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TAFHERE 5% T FHEEBE T 2 730020)

WEEMERELRRVRRWZ A A EABHESI R REAW I, 1B —RELHEEAET RE T MY E
FTFEHREETZRM BB TREMES YR SRR NG LD T 6 A BB G 0B I E R4 (OHP)
— R IEY — R F 25 A R G (OICL) M & 11164 7= R 5 (ES.ESC fil ESL >~ MR EY — RE L& R 5%
(EICL) >4 m & 477 R 45 (IS, 1SC #1 IS ~E AN EY — R E LG/ R (ICL) , &3t 2 & LA 3k
A RIANBIERX LAMBSE . FEEAGRERBOUTEENEY - REL AL RS (CICL) MY/ KK
W—REGZEETREACL-R) HEHBE - REG A4 RE(CL-CE) R — K& &6 4" & 5 (ICL-
SP) RMIE ARG ACL-W)HEY — X & /BB G A4 7RG (CL-P) B Z H T E — € WIS ., &
WAL R G FRAFTE T 0K E ZMH X, B B e Kk e b B E RN 5t X oy il M E TE R4 AEM S KB
HAERE SR A S AL K AT BT BAR . /EY— K& TAEXN R R -3 Y MEY .
& HAYRMEI G P M s a B8 E . BNASEY — RES AL RGN N LB B4
5 RE R A 18 2 7 R RS MAFE DR A Gl RO B — iR A T 5, EBE X BIEY RS, KAER
G AT 55 R 43 AT B 4 ) A

KBER RN EY RE AV —REG G RERA ARG 5 B P45 4387 5 T

HESHEE.S314;98-05  XEARIRAE:A X EHS:1004-5759(2009)05-0211-24

Y B — RE LA £ 7R R 4L (integrated crop-livestock production system) EAEW4E 75 5 R & P MR G
MRl 2GR AR EENEYE RS 2R G4 E . WAL 13.5 42 hm?, 5 55 1
89. 7% s ML AT 54, 7AZ, di BRI 84, 196" o Az 4Bk 5000 LA B A28 A 45 88. 520 194 P9 .61, 0 0 Iy
I 26. 020 M & PR 4 7 4R 5 5. 4 42 6 5 A BRIF 87. 706 A 3R 2 5L 70 20 M4 3 (Owis aries) FIL 3 (Capra ae-
gagrus hircus)™?*1,

N R BB VR 5 PR B TR ) H 2R 3 L S 45 [ 4 AR 8t A ) b o8 3 Rl 25 4 IR S A O R S5 R
B RRA L] 4 E R G A 1 B ER 5 5 i 3 XU i N IR X 5 A o 1) e R ik 2 i P i Rl B
S, SR, BT XEY — RE LA RG R Z R0 BS54 B R L & AR 25 44 R 35 B T X R
BEAE Y 1), B rh R B MELA M B W% 2 5 AR LA . APTRIGEL I EY) — KBS G RGN LS
KRG RAEY 5 K& TAEOLE S0 25 G RGBS IR L T 3K S A [) A 285 DX A ol 5% 0 295 ) ) 2 T Rl
F G0 A B P HE PR AR
1 EY—HREZEEFREHNIE

R A7 0 R 2R E IR T RGP EY AT R B AT AT LR E AR . E— K&
G R £ LI A G (mixed system) 0 8 FIR  » SUBRE9) — 5 8 55 4 4l 5 integrated crop-
livestock agricultural system) JVE¥) — R & IR G & 45 (mixed crop-livestock system) \JE & KM & 4t (mixed farm-
ing system) JVEY) — K & R 4 (crop-livestock system) 8 %5 & A\l & 4t (integrated agricultural system,IAS), 1E
VW XEJEGERGMA TES R, LI 2 A KR EY®H K. UH 85, AR EWEZ, AR5
SN 58 AR FR G S B R A ORI 2R R B AL PESS S 00 6E H G I 20ELL E S, RIBEY SR EH

xRS H A :2009-02-22; 2 19 H 8 :2009-05-12
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AR A 6 T 25 R B AT 20y 6 2K

DS AR 7= 5 58 8 A 23 A1 3 A7 AR R 580K 0 3 2Z A f7 A2 A6 SR BE & . Mortimore™™ $1 5 & 4B 7 FIAE Y
A7 R AETER R S RO RGEVE IR G R R G . AHEBRWE R AE”. “G7MRGEHE .

DPAEY AT H X EHE LKA AIAZI G FEa I, &% 5 5 R R BUR T H AR (livestock, envi-
ronment and development toolbox, LEADY AN AEWARIE 5 X & W R &5 2R G REE . 6K MWL R
BN EEE RS, ARG MAR”.

DEMEYERENSHLESHAE., EH bR oF 78 8 7 427 (Consultative group on international agri-
cultural research, CGIAR) /Y 5 X B R G R —NRGW A RER MR G R RG . EVAETSKEE
PEERTTAT RN SR R PR A B TR R B 5O A TS IR

D EEW AT S RE L EAVEMRE, Seré il Steinfeld N HIR G RGP R E Mk 10% L ok A F1E
Y= g VB AE . B 1020 A B R Gk A K & DAAM ARG 3. S A s AT R
A2 7 R 7 A 7 AN R W A R T (AR S0 8 R ML

S MHEW L S K& AT W EAENLR . Aguliar F1 Botero! ™ A R 1EY A | 3 ¥ 55 240 43 40 H.AE FHTE W2
BRGETREZHMBRAEE, - TFRENH(EEERFAY FEERID D TRENBEA. BUL.XE
HEW A VR A 7 AR MIREFF R IR R E AT RITMERE Y SRem A 5 i BB G A REEM SR
B AR BT 1) 5 SR TSOOG TR I 45 0 R 80 v ) HE D L R 97T AIORE /D B AL Cor
ganic agriculture) ¥ B AFAE 1T,

OB EY 5K E W EAEERE . Carr" U EIE RV EEY — KB LGB RGN AF 1040894k
FHHE RS A oy F 2 . RO A B — M BRI AR — K E W G PR s A Rk
AP E RO R A TR I R S g et

BRAMY —XEGERER PO EEW R MEE L 2 ARl —EMEER R ES R E.2
ot 2R 72 - 2R 48 22 6] A4 UG PR A ) 5 R I M 2%, — > T R IR FED AT LLIE S — D R R R, DL4ERE RESE
BV G RERCEM . IPRG AR ARG, FEERAEY KB LS HE CH R 5235 /9 BAE o R W
REBAT L 5SS K BE SAES AP IAEREAR . 5426 ZEMN N RIEY K E T I1E ™
Y.

2 B REGAERLREZREW

Al BN 1 JT ZAERGFE R KB A L4 (fertile crescent) Flrp [ W LU ik T A8 455 L BUIA MR &
JEMTI A S AL SO AL TR S K& AR S T AR R G AL A I X ROl R G 1 AL A AE
I IR 55 8 1 547 0y 22 5 HR B AL VEY) — K &w BAE RS,

2.1 T

46 JR S50 0T Lt A R SR A AT 5 W P R 2 D5 4 BB, DD BRI B B R A MR
DA B & BB i AR R IR A . 3) IR B B, Al D AR 7 B Bl TR IR R R AT
ARIESE A MU 7 B B AR B A T A B B AR S R & R BR RN . 4 RO RS R R Y B
B2 e Ml B B P RE S R e 1 BRSO R G H MU R A A S Eh A T RS BRI — R
AR RGN 60 %0 LA L R E R R SR & R 0 RE AR T RO S R R SO g s B K i
B RTTMCR G S 555 R G AR S BT BB R R IR A 2%

Pingali™" FZ LI Ry B 8 AR RFELTT T 4 A KRB EL

D R4 2546 B Bt (preintensification phase) . A Jj/v, = #u5EUR & Ak A= 7= MO F 57 3l 18 A Fh R
TAAR D . VWP MR & A7 I AT B TR G G I

2 LA B B (intensification phase) . fEYHISGFE M MR 78 T MIZENEAHIR &R o W)W 5 46 . 1 1y i A 7 3R
T3 7 RIS IES  5 3 I 35 4 ARAFAE D RV BORL R GRS A A A S IR A RO AR L L X A B
BHLAS 2 AN UK S & 1 5 SIS K3k sh i A 7 B 3Z KR A B A FE % DRl AR 25 5 AR S J2 W 30T AL
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MERGETRE.

WA Z AL B (income diversification phase) . SMECASE I DL & Bom it & L GRUE R . Rz
(] 4 8 1) 90 ) S ISR AP AE B R IR VR R AT K3 AL sk S RHE W B e ) T R s 25 5 R R

DL LB B (specialization phase) . ¢ e LT M Ab A ™ . i1 A il A 1 5238 32 iy Al 7 i 45 408 1Y
BH L AW 5 K T B 7 B B R S & PF a7 . N E T RIFNE B R Z T A5 K & 1
WAL TR RGRAR SR . 1960 AF i [ 45 4 4 R 4 AN 2 1000 3k, 1993 4F 3 55. 3 J7 k0. 21 i
2390 P E B AR E AR AR 5000 LA BB IR 1/3 RS A

Pingali*" IR R PR 1A 3 AR B B MK P& T 7 458 R AR AL T . W3
FEREANAES,
2.2 M

FET A E Y S A H L (FAO) FIE BR K & BF LT BT 5 - Steinfeld " AN PHAER ML RS A 4 S RIEF

) R B A A O X R R R s Ay U SRR S AR AR TRk A
YEWY) 2 %5 (crop system) FIU &R 4t (grazing system) , 25 [ B0 A7 i 7 .

WEE L RN RGENEE RAEFREZ M EZR AT K. UK E T LA R 5 E R R 7R
WA il R A i I ) R B SRR TR R T RRLRE 1V 2 ME TR B A NIRG R R
S WASURR I E 3=

P ANEBE” BT RN R R AR T . R A RE IR AR e L e EY A4 7 R 5
(specialized crop system) 1 T.J {1 K B A= 7= & 4t (industrial livestock system)™ b A R E i EHR A . 1]
R Gi5] K™ EREIR S AL, andk iR 46 R AT FiE A IR A B AROR ST K RS e R 2R
MR ALY — RE LGB RERME TR RIS, XA A S5t ais REE R, AA kik
Hu XA A BE Ty A B
2.3 E 9 BB R E M

4t A AR S AR R G A BB . 3 5 AR T 14 D S I L A R AR AR o 4 AN B

D St By B (wildland) o AZESCHIR A A 2 X5 U g/ 280 4 3 Ak T IR R R 28 R4 e A J& 1 2
A= K B TR I R R AT RE R TR SRR &

2) Je B T K B Bt (frontier clearings) . J63& 79 06 ) 5 J50 R A 24 F B2 036 T 940 Ji& 17 9 2K 85 20 B JiE C(tall grass
prairie) K U B W T B R R I L T K (Zea mays) a1, 74 245 % B A R Ak A BN E T8/ &2
1980 AFARJLF- AR 56 8 2o “ Ve bk 1 0K PR 2 R b AE . EE A B PSR Ename wood, 19 {20 R A H
WKL 100 A/ km” Ak M AL EE AN K 10 %0520 40 AR, A I S5 R N £ 250 ~340 A /km” , Bk H 4 b
TR 8026 A2 A7 . 1800 4 AR 8 74 ~2 AR M BEAS B 35 4 [, [ WO T B 28 J 31 1990 4, ZR M 36 2% F [ 3
23%7,

3) B CUMNRIZ) £l B BX (subsistence and small scale farms), KZEH ANF S £ AL B S M2 H#,
JE XM A 2 AR BNRZ Y L (R B R Z A B R S B AR B 51 5 AR 3 T i AR A T 37 T 9 A
FEEEFE 0 o py 5 BE AR 2 35 /R ) (cash crop) s RHEMR ™ 5 L AL Sy iy . X — B & AR T T 58
AL B2 B 58 SR Ji e A &R

D AL B B (intensive agriculture) . “ Tl #ar” i3 3l 74k ) A A= 7 LA SRR PE R B9 30T 1 9% . —
% 32 W N 3 T SR AR A AR L 30 AR 22 S5 1] & P [ REE RS . DUB VR RN R & R S R
TED R R BB AONE AR 25575, G & ) 35 R i (& BURDRE B P A R A ) R T, e
INFE (Triticum aestivum) BLP= I\ 0.5 t/hm®* EFFE| 2 t/hm® T30 1 000 42,20 {22 A3 40 7= E 5t L 2]
6 t/hm***1 51940 4ELIHT, BHE A Z N R AL E EOK = A2 2.5 ¢/hm’  BAE# L 10. 0 ¢/hm*

LML A = BAR R G 2 RS O IR B KU BV E L £ (Cerrado) B2 {H S35 K #4417
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T4, 186 J1 km” .50 AT JL-F & AR . H AT 70 %0 (1 o F B, FEZF K AE (Oryza sativa) 1K (Gly-
cine max )™, 1952 4, B MR 39 H D (Equus caballus) W54 3% (Sus domesticus) (3 (Gallus domesticus) %5 5
BAKEAEY R ARVEY AR R BAEY) 51992 4F, E BRI MU A SEAEM M RAE Y R AT R
R EESE) F e 2R ORI B8 8 ) B /b AW 327 IR K & 37 X0 B A 4 AN ) A 25 DX AR 28 &R
G 55 DI Re R IR s e R

LT ACR & A O IR TS Y EOR S8 e 1988 — 1998 AR i K 22 KM 48V R AR 229
EEFEM EE {5 Y . 46 ERESL AT S 52001 4 IR E K F AR 1. 64 42 « & HooR R & AL & B e S5 A
TR E A EREDVE L AEY RGE N, O S R M HERES P R i N AR . T EL B TR
BRGSO N F LA Y T E U N S (R

XAMEFR T ARG FR B 3 A KRB R AR GRS R AL TR . ST O TR T
ARV F GE 0 IR BT TS Y s 2 3 1 5% A b R B 3 e R . — R R O iy A A Ol RO B8 22 A A 00 L RR
PN 1980 454X 4 T 47 Jin 5tk LA B0ty SE Al ) R 5 2k PR BUR R IR B AR R G I A8 T R T SRR U 5
AR T SR R A R AR R A AR G R T R
2.4 A3k

van Keulen fl Schiere™™ DL4s [ AR B A 0 A1 IA N BRI AR RELTT T 4 BB

DY 5kl (expansion agriculture, EXPAGR) . RER N SFF RN A RS AEM S HE 2 > RGR
R e BE b ST Ve A EAE RIS RS S R AR R . K PRI A S AR M SRS W AR R e R AR
E7/8

K PO ALK (low external input agriculture, LEIA) ,4EM A= F R FERE XE LT HELEH .2
NRGIIEIEZ X BRSO MG . EW AT S B & Y KRR E R B P DA R LR A 4
B2, S FRaE A & 7 il W E R 238 AR G 18 R A L 3B KB R RS2 T, X
— B A Bk 3206 1 it w O BT ALHE 1/4 1 R AR B YL ad & 200 £ AR R AR AR B R AR 200 ~
502617, HEAHR . 1700—1980 4F, & BRBFHIE N 4. 66 £5° s WA REC LB W 1/4 B ERE ™ . /EY
FlCRE A V00 26 7 Bl B 1) SR SR Bt OO R B A 7 7 3 AR TR R E R R ARG HE R 500 A B,

3) 7 IO BEA AL (high external input agriculture, HEIA) . 54 » M0 7738 it 22 45 4 3 i 9 3 7% 97 07
INAESE A7 TR B — € BE IS  REE AN B (IRIE VR 25 HLAR A $2 5 7 B . AR s i 2K, R & T
LIk, 1991—1993 4. & ML Z & R G4 I 5 2B Y 3720.1996 4F ETLE] 43207 B L& 5
SERTEE 5020 LA L AR R 1026 82 2/35 ) FER R T E R XA I BRE 2 R O R R A
(livestock revolution) ™", 1950 4FAC A 4 & T 58 V6 AF . 1960 4F AR5 i 2 W9 » A YLk L 11 B 1960 4F 4 60 %
TREF] 2000 4R 17265

(ELJE = BT BRI A FROR S BRI 7 W 3G s i K 3 260 KR Y BE AR AR
ZAEVER T R RS B . H AT ER NS A &2 1950 41 8 A5 25452030 AEFUIH#E AF 13. 5 5 A N
HE A FHRCRA R 40 205 5 2% U I 1945 4R (1 40 £5 4547, 2020 AE BT A4 I 75260 5 b Bk 5026 (iR
IRBETF RS BRI MR K 70 %0 F T EE . 4Bk 1/5 B K Bt Ak, i BB LA 150 05 hm® /4F (9 0 R T
T 35 FOR 4 C IR AT 1907 4R 50 %0 8450 . 1970 ARARE] 1990 AR, K Ji vl 1l 5% PR R 95 3 2%
T 1 3 W 43 0 e R R B 3 ORI 2 AT T 2020 4R R R b E SRR 2 o SR R 9 L B AL TG 52 %0
B FEE] 63005, A A PR T R S B — O B O S I R R TR T A B PR R A

D AR A (new conservation agriculture mode, NCA) , [RFEWIE N EIBRF XA A EWETS5EXE
EPTEREAOKE B A B R G E SR E I . A WL (organic farming) HAURMERE A Z — GBI T 1940 4
S BE B Y (cover crop) R RB ARG HAEY M ZEE o LA G 50800 F AL AE L B 5 55) L 2% 5 L i
FPUER AR, B AT PLAR T S DR 20 0 SR EE S Y . BARER KRR T EM S REN
ARG A EAC IT 1) B2 2 MRS 2R REH LB IR BA N “HEFE ),
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2.5 %

TEW 5% MR R AR R AL 4. 5 s & WISk (originally hunting and foraging system,
OHE) .l RGE WAL 6 M@ BB A 2 WL TR 3 WA 8K B & 7 14 7 5 R0 Z FE 38 m
07 I iR e X B TR A 3 AR ERTH (& D .

Y
! E BER T T HL i A F 4§58 Recycling (green) energy
TP R4, oscq) |
\ N i e 4
-~
T LA FI 1L A & Y& Machinery and fuel energy

BANK BE
IT# 4%, ISL

LAY E
IT#%, IsC

MR &
%%, ESL

SANEN-KE
ZEER %, 1ICL

% /1 Animal draft

AR, BANKTE, NOE S

Productivity, intens, population pressure

M e -%E
ZEBER%, EICL

AL 1E
A%, ESC

A 77 Human labor

B a4 i FIGREY-R &
’ £2, OHF ZEE 7%, OICL >

e Mk 2 A% e, 20 AR B BT R A =

Agro-diversity, organization, environmental stress

Bl EM—REEREFRENEL
Fig. 1 Evolution of integrated crop-livestock production system
OHF :Originally hunting and foraging system; OICL; Originally integrated crop-livestock production system; ESC; Extensively specialized crop pro-
duction system; ESL:Extensively specialized livestock production system; EICL: Extensively integrated crop-livestock production system;ISC; Inten-
sively specialized crop production system;ISL; Intensively specialized livestock production system;IICL; Intensively integrated crop-livestock produc-

tion system; GSC(L) : Green specialized crop (livestock) production system

DB EYIRERSE. MAREFERZS 1 2440 HAaGR. BESREEFSFALETY 4
prrbnstl SRR A WA 47 (eat whatever is found, EWF) H 2T G4 BIHME oW MM 7. BB E
W 2 G A AT AR GR D

) R UG IVEY — R & 45 & & 4 (originally integrated crop-livestock production system, OD) , i 4 %5 BT, &7
It oK RO RIS NS R R INGE S . B S K& MR B e R A e s NE D It 4R
(F2) 47 (raise whatever is domesticated, RWD) , I} [a] DL JT (7)1,

VMR B & 1140 2 72 & 48 (extensively specialized production system, ES) , {0 35 ML ik 945 W) A= 72 R 45 (ex-
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tensively specialized crop production system, ESC) FUHL I R & 4 17 & 4t (extensively specialized livestock pro-
duction system,ESL) . 47 & B ARAI 85 1 WAk 23 K73 10 Z & A7 AEW A 77 e Ja IR Rl “ 1 7 A28
HEA G JE BRI A Sy RS F g A 7 ) IRGEHR T OO S AR SO i R R R R B R TR
FEEIEW . “Fh GO AW 47 (eat whatever is raised, EWR) , B[] LA T4,

DM IITEY — K & 485 Z 5t (extensively integrated crop-livestock production systems, EICL) , & @4t 2,
IR TAREREAIAE . B4 A R/ NRET AR A D, 1A AR (F2) AT A7 (raise whatever is edible,
RWE) . W] LLCT) | AR

SYRE AL )% ] 75 & 4t (intensively specialized production system, IS) , £ 45 £ A 1L VE ¥ 4 7= & 4t (inten-
sively specialized crop production system, ISC) Fl4E 2 {1k X & 4 = & 4t (intensively specialized livestock produc-
tion system,ISL) . Kk EZIH T Tk dar”, &R E K UG HEAT . 57 A2 38 8 S R 4O Dok B B 3
(0 2838 I3 T 37 S5 SYE AR 7 — B TR AU R AE 7 B R B A FE RS HIEE . ki, JT
W 4 # 48R (32 1+ 47 (raise whatever is profitable, RWP) . BFE] A H (+)4Eit.

6) L VEY — R & 455 % 4% (intensively integrated crop-livestock production system, IICL), — k)5,
AR S ) AR IR S E BR AT o VR AR 7 5 IR UL, AT A BEIZ A+ 47 (eat whatever is healthy,
EWH) . e Lh4F3t .

Rl - REGRETRENEE

Table 1 Attributes of integrated crop-livestock production system

A4 System OHF OICL ESC ESL EICL 1SC ISL IICL
Zf1 /7 Power AN J1 Human labor % J7 Animal draft HLAL Machinery HLA Machinery
A5 Hw EE TRy F4 AR % W% 5 35
Target Self-unsustainability Self-sustainability Merchandise Merchandise and environment
i} 8] )R Time (a) 10° 10 103 10° 1022 10t~ 101~ 10!

2 7E A Farm size (hm?/farm) <1 100~1 100~1 100~1 101~3 1013 102~3
AN #E A External input No No + + ++ + 44+ + 44+ + 4+
7= Output + ++ ++ ++ + 44+ ++++ ++++
KB Risk ++++ +++ F++P P + 4+ +++ 4 ++++4 + -
H 7R3k % Productive efficiency + + ++ ++ ++ + 4+ + 4+ + 4+
H %% Ecological efficiency ++++ ++ ++ + 44+ + + + 4+
Rl Z ke Agrodiversity ++ ++ ++ ++ +++ ++ ++ ++++

+IRAK Very low, + -+ {& Low,++ -+ H Medium, ++ -+ -+ 5 High. a: 3= 522 A= iy @M Q006 B L ke ik 7k 45 Life risk. b 35 22 02 45 B Chin s
D) RN B KRS Can v AL L £R 14 ) Risk of management, climate and environment. c: 32 % J& S i XU Climate risk. d . 35 2200 XU T 375 XL
[ 5 %% P XU Risk of climate, market and management. e; 22 11 3 X[ Market risk.

LT 28 % HC AT A ARl 3 e A M IR RN S AN o] 225057 s AR 2 A0 R e A ) AR S N
JIERHEAESD . A ML AR R SR A 2 L7 AR 24k R G T S A AR BORE 1) T g v . R E
SN R FRLB A By L i 2 A A s O R T B IR S ol R A 1 BT T 3 AR A D R
AAO HREFE N T HRCROLARSE & 1 AR DU AT OB IR S LA (3R Do (HJE L TRl 2R 58 6 B A
SRS MR AL M R S R R EER ISR CGR D BRI Z T AR A S K R
FNEGE RGNS AL RGP BRAEER . RUICS A RAMX R T e R Az — AR
JIR R T R R AR R R A . RO R G — RORBR AR O T N R R OK

KLU 255 2GRS AR 255 (3L & 5. 3L system) fK % A (low input) K™ i (low output) ik KUK
(low risk) » 97 B RCEWAR ; T IZAFTE TR B P EZ AP K PR AR 2 A D mE K MARSIEE N E,
IEAE R SR T TR RS RO . AR L IR =" " A4 GH R4, 3H system) : J LA (high
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input) i /7 i Chigh output) & KB Chigh risk) . 55 8 p R Wi W47 T RIS EZ X . 3H R4 12k
S EE R TR RAPE I S RE B RGN IR R SR AR A ST P2 S BRI ) T R BE A s 7 R —
WSO Sk T B T 37 IR T 5 B 355 ¥ % ™ i R 9 U5 T AR VR U A A BRI FE . BRIERISE R AL T 4
ARG AT T UTE MBI 5 EAM G 30 EFTHF B SEM S K& B RIREAN GG LI RS /A
A A KU R/

H HT - 4 A7 78 MR GG 21 46 240 B A 2R B Ak R 52 - 6 A HH X B s 1 3 Ak B B 22 1) . 77 7R 45 U & RE Y
AR, SR Y 2R AR R G IR A P UK AR R R R B SR S R R G R A T AN S
BETIE R R R EZ MK . BRI T SR AR BORHES) Rk 5 G0 H 78 H — Br Bos B ok o, 2 ik
BR M e e B T S R B B ARk FR GE s AT R TR A R E I P s AR R AR . AR TR R G AL Oy, R —
AN Y BT R SR AR AR S A T BRI B T AR 77 R G, AR T i SR B AL g AT B R T T A T R G
(green specialized production system,GS) (& 1) , #K 5 F- A= BRI , W& N8 & J8 1y 7 K o 2R BL k28 1 Jr 1l
3 B REGGEFRENEEESH

Ll RGAE A (e . LS AW GEY) B &) fidt & CE B R ) 3 R R ILERIER T A4 S5k
JEU L B SR E R R I AR UR LB R S SR . DSk 43 A (0 Ak B8 R, LS RO R G
HORE ) 5 Bl ) By B I EAERLE 2 AR 7 KO S T SR 25 5 S Rl Al AR 3R XSUE R I ZE R RS
KA 2,3), FEA 6 KB 2), AFEBMARILREZMITE —ENAE EY S5 ST E RS (B 2,
KGR R . MRS R A SR A 4y 2k R RIK IR R R A O R O R e B R R LA
B (B 3) . 32T b &R RGN o A KAFTESE XL

+FEK, Rk, -HE
i + Rainfall, — Solar radiation eV R REW-FE 5L BS + Rainfall,— Heat
pemmmme—mmemm————————m Teadaorndedierdian hacadianmmnosland e e e ————————— 1
Tiow : O RIE, —R R Integrated system based onrangeland R, — TR :
, +Legume forage crops, — Rangeland A + Perennial forage crops,— Rangeland :
: i
1 . e S TR Vil o
v SRREM | LR K. WERERETS v
+ Rangeland Severe environment: Cold, arid, hot, alpine, efc -
e g
g |EBER, BARRE "
Abundant sol diati d R =
b | hishvaristioncpntdl A, HEA 2 " §
€ g P BN B ok A Abundantrainfall, poor heat n 4? 2
U8 Lg_ o g LIntegrated crop-livestock production system L M g ,g
do © + B . hE o
& 2 + Legume forage crops + Perennial forage crop % E
3 b o 4 E
— ] = @
£ ﬂ%.é 2 m_ 2
E g Bk, HERE g
. ® g . Abundant rainfall and heat __3% 2
|| &S g R R 2
o % +Pond + Wood and forage En
= & el
2 A4 R v =
@ - manserg | 8 KRR % —
E Integrated system based onpond |===== »| Integrated system based on silvo-pasture : \
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Fig. 2 Succession of integrated crop-livestock production system
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Fig.3 Distribution sketch of integrated crop-livestock production systems

k LA, r AR B K B Annual mean precipitation (mm) ,0: =0 C4EFHIE =0'C annual accumulative temperature ( C) ; C-ICL: £ 45 fI1EY)

~51%
—RELEEE 7R RS Classically integrated crop-livestock production system; ICL-R: /E#)/ KR B — K & 45 42 72 &2 48 Integrated crop-livestock
production system based on rangeland; ICL-CF . % 4 /E — X & 45 & 2E 7" & 4 Integrated crop-livestock production system based on crop/forage rota-
tion; ICL-SP: 4% 55 ¥ dth — K & 25 & /£ 77 R 40 Integrated crop-livestock production system based sown pasture; ICL-W : & A4 &2 & R 4t Integrated
crop-livestock production system based on woodland ( Agro-silvopastoral system) ; ICL-P:{E¥ — K & /3L P 25 & A2 7 &2 48 Integrated crop-livestock

production system based on pond

3.1 H%t9tEdh— K& %464 7 % % (classically integrated crop-livestock production system,C-ICL)

X A AT AR . AT TR I G 3R Y R KU L 3D o B 7K AR A X 5 3 L 7K A DG g
U BT HARARE D BRI G T HEE BB E R . (W SK & EAEA 3 FFEERie, BalEYEifE
PR AP K T B L2 AW R SRR K R K w R AR RIS E A R B F . Rz Ab
R A AR RS R AN K

BGERIEY) — R B LG H " RE FEAAE T R B PEZESM X, HAR@E . 17 AR IR Z 4L 3
AR M Z2 B LA X T 42 0 P 85 DR & 2 e A Ml B 1 % A 80 L A0l R G R A 43 S L TRE O E AR AR R
BNLEG RS AEWAE T SR & E TR NS (coupling inside farm) ; 7 & 35 i X, 42 B 4 3 4 & (cou-
pling outside farms) (YAMHLIILE S RE  BWIBH S MEV SR H LT IMLETRE . BRDHX EHENLEE
ARl F G5 R Sk 4 53 A8 B R Je Sy HoAth 2R AL (1] )1,
3.2 MM/ RREWR— R E L4 3 % (integrated crop-livestock production system based on rangeland,ICL-R)

F BEAE IR AR KBl R A A B A PG VD TR L A T g D A DX S R PGS A g A (I
3) s RARFCH TR K, B ARl R 55 o b R i o T LAY 50 00 A2 A7 0%, R B Gt IX 45k LAY /R ) b B /D L (R
NHRF AR R DY TR XAEY AR PR EE I L BRER I AT 35k DU SR R Ry SRR B 2R A R R 5

K AWK SR A 7 3 R BOROR SR S AR IR M A 2E s R MR P iR SR IE N F s
VEYI R a8 REAE I AMA K & . KIS i R AR Bl WO T 5 AR R B RIR KR . RE &7 0
WEARAEE AN, B X 2 2R BE 58 (Camelus spp. ) 4325, FEIX B4 45 (Bos grunniens) F145 26, 254 F8 4 )
AR (B, primigenius) I (Equus asinus) W ), G KREE —B& R EHRH B md -2 Em
KB A AN, F BRI ) RO BRI - B SR L VR B8 R RSO 4 DA R A A

I3 30 A FEF A8 R AR B A ) H 22 ) 3 2l LA TR 9K R o) VR A b ) o i Dy S SRR M A VR A 7 1Y
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SRR R AR FKE T RAE KSR T B DR R FE A B ) R ) O ok 5% A HE I A AR R
MR B Y . MR L B R A T & R R P R SR IE T AR . R SR /R T T AR L
% 1 VE 0 M % B JES it R R AT FEJR AR L3 hm® R AR FCH AT DIAERF 1 hm® #F i A9 8 R 55 R 7 PE IR 10~40
hm” [ 5 OB EE 3~10 hm® (14§ 2% Al RE 3t 7] AR AL 1 hm® BB 7= BE TR E R . o 8 R A R A
FRICHE30~40 L AR AE Y R 2 gt L R AR R M A NP ATy R RN R AT B R 4 b
ftioaond

MR G 2 46 TR T B R AN A A7 IR AR FEMCRA R 25 25 R AE ™ 1 EoRk
AREVRIEAE LA LI ML RS 1/47, (HE RGN A SRR ™ & & A BEY A 7= e R SeR & T
BB o AEFRIE . 32 B4 A A2 G KRR O sl L R

LM RGAFAE T RN FEH AR R R B X . JE 3 RF JE U (B RL 5, short grass prairie) , DL & 7%
B Lk 5 T LU DK 2 TBI AR — I R /N R AR R — AR A 7 R GE L K AR R IR BT T B /D e
T4 /NE (R FE (Secale cereale) %, FHT PR T BB 7K BRI U B4 b DX 38 SRR 476 200 R R SR 0t 1) R 5
WO, ANERERA 2 MU R B o AR A P AR AT & )

3.3 ¥wa#HM— REF %A % % (integrated crop-livestock production system based on crop/forage rotation,
1ICL-CF)

TS b A 255 R G0 M EAEY A TR 5 1 e AR sl B A R S M iR 2 KB N A E | THEY R
EMAX SEY — KB BAEERRE . R8I T2 KX QR R D Lt i e DR L 3 e X Bk =
AR AE 3, TRl Z8ED ARG B ZENHE, REEEDIAERFEENE —KHE 4
AeFF. VEY S GRHICR AR AR R I R eI R (0 28 ) 11 U 5 g o R B SR R 7 e R R e

VEW) — 28 38 ELAF AR 4] B A ) R ) B M OO R 36 1) B A 0 BSR4 ) /A3 ) N1 5 Al MR R 7 L
BAEW T AR R R B W ] IR 58 7 B0 ] 1 5 M A VR TR MR 2 U Gl s 52 7 o 1R 45 R D B
A LI SR & s KB NEW AR E AR . AR KR R, K& R R A A E R
A el X E R 6T RI/NAE (i 7 LIOK R O 32, 5k AP oK . REEZFEEROE ISR I 2 IR <
o 1T 37 XS 1) E 7 5

K B MU K& LT R AR R . DA LK F Y . K& Pz 2 ARk
7 HA R T AN ST MR RE BN R G M Ty, TR 79 R a1 b I, AR FUK 2F SER IR 2
) FH 2% PR FH o A A0 5 B 0 DA B ZR AR W SO TR Dy 2 5 AN BB o L Al A 4 o ) G A 24 ) A R /K A
P B

RIEEFREAMRGE  BORBER . U3 IOF L R A8l MR g 55 I, 19 T2 ORI B S X 2
BRSO AR P ST, 5L AR AR R K B 5 P00 B 0 B0 AR A e AR e Y s R AR B K i 750 mm
PLEVREERW . HEK— KE—&/NE EK— KRG —FKE(Hordeum vulgare) . £ K — K G — & 5 (Sor-
ghum bicolor) \ EXK—WE3E (Dactylis glomerata) SFFVER L, B S E RBOGKEEZR & R A EAED /NS Y
WM EE FHE EERYE AL RS 5 (mixed grass prairie) SE¥ K 375~525 mm, J& L5/ NE4H A
INE — R —RIN R ANE — K — KTV RE —&/NE— EK ML (Gossy piwm hirsutum) — 2% /N — R IH —
PR SRR N R TR A T TR RO AR H R K 250~600 mm DXt 2 T R A 0 /)
FE A0 1940 AEAR AT A E RS Y /R BEA HUR R B PR EOR & RIS LA = (Tri fo-
Lium repens) FIH 15 (Medicago sativa) . 5 AR AW A R 456 RG ™ HRIER T R ERUR N 22
(RFE) == (T. subterranewm) (S E16) HAE — KRE —HAE — /M E —IKWNE KB ELERFFLHFE.
UTAER 2 AR G0 T 3 Y L 9] Y 22 4 A R B B R B/ LR AR A A K TR
3.4 #HIEEI—RKF 4% A %% (integrated crop-livestock production system based sown pasture, ICL-SP)

S RIS E W26 R G0 AR AR 7 32500 A7 78 TR T v MR 1L = DX BT 3D o Bk el B
W T E G BN S TR 2 A 7 s S T 2 A BEE S . D s B AR T B L R AR AT
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VEW) 5 R 8 19 HAE AR 5 1 2248 AR R B it B e A5 A 35 b 8 TS N ) o A — 8 g 7 e,
B T, AR S et TR v FR M S A s B AR R N I R M DX R B s K AR S U T
FAZIRICAE Y AR AR RE RO JEAAR A& 0. 58 DAOS A VIR 20 0 o 0 325 20 J2 884 7= R 3 A
Wl s A F A A RN T "B, ZHEENE R RE R =M ML = (T, pratense) , BN 5 —
A A M B R EOKRAITE R (Avena sativa)  ZVEFI.

i S SR o -2 v E5 L @ W [ S T & /S L 1 B S S B B N 5 B T = R
P HCHCR GE 7 /A R s AR BRI i 7 AR A 88 4 5 4 A AR B Bt 940 U7 hm?, B2 R AL B
B =M/ B B O AR R KA s FR R 5 000 7 HL AR 500 3k, 65 % A L BE 120 ks AR N
BRALIMERERGMN 1/2~2/3 B A Btk B, W W55 & 7 dh 7 E bR i 0 56 50 . 328 60 %0
DLl K AT 248 A PR RE R RR B B = IR BB R A AR s 2 AR A R R =
LL=M I, DL /N (MRS LR AR A R T R Ve ZE M . 3 60 V0 11 A 1 B M OHC . RO DL = Ry
FOREFEA LA BER (Lolium perenne) F1EF (Festuca ovina )™ JHE2E WA R 2, faf 2% 70% R4k 4% 50
TSRS A o HAS 1206 75 A5 B R R b R K | R B e A AR A AT IBORR S R E 5 60 06 Sy TR A
BHRAAH. SR FEEH =M, REDIZ B EE (L, multi florum) 53 F il B B (Phleum pratense) Jj ;5
/AR 1.5, ISR AR B B L 20 26 S RS L HARJR JCTE 48 2 (Bromus inermis) 535,50 % LA _ECHCR
ML IRAFEIR LR RN AE . R E R P R E AR AR A oA o X7l ). R
= B R A2 L SR B AR R ORI A R S AR SRR R
3.5 KAk A 4% (integrated crop-livestock production system based on woodland, agro-silvopastoral system,
1CL-W)

XA BT SR A 77 o R RRAR AR DX Rl 2 XU DXl 7 2 XL DX I SR B I bR e [X
L b S X I 3) 5 TR A G SR VR T K 36 AR LA TR R MR L5 & 3R 56 (agroforestry) ' R Ji v [ 58 2 % 43
A TE B Mty . M 52 2% IX Ik, 8 3 B3RO T B A2 5 3t 35 2 D, B AR ) AR s 2 TR 1R . Fe R
PR AR R EE P T R G A F Bk B K E AR . TR I, SN R R B XURR 8 2R OO R R B
L

VEW 5 5 8 ELAR I AR < bR I 4] e A 0y At A 0y ke A3 8 3 A s R R R VR D R K 7 i BB JHE 1 R R 2% 17 5
[F) ) B AR A W Bk A WA I VAT ) T R B I AN K R KR R e T R K A PR R Ty A ) AROK el
A6 AF L Y — e 8~ 9 AR JEH IR R CBOR 5 SRR AR A ) AR R X E R R A R TR 2 AR
T BRI REFP G 1~2 AR 35 B A 8 R E

RIBE R Z N ERFGE R AR R LR S R G . PR ARFNVEY) 807 RARMRT R 2 55 VEY) . K S fE
W ORM KB A7 s A AEAR T RE R R B & L, B RAORRIIEE . I R E B MAM 4. KHE
FRFEHS 112 5 km® 44,55 %6 g bRty ORR ABE I, 58 BCHOR: B A gy U AR IR R AR ) H B B (Pas-
palum notatum) EALFEB (Paspalum dilatatum) A (Cynodon dactylon) Hi =M R & WK G,
FORAE AR LU B I RO Z AR AR O . KR EEA A VB (Bos gawrus) (AL K (Me-
leagris gallopavo) JG5F , —BEAE 5 8 w0 B S0 o A= B JCHC BEIX 3 0. 7 Sk /hm® s MO A IR AR VI 520
BRGNS EHE A RS T 70 0 B R G R R AR A R G T AR RIS 2 R 2 = 0 (Tri folium hy-
bridum) BAEBEZ & 0 N 2 AKTF 2.4 kg/hm” B Y E N #h5t

R P R 25 AR AR DX TICHE ) T AR AS 2 BRI bR e SR AR RS A it R AR 2D b e R AV A 7 AR A
B 73 AN IT B REAE D) . FEAR P RUE B AR A SR K A )RR H G i O S A R S . A
TA YoM B R AR R bR B AR AT HE A SR I 5206 .85 VR 11 06 L MR Hl A DT SR AR AT KRB AR
BRI SR VR SR AR S ) A > BRI B 75 90 4 A P 35 48 TR RIS AT 3t X 5% P 4 v JE
X FRAEAF 1996 4F & HOll 2B ™= 5 4l GDP ) 21265, R E R 5 b il X, ot IF B 5 R AR 5 & OB R 4%
AR VR 0 55 L R A AN L R 3 R R B I AR DX S B9 BE (Rangi fer tarandus) , A FIAE D . & bR
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WM LE S R 4 (silvopastoral system),
3.6 %M — K5 /KL% A & % (integrated crop-livestock production system based on pond,ICL-P)

AL 5T 43 A TR K T B BT TR PR A DRI T BT 2 LA DX (I 3D 3 60 T A = A b AE# RAK
it H B (Saccharum o f ficinarum) 5528 F IR B RV RIGEHAMAEY —XE RS

VEY — % & BARRA AR R S MR R A SR K F B B 2R R i RDR s R R B S K
A RAEW AT IE R REBH W WA REE L. URBREFH. ENE RaxF FLEKT
(Bubalus bubalis) Fl 1l £, (B & W E W A7 . YEY A KKK E (Manihot esculenta) . £ K {6 (Arachis hy-
pogaea) H B (I pomoea batatas) \FI 3 (Beta vulgaris) &0 R\ ZHEME . AKEB S, POREAE. 24 84
FEOUL 2 X T A R 5

BN REZEOK IR NEHS  55 R R AVA KR — 13 O K AR X)) — i KR — I3 /7K 4= Off) — i — R KA
— 1 — R — BRI b 60 90 ~ 80 00 R AR 1 20 00 25 A5 Bl B SE L 5 060 ~ 20 00 FF 42 K 5 LA Rl RE AR
UL /M —BCER G Z A T E R O B AR B — R & (B — A E R
PO KRG A T AN 5 5 R R A e I DX b A G AT L I B i e T 0 AT DL
A& BE RN A Y ARDRL DR EF W) IS RE LR L TS 2= TSR B8 T A 7 3 5 A0 B 2 1R T G R T LAV A A
G rp BT RO W TG IR KR B B IE T RGBT AN 2 G K A

TR L RS 600 ZAEM KB £, 1980 FEARLIZ RS W R IR E A B E SR R S
TSR B A 2B R BT . R E R A TR N HEOEERREERE R
GEA T K .

3.7 &

A AV L KGR ST 0 DR UE 1) DI A0l AR 7 T TG 1 AR XU B/ B T TG AR S s 2B 7 R G o A |
Z o VBV — X & BAERR AL AR A A 7 1 B AR 55 137 UK o 78 R0l s 8 R 22 = (A e K e 20 BSURC  A - #i (A
et K 2 A8 A 5 A AR B8 O B XL 25 A ARk R G015 B R g

BN RG FE ARG E K RN TR FEARB RSB MAERA B S I78h ). Rk E R Wk E
— S JE e SRR A ARl FR G N S R — S B b e R I A R AR L UM R IR 45 . R R R R £ R L
AR RS J5 8 AR R Z DL A 48 B R A TR B IR R R . REPER A EALRSE. 1l
PG BT AR S T3 28l v R 7 8 R 8l RN 3R XM A, — 28 R R [ 5K, A AE I 57 3y ) % A Y [ BE 4 R OR 25 A AU Y
., RIKERRIEZRESLKREPEEZA - EXH(E 2, DREGH. KEEEZNGERE EMESEEH
A TE B KR EAEXE W R ERG RIS Z 6 H 2/3 ey HAE 1~2 Fig =i, i F 4291k
25 A2 P o sy o 32 it P A I AR 24 P[] 3 A 5 2 ) R R B A i L3 W o /b, S 2 Fmi 16 26 0 22 . & e vh
B %AW 5 %A e B AR - RS AR 2w AR RO A Z AR v 20 80 1 A BR A R0l 5% 98 5 B 2F S
WRIEFE EMZ R . DOEW SR E EAEE . Rk E ZAE P B i 5K MR 32 Bk A A 5
VEY) AED DAL FIAE . A RE b B 5K 8 38 5 S iU R AR e st VR 00 7 b R 3t #9300 3t VR 0 07 ot 0 B A ) kb i) 5K
53 00 MK SE R B AR 50 V0 A E SR B K F HEME Y L ) AMERER A A KO ROk E ROR B
A RER EORR LR, = AR IBO AR o R P IR RO 05 B AR R AR A RIS S s . DA HB . RIKERK
R Ab A 77 B SR & T s e KAG IETE M AE S 5 0 WUMELAE . R E K DL A FRE+5 hy Hfilf

SV B EEA RGAE 2 AT ) AR G\ 1 Ak B L R 5 5 A8 A BT AR R S )R (O A . T
PRI B R i 2s E F] 5 SRR . Bk D s ) e vk A AR K & A R B DL I
2300 22 5 AR W) — K& BAEIE U DU 0 1 38 Pk FR 4 (B 2) SRR R 3 S HEVE T s 2) if e e s v R4 H
B & JE B B AN A BIKSF- 19 22 5, A — XN 0 R 48 AR K & SAEW 4 40 A Tm] B EAERE A 22 AR K EE 2 2 A
[ R Gk R BB D A s R ECHAE N . Rt 2RI REZ —. @R DR &R A
[vi) 355 22 ] A AN R BT o ol TRk 2 R B BRI A K SF AH AT JE AR AL Y A 77 5 SR FIE ) — K & AR L 4k 2
PR AR 2 OB 5 2) I [ [ 1 o R] — DX AR RO RS h K SAEW A 20 A ) AH 2 th T A0l BT A= 7 H AR A
BT BAL KB SEY EARE AR 276 R G0 R I AR I & e B B, NSk 2 IR SCHEPE AT
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x2 ARPEFRMRZERGERLARFILER

Table 2 Comparison of integrated crop-livestock production system between developing countries and developed countries

ZH R I R KLY RKER LR
Type Developing countries, extensive type Developed countries, intensive type
YEY) 8 K 3 i A ROBEEFE R RES 5 KGRERZ BREARELE

Crop varieties and livestock breeds ~ Abundant at scale of farm and national Poor in farm, but abundant in whole nation

PEd) — 7 HARR

Crop-livestock interaction

A KB T W 5 4 SR PR 3t B8 AN AR R L K SR KR O R ) ) AR
& RNEY A e R AL E ) F 3% I Multi-ways: Grazing, range-  Simple pattern: Grazing and feed forage
land, crop stubble or fallow cropland. feeding with crop by-  crop

production and residues, draft power and manure for crop

Y/ R — HFH LGB RS KRR /A TR LG AR RN RO S R AR RO B

System based on rangeland High area ratio of rangeland to cropland, small area of forage Large area of forage crop for supplemental

crop, continuous grazing in rangeland feed, rotational grazing in pasture

HIHRE-KEES LT RS % HE AR PR B8 478 Fob 26 D i Rl 5 ) 2 4 W ) el PR R R AR ) AR A e

System based on crop/pasture ro- Planting forage crops in fallow cropland or after failing to sow  General crop/pasture rotation, a large area
tation grain crop or cash crop, cutting forage for livestock of forage crops for rotational grazing

BRI HEW —RELAET AR R 43 i RHAT R G

System based on pasture Poor areas Eco-regional dominant system

RMWEE RS KR AT AR 1ED) MR R AR

System based on agro-silvopastoral

R R (R A & E R

System based on ponds

Not cropping in forest, only grazing

FAHE A Hh DX AT

Prevailing in tropical and subtropical area

Cropping and grazing in forest
Wl K

No sufficient development

BA 95 80 1w AR BOR 5 WA AR ARG ABER, 5573 AR

Input Intensive input of labor, poor technology and capital Intensive input of capital and technology,
low labor input

7= Output ik Low & High

H it B4 A2 i AT 9 5 1) B Ak 4E 7 Merchandise

Goal Based on self-sustain production based on market demand

4 Y REZESETRZHMNINEE

BV —RBLG G RAE R ZRHANERLRG . (EVMAREEY . SFEY HEEDSE . ZXEHATHE RS
g WHRE I AR E EZ2ERAY HUBEIGM AN E. (FWESREEEREAERVRERES KR
AR O ML 45 22 b =F & RIS RE R A = SRS TIRE .
4.1 EHARE

YEW — K& BAEX A VE FAEAE 2 il R [A] A 45 21

DA RERMR LT, MY —XEOAEGE LEAEY SN > LRGBS HE L - —F
FEUEIR b5 L S . REFAMEY RG BN 56 PU 32 @il im vk AR UEAR R AR R, SE A Tl e i
MRS BRI R AL N A RS SRR EEM H . 23 P CoRlAE Y C REG TS M T, I AR 30 i F B 1 3
I, R AR A REAE R RS R E LM AEY C/N @ T EERY RS MA LRI R
g, HEMAMITE S THRESY RS R Y RG AWK R G BT R AR 58 [ AR R B L
BIE—REHGA RGN AGRAMNZ A AR, AL T 58 N R 8 1 ik i 5t , s 7 s v,
FERIT LA REFEYIRAERN SRV S K & F M P & 5 A G, 34 - 1 N o e R 1k
V—REBLGGRE T RO MR B KR K E MR 15 FEd, RIEAPLM N & & N EY S
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Tl TR SR S A & TR E AR R B AORRRARY . PR EAE KR B R E A E 13
AN EL AR B PR N XSG 3 AR A A AR RIT . VR AR RS F A T IR B R AR b Y e
AEHE D) o A s e RO AR TG

DT AN, WO AR 12 ER AW RGE, 8 A& R E AN T 3 A i X M R R AL B
T E R BRI LA RGN EHOK B R B R SR Rt o R g R ROR
BT IR
4.2 R

LG ARG R EMEY A RAEY AU EY AR S5 8 3 K& M AL& . RO AR Y Z A1 VR W) 5k B W) 2
M AEE T R AR 2RI IS R 5k B R R e PR R PR e R A, 2 AR
SEBE TN PU TR AR AL/ ANEE ARIR B RAE /N2 RN B2 A FR B R AE ) RO P 2R BB T R AR 7
BISG I 3301 29001 SEIE B AR M P LG RGAEY Z RS EOK T R IE A DG 1R P AR 1 A7 05 B[R] GE
K USRI L T ME R G BN FZ WA SR QI 84 85 T E R AR SR E — RELG B RAR
E IR G TR TE S

ARG EABEEIEY B TR R ER B R R & AT Z AN Gl i LR iR R AR AR A K R R K
b B AR I3 2% 5 A RHBCR AR W D N B S b T 5 /A B A K B PR R R e A SE AR N
Y953 W 1) At S ) SO o 2 B, SR TR L S M SR 110 AR AR AL/ S RHED RE R G SRR E N A B
FEAEY X R AL B 3G AR AT AR . AT AR B R A X AR A KR R R — RN
s RSO AR B S AR AR AR G 2 KUK ARl ) % e A T O TR AR A R BRI T s - —
B —FH BAE AR THEEA RGP

R F TRCBOE o 10 ) 3 R RRARAE Y 25 1 AR VR 43 BE LK BRG HUE SR W AR G 7 . 36 A v
WM B 255 R G0, #5258 VK 5 (Bothriochloa bladhii ) A% 15 5 b7 B AF X E) 1 UK, 4% 550 35 B 3K 21 40 %6, 10138 JE i i
B R E) 2060 L W AR /I 2 R A K i M R A A K R OB S R 25 A /hm® L, R
PP 20 do/INZE MR HE 7= o D DR 2 38 K A3 B0 A 0 E SR K A AR AR AR Y . R R UYL R
o U I A T S DR S O AR A 0 I R R A R R SR TR R S0 U AR S B A T
BT W e R i

PR A RG0S JBCBC AR BEAR R ) 3 4 0 VR 0 PR M 7 R A L AR RO T R R 1 TR K ]
LBMEARAVEY ) . S5k 22 R ACHS BRI T8 48 (Larix eurolepis) T #5 Rl 2245 4 B 25 45 6~ 9 AF BCHC4 °F
4B AL IR B 8800 ~99 50,
4.3 REHR

ARG KEAE AR A e R A gy R m B B A K. TEED B, R R 4 B W (Acacia
tortilis) MW JE % 95 A (Hardwickia binata) » /NF R CHOM T B4, H 36 87T 35 67~83 g™,

REETRGEREWNERER . &7 i A 2R AEY A2 77/ s 57 77 i Al DU i 2 E A
T35 VORFSEAE 72 R0 5 8 7 A8 T 0 s s PG, 2255 REETIXT A AR5 17 KUK I 2 & AR 7 AR A 7 Fa
E SRR RGEW . BT LA ZKE 7N TR v [ S 5 0 RO R GE A B AR R R . AR
6.0%~11. 3N RGIREY) — RE LA R AT 60 %0 MUK A Zh#)" " 51992 4, B B 78 WA HE AL 22 1 K
BA A5t GDP Y 2. 1060 2. 506 (CEH 1 58 A i B R IR i 3 B Aol GDP (R B 2 i 100).
FE 1974/1975 F11982/1983 PR 2 ER Y FE AL 43 W AL 107 B8 KW J3E i />  (HL 8l 9 26 7= 3 oy G2 il T B ) Je e

RAKE R R I VEY 5% B W R g = Gt B P W S B IR S e BRI A B TGS
RGNS TE TR RGN O EE, SRR AR EHFE 3T R R T 61 M B RE R K
BRUESIHFE T 590kl AR T 390y e tt . 4 Ak I, 5 [V 5 BE A R 7 a0 RGE o 4 s
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Fefb B AE T 4542 kg AL T. 5 AL AR
4.4 BB R

ZARGENTEY SR E Z Y RO #EOC I BRSO B SR 70 2% ~ 90 Vol i K & HE
RIE 8, — 8 P IR PG B B0 B A G B X ) SR E D o s R ) A 0
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Integrated crop-livestock production system
HOU Fu-jiang, NAN Zhi-biao, REN Ji-zhou
(Engineering Research Center of Pastoral Agriculture Ministry of Education, Engineering and Technology
Research Center of Pastoral Agriculture in Western China Gansu Province, Key Laboratory of
grassland and Agro-ecosystem Ministry of Agriculture, College of Pastoral Agriculture
Science and Technology LLanzhou University, Lanzhou 730020, China)

Abstract: Both crop and livestock play key roles in agricultural system. In the integrated crop-livestock produc-
tion system, there is an intact net of matter flow and energy flow between crop sub-system and livestock sub-
system and residues of one sub-system often are used as raw material of another one. The interaction between
crop and livestock has promoted evolution of agricultural system and there have been six stages: Originally
hunting and foraging system (OHF), originally integrated crop-livestock production system (OICL), exten-
sively specialized production system (ES) including extensively specialized crop production system (ESC) and
extensively specialized livestock production system (ESLP), extensively integrated crop-livestock production
system (EICL), intensively specialized production system (IS) including intensively specialized crop production
system (ISC) and intensively specialized livestock production system (ISL), intensively integrated crop-live-
stock production system (IICL). And there have taken place two specializations and three integrations of crop
production and livestock production during evolution of agricultural system and productivity has risen in a spi-
ral. Integrated crop-livestock production system comprises six dominant types: classical system (C-ICL), sys-
tem based on rangeland (ICL.-R), system based on crop/forage rotation (ICL-CF), system based on sown pas-
ture (ICL-SP), system based silvo-pasture (or woodland) (ICL-W, agro-silvopastoral system) and system
based on pond (ICL-P). Furthermore, one type of system could succeed to the other one along the given envi-
ronmental gradient. Intensive agricultural system is mainly prevalent in developed countries, whilst extensive
one is dominant in developing countries, and intensive system is significantly different from extensive system in
light of components, interaction of crop and livestock, input of outside, productivity and management goals.
Crop-livestock interaction in integrated agricultural system has significantly positive effects on soil quality, crop
production, microorganism activity, livestock production, nutrition circle, energy efficiency and economic prof-
itability. In terms of property, succession, structure and function of integrated crop-livestock production sys-
tem, there exit some similarities and distinctions between domestic and international research. However, the
current research is in face of some common difficulties, which mainly include incompleteness of research object,
singleness of research scale, unreliable methods, ignoration of livestock subsystem and gap between energy a-
nalysis and matter analysis.

Key words: agriculture; crop; livestock; integrated crop-livestock production; mixed farming system; energy

balance analysis; grazing



