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o ZUOIME 2006 AR E S=8 ZHAIRS] 28 F8E.
- Y= M= EUOI HISH CP7t 4~6%7t =2 H#
o FR0M 247IA MTS Aot HASH 3N LSS MM
- 203040 20173 CHH| 24.4% &%, 20503 EA ST
- 2HtA E SY BOHHIS2 TH2 3%, Z42 1.35%
o 20221 X SRSMNAZE NHA, MHEAIE Helio] 232

- =58 MTUWE AN AR AEH(2021, IPET)
- Y= A=REH HEE Ae S8+ 31(2022.7)
- BF MUHEAE, MTEE ALE AR Al QUIEIEBE 12 5

o HEOIAE MHTALR JHLO) CIUSH BI7H| $2 5
- X/t 300 13 SOF =243 M= 3-NOP7H QUE

HEUE =2t HEXHZ A=

o HILHOIA AHEEIX] Z5H= A0l THE L) HiE0| X
- EiXI, & At L SR X2 21t
- AlR W 212 RS 20I= A2 Algd| 2, o 24

o Bk £0F HEE EA(N) 422 OpAEHEA(N,0)2] §2
- LY A2E M A2H3e 3L
- Ot EtA0] HIBH °f 310u4L ZEiet =2

o BIESEOIM HERZS I3t ALR 7Y
- BIEE 20| M2|S HHH= AT,
- SOt AEIO] YXIDH, THAITQ! M= S,

o JUoME ZERE HE MZE MZH7H JHE0| A=E.
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il - .
Ii - -—HS-I' I] = = E DI H (nationalecocredit.com)
EawiA 2 0S| greeie | an | easa o u
(conversion factor) | g | MRARNED) | 7101%(%)
NjEA = SATIA HIEE) o 80%, 2ATIA E9j2] 7|8
(co) SpMeR0| B I SO LEY N8 A
{:EJ 21 12.4 LNGS] AR, SAIE /715 HAS0IM 24
OHIEFEA i T SR Y R 1 2L SEHM WY
NO) (FAHIR X H2 U S CeE)
HepEaiEA Da2i|AR Wa| e, BEAIS opA(1980)
[ERRR 4-000~10.200 | 45~100 0150 PE8| ZABD US
LSS 2 0f0IEIS) IHE ALE,
s 11,700 | 65~130 Zo271A9| YRR AL, D12 EUSS 20352MK] 5%,
HLTATS 2045A71K]| 80% 24 ol
TN o | FRRMRE ESMRIIM MESOE A, B0|wEl
(PFCs) ' HESO2 B0| S, YRS MAAR SR8 % 70%
&{s;-s? 23900 | 3,200 TRl FHAE, He| S| ool S

A =

2K SATIA SHISZ L UESH -
7= o 20304 [ 2010~20309 AHJ[E | 2018~20309 LH|[E

T e | MR gy | 0 g i

Zif=ar ZujEL

2005 3,548 47.1 44 6~

O | 030 |90~52% | 3695 | 699 ~49 2% 8,671 46.8%
10990

@2 o030 | 68% 255 609 58.1% 467 45.3%
1990

EU shay | (5E% 2,542 4,780 46,8% 4,223 39.8%

FHLICH gggg 40~45% | 401~438 703 | 37.7~42.9% 728 39.9~44 9%
2013

us 2030 AB% 760 1,300 41.5% 1,245 38.9%
2018

2 Sen | 5% 473 656 27.9% 728 35%
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(I7I2a7tA IMIED] H M, 2021)

. iﬂ'l 5- i

.éﬂ.ﬁ. .

e

e 0 | 20Mm am3 2016
4A71 £ 3007 39530 4045 4002 4,140 3580| 3946 3908 4054 4,164
4A Ja 1.078 995 1.023 1. 064 1,090 1.072 1.043 1.022 1.008 1.004
481 ghE2 2.829 2943 3023 2959 305 2908 2903| 2975 3046 [ 3.160
4A3 2T 05 05 0.5 0.3 03 0.3 0.2 03 0.2 03
AA4 FA(LE ) 26 26 26 26 27 N 36 45 53
4A6 & 1" 1 1" n 1 ) 2 2 10 11
4A8 x| 309 230 300 8 m 319 328 354 358 358
4810 A 8 7 & 5 4 4 4 3 3 3
A 4262 422 4300 4383 4403 4330 4318 4400 4471  ABe0

0=

B(&, 221) liEHI$E IPCC GLMIM XS5t

orD

LIes—

02 Dj&FE(NE)SIES.

o 715202 HHEY

22 | 2000 | 201 | 2012 | 203 | 20014 | 2015 | 2006 | 2017 | 2008 | 2019

481 £ | 2533| 2552| 2615| 2638| 2.700| 2510| 2404| 2431| 2516 2509
4B1a 24 711 656 674 e8a| 01| 67| 635 639 640| 640
4Bl BrS | 1.822| 1896 1942| 1954| 1999| 1838 1.768| 1.792| 1876| 1.939
483 @) os] o8] os|] 03] o3| o3| oz 03] o3| o3
484 FA( =2 a7 af o8 o8 102 115 134 168 197
486 U 12 12 12 12 12 10 10 10 1 T
488 K| 1.314| 1.04| 1176] 1201| 1.46| 1.166| 1.188| 1375| 1.400| 1277
489 7138 se| sen| 72| 72| 738 0| | 70| se| a2
4B10 M 29 25 2| 19 17 15| 4 12 n| n
A 4803 48522 4678 | 4738 4,707 4592 | 4504 4862 4908 | 4,897
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ORttetEA(N,0)2] ErEH

H fertiliser and
= = MH3

i EA4H|E, I volatilisation

> ORMEIEAC
Uy Hel2
7t=0] g3t
Al L EE S
O|EEIX] 28
T H2lZ
2 8=
b 20l

7|90,

Deposition

ORAFSHEIAN(N,0)2 E8

e CO,, CH. 2t &M XI2tgle] IR BR
-C0,:CH,:N,0=1:30: 310812 7 9&
- X243} 7|0{= CO,: CH,: N,0=65:15:6
o ORMZIEAZL 0|2
- EH-_"'I % %E Tr —r% ""’*l .EDIU x'-I'“EE ME
- |20 = 2ANFIL| A2 AM2(MH|R)
o ORMEHEAE QEEE OISHY X|F2LEt0| F9
- & 25~30km(M8SH)0IM AtelME Xt LES 01
o ORMBEIEAL 2 HiSHQ!
- EAH|2(43%), =2 T, S4HE R
- SEUUM SEH|R9 #RHIE K'Y 2087 HHIES 21% 24
o ORMBIEAE 7] S0l 1200 W £ G171 0F 1 7000HE A4
oF 1,3500HE0| A3 §7H Y 35008 =5
- 171 & 5% 17504 270ppb, 20184 331ppb
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o 2A7IA

e FAHSHE NI
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Tian et al, Nature (2020)
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Ol2FrErA L kA ZHIRIJF2?
o XF2Hel > 7|28 R 80 ¥
- NF2H8h= 16908 HFEE 0|0] AREAS

e ®X| x| C§7] & CO, == 406ppm(2017)
- X< 69 14 521 X8| CO, WF 5& 2,600ppm

® CO,= SHEQ dBu i St Y42

_l - ==

H3 QESo|H (Ozone Hole 2022, NASA)
19793 20094 20224
o== FEES FER

QEZ O] FHUY > 0lof Hol, AT0] S| U= Z2ItA
- 1989 2E2|= 9FE Mol 2t T2 7IA(CFC)e| A X
- BIX| 2HIALE|Q| CFC AFR S 99% ZIA g,
- 30| QESR 2066110| E0{0} 19804 $EO 3|28 2O E 0

- SAK| 7124 37129 S0IM O1EH & RN et
- EUIA S224 U 80| 4% 2118 9|

CO,7IAS 20| 2712 F8,

dH 02| 2H0|EAE F

- A28 CO, sk S7I2 &8 WHE2 30~40% S71=EHUS.
XI700 BBO| & 4 UUE 0/
® CO,& BHEO0IXIE EF0| OMLID| XIT0IA 8.
- 591 HO0jL A= CO,2| EBXQI 010 2150}
- 5591 MAMY SRS Qldll CO= B4BEY.
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=S HEHUE sl 288

o XA 2t ZEME AR E SSICHH
® Yo CEE 2 2 F SHIM MU= HiE

o AL LH 2pe| =T M7} AtRH|S| 71 29!
- 2% S7t Nl % 20~308 kg2 MiH| &

o B, Q2 ST Yo TUES o4F Ao Al Sl 51 SEY=e| A0 E.
o A9 ORMEFEA(N,0)7H £ X TH7 |0 HH=|0| 2E S| TS 7IHS.

[H2EA 7150] AMILHOIA £t 018 &+ = HEF
AlE LY ThulEle] Z380| E2 > AlgH| B, B3N

¢E A= L ZEHEE(CP) 2
o EU, 0|3, $50 MSES0IME CP| EAIL 918,

o ZLHWAE CP &20] 20164 11EMX| £|Ax|:== NH
- AIRZAIS0| AMEOZ CPE =0|= |210|9
- 20223 7HE 1~3%% O]9 X 2tE

o ORI L &= AlR 2 CP7t EUY HISHOY
of 2~4% = SFED AS.

e 220j= CPELCH = OH|:c At B2
SID OpO| 4t QP SO
AL HHEI0| OIR0IX| 2 US.
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Oi= NRC AIZHZE(2012)

o IHE, RY/HISES L 27 (NLX], AREFE, 0102

By Weight Range (kg

lbem 57 7-11 11-25 25-5i) 50-T5 T5-100 100-135
NE coment of the diet 1I.L‘-.il,|'l_g'lb 2445 2448 2412 2475 ZATS 2473 ZATS
Effective DE content af diet (kealfgy* 3,542 3,442 3,440 3402 5,402 3,402 3,402
Effective ME coment of dict (ocalfkg®™ 1400 3 3350 3.5 5.3y 3500 3 300
Esrimusted effective ME intsbe (kealfdayy it} 1.5402 3033 4 950 s 268 o, | 9
Estimated feed intake + wosiage (piday ¥ IR0 495 PLES 1. 582 3w 2636 303
Body weaghd gain (giday b 11 EEL] 585 T58 W 917 HET
Body protein deposition {gidxy) 128 147 141 I'x2
Calcium amd phosphoris (%)
Tioesl calciuna LHS (LE 1] 070 [EE . 39 032 [LE
STTD phosphons? 43 R 1] .33 0.5l 027 024 2zl
ATTI phos plirus " 04l 1] .29 026 013 021 (IR ]
Toasl phosphonas’ ik} &S (60 058 052 0.47 A3
Auaine st
Saorekarlized iteal digeuible bavis (%)
Auginine n6Hi mal .56 045 039 033 [}
Hiszidine ns2 LE- 042 034 029 025 2
Teanle i ane nry (LTS 063 oSl 45 0,39 33
Leacing 1.50 1.35 1L.33 0= ILES 0,74 [LE 5]
Lveine 150 115 L23 s .55 .73 kil
Mlet bl omine n4s3 DUE 136 0.2 24 1 | L1
Mecthiomine + Cysieane Kl (i) (i [FE 1] 4% [ [
Phe ey |nlanine [LEX ] 072 [ 051 044 057
Pheylalenine & tyrosms 138 125 114 (nkrd 50 il [
Threonne [LEH LT 033 059 032 148 [
Trypiophan 025 b2 .20 oy 15 [TNE] [T
Vinlime .95 D86 .78 (.Y L35 .45 4l
Total natrogen ERTT a0 235 an 184 1.ai 137

o IHE, RY/HISES HYL 27O B, %)

Body Wexghi Range ikg)

bem 5.7 7-11 1125 25.50 50-75 F5-100 100-135
Total baxis (%)
Argininz 075 68 62 L] LT .38 032
Histidline .58 053 048 o3 034 01,30 0.25
Isplencing [LEY 0.7e 073 05 052 045 3%
Leucine 1.71 1.54 1.41 1.13 oy .85 .71
Lysine L7 153 1.40 1.12 097 .54 071
Methioni 04 .44 40 032 024 .25 021
Methionine + cysteine L9 0.87 0,79 LAS ns7 11,50 043
Phenylalanine L K] a3 N6 050 (.50 043
Phenylalanine + tyrosine 160 1.44 1.32 108 nag .82 0,70
Threonine 114 (1945 08T 0 6 0156 0.4%
Trypiophan 024 0.23 0.3 LR L [Tk} (ML} oi3
Valine 1.0 1041 0191 075 065 .37 11.4%
Todal mitrogen 163 R m 151 220 194 1.67

2 Al L OFD|ctt s S6HAIT, EiXI2] MEHEHYS H26] LO0
OtD|:=tt JFES AR = US.

34 YEVR 202328
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sk AIXHZ(2022)

o AHE, RY/HISE AHR 9| 010| 3T AET(%)

=L &= Az L HERHE ZH 0 (1Y

H zkg)

7—11 1125 25—-45 45--465 6565 §5—120
DE & keal/ke) 3.542 3,490 3.40 2402 3,400 3.402
ME kel kgl 3,400 3,350 3.300 3.300 3,300 3,300
NE @R keallkg) 2,448 2412 2,475 2475 2475 2475
A4 H ebiglel 475 206 1.442 1.952 2,278 2,673
ehul:e 4t 87 aH%P
el 1.56 1.3% 122 1.01 0.91 0.76
el 2yl (.47 0,42 Q.37 3,30 027 0.23
HEl2d « A2g] 0, 5 0.83 Q.73 0.61 0.55 0,45
Efeyl Lol 0.90 079 (.66 0.59 0.50
EJEH 0.28 0.25 022 (1 ] 016 0.14
efe] =l 0,94 0.82 0n7a .61 0.55 0.46
el 136 139 1zz Lol 0.8l 0.78
gl Lig 0.97 0.56 0.7l 0.4 0.53

e A=, SE/HISES 1€ 3 0l 272 g/Y)
' AFkg)

=11 11-25 2545 45--65 65—B5 E5— 120
DE faHkealikg) 3540 3,490 3,402 3402 3402 3,400
ME #ak(kcal/kgh 3,400 3350 3,300 3,300 3,300 3,300
NE & 5Hkeallkg) 2,445 2412 2 4TH 2475 2475 2475
AL g3 whgle 475 506 Ladz 1352 2,278 2,673
opul gk g gle)®
Z}al 2 7.4l 2,60 i7.62 19.581 20.71 20.38
HIE| 2l 2.22 376 529 2,94 6.21 6,11
ez + Ao/ 445 7.56 10.57 1188 1243 1273
L R 482 6.19 11.46 1287 13.46 1325
EfER L33 227 317 .56 2.73 367
ofolAF-ul 445 T.56 10,57 1156 1243 12.23
il T4l 12.60 17.82 19.81 20.71 20.38
il 519 B.g2 12,34 1386 14.50 1428
HdgtEld 270 £i.30 831 9.90 10.36 10,19
| igkEbed + Blo]al 7 1197 16.74 168,81 19,66 19.36
# gl 237 403 564 634 6,63 6.52
ol o 211 5.20 7.40 A.32 870 .56
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(J@rgensen et al., 2013)
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Small irfestine
f= L ezea g
fi] BEE @
[ L F il
e Blond vessel | B
BB
e Exezal B,
ol @-!'!.r@, Wi “ Urine
B inaki: TG gy il |eg
(M1 M inlaka: B8 giday 1;_ a

228
aA

A= L S

B0l IHE 4% 4%

1100
-
e L
i j.____. ‘{f_._-:_,-o-"'
- e
- -"i-r':--.
i T —
oo o e e m—
LU e .
P il e
= ¥ / g
= et
< -
5 P 4 /
Z .
]
o
3 w0 A
g
=
LOO
400 ) .
-
30
——
-
30D
L " 13 15 (k) 1% zl 3
Crosde prolem, % as-Ted hasis

> MF| of 18%7} ML= H{&(128/7059)
> HFE o 54%7} MI2|=2 Hi4(25/46g)

(BI=YEMNSEE, 2022)

= Dpagcu af al, |2008] £-11 kg

=Pz leinin =4 =l (2004} 5A-T7 kg

o Fliwc o8 Al 2000 2551 by

Ehmo et o, UV BT M ka

——&hno et A, UV S T by
——2Zhad ot ol ROV} 103122 kg
——Lall = al. Q2013 3551 ko
——Lamaz ot al, [20UE 314G ka
——fimer b al, (2007) S5-47 kg

w Pl r ot al, [AZ] 23-0% kg
=== Pgny ul gl (ATE] 1a-34 ky
—a—Shriwer w & [200] 271160 kg

—Ling mars et al (P05 15 kg
——|lansen and Lewis (1YY 5 18105 ka

L Beleaa and Mokl RO03 12-20 ka
Lanh b al, (199 55104 kn
v il al, (159E) 14-26 by

= Lordea el al (FODE) 7-22 kg

2 A= L B3 S0l =0 40| BE 20| o,

36
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CHINX] BF CIEYENLEE, 2022)

= Horfeme e gl CAD] a5 kg
=1 yni-h =1 al GFOCT] 2494 kg
—— O Lol <1l (200£) AN-8S3 ka
Fhoo o al, (2019) 25-50 kg
——hao ¢ al. EOVF] 50-1F kg
= fhan ed al, GEOVYT A7 103 kg
== Fhian el al, GOVE] 102-132 ky
—=—Rall ut al, #0035 3345 hy
——Hall et al, (311 3) 3545 hy
——Shriver et al. {2003} 27116 kg
——Ferr el al (175 32 7 kg
s MR Bl Al C199R] 32 e
oG w1 99R) SR-104 ky
= Nakija and Silgander-Rasi [1990) 34-87 kg
YWaksia and Silander-Rasi [1998) 34-82 kg
[ Lo and K (20051 55 0l kg
4/ ——Herngndes ef al, A1) = L0 kg

Tole nilrogen snrelion, %

It a Hernhndss wt nl, #0131 55500 ky
a | aimilulz wl al, (AW 7-9 kg
an = Lardele o1 al, (A00E] 18-72 kg
¥ L "3 15 " 1 H F1 Otto ot ol (R003] 45-57 kg

Coonda grerl e, % ol hanis

2> Al L CHE 20| 2848 B, 28 HiE5E= 4= 3491 571
> A U SR 1%7} 571248 Ex L Y2LI0FHES 2 10% 57t

S0 L, 220 HEF (Z&4, 2020)
I\/.:-_P:mrin;}

Usehgroied 4
Hlric ari i/

9 425X G2 HUlE, 20| Hi2I= iEE.
- ORMEFEA(N,0)2] #210] Eli= YHLIOKNH,) 24 57t
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HHX] SF2E = CFO| MXF AT o
J"I'E I-H E—|E :ln[Hl [[I': E1—-I o0 o= (THEUEAREE 2022)
3000
+—a—0 —— Lkich, 201E |y T7)
o ;
oo B * i —— i, T iy 71
” i Llich, 2B [y 11350
#— Weelre, 3000 oy 114)
- e —— L, 2 ek 1)
E —— Lo, ST Tk 1)
E 1500 —— L, 2 Flckay 1521}
] .“"'"..H‘r" . = L, AL Pl 233
- 1000 i Herriances, A2 ik 1°7)
—8— Herruanchos, N2 fekn@01)
*—t—trgt—0 —— Horrande, 012 by 22360
S0 .____‘__._kr-O—l "
=y — - nanis, 022548
S e e #— AbckHvissoud, D10 kay M8
0 &— DspiaFickes, 2002 ddry 1-21)
15 17 19 11 3 25
P % B larmrme, 20090y 190

= H AE L TE 20| =0 |72 4Z0| B2iX|= 240] oFH.

xl & = CHO| XI e

Atz L SEHE st ME 50 24 HEE (BIRUZAIEZE, 2022)

A6

44
2

42
&
= L
E'—dn == Lllirich, 2018 (day 1~7]
1]
2 15 —&— Ulirich, 2018 (day 7~14)
[T¥]
= &— Ulirich, 2018 [day 14~35)
B -
E Lemmie, 2009 [day 1-40)
=4,

az ! ;

17 19 21 23 L

cP, %

> Mg L D3 0| 2245 22 HiEss FAE 2461 57
> A L S 1%7t 371245 Y2LoHIE2 2 10% 571
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O

SHEE

o Y=EME L BT 2%E SO0[H
- Al2HIZ 20~309/kg =2
- MECHH Y Atg 20| Al 84 7|9 H|K ®7| ALS 71 Alol=
9F 30~40# X|0|

o ALE L BfRe) T BT} T1N S| MR 21
- AR L Ol Ate] 32, OfnlicAt 2H0] HIBO] B2

o EUO HIgH =2 Y= A= L 2Fgel Yo T BES MTEo 2 SoIL7Iof &,

o 71= A LY TpEe| Yof cHEsS S0l= A
- Bl 2 HiE /= NH, 7} 2=
- Al2 LY CP 1% HZH Al NH, 10% 2= et 012 of et
- K23 Q9191 ORI A(N,0)E E0|= U
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