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Research on Changes of U.S. Hog Manure Nutrient Management
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Abstract: Since 20th century, U.S. hog manure management has undergone tremendous changes on
concept— policy—technology, accumulating treasury experiences of reducing agricultural non—point source pol—
lution along with nutrient management. As a traditional hog raising country with the largest amount of manure
to be processed in the world, China needs to draw on theU.S.experiences as follows: Setting up policy systems
to promote manure application for crops; Adopting technical measures for comprehensive nutrient management;
Strengthening financial support for practices of comprehensive nutrient management.
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1 EEABFRERDSHE
B F KU : USDA/Economic Research Service
POBLRIR : USDA, Agricultural Economic Report 824. Manure Management for Water Quality: Costs to Animal Feeding Op—

erations of Applying Manure Nutrients to Land.June19, 2003, p.14.
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(2 Steven Stoll. Larding the Lean Earth, A Division of Farrar. Straus and Giroux, New York, 2003, p.14.
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(@ F.H.King. Farmers of Forty Centuries or Permanent Agriculture in China, Korea and Japan. Rodale Press,1911.
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PR R R EZATE IR B IR T DATEAR R SR A A A& 4y, 5 FU 38 AE i &2 v A
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S 2 KIS YR A TR 436 47 BRI RO R, A 22 475 YRR A T AR
40% L) EO . FEREFETS I F o K B R INIR T 55 [ A/ AR TS e o M HL AR 2R 2645 I A4 Sh W 2648 5
FERGFEAEA AR T S FUR R ZERAR 2O, th i 6t ik - 3000 /K 5 YL n) J T @ 28 4

1991 4%, LA 35 Je WA R A5 0 g 5 A 7 S i 1) o8 2% B 4EFE 6 128 B (Smithfield Food Inc.) HFE
T Y AR BIAF Gz MM A i A 8 3 TS HEOA T, S5 A 2 B ARV I LIRS AH XS
TN HIL R B 3G N A 35 B (Bladen County )HESE T e K 0 A= 45 8 55, B KA R 8 2 it ik
2.4 T3k, AR R IA 876 Tk MR, db-RE AN NN 35 1 A G R K R R — A
1995 4R 2, bR % SN Ui X 35 R KRBT A: $ 375 1 (1) i R 38 T th & A it s , 3t 4000 3

O B (RE R A ), (IR ) 1980 455 4 1.
@ H.C.M. Case, Robert C. Ross. The Place of Hog Production in Corn—Belt Farming, University of [llinois Agricultural Ex—
periment Station, Bulletin No. 301,1927, p.163.
(3 Steven Stoll. Larding the Lean Earth, A Division of Farrar. Straus and Giroux, New York, 2003, p.7.
@ George Boody, Brain DeVore. Redesigning Agriculture. BioScience. 2006, Vol.56 No.10, p.9-45.
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LB B FRHE SO T IRTS Y ) —Fh R T IR DR K 5 Y@ Rk T4
BN TR FUREERT H R RIS A SRIN DL KoK 5558 S5 AN R AR (1 3% 3 IR 0 A e 1 e o )
e K H %51 (Total Maximum Daily Load ), FFRRUIS ATt B S W, R S AL E B 97
FEZEAE B 5% 5315 YeIh H n)

20 g 70 AR, SEERAE T IR B B 8 SR GH S HE 1 A K a5 K BT I A 1Y
JEETGYE T I R TS Kok B T R e R TS KR, 36 B EURHEE T I e R
T5/KIE R B BRI 15— B i ISR e AT BOR PG ANG L, | 1972 4E5006 GE K2
Ji 22 E IR BUR A 3K 20 AL T0 T3 M sCa s K AR SR i HETS s I A A4 1) 75 2
O, QE KR BR F & IR RAR 505 Ye e R G T UE S Oy BE M 3835 4l 1 T UE FR
WA BB 44 DM BB T LA & .

1974 4, e[ FREE LR 47 28 X A I K05 G Wi E 22 40 48 B Bl SR S AR 2L SR B 5 A T T
A S AR 12 4 H WAETCAME Y SRR E A K b B PR R SR 3 45 R UL RS SR SR .
FEFEFSAE 1000 DshP)Hfi LA 1@ siFRFEEAE 301~1000 ~sh¥ifr 2 8], HE R A TK
1 85 R R G AN TR 215 HE ATKAR 5 LA K 4% 1) 56 [ R SR T 18 BOK AR HE 2S5 1Y T A 57
SN E WL FRIEIA? . S LAFRIE R & T3 3R R G R TE [ K05 Yo M iHE 2 e 4% il
TEHEZ N

% 20 TH4g 80 4R, A S B K ARG A IRAS ) 1A Rl B KA Y o f 07 R Ak R GE
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PTG Y 5 64% 5 RS2 AR SRTS Y 8 T 2T e E A, R T5 G 5 57%®, Al TE Y FE AL AT A
PGt W I D K SR B 2 Taa i A AR IR s i n 5 % o gl D, 56 R0 5 G s BACR OF

(D Michelle. Nowlin,Point, Journal of Soil and Water Conservation, 1997, Vol.52, p.5.

@ Carol. J. Hodne, Concentration on Clean Water: The Challenge of Concentrated Animal Feeding Operations, A report for
The Iowa Policy Project,2005,p.10.

(3@ U.S. Environmental Integrity Project, 2014, p.14.

@ 1 I EL AR TR RS « (55 7R 20 BREOR AU Th E B R 7R ), CHEFRROE 2011 456 3 18]

& 5k GRS U5 YER ) , SRR 345) 1988 457 4 1,

© — BN EAAARY T 2.5 kTR 25 TR

(@ USDA, Agricultural Economic Report 824: Manure Management for Water Quality: Costs to Animal Feeding Operations of
Applying Manure Nutrients to Land.Junel9, 2003, p.8.

TR : CREZK IR R SR TS i) , (HREERIA3)25) 1988 4E55 4 .



20 g Uk EE £ R ERF N EETIMR

ANBIAE . TR, BT L7 Tl -

(DINH EAAEIRIX . KRR, A28t RIRTERRIE AR 22 5 Fl 45 2 Big S0 or i 54
PRHRE LT R 26 AR 2 1 SCIARIED . A ROR TBSR & ERl i okl , B R AT REHL 2L THAFE TR, R
A REHLY R A UL, 0 A My UBEARIE AR i e TP B3R 0 2R (DU AR AT A TRIHE
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(3) W B PRERAL . SR IR A SEAO T 5 e (8 2N 22—, T S 37 7048 B B Ak
AN AT HIT] , AR T A PR LR T I AR AL b A JBE S A 8 A, TS U MR 37 734 B
IRk Edb T B AR T

(ORBIAFG Y B I L o TS Y Th BRI 45 A7 il T ke 2 ) o A 4 sl A AL . —
SERMBLFRIE AT A B 2855 M 6 75 1, AN JEAE AL 7048 B A vh 8 I A T Ry I A

1982-1997 4F[8], ¢ R MR A A FRIHAT A 25% 7245 W IRDRL IR0 He Ak g sh = i, 73 512
75% TRV AR T A SR S5 T o IXSEFENERINE T 7E TR FE 7 AT BRI AR TS, KA 51900 R
F53 I 64% 19l 2 37 438t HAC R I, B A Ml T 5 Y 14 “E 2R IR
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Al A2 S N A TR, P ARt LA R B I AR 26 sk —FREDIRE B, 20 H4D
1), U= R AE I TE 2 - W RACAEN Y - T8 e 2 O S LR T i1 BRAE R IR (The Theory of
Pareto Optimality ) : LRI C h A7 R SILAY 58 458 S B T A 2 5k 2 S Bo 2 B URNC & A9 (I R9T) ¢
Sl I R AR B ORAS o A RSB BRI £ 5 S A S PR EOR A E 1), 1% 5 A 2R
Bs RBia rBOR S A B OCEZAMEN . i T ISR B A HRA IO A il L 58 2 3e e bh 20K, 26
] — Y PR 5 GBI VA BUORARH AT I B BAR A RCR , —Set ) 2= th B 175 oAby i o

1956 4%, 2T KX VU (R. G. Lipsey ) F1 3¢ FEHOR A 27 58 2 R ke (K. Lancaster ) 75 43 B e A0
PR BRI ELAL RIS TS, KA AT AR TC I 58 2 TE Fr AT ZORMTE LT
INTHEWAAAE RN A 2R IR X S it P R AR N AR ST 25 6 0 BRR R U . IROE3IE
BRSOl B RO B — ity T 7Lt A T 21 TE AR AN ] I ] T A T 372K 2R 0 Ml 2 K 23 S 3
BEURAT I WA RFEFEEGAL ", 3X— I NI BRSO R T R X 20— 75 YLl i) A LB SR )
RE IR Ath V5 Y T B 22 A, DT O AL S5 48 KT I BEAIR

(D Carl D. Esbjornson. Onece and Future Farming: Some Meditations on the Historical and Cultural Roots of Sustainable A—
griculture in the United States, Agriculture and Human Values.June 1992, Volume 9, Issue 3.

(@ USDA, Economic Research Service, Confined Animal and Manure Data System,2002a, http:// www.ers.usda.gov/data/ma—
nure/

@ P I (R EE GO AR s SR ED L (i A 52 )2015 4855 4 181,

(@ Adam Smith, The Wealth of Nations. Strahan and T. Cadell, London, 1776.

(® Lipsey, R.G.,andK.Lancaster, The General Theory of Second Best. Rev. Econ. Stud.24 (1956), p.11-32.

(© Nigel D. Key and Jonathan D.Kaplan, Multiple Environmental Externalities and Manure Management Policy, Journal of A—
gricultural and Resource Economics; April, 2007, p.115-134.
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FESS I G , AR DL BRIV Y £ B2 s FE0i o 400 LA () PR BE R 4 R RIS it , I %kl T U575
P LR G EA T 2B R ARV PR TS G A fa] S R) 53 A A T YA AR 24575 G, T
SEHCYAVESIAEY 255 IR 50 A TR SO 4R PR 75 G DR A4 v 7 358 I BUM B9 75 B BRBUCR
HAS R, 1998 4F 3 [E BUMHE T 1% KA T8 TR (Clean Water Action Plan ) , 2RO T TS YA
KT Y E B TR 1999 4ESE E LM ER MG QAP E B G KA B B RIS —
FARHG , I R B LA IR BT R (CNMP ), ZER MU AL J2 8 7005 26 75 1 S 3% 4038 G 5 B
X4, LIS/ IR B A5 a0 A FH AR 0 AN 2 7 2 T A Al T R 5 0
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B AL IR E BRI IS 36 [ FRFAAR 7 MR, V2 A 43R0 18 20 TR E
BB RN FRE LR S S (2 LA RS B AR 25 A A BB SRR I R &5k Flltd o AR =
T BRI BURN 5 2% N Hb 5 BUR AW i 37 12 T Bk sl F5 FH 275 0 B (0 352 33K R e 2 A I B
[ii=AE

R E I LAE T 2003 4FF1 2008 AEMEEIETT 1 G 1 7K i AR OCAR 20k 3R 38 15 HER 5 W iR
ZA5 Y IHE R S8 (NPDES )V AT R AIAE , AR il KA SR 58 ZE N0 i 5% 433l ik A AR T ek Ak . H.
TRAETT N A ALA - BUH 25 4F /24 /N 28 KURR 50 57 253505 BOH 28 T 3SR BIAR 58 50 57 5% i AT R
FRF A (CAFO ) 49751 B 43 [ 5815 Y sl HE R 48 (NPDES ) VR lIE , I 4228 35 40 4 BRI, 3T ELAAR 1
FEIG A R UMRIEZENE SR A RGE A s Brisor AT . FRAGMFG L HETE
“T W) HERObRAE ; 58 K35 AT 5 B IR AR IO LR, He BRI MR ATL Rl SR A LRI 0 37 4%
AR T4 B 2N FNARAE Y B K7 4 T oK BRE #EA T4, X —ZRBIE T K 22 193 ]
OB N FRFH B i BT AN SR A 2T (A H o 24 F il 2 s O (I I, 5% 0 A BRI A 5 70 PR
SEHEA T 5 AR FH R R o S e, IR BRI SR R R A PR A T . BT R
FRARE A R 280 H B AE A5 2R E , (3 i FIH 02 N8 = 0% 75 SR 3G, SRIE AR S S it 5% 8 H
R AL 2B Z 50 X AR BRI R 0 BR B St 5= /0 A B T S i, SRR Al T,
VEIRTIESR o3 (T SKARXS D, R FRFA AL b B 03 & B 25 2 il 0 (A5 LA 0 o B vE St
T E TR, T B 2 TN 130, 53 40, B AT T o 25 © v B 4 R S5l AR FH MK AR 3
HE A5 17T B R 450 ] 5805 YL ki HE 2 52 (NPDES )V AT UE R 22 2 Ak 5 5H 4 , A B R 20 S it 5 4348
BRI R f HBR B2 bl AR TG e o — BAR UL FRIEAR AR A8 A TR0 F ], SR8 385 38
AR AR5 e VAT SRR K O A i I (T it /K i ) T 32 B0 3 sl O A5 i b3 @0

Bl S UM BB A R B AT , M 1l 7 BORF U BB AR SAB LT 1 M 5 00, 7 ELE 3 e 2™ T R
BOR o WA AR M SR FRAE AR 500 ShAFRAL UL b iSRG 57 0Re A ZENE Tt FHUE D7 ) it HIZEAE

(D USDA, Agricultural Economic Report 824: Manure Management for Water Quality: Cost to Animal Feeding Operations of
Applying Manure Nutrient to Land. June 19, 2003,p.1.

(@ USDA, Agricultural Economic Report 824: Manure Management for Water Quality: Costs to Animal Feeding Operations of
Applying Manure Nutrients to Land.Junel9, 2003, p.9.

(@ Mallin, M.A. Impacts of Industrial Animal Production on Rivers and Estuaries, American Scientist, 2000(88 ): p. 26-37.

(@ Economic Research Service, USDA. Trends and Developments in Hog Manure Management: 1998-2009/EIB-81, 2011, p8.
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Jits FHZS AT B Z0AR BRI 100 b TR 33 13 45 2% (a2 P RE T = 25 1k A A KR TR Ay 17 10
AT IEAL s 25 1 EAE VKB 56 A T A THEAL ; 25 1R AERER R T 5% A3 1SR T 5 AT , B
AW RE S RIS ZENEBIA £ b o BRI HAT S EHLE T XM E & Mg R TS Te B s
P /NIRRT 2 LA SCREAT 3 /N A [ B S O,

B QT K 2R TETT A8, 21 28 9) 36 AR (R4 B iR 7E Gl s SO MAESR N S 3l T — 30
BRI/ PM2.5 BIERBIT IR BTG (13 1 48 SRR R AN B0 TS FRALA 4% FRVE T 25 <
BHLE R PM2.5 SRdfERI 23 HH R IAFR X FUAEAE PM2.5 R AR X sk A 4% 25 00 B 52 el ), 3Rl 2
BHfAE 2010 4E T SEBUAAR B AR . T2 & R 2875 6k b IR B A /<2 PMI2.5 ok A 3=
FRUR, s 1 5 B A S HE RO R v A 2 A R B DX el SRS S A BR A Sk A5 2 459, 2006 436
FE IR B R T — IS R & F P S 58 SHE B AT shit ), ot R & 247050,
ik AES 5 TSI Gl BERRIH Had BAAEM A KI5 B kA 519, 2010 45)5 , EE LR
P48 (EPA) il T 87 1 I 2 AR 15 1 B, ZESRAEHE RO % AR TE 25000 1L L FR58 5, TEie
SEFETT AL BRI T B SR, AR AR I 56 E A BE RY E E R B RE R
IRHERAR Y

A FHHERILAE IR EYE SELR A IR0 PRI T RITE S — 26 3% Y, S T RIS A I I 22 5 A M, 75
AT R ji) S FE AR S H I B R0 H (EQIP) AY W% 4 45 . BRBE U b I H T 1996 4R35
QB FRA M AR TE Y0 R AR IE 2R 30, o 38 B AV A SR TR O Jmy HLAR 67 53 S0, 2SR5
W EE L FRIEAIIN AT H IR BTS2 . 2002 4F- 35 [ (4 H 2 4= AR s 45 % 10 )Xo A58 ok d i il
H N ZE AT TIEEL, [T e 2935 A AR 5t RE =232 PR o e BRI B 1% 4 508 o B P Bl s
AIFE 6 AR I H A RR Y BT AN 45 5 50 &g B, T H B2 Bh 9% 4 vl BT 35 0045 B TR 1 G
il | B SR HE RIS Ak BB B ) 1R L L B ) 20 A 4 R o 11 508 T T 7= A )i SRR 2 45
1996-2000 4= , & [E| B4 45 A FREE B0 H (EQIP) AU 421k 2 1236 7T,2002 434N = 4 {23570 /
AF,2007 AEJE RIS 13423670 1 4F . Hirp 60% 1 5% 4 Tl 3R FE AR S 8RB 35 4048 BRI SE R TG 5 .
1997-2000 4F-3 18], 5% [ R [R) X SR F5 54 AR e 37 40 BAG FH T BT 18 () 0l 9% 43K 1) 4.35~11.51 3¢
TG/ PR o ARAFIIRN G A A 1) XK 2 4 R AR RV P R A5, 3k L U 2091 1 b3l A 2SR it
I, KA I BRI a4 BN AR A BE L I8 0 BRER .t T s 28 A0 A s AR 5 v , B
DIFEFAE 35 45 P AR T A ME AR X AR 229, 20042009 AEHATE] , 35 FE R R HIAE S 5837 S0t 2
FRATE BRI R DL B AR AR B o i i H 9% 4 SRR Hu I 2 B OLE 2),

O BARLL A% ZEiE : (R 255 TR BT &8 & FR A e b BN ZE 5 R , CREIRBREE)2015 AR5
5.

@ U.S Environmental Protection Agency, Air Pollution Regulatory Assessment for Animal Feeding Operations, Office of Air
Quality Planning and Standards, Research Triangle Park, NC,2000a.

@ U.S. Environmental Protection Agency, “EPA Takes Important Step in Controlling Air Pollution from Farm Country Animal
Feeding Operations” News release, August 22, 2006.

@ Environmental Protection Agency, Guide for the Agriculture and Livestock Sectors: Proposed Rule: Mandatory Reporting of
Greenhouse Gases, EPA-430-F-09-059, Washington, DC, June, 2009b.

(® Ribaudo, M., A. Cattaneo, and J.Agapoff. “Cost of Meeting Manure Nutrient Application Standards in Hog Production: The
Roles of EQIP and Fertilizer Offsets,” Review of Agricultural Economics 26(4) (2004), p.430.
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B2 =EFBERHIBEEFTSEEITR (CNMP)5REREREHFHITE (EQIP)
P B 1E S Z 1L (2004-2009)
K FH 1 . USDA,ERS, 1998, 2004, and 2009 Agricultural Resource Management Surveys
o WY RER S 2R & 7 404 B LA K AT PR AR ST e R oot H 5 B 4 574 3 LU 91 5 B AR TR 1
BB YRR

(=) EARFEHE

AP IR SR BRI 1 A P P 2 A RN AR AE R s /e 5 0308 5 A I s 5 ek AR 25
FRor TR R A0 SR AR 7 R0 ARSI AR E bR 0 — 2R RN S B3 21 o A0 N AL 4 - R0
iS5G B R AL P SAE 47, AR 2 4B AR FA BRI e B R 1), ECRIB i i 2
DS PEAR , 5 55 5045 B S BRI SR — B 35 4048 B R0 DL R AR e 5 . SEBRTE S A4 X
I NI S I E AR A 72 R S VoK M SR A A 55 40 - R G 18 17
R B AZ A H B RH R o045 & S UTRAE

MAERHEATLR GRS RN HERTE , FIEARGUREL ) SE 2105 0] & R 8354431
i, 1998 AEEEAFET 61971 4, F] 2009 FEF=3E A H Bk D3 24394 4~ 1F 4R FIE G
FEIE R HI A 1998 4F- ) 2589 SkHETNE] T 2009 4FAY 7930 k. FEMEFRIH AR A — AL AL 7 10 K &,
LRG0 R AR IR H AR I A

(D) KFUBLTERE () SRt 725 8] vh 58 R 3605 SR AL 3 ) 2 P () 2 853 3895 AL B 7R R
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