:FE gﬂ ﬂgﬁj‘? 2020.10

HSHFRIVAR RY5RE SUINRIY
— KT R TR R R S )

HEE 2 Erhkrd FRE ! B!

HE: ACAMERAR R AL, BIMERP S BRSO, ST RPikse
o A A R WA XK A 0%k AT, #ALFE 608 4R P &4, ALisH Heckman 7
M BAR R SAE AT T R P £ S AP AR Kk Fodd LR &R I ABCR PR Z 09 %00, JHdt— I R A 445
BAERGAT T ESAP IR XR AN . FLEAR: F—, £ AARTRERE DA X R P AASEF
AR KT T RMEER, TEKRARS A 46.05%. F =, BFHSARP RMTH R EARSG
RUNGEJEOGAR AR 7], FIot, MERE B G AHR AR P AESI R XRAIT A R EFR 3%
BERHWEZRE. $=, ESRLEKGGRATRGRIBENA LFGF 0, RAA: ARFFR
BT, RIRRARGITEAERXGGR P EARS, Lo BT T 50.78%; KIERAR hAGH AR
KEGR P R, Emd B0 44.55%, KTk, ASURHRP RNESF IR E KD
AR A S FliAFe b, BB, A AR XA RATE M Fo s FLE6 S AT R RIBACH) RALBOR
B 4o

XHER: ASMARBX Rk RMRE MOHE

FESES: F3233 CEMRREE: A

T gl%—

A A7 A EGUB 2 (AR AL, AL AL AT & . AL BEE
FCEACE. SOl ARl T B B S g (e B2k, 2017). 20 D 80 ALK, 1
RIS GIRASL OSSR IISCRDL T, B NI R A GO U5 5 BB AR A A1
Aol R ST SRR T, TR T AR — il A e (3RS, 20100, [H]
I, FESCERRIIZIEM 17 &P B B AR BRI oSO AL A P A AR BB AR ML,

ARSI B R S AR AR TR 45 950 H RUKMER” B RGGF RSN AE B RER AN /34T (ST EH 4 5: 2662018 YT019)
EFR “BA AR R B GHfES: CARS-0012). “+=F”7 AR W/ X EYphhks
RBVEMRSESEFAM”  GES: 2016YFD0300210) [, ASGEITES: HHEg,
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FOR (B, 2003). AESFFHEAIE S — R,

AP FAR AR ARFIFREBARGIG G, DU A b BB A BRI, A
IS BTG R UG AR IR IR T H I, PR AR RIS A A Rl — 1A )
NV AE PR (R TR, 20050 2019 45, ARMVERAUAR T CE SRR A RIS ETR] (2018-2022)),
B R IR A S TR AR, SRR A . R R SRS AR
o MR EMFRE G ISR AL, FIR, EBORSIS T, H7BURT R b B s gl A
KA RMARRFE I I A ER, RSP EAT TR S, X —Eirk
VL IX IR . DARBIRIAERE OB, 2019 44 RS TANL 1658 JiE, (/N
R SRR 85.96%, IA4AERGIaLEAFIFRRMANT 47.71% 7. Al W, T FERAESHIHAD
TEBUR IR OAE, AR IMESEERZ T T HRIRE

AP AT TRAWHRIA, $-FF T RHe R, )R, ARSI R 1)
FIFHRIR AT EH A7 Lol FEAR IR R RFRARRA R — 1 &M 29042 (Efthalia and
Dimitris, 2003), £/ [ HIHAKL RTRIN. RANREFRINZ GRS 2 M B GBS, 2018).
AMEVFRAT B~ R AAT AN AT GEERE, 2019, ROV AEP GRS, EraE
TR S5 A PRI AL, e R EAER O 2 AR R R DR, 2 PLE B R IECE
ASEEAR AR S IE SR P A=A AR ARSI A, B AR P Il AR P A S AR I
KE. BONEBE, NI R AR A, AR AR, R TR
SRS THIE PRI AN 38 M B Ko T 2R P TR AN S PRSI, MR S SR E R R e — (&
SRS, 2019), R, FHERNHERR AL AE PRGNSR, s i B S A5
FRIEEE, XA B THRAR P R 3 R

BRPHEARRGUT AR Z Y BN, FIFTHAREE nT0 2 B B AR RGN Sh A R AT HER 1405 43
Mr, AHE TR RSB, B ATBAR RGN 72 IS /A3 (9140 Cheryl, 2006). 1E5%
THARRPOFESTI N, LEARANTEIN, REEHER L s “RERI Rl +
ARRIAT N —MEimTs, TS AR AR AR e, R Sk A= 2
Gy W, 20150 X TAERSMFHERCRYL, AAEBORBAR RS AT X, 4 R TR
ARG THIX ], 0] REAFAERYNBRE I ZE 0 o 4] 22 DA B A R P A S 2l
SPEFGEAXRIISC R, U RIS, X RANSREAE RN S SRR E AN 2 . AR
AMFTHRERA G A BT, (H 2 U RN R PTARAE A /i ae A A T U 48 IS At
TP, Bk, TEHTR PRI SRR CR N SR IR, 5 AR o
N P RANFRAN SR E I ER o

ST SR AR PP ORI R e RPN EARRINI Z I BORSE, A4S HX RN S WL
Pl . HRCTHRARRNIFA T T, IR AR — DB EERGNT AT &, R~ RN

VRl (2020 HENEIR LR SEIR S ASCR AR, hitp:/www.nftec.agri.cn/zzxhdt/202006/420200622_7433378 htm.
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PRSI P B RS ION AL, TR A FRREN R FOR BB TS R SN AN FTEIEK PIAN J5 T o
AR, AERFIRE AR RGOS I RI, FELMAETAAmNbE. STk, ACBE
SRRSO, 5 RN — R RIS — RN — R ” (B, YIS R
AFhTHREIIRINT A . e BT b, ACIE M Heckman PIBBOZIR AR P RANIASFIRN B, St
— IE A AR AR R S A A AR AR s A oL = T RN BN

=\ XEERA SRR S

(—) kR

A ANVARAAE BRI FT B R RS2 R AT:, AHRE Tl B AEAHCRC BRI 7T
PLE e R e b (BIngnkerss, 2008; #HE4%, 2018) , JETEUFEMMAMIAI S U b Atk
TR AR TN RBAEE, ARSI TR RSP R X LR SO AR RN
RIS . A ST HARRINII A ZE FEZLL T U T RTT . — R RANER R 75 K]
FEhfle FIH, Federand Slade (1984) YA LARIEE KA A HARRIRE R SRR, 1M Atanu
atal. (1994) JKINGIHFEGE ) AT S DR AR A bR s S b A A THEPE L
BImEER. ENEE AR (2004) MIERT ABTFCIZER ESE, R RAVHBORI S Z 2 L
BOFTIBHAR e, RIS R AR ROR U 2 K TR B BRI s, R A i
KRIAFHA. ZRRTRPBEARRNERGTNERE RN, 15 A WBOR Z AR - o=
Mo A SCRIGE R ZOWBCRAS A BUN IAMNISECE GEHIESE, 2016)  BORGIHHE (Fi. &
S, 2014) o AFUREHETT (RS, 2018) . TN (BRRMTAE, 2017) %5, HOWZ 5
W PR 3% 2 SRR P GRS S B, ISR CEAR S BT, 2015: #&Hg, 2018) o
PV JEBEE. R, 2009; XIRSE, 2017, EHZ, 2016; 15ERIEE, 2018) UM HALL
WA (GKREERRSE, 2017; FBIELESE, 2018) “FEJ7 KRR A HARAAR K. Fif, WA
O AUOCE TR R P EARNEIR . Flin, AESE (2018) TERFFUAELRIC ANIEAR KL,
SCRREE AR B MG EHE R PPHER VA EER R, 285 (2017) KILT7KER
SR BV ISR RINZHAAG BE W IE R0, 206 FRE (2018) JEF TAM BEALEAR FHAK
RHE PRI ARG VRN, I AR PR R R S EROAR R BB MRl e . dE—2 0,
B (2018) Pl 71 KHAR VIR AR F RN T RE AR 2 AR o

OB e —ERRRE iR TR P BARRINISR I A EN B SRR 2=, A2 R
AR NHREARGI IR, B 10T 32 B A AR P I R A SEAN SR IR (R4, i
TIRBEMEIA . KRR TTIMNEARSE . XA KU, ARSFRFRRACRGIRSE S Ao A = i
A BT AR R AR A SAFAEZE 5 A BT AR RGN A A A= A SRR ] 5 B8 45 %
FORFFHRCRA AR A AE = R 1) BARAAE T E T BZEOR Mg VTR E o 4,
TR T B DI T2 TR 8, RPN TRANEAR PRI E R 6 0 S
WRHEAT AR R R, R, “&5rA M 2R PEEIEERZR, BRI “SLEg A" Xt
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TRBUER P AHZEA R AFERE, ESFFREAR B —IRFENMEREREOR, HERT TR
i RAERIROAR AR E BRI R BRI AES TR BN 2
FAME SR RO E R ZR . Rk, RO IR B, N “E5ea R Fi “siciEk o A
PE” BIRAENFIR A RIRTEAR A S PR ORI e L 2

PUIAT SRR, KT HARRNAH RIS, ABRIAFAELL TN TIHIAZ . —%2, HAEE
AT EIR A FUUT BEROR ZHAEE R E, 82 WNETF A s - AR SR
YUTARINIEZ R, 2, BT HARRM BRI, ST B R — T RGN it
AR, BRI R, B TR A BB, A TR SR R B A Fe 458 vT e ANIE TR
PSP FERRIIR, FTHEMNR A BB A ST R I8 e . =2, Bl
SHRRAHRIRES 3 TR — DB RRRINT A AR A &, BRI BE— PP AR T HARR
YHJEHIMNILS . TN TAR AR, HARRGNT R SIS ARV A AN AT FIER K AT T8I

() Teoth

R RANAE PR R 2 AR . AU SRR (2004) FIULAL, AR RENAES TR
B Pk i 2 — e AR TR TR S s 5 1 G R AR R IS RS A T UL, PR — 1k
T E SO I AL B R, Fzduk Bbric o £() » B, KR ME 2Rl A= Hirz — (i
. WEIE, 20100, JCHA TSR S, 75 Z0 AP HoRBAT KIREE 58T, fAAERCK
RS AN E . Rl USSR M BOAAR T R I AR, ASCEZ IR BAmid N g() »

R4 Robinson (1982) #HHHIZ HARSHHNG, FTA P MIEE RS XEHMEE R, &R
F BRI A

MaxU =w, f()+w,g(") (D
() xF, w>0, w, <0, |w1|+|wz| =1. i, B w, A, FIZE0HE SR Al i

KA KRB/ M H AR B . AR IR AR ORISR A5 T RN RN M, 1K
PN FR SR B RH eR B 2 — 30, RS PRI A5G 27, HZEIE TR R w,
w, LERHE AR KN AR o 15 RN B SE B A P 0] & (e A PN AT TR, AR
JUERX—Hr BT S o RN G N RE T i i, BRI S s, w, RIZEXHEROR. TAE
KGN PRI B, 2R FRAE R AR JE TR XS SOGHHLF (1) B 22T B (Kisakalwayo and Obi, 2012),
TS T BATEGEHOR KR AR T Ok e, AR RAR N E L, (Rl X —BrBLw, HZ44
XHEAHXS T A2 1 RN BB BE R e (AN RIS IR — B, ANBAR R R e KA AT
PSR M BRI G, A SERIL R SR AR P B AL ARAS H i — 31

HANER R BFRI S, ARSI AMEEARMIRAER A &, B A ™ b B4
FAEAR P AN FRFEA ™ it o AR TARGEAMEARE LG, ARSI ™ i P AT /NIE S, A
PP LESNAIR T-FREEAR = i RS e SBUR AN S5 o TR, FEESRFRNES AT B AR T, R Rh
APPSR TR

Py +tAu—Ac—c=pyy,—c 2
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@) X, p v p, AHETRRIFIARY LS TR MR i sy,
v, SMNFIRRIIRIA RGNS TR i i Au RO R P RGVES I TR R A
AR R 2 SO EIRES, BLASFRAA ™ s BURTANINSE:  Ac FORA T RN TR
PSRV A CRERBCE RIS & AU ¢ R RIS IR R HIA
WA, FEERRE, RPERPESIIERISEZA, y, v A A IX=AMRBOR T
WUE, JERERESI.
TR E SO R TTIANTER,  ASURBUR ) RAIMIAR RN ST A A AR i
& IER, Wl p, = p, . B, ) KATfEifA:
(¥, —y)+Au—-Ac=0 3
1 GO TN, FEHB AR AR £ () A FOYERINET A AP 257y, ~ oy, s
THERANE ARG (AuD TR SIS NEA (Ac) SEFMGE . BREERIA R FR N

SO = f[ 31590, Au, Ac] o))

T IRYL, AEEAT o H S A S TR/, A IOV I 2R 5 v RS R A0
GhEAS, RBERET B SRR AN ST (ECRTE 5. AREURIE. REHED MIRE) NIRRT
AFFEARIAR, ARREEN S FPE (d) FUBKIG T SRS R AR P A= PRI R i, TR,
JERFIHAT FAVERT BARA AR P BN TN Ce D

BFNAGERN. Ce ) sBFRAR R AR A BTN AR A0 A=A
RGN Ce DB, A IR RN AR U T asbl s, R TUHREAENON C Ay )
6(AL; ; Ac) 0.

T AEGEAERE, AT AR T TR S s, SR A AT AR AR L i A7
AR BARPAT ARG E . R HERGNF ARSI BN Z I (d ) ki, A&
FOR H CEREARMCHHARTE BAE0, fE—ERE B3GR PR s (Au ) Bk
0(Au—Ac) 0.

M EES A (Ac) BAIK, FIFRIEN:

WIESNSA (Ac)H, BP:
FHILL, R RN R R A H PR R T — PR os R
Max f(-):f[yl,yO,Au(e,d),Ac(e,d)] (5)

xR ME bR, SRR T ESR MR M AR BAT A VERGE R Al BORMERERER,
AP H R EOR B R DL, AT A GMR, AR RSP IR AR R K
BORKEE (R FRAESFTHEAE UL G AR R T HoRME RS KBS it ORI ™ A
AR, — A P FEBOR SEREE AE R U SEPR BRI (FERIRL. £/07K, 20160, A, 47
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VLI, RSRRISNE () fE— R LRGSR RIS RAR R (R D). AR, K
PRI (d) b, FBMBIHA R, B Zg; <0-
i, ) AR ML FERAT 7
Min g() = g[R(d)] (6)

BT UL EPRRRHEREL 4 (5) AT (6) AN (1) by, BEIR P RAHASF TSR

U:wlf[yl,yO,Au(e,d),Ac(e,d)]+wzg[R(d)] (7

¥ (D Xnxte. dkT, 153
oUu of OAu  of OAc OAu — Ac

—=w( . + . ) =w,(——)>0 (8
Oe OAu oOe OAc Oe Oe
a_Uzwl( of .8Au+ of 'aAc) tw, og O_R_Wl(ﬁAu—Ac)+W og 8_R>0 9
od OAu 0d OAc 0od *6R od od OR 0od

AT TR, SRR RUNATURAN 5y FVEAEAR P AR KA B R e MU IS AR R, X
BRI PSR LRI XEAFEAR AR, RIVES IR AU BRIEAF A A T, R
FERLA RIS, At RANESFIR. AN, ARG — DRV SR ILESRE, [
B, FEPEES MR ERE b, A AR, SRANGRFEROR

Pk, AR MU AT TR

H1: ETRNE BRSO S IME bR, BENZE5F RS AR P A 2SR IR AR A 2 FR AN R
A IE AR

H2: SRR SRR MU F R, B0 53 FIVERT A A A ORI R R AR LA
AET5ZR .

MERE EJF, RESRAE B AT RANRSE, AR MRS R, R H—
AN BT ARA T PUBHAWINRISE R . R TEEA, AT A AT AR e, 2Ty
i IR AR, R BRI XS I B Ol ez a2 . DRIk, fEERRm, R
ANA SRR A (AN P AR T, H A REma R R AT I 538 A 30 35 UK 56 o
ASCR AR A AR, AT A ARl IR, 7 S s TRE SR N 5 S A SRR A
MR

AU IZEAEZE 1 o
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RPN e
T S
T RINTH

> [ w2 wimon
RIS | [ Rz

Bl RPN R Tt )
= BiEKRIR. BEEMSMRGE

(—) BERRIRESHARA

AT TR R L T 2018 4E 7~8 ALEITHR WIALPIE RITHT “ Rl MR A i
A, 5. SO AT RIFEHIX, G RS A CHE 5 B I R LSRRI 26 1R, 7
AR RIS 2 ERTS . [FRE, T8 SRR/ N R b & B, VIR /N IR  VBEA
(s EEAE A LS, A TE NIRRT AT IR R . B, ASCEETR. FEHA
(RAR A FE0T G BAT BRI AR AN R 2R

WL R FH 53 B At AN LA S G 1 7k SE—B B, WAL R X A R
PRI . BN ZRE X . BB, Sa 5 R PRI R A7
B A& E R AERRE, ERULARE 2 MR G s 4 M G EREARE, Bk
BRI IR R MAUTTDAGHAC A Bepg L IR, BPeems. V0. =B, 2 RIrEsiEr)
6 M (1) BN LERGEIT SR — e FREEHE R 3 N 2 8. BB, 1ERAS 28T
HUEEL 3 M, A3 AIFEARRANN FRBEHLIEEL 10~15 PR PAENBRA RSN R ARSI RBUR
145 630 13, ARIERTFETREL, SR B AE R E TGRSR, RS EIE A 608 4,
AN 96.5%. Horf, VLIE 178 4y, WHLA 430 4o RS FEEZER “—X—" iRy
X, P FEHSEAEFREN FEFER A TR, AR R SR e A R EIR A (i
SR, FFEN TR FRTHIR S B ERIED . PR R AIKE OKFERVIN AR RN DL 5
FEH S ERIRIL OKRERVIN IR B 58BN R . fEIFAEZ AT, SR R
TERLTTHHMT 7 AR, RGO A ST R 2 S BT T B e

RIAHHTHE (D FEAR RIS FTEURIL, A RIRBIRHERR IR AR 7 TN
35.03%:; KANFEURHAERE R REA AR FT ELIIA 64.97%, o, SR RANIBEAL P 5 HA 18.92%,
SEATRANMIREAA P 7 Ik 46.05% .« BEAL, FEARGUTESFIE IR, WL A ELAITE LT R AN 2R I
i, ILIRVA TR S, (IR B RIFEARR P Z .
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=1 PIEHXAEARR PFET A EARETURANIE R
WA RN KN SELRAN
Y X RN - RS : _ . it
SKYNHESE: 0 - - RYNIERE: |
0~0.5 0.5~1
- L 40 9 8 44 101
TR
i (%) 3921 8.82 7.84 43.13 100.00
B 5 6 8 13 88 115
R
Bk (%) 522 6.96 11.30 76.52 100.00
P 13 4 8 91 116
LT
HEE (%) 1121 345 6.90 78.44 100.00
gt JE 72 2 5 19 98
P
HEE (%) 7347 2.04 5.10 19.39 100.00
| P 67 5 0 8 80
MALT
ikt (%) 83.75 6.25 0.00 10.00 100.00
L 15 14 39 30 98
iR E:
HE (%) 1531 1428 39.80 30.61 100.00
. JE 213 42 73 280 608
&1t
HEE (%) 35.03 6.91 12.01 46.05 100.00

MEEJTE AR (MR 2), 50 K UL ERS2T5E L Eik 58.39%, #3284 0]H LA EHH 1132
Vi i 66.12%. MWFEARA IR EZ ERBIAREOORE , 2V ML E ST, 50 FLL
b HER] 38.65% . MAOINK TR, FEAAR A AMI AN K ZALT 8 37T, 14 66.61%. &k
15> AT TRUEORE L7 X AR GUKTERMEAR ™, FEARA T R BRI 2B HH R

AN
*x2 AR PRYEACHHIE
RHIE Faes s EA (%) FHIE Faes e B %)
40 & K UIR 41 6.74 10 B LLF 43 7.07
. 41~50 % 212 34.87 Sz fR 2 | 10~50 7 330 5428
51~60 % 253 4161 B | 50~150 @ 169 27.79
60 £ LI 102 16.78 150 FLA L 66 10.86
XH 27 4.44 3 JITGKRELR 206 33.88
ZUVIH Y| M 179 2944 gk 4l | 3 7i~8 JiTt 199 32.73
HREE i 283 46.55 L'ON 8 Fi~15 7t 102 16.78
&Lk 119 19.57 15 7i7ekl b 101 1661

(2) BRENgESTERA

1A A IRAt Xikdo R Z AR R 32
RSP FREACRANRF T AP B

Heckman & - BAERY , J&
F—I BB AR P UE S RNV, 5 B

TR S S HTRESL,
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PPYTERINIREE, R e RNV A ST AR & L SEFR B TR (R A A BRI
AR HIE. A5 BRI RANLL SR N EIX MR ) 22 5, M 28U iz, B RTHHFiIX
FPMT Bk B I 7142 Heckman BB (22 Heckman, 1979).

BARME, ASOR 2 15 RGN ST FARACK H —AH Probit AR, 5 — B sfisi Y
CIEZVE

A =Zy+u, (10)
(1D

4 I, Zy+u,>0
a 0,Zy+u,<0

(10) R, A J¥Ashk, Moo SCRRONE SRR AT RIS 5 A Rghix — X
WL 2, BRI Z R RHEREL u MHNIET. (D R, 44T >0, &
JURANASIIREE, BIEEE] 4, = 15 SR IEFAKRYY, BSR4, =0 -

L83 OLS it ml BEAFAERE AR, PILTRZEK (10) Ui SRR RITELR (4D
TENFE ZMBIMBIES S, IR A 5 HABMRAT RIS — B BIEE . 3 BURl AR An
v, =X,p+la+n, 12

(12) b,y NI BRIEARI B R A R, BRSSPI RAGRE, o SRS
FH R ol T REVERR, MBI IR . BEAh, Heckman PIFTBARALELR X /& Z,
A6 74R, RV DN R T RV S IR ERT RN 9 A A A B

2. & S IAR KABNBOL I 5—— P A5 3@ )2 AR A, RSO AU f 2 — R T E SRR
FRISONRISE,  EH A AR P NS
Y =714, +0X, +¢ (13

(13) b, ¥ RSN A FR P AR EAF A, 4 =1, FRK
JURGN T HESTTHEN: 4, =0, FRRPARRIVESFIER. X, 208 MARFE. ZKEERHLE.
PR BURMRRHEAHEHASR: O . r RIFHESHL & RIREI,

LRI, AR RIVESIHIB RS BAMNIMEAS R, REDY: FEIRAE
FE b, AP AEPRSORIE T A SRHEM ELAL A T B R, AR AN AT AR R A
AP RS IAMIN o Rt ARSCRA AR (BSR) BT AR N K14 o

IR B LU Ho—, R RIVES AR B el L, fEg
I BIRBERNAA T RIARENAA T FISONARBLUREMAR R, AT 2=t H=, RIS

G lizs R B BN N (oaee

LB BRI B . S — W BT BT i, IR P A AR P
FERMIOWIR LA, T (1) Ko BB RGBT, BUSREAR Ry
PR TIAL BRI AT, T (15) A (16) s
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A=Zy+kl +u, 14
Y, :ﬂilejl +&,, WR 4 =1 (15
Y, :ﬁiOXi'O_i_giO’ mE 4,=0 (16)

(14) Rof, Z, RYK P RERIVESHIAN G RN, [ RTASRAR, ¥, . Y, %
BIFRRINIR PRARTIIR PR, X RPURRAS Y, T geie 2 i ik
J AR RN SRR, AT RS BT RIS — 1
B, FERERETRE, ORI (4D, TN (15 SR (16) e,

Y, = ﬁilXill +O—y1/1ivl +e,, Wk 4, =1 an

1

Y, =B.X, +O—/l12/i'1 +&, WR 4,=0 (18)

l

A7 A8 e, A, 1A Bt T AL R (R, p,, (P =0/ 0,0,)

u il

M P,y (Puo=0,0/0,0,) RRFITRERLE RIS R 2 p,, 5 p,o
SRR (2 A AS BP0, R B LA B AU AS ST S R P (R R T
SR IR TR AT

ST PR A S T T R ST, B R R ST E R R P
ARIR R AR T2 5 RS PRI 5, DR A AR 7 Ser
OB JSCRE

SRAEAFIFRER T GEAD RO R

E[Y, |4 =11= B, X, +0,,4, (19)
ARRIVEBFFRBA T GEHILAD A ATT Fis:
E[Y,,|4, =01= B, X,y +0 04 20
REBRABAEARAEAT A FR A IR T AN SY R
E[Y, |4, =11= B,X, +0 44, QD
FERIHAEREAT A AT A (O R ARSI R (B
E[Y, |4 =0]= B, X, + 0,1 (22)

W, HEFHFPEAEIERN (ATT) "ATH (19) 5 QD L ZREIR:
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ATT, =E|Y, |4, =1]-E[ Y, |4, =1]

- (23)
= (ﬂil - ﬁio))(n + (O-yl - GyO)/lil
FHRIHL, FEHIFPPIIAER, (ATU) FTH (22) A 20) Rz ZHRFoR:
ATU, =E[ Y, |4, =0]-E[ Y, 4, =0]
24)

=(Bo=B) X (0,00 )

(=) BEEXSHERM5T

LEEE, RYFHEABE, Heckman FEA 1R AR SO REHI A AR I RAIAIRGNGRSE 2 A
Ao RIS EAOL TR, ARSCSIERRE (2018) K5k, 1 “RIR9Y &R
BEEMEMA R, ZIXIMIE5E (2011 [REFT, ASCLR ) SRR AR A T AR L SEPras & i
ARG RGN R A R . AR N AERARBIR A, RARRRR A R IRVERSN, &
BFEAMNATR, ASCLAR BN &

2. XM AT E . AR AR BRI R OA R . RIS SRR, ASCMNESIHT H]
PERVESD 5 PR AT T B B RIS, BRI A RS R B B N AL 2
Yo BT IRERNE, ASCHERA] “ AR BRSSO aF A7 7 M “ ISR
WRSAEREAAE A P ST O BOR AR A R 2 7 SRIEA P RIS R, JEA=7 R
BV BRIET RN 3 fis.

3AEH R &, BTATAHISRIE. BSLHILASAHR TR R R AT, ASCERZ UiE A
NFFE FEERHIESANHIAEE 3 28 11 AMARA T atasth A&

(1) ZViE N NFHE. OFES . ZUTEFRBOR, WA 5525 IR, AR Hr BR80T
MRk (Kabir and Rainis, 2015). @R EMEL. ZUTEKIXEE RN, #3587
PR MBS, RAGIBGRI TR (R, 2012). @R ERTHR. FTERtta T
NFE, ATRESRAFALZ AR5 BORSCHF (Knight and Yueh, 2008, [RIHACH W] REFHAIE
. @ORMIRZ 5K ZUrEAARMNEZ TR FAEE R ST kame i E AR, R
T FBEGHIREIRIA ST, ATREAR P RN AR R AT i o

(2) FBRERFHAIE. OEPRZEETHRR o SAERONFIFEN, LB RSO RIA MG 3 R
ASCHEAR A LE R AR AORIUE . @5730 /1 5. FRR s Torahm A,
DRIEAR P 2K B A 577 30 7 S, A1) RN A P A 3. AR SCBIEAR P 5B A S P55 3 0 N
HATSBETT BN T @AW L o AN 5 HE S A RN FIHRAGFEE (Wang et al.,
2016), HIRAFAMMN A ZRBE, BT REMITA TR E R R . ASCEE sehrfolk
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THARKRRE, RPATAREEATNOITRAE GRIEF, 2009), 24 AR AR RIFEIRE
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IR PRI, BRI R OR AR S 2 PRI A R R AN TR . i THEE RN B, TR
AEVEM, WA P SRR A2 SRR KT A SAEAAR . XU, A1F
AR PR R e E R .
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FARTFIERINELE 1% 5025 7K T R RERGNALAR AN RGNALAR P B N IE A2 . X3,
AR SRAE G L AP FRBAERT ANV A= E A — @ BOREER, PRI ARSEGEAER 1)4%
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Farmers’ Cognition, Adoption Intensity and Income Effect of Ecological
Breeding Mode: A Case Study of Rice-shrimp Co-cultivation Mode in the
Middle and Lower Reaches of Yangtze River

Chen Xueting Huang Weihong Qi Zhenhong Feng Zhongchao

Abstract: Based on the technology acceptance model, this article constructs a multi-objective utility function to analyze the impacts
of farmers’ cognition on their adoption behavior of ecological breeding mode. It uses the Heckman two-stage model to analyze the
impact of farmers’ cognition on their adoption intensity of ecological breeding mode based on the data collected from 608 farmer
households in Jiangsu and Hubei provinces. In addition, it further employs an endogenous switching regression model to examine
the income effect resulting from the adoption of eco-agriculture mode. The results show that, first of all, farmers have actively
practiced the rice-shrimp co-cultivation mode in the areas with appropriate natural resources endowment, and the proportion of
farmers who fully adopt the mode is 46.05%. Secondly, the economic effect is the fundamental driving force for farmers’ adoption
behavior and the improvement of adoption intensity. Meanwhile, the perceived ease of use of technology is an important factor to
promote the occurrence and intensity of their adoption behavior. Thirdly, the adoption of eco-agriculture mode has a significant
impact on the increase of agricultural income, which is shown as follows: under the counterfactual assumption, the farmers who
actually adopt ecological breeding mode would decrease their average net income per mu by 50.78% in case they decided against
the adoption of ecological breeding mode. In contrast, the farmers who did not adopt ecological breeding mode could increase their
average net income per mu by 44.55% should they decide to adopt ecological breeding mode. In conclusion, the study holds that the
adoption of ecological breeding mode is based on higher economic effect and easy-to-use cognition, and the application of
ecological breeding mode is in line with the current macro policy objective of increasing farmers’ income.

Key Words: Ecological Breeding Mode; Farmer’s Cognition; Adoption Intensity; Income Effect
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