHEL TS,

A ], WFLRFREIEAS R 2 AR LR U 7o kA
BEOWFLIhAT, ZORMPRES e, WFLErehE (LP) 1%
‘< lpo Tz, iz, BEROREILEITLPES 2
D, Fem LR B EOTEN, RO RV E R
TH Y, S I FL R ER O R L R g ) A
Hbhi.

£, VR OW LRGN, PIERSELS, 3
WA BB S 7220, 305 AFLRIEAIE TR, 3
WA b EVMEZE R LTz, @ AL BEIEIER KL, 3
PERMD b EVELE 220, edm L3 BT, PIEK



WL &
DicbIES Rolz, ZTROIXERS 2 oMbt s —HL

TV,

HEH 10 (2007) 1, WFLEFRASFLIA & 3 L CFEb
5 ET, BT HENRRKELIRL, ZOoPBEHOIE
MRELRY, WHATHOAD TRV F—3F 0 2R
SNhd &bz, WHBRMOT L —EHR» D72 ElE
EPRECTED EHRELTWD. AW TIE, 2 FER D BCS,
REBDRZ R L& 25, RIS
WHM O BCS DEF) I LU Mtk DA DIREEH) )
PAEL, 305 HRLEITRAHAL ERl>o T2 &b,
WHATOAD TRV X —NT R, WHEH O L F
—EEPRERE LD DR SN TV D T e R I .

%72, Dekkers ©H V1%, WFLEHGIEO M _EAETEME OHI
BRI EOBEINCA D THSH Z L2 RB L, EE19 (2008)
IR Z E D 5 Z & T, WL BRI RWL CHARE
MPHOHAFEEERE LT, HERORAEERD L 2 &
MTEDEIRARTND, HEFEEED 2 FERICE T 2 WL
F'ﬁ':P@ TDN F2 1%, FBFRICHAMESHERE L Tk

, WEBDRIT, ST I AL TS 2 E
%,NSE%E#E¢ﬁiU%WLLth:EW%,E
FUCBE L TOZ R AT =20 m E L TWD Z AR
ni-.

WFLEFCIE O RS FEALE 23 i WL A>T, #IRE
BLO2ERD 305 AFLENEL V2V, AEAELED
BIMCE#RT 2 L 1919 i sh g, AEl, FIER
IR D 305 AILEE, HEAEIIBARICENET L
TWie. RO PIER O 305 B ILEME - 72 EH
D—> & LT, WILAETH o BCS »EE R L A EO[HE
M2, 3EREIVBENTNAZ NS, TXLF—FE
BIBEWVONT, WHHHDON D B0 RN 722 LR
Ezbhi.

Fio, PO 23 FER, 3—4 EROSEHRIT
PR LR TR 2o TEBY, BIK?Y O FH(L
U772 AL R O B & 7R LTz, SR L L - WSl ith
P EOFL A4 OB AL, Kawashima H 5 (2007)
I, ©—2 FTOAEOHENEERENFDO T BRIV
F—BMRPRHILLT N ERE L THEY, Muir
57 (2004) 1%, 305 HAEAF U TH-TH, WiLih
BROEV X o T LR i A R LR et 4= L 0
HLEIREREVAEESZE X bND E LTS, —JF
T, E— 7 HEmMENF EAEIYEIR, RIE, BRI
E50, ZERAKE IEEERDRVERELH D 101
E7o, ®HEY (2011) 1%, WILEHEMENE < g,
SRR A MG T D EEMIE S /NS L, BLEDO R
B CUE A U FL K YE T b WAL R ME O & AR 23 8 O AR P

FLURADAEEAEEMEO M & AT6E & 9 2 WILEHe L O MREE 127

MRERTZELEEEHLTND
BHEZV—A =L O—FERTIE, ERLALH O
ROMR, F—ORAFREIDREREE S ND 720D, R’
AR O SFEAMIC L 0 ELRE S A S D ATREE 0
W DN, WIHLFHEEOBRME BRI, G A ==
—RORES T A B - SR . éﬁML/lﬁTMRﬁ%@l

I IRBNBREEHENT THY, S ORRIZHEH > T\ 5
D AL, WHLEH R AR AR pEME ) T B 7 i 3

BFHERFT L TV MNERHD.

5| AT

1) Dekkers JCM ,Ten Hag JH,Weersink A. 1998.
Economicaspects of persistency of lactation in dairycattie.
Livestock Production Science 53,237-252
2) RIS 2014, WALFFREMEL RIS X WAL OE T
22 A PRI O FESZ (1) . BREDWTIE 68(10) , 2 H #.997-
1001

3) BHEAE 2015, WELERGME & 1E A L 72 TMR fE4H
DHDHGHAT K 2 WFLAHE D H ARG PLEAN DA~ RF
kRN R T E AL R ORI 2 o9~
4) VR 28 4E 3 A RV RS RES LR - AR BRI AR
RV R SR A S L G R - 5 0D i B G AR
5) Kawashima C F,Fukihara S,Maeda M,Kaneko
E,MontoyaCA,Matsuui M,shimizu T,Matsunaga N,Kida
K,Miyake YI,Schams D,Miyamoto A. 2007

Relationsship between metabolic hormones and ovulation
of dominant follicle during the first follicularwave
postpartumin high-producing dairy
cows.Reproduction,133:155-163

6) HHEM 2015 FLHAOWILEHREME S OFAGEEIZ &
VE T BREE S 0D S L SRR D RO ED, PR
HiHpE 22 58 (2) ¢ 255-259

7) Muir BL,Fatehi J,Schaeffer LR. 2004. Genetic relationships
between persistency and reproductive performance in first-
lactation Canadian Holstein. Journal of Dairy Science, 87 :
3029-3037

8) MAFIESL 2015, WIEEFO—FLHIHI TMR #5512 73 FE
FLME, REE, FREB IO RIETREE, AARHES
286 (4) : 465-472

9) BEEEOREHE EICH BT 2 WL F et o m O FLH
~OYR. AGEE EERTTE T 2 2 —2011 SE O BRI
10) JHA%E 2008. Stk LA O BN & AR pEME DB
R, AHE=WT9 (3) :353-359

1) JA%E 2011, JLiRiEEERTE Y o & — 3R AL X
ZA RO BN, dLEER R 70, 1-39



128 RS R R R A '

12) #ihR EEIEREZEBICLZFOHBEK TV —~
it

13) (1) FHEGBEFEMN 2010, BERHEREFDHITE
MLUAMFUREZFFICHEL LD !

14) (th) FEUBREEHE PR X —. FRHRE
WE EAi22%F6H, 7TH

15) ®HMA 2011, [F CHEAKAET G WILEHRIED &
W AZHERIZ LV, DAIRY MAN 3 : 66-67

l6) MEHEE 2008, BisIEIZ4, REEHOAE HbE
REFICB W I B DR R A, K [EERRAT )

17) EFEHFE  CERL22 . HA O L oLl
~OW R EZFOEMML, WHHRELE T L —T

18) EIEWHE  2007. WHMKICD T AL FUER,

&S 4912

Z— e

¥ 155 2021

19) EHEAFE  2008a. WAELEFRLIE L WV O BT LWVEBLEN D
DIFUE (2) , HFEOIFI 62 (2) , EEE, 261-264
20) FAEEFR  2008b. WIHLEHEME L WO HT L WREE
IZ2OWTC, il s BRI 36 : 39-52

21) [RFEGE 2014, WILFFREO L RICH T2 A &K
OMAHHL A =27 OABISE O T, B AREEFS W8S
(1) :13-19



B 5 - IR O LELEM O M L4 wT6E & 92 WILEHe L O RREE 129

Verification of Lactation Sustainability that Enables Improved Lifetime Productivity of
Dairy Cows

Tatsuki Touyamasaki ,Yasuhiro Tanaka, Daisaku Waki and Kenji Kawabata

Summary
In order to improve the lifetime productivity of dairy cows, we will create a herd with high lactation sustainability, and by
suppressing the milk yield in the early lactation period and gradual decline in the milk yield in the late lactation period, the energy
balance We examined the effect of lactation sustainability to alleviate the excess and deficiency of milk.
The lactation and reproductive performance of the first, second, and third calves of the test cow group produced by crossing bulls
with a genetic evaluation value of 102 lactation persistence are the same as those of the cow group.
In the first calving group of the test cows, the maximum milk yield was lower than that of the cow group, the number of days to
reach the maximum milk yield was slower, and the evaluation value of lactation was higher, but the milk yield decreased by 305
days. In addition, the delivery interval for the first and second deliveries was shortened.
In the second birth, the maximum milk yield was low, the number of days to reach the maximum milk yield was late, the evaluation
value of lactation was high, and the milk yield increased 305 days. In addition, the delivery interval for the second and third
deliveries was extended.
In the 3rd calving of the test cow group, the maximum milk yield was lower than that of the cow group, the maximum milk yield
was reached later, the lactation evaluation value was higher, the milk yield increased 305 days, and 3- The delivery interval for
the 4th delivery was extended
A tendency similar to the characteristics of the leveled lactation curve was observed in each production order.
The TDN sufficiency rate during the lactation period of the first and second calves of the test cow herd was compared with that of
the same cow herd.
There was an energy shortage in the early lactation period, but the energy excess was suppressed in the late lactation period.
When the body condition score (BCS) and weight loss rate of the second calving were compared, the fluctuation of BCS during
lactation and the negative weight fluctuation rate after calving were smaller in the test cow group than in the mother cow group,
and 305-day milk. The amount was improving.Therefore, it was considered that the energy efficiency of milk production was
improved.
In addition, energy shortage in the early lactation period was considered to be one of the reasons why the milk yield was low 305
days after the first calving of the test cow group.
Keywords : Body condition score, Days to reach maximum milk yield, Lactation persistence rating Weight change rate, Lifetime

productivity,305 days milk yield



