3B1REBHEOMDEE (4)
(Manure Management (Cattle)) (CHa, N2O)
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[CH,]
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2. B - RIREEESIE

2.1 B - RIREEER

[CH4)
EOPEOWEE)ND O CHy EHIC W TR, P oE Xy Z L i, Y oWhicEEh

AR BT AN EI B UL 2006 4 IPCC HA KT A D 2019 L BRI R ENT-T 7 /b ME
O CHy R EE T U CHRIE LTV,

Ecyy = Z(EFCH4—n X ACH4—n)

Ecuy : "FOPEOWEIRITFE D CHadEH B [kg-CHal
EFcin » PEEOWEBLX Sy n OPEHRE [kg-CHakg AHEN ]
Actan » PPEOWEBLX Sy n OPE OIS E TN AW E [kg-AHE ]

[N.0]
EDPEEOWE DS D N0 HEHIZHOWTIE, HEE By Z L2, gRE-odicg £h

5HEFZREI\CERNEIMA XX 20064 IPCC HA KT A > D 2019 F L BRI R ENTZT 7 /L MED
NoO PEHfR S A U CHEI LT\ 5,

Eyo = Z(EFNZO—n X Ayron )X 44/28

Enzo : FOBEEOWE RIS N2O HEHE  [kg-N20]
EFn20.n : HEEOWEFLX ) n OPEHFREL [kg-N2O-N/kg-N]
D HEEOWE By n O OMFICE EN A EFRE [ke-N]

AN20-n :



2.2 HrHR%
[CH,]

PEHAREL (BFcna) (2. HEEOWEBEX D RIOHPEE SW I E A2 A E Y720 O CH, 8k
HEZHWD, FEICHEH L TS CHyHEHIREIIR | KUK 20 L B0, B, IFREKVORAF
VHEEE (R« SARIBE) O CHa HEHRENT, RIRZBRE L CakiE L 7o sl Pk AR5 2 Hiulgd ]
ORI CTIMEFY L CHEE L TWD,

# 1 FOYEOWEEICIE ) CHaPEHERSL (EFcnan) [ke-CHakg-HH11]

ALER X 5y FLH4 4
K H g 020% | P | 020% | P
DAL A 0% z* 0% z*
BR R R Rl (SA) 0.113% | D? | 0.109% | D?
BR R s R (JR) 0.000% | D? | 0.000% | D?
BR R R R (5 AUPRIES 0.113% | D? | 0.109% | D?
B PR R EE (5 A)
EPAREREREE (R) 0.08 D? 0.06 D2
EPARREREE (SARIBS
HERR R 3.8% Bl 013% | P
BeH) 04% | O* | 04% | O*
ke 0.3% J 0.3% g
e ) JR' | 34% | D?
AR (1 2°A LIN) ) JR! 14% | D?
ired (1 22H ) ) JR' | 4.0% | D?
A B HEE (SA) 3.8% Pl | 0.13% | Pl
AL REE (5SARIBE) ) JR' | 35% | JR
PEEBEEW AL #2 JR' | 34% | PS
LG5S 0.076% | 1® | 0.076% | J®
O (5A) 3.8% M 0.4% M
Zofh (JR) 3.2% M 4.0% M
DM (SRS 3.8% M 4.0% M

(=)

D : 2006 4F IPCC A R A > 2019 FEL BIR DT 7 4 /b Ml % |

I: ﬁm:@%ﬂ@w X L0 RE
s B E O FLH A O HUBRI BE AR O 52 & Fl o s B RS 3 A & & ITRRE

O: @.0)7‘ 2 L VEE

Z: ﬁﬁ%é’] CHEHITE Z 6720 E DREIC L W RE
: HEREFETE OO fiE %3 A

DC : FLA A #s B4k AR R & BRI E
TS A T TEAEARIBE ] ISR 2 WX 55 0 Iy K AE % 38

PS : {78 Ol % fi

(Hig)

12 YRR 23 AFLEREMOKEE Sy BPIZ 35 1T 5 HUERBR BEXT R HEME UL OBIR F D 5 b BEMKEE B RIREZNR T AP
B LARET - TR EE (2012) (RAKPER)

2: 2006 4F IPCC # A K7 A 1 2019 FES AR

3 AR, AR, PR TEEEICE 7‘th%?ﬁ%ﬁxﬁfﬁjﬁﬂﬁﬁﬁf@%% (3 2 ) SPEREREIC
B9 HRBRBIIE TRk 15 B S PERT eI B A . REAR IR ZERTJE o # — & ERFZERT (2003)

4 : TEPEIZIIT DIREZN R T 2 DR AR FER (jFEBZ 14453 A) (RESINHS)

5 : Takashi Osada, Yasuyuki Fukumoto, Tadashi Tamura, Makoto Shiraihi, Makoto Ishibashi,“Greenhouse gas generation
from livestock waste composting,Non-CO2 Greenhouse Gases (NCGG-4)”, Proceedings of the Fourth International
Symposium NCGG-4, 105-111 (2005)



6 : IPCC 1995 Report :Agricultural Options for Mitigation of Greenhouse Gas Emissions, 747-771

7 AR SPGB D DA ET DIENRE T X (2017)

8 : Akinori Mori and Masayuki Hojito, “Methane and nitrous oxide emissions due to excreta returns from graizing cattle in
Nasu, Japan”, Grassland Science (2015)

%2 AMFOHESWEIICH S CHaPEHRE (TR - A X 2 588%) [kg-CHo/kg-F %4 ]

SLFR R Sy 1990 | 1991 | 1992 | 1993 [ 1994 | 1995 | 1996 | 1997 | 1998 | 1999
[ 247%| 2.46%| 2.45%| 2.45%| 2.45%| 2.44%| 2.44%| 2.43%| 2.43%| 2.42%
ARHEE (R S/URIRA) | 3.22%)|  3.20%| 3.19%| 3.18%| 3.18%| 3.17%| 3.17%| 3.16%| 3.15%| 3.14%
SLFR R Sy 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
[ 2.42%| 2.42%| 2.42%| 2.41%| 2.41%| 2.40%| 2.40%| 2.39%| 2.39%| 2.38%
ARFEE (R SRR | 3.14%|  3.13%| 3.13%| 3.12%| 3.11%| 3.11%| 3.11%| 3.10%| 3.08%| 3.07%
JILFR XY 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
[ ey 237%| 2.37%| 2.37%| 2.37%| 2.37%| 2.36%| 2.36%| 2.36%| 2.35%| 2.35%
AR FEEE (R SRR | 3.06%|  3.06%| 3.06%| 3.06%| 3.05%| 3.05%| 3.04%| 3.03%| 3.03%| 3.02%
SLERX Sy 2020 | 2021 | 2022
e 2.34%| 2.34%| 2.34%
AR T (R S ARIES) | 3.02%| 3.01%| 3.01%

() TRl 23 AR FERROK PE 23 BF I J6 1) 2 M BRBR Bk SRHEE FIE OBISEFHED 5 b MK PESE BRI E R A
PR RSB RES - AR (2012) (EMOKPER) | OHUSRIPEHARE 2 JEIT . Huads! o> 2 SAE T N}
YL TR,

£ LZBWNT D (F74/0 ME) | ERENTWD CHaBEHRERIZ, 2006 45 IPCC A K
A D 2019 FW BRI SN [Fofitis (77 &) OEAEEET AT L] O Bo (A
K CHsBAERT v V) (FUAS : 024 m*-CHu/kg-HHEY. A4 0.18 m3-CHu/kg-H 1)
JeOYMCF (A & 3455 Z#HAWT, LFOXTHEIHLTWA,

EF 4., = Bo X 0.67 X MCE,

EFcrgn « JEEOWE XSy n OPEHAREC [kg-CHa/kg-FH 4 ]
Bo : K CHaZAERT > ¥ /v [m3-CHa/kg-H 154 ]

0.67 : Z2HuREL [kg-CHa/m3-CHal

MCF, : &S E X 53 n O A X U3 ERS (%)

Wi B OSBRI E% O MCF 1, 2006 4= IPCC T A R Z A L@ 2019 FFe BRRIZ BV TRURX Sy

(FEKIR) BNCHEE STV D 72, BBSEO T AEMOSIERD) HEE L 7z Hiliks] 2
SR (32 3) 205 HUE MCF 210 L, e Hilp F S itk cmErFy LB LT
%o D) ERENTZHEHREDFRICH W MCF 3R 4D LB,

%3 MCF OREIE A L 7= Hulg ) oS8 50E [°C)

LA W4
AbifE 6.2 6.2
ik 9.9 11.0
B 13.0 12.1
A 15.1 14.0
W 17.1 14.3
T 2% 16.9 16.0
HE 15.3 15.0
UJES| 16.5 16.1
JUH AR 16.7 16.5

() JRETHR—LRX—=V DT —F X—=2Z2A0bAERK
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#4 T 7xN MEOHEHREDOFFEIZH - MCF
ALEE X 5y MCF 2006 4= IPCC A K7 A > 2019 4Fe B AR D57 F
BRSO sR il s B (FLH 4R
(5A - SAURIBE
BA R s il sl (4R 0.9% Composting — Intensive windrow % J&(Z % H
(Sh - SARBE '
BA i o il s e (LA -

0.7% Composting — Intensive windrow % J&(Z % H

0.0% Aerobic treatment % |2 % H

WA (R)

5 PR BRI T R 0.5% Composting — In- Vessel % (25 H

e (WHE) 28.6% | Liquid/ Slurry % J&(2 5t

=2 577 S 3 >

’g;ﬂ (A4 (205 11.6% | Liquid/ Slurry — 1 Month % F5(C B H

I (W) (A i) 32.9% Liquid/ Slurry — 3, 4, 6, 12 Month % J& (2 % H
(H#) 2006 4 IPCC A A FZ A > 2019 L Bk Table 10.17

[N.0]

PEHAREL (EFno.) 13, HEESWEHEX GHIOPEE SHHIcE N EHREYS -0 O N0 HEH
BEHWS, BEIHEHALTWS NoOHEHEEIIE S D LB,

5 O OWEHEICHE D NO HEHAEE (EFnon) [g-N20-N/g-NJ

SLER X Sy A4 ShiES
K H 2.0% D? 2.0% D2
KRN 2.0% D? 2.0% D2
BB BR T EE (SA) 0.5% D? 0.5% D2
B R s R (R) 1.0% D? 1.0% D2
BRI EE (S ARIBS) 0.5% D? 0.5% D2
HPARGREIEERE (5 A) 025% | B | 025% | PP
EEPATIGREI R (R) 0.6% D> | 06% | D?
FPARSRE REE (SARIERS) 025% | P | 025% | J
HERRFE I 2.4% 7 1.6% 7
sial 0.1% o’ | 01% | O
k. 2.88% | I | 288% | V
e 0.02% | I 0% D?
A B HEE (SA) 2.4% Pl 1.6% Pl
A B HEEE (JR © S AURIER) 0.15% | J' | 0.15% | DC
P SE BE FEM AL B 0.02% | PS 0% PS
U 0.684% | I® | 0.684% | I®
ZOfh (5A) 2.4% M 2.0% M
ZOM (R « SARIESR 288% | M | 2.88% | M

F7=)

D : 2006 £E IPCC A KT A > 2019 4Eek BRR DT 7 # /v Ml & FI

T BnEOBHT—# X RE

O:thEOFT—x XL i%E

Pl : HEREREEE O fE % 3

DC : ALH4TRHA

PS : IFH OfE %A # A

M : TS5 X TESARIBA | X9 D ALK 5y O i KA % 38
(H{BR)

1 : SRR 23 4R EAMOKPE S BPIZ 31T D M BRER BT X RHEME FIL O BFEED o B RMKEEZE R IR B2 E T A PEH]
EIEEULRE - AAFE (2012) (RMHOKER)



2 : 2006 4F IPCC A K7 A > (2006)

3 : Takashi Osada, Kazutaka Kuroda, Michihiro Yonaga, “Determination of nitrous oxide, methane, and ammonia emissions
from a swine waste composting process”, ] Mater Cycles Waste Manage, 2, 51-56 (2000)

4 : Takashi Osada, Yasuyuki Fukumoto, Tadashi Tamura, Makoto Shiraihi, Makoto Ishibashi,“Greenhouse gas generation
from livestock waste composting, Non-CO2 Greenhouse Gases (NCGG-4)”, Proceedings of the Fourth International
Symposium NCGG-4, 105-111 (2005)

5 BEEWC RS DILERRA X OFEAERIE KL R 14483 ) (HERITHS)

6 : Takashi Osada, “Nitrous Oxide Emission from Purification of Liquid Portion of Swine Wastewater”, Greenhouse Gas
Control Technologies, J.Gale and Y.Kaya (Eds.) (2003)

7: B D TEEHKE LI 2 S F AT DIREZR AT A (2017)

8 : Akinori Mori and Masayuki Hojito, “Methane and nitrous oxide emissions due to excreta returns from graizing cattle in
Nasu, Japan”, Grassland Science (2015)

2.3 BH=E

[CH.]

P oW ERX Sy n IZBIT 5400 0HEoWHICEEN LGP E (Acux) (&, BIEIEK
(P) 12 1814729 1 470 ofd P& (Bx), FM A%k (Day). A¥HEAE (Org) %F
C2ZEICE0ENbE >SN 2 FMAEHORELZEIN L, ZOREIZHEE S5y HE g
B (Mixn) ROHEFEOWERXSEIS (MS,) &3 L CHERN 5,

Acan = P X Ex X Day X Org X Mix,, X MS,, /1000

Actan : PEEOWEIX ) n ORFZEFEO LHEE >IN FiE [kt-AHEW/4F]
P F&EOfESE [T8]

Ex: 1834720 1 B4 o >& [ke/¥H/H ]

Day : FMH% [H]

Org : Je oM oM ERER (%]

Mix, : HEEOWEHEX S n Ot o558t - IREWHEOEIS (%]

MSy : BEE O E X S n O SEBX 5EIE (%]

B (P) 1. THREEMGRE (BMOKER) ) (ORSNMEZAWD (£ 6).,



#6 ‘TofaEig (P) [TH]

o fikd E AR 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
W 313 313 321 316 301 318 314 298 297 293
o | PR |20 260 259 259 258 252 250 256 258 243 241
% 3FELLE 510 509 504 478 481 467 462 467 468 458
s | I 332 337 332 331 308 299 288 279 271 259
EpE 75 A DL 2% A 491 498 489 476 457 445 434 419 403 385
Hiip3~6+H 109 111 109 106 102 99 96 93 90 86
2% LA 1 612 636 645 633 613 591 574 571 568 558
BEIHME |74 A DL 25 A 84 86 83 76 73 69 68 67 64 66
Hiip3~6+H 12 12 12 10 10 9 8 8 8 8
e L%l b _ 368 391 406 410 425 412 401 385 385 392
(o) 7 H U b 15 AR 125 130 136 137 140 133 130 127 121 120
] Hiin3~64 A 83 87 90 91 93 89 87 84 81 80
il T L%l b 197 213 228 246 252 265 260 250 240 242
4 (ﬁ';‘@ 75 A L B LA 102 106 109 112 108 105 103 101 100 96
Hth3~64H 68 70 73 74 7 70 68 67 67 64
LR Htin7r AL - 665 654 609 591 570 541 471 407 360 346
Hth3~64H 148 145 135 131 127 120 105 90 80 77
ST A1y AL L 140 158 207 229 250 267 333 424 488 497
- Hth3~64H 31 35 46 51 55 59 74 94 109 111
4o fikd EDEES | 2000 | 2001 | 2002 | 2003 [ 2004 | 2005 | 2006 | 2007 | 2008 | 2009
W 283 272 281 276 279 280 262 255 249 230
o | PR |20 241 239 230 230 223 229 229 214 209 208
% 3R 447 454 454 430 407 391 379 392 390 392
s | I 249 253 245 244 235 231 221 213 207 200
P 7 A UL 2% A 379 380 382 383 383 379 375 344 334 341
Hiip3~6+H 84 84 85 85 85 84 83 76 74 76
2% LA 555 555 557 546 543 536 549 571 583 588
BEIHME |74 A DL 25 A 68 69 72 68 67 71 73 80 84 79
Hiip3~6+H 8 9 9 9 9 9 9 11 10 11
s L%l b 385 403 396 383 373 374 392 407 414 425
mﬂ({fb 7 A UL L LA 114 115 120 127 123 119 118 123 130 132
] HAiin3~64 A 76 77 80 85 82 80 79 82 87 88
il R Liglh b 246 256 236 249 264 290 291 309 322 339
4 ( ﬁ?&) 75 A UL B LA 93 93 95 98 96 89 93 96 105 106
Hth3~64H 62 62 63 65 64 59 62 64 70 70
LR Htin7r AL - 333 362 353 353 353 351 345 324 308 316
Hth3~64H 74 81 78 78 78 78 77 7 69 70
ST Htin7r AL - 511 483 472 457 434 438 453 477 467 410
) H 3 ~6H 114 107 105 101 96 97 101 106 104 91
EROYiv | E (DX | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
W 235 251 248 236 235 241 234 228 231 233
o | PR |20 196 197 203 202 191 194 193 194 190 186
% 3R 374 364 347 334 324 317 308 309 309 296
s | I 195 200 194 185 184 185 179 176 171 185
EpE 7 A UL 2% A 351 328 323 328 328 306 307 316 323 339
Hiip3~6+H 78 73 72 73 73 68 68 70 7 75
2% LA 575 560 541 520 505 511 511 517 528 528
BEIHME |74 A DL 25 A 78 68 64 62 61 64 69 75 79 79
Hiip3~6+H 11 9 9 9 9 9 12 12 13 13
o EELLE 409 405 396 381 368 371 374 379 380 384
HE(;’L;F 7o A UL 1A 127 123 116 115 112 109 110 116 120 135
] H 3 ~6H 85 82 77 77 75 72 73 77 80 90
il R Liglh b 336 343 337 328 313 293 310 312 310 306
I (ﬁ?&) 7 A LAk LA 101 98 93 91 89 86 81 84 89 103
Hth3~64H 67 65 62 60 59 57 54 56 60 69
LR Htin7r AL - 309 294 282 276 259 249 235 221 206 201
Hth3~64H 69 65 63 61 58 55 52 49 46 45
ST Htin7r AL - 362 374 373 363 362 379 391 388 371 372
) H 3 ~6H 81 83 83 81 80 84 87 86 82 83
4ok ECGDIBES | 2020 | 2021 [ 2022
W 241 244 236
o | TERLE 122 192 200 194
% 3R 293 293 284
A MRl 184 188 182
EpE 7 A LA k25 A 334 335 344
H#n3~6,H 74 75 71
2% LA 528 528 528
BEIHME |74 A DL 25 A 79 79 79
H#n3~6,H 13 13 13
B Lk LA b i 389 403 406
() 75 A LAk 1A 139 126 140
] H i3 ~62 J 93 84 94
il e 1%L 1 319 343 354
4 (ﬁ?&) 7 A DL R 1R 109 95 108
H#n3~6,H 72 63 72
LR Hiin7r L 188 185 176
H 3 ~6H 42 41 39
- Hili7r AU b 394 416 427
MR s 6, 1 88 %3 95

(H) FBHEERLRT (REAROKEER)

-7-




1ERY720 1 BE72 0> (Ex) ZLLFOTETRET %,

OF:N;:ES

SANZONWTIE TEARAZIERE L4 (2006 4E K, 2017 ) (FFREGES) | ICHEFTORERX
ZHEHA L. JRIZOWTIE, KB (2010a) 'oFEXE2HHT2 (EF 7)., Ko (2010a) £ THA
fAZERE L4 Q006 4FER) )] ERUT—Zty b bREXNEZHREL TS,

*7 PeEomEREXOME

Xy - it FiEX
Sl F = —8.4753 + 1.8657 x DMI + 0.4948 X NDFom

QEENTE T8 (R2=0.40)

F: 5A® [kg/H]

DMI : B8R [keg/H ]

NDFom : FWET 5% — = M#HEEIS [%] (NDFom : 35%)

IR U = —2.2870 4 0.0231 X N, + 0.0518 x K, — 0.3350 x MILK
(k& (2010a)) (R2=0.83)

U: k& [kg/H]

Ny EFEEE [g/H] (N=CP/6.25)
Ki: VU LEBHE [g/H]

MILK : FLa& [kg/H]

BN 2K /7 A —=HZLTOHETRET 2.

i) iz E (DMI)

DMI /& [ AAMGZEIERE (1987 401, 1994 £EfR. 1999 4EAR. 2006 £Efill, 2016 4E0R) | DHEE
XEHEHLCEET S (3 8), ST, THARERERE] D 2006 Fhi > DMI OFEEAN
1999 FERI NS DEEN M L&KM LTZ b DIZ/ > TV D Z E D, 2005 FFELIRTIE 1999 4RI D
BER. 200645 LI X 2006 (RO B EX A LA T 5, —J7, HH4 B 1999 FfRELRT & 2006
FERLIRE TR 2D DMI ORERDREN TV DAY, 1999 FERO A EXOREE 2@ = b on
2006 FIROBEERTH D Z Loh, RIFEIZHZY 2006 FROFEXEHEHT 5,

8 DMIDHEER
FE

X
&

(2005 HLLFT)
DMI = 2.98120+0.00905 X W+0.41055 X FCM
FCM = (15%FAT /100+0.4)xMILK

(2006 4FLLFE)

[#17E2F]
DMI = 1.9120+0.07031 X W®75+0.34923 X FCM
FCM = (15xFAT/100+0.4)<xMILK

Uogeqsrtd, HRIFEDL, MBI, ACKE—  WASORBIIERELS LN ) Y AERELLENDHECTES. &
JE B AT ZE AT A . 2010

-8-



X5y FE
[2 FE4-DL E]
DMI = 1.3922+0.05839 X W°75+0.40497 X FCM
FCM = (15xFAT/100+0.4)<xMILK
W : {KHE., FCM : BN IERL &, FAT : WIEHR. MILK : A&
DMI =0.017 X W

AL A

i W R

T DMI = 0.49137+0.01768xW+0.91754xDG
W {KE, DG : #{kH &

SKYEFLEE « iR ORI 11 X 0 BB NTHREXDZ R D0, FNETHOEBENRARZ & O 11 #

URBOBEBOFNENEEZLNDZ EnD, 1
TMR #4555 CEERDBZ 2 D23,
SIUERT 98 XV RTME N CTHREA N R B0,

KHLHLA

WL A ET S, 7=, kA G RIIBER G &
FNENOFERRNRIA R = 2 TlINBEe G2 ET 5,
ZTNFNOERMN R R Z & KON B LLRTOFER

DIFNENEEZBNDZ LD, SBELFIZEET D,

DMI OHEEIC

MBI T —H R OZFOFREFEEEHETLEEIDL IR D,

9 DMIDEEIZNERT —H LRITE I

FofEkE

F—x

HAL e ST ik

PEALE

PEIR

Fﬁﬁjhﬁﬂfwﬂiu®3@%% RET D,

REH (W)

PEURIZ AR C 3 MR E %0 THLNATERE I MUE Al (R e 2
FHEM) | &1 AAREIREEE (TREES) 12, EERB] (P, 2
PE. 3 PE, 4 BE, 5 PELL L) DIREZ R E T, 3 BELL RITPERBIEAEL
THNEEEL TR DD,

PEURBIO PR EIT, TRLHAERE R AE Bl ) D PE R BIN4) 55 1k
IRp H i [ H ASER R AR UE | OFEF IS Y TITed TR,

72120, 2014 4R LLRTE T FL I AR RERE /0 WRE Rl ) (ST RE LAS D PE
DA 53 0 A B 2372 e 2 BELA 113 2015 4F BEE TR E 3%,

kg

A

i
i

(MILK)

PEWRNZ AT 3 FERR E T 5, [FLAARERE D BE GRS ) 1, BER
O 3L & [kg/F8/4E 1 3B ES N TOBHS, TSLH A RERE I E R
T8 DOPER BB A B CINE A U= 3L 3 A o~ RUME (T FLEL
LT (RMOKEER) | DAL EZ T B EEF G (R MKIER) | O
FLARSEECCEIS> THEI) ICA BT 2L, EERBIMEE M ET 5, ZDH
IEEZPERBOFEELTHER T2, 7233, 3 FELL EIZFRE CMME
L CRHRET S,

72720, 2014 A BE DIRITR T FLH A-FERE 70 7 Bos | L2 PE R AL s
RN 2015 AR FEAE CE E T 5,

kg/98/H

FLARH %
(FAT)

PFLUM AR RERE JIRRE R | CIIPEIR TREREN RV | THILE A

P | e IL s AL M K ) o B S TR T,

REH (W)

VAL O R EZ N %, PEFLEO VIR E LT AL A RERE

Ke | ks kit ) o PV BISE R T T R T35,

R (W)

[ AR AR E | OFEH MR DR H U IR E (2 Rl 7 2>

K& | g oa A 6 LRI 3~6 00 25,

i LONIE Ry
(DG)

[ B AL YE | DI B NS FH U728 A & (2 moRimix 7 2>

K& | g oa 6 LRI 3~6500) 25,

¥RB, CP ORIEEIL DML D 12%I272 5 K 5127 5,
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KEORTEIZHEHT D THLHARREIBERE (FEBEEM) | OFERBEYE 51K A
Wn, PEWRBIEEEL, [T HARASIEARE ] OFREOHFR N EHEMMR) Fix, 13.A1 4 ([ZFEMERT

I o,

I TIHEHLEEREORRT (3 10),

-10-

# 10 A FOFENAE [ke/Hh]
ot | FE ) XY 1990 | 1991 1992 | 1993 1994 | 1995 1996 | 1997 | 1998 | 1999
WP 517 517 517 517 528 528 528 528 528 551
o | R 27 598 598 598 598 602 602 602 602 602 623
% 3PELL E 654 654 654 654 654 654 654 654 653 674
o WL 601 601 600 599 605 602 602 604 604 625
e 7 A DL 25% i 342 343 344 345 346 349 353 356 360 363
Hi53~64 H 119 119 119 119 119 119 120 120 120 121
FofE | FE ) XY 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
B 551 118 118 118 118 118 120 122 124 125
o | PERLAE 2 623 563 563 563 563 563 563 563 563 563
“f;é 3PELL E 674 257 257 257 257 257 257 257 257 257
o WL 625 121 121 121 121 121 121 121 121 121
. 7 A DL R25% i 365 382 382 382 382 382 397 412 427 442
H Hi53~64 H 123 220 220 220 220 220 229 238 248 257
FofEkE | FEA) RS 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
B 524 526 525 525 524 524 523 522 521 521
| #ERLA |2E 624 624 624 624 624 624 623 622 623 622
“f;é 3PELL E 686 686 686 685 685 685 684 684 684 684
o WL 623 621 620 620 619 617 617 617 616 614
S 7 A UL E25g R 376 376 376 376 376 376 376 376 376 376
H Hi3~64 H 138 138 138 138 138 138 138 138 138 138
o | F(DEKS | 2020 | 2021 | 2022
B 520 518 518
2 Ve 208 622 621 620
i 3PELL E 683 683 682
o WL 613 612 611
e 7 7 UL 25k R 376 376 376
A #h3~64 A 138 138 138




ABOBEHMAT D, THLHAARRE D BENKRT] OEXMNFLEZ R 111S, PERBITEKEZ &
1212, LB NIERE & 3l T 2740 1IN 72D ORLEZ R 1317577,

F 11 FUHFRFREMUE R O BEUIFL A (305 A LAY [ke/HR/4F ]

PEIR 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

WIPE 8,494 8,494 8494] 8494 8494 8494] 8494 8494 8494 8494

20 9,867 9,867 9,867 9,867 9,867 9867 9,867 9,867 9867 9,867

3ELL I 10,238| 10,238| 10,238| 10,238 10,238| 10,238| 10,238| 10,238] 10,238 10,238

4PELL b 10,215 10,215] 10,215| 10,215 10,215| 10,215 10,215] 10,215] 10,215 10,215

SPELA I 9,750] 9,750]  9,750] 9,750[ 9,750| 9,750] 9,750] 9,750 9,750] 9,750

PEIR 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

WIPE 8,494 8,494| 8494 8494| 8494| 8494 8494 8494 8494 8,494

2P 9,867 9,867 9867 9,867 9,867 9867 9,867 9,867 9867 9,867

3PELA B 10,238 10,238| 10,238| 10,238 10,238 10,238| 10,238 10,238| 10,238 10,238

4pELL I 10,215 10,215| 10,215| 10,215 10,215| 10,215 10,215] 10,215] 10,215 10,215

SEELL 9,750]  9,750]  9,750] 9,750] 9,750] 9,750[ 9,750] 9,750| 9,750] 9,750

FEIR 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

HIPE 8,494 8,494 8494 8494| 8494 8494 8,670] 8,687 8,685 8,741

2P 9,867 9,867 9867 9,867 9,867 9867] 10,013] 9,980] 10,026] 10,074

3PELA B 10,238 10,238| 10,238| 10,238 10,238| 10,238| 10,419| 10,358] 10,411 10,465

4pELL | 10,215 10,215| 10,215] 10,215| 10,215] 10,215 10,383| 10,339| 10,398] 10,435

SPELA B 9,750] 9,750]  9,750] 9,750] 9,750| 9,750] 9,901] 9,875| 9978| 10,026

FEIR 2020 2021 2022

WIPE 8,783| 8,827 8,877

20E 10,165 10,189| 10,322

3PELA L 10,560/ 10,589 10,714

4pELL | 10,534| 10,535| 10,669

SPELA B 10,105 10,117] 10,258

(Hid) FLAERERE I MUE G (B R F M)

-11 -



F 12 pESRMIEEE (8]

PEIR 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
1€ 158,630| 158,630| 164,800 160,790 155,933| 162,261| 162,407| 153,938 154,477| 155,353
20 131,584 131,584 132,649 131,084 130,326 127.885| 132,331 133,234 126,759 127,457
3PE 101,684| 101,684| 99,889  96,013| 96,804] 96272| 95650 97,197| 99,111| 96,064
4pE 67,628] 67,628 70,349 64917 64.773| 63.822] 65086 64,796| 64571 66,603
SPE 41,624| 41,624] 41,952 40,995 40,807| 38,051| 38805 39391| 39414| 38,895
67 24366| 24366 23,820 21,793| 24214] 21,037 20909 21336] 21,750 21,835
7PE 12,643|  12,643| 12,513  11,103| 12.442] 11,028] 10,609| 10472| 10,658 10,908
8P 6,048 6,048 5,803 5,125 6,065 4,982 5,018 4,860 4,776 4857
9PE 2,679 2,679 2,512 2,146 2,666 1,986 2,053 2,126 2,000 2,056
105 1,169 1,169 1,327 844 1,070 770 781 783 979 891
1L 550 550 600 412 581 378 397 407 435 534
PEIR 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1€ 152223 150,511 158.967| 162,827| 172,451 177214] 169,085| 161,778] 161,030 150,146
20 129465 132341| 130,150| 136,063| 137,896| 145414 147.834| 135714] 135350| 135,875
37 95,131| 99,545 102,287 99,590 101,731| 101,508 104,585 106,350 102,428] 102,539
4PE 64,772]  66,602] 68,629 69,615 66,658] 66,943] 64495| 66,541] 71,633 70,096
5P 39,958 41436] 41348 41362 41370 39232] 37,875 37,680 39,574 43384
6PE 21205 22980 23,650 22551 21,826/ 21,680 20,130] 20,332| 20457 21,564
THE 10,709| 11,094] 11,907 11,621 10,998 10252| 10,037 9,972 10,115 10,380
8Pk 5,050 5,517 5316 5,384 5,169 4,744 4,290 7,693 7,611 7,824
9P 2,064 2,398 2,538 2212 2,209 2,060 1,848
107 817 927 972 973 846 852 766
11PELL | 516 547 620 594 526 499 443
PEIR 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
1€ 162219 171981 171,518 165,589 169,036 171,314 169309| 165,176] 165,708] 170,285
20 135262| 134,814| 140,050| 142,078| 136,800 137,767 139,539| 140,170] 136431 135,592
3PE 104,743|  99274| 97551| 99,680 101,231] 97,669 97979 99.167] 98,812 96,061
4PE 70,286| 68,056 63,794| 61,765 62342] 62245 60,771 61,713 60.891| 60,112
5P 42,078| 41,133] 39,300] 36,030| 34,516 33907| 33,763| 33,592| 33,741| 32213
6PE 23,009 22370 21333 20326 18338) 17,053] 16430] 16450 16217 16,147
THE 10375 11,106] 10,597 9,796 9,430 8,273 7,651 7278 7,124 6,829
8PE 7,328 7472 7,559 7,341 6,903 6,541 5,815 5431 4,961 4,532
9Pk
107
11PELL F
PEIR 2020 2021 2022
1€ 175,580 174,294 174,294
25E 139,350{ 143,000| 143,000
3PE 96,279| 97446 97446
4pE 58,663| 57,745 57,745
SPE 31,672| 30,130 30,130
6PE 15213 14319 14,319
TPE 6,884 6,185 6,185
8P 4222 4,039 4,039
9PE
107
1PELL F
() FLAFERR IMERRE (REW B FHEM)
362021 AEEEE 1T 2020 FEEEE A HE 2 X
13 P 1 BRETE 0 OFLE [kg/BVF]
1990 | 1991 1992 | 1993 | 1994 [ 1995 | 1996 | 1997 | 1998 | 1999
A4 O 1587 0 PEAL & 7,582 7,705  7944| 8016] 7997 8,173 8367 8391| 8417 8,504
2000 | 2001 | 2002 | 2003 | 2004 [ 2005 | 2006 | 2007 | 2008 | 2009
PESLED 1 HEY - 0 HESL B 8,568| 8.614| 8,669 8850 8963 9,175 9,132| 9256 9308/ 9,395
2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
PERLED 1 HEY - 0 e B 9329 9318 9432] 9482] 9642 9.862] 9877 9944 9935 10,280
2020 | 2021 | 2022
WA O 1587 0 PEAL & 10,302| 10457| 10,469

(i) TEFLALBGR R (ERMOKPER) | TERPEMRE RMOKPER) | K0 Rk

12 -




INHEERHLUCER LZERMOILE MILK) ROWIENZE (FAT) 13E 40sB0 &
% (B¥CEl->CHEME,),

# 14 pEVRBIFLE (MILK) [kg/88/H 1. FLIENZE (FAT) [%]

PEIR 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
WIEE 18.5 18.7 19.4 19.5 19.5 19.9 20.4 20.4 20.5 20.7
2pE 21.4 21.7 22.5 22.7 22.6 23.1 23.7 23.7 23.8 24.0
3EELAE 21.9 22.2 22.9 23.2 23.1 23.6 24.2 24.2 243 24.5

PEIR 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
WIEE 20.9 20.9 21.1 21.5 21.9 22.4 22.3 22.5 22.7 22.8
2pE 24.2 24.3 24.5 25.0 25.4 26.0 25.9 26.1 26.3 26.5
3EELAE 24.7 24.8 25.0 25.5 25.9 26.6 26.4 26.7 26.9 27.1

PEIR 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
HIFE 22.7 22.7 23.0 23.1 23.5 24.0 24.2 24.5 24.3 25.2
2pE 26.4 26.3 26.8 26.9 27.3 27.9 28.0 28.1 28.1 29.0
3PELL I 26.9 26.9 27.3 27.4 28.0 28.6 28.7 28.8 28.8 29.7
PEIR 2020 | 2021 | 2022
YIPE 25.2 25.7 25.6
2PE 29.2 29.7 29.8
3ELLE 30.0 30.5 30.5

() AFLPLBHERT (EAMOKPER)

LA E (ROMERELOHE M LR H &), L&, HEEE AW CE LB IE
(DMID) 3£ 150 BV TH 5,

# 15 I roiyERsE (DMD [kg/H]

FofEH| ) EX | 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
HWIPE 14.9 15.1 15.4 15.5 15.6 15.7 16.0 16.0 16.0 16.3
o | PERLAE |20E 16.9 17.0 17.4 17.5 17.5 17.7 18.0 18.0 18.0 18.3
;5 3EELLE 17.5 17.7 18.1 18.1 18.1 18.3 18.6 18.7 18.7 19.0
o AL 10.2 10.2 10.2 10.2 10.3 10.2 10.2 10.3 10.3 10.6
S 75 H UL R2igA 7.1 7.1 7.1 7.2 7.2 7.2 7.3 7.4 7.4 7.5
A #h3~6 A 3.2 3.2 3.2 3.2 3.2 3.2 3.3 3.3 3.3 3.3
EofEHE| £ (F)EXS> | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
HWIPE 16.4 16.4 16.5 16.7 16.8 17.0 17.4 17.4 17.5 17.5
o | PERLAE |28 184| 185 187 189 19.0 193 19.1 192 193 193
;‘;L; 3EELLE 19.1 19.2 19.3 19.5 19.7 19.9 19.8 19.9 20.0 20.1
A LA 10.6 10.6 10.6 10.6 10.5 10.5 10.6 10.6 10.6 10.6
S 77 A LA R2RER 7.5 7.6 7.6 7.6 7.6 7.1 7.7 7.7 7.7 7.7
i A ih3~6,H 3.4 3.4 3.5 3.6 3.6 3.7 3.8 3.8 3.8 3.8
ofEE| £ (F)EXS | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
HWIPE 17.4 17.5 17.6 17.6 17.7 17.9 17.9 18.0 18.0 18.3
o | PERAE |28 192/ 192| 194] 194 196 198/ 198 199 199] 203
fm[; 3PELLE 20.0 20.0 20.1 20.1 20.3 20.6 20.7 20.7 20.7 21.1
A LA 10.6 10.6 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.4
- 7 HLL R2Rgg 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7
A 3~6-H 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8
EORESE| £ () EXSy | 2020 | 2021 | 2022
WIPE 18.3 18.5 18.5
o | PERLAE |28 204 20.6] 207
fm[; 3EELL L 21.2 21.4 21.6
A4 LA 10.4 10.4 10.4
. 7 A LL 258 R 7.7 7.1 7.7
A 3~6-H 3.8 3.8 3.8
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il) HPET 2 — = Mi#ES & (NDFom/DMI)
FPET 2 — 2 = v MRHERIG I, TRAEEREE] 22512 35% LTS 5.

iil) ZEHREIE (N)

WHRBIEITH Y /7 (CP) % 625 THEI->THIET 5, CPIx [AARESRIENE] ORFE
X (1987 AR, 1994 4FRIL, 1999 4FRi. 2006 40K, 2016 4R CTHil) 2 H L THRINT 5, &
ERITR 16 DEBY THD, HHTLEE, AR, &, HIEA &L DMI O E R OfEH
il & mIT e 5,

#16 CPDOHEER
RER

5
3>

DCPR, = 2.71xW%7
CP; = DCPR,/0.60
(WIFEIX CP1 & 1.3 1%, 2FEIXA U< 1.151%)
DCPR, = (26.6+5.3xFAT)x MILK
CP, = DCPR,/0.65
CFA = 1+(MILK/15)x 0.04 (55BfE#a5-)
CP = (CP,+CP,)x CFA
W : (K, FAT : FLJE=E, MILK : L&
DCPR=2.71xW075
HrEL A CP=DCPR/0.60
W : (RE
FN = 30xDMI/6.25
UN = 2.75xW%5/6.25
SP = 0.2xW?06
RPC = 23.5505xW0-0645
B RP = 10xDGxRPC
NP = FNx6.25+UNx6.25+SP+RP
CP = NP/EP
W: {KE, DG : K H &, EP: Z£#%h¥%E ((KHE 67~119 kg X
0.63, 120 kg UL ki3 0.51)
¥, CP DIALAEIL DML O 12%I272 % L 912 %,

FREERICEVEHLZCPAEHR 1712, CPhOLE LEHREBHRELF 18177,

-14 -



#17 CPOEHIE [g/H]

‘FofESE| FE D EX S | 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
W 2,050.8| 2,077.0| 2,136.4| 2.151.8| 2,158.3| 2.193.6| 2,239.7| 2.244.7| 2,252.0| 2,289.4
VLA 208 2,282.7| 2,313.5| 2,383.4| 2,401.6| 2,399.6| 2.441.2| 2,495.5| 2,501.4| 2,510.0| 2,545.3
3FELLE 2,270.4| 2,301.9| 2,373.5| 2.392.3| 2,386.5| 2.430.8| 2,486.3| 2.492.3| 2,501.1| 2.533.4
HAL4 1,226.1] 1,226.1| 1,224.3] 1,222.3] 1,233.3] 1,228.9] 1,229.1| 1,231.9] 1,232.2| 1,275.1
. 7 AL oA | 852.0 854.2| 856.4] 858.7| 860.9| 869.0 877.1| 885.2| 893.3| 901.4
n Hh3~62 A 399.2] 3992 3992 3992| 3992 401.9] 404.6] 4072 506.4| 509.7
EofESE| EH)EXS | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
W 2,309.7| 2,312.0| 2,334.4| 2.367.4| 2,396.5| 2,435.5| 2,409.3| 2,426.0| 2,445.2| 2,450.7
VLA 208 2,569.2| 2.581.3| 2,607.7| 2.646.6| 2,684.0| 2.732.1| 2,716.8| 2.737.7| 2,755.8| 2.766.9
3PEL) | 2,557.5| 2,569.5| 2,596.6| 2.636.7| 2,675.0| 2,725.1| 2,718.0| 2,739.7| 2,758.0| 2,767.8
"Rl 1,275.6| 1,273.2| 1,271.8] 1,270.0| 1,264.9| 1261.6] 1,266.7| 1,269.5| 1,273.3| 1276.2
. T ALLE2EA|  904.2]  907.0] 909.8] 912.6] 915.4| 918.2| 921.0 921.0/ 921.0| 921.0
n A #Eh3~6H 523.7| 537.6| 551.6] 565.5| 579.4] 5932| 607.1] 607.1] 607.1] 607.1
EFESE| £ () XS | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
WIPE 2,434.6| 2,436.8| 2,463.1| 2,467.2| 2,498.5| 2,544.6| 2,560.8| 2,580.9| 2,568.7| 2.641.5
PERLA 20E 2,749.1| 2,749.4| 2,781.7| 2.786.5| 2,824.7| 2.879.2| 2,885.2| 2.896.6| 2,895.5| 2.976.0
3FELLE 2,750.0| 2,749.5| 2,782.6| 2,788.9| 2,829.4| 2.886.7| 2,898.1| 2,907.8| 2,911.6| 2,994.6
WAL4 1,271.5| 1,267.5| 1264.7| 1,265.1| 1,262.2| 1.259.6| 1,258.2| 1,258.5| 1,257.3| 1,253.3
o 7 AL oAl 921.00 921.0 921.00 921.0] 921.0] 921.0 921.0 921.0/ 921.0 921.0
" A 3~64,H 607.1] 607.1] 607.1] 607.1] 607.1] 607.1] 607.1] 607.1] 607.1] 607.1
FoOREE| )Xy | 2020 | 2021 | 2022
WP 2,645.9| 2,692.3| 2,694.2
VLA 278 2,992.9| 3,041.2| 3,061.3
3FELLE 3,011.3| 3,060.2| 3,081.4
HLFLA 1,249.8| 1,247.9| 1247.0
. 7o BLLR2REAR| 921.0]  921.0] 921.0
n A ih3~6/ 607.1] 607.1] 607.1
F£18 EHXREIE N) [g/H]
‘ot 4 (B)#X Sy | 1990 | 1991 1992 1993 1994 | 1995 1996 | 1997 1998 | 1999
WIEE 328.1| 332.3| 341.8] 344.3| 345.3| 351.0 358.4| 3592| 360.3| 366.3
Vel 208 365.2| 370.2| 381.3| 384.3| 383.9] 390.6| 399.3] 400.2| 401.6| 407.2
3FELLE 363.3] 368.3| 379.8] 382.8] 381.8] 388.9] 397.8] 398.8] 400.2| 405.4
LA 196.2|  196.2] 1959 195.6] 197.3] 196.6| 196.7| 197.1| 197.1| 204.0
o 7B LLE2mR|  136.3]  136.7| 137.0] 137.4] 137.7] 139.0] 140.3| 141.6] 1429 144.2
s A #3~64H 63.9 63.9 63.9 63.9 63.9 64.3 64.7 65.2 81.0 81.5
ofEME| £ H)EIXSY | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
WIEE 369.6] 369.9] 373.5| 378.8] 383.4] 389.7| 385.5| 3882 391.2] 392.1
YELA |27 411.1| 413.0] 417.2| 423.5| 429.4| 437.1| 4347 438.0] 4409 442.7
3pELL L 409.2| 411.1] 415.5| 421.9] 428.0] 436.0] 434.9| 438.4| 441.3| 4429
3L 204.1| 203.7| 203.5| 203.2| 202.4| 201.9] 202.7| 203.1] 203.7| 204.2
. T AULE2REA| 144.7) 1451 145.6] 146.0] 146.5| 1469 147.4| 1474 1474 1474
7 A in3~64 A 83.8 86.0 88.2 90.5 9.7 94.9 97.1 97.1 97.1 97.1
SofEE| £ ) ERS | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Wk 389.5| 389.9] 394.1| 394.8] 399.8] 407.1| 409.7| 4129 411.0] 422.6
VESLA: 208 439.9| 439.9| 445.1| 4458 452.0] 460.7| 461.6| 463.5| 4633 476.2
3FELLE 440.0| 439.9| 4452| 446.2| 4527 4619 463.7| 465.3| 465.9] 479.1
LA 203.4| 202.8] 202.4| 202.4| 201.9| 201.5| 201.3] 201.4| 2012 200.5
. T AL E2REAR|  147.4) 147.4] 147.4| 147.4] 1474 147.4| 1474 1474| 1474 1474
7 Atz ~62 H 97.1 97.1 97.1 97.1 97.1 97.1 97.1 97.1 97.1 97.1
‘Bt 4 (B | 2020 | 2021 | 2022
WIPE 423.3| 430.8] 431.1
Vel 208 478.9| 486.6] 489.8
3FELLE 481.8| 489.6] 493.0
3L 200.0 199.7| 199.5
. T ALl E2rR|  147.4] 147.4] 1474
s b3 ~64 1 97.1]  97.1] 971
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iv) 7 U U AFEEE

Kume (2010) 20#KEE D U v AEIREORREK (K 3) »HRET 5, HOkET TRA
FERARYE) D ORIET Do TOBEDFHMER 19127577,

O ORI U,

140
120 b
100 |
80
60

40 |

Water intake(kg/day)

20

0

400 600

K intake(g/day)

3 YU LEEE LK EIEOBILR

(H#) Kume (2010) 2>55]H

@ AL DOHUKE, ONITHHFORKSERE, I FOYOKE

F£19 WOKEE DY 7 LA EIEDORTE

ok &

B ) U LEIRE

PR

MAAFREYE) Tk, FLE 1 kg M72 9 OOk
& LT 2.0~2.7 kgkg-FL & (F & 33~35
kg). 2.6~3.0 kg/ keg-F.® (L 26 kg Ki5) &
WOHMEESIALTWD, SEIOHEZ O &
1L, WIFEELE 18.5~24.3 kg/H ., 2 FEA 21.4~28.0
kg/H. 3 EEALLE 21.9~28.7 kg/H & 72 o Tk
D, HOKBEEZVIESIT 2.6~3.0 kg/ kg-FLED K
KIED 3.0 kg/kg-FLE, 2 B, 3 ELL EXHHO
2.8kg/kg-ALELRET D & BOKRITWIFEL 55
~73 kg/H. 2 PE4 60~78 kg/H . 3 FEALL L 61
~80kg/H L 725,

FEFRDOIKEDO PRMEN S| K EZ YIS 65
kg/H., 24, 3FEFLIET0kg/B EET D,
Kume (2010) #R5 &, K& 65kg/HTH Y
U AEEURIE 380 o/ HARE, K& 70 kg/H T
H U T ABERIT 350 g HRE L R> TS T
ED | WIEAIE 380 /B 2 PE4, 3PEADLE
1£350g/H ERET D,

HLALA

AAREEENE] Tk, LALFOMKEIT 30
kg/ HFETHDL LV OHMEZGIHLTWD,

Kume (2010) #R.2 &, #EFLARITHOKE 30 kg/
HCHYU v LAEREIT 250 g/ AREE L 22> TV
HZlnn, 250g/H ERET D,

[AAfBERE) (LD L, BABOT4H0K
KEE 3.3 kg/DMI, BRAFEOHKEIL 3.5~3.6
kg/DMI, 3 7°A~67 A OERAO DMIIE 3.2~
38kg/HTH D Z &b, BOKEIT 10.7~12.5
kg/H. 7 2°H~24 /A OEFRAO DMI 1L 7.1~
77kgBTHDZ &0 b, BUKEIT 25.0~27.2
kg/H L7025,

Kume (2010) #R.2 &, #EFLARITHOKE 10 kg/
HCHYU v LAERET 100 g/HFEE, 25kg/ AT
TV T AMERENT 220 g/ AREL > TND D
EDDL 3MA~6 AL 100 g/B. 7 00H~24
MAIE220g/H ERET D,

2 S. Kume,K.Nonaka,T Oshita, T.Kozakai: Evaluation of drinking water intake, feed water intake and total water intake
in dry and lactating cows fed silages. Livestock Science 128 (2010) 46-51
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FRGETRE LAY U LEREZ K 20 (ITR7,

#£20 AV vLAERE (K) [gH]

O | FH)EXSy 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
PIFE 380.0 380.0/ 380.0 380.0/ 380.0/ 380.0/ 380.0/ 380.0/ 380.0/ 380.0
Ve 208 350.0/ 350.0 350.0 350.0/ 350.0/ 350.0 350.0 350.0/ 350.0/ 350.0
3PELLE 350.0 350.0| 350.0 350.0| 350.0| 350.0| 350.0/ 350.0/ 350.0| 350.0
LA 250.0 250.0| 250.0 250.0|/ 250.0| 250.0| 250.0/ 250.0/ 250.0| 250.0
S 2R, 7 ALL | 2200 220.0 220.0 220.0/ 220.0{ 220.0 220.0] 220.0] 220.0] 220.0
H A3 ~6+ A 100.0/ 100.0| 100.0/ 100.0/ 100.0| 100.0/ 100.0| 100.0] 100.0] 100.0
ofEE | 4FE ) BEKS 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
PIPE 380.0 380.0/ 380.0 380.0/ 380.0/ 380.0/ 380.0/ 380.0/ 380.0] 380.0
Ve |20E 350.0/ 350.0 350.0 350.0/ 350.0/ 350.0| 350.0 350.0/ 350.0/ 350.0
3pELL I 350.0 350.0| 350.0 350.0/ 350.0/ 350.0| 350.0/ 350.0/ 350.0/ 350.0
w9 250.0) 250.0| 250.0| 250.0] 250.0| 250.0/ 250.0] 250.0/ 250.0| 250.0
o 2R, 7 ALL | 220.0]  220.0 220.0 220.0/ 220.0{ 220.0 220.0] 220.0] 220.0] 220.0
H Hi3~64 A 100.0/ 100.0/ 100.0/ 100.0| 100.0| 100.0| 100.0| 100.0] 100.0] 100.0
LofEE | &) BXY 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
PIPE 380.0 380.0/ 380.0 380.0/ 380.0/ 380.0 380.0/ 380.0/ 380.0/ 380.0
w20 350.0 350.0| 350.0 350.0/ 350.0| 350.0| 350.0/ 350.0/ 350.0| 350.0
3pELL I 350.0 350.0| 350.0 350.0/ 350.0| 350.0| 350.0/ 350.0/ 350.0| 350.0
LA 250.0| 250.0] 250.0| 250.0] 250.0| 250.0] 250.0] 250.0/ 250.0] 250.0
o A, T H UL | 220.00  220.0]  220.0] 220.0] 220.0 220.0| 220.0| 220.0/ 220.0| 220.0
H Hi3~64 A 100.0/ 100.0| 100.0/ 100.0/ 100.0| 100.0/ 100.0| 100.0| 100.0| 100.0
ofdE | D) EXSy 2020 | 2021 | 2022
YIE 380.0 380.0| 380.0
wEFLE |20 350.0/ 350.0| 350.0
3PELL L 350.0/ 350.0| 350.0
AL 250.0/ 250.0| 250.0
o 2RI, 7 AL | 220.0]  220.0]  220.0
H A3 ~6+ A 100.0/ 100.0| 100.0

v) 3.2 (MILK)
A MILK) (IF 14 LRICHREE T 5,

FRENRTA—=Z AL TERESNDAMFO 1HHE720 1 A4E720 O W EI1TFR 21 &
OCR2DODLEBY THD,
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7221 FLAHFO 1884720 1 B4 720 okt oE (5A) (Bx) [kg/EH/H ]
LofEE | E)BRSY 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
HIPE 36.7 37.0 37.6 37.7 37.9 38.2 38.6 38.7 38.8 39.3
VR4 |20E 40.3 40.6 41.3 41.4 41.4 41.8 423 42.4 42.5 43.0
3PELL L 41.5 41.9 4.5 42.7 427 43.1 43.6 43.7 43.7 443
LA 27.9 27.9 27.9 27.8 28.0 27.9 28.0 28.0 28.0 28.7
T 2k A, 7 H ULk 22.1 22.1 222 22.2 222 22.4 22.5 22.6 22.7 22.9
H A #3~64 14.9 14.9 14.9 14.9 14.9 14.9 14.9 14.9 15.0 15.0
L RO)E A (H) X5y 2000 | 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
WIPE 39.5 39.5 39.7 40.0 40.3 40.6 41.2 41.3 41.5 41.5
VR4 |20E 43.3 43.4 43.7 44.0 443 44.8 44.5 44.6 44.8 44.9
3FELL L 445 44.6 44.9 45.3 45.6 46.0 45.9 46.1 46.2 46.3
w LA 28.7 28.6 28.6 28.6 28.5 28.5 28.5 28.6 28.6 28.7
. 2k A, 7 H Uk 22.9 22.9 23.0 23.0 23.1 23.1 23.2 23.2 23.2 23.2
" A3 ~64 H 15.1 15.3 15.4 15.5 15.6 15.8 15.9 15.9 15.9 15.9
EOFEEH F(H) X5y 2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
WIE 41.4 41.4 41.6 41.6 41.8 422 423 42.5 42.4 42.9
VESLA |20E 447 44.7 45.0 45.0 453 45.8 45.9 46.0 46.0 46.7
3FELL L 46.1 46.1 46.4 46.4 46.8 47.3 47.4 47.5 47.5 48.2
w LA 28.6 28.5 28.5 28.5 28.5 28.4 28.4 28.4 28.4 28.3
. 2 AR, 7 H UL R 23.2 23.2 23.2 23.2 23.2 23.2 23.2 23.2 23.2 23.2
" A3 ~64 A 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9
ot | A XS 2020 | 2021 | 2022
WIE 42.9 43.3 43.4
VESLA |2pE 46.8 47.3 47.5
3pELL L 48.4 48.8 49.1
WL 28.3 28.2 28.2
. 25 AT 7o H UL B 23.2| 232 23.2
B 1 3 ~6 7 /] 159] 159 159
#22 HHFO 1K= 1 B4 7= ok oE (JR) (Ex) [kg/8A/H ]
FofEE | T ) EXS 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
WIFE 18.8 18.8 18.8 18.8 18.9 18.8 18.8 18.9 18.9 18.9
VLA |26 17.1 17.1 17.1 17.1 17.1 17.1 17.1 17.1 17.1 17.2
3PELLE 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 17.0
H L 15.2 15.2 15.2 15.2 15.2 15.2 15.2 15.2 15.2 15.4
T 2k AR, 7 A LR 12.3 12.3 12.3 12.3 12.3 12.3 12.4 12.4 12.4 12.4
" A #3~64 A 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.8 4.8
EoFEEE F(H) X5y 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
HIE 18.9 18.9 19.0 18.9 18.9 18.9 18.8 18.8 18.8 18.8
AL |20 17.2 17.2 17.3 17.3 17.3 17.2 17.2 17.2 17.2 17.2
3PELL L 17.0 17.0 17.1 17.1 17.0 17.0 17.0 17.0 17.0 17.0
WL 15.4 15.4 15.4 15.4 15.3 15.3 15.3 15.4 15.4 15.4
. AR T AL 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
A3 ~6+ A 4.8 4.9 4.9 5.0 5.0 5.1 5.1 5.1 5.1 5.1
FofEE | T ) EXSy 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
WIFE 18.8 18.8 18.8 18.8 18.7 18.7 18.7 18.7 18.7 18.7
VLA 206 17.2 17.2 17.2 17.1 17.1 17.1 17.1 17.1 17.1 17.1
3PELLE 17.0 17.0 17.0 17.0 16.9 16.9 16.9 16.9 16.9 16.9
LR 15.4 15.3 15.3 15.3 15.3 15.3 15.3 15.3 15.3 15.3
T 2 AT 7 A UL 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
A #3~64 A 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1
ofEE | R ) XS 2020 | 2021 | 2022
WIE 18.7 18.7 18.8
VESLE |22E 17.1 17.1 17.2
3PELL L 16.9 17.0 17.0
WL 15.3 15.3 15.3
. AR T AL 12.5 12.5 12.5
HE3~6+ H 5.1 5.1 5.1
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@ AR4
Sh, JRED 2006 4E IPCC A KT A4 O oMb A Ez2 RO 2B EXZFKICHEH L,

723 et o EREXOE
X4y - HEX
Sl F = F4ry/(1 —MC)
(2006 4F IPCC 4 | Fgpy = DMI X (1 — TDN)
A RITA %S
&) F: 5A8 [kg/H]
Fan : S () [ke/H]
DMI : #z4p# e [ke/H ]
TDN : AI{H{bE R ERE (%]
MC : SADEKRE [%]
(R4 1, Fose e, ZEA © 80%., FLAIFE, ZCHERE @ 85%)
7 U = Vsu/ocC
(2006 4 IPCC # | VSU = DMI x UE x (1 — ASH)
A RIA 0 %H
=) U: k& [kg/H]
VSU : (JR&E (AHm~—2=)) [kg/H]
oC : RO EAF (RE) [%]
UE : REIE [%] (2.0%)
ASH : JK57 [%] (8.0%)

WL ERCR (DMI)
WHAICB I 2B RE (DMD) OFEEXZRT, HAFTIE. ECOESHEIIBWTAH
i LICEEERITV, TOEMEEE (A) MEROONRFM/E LTS,
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#24 wppEEE (DMI) OFEEX (WHA)
EOTESR HER
[48 A £ T]
DMI = [0.1067x W5 +(0.0639xW°75xDG)/(0.78%q+0.006)]/(qx4.4)
q=0.4213+0.1491xDG

[49 7 A LIK]
DMI = [0.1119xW%75+(0.0639xW®5xDG)/(0.78%q+0.006)]/1.81
q=0.4213+0.1491xDG
B
UK OMaR: (EIRARE 2 A 12hnE) ]
DMI (2 1.0 kg/ H & %

(AL OMER: A S A& ]
DMI (Z 0.5 kg/ F /L& & N
SO HWBIE 120 2 H £ T
(2007 4=LLA()
DMI = [0.1124xW075+(0.0546x WO75xDG)/(0.78%q+0.006)x(1.653-
0.00123xW)]/{qx4.4}
EBE4: () | q=0.5304+0.0748xDG

(2008 4ELLRKE)
DMI = -3.481+2.668xDG +4.548% 102xW -7.207x 105 xW>+3.867x103x W>
e ) | PMI=[0.] 108xWO75+(0.0609x WO75xDG)/(0.78%q+0.006)]/(q*4.4)
q=0.5018+0.0956xDG

[W>200]
DMI = [0.1291xW°75+(0.0510xW°75xDG)/(0.78xq+0.006)]/(qx4.4)
q = (0.933+0.00033xW)x(0.498+0.0642xDG)

LS
[70<wW<200]
DMI = [0.1291xW°75+((1.00+0.030x W*75)xDG)/(0.78xq+0.006)]/(qx4.4)
q = (0.859-0.00092xW)x(0.790+0.0411xDG)
SRR DMI = [0.1208xW°75+(0.0531 xW°75xDG)/(0.78xq+0.006)]/(qx4.4)

q = (0.933+0.00033xW)x(0.498+0.0642xDG)

WAKE, DG : HAEHE, q: =¥ — R

KE (W) ROMEAEE (DG) 1T M3.A1 HLENZEE ()] 28ROz L,

7B, BIHMEOREILX [ ARGRERE ) SEiE X, WIEIT 24 PHE T 13 A B X
W, SRR 2 20 A M, BRELIBIIHER ~4 A B, R 285 A & 975, 7o, =
BT THAGHRERE) OMLEZ AW, AZEICRET D (F25).,

# 25 BEMEDOLER L&

Aikn GE k) 0 (1) 1 4 2 (8) |3 (12) |4 (16)
ELE (ke 6.9 7.0 6.3 5.6 4.9

() ARG A4 (2008 4EhR) (HREER)

B L7 miERE (DMID) 3R 15F 260080 Thd,
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# 26 WHFOwWEEE (DMI) [kg/H]

221 -

oI 4E () XSy 1990 | 1991 1992 | 1993 1994 | 1995 | 1996 | 1997 | 1998 | 1999
— 2L 7.7 7.7 7.7 7.7 7.7 7.7 7.8 7.8 7.9 8.0
”4: 7 7 UL 25% AR 6.3 6.3 6.3 6.3 6.3 6.3 6.5 6.8 7.0 7.2
A #3~64 A 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.5 3.6 3.6
g sl 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2
H%;E) 75 A UL 1R 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
P A#3~64 A 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
bis| B U Lh b 5.6 5.6 5.6 5.6 5.6 5.6 5.8 5.9 6.1 6.2
4 H(ﬁ?ﬁ) 7 A UL LR 4.7 4.7 4.7 4.7 4.7 4.7 5.0 5.2 5.4 5.7
Alh3~64 A 3.0 3.0 3.0 3.0 3.0 3.0 3.1 3.2 3.3 3.3
AR A7 AL E 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5
Alih3~64 A 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4
MR A7 AL B 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3
A3 ~64 A 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
oMl () IX Y 2000 | 2001 | 2002 [ 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
— 25500 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
RfF 7 7 UL 25% AR 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4
Alih3~64 A 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
s 1agll I 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 7.7 7.7
(;@ 7 A UL %R 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.9 6.9
P A#3~64 A 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.3 3.3
H g 1Ll b 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
4 HF%&?E) 7 A UL AT 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9
A lih3~64H 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4
LR A7 AL E 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5
A3 ~64 A 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4
MR A7 AL B 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3
A3 ~64 A 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
4ol £ (DX | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
— 2L ‘ 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
AfF 74 1 LA b 25% R 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4
A3 ~64 A 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
. Lgkll b 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7
(k) 7 A UL %R 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9
] A li3~64,H 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3
H o |IREEL R 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
4 H%’fﬁf T B UL LR 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9
Y #3~64 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4
SR H#n7,- ALl E 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5
A#3~64 A 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4
MR H#n7,- ALl E 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3
A #3~64 A 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
FoOfEE| F (DK | 2020 | 2021 | 2022
] 25k Lh 8.0 8.0 8.0
%ZEM 7 A LA 25 R i 7.4 7.4 7.4
A#h3~64 A 3.7 3.7 3.7
e Ukl __ 7.7 7.7 7.7
() 74 A LA B3R 6.9 6.9 6.9
] Hi3~6~H 3.3 3.3 3.3
H —_ 1L E 6.3 6.3 6.3
4 H(;ﬁ) 7 VL LA 5.9 5.9 5.9
A #3~64 H 3.4 3.4 3.4
- H#n1,- AL 8.5 8.5 8.5
T 44] 44] 44
o Hiin7r AP - 8.3 8.3 8.3
ST Alh3~64 A 4.6 4.6 4.6




i) At E AR (Org)

A EA R (Org) 13, TEEICRIT DIRENIRA A DI EHIE

DEMEEHEMAT 2 (F27),

#2717 AW EHAE (Org)

W& A%
=2 3A
Fiafh A =
LA 16% 0.5%
YRS 18% 2.0%

() HEICR T DIEELRT A OFARE  BER CEFR 144E3 ) (FREEINHS)

il) AIYE LR E&ElS (TDN)

TDN /X DMI OB HIEBE CHEH L3 x L XF—Ek & (MERC) % 3.62 THEl-> THEHT
%, MERC 1 DMI B &R (52 24) OFLDONFITUT- 555 TH S,

FRBENRTA—FFEH L TCEBE SN DRSO 1HEYS 720 1 4720 o oWElT#E 28 &

VCE29DLEBY THD,

20

Tt (FPEST ) |




#28 WHAO 154720 1 B4 o oM&E (5A) (Bx) [kg/#/H]

-23.-

FOTE | (B) X4y 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
B 2Ll b 17.4 17.4 17.4 17.4 17.4 17.4 17.6 17.7 17.9 18.1
T 7 B UL 2% R 12.6 12.6 12.6 12.6 12.6 12.6 12.9 13.3 13.6 13.9
Afi3~6,A 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.8 5.8
. gl 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3
@%) 7 A DL B 1A 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4
Al A 3 ~64 A 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
H e [LERBA R 10.0 10.0 10.0 10.0 10.0 10.0 10.2 10.5 10.7 11.0
4 HE;&%?: 75 B UL 1 ag A 7.2 7.2 7.2 7.2 7.2 7.2 7.5 7.7 7.9 8.1
Afr3~6, A 4.5 4.5 4.5 4.5 4.5 4.5 4.6 4.6 4.7 4.7
LR A7, ALk 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6
A 3 ~64 A 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2
S A7, ALk 14.4 14.4 14.4 14.4 14.4 14.4 14.4 14.4 14.4 14.4
A 3 ~64 A 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7
FOTHE | (B) X4y 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
—_— 2L B 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2
*“4: 7 A UL 2RE AR 14.2 14.2 14.2 14.2 14.2 14.2 14.2 14.2 14.2 14.2
A 3 ~64 A 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7
. gl 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 10.8 10.8
@%) 77 A UL Bk AR 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 10.3 10.3
Al Afin3~6, A 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 3.1 3.1
Jii| o [IERME 11.2 11.2 11.2 11.2 11.2 1.2 11.2 11.2 11.2 11.2
4 HE;&ESF 74 A LA AT 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2
A 3 ~64 A 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7
LR A7, ALk 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6
A 3 ~64, A 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2
MR A7, AL E 14.4 14.4 14.4 14.4 14.4 14.4 14.4 14.4 14.4 14.4
A3 ~64 A 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7
O | (A) i X5y 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
— 2R LA b 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.2
e 7 A UL 25 AR 14.2 14.2 14.2 14.2 14.2 14.2 14.2 14.2 14.2 14.2
A 3 ~64 A 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7
. Lkl b 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8
H%Zé) 77 A UL Bk AR 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3
Al Afin3~6, A 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1
H . IERMAE 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2
EE HE&)&F 7 A LA R 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2
A 3 ~64 A 4.7 4.7 4.7 4.7 4.7 4.7 47 47 47 47
SLAITE A7, AL E 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6
A3 ~64 A 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2
MR A7, AL E 14.4 14.4 14.4 14.4 14.4 14.4 14.4 14.4 14.4 14.4
Afr3~6, A 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7
FoRE | (A) BX 5 2020 | 2021 | 2022
Lo 2Rk 18.2 18.2 18.2
%Z‘EM 7 A LA 258 R 14.2 14.2 14.2
Afin3~6, A 5.7 5.7 5.7
. Lkl b 10.8 10.8 10.8
HE(?Z%) 74 A UL E A 103 103 10.3
Al A liE3~6-H 3.1 3.1 3.1
il e | LEEBA R 11.2 11.2 11.2
4 HE@%)&F 7y UL E ks 82| 82| 82
Ain3~647H 4.7 4.7 4.7
- A7, AL E 14.6 14.6 14.6
R Ty 8.2 8.2 8.2
e | HRT 2 A AL 14.4 14.4 14.4
STHERE A 3 ~64 A 9.7 9.7 9.7




7229 AHFO 1884720 1 B4 okt o& (JR) (Ex) [kg/8E/H ]

-4 -

FOTE | (B) X4y 1990 | 1991 1992 | 1993 1994 | 1995 | 1996 | 1997 | 1998 | 1999
o 2L 7.1 7.1 7.1 7.1 7.1 7.1 7.2 7.2 7.3 7.3
”4: 75 H LA 2GR T 5.8 5.8 5.8 5.8 5.8 5.8 6.0 6.2 6.4 6.6
Afi3~6,A 3.1 3.1 3.1 3.1 3.1 3.1 3.2 3.2 3.3 3.4
. gl 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6
(i) 7 A DL B 1A 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Al A3 ~64 A 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3
M e | UELLE 5.2 5.2 5.2 5.2 5.2 5.2 53 5.4 5.6 5.7
4 HE;&%;F 7 A LA oK 43 4.3 4.3 4.3 43 43 4.6 4.8 5.0 5.2
Afr3~6, A 2.7 2.7 2.7 2.7 2.7 2.7 2.8 2.9 3.0 3.1
LR A7, ALk 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8
A 3 ~64 A 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
S A7, ALk 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7
A 3 ~64 A 4.2 4.2 4.2 42 42 42 42 42 42 42
FOTHE | (B) X4y 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
—_— 2L B 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4
*“4: 7 A UL 2RE AR 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
A 3 ~64 A 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4
. gl 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.1 7.1
@%) 7 A LA oA 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.3 6.3
Al Afin3~6, A 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.0 3.0
Jii| o [IERME 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8
4 HE;&ESF 74 A LA AT 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4
A 3 ~64 A 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1
LR A7, ALk 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8
A 3 ~64, A 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
MR A7, AL E 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7
A3 ~64 A 4.2 4.2 42 42 42 42 42 42 42 42
O | (A) i X5y 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
— 2R LA b 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4
”ﬁF 7 A UL 25 AR 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
A 3 ~64 A 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4
o Il b 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1
HE(%) 7 A LA oA 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Al Afin3~6, A 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
H e | LAEEA R 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8
EE HE&)&F 7 A LA R 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4
A 3 ~64 A 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1
LR A7, AL E 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8
A3 ~64 A 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
MR A7, AL E 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7
Afr3~6, A 42 42 4.2 4.2 4.2 42 42 42 42 4.2
ORI E () X5y 2020 | 2021 | 2022
L 2L B 7.4 7.4 7.4
%Z‘EM 7 A LA 258 R 6.8 6.8 6.8
Afin3~6, A 3.4 3.4 3.4
. Ukl b 7.1 7.1 7.1
HE(?Z%) 74 A UL E A 6.3 6.3 6.3
Al A liE3~6-H 3.0 3.0 3.0
il e | LEEBA R 5.8 5.8 5.8
4 HE@%)&F 7y L E k| 54 54| 54
A3~6~H 3.1 3.1 3.1
- A7, AL E 7.8 7.8 7.8
R Ty 4.0 4.0 4.0
e (AT AL R 7.7 7.7 7.7
STHERE A 3 ~64 A 4.2 42 4.2




P OW BRI S (Mix,) R OWEESWEBIX 3EIEG (MSy) (2iE, 1997 4 (T&FEICK
T DRI A OFARIE  FEMR]) . 2009 F (TFEPE OWLBR T AR R EMKE
E) 1), 2019 . (IZEHEE SWER IR AR R ) OFER-RNFET D, 1997 FOFHAEIL

[F&HEE Wik (1999 HHifT, Al ek oWE 2 25 L4 5T, et oW EX 5y
BENEDLDLE L Iro72,) HATULRIOT — % Th D72, 1999 FELIRIIT 1997 DO FHARE R4
W U7z, 2009 REE, 2019 FEEICHOWTIE, HHFEICFER SN2 BEMOKEEFHEDOMEZ R L,
2000~2008 4-FE1T 1997 434 & 2009 AEFHA O N, 2010 4F~2018 4F-1Z-DU Tl 2009 44
& 2019 FFREONFEEZMFERT & & Lz, 728, 2019 FFED OFBICERE S =Ky &
V22BN SN D KFIZHOWTIE, K30 DX O ICHEHAE AR E LT,

9 2 B W BEER RIS (Mix,) 2311, PR OB SEES (MS,) ##32, &£
33 1R,

# 30 FRREXD KOS EI S D X2 BT D8R B DR E

X4y A | CLibE

FRALALER K F1BERI D EF % 3
" JESEBEFEY AL MHEN D EThigRNICEDEIND EFEE L, BT O EF %@ 1
R TEN TR B

AL (5A) S ABRIBA D I RE O FAE % i

sl FEEE (B AOR) CH,4 * N;O : 2006 4F IPCC A KZ 4 > 2019 A=tk B i % 368 A

CHy : 2006 4= IPCC A K7 A > 2019 4Eck B i % i H
SrEl | RifEEE (PR NO : S, SARIBEIZENOFIE, JRIZ 2006 4 IPCC A R
T A > 2019 F= KR % i
b CBoi) TER D YAV OB % 1 X 55 123

e (BZEFIH)

2006 4E IPCC A K Z A > 2019 4Fik

o 57 N N
Fred (1227 L) DR DB & T AT | B %

3t FH 2006 4ETPCC A K7 A > 2019 ik

e (1721 i) B AR (3~12 5> O FEHfE)

31 P oMoy BEEREIS (Mix,)

Ess W50 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 [ 2003 | 2004
LA [SARDBE 60%| 60%| 60%| 60%| 60%| 60%| 60%| 60%| 60%| 60%| 59%| 57%| 56%| 54%| 53%
SARIBE 40%)|  40%|  40%| 40%| 40%| 40%| 40%| 40%| 40%| 40%| 41%| 43%| 44%| 46%| 47%
WHA | SARYBE 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 6% 6% 6%
SRS 93%|  93%|  93%| 93%| 93%| 93%| 93%| 93%| 93%| 93%| 93%| 93%| 94%| 94%| 94%
ESS AR5 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
SURE | SA R 51%|  50%| 48%| 47%| 46%| 44%| 43%| 41%| 40%| 38%| 37%| 35%| 34%| 32%| 31%
SARIBE 49%|  50%| 52%| 53%| 55%)| 56%| 57%| 59%| 60%| 62%| 63%| 65%| 66%| 68%| 69%
BAL | SARSBE 6%|  5%| 5%  5%|  5%|  5%|  4%|  4%|  4%|  4%| 3% 3% 3%| 3% 3%
SARIBES 94%|  95%| 95%| 95%| 95%| 95%| 96%| 96%| 96%| 96%| 97%| 97%| 97%| 97%| 97%
ESS AR 5 ¥ 2020 | 2021 | 2022
LAY | SAIRGEE 31%|  31%| 31%
SARIBES 69%|  69%| 69%
WAL | SA R 3% 3% 3%
SRR 97%| 97%| 97%

(HHL) 1999 4EEELIRT « BIEICHB T AIRESNE N A OFARIE  WER CER 14483 A) (GEHEMHS)
2009 - . FEPEE OWMBLR TSR (2009) (BMOKIER)
2019 4R« FE Pt oM BRI ARSI (2019) (EAMOKPER)
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# 32

P oW EHIX 3 E S (MSy)  (FLAA)

5 A SRS BIER

SLBE T i%

1990 | 1991

1992

1993

1994 | 1995

1996

1997

1998 | 1999

e (1r A LLAY)

e (1 H )

K HE R

2.8%  2.8%

2.8%

2.8%

2.8%  2.8%

2.8%

2.8%

2.8%  2.8%

DAVAL%:

0.0%  0.0%

0.0%

0.0%

0.0%  0.0%

0.0%

0.0%

0.0%  0.0%

BRAGALER

Sl FE

9.0% 9.0%

9.0%

9.0%

9.0% 9.0%

9.0%

9.0%

9.0%  9.0%

B R R e I

Sh

7 PR SR ) S %

ARG

88.0%  88.0%

BEH]

0.2% 0.2%

88.0%
0.2%

88.0%
0.2%

88.0%
0.2%

88.0%
0.2%

88.0%
0.2%

88.0%
0.2%

88.0%
0.2%

88.0%
0.2%

AH R

AL TAKGE

SR

ik

S3REAL

Dt

K HE SR

Sl FE

1.5%

BH R R ) R I (e AL ER)

1.5%

1.5%

1.5% 1.5%

1.5%

1.5%

1.5% 1.5%

7 PR SR ) FE 1 (I UL )

L

2.5%  2.5%

2.5%

2.5%

2.5%  2.5%

2.5%

2.5%

25%  2.5%

L — R

A — R 2ERN

[T

96.0%

96.0%

96.0%

96.0%  96.0%

96.0%

96.0%

96.0%  96.0%

I (1 H BLN)

e (1 H )

AW

3L TFAKGE

PESEBETEN) IR

i)

pNEL %

4.4%

4.4%

4.4%

4.4% 4.4%

4.4%

4.4%

4.4% 4.4%

KITELIR

0.0%

0.0%

0.0%

0.0%  0.0%

0.0%

0.0%

0.0%  0.0%

BRAGSLER

Sl FE %

18.7%

PR PR ) P

18.7%

18.7%

18.7% 18.7%

18.7%

18.7%

18.7% 18.7%

7 PR SR 1%

HEFEIERE

13.1%

13.1%

13.1%

13.1% 13.1%

13.1%

13.1%

13.1% 13.1%

il

0.3%

L — i

0.3%

0.3%

0.3% 0.3%

0.3%

0.3%

0.3% 0.3%

S A PRI AL

b — BRI

[T

57.0%

57.0%

57.0%

57.0% 57.0%

57.0%

57.0%

57.0% 57.0%

e (1r H BAA)

e (1 H )

BEH

AL

UN3EFARGE

i

6.5%  6.5%

6.5%

6.5%

6.5%  6.5%

6.5%

6.5%

6.5%  6.5%

LDt
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5 AR Sy BRI JLBE 5 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 [ 2009
R (1 A L) - - - - - - - - - -
I (1 A R) - - - - - - - - - -
PNELA: 2.7%  2.6%|  2.6% @ 2.5% @ 2.4%  23%  22% @ 22% 21%  2.0%
oK 0.0%  0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
BALALE - - - - - - - - - -
i) FE 8.8%  85%| 83% 80% 7.8% 7.6% 7.3% 7.1% 6.8%  6.6%
B i T B 1) i P - - - - - - - - - -
S |5 AT BRI T - - - - - - - - - -
HETE RS e 88.2% 88.4%| 88.6% 88.8% 89.1% 89.3%| 89.5% 89.7% 89.9% 90.1%
BEH] 0.2%  0.2%| 01%  01% 0.1%  0.1%| 0.1%  0.0%  0.0%  0.0%
AU FE 0.0%  0.0%| 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
A TFAKGE 0.0%  0.0%| 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
PEXEBEFEY IR - - - - - - - - - -
SR JH 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4y Bl ZDih, 0.1%  03%| 04% 05% 07% 08% 09% 1.0% 12% 1.3%
B K H 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
i i) FE 1.5%  1.5% 1.6% 1.6% 1.6% 1.6% 1.6% 1.7% 17% 1.7%

B A s ) P (W S AL P
7 PR A S e (g KAL)

g 2.8%  3.0%| 3.3%  3.5% 3.8%  4.1%| 43% 4.6% 48%  5.1%
Hr{b—Hife . - - . i - - . . -
s [EHE— R : - - . . - - i i -
SR 95.4% 94.7%| 94.1% 93.4%| 92.8% 92.2%| 91.5% 90.9%| 90.2% 89.6%
KA (L 71 DY) . - - . . - - . . -
KR (1] 1) . - - . i - - i i -
A% 0.2% 0.4% 0.6% 0.8% 1.0% 1.1% 1.3% 1.5% 1.7% 1.9%
N R KIE 0.1% 0.2% 0.2% 0.3% 0.4% 0.5% 0.6% 0.6% 0.7% 0.8%
P PERE L . - - . . - - . . -
Eaolii) 0.1% 0.2% 0.3% 0.4% 0.5% 0.5% 0.6% 0.7% 0.8% 0.9%
PNEER S 4.1% 3.7% 3.4% 3.1% 2.7% 2.4% 2.1% 1.8% 1.4% 1.1%
KRN 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
e fl : - - . . - - . . -
RS 19.1% 19.5%| 20.0% 20.4% 20.8% 21.2%| 21.6% 22.0%| 22.5% 22.9%
B O S : - - . . - - i i -
2 P FE - - - : : - - : : -
HEFE S8 16.9% 20.6%| 24.4% 28.2% 32.0% 35.7%| 39.5% 43.3%| 47.1% 50.8%
Hrib 0.3% 0.3% 0.3% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
Hr{b—Hcife . - - . i - - i i -
5 AR B VB i — P ST : - - : i - - i i -
Hred 52.9% 48.7%| 44.5% 40.4%| 36.2% 32.0%| 27.9% 23.7%| 19.5% 15.4%
5 (L J D) . - - . i - - i i -
KPR (1] #8) i - - i i - - i i -
JEH 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.1% 0.1% 0.1%
AR 0.2% 0.3% 0.5% 0.7% 0.8% 1.0% 1.2% 1.4% 1.5% 1.7%
AT KGE 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.1% 0.1% 0.1%
PR BE R I . - - i i - - i i -
T 6.5% 6.5% 6.5% 6.5% 6.5% 6.5% 6.5% 6.5% 6.5% 6.5%
ZDih, 0.1% 0.2% 0.4% 0.5% 0.6% 0.7% 0.8% 1.0% 1.1% 1.2%
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5 AR Sy BRI JLBE 5 2010 | 2011 [ 2012 | 2013 | 2014 | 2015 | 2016 [ 2017 | 2018 [ 2019
g (1 A LN 0.0% 0.1% 0.1% 02% 02% 03% 03% 04% 04% 0.5%
g (1 A ) 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
K H W 2.1%  2.1%|  2.2% @ 23% @ 23%  2.4%| 2.5%  2.6% @ 2.6% 2.7%
oK 0.0%  0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
JRALALER 0.0%  0.0%| 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
i) FE 6.8%  71%  7.3%  75% 7.8%  8.0% 83% 85% 87%  9.0%
BR AR SR R - - - - - - - - - 7.9%
S |5 AT BRI T - - - - - - - - - 1.0%
HETE RS e 89.8%  89.5%| 89.3% 89.0% 88.7% 88.4%| 88.1% 87.9% 87.6% 87.3%
BEH] 0.0%  0.0% 0.0% 01% 0.1% 0.1% 0.1% 01%  0.1%  0.1%
AU FE 0.0%  0.1%| 0.1%  0.1% 02%  02% 02% 03% 03% 0.3%
A TFAKGE 0.0%  0.0%| 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
PEXEBEFEY IR 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
SR JH 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4y Bl ZDih, 12% 1.0% 09% 08% 07% 05% 04% 03% 01% 0.0%
B FEL A 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
R R 2.4%  3.1%|  3.8% 45% 52%  5.9%| 6.6% 713% 1.9%  8.6%
B A i i) 6 P (W SULER) |- - - - - - - - - 6.2%
P PR BRI RS I (W UL |- - - - - - - - - 2.5%
el 51%  5.2%|  5.2%  52%  52%  5.3%|  5.3%  5.3% 53%  5.4%
b — i - - - - - - - - - 3.2%
5 @¢~%¥ﬂ% - - - - - - - - - 2.1%
[eacil 88.9% 88.1%| 87.4% 86.6% 85.9% 85.1% 84.4% 83.6% 82.9% 82.1%
WrEE (1 A AN) - - - - - - - - - 12.4%
g (1 A ) - - - - - - - - - 69.7%
AL HE 2.0%  2.1%|  21%  22%  23%  2.4%|  2.5%  2.5% @ 2.6%  2.7%
A TFAKGE 0.8%  09%| 09% 09% 09%  1.0%| 1.0% 1.0% 1.1% 1.1%
PEEBEFEY L 0.0%  0.0%| 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Z DA 0.8%  0.7% 0.6% 0.6% 0.5% 04% 03% 02% 01% 0.1%
K HHz)g 1.2%  1.3%  13%  1.4% 15% 1.6% 1.7% 1.8% 1.8% 1.9%
oK 0.0%  0.0%| 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
SRALAILER 0.0%  0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
R R 21.8% 20.7%| 19.6% 18.5% 17.4% 16.3% 15.3% 14.2% 13.1% 12.0%
BR A B ) 7 - - - - - - - - - 11.2%
P PR B i) RS - - - - - - - - - 0.7%
HERS S I 50.3% 49.7%| 49.1% 48.6% 48.0% 47.4% 46.8% 46.3% 45.7% 45.1%
el 0.2%  0.2% 02% 02% 02% 0.2% 02% 02% 02% 0.2%
Bl — i - - - - - - - - - 0.0%
5 AU PRIB A AL ER e b — B2 25 - - - - - - - - - 0.2%
g 17.1%  18.7%| 20.4% 22.1% 23.8% 25.5%| 27.1% 28.8% 30.5% 32.2%
i (1 A LN - - - - - - - - - 6.5%
g (1 A ) - - - - - - - - - 25.7%
BEA 0.1%  0.1%| 0.1% 0.1% 0.1%  0.1%| 0.0%  0.0%  0.0%  0.0%
AW 2.1%  2.5%|  3.0% @ 3.4%  3.8%  42% 4.7% 51%  55%  5.9%
AT KGE 0.1%  0.1%| 01% 01% 0.1%  0.1%| 0.1% 0.1% 0.1%  0.0%
PEXEBEFEY IR 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1%
Tk 6.1%  5.7%| 53%  4.9% < 45%  4.1%| 3.7%  3.3% 29%  2.5%
Z Ol 1.1%  1.0% 0.8%  0.7% 0.6%  0.5%| 04% 02% 0.1% 0.0%
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5 AR 53 BRI SLER 7Y 2020 | 2021 | 2022

B (1 ABAN) 0.5%  0.5%  0.5%

IR (1 H) 0.0%  0.0%  0.0%

K H iz 2.7%  2.7%  2.7%

K ik 0.0%  0.0%  0.0%

SRAALER 0.0%  0.0%  0.0%

iR il 1 P 9.0%  9.0%  9.0%

B i B B il T B 7.9%  1.9%  1.9%

S | BT R i R EE 1.0%  1.0% 1.0%

HERRIE I 87.3%| 87.3% 87.3%

BEAN 0.1%  0.1%  0.1%

AB RS 0.3% 03%  0.3%

AFETKE 0.0%  0.0%  0.0%

PEZEFEFE Y LR 0.0%  0.0%  0.0%

SR 5058 0.0%  0.0%  0.0%
Sy Bl Z DM, 0.0%  0.0%  0.0%
e K HELR 0.0%  0.0%  0.0%
R il 5 P 8.6%  8.6%  8.6%

BRI BRI R B (R L) 6.2% 6.2%  6.2%
HPARIGR IR R ELER)|  2.5% 2.5% 2.5%

b 54%  5.4%  5.4%
i b— i 3.2%  32%  3.2%
5 B b— R A 2.1%  21%  2.1%
Jiined 82.1%| 82.1%| 82.1%
g (1 ABAN) 12.4% 12.4% 12.4%
(0, AH) 69.7% 69.7% 69.7%
AR 2.7%  2.7%  2.7%
AFETKE 1.1%  1.1% 1.1%
PEEBEFE LR 0.0%  0.0%  0.0%
Z D 0.1%  0.1%  0.1%
K H iz 1.9%  1.9% 1.9%
DAALA: 0.0%  0.0%  0.0%
JRALALER 0.0%  0.0%  0.0%
R i) R T 12.0% 12.0% 12.0%
B i B il FE 11.2% 11.2% 11.2%
7 PR B IR 19 0.7% 0.7%  0.7%
HEFEFE I 45.1% 45.1% 45.1%
ik 0.2%  02%  0.2%
W b— i 0.0%  0.0%  0.0%
5 A PRI A LR P b — B SE R T 0.2%  02%  0.2%
iR 32.2%  32.2% 32.2%
B8 (1 A LIN) 6.5%  6.5%  6.5%
B (1 A8 25.7% 25.7% 25.7%
BaH 0.0%  0.0%  0.0%
AR 5.9%  5.9%  5.9%
AFETKE 0.0%  0.0%  0.0%
PEEBEFE LR 0.1%  0.1%  0.1%
5858 2.5%  2.5% @ 2.5%
FDfh, 0.0%  0.0%  0.0%

(Hi4h)

1999 4 LELIRT « EREICHIT DIRELI RN A OFAERIE  FHUE CER 1143 A) (EEHIITHE)

2009 £EJE © AP OWAER IR ARE R (2009) (BEAOKPER)

2019 -« FHEYE WL ERIRDITAERE R (2009) (RAMKPER)

* LA, AAAICBEL T, [BEICKT DIRESRE T A ORAERIE HENE (LKL 114E3 H) GEERNHS) )
Tt B ORGEE B ENTORWA, BEFEO—EMWZ /R 720, 2008 FLIFTHZDWV T H 2009 4L
BelRUEEZEMAL, SR >WERXDEIEDEF 100%IC72 5 K 5. HEET-TnD,
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# 33

PEEOWEEIX 3 EIS (MS,) (RAA)

5 A SRS BIER

SLBE T i%

1990 | 1991

1992

1993

1994 | 1995

1996

1997

1998 | 1999

e (1r A LLAY)

e (1 H )

K HE R

1.5% 1.5%

1.5%

1.5%

1.5% 1.5%

1.5%

1.5%

1.5% 1.5%

DAVAL%:

0.0%  0.0%

0.0%

0.0%

0.0%  0.0%

0.0%

0.0%

0.0%  0.0%

BRAGALER

Sl FE

11.0% 11.0%

11.0%

11.0%

11.0% 11.0%

11.0%

11.0%

11.0% 11.0%

B R R e I

Sh

7 PR SR ) S %

ARG

87.0% 87.0%

BEH]

0.5% 0.5%

87.0%
0.5%

87.0%
0.5%

87.0%
0.5%

87.0%
0.5%

87.0%
0.5%

87.0%
0.5%

87.0%
0.5%

87.0%
0.5%

AH R

AL TAKGE

SR

ik

S3REAL

Dt

K HE SR

Sl FE

9.0%

BH R R ) R I (e AL ER)

9.0%

9.0%

9.0% 9.0%

9.0%

9.0%

9.0%  9.0%

7 PR SR ) FE 1 (I UL )

L

2.0%  2.0%

2.0%

2.0%

2.0%  2.0%

2.0%

2.0%

2.0%  2.0%

L — R

A — R 2ERN

[T

89.0%

89.0%

89.0%

89.0%  89.0%

89.0%

89.0%

89.0%  89.0%

I (1 H BLN)

e (1 H )

AW

3L TFAKGE

PESEBETEN) IR

i)

pNEL %

3.4%

3.4%

3.4%

3.4% 3.4%

3.4%

3.4%

3.4% 3.4%

KITELIR

0.0%

0.0%

0.0%

0.0%  0.0%

0.0%

0.0%

0.0%  0.0%

BRAGSLER

Sl FE %

21.8%

PR PR ) P

21.8%

21.8%

21.8% 21.8%

21.8%

21.8%

21.8% 21.8%

7 PR SR 1%

HEFEIERE

73.2%

73.2%

73.2%

73.2% 73.2%

73.2%

73.2%

73.2%  73.2%

il

0.0%

L — i

0.0%

0.0%

0.0% 0.0%

0.0%

0.0%

0.0% 0.0%

S A PRI AL

b — BRI

[T

0.6%

0.6%

0.6%

0.6%  0.6%

0.6%

0.6%

0.6%  0.6%

e (1r H BAA)

e (1 H )

BEH

AL

UN3EFARGE

i

1.1% 1.1%

1.1%

1.1%

1.1% 1.1%

1.1%

1.1%

1.1% 1.1%

LDt
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5 AR Sy BRI JLBE 5 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 [ 2009
R (1 A L) - - - - - - - - - -
I (1 A R) - - - - - - - - - -
K H W 1.4%  1.4%| 13% 13% 12% 1.1%| 1.1% 1.0% 1.0% 0.9%
oK 0.0%  0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
BALALE - - - - - - - - - -
i) FE 10.7%  10.4%| 10.1%| 9.8%  9.6%  9.3%| 9.0% 87% 84% 8.1%
B i T B 1) i P - - - - - - - - - -
S |5 AT BRI T - - - - - - - - - -
HETE RS e 87.3% 87.6%| 87.8% 88.1% 88.4% 88.7%| 89.0% 89.2% 89.5% 89.8%
BEH] 0.5%  0.4%| 0.4% 03% 03%  02% 02% 0.1% 0.1%  0.0%
AU FE 0.0%  0.0%| 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
A TFAKGE 0.0%  0.0%| 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
PEXEBEFEY IR - - - - - - - - - -
SR JH 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4y Bl ZDih, 0.1%  02%| 04% 05% 0.6% 0.7%| 08% 1.0% 1.1% 1.2%
B K H 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
R R 82%  74% 6.7%  5.9%  5.1%  43% 3.5% 2.8% 2.0% 1.2%

B A s ) P (W S AL P
7 PR A S e (g KAL)

%1k 22%  2.5%|  2.7%  3.0% @ 3.2%  3.4%| 3.7%  3.9% @ 42% @ 4.4%
b — i - - - - - - - - - -
5 @f/l:—%%ﬂ)ﬂ - - - - - - - - - -
[eacil 89.2%  89.5%| 89.7% 90.0% 90.2% 90.4% 90.7% 90.9% 91.2% 91.4%
B8 (1r A LIN) - - - - - - - - - -
I (1 A ) - - - - - - - - - -
AL HE 0.0%  0.0%| 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
INETFAKGHE 0.1%  0.1%| 02% 02% 03%  0.4% 04% 0.5% 0.5%  0.6%
T SE BESEN S - - - - - - - - - -
Z DA 0.2%  0.5%  0.7%  1.0% 12% 14% 1.7% 1.9% 22%  2.4%
K H e 3.1%  2.8%|  2.6%| 2.3% 2.0%  1.8% 1.5% 12% 1.0% 0.7%
oK 0.0%  0.0%| 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
JRAL S0 ER - - - - - - - - - -
TR 20.7% 19.6%| 18.5% 17.4% 16.3% 15.2%| 14.1% 13.0% 11.9% 10.8%
BR AR B ) 6 - - - - - - - - - -
HEFE I 74.4% 75.7%| 76.9% 78.2% 79.4% 80.7%| 81.9% 83.2% 84.4% 85.7%
el 0.0%  0.0%| 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Bl — i - - - - - - - - - -
5 AU PRIB A AL ER e b — B2 25 - - - - - - - - - -
[eacil 0.5%  0.5%| 04% 0.4% 03%  0.3% 02% 02% 0.1% 0.1%
i (1 A LN - - - - - - - - - -
I (1 A R) - - - - - - - - - -
BEA 0.0%  0.0%| 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AU FE 0.0%  0.0%| 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AL FKIE 0.0%  0.0%| 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
PEXEBEFEY IR - - - - - - - - - -
Tk 1.1%  1.1%| 1.1% 1.1% 1.1% 1.1%| 1.1% 11% 1.1% 1.1%
Z Ol 0.2%  03% 0.5% 0.6% 0.8% 1.0% 1.1% 13% 14% 1.6%
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5 AR Sy BRI JLBE 5 2010 | 2011 [ 2012 | 2013 | 2014 | 2015 | 2016 [ 2017 | 2018 [ 2019
g (1 A LN 0.0%  0.0% 0.0% 0.0% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%
g (1 A ) 0.0% 0.0% 0.0% 01% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%
K H W 1.0%  1.1%| 13% 14% 1.5%  1.6%| 1.8% 1.9% 2.0% 2.1%
oK 0.0%  0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
JRALALER 0.0%  0.0%| 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
TR R 7.8%  7.4%  71%  6.7%  64%  6.0% 5.7%  54%  5.0% 4.7%
B i T B 1) i P - - - - - - - - - 4.5%
S |5 AT BRI T - - - - - - - - - 0.2%
HETE RS e 90.1%  90.4%| 90.7% 91.0% 91.3% 91.7%| 92.0% 92.3% 92.6% 92.9%
BEH] 0.0%  0.0%| 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AU FE 0.0%  0.0%| 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
A TFAKGE 0.0%  0.0%| 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
PEXEBEFEY IR 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
SR JH 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4y Bl ZDih, 1.1% 1.0% 08% 07% 06% 05% 04% 02% 01% 0.0%
B FEL A 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
R R 3.0%  4.8%|  6.6%  8.4% 102% 12.1%| 13.9% 15.7% 17.5% 19.3%
B A i i) 6 P (W SULER) |- - - - - - - - - 17.8%
P PR BRI RS I (W UL |- - - - - - - - - 1.5%
el 47%  51%|  54%  5.7% < 6.1%  6.4%| 6.7%  71%  74%  7.8%
b — i - - - - - - - - - 7.2%
5 @¢~%¥ﬂ% - - - - - - - - - 0.5%
[eacil 89.1% 86.8%| 84.5% 82.1% 79.8% 77.5% 75.2% 72.9% 70.5% 68.2%
WrEE (1 A AN) - - - - - - - - - 10.3%
g (1 A ) - - - - - - - - - 58.0%
AR 0.5%  0.9%| 1.4%  1.8% 23%  2.7% 32% 3.6% 4.1%  4.5%
A TFAKGE 0.6%  0.5%| 05% 04% 04% 03% 03% 03% 02% 0.2%
PEEBEFEY L 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Z DA 22%  1.9%  1.7%  14%  12%  1.0%| 0.7%  0.5%  03%  0.0%
K HHz)g 0.8% 0.8% 09% 09% 1.0% 1.0% 1.1% 12% 12% 13%
oK 0.0%  0.0%| 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
SRALAILER 0.0%  0.0% 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
R R 11.2%  11.6%| 11.9% 12.3% 12.7% 13.0%| 13.4% 13.8% 14.2% 14.5%
BR A B ) 7 - - - - - - - - - 13.6%
P PR B i) RS - - - - - - - - - 0.9%
HERS S I 84.9% 84.0%| 83.2% 82.4% 81.6% 80.7% 79.9% 79.1% 78.3% 77.4%
el 0.0%  0.0%| 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Bl — i - - - - - - - - - 0.0%
5 AU PRIB A AL ER e b — B2 25 - - - - - - - - - 0.0%
g 0.6%  1.2%| 1.7%  22% 2.7%  3.3% 3.8% 43% 49%  5.4%
i (1 A LN - - - - - - - - - 1.8%
g (1 A ) - - - - - - - - - 3.6%
BEA 0.0%  0.0%| 0.0%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AU FE 0.0%  0.0%| 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 01% 0.1%
AT KGE 0.0%  0.0%| 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
PEXEBEFEY IR 0.0%  0.0% 0.0% 0.0% 00% 0.1% 0.1% 0.1% 0.1% 0.1%
Tk 1.1%  1.1%| 1.1%  1.1% 1.1%  1.1%| 12% 12% 12% 1.2%
Z Ol 1.4%  1.3%| 1.1% 1.0% 0.8%  0.6% 05% 03% 02% 0.0%
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5 AR Sy BRI SLER T 2020 | 2021 | 2022

*f”<1ffﬂuw> 0.1% 0.1%| 0.1%

I (1 H ) 0.1%| 0.1% 0.1%

K H iz 21%|  2.1%  2.1%

KL 0.0%| 0.0%  0.0%

SRAVALER 0.0%  0.0% 0.0%

R il 7 P 4.7%|  47%  47%

BR HOM G | FE % 4.5%|  45%  0.0%

S | B PRI B ) FE 0.2% 0.2%  0.0%

HERE B 92.9%| 92.9% 92.9%

B 0.0% 0.0%  0.0%

AR 0.0% 0.0%  0.0%

AL TKGE 0.0%| 0.0%  0.0%

PE S BESEY) I 0.0%  0.0% 0.0%

SAUSR s 0.0%| 0.0%  0.0%
Sy B Z DA, 0.0%  0.0%  0.0%
b K H i 0.0%| 0.0%  0.0%
7R il R P 19.3%| 19.3%  19.3%

BRACTR SR S B (R RLER) | 17.8%| 17.8% 17.8%
5 PR R ) 1 (MR 5L 1.5%| 1.5% 1.5%

il 7.8% 1.8%  7.8%

b — i 72%|  12%|  7.2%

5 Y — BRI 0.5% 0.5% 0.5%

,E?E‘é' 68.2%| 68.2% 68.2%

I (1 HUAY) 10.3%| 10.3% 10.3%

*”’(17)% i) 58.0%| 58.0% 58.0%

AB G 45%|  45%  4.5%

AL TKGE 0.2%| 02% 0.2%

PE S BESEY I 0.0%  0.0% 0.0%

ZDfth, 0.0% 0.0%  0.0%

Iuﬁi);s.s 13% 13%  1.3%

KIS 0.0%| 0.0%  0.0%

JRAVALER 0.0%| 0.0%  0.0%

T R 14.5%| 14.5% 14.5%

B 28 5 1) o P 13.6%| 13.6% 13.6%

P AT R ) S 0.9% 0.9% 0.9%

HEFEFE % 77.4%| 77.4% 77.4%

el 0.0%  0.0%  0.0%

b — i 0.0%  0.0% 0.0%

5 AU PRIR A A B e — S 36 0.0%  0.0%  0.0%

[iad 5.4%|  54%  5.4%

*”’(17)% PIN) 1.8%| 1.8% 1.8%

e (1 H ) 3.6%|  3.6%  3.6%

BEH 0.0%  0.0% 0.0%

AR 0.1%| 0.1%  0.1%

ASETKGE 0.0%| 0.0%  0.0%

PE S BESEY) I 0.1% 0.1%| 0.1%

R 1.2%  12%  1.2%

Z DA, 0.0%  0.0%  0.0%
(High)

1999 4 LELIRT « EREICHIT DIREL RN A OFAERIE  FHUE CER 1143 A) (EEHIIT#HE)

2009 £EJE © AP OWAER IR ARE R (2009) (BEAHOKPER)

2019 FREE « AP OWAIRIR AR R (2019) (EMOKPER)

* LA ARAICBE LT, TEEICBT 2IREDRT AORARME  HUE CFEA 114 3 H) (EEEINH
)1 T HRORSEIGREE S TR, HEFEO—BMEEZ R, 2008 FELARNIZOWVWTH
2009 FLIE LRI LEI G2 M L, e >WE X SEIG DEFN 100%I272 0 & 5. REEZIT> TN D,
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(N-0]

P oW EHX S n IZBT 5400 >WHICE ENLEFE (Avon) 1E. FEEK (P)
TS 720 1 H Y4720 O oW ha i (Nex) LEMABEZRELZLICEY, o
DENDEMEZBEORBELZH L, ZOREICHE WO BLEE S Mix,) MO SWE
HXoEE (MS,) %% U THEET 5,

Apnzo-n = P X Nex X Day X Mix,, X MS,,/1000

Ao : PEEOME B Sy n OBFERBPOHE SN D ERRE [kt-N/AF]
P FEOfZEFEK [TH]

Nex : 180720 1 HY472 0 O oW eEd s [ke-N/EH/H ]

Day : FMH% [H]

Mix, : BEEOWEBX S n OPE W0 - IRALEOEIE [%)]

MS, : HEEOWE RS n OHEOWE IR EES (%]

fA A (P), PR O HELIEEIS (Mix.) KOPREOWEBXEIS (MS,) (3 CHa &[A
CHIEZER T 5, 184720 1 BY720 Ok EHRE (Nex) [T FOFIETRET L.

OF0::E S

Shoc RNCEFRLRTTE 5 RM (2006) 3OREXEZMMT 5, 2720, A4 - Bk
FRFICEH SN DFEXDR 20z, b, WALOAE, fERFICESRVnatEo
RERz it - BRACIEER T 2,

# 34 FAFICBIT > EFREREXOEH 7L
o HEX
Nr=5.01*DMI'20 (R =0.84)

N¢ : &Aqﬂvﬁbﬁi [g/El]

DMI : ##)iBIE [kg/H ]

N, = 16.57%(CP/DMI)*100-138.6 (R2=10.56)
Ny RPEFEE [gH]
CP/DMI : ¥l % o X7 B/ B B b
Ne=4.97*DMI'2  (R?=0.97)
Ne: SATEFERE [gA]
DMI : "8 HE [kg/H ]

A
i;i Nu+Nip = 0.24N/"* (R = 0.96)
a N, : Rpgeda [g/H)
Nm: FLPERE [g/H]
N @ SHEERE [g/B]

KHLAE - B OA T EFREIT 0

BEIMEH T 2% /37 A—=2 XL TOHETRET 5,

3 Ehveth, FmEoci, JRREZ - f4 L WIS 2R FER RO T L i B ARSEFRAW, 77 « J485-1494,
2006
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i) e B s (DMI)
DMI i, SAEOFEEIMHED LKA @m T2 (£ 15),

i) ¥l & > "7 EEIE (CP/DMI)

MK X7 FEET CP%Z DMI CHl> TR 5, CP & DMIIE, SAEROHETEICMHH L
Bl a2 m AT 2 (F 15 KOFE 17), HE VXV BEEOEERBIIER SO LB L72
éo

35 H& o\ 7EHEA (CP/DMD) [%]

FofEE| 4 (H) Xy | 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
HIPE 13.7%| 13.8%)| 13.9%| 13.9%| 13.9%| 13.9%| 14.0%| 14.0%| 14.0%| 14.0%
YESLAE (206 13.5%| 13.6%| 13.7%| 13.8%| 13.7%| 13.8%| 13.9%| 13.9%| 13.9%| 13.9%
3PELLE 13.0%| 13.0%)| 13.1%| 13.2%| 13.2%| 13.3%| 13.4%| 13.4%| 13.4%| 13.3%
ofEdE| &£ () iBESy | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
HIEE 14.1%| 14.1%| 14.1%| 14.2%| 14.2%| 14.3%| 13.9%| 13.9%| 14.0%| 14.0%
Ve (206 13.9%| 13.9%| 14.0%| 14.0%)| 14.1%| 14.2%| 14.2%| 14.3%| 14.3%| 14.3%
3PELLE 13.4%| 13.4%| 13.4%| 13.5%| 13.6%| 13.7%| 13.7%| 13.7%| 13.8%| 13.8%
ofEfE| £ (B) X4y | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
HIEE 14.0%| 14.0%)| 14.0%| 14.0%| 14.1%| 14.2%| 14.3%| 14.3%| 14.3%| 14.5%
YESLAE 206 14.3%| 14.3%)| 14.4%| 14.4%)| 14.4%| 14.5%| 14.5%| 14.6%| 14.6%| 14.7%
3PELLE 13.8%| 13.8%| 13.8%| 13.8%| 13.9%| 14.0%| 14.0%| 14.0%| 14.1%| 14.2%
LofEsE| & () XS | 2020 | 2021 | 2022
YIPE 14.5%| 14.6%| 14.6%
VAL (208 14.7%| 14.8%| 14.8%
3PELL E 14.2%| 14.3%| 14.3%

iii) 2R EIE (N)

SEFHI RIS RO B IO L3 L 7 U T 5,

FRENRTA=ZFEH L CHRBENAIAEDO 1Y 1 BY4720 ok oM hEHEEIT
FICKDEITDEEBY TH D,

-35-



%36 FHMHFO 154720 1 BY7-0 ofE>hEFEE (5A) (Nex) [g-N/EH/H]
ofEE E D BKS | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
WIRE 128.6] 130.1] 133.2] 134.0] 134.9| 136.7| 139.2] 139.5] 139.9] 142.9
PERLA 202 148.5| 150.3| 154.1| 155.0] 1552 157.4] 160.3| 160.7] 161.2] 164.2
3PELLE 155.7) 157.5] 161.4| 162.4] 162.1] 164.4| 167.4] 1678 168.4] 1713
HL LA 82.7 82.7 82.6 82.4 83.3 83.0 83.0 83.2 83.2 86.7
- 2% A 7 H 53.3 53.4 53.6 53.8 53.9 54.5 55.2 55.8 56.4 57.0
A A3 ~6, A 20.6 20.6 20.6] 206 206 207 20.8 20.9 21.0 21.1
ofEfE| £ () IXS | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
IR 144.1| 1439 1453| 147.0] 1484 1502 153.9] 1546 1557 155.6
P 272 165.5| 166.2] 1679 169.9| 171.9] 1743| 172.5| 173.6] 1745 175.0
3PELLE 1727 173.4] 1751 177.2] 179.2] 181.7] 180.7] 181.9] 182.8] 183.2
HL LA 86.8 86.6 86.5 86.3 85.9 85.6 86.1 86.3 86.6 86.8
i A, 7 A 57.2| 574 577 57.9 58.1 58.3 58.5 58.5 58.5 58.5
" A#Eh3~6 A 21.6 22.1 22.7 23.2 23.8 24.3 24.9 24.9 24.9 24.9
ofEfE| £ ()X | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
IR 154.7|  155.0] 156.0] 156.1| 157.4] 159.5| 160.1| 160.9] 160.3] 163.6
P 272 173.9] 174.0] 175.6] 1757 177.6] 180.5| 180.8] 181.3| 181.3] 185.5
3PELLE 182.1] 182.2] 183.8] 184.0] 186.0] 189.1] 189.6] 190.1] 190.4] 194.7
HL LA 86.4 86.1 85.9 85.9 85.7 85.5 85.4 85.4 85.3 85.0
. A, 7 A 58.5 58.5 58.5 58.5 58.5 58.5 58.5 58.5 58.5 58.5
B A#Eh3~6 A 24.9 24.9 24.9 24.9 24.9 24.9 24.9 24.9 24.9 24.9
ofEE| £ () X5y | 2020 | 2021 | 2022
W 163.7| 165.8] 166.1
P 272 186.3| 188.9] 190.2
3PELLE 195.5| 198.2] 199.6
HrEL 84.7 84.5 84.4
. 25k AT 74 H 58.5 58.5 58.5
A#Eh3~6 A 24.9 24.9 24.9
#37 AP0 18N 1 BY720 o oW EHzRE JR) (Nex) [g-N/#/H]

-36-




FofkE| AKX 1990 | 1991 [ 1992 | 1993 | 1994 | 1995 | 1996 [ 1997 | 1998 | 1999

B PE 88.8] 89.5] 914 919 91.4| 925 93.9] 940/ 94.1] 938
P (288 85.8] 86.6 887 89.3 88.9] 90.2] 91.7] 91.8] 920 91.6
3JPELL 76.1] 7700 792 79.8] 79.5] 81.0] 826 8.7 8.9 8.6
LR 98.6] 98.6] 984 982 99.3] 988/ 989 99.1] 99.1] 103.1
. A 7 A LA 65.1]  653]  655] 65.7]  659] 66.6 67.3] 680 687 69.4
A #i3~64 H 27.4] 274 274 274] 274 276 279 28.1] 36.0 362

FofEf | FH)EXS 2000 | 2001 | 2002 | 2003 [ 2004 [ 2005 [ 2006 [ 2007 | 2008 | 2009
BBk 944 948 952 962 973 987 914 922 926 932
P 28 922 925 929 940 951 966 972 97.8] 983] 98.7
3FELLE 83.2| 834 840/ 852 86.3] 879 883 89.0] 89.5 89.9
LA 103.1] 102.9] 102.8] 102.6] 102.2] 101.9] 102.3] 102.6] 102.9] 103.2
B i AT . 7 H LA 69.7] 699 702] 704| 70.7] 709 711  711]  7L1] 711
A#p3~64» A 37.4] 385 3970  40.8] 41.9] 43.1] 442 442 442] 442

dofEfE| 4 (H)EX S 2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 [ 2019
PE 92.8 92.7 93.9 94.2 95.5 97.2 97.9 98.8 98.4] 101.0

PERLA | 208 98.4] 98.4 99.3 99.6] 100.7[ 102.1] 102.3] 102.6] 102.5 104.5
3FELL E 89.5]  89.4] 905 908 92.1] 935 939 942 942] 964
w3l 102.8]  102.4| 102.1] 102.2] 101.9] 1017/ 10L5| 101.6] 101.5] 101.1
A kA 7 A LA 71.1 71.1 71.1 71.1 71.1 71.1 71.1 71.1 71.1 71.1
Ap3~6r H 4420 442 442 442 442 442 442 442 442 442
ot D) ERXSr | 2020 | 2021 | 2022
B 101.3]  103.0] 102.7
PR |22 105.0 106.1]  106.3
3EELL E 96.9] 98.0 98.2
WRLE 100.8]  100.6]  100.5
A 2k AT, 74 H LA 71.1 71.1 71.1
Ain3~6r H 442| 442|442
@ AR4%

AR L RIS, B (2006) 4B EX AT S,

# 38 WHFICR T 2 EREREXOMEM 7k
FofELE FHES
Np=7.22*DMI'®  (R?=0.83)
N¢ : &quqﬁbii [g/El]
DMI ; #e 4R [kg/H ]

7L

Nu-=-14.96+0.60¥N;  (R2=0.78) N, : JRH=EFE [g/H]
N EFRERE [g/H]

4R, RERAEHCHOERRO Y H, BNOF—F 258 L Li-b 0T, SEITEbIRERE RY) 2
Wb O Lz, FARITREREFE U ORIRRN S 5 1 SFEET 528, A4 L F UG ORI
ZEA LT,

STLARIT AL A A LR LT E LTS TN,
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O FHES

Nf 4.97*DMI!?! (R2=0.97)
AT EHRE [g/R]
MI : Fz 8 EE [kg/H ]

BRI
AEE 4 N¢+Nm:024Nﬂ” (R2=0.96)
No: R EFEE [g/H]
quﬂ F&E [ga]

liﬁﬁﬁﬁi[gm

BEICKER T A= I TFOFHETHRET 5.

i) B EE (DMI)

W B (DMD &, PEE oM EOREICH A L7 Bl & 3t

i) ZERERE (N

EREIEIT, CP (ML > X7HE) % 625 THI->THHT 5, CP I,

fek DFEEN (£39) MM LAELT S,

-138 -
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#£39 CPOREAKLOMMHT—H

20074 E T

20084F 5 LA %

5
Ev

L3l o BE

N

FN=4.80xDMI
UN=0.44xW"*

SP=0.2xW"*

RPADFEH TR D

NP =FNx6.25+UNx6.25+SP+RP

CP=NP/EP

EP=0.51(fKE 150kglh [). 0.56(fAE101~149kg).
0.66(14ES51~100kg)

FN=4.80xDMI-Adj

Adj P DOFEFETHER D
UN=0.44xW"?

SP=0.2xW"°

MPm= (FNx6.25+UNx6.25+SP)/0.67
RP:AFDOFEH TR D
MPg=RP/0.492
MPR=MPm+MPg
MCP:AFDOFEFI TR 5
MPd=0.8x0.8xMCP
MPu=MPR-MPd
CP=(MCP/0.85+MPu/0.80)/1.15

FloREX
(LA AR, M
i, EE4)

(FLfE]
RP=DGx(235-0.195xW)

(2R, M ]
RP=DGx(235-0.234xW)

(e 2]
RP=DGx(235-0.293xW)

(7L AfE)
Adj=(100xTDNx0.64x0.25x0.5)/6.25
RP=DGx(235-0.195xW)
MCP=100xTDN

(L ARE D (4 E 200k g A ]
FN=4.80xDMI
RP=DGx(235-0.195%W)

NP =FNx6.25+UNx6.25+SP+RP
CP=NP/EP
EP=0.51

[ZHERT, N 4R )
Adj=(100xTDNx0.64x0.25%0.5)/6.25
RP=DGx(235-0.234xW)
MCP=100xTDN

(HE 5 4 ]
Adj=(100xTDNx0.64x0.25%0.5)/6.25
RP=DGx(235-0.293xW)
MCP=100xTDN

[HrE @8 A £ ]

RP=DGx(235-0.293xW)

[cied: D#eRE (497 A LLE) ]

RP=0

(iR RN )

TP(t)=(1.486% 10*xt*-4.247x 107 xt*+3.173 xt-0.328) x

[Brk (48nAET) ]
Adj=(130xTDNx0.64x0.25%0.5)/6.25
RP=DGx(235-0.293xW)
MCP=130xTDN

[ERkiEA= DHERE (49720 A LI E) ]
Adj=(130xTDNx0.64x0.25%0.5)/6.25

K= L oo e 3] (0.323x 10 % 43.000 10 x7-9.430% 10 *xt+11.263)x|[RP=0
(M) 6.25/1000 MCP =130xTDN
TP =TP(t)-TP(t-63) (TR IR 5]
FN=4.80x3.21/2.7 PP(t)=BW/40xTP(t)x34.37¢ """
DCPR=TP/38.5%30.0/63/0.6x1000+FNx6.25 TP(t)= 103707-5:698¢"-000262¢
LEESL PHEr ] (LR S5 ]
DCPR =53xMILK i
CP—DCPR/0.65 MP= (38xMILK)/0.65
T — DMLEZAE R, TDN:ATH{L= L ¥ —, WAKHE DMLE#ERE, TDN: AL R/ ¥ —, WAKH

DGHERH &, iR H$, MILK A% =

DGHERH &, thTiEH 3, BWARHMAE, MILKIZA &

B, CPOFAEIZDMID 12%I272 5 X 52T 5,

FREERICEIVEH L CP A2 4012, CPhOHEM L-EHEBEEL R 41 ITRT,
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#40 CPOEHIE [g/H]

- 40 -

FEEE |4E (B) X4y 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
2Ll 952.5| 952.5| 952.5| 952.5| 952.5| 952.5| 959.1| 965.5| 971.9] 978.2
BUEMEA (7 A UL B2kl | 763.5]  763.5|  763.5|  763.5| 763.5| 763.5| 791.8| 819.7| 847.3| 874.4
A 3 ~64 H 500.2| 500.2| 500.2| 500.2| 500.2| 500.2| 520.7| 540.9| 560.9] 580.5
e I _ 985.7| 985.7| 985.7| 985.7| 985.7| 985.7| 985.7| 985.7| 985.7| 985.7
(i) 77 A UL E1REARTG | 852.5]  852.5| 852.5| 852.5| 852.5| 852.5| 852.5| 852.5| 852.5| 852.5
Al A #h3~64 A 568.3| 568.3] 5683 5683 5683| 568.3| 5683 5683 568.3] 5683
bii! s 1Ll bk 673.7| 673.7| 673.7| 673.7| 673.7| 673.7| 691.7] 709.3| 726.6| 743.5
4 (EE) 7 ALL S| 614.3] 6143|6143 6143| 614.3] 6143| 644.3] 673.8] 703.2| 733.5
A 3 ~64 H 480.8| 480.8| 480.8| 480.8| 480.8| 480.8] 501.8] 522.7| 543.4] 563.9
SR A7 AU E 1,032.7| 1,032.7| 1,032.7| 1,032.7| 1,032.7| 1,032.7| 1,032.7| 1,032.7| 1,032.7| 1,032.7
A l3~64 A 751.4|  751.4| 751.4| 751.4| 7514 751.4| 751.4| 751.4| 751.4| 7514
SRR A7, AUk 1,010.0] 1,010.0] 1,010.0] 1,010.0] 1,010.0| 1,010.0] 1,010.0| 1,010.0| 1,010.0| 1,010.0
A l3~64 A 749.4|  749.4| 749.4| 749.4| 749.4| 749.4| 749.4| 749.4| 749.4| 749.4
EFEEE |4E (B) X4y 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
2Lk 984.3| 984.3| 984.3| 984.3] 984.3] 984.3] 984.3] 984.3| 963.8 963.8
BEEMEE |7 B DL E2REAE | 9012 901.2]  901.2| 901.2| 901.2] 901.2] 901.2| 901.2| 914.7| 914.7
A3 ~64H 599.9] 5999 599.9] 599.9] 599.9] 599.9| 599.9] 599.9| 726.2| 7262
W I _ 985.7| 985.7| 985.7| 985.7| 985.7| 985.7| 985.7| 985.7| 929.1] 929.1
(i) 77 A UL B ARG | 852.5]  852.5| 852.5| 852.5| 852.5| 852.5| 852.5| 852.5| 925.9] 925.9
Al A #h3~64 A 568.3| 568.3] 5683 5683 5683| 5683 5683 5683 654.5| 654.5
biil s 1Ll bk 760.1|  760.1| 760.1| 760.1| 760.1] 760.1] 760.1] 760.1| 760.1| 760.1
4 (EE) 7 ALL BRI | 7635  763.5|  763.5| 763.5| 763.5| 763.5| 763.5| 763.5| 798.0] 798.0
A 3 ~64 H 584.2| 584.2| 5842 584.2| 5842 584.2| 584.2| 5842 694.9] 694.9
SR A7, AUk 1,032.7| 1,032.7| 1,032.7| 1,032.7| 1,032.7| 1,032.7| 1,032.7| 1,032.7| 1,046.3| 1,046.3
A 3 ~64 H 751.4|  751.4| 751.4| 751.4| 7514 751.4] 751.4| 751.4| 799.3| 799.3
SRR A7, AUk 1,010.0] 1,010.0| 1,010.0| 1,010.0| 1,010.0| 1,010.0| 1,010.0| 1,010.0| 1,020.8| 1,020.8
A 3 ~64 H 749.4|  749.4| 749.4| 749.4| 749.4| 749.4| 749.4| 749.4| 841.3| 8413
EFEEE |4E (B) X4y 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
2Ll 963.8] 963.8] 963.8] 963.8] 963.8] 963.8] 963.8] 963.8] 963.8] 963.8
BUEMEA (7 A UL BT | 914.7]  914.7] 9147  914.7| 914.7| 914.7| 9147 914.7| 914.7] 9147
A3 ~64H 7262  7262| 7262 7262| 7262 7262| 7262 7262 726.2| 7262
W I _ 929.1| 929.1| 929.1] 929.1| 929.1| 929.1| 929.1] 929.1] 929.1| 929.1
() 7 ALL IR | 925.9]  925.9] 9259 925.9] 9259 9259| 925.9] 925.9| 925.9] 9259
Al A #h3~64 A 654.5| 654.5| 654.5| 654.5| 654.5| 654.5| 654.5| 654.5| 654.5| 654.5
bii! s 1Ll kB 760.1] 760.1] 760.1| 760.1 760.1] 760.1] 760.1] 760.1] 760.1] 760.1
4 (EE) 7o ALL IR | 798.0]  798.0] 798.0] 798.0 798.0] 798.0] 798.0] 798.0] 798.0] 798.0
A 3 ~64H 694.9] 6949 6949 6949 694.9] 6949 694.9] 6949 694.9] 694.9
SLAITE A7, AUk 1,046.3| 1,046.3| 1,046.3| 1,046.3| 1,046.3| 1,046.3| 1,046.3| 1,046.3| 1,046.3| 1,046.3
A3 ~64H 799.3]  799.3|  799.3|  799.3]  799.3] 799.3] 799.3] 799.3| 799.3] 799.3
SRR A7, AUk 1,020.8| 1,020.8| 1,020.8| 1,020.8| 1,020.8| 1,020.8| 1,020.8| 1,020.8| 1,020.8| 1,020.8
A 3 ~64 H 841.3| 841.3| 841.3| 841.3] 841.3| 841.3| 841.3| 841.3| 841.3] 841.3
FEEE |4E (B) XY 2020 | 2021 | 2022
2Ll 963.8]  963.8] 963.8
BUEMEAE |7 H UL R | 9147 914.7] 9147
A3 ~64H 7262|7262 726.2
. I _ 929.1]  929.1| 929.1
(i) 7 AL ESRT | 9259 925.9]  925.9
A H i3 ~6+H 654.5| 654.5| 654.5
bi . )5 760.1|  760.1|  760.1
4 H(;@ 7 AL BN | 798.00  798.0]  798.0
A3 ~64H 6949 694.9] 694.9
SLAITE A7, AUk 1,046.3| 1,046.3| 1,046.3
A 3~647H 799.3]  799.3]  799.3
SRR A7, AUk 1,020.8| 1,020.8] 1,020.8
A 3 ~64H 841.3| 841.3| 841.3




F 41 NOFEHME [g/H]
ofEfE | BB 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
2Ll 152.4| 152.4| 152.4] 152.4| 152.4| 152.4| 153.5| 154.5| 155.5| 156.5
IR |7 DL B2REA | 1222 1222 1222 1222 122.2| 122.2| 1267 131.2| 135.6] 139.9
A 3 ~64 H 80.0 80.0 80.0 80.0 80.0 80.0 83.3 86.5 89.7 92.9
e 1%L | 1577 157.7) 157.7] 1577 1577 1577 1577 1577 157.7] 1577
() 7 ALL IR | 136.4]  136.4] 136.4| 136.4| 136.4| 136.4] 136.4| 136.4] 136.4| 136.4
Al H#n3~6+ A 90.9 90.9 90.9 90.9 90.9 90.9 90.9 90.9 90.9 90.9
bii! e 1Ll bk 107.8] 107.8] 107.8] 107.8] 107.8] 107.8] 110.7| 113.5| 116.3] 119.0
4 HF‘ZE;: 74 A LA 1R 98.3 98.3 98.3 98.3 98.3 98.3| 103.1] 107.8] 112.5| 117.4
A 3 ~64 H 76.9 76.9 76.9 76.9 76.9 76.9 80.3 83.6 86.9 90.2
SR A7 AU E 165.2] 165.2] 165.2] 1652 1652 1652| 1652 1652 165.2] 165.2
B #3~62 A 120.2]  120.2] 1202] 120.2] 1202 120.2| 120.2| 120.2| 120.2| 120.2
SRR A7, AUk 161.6] 161.6] 161.6] 161.6] 161.6] 161.6] 161.6] 161.6] 161.6| 161.6
B #h3~62 A 1199 119.9] 119.9] 119.9] 1199 1199 119.9] 1199 119.9| 119.9
ofEfE | BB 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
2Lk 157.5| 157.5| 157.5] 157.5| 157.5| 157.5| 157.5| 157.5| 154.2| 154.2
BEEMEA |7 AL F2moRim | 1442 144.2] 1442|1442 1442 1442| 1442 144.2] 146.3] 1463
A3 ~64H 96.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0] 116.2] 116.2
e 1%Ll | 1577 157.7) 157.7] 157.7] 1577 1577 1577 1577 148.7| 148.7
() 7 ALL IR | 136.4]  136.4] 136.4] 136.4] 136.4| 136.4] 136.4] 136.4] 148.1] 148.1
Al Hil3~6,A 90.9 90.9 90.9 90.9 90.9 90.9 90.9 90.9| 104.7| 104.7
biil e 1Ll bk 121.6] 121.6| 121.6] 121.6| 121.6] 121.6| 121.6] 121.6] 121.6| 121.6
4 HF‘ZE;: 7 AL US| 122.2] 1222 1222 1222 1222 1222 1222 1222 127.7] 1277
A 3 ~64 H 93.5 93.5 93.5 93.5 93.5 93.5 93.5 93.5 111.2| 111.2
SR A7, AUk 165.2| 165.2| 165.2] 1652 1652 165.2| 1652 1652| 167.4| 167.4
A 3 ~64 H 120.2|  120.2] 120.2] 120.2] 120.2] 120.2| 120.2| 120.2| 127.9] 127.9
SRR A7, AUk 161.6| 161.6] 161.6] 161.6] 161.6] 161.6] 161.6] 161.6] 163.3] 163.3
A 3 ~64 H 119.9] 119.9] 119.9] 119.9] 119.9] 1199 119.9| 119.9| 134.6| 134.6
ofEfE | BB 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
2Ll 154.2| 1542 1542 154.2| 1542 1542 1542 1542 154.2| 154.2
IR |7 B DL F2RE AT | 146.3|  146.3|  146.3|  146.3|  146.3|  146.3|  146.3]  146.3| 146.3]  146.3
A3 ~64H 116.2| 116.2] 116.2] 116.2] 1162 116.2| 1162 116.2| 116.2] 116.2
. Lggll | 148.7] 148.7| 148.7| 148.7| 148.7| 148.7| 148.7| 148.7| 148.7| 1487
EF%EE) 7 AL IR | 148.1]  148.1] 148.1| 148.1| 148.1] 148.1] 148.1] 148.1] 148.1] 148.1
Al Hil3~6,A 104.7] 104.7) 104.7] 104.7| 104.7] 104.7] 104.7] 104.7] 104.7| 104.7
bii! e 1Ll kB 121.6] 121.6] 121.6] 121.6] 121.6] 121.6| 121.6] 121.6] 121.6] 121.6
4 HF‘ZE;: T ALL ISR | 1277 127.7)  127.7] 1277 1277 1277 127.7) 1277 127.7) 1277
A 3 ~64H 111.2| 1112 111.2] 1112 111.2] 1112 111.2] 111.2] 111.2] 111.2
SLAITE A7, AUk 167.4] 167.4| 167.4] 167.4] 167.4| 167.4] 167.4] 167.4| 167.4] 167.4
A3 ~64H 127.9] 127.9] 127.9] 127.9] 1279 1279 127.9| 1279 127.9] 1279
SRR A7, AUk 163.3]  163.3] 163.3] 163.3] 163.3] 163.3] 163.3] 163.3] 163.3] 163.3
A 3 ~64 H 134.6] 134.6| 134.6] 134.6| 134.6| 134.6| 134.6] 134.6| 134.6| 134.6
ofEfE | BB 2020 | 2021 | 2022
2i% Ll 154.2|  154.2] 1542
BUEMEAE (7 H UL E2RRT | 146.3]  146.3]  146.3
A3 ~64H 116.2] 1162 116.2
s Lggll | _ 148.7| 148.7| 148.7
(i) 7 AL ESAR | 148.1]  148.1]  148.1
A H i3 ~6+H 104.7) 104.7] 104.7
bi| o gLl 121.6] 121.6] 121.6
4 HF%E’%) 7 AU SRR 1277 1277 1277
A3 ~64H 111.2] 1112 1112
SLAITE A7, AUk 167.4| 167.4] 167.4
A 3 ~64H 127.9] 127.9] 1279
e LUz ee 163.3] 1633 1633
oA A 3 ~64H 134.6] 134.6] 134.6

ERALEHESNCAMAO TN 1 R4 of oW (Nex) 2R7 (R42,

#43),
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F42 WHAO 1EYETZY 1 BE7Z0) ok >WhEFRE (5A) (Nex) [g-N/E/H]

oot |4 (H) X5y 1990 | 1991 1992 | 1993 1994 | 1995 1996 | 1997 | 1998 | 1999
2m Ll 58.9 58.9 58.9 58.9 58.9 58.9 59.5 60.1 60.7 61.3
BIHMEA |7 H DA R 25 R 46.1 46.1 46.1 46.1 46.1 46.1 48.1 50.2 52.2 54.2
Ain3~64 H 21.5 21.5 21.5 21.5 21.5 21.5 22.1 22.7 23.2 23.8
e Lgglh b 63.5 63.5 63.5 63.5 63.5 63.5 63.5 63.5 63.5 63.5
HE(%?: 7 A LA 1S 48.1 48.1 48.1 48.1 48.1 48.1 48.1 48.1 48.1 48.1
A3 ~64 H 23.7 23.7 23.7 23.7 23.7 23.7 23.7 23.7 23.7 23.7
o 1%Ll b 40.1 40.1 40.1 40.1 40.1 40.1 41.4 42.7 43.9 45.2
HE(@?: 7 A UL B SR 32.5 32.5 32.5 32.5 32.5 32.5 34.5 36.5 38.6 40.6
A3 ~64 H 18.7 18.7 18.7 18.7 18.7 18.7 19.4 20.0 20.7 21.3
SR A7 AUk 61.3 61.3 61.3 61.3 61.3 61.3 61.3 61.3 61.3 61.3
Ain3~64 H 31.8 31.8 31.8 31.8 31.8 31.8 31.8 31.8 31.8 31.8
MR A7 AUk 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2
oF Afin3~64H 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2
oofESE |4 (F) hX 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
2550l 61.8 61.8 61.8 61.8 61.8 61.8 61.8 61.8 61.8 61.8
SIEMELE |70 A DL 2R AR 56.2 56.2 56.2 56.2 56.2 56.2 56.2 56.2 56.2 56.2
A3 ~64 H 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3
e Ul | 63.5 63.5 63.5 63.5 63.5 63.5 63.5 63.5 59.1 59.1
HE(;;: 77 A LI 1R 48.1 48.1 48.1 48.1 48.1 48.1 48.1 48.1 51.3 51.3
Afin3~64H 23.7 23.7 23.7 23.7 23.7 23.7 23.7 23.7 20.7 20.7
. 1%Ll 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4
HE@?;: 7 A LA 1A 42.7 42.7 42.7 427 42.7 427 42.7 42.7 42.7 42.7
Afin3~64H 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
SR A7 AUk 61.3 61.3 61.3 61.3 61.3 61.3 61.3 61.3 61.3 61.3
i A lip3~64 H 31.8 31.8 31.8 31.8 31.8 31.8 31.8 31.8 31.8 31.8
MR A7 AL 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2
A3 ~64 H 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2
ORI |5 (H) By 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
2% LL 1 61.8 61.8 61.8 61.8 61.8 61.8 61.8 61.8 61.8 61.8
BIHMEA |7 H DA R 25 R 56.2 56.2 56.2 56.2 56.2 56.2 56.2 56.2 56.2 56.2
Ain3~64 H 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3 24.3
e Lgglh b 59.1 59.1 59.1 59.1 59.1 59.1 59.1 59.1 59.1 59.1
HE(%?: 7 A LA 1A 51.3 51.3 51.3 51.3 51.3 51.3 51.3 51.3 51.3 51.3
A3 ~64 H 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7 20.7
o 1%Ll b 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4
HE(@?: 7 A UL B 1SR 427 427 427 427 427 427 427 427 42.7 427
A3 ~64 H 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
SR A7 AUk 61.3 61.3 61.3 61.3 61.3 61.3 61.3 61.3 61.3 61.3
Ain3~64 H 31.8 31.8 31.8 31.8 31.8 31.8 31.8 31.8 31.8 31.8
MR A7 AUk 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2
oF Afin3~64H 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2
FoofESE |4 (F) X5 2020 | 2021 | 2022
2Lk 61.8 61.8 61.8
BIHMEA |7 H LR 25 R 56.2 56.2 56.2
A3 ~64 H 24.3 24.3 24.3
e Lk lh I 59.1 59.1 59.1
HE(;;: 7 A UL E 1S A 513 s13] 513
Afin3~64H 20.7 20.7 20.7
Lo |UELLE 464| 464|464
HE(E’?;: 74 A DL E RS 27 a7 47
Afin3~64H 22.0 22.0 22.0
o A7 ALLE 613 613 613
AR s e, 31.8] 318 318
MR A7, AUk 60.2 60.2 60.2
A3 ~64 H 33.2 33.2 33.2
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#2433 AHFO 1884720 1 B4 720 Ot o EdE®E (JR) (Nex) [g-N/EH/H ]

‘FOTEE |4E (B) #X 5y 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
2kl E 73.9 73.9 73.9 73.9 73.9 73.9 74.5 75.1 75.6 76.2
BHEMEA |7 B LA 255 R 57.5 57.5 57.5 57.5 57.5 57.5 59.9 62.3 64.7 67.1
A #i3~64 A 35.5 35.5 35.5 35.5 35.5 35.5 37.1 38.8 40.4 42.0
s ﬁxui : 76.9 76.9 76.9 76.9 76.9 76.9 76.9 76.9 76.9 76.9
(i) 7 A UL E 1A 65.1 65.1 65.1 65.1 65.1 65.1 65.1 65.1 65.1 65.1
Hin3~64H 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0
ﬁ 1%Ll 49.8 49.8 49.8 49.8 49.8 49.8 51.3 52.8 54.3 55.7
HE(;E;F 7 A LA E 1A 448 44.8 448 44.8 448 44.8 47.3 49.8 52.3 54.9
Hin3~64H 33.9 33.9 33.9 33.9 33.9 33.9 35.6 37.3 39.0 40.7
LR A7y ALk 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2
A #i3~64 A 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2
MR A7y ALk 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0
A #i3~64 H 57.0 57.0 57.0 57.0 57.0 57.0 57.0 57.0 57.0 57.0
LEOFEHE |4E (B) IR 4y 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
25l bk 76.7 76.7 76.7 76.7 76.7 76.7 76.7 76.7 74.9 74.9
BIHMEA |7 H LL_E 25 R 69.4 69.4 69.4 69.4 69.4 69.4 69.4 69.4 70.6 70.6
Hin3~64H 43.6 43.6 43.6 43.6 43.6 43.6 43.6 43.6 54.3 54.3
s A Ul k- __ 76.9 76.9 76.9 76.9 76.9 76.9 76.9 76.9 71.9 71.9
(i) 7 A LA E 1A 65.1 65.1 65.1 65.1 65.1 65.1 65.1 65.1 71.6 71.6
A #i3~64 H 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 48.2 48.2
. 1kl E 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2
HE;E’E;F 7 A UL E 1A 57.5 57.5 57.5 57.5 57.5 57.5 57.5 57.5 60.4 60.4
A #i3~64 H 423 423 423 423 423 423 423 423 51.6 51.6
LA A7, ALk 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 85.5 85.5
Hi3~64 H 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2 61.8 61.8
MR A7, ALk 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0 83.0 83.0
* Hin3~64H 57.0 57.0 57.0 57.0 57.0 57.0 57.0 57.0 65.8 65.8
‘FOTEE |4E (B) By 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
2kl E 74.9 74.9 74.9 74.9 74.9 74.9 74.9 74.9 74.9 74.9
BHEMEA |7 B LA 2% R i 70.6 70.6 70.6 70.6 70.6 70.6 70.6 70.6 70.6 70.6
A #i3~64 A 54.3 54.3 54.3 54.3 54.3 54.3 54.3 54.3 54.3 54.3
s 1%L E : 71.9 71.9 71.9 71.9 71.9 71.9 71.9 71.9 71.9 71.9
(i) 7 A UL E 1A 71.6 71.6 71.6 71.6 71.6 71.6 71.6 71.6 71.6 71.6
Hin3~64H 48.2 48.2 48.2 48.2 48.2 48.2 48.2 48.2 48.2 48.2
— 1%L 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2
HE(;E;F 7 A LA E 1R 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4
Hin3~64H 51.6 51.6 51.6 51.6 51.6 51.6 51.6 51.6 51.6 51.6
<L A7y ALk 85.5 85.5 85.5 85.5 85.5 85.5 85.5 85.5 85.5 85.5
A #i3~64 A 61.8 61.8 61.8 61.8 61.8 61.8 61.8 61.8 61.8 61.8
TR A7y ALk 83.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0
oA A #i3~64 H 65.8 65.8 65.8 65.8 65.8 65.8 65.8 65.8 65.8 65.8
LEOFEHE |4E (B) IR 4y 2020 | 2021 | 2022
25l bk 74.9 74.9 74.9
BIHMEA |70 H LL_E 25 R 70.6 70.6 70.6
Hin3~64H 54.3 54.3 54.3
I Ul k- _ 71.9 71.9 71.9
(i) 7 B UL AR 71.6 71.6 71.6
A #i3~64 H 48.2 48.2 48.2
s U PA 1 57.2| 572|572
HE;E’E) 75 A UL E AR 60.4] 604] 604
A #i3~64 H 51.6 51.6 51.6
LR A7, ALk 85.5 85.5 85.5
A3 ~64 A 61.8 61.8 61.8
SRR A7, ALk 83.0 83.0 83.0
* H #i3~67 658 658 658
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3. EEHZORRINER - HERRE

F 44 OIHIERS B E (2006 4E5R ) LAREOSE I 1A% OUGT R

2009 £ H 2012 R H \ 2013 4R H
LD NoO HEH EDHE 7
| FV—izonT T4B.14 FD
ﬁkg;ﬁiifzgi fli] 225 T4.D.2 #Eih - S - —
Wt - Nt O BEE oW |
WZEH,
« HHFORRE KRN A & 5%
B%[X 430> CHs, N2O HEHR
Bz oW T, BEHRKES
TR AN
- B B %wu)LTéﬂfﬁiﬁ
- il oW T, IPCC H A
KT A > OEEITIEICAE
U7 BE R BT A,
PODIANE DT, 58 LI\ e s e g 3 1
W72 ) DY R R Ok ) : o
o e N (Mixn) K OHEESPE BX
o SYHOEFREA G T | e : N
R Ry (1997) & [5235 O HENY) Bt SYEIE (MSn) D 2009 4EE LA
W7 n 5 ) oLy | FCo T TRHEIEE oY
ST R SLBLR LA A F ) A
2014 FHEH 2015 FHEH 2018 FHEH
PEH - R R B B B
e
+ CH4, N2O HEHIFRELT GPG
égﬁgf;;ggéﬁg SRR, BAEDR. SAR
g QRN 2005 f | BB OB O PR EIC
) PCC A K54 v oz | 20T FHEOR, SR
HEAREK — S MEICETE BA OEALALERIZ B3 5 [E N
— o 7&13 .
PO A B (S ?£i;¢ijiéﬁéiz
RIRE) ORHREEIUN | o ot 5
FoBKETCRATLZ LT TR 2 e
L,
e oW 4 BB A
(Mixn) R OBEESHEHX
R 3 EA (MSa) 122V T, _ _

2000~2008 1L 1999 4R
8 & 2009 45 5 O NHF CHERT
T 5 HIEICER,
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2019 4 H 2020 FHEH 2021 4E4H
B - R B B B
B
PEH{R %K — — _
- WHEOHFESHEIZ OV
T, Y- JRE (1997) @
LA OHEE S B O | IR OB S 2 R R ;ﬁi?ﬁgﬁifﬁgé
DY DERRIZONT, FE | DT, el - B (1997) e DMI% e 247
TR W BE (1997) O [FE50 | © [FE0HmE#E T o jﬂﬁ,wﬁ X
PR BHEE 7' 0 7T by | 77 &) THRESHUZEED | ?Lﬁﬁtl;gtﬁo&ﬂﬁﬁtl:mjkﬁo
LEHENZEM S, DML | 5. DMI S 6 iET 5 HiE e T A z
NG R ET B IR E T YB3 EI S (MSh) 12
’ ’ SN, THEHE S
AR AR R © 2019
AR ARG 5 A

2022 FHEH 2023 FFHEHY

PEH - RN & B B
HER
HLAFKORAY O CHs HEH
FRENTDOWT, FK CHa %4 | ILA AR OV 2= o B il 35 1%
HE L% 2 KT (Bo) LOVAZ | @ CHs » NoO HEHERERIZ DU
" VR AR (MCF) OfE% | T, PR L mARICyEI L
2006 4E IPCC A RT A | TRE,
2019 A2 B AR OAEIZ BT,
EUES — —

(1) MPBLERSEICKTIEEARZE

1) B - IREREX
B STV 2806 0P BELUSMIBATOREX L RIER, B S JrH I, Fofeik
HeEE B BUTHEHIR R R U TR L T,

E =

EF x A

E : FOBROPEE B S O CHs T NoO JEH R G¥N20 DA 13 4428 /- U 5,)

[g-CH4 i g-N20]
EF : Jettifa%k [g-CH4/E/ B 1% g-N2O-N/8E/ H ]
A FORBREE R ¥ (58 - A

2) i RE
[CH.4)

FEIWHHA L TW 0P oW & BRI E S CHy PEHFRE A 2 45 12”7,
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# 45 FOPEOWEIIZME O CHaHEHARE (BFchan) [g-CHa/g-f 1]
ALERIX 5y LA ShiES
g 3.90% D! 3.00% D!
PN 0.20% )2 0.20% )2
DAL 0% VA 0% 7}
SRR (HA) 0.044% | D' | 0.034% | D!
HEREFE % 3.80% 7 0.13% 3
sial 0.4% o*s 0.4% 03
SRR (R « SARIES) 0.044% | D! 0.034% | D'
Gl 0.0087% | D' | 0.0067% | D!
(Fe5)
D : Good Practice Guidance (GPG) (2000) ®F 7 # /v MEZFIH (Asia DEEFIH)
J: BAEOBRT —% L e

O: EDT—4% L i&E

Z : FEANICHEHITE Z 520 L OREIC LY

Re
s

(i)

1 : GPG (2000) Table4.10

DR, AR DR, PR TRPESEIC R DR RN AP HIREA OB (5 2 W) ) HEREMREIC
BT 23BARTSE SRR 15 - S EERT IR B AR 3. RRAR IR ZERTIE & o 7 — B ERTZERT (2003)

D BPEICB T DIRENRA AOFRARE L CE 1443 1) (FERINH =)

: Takashi Osada, Yasuyuki Fukumoto, Tadashi Tamura, Makoto Shiraihi, Makoto Ishibashi, “Greenhouse gas generation
from livestock waste composting, Non-CO2 Greenhouse Gases (NCGG-4) ”, Proceedings of the Fourth International
Symposium NCGG-4, 105-111 (2005)

: IPCC 1995 Report :Agricultural Options for Mitigation of Greenhouse Gas Emissions, 747-771

F 45128V T D) EaRENTWD CHy HEHEAREUE, 1996 H&GT IPCC A KT A KT
Good Practice Guidance (GPG) (2000) [Z/R 417z Asia D Bo (g K CHyZBAERT v v v) (AL
FAZE 0 0.13 m3-CHy/kg-AHEY) . A4 0.10 m>-CHo/kg-EHEY)) KONMCF (* % 34435 %
AT, UTFToOXTHERHL W,

EFCH4—I’! = BO X 067 X MCFn

EFchsn : Y OWEBRIX Sy n OPEHERIC [kg-CHakg- B HER ]
Bo : xR CHaB&ERT > 2 v b [mP-CHo/kg-FHEM ]

0.67 : 2% 4% [kg-CHa/m*-CHa]

MCF, : GO E B 5y n O A X U FAERI [%)

RTHE . BRI EE K O MCF X, GPG (2000) 2B W TRERASR] (B, 1. 2V
RSN TEY , HPEOKRSEDIXEFICET D720, BHEOEEZFEH L Tz (3 46),

F£46 T 7 v MEOHEHRE D FEIZH VN2 MCF

SLER X 5y MCF GPG (2000) D43%E
Hr Rl 45% Liquid/ Slurry
R ) 2 I 0.5% Composting - Intensive
Gl 0.1% Aerobic treatment

(H#h) GPG (2000) Table 4.10

O EUE, TSR DIRENE N A DOFAHIH
S A7z 3.67 g-CHy/H/ A A LT/,

fetEfm CERE 1348 3 H) ) 1R
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[N.0]
BEICHH L T4 ode oW PRI E ) NoO HEHIRE 2 3% 47 12T,

£ 47 FOHRESWEIICHE O NoO PR (EFxao.) [g-N2O-N/g-N]

JLER X Sy HH4 W4
g 0.1% D' | 01% | D!
K H 2.0% D! 2.0% D!
KRN 2.0% D! 2.0% D!
SRR (5A) 0.25% 2 | 025% | P
HERR T 2.40% P | 160% | P
BEH 0.1% o* | 01% | o
s FERE (R - SARIES) 2.0% D! 2.0% | D!
el 5.0% e 50% | P

GE#)

D : GPG (2000) ®F 7+ /v MEZFIF (Asia DEEFIH)

I B EOBHT —% L0 RE

O: EOT—% L Vi%E

(Hig)

1 : GPG (2000) Table 4.13

2 : Takeshi Osada, Kazutaka Kuroda, Michihiro Yonaga, “Determination of nitrous oxide, methane, and ammonia emissions
from a swine waste composting process”, J Mater Cycles Waste Manage, 2, 51-56 (2000)

3 : Takashi Osada, Yasuyuki Fukumoto, Tadashi Tamura, Makoto Shiraihi, Makoto Ishibashi, “Greenhouse gas generation
from livestock waste composting, Non-CO2 Greenhouse Gases (NCGG-4) ”, Proceedings of the Fourth International
Symposium NCGG-4, 105-111 (2005)

4 FBREICR T DIRERDRA A DRAERIE  BER CER 1443 ) (BREEINmE)

5 : Takashi Osada, “Nitrous Oxide Emission from Purification of Liquid Portion of Swine Wastewater”, Greenhouse Gas
Control Technologies, J.Gale and Y.Kaya (Eds.) (2003)

B OPEHREE, BRI DIRENEN AORARIE  WER CER 134 3 H)) ©
0.32 [g-N,O-N/EH/H ] ZfEH L T\,

3) EBE
[l sh (CH) )

PSP E XS n ICBT 540 b0 SIS E ENLHHEDE (Ac.) (3. fZEIEK
(P) 12 1 B4 7= OFEMPEE & (Bx) ROEWWEHE (Org ZFLHZEIZLY, 4
MOPEE O SN L FEMAERY EORELZ TN L, ZOREIZHE W HELEEIS Mix.) K&
OGS EX &I (MS,) 23 U CTHERF L Tz,

Acpyn = P X Ex X Org X Mix,, X MS,, /1000

Acin : BEEOWE XSy n OFF SN DR I A A R [kt
P FHEOf&KRE [THH]

Ex : 1884720 OFRPEE Wi [ke/FH/4]

Org : e ST OFMWE AR (%]

Mixy : Je oW EBLX 5y n OHEESW 0 BE - IRAGWELOEIS [%)

MS, : BEEOWEFLX S n OHEEOWEFLIXSEE (%]

I (P) 3BT LRU THEMG (IRSNTMEEHNTWER (Re6)., BinL 7
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NI T NISELRNE S | B O E LW T (BB D, iy Ok )
B RS U R B (190 H) /1O B (365 H XL 366 H) #Z2&LBIW Tz, ),

1 58472 0 OERPEE S8 (Bx) X, [FBEICRBT DIEEHET AORARIE  BER Ok
EEMHEHL W (F48), AWERER (Org) FHATERUE 27 OEEEMHH L T\,

F 48 15EY 7=V OFERPEE Y E (Ex)

S TE e oW E [ke/BH/4F]
BNy SR
FHF 12.6 3.72
A 2F 6.77 2.49

(HY) SRS DIRERT A ORARIE i (PR 1443 H) FEEEINHE)

P oW o BEREIS (Mixe) K OWEESHE B EIE (MSy) (X, BUTOMERME -
W BELEREI S (Mix,) 133 31, HEEOME R EIS (MS,) 133K 32) ©H 6, 1999 FE F
TOME (TEHEICE T HIREHR N A ORAERIE  HRER) 22FEEIHEHE LTV,
[HcBish (N20) ]

P oMEHEX Y n IZB T 2E0 00t oOMTFICEENDEER (Anow) 1E. FIFRIELK
(P) 1T 18EY 7= OFMPEE i (Bx), EFREAE (N) 2R LDLHZLICEVENLHEED
ENHEMEZFEORELZHI L, TOREIZHE W /B AEE S Mix,) KOS S9E
X EIE (MS,) &3 U THERFL Tue,

An20-n = P X Ex X N X Mix,, X MS,,/1000

An20-n : PEEOWE LX) n OFFEMP DPE O SN LR R [kt]
P & ORI [THA]

Ex : 13472 ) OERPEE YR [ke/H/4F]

N: PO OEREAR (%]

Mixy : JEEOWEBLXS) n OYEOW 3 - IRALEEOEIS [%]
MSy : HEEOWEIX Sy n OPEOWE R EIE (%]

fAZEIEEL (P). 1 BN 7= 0 AFRIHEE & (Bx). HEE W/ BELERES (Mix,) K OWEE D
W PLIX Ay EIE (MS,) 13 CHy ERIUEEAMEHA LTV, BEEAR (N) I THBEHNHS
[EPEIC T DR RN A OFAFE  ER] OFE (F49) 2HL T\,

# 49 P oMt oOEREGSHE (N)
e EREAR
K4 Y 7

A4, AAL 0.4% 0.8%

(Hih) HBPEICRBT DIRENRAT AOFAERE  BER CPK 1443 1) GFESIHE)

[##cd (CHs N,0)]
R B R, ROBEE I B & 3 U TR Tz,
RS L TEEMEE ) OABEE, REPBEEOAFHREAS 24 H L Tz, 7238, 2002
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FERELIRT L Y 2005 AEFEOIIHFEAIFIE Lo 772D, 2003 4R & 2004 455 o i faa s &

(= TREFGI OB / ERERER)) OFHELHFEEL, ZOFEENRETOFET—ET
D EME LT, SEEOREIZRIEE) b BBEER 2 FH L, B> » i, T4
DS DEEFERERA (2000 4) WEE BRI | (OR S iRER R OFHTHUL
CEEIRBCBC R 172.8 A, BOHEL - 623) & JAFHC (AR %04 365 A & ARE . BOHHEL : 61)
DAz AV, i B B0 BB CMEEE L 190 B L3 LT,

7% 50 iRtk [5A]

ORI 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
FLHE 302,219] 304,206] 302,161] 294914| 2850066 281,603 277468 271,726] 265355] 257,786
R 99,723] 103,033| 105,109[ 105,636] 105433 103,150] 101,369] 101,252] 101,056 100,373
EofEMH 2000 2001 2002 2003 2004 2005
A 252,088 252,161| 251,138] 256,300] 232,700 238,938
P4 99,769] 100917]  99,733]  98400[ 98,400[ 97,945

(HHBR) SBEERRT (BMKER) (72721, 1990~2002 45, 2005 4= R 13 HEFHIE, )
(2) 2009 FERHEA RV M)IZEITHETESE

1) ¥ - RIREEER

WIEAEPY B S E BT AR EREFRE, 72770, B N0 SEHEOHE T ) —|2o
W, A _y NEECTORREEREE 2 [4B.14 ZOfth] 76 [4.D.2 PBos - s - Nk
BioHedoW ) ITEE LT,

2) BEHfR#
HIIENY S E ISR 2 PR & RIER,

3) EBE

LIS OHEHIZ DWW T, 5 1B T2 D OPFESWE L OPRE S h D% R B2 /TREZR IR Y
KRB A S L7 BB B9 5 72, S, R4 (& O BHEE 70 7T L)
X VRSN BIEICE T L EAToHEL R,

(3) 2012 FRHEA VRV M IZB TR EERE
1) BEH - RIREFEER
2009 FFEHIA N> R VBT 2 REA L Ftk BUTOFIE LR ).

2) BEHfR#
HIIENY S E TR 2 PR & RIER,

3) EBE
PR OW I BEALEEE S (Mixa) M OBEE SWEEERIEIS (MS,) D 2009 R LA DV T,
IFEPEOWILEAR DT AERIR ) DSHIC AR SN2, ZORRZEH L7z, 2008 4/

6 SN 2 LR YRR 13 2005 S EEEITR AR Th - 72,
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PIRTIE, 1B EdiERr R U TEEICBT DIREDR T AORANIE  RER) Z26HL
7=

(4) 2013 FRHEA VRV M IZEBITHEERZE

1) HE - RIREFEE R
2009 FFHEHA X MV IZB T A HEEAX L (BATOHIEEFEL, ),

2) HEHRE

HHFDRK « SAREESITRE KA X U 3EFEX 53 D CHay, N2O HEHIEREIZ DV T, BT &[]
U TR 23 AREEFRMOKPE Y B2 35 1T 2 MU ERBREE X R HEE FIE OBR R FHED 5 B EMKFEZEH K
TN AP BRI FE 2012) (BARKESR) | (RSN TEICEE L,
Fio. BT OK Sy L B0 1 BEYM 720D O CHs, N2O HEHEZHEHIREE LTHEM LTV
23, IPCC A RT74 L OREIFNEZABEL TN b, IPCCHA RTA 2 OFEHIEIC
BB LT PE RS (BT & R CREFIERGT SR ESRSREM) ITEF L,

3) REIE
2012 A X0 R U OB AIERE & FEE,

(5) 2014 FRHEA VRV MNJIZBTHEERZE

1) B - RIREETER
2009 FFEFEHA X MV IZB T A HEEX L (BATOHIEEFER, ),

2) HEHRE
2013 FEFEH A X B VBT D PEHIAREL & RIEE,

3) EBE

P OW BRI S (Mix,) K OHEEOWE X 3EIES (MS,) 1%, 2008 FEELARTIL &
PEIZRT DIRENRA A DOFARIE  HREMR . 2009 FELIEIT [F S PSPk AR
R ZMHEHLTWE23, 2008 DD, 2009 FEE CTRUCEENEDLIRELZERZ DL I A o~
Y MNUBETHEB SN L AFE 2. 2000~2008 4EJE A i OO PIHE CHERH S BT
BICETR LT,

(6) 2015 FRHA VRV M IZEITHEERZE

1) HEH - RIREETER
2009 FEFEHA X MV ICB T A HEEX LS (BATOHIEEFEL, ),

2) HEHRE
2006 5E IPCC A KT A » ~DOXED 7=, CHse N2O HEHIRE T GPG (2000) OF 7 /L k
a2 L TP & FR X412 DT, 2006 4= IPCC WA KT A4 DT 7 )V MEICERE
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L7 (BUTOHEHRE L [REE) . F7-. WHAED A Z UREE (SHARIBS) OHEHUREIZ W
T, CHyHEHRE I 4 o Ml B HE AR B A U TR U723l e, NLO HEH R BT R4
LR CEE I E - EeGT L,

3) EFEE

2014 AR A X0 M VIR AIEENE & Ak (BATOTREIE & [FRE, ),

(7) 2018 FiIgHA ARV M) IZBITRETEARE

1) HE - RINEFEER

2009 AR A Xy MV IZBITDRENX E FEE FEATOHEEFERE ),

2) HEHRE

A4, WHEDR, SAORIEBEAOEAVLE O HEHFREIE. CH41X 2006 4E IPCC A KT A
DT 7 F v ME, N2O 1 ZENOKEOMIREEZCH LTV, FLHEOR, SARIEES O
{LALERICBE T A ENOMFZERE (BA 6 (2017)) REEINT-ZI LML, XA TREINT
WAHEHURIR A5 2 L ICEE L (BATOHEHRE & FRE) .,

3) EFH=E

2014 FE4RHA Xy M VIR T IR R LR (BUTOMEE & & FEE, ),

(8) 2019 FRHEA VRV MNJIZEBITR2EEAZE

1) #i - IRERETER

2009 AR A Xy MU IZBIT D RENX SRR (BATOHE SRR ),
2) HEHRE

2018 AR A X R U2 D HEMRE & Rk (BUTO 1A LR ) .

3) EEIE

O S E R OHFE oW o H 1T, SR, L [R50 & E
a5 HOEHINTEEAFERAL TR (3E51)., ILASofBIRNES L FREC
g A7, DMIZEGERET A HEICERE LT,

51 1HHNTED 1 BN OPRE oM ELR O SWh D% 5E &

Srtm P& [ke/SE/H ] EFE [gNE/H]

Sl bR Y bR
AL 45.5 13.4 152.8 152.7
L | - KRR PE 29.7 6.1 38.5 57.8
B 17.9 6.7 85.3 73.3

(W) sgEygap i, JFHELE (ZEOHMMERE T 0 7T L), VAT AES (1.JASS) . 13(1). 17-23




(9) 2020 FRHA VRV MNJIZBTHEERZE

1) B - RIREETER
2009 FEHEHA X MV IZB T A HEEX L (BATOHIEEFER, ),

2) HEHRE
2018 FEARI A X M VIR D HEHRE L Rk (BUTOHIE LR, .

3) BEIE
WHAFIZBITS 1HEYS7Z0 1 B4720 o oMb aEdEaE (Nex) 13,

Pt BEHEE 7' 7T &) TRHSHUEEIEZ M L TW ey (R 52), AAFOSEZRRLE %
KV IEMEICRMT 57280, DMIENORIET 5 ITIEICER LT,

., REO [FZHO

LEEY 720 1 B2 o oM E L OHRESWh o%ER &

#* 52
R ZEFE [g-N/EE/H]
Z5]
By s
2 EE A 67.8 62.0
AHAYE 2k 62.7 83.3
FLH 64.7 76.4

(Hh) Fpkeih, FASA (FE0ORMMERTE S 0 7T ). VAT L5 (JUJASS) . 13(1). 17-23. (1997)

(10) 2021 FREBA RV MY IZBTB3EEAE
1) #i - IRERETER
2009 AR A Xy M UIZBIT L REXE FER BATOHE SRR ).

2) HEHHRH
2018 FEARIA X M VIR D HEHRE L Rk (BUATOHIE LR, ).

3) BBE
WHAIZEBIT D 15470 1 BY720 o oE (Bx) 1%, 8k, O TZE0dkiY &

WET 7T L] CRESNEEMEZEHL O (F 53). WHFOERERNEL X0 B
(IS 2720, DMISENORRET D HIEICEHE L,

#53 WHAO 1IN 1 B47-0 ok -oE (Ex)

S TE et o# & [ke/FH/H ]
Ny JR
2 ik AT 17.8 6.5
WA 2kl E 20.0 6.7
LA 18.0 7.2

(Hh) SEygsih, WA (FEOHMMEHETE Y0 7' 9 o), VAT L% (1.JASS) . 13(1). 17-23. (1997)

AR OHRAFOPE S EFLIXSE S (MSy) ([22OW T, [FHE P DY LFLIR 1 8 A b )
D 2019 FEFREREREDNANTK I N0, 2019 FI2HOWTIIFEFAEDEE . 2010~2018 Fl2-OWT
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1% 2009 FEFHAS & 2019 AEFAEDONREZFE T2 & & L,

(11) 2022 F12HEA ANV MY IZBTREEARE

1) #i - IRERETER
2009 AR A Xy M UIZBIT 2 RENX S FEEE (BATOE SRR ),

2) BEHRE

FOYEOWE PRI D CHaHEFHARE (EFchan) (R 1) ©9 5 D) LIRIATVD CHyHE
HIRHUE, 2006 4F IPCC A K74 D Asia ® Bo (Fx Kk CHy BAERT ¥ ) FLAS :
0.13 m3-CHuy/kg- A%, WA @ 0.10 m*-CHu/kg-HHEY)) XX MCF (A % U345 %0) (3 54)
ZHWTEH LTV, 20064 IPCC HA KT A 2 2019 Ak AR OMIZ T 5 L7z,

£54 T 75V MEOHEHFREOFFIZ W72 MCF

QLR X 53 MCF 2006 4 IPCC T A K Z A > D4y4E
I (W) 24% Liquid/ Slurry-Without natural Crust (I F-#) CTH H)
s e (L) 0.6% Composting - In-vessel (JIEE -3 CTHH)
SRR (BHA) 0.8% Composting - In-vessel (I EE -3 CTHH)
{i){t LA+, WA 0% Aerobic treatment

(H ) 2006 4= IPCC HA K7 A > Table 10.17

3) EFH=E
2021 FERHA Xy RV ICB T 2 EEN L RS (BATOHEEFER ),

(12) 2023 F12HA VANV MY IZBTREEARE

1) #Hi - IRERETER
2009 AR A Xy MU IZBIT 2 RENX S FEE (BATOE SRR ),

2) BB

2019 AEPEIZ i Stz TR SR O ELIRI ST ) (BKE) OFEHE YRR X sy
TG DNRE T SO 7 BRI SRS B 1T B R & BRI Bl S e 23, BEHARBUTET E IS
WG OXSTRUBMEEZEA L2 &b, SEl S emiX o PR o E 217 -
776
3) EEE
2021 R A X MU IZBIT 2 REX E FEE BATOHE L FER).,
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