HARYEIR AR, 2019, 34(11): 2317-2332 http://www.jnr.ac.cn
Journal of Natural Resources DOI: 10.31497/zrzyxb.20191106

T iR LA FRE XN\ L K P L AR
it Fl 5 FE AN EN R LR R =2 M1

FH

(AT AR A T B2 BTN 311300)

R AT HBLET 0T T MR 5% SR MR A L A P A A Tt 560 B2 AN ERBERR 1)
SN JEA LA 414 7RO B IR AT R 2EA T SRR 36 . WS )5 5 4245 DEA-SBM £
B Z TR RLUR Tobit A7 . 5L (1) LA | L b ARG X R P R /N2 KA
AR FH 55 B2 73 A7 J 25 1 R S 25 X 1] ) S o (2) RO P AL/ NAZ KR K Y
SR FREERCR I 0.54.,0.58 .0.59 , A7 7E LA™ B PREERCR A 5 - M RHI | - 3l R 45 %] o
R FRIAE/INAE KA L TR BRI 7001 3 1 i) L3 B ) AR R . AR SC R 245
Fi o I A S L AR A T AT A A R P Rt IS SR R B I R A R 28 Y
PR

KGR TG A LA P 5 AL B s PRRASOR

WY R AR A SR M (AR T & R A A DAk B R A AT A A S I AR
M, Ak Az = AR A e e — AN LRV 5] AR, (AR IE RE g #h 72 1358
Y E R TR A . B B AR MEITER, RIFEDR . R AN
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K, PR RE JIsm AR Sl R IE &S BEAk, GRS R e R AR IEEA
SR ELENE, WiF 24 iR FENE IR i L b 3 A A B T, e
T e AR TERL™, i, St Bl pE iR SR E A i B 2R A
Fok, DAESEXTMNCAT A B 2 i Ae /R . BRI, RS AR AT 57 3l 1 RS Al L b
METYNAR AT, SRS ETE2EERN A RIGE, D2, #MZ20144
JEE, FRLIA RS 50 BTAIAC A 42283 1, BMEEMELL 10723 TR, — i, AT
NG B SR PR R KA AR P B AR, g AP AR P E AR S R A e AR T R
W, TR A SR IE R A 53—, AR TR R AR 2 S AUE T —
BN P, EHEE AP HORFE A E 2B, EHAUBROEE T, Fit, %
PR AT RV 1 A e O A Rs B, NG AE™ Ak, ER M X
U S ) VB /70 L 1= B B VT £ A0 1S/ I A AU SN/ 75 9wl LT AT S 0 s 1
AP TERESR Y, HEARAAEWN T AR : (1) RAEGEIT % m ey
i AT E AL, R, —JriH, AN KERANS LRSS, 13k
YE AR AR T A A —r i, R AAR IR A FIRES, A
T U U T2 1 T I 1 s s BRCAS (0 2 A P BB A0 45, AN, A5 T 32 24 i oy — 4R 30
(2) i E IR R A R BRI H T B A RCRIS, SR C A WF 508 /0 e 1+ b ji i 32
AFEPERT R RCR I SE , AR SCRIH I ARR22 B A DRI B S U BH Aot b it 6] - S e
TIHIRERMLEE , I o Hedss 4 b T % B2 240 1) R oAt PR IR 24 5 1 = b AT 5% 32 2 R e o)
B N A A P i NE 5 BE A BERCR 52 o i FVE R 2017 XL 11 E (XK, B9
M) 414 PR R P I IRAEECE , DAKUT 249 78 19 - HiFH BH A Sy i i 4 b 4 32 29 80 1
B BRI, 43/ N2 L KRR . EOR SRRV IR 1 i e SR 2R e T L bR AP
AR RE it FH i B s i, o (2% TR 227 ) 1 DEA-SBM BL RSN BE A BE850%, -l
FH Tobit BEARUAS 35 + Mo it % 2 L9 Fa e XS IR BERCR I RE M o AR5 18 ] Ry B AIGE B AR 25
B EALSREE | BT A SR PR R

1 W5k SRR

1.1 S =EMHEHRELIERAH

T HIE TR A A AR R, B AR AIE LT, IEIR A 1
FE3THE 1) T M REARAS T 277 i, MR RE U A b 8 B IR B R B T TR, MR K
NE, I EA TR orm . IRt . BSOS S, B B s S SR ) 5240
111 S st Ae 58 1 iR AL

KA IE 2 23 R A . 7B LIg Ralut v, it AL 522X Geescroft Wil-
derness IR 5 X 19 1 1% pH (B 7F 1883-1991 4E[1] Hy 6.2 F# %2 3.8, 53 Park Grass {55 X 1 1
S pHAETE 1876-1991 4E[A] 1 5.2 B 22 4.2 [E A28 XTIV . ol e 454t X LI F 515
FERIGRT, BRI IR | B BRSBTS, AR K R K A
FHTBART , & 808 IR B i e A SRR ok, RIS BOS T3 rh s . 4.
KRG EARICRMNEYE, IR -8

OF 56172 Sl S 3 CF Qe AEEN
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1.1.2 s it RO 3 S s 1

R AT TAEYI SR 0 R A WCRICR DRI AR A S ke A AT Oy i)
febrz—, MLCARAR, it A HLACEA HLAL . AR ACECHE SEA R T 1 B R A F 0, LA
JREG A 5], IRBEREAE R IR 2K B B FTRE R e 2, R, DRI A 3 Mo
ET HIEMBEERE S . SRR, R [l FH R A 2ERE % 43 Al 9 e ) R AR 4R
F+23.3%F115.6%, i Bt AL AR RE 4R T 1.9% 2, i it AR AR AR OR RE S 71 + 8
[ O R 7 e S = W i SO w3, WA I N
1.1.3 s N R A S 2k i v

TR EEARRANE . B R . . A ORERE, T
JE 5 E b e Y pTE e B B A DG, ke Bl A A . stk . &, A
WAL B R, ek BEA WU M 3R o064k, UK sh L3 rp 3R 03RS, A B
FERMW, Kt AR 24 b A s, SRR RUE YR TR, R
S FEE VARG D, RRT MR YT RE SRR s T ECE A HLIE RERS X
AP IR A s P MR R, AR e T PR

RRE SN, ad it A i 0 SRR . R - R T A M, (A
NEF R, B R L as R, hTRIERM K BIRE M, FBUNE RS
SEFPAE 1S AR5 P TR R, i A AL B B BH Y, Ry T R
o, RERAEMARRA . Wik, NKIERE, w8t s S8R A= SR LT,
AFITF A BRI A R AT Rt K
1.2 AR T LN AR FERRIT A

AN 2 5T AR A AU S AT PR BB T I 448 0o I 58 20 AR RT3 KU, BRIk, /v
PP — e A e 4, T AR B R AR TR ARG s M, AR SO FE
A PR TAEE R TE, M B 7= BARE T2 5 TR s A 2s iR Ak .

+ b E R E PR e A AR P BEARA TR, ARAR IR PRIE T A 2 E AR e 1
HeE T AP A B bR IR 35 e R SR KR R e Kk . A TRk b, A S
G PRI BRR S AT LU, — il FRAR S 2 - M i SR ASER B IS L, BP H 1A
WA 47 BLAFTE = S AR, BEET R P B sk Y AR R 25 fo KAk i 25 e R AR A R
RS 5 T —Fhi BRARZS S - Mo I T 55 K HLAE B RS BB B, Rk P /e JE BRI Y
ERAZE R AR (KR8 B KA BRARES ) o B, 7 B AR 7= D SR AE PR AR FRCAR
BRI, ARG | B2 R L R A e R I B S R T AR g R
EEFR; AR, AP B P= e S BAZr T IC BRI A 25 B KAk B bR o AR SO B AR B 4331
P IRHE
1.2.1 M3 SRR e (RN R 247 ELAEAE e B2 XU )

AT, AP B YAER s iR A, AHRNAY B AR R ECH «

T, :pyf(F’ L)-p.F-p,L (1)
K a BMAERNE, BT R HAE AR A, R TR R AR A g,
T A AR - A T B MEABAS , TS 4F AR e (i, PR ks FLE
AR g 2 IR P AR P H AR SR A SCIRBE LI B4R A S A LIRSS 8l Az r= Rl
f(F, L), fRERZFSNMAE 5N pe o p, » BIRFEFIREIRY w, BUR LN
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ppF+p, L<w (2)

AENEBA B R85 e T PRy i (55 T 2R AN, S HE AL IER AR bR i
_ af(F’L) _Pr

MPFI_ oF _E (3)

1.2.2 L Hbi i R 2yiche e CREIDIJC R B3 B 29 XU )
FEZSRMET, AP e ORI B SRR 2 fe KAk, AHN Y H FR sRECH -
n,=p,f(F,L,S)-p.F-p,L-psS (4)
K w, IR AN, BCEE 20025 8 A H IS T %65 7= g 52, PR ot = b e g
(S) TERBAAREAL = RECT, e L HE I N2 py o HHTIGINALIE R A S
P L IENC Ty, G A e A S 4E 40 T AR J1 A T, B pg i F 3G R

8. 20 py=py(F) AR () o, g P o s, msse .
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X (4) SRR, BEPRAS A ACAE A BT BR 7™ it 0 575 T 20T 3 12 -

aps(F)
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LSRR, MP,,>MP,, , BIFETCRRI NIE SRR 45 5 KAk, ZORABAE B3 bR i i
, TEEARA T, BRI AR EAL, o] LB R 76 o B A A 25 i K ik
HAR T, AP Sk 58 o B i a5 5 BGzs S s 5, DTG SR R4 = AL sk 2 Ak A i
stk , ESFEM RS R BT, A ik ilss, MmN TEFEHR T,
HOEIEAE . PRSI, bR SRR R, R B A P PR B T IC BRI 25 A
KAEEFR, RZ, AP By P PR T Y45 25 e R A B R o
1.3 TR ATEE X IME R0

M SR LA R T A A A P R R R, AT R IR R AR & DA
Ko HAARUL, MR & S EAEY TOE T g, DA AR S, A
BN LT, e IRAR L Rk E R nAnife, ARNE it i i 225 kg/hm (E B IA A F T4
BB, v E A A SO B R e fR IRt FH B A4 250 keg/hm® 7, SR, ARG
M3k DA SR A P ) T AR g e v T AR S IR B AL B AR T RERE AR ERT, LA SO
AN REAN B, /INAZ L IKFE . KA 44 A i FH 38 2 43 1) R 937.5 kg/hm”
769.5 kg/hm’, 892.35 kg/hm’, 73 5ilE Ak EEbRER 41745 . 3.424% . 3.974%, ZhliE
$Ei§i%%ﬁ@%&%%\1%%\3ﬁ%o$ﬁﬁﬁ,ﬁFﬁTiﬂﬁﬁﬂﬁ
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FRR P TR , VR DX A A 22 B T LA B BB L 3 o gl L P iy LA
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TRUEWEIT LIAC X s A28 | RIEARTR, 2k JRad MU 22 O E i X, TR
SEARUCRBE R EE X, WRHEZE MR, W LUAE X DN E—F RN &, T
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K1 BEARPHMES

Table 1 Geographical distribution of sample farmers “M
i) FLBH 23] =M T RN .
(X B EURL M. KR G, RN ORI SR MR, AR BDE. ghm i
EEEIRE 4 112 72 94 64 72 414
INERIAE 112 72 90 64 72 410
TR FEFAE 20 30 6 10 72 138
FORFIE 86 58 88 44 46 322
1.5 REEE
1.5.1 ZtlhliH
AT 2250 A1 RS HUAG: 30 - b i e B2 20 RS E PEX - e AP AT it FH 5 2 1 520
Fo=pthX+p,Z+e (7
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HRAE Lotfi SRR ST, HEHESE THEIIEE ™t i) DEA-SBM FE BN 5 P45 A4 %, AR
A U0F .

m
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s +s2 o
L Yol ;%
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Profm 2= M B RY, ISUZARAR N IE, DA BB B SR
S Z BT R BAT IE 1SN o
1.5.3 Tobit f

M TR LIRA T 0~1 Z 0], J8 T2 RIS, P Tobit BRI/ S2
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E'=o,to,X+a,Z+¢ (9)

A B i, ETMIMERCR E M NIER N 47 E'<minE , W E"=minE ,
A E>minE , WE =E; XFm tiERARENRLEES; Z 2ENEEES;
e RN, LI/ | KRS . ERIMEAR I A LA S A5 AR
1.6 ZEIER
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HHTEOL, AR A RSN PR T 52 5 B0 B E BAAXTRR, R, BRA
AHETHNES TS TANEALGRIE , EREUAEUL. PR Z 2 AR 14
e RE S A RO B Y B S — R AL 2 32 U7 0™

RS- D™ S5 A g DRSS PR A A R 2t 498 1t FIES AL PR A A A Jo i AN
R EURIB L, PR, SPREORIRR R P 8 DRSS (i 4 A D i A

PERETT (5 BAXIFR . 5 EASX R A o P 33 i A L R A Jo AN A 5 2
AR U™, PR, SRR 0] B el AR A5 LAY 1 A A D il A

BN - s USSR 1 SERC T« 58 A AR I AT A 7 i A 7 H T e A 135 B 295
5, AN AT RESN AL AEBEA, PR R P 58 A R IR AR o o I 2R P AR M
FERC TR B4 -t AL 22 Ay B 4™, MIAE SRS A9 o A JEs™, DA ek B AT
AR, DR HPPIEIR A Lt 5 S 28 M AR 3R

HAUA NG BERSAE . AR P S B R AR P AT NI E R, R SRR R v
IMPAFER], BB AR | ZEEFR EZERTIIR . ERSITLHREDS N

@ ARIUAH AP E . SR L AERR A B AR, RIEME . BETAibRiES S (RAEYrali:
SHER), MG TIRE . SRS MR AIEMHE: b, IRE PR R 46%IT5; SRS
AR 7%HE; EAIEP AR SRRt (RIRrai S 518K hA R 14 R 558 4 LR bR
L, Heb, A 15.18%, BN 27.43%. MRS CRAEEARZFEFM), 4100 kg/Ng . K. TR A S
A3 kg, 2.05 kg, 3.25 kg; £100 kg/NAE . KAE . FKTEEH AR A 200 1.25 kg 0.95 kg 1.25 kg,

@ W TIERBI BRI , TSR E R RN SR AFRKN FEIB, il . FSBEN S PGS
o, RPESE SRR “FI2gT, B N, I, FESZE R BT E AN . A0 AR Sk B A
2958 F ORI, AR RS R, BUEN 1,
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FROEAZ G, [R5 B AR G 2R g X AR P IEAT R s ma ™, B AR P MR A A P AR R
ARhE WEHURBE NIIWA | GERE S5 AR 1 23 Bl A P R BE A 57 s J1 B, 4025
JEAERIMOA 5 FRBE BB 65 % DL A6 25 LU A E 5 REE S I HBIAE R BERAE

T -EL[35
AR

A ARG HRRIE AN R 2 s o

MGETHEs R (1) =AM ED AL A e Bk, M2, P340t
B RS BRI /N FORFUKFE . (2) FEASEE BRI, (B Rz R,
B 304E, RN, A S2 RN 14E, (5 AREEARN 12.56%; FEASSEI - 3ifH 4
mik 1.8 i ot/hm’, HBAHEEMSE; N2 P ELMRERPEINZESMIE, &
22.22%, (3) WRELFRIR A 2745, 15 66.18%; KGRI 46 77, (5 11.11%, i
BRI P B A 7247 R AN A AT INRIWRRE o A, FEZ R f5 Rk AR Y D
RIS B BARAE o 217 PR R R T AR IE B 4F B EOR TR AR AR T
17 52.42%, VEHIAIETT I AEAE U™ EE BAXFR . (4) JHAXTZrh, 458 DT HE
L1427, 534.3%; 45~59 % [HAER A 260 B, 15 62.8%; 60 % KD B
FALI2 77, 52.9%%, ULEH & ARl BRSO B 1 = 04, /R P 2 X ELLRASE
ML BAET B Fy,  DIMGE B MR 278 (045 1l 55 R 25 sh i e R 95 8 1

®2 TEMMREST

Table 2 Descriptive statistics of variables

L, ] EAp SR ¥ifi a2 wORfH meME
JINAZ T i F, kg/hm’ 937.5 202.05 1725 600
TR it A i i F, kg/hm? 769.5 158.25 1125 25
oK A F. kg/hm? 892.35 413.55 5250 412.5
+ A con 6.77 4.16 30 1
TR 4 ren Jiot/hm’ 0.99 0.39 1.8 0
SEAIE R ZE 2 b int 0=75, 1=j& 0.22 0.42 1 0
JAUBG i ris 0= R, 1=K T, 1.55 0.69 2 0
2= 4
RS . inf 0~4 F/RARA T fif~AR 1 fif 2.09 13 4 0
e A\ A sca hm? 30.56 46.27 366.17 0.67
LR Hb L f51] fer 0.65 0.43 1 0
SRS age 46.92 6.87 65 29
ZHE TR edu 9.59 2.64 15 0
MR A PAAE R yea 19.32 11.11 45 2
HARKE tra Y /AR 3.01 2.85 20 0
PRk 41 org 0=7%, 1= 0.67 0.47 1 0
FREAIA inc Bl JIoG/N 5.27 5.17 37 0.27
FHEF RN peo 2.45 1.1 7 1
|V IN=A]]| unf 0.37 0.31 0.99 0
EVNUS AR bur 0.4 0.2 0.86 0
BURIUE(ER obs 414 414 414 414

® AR A DAELHS 1994 4E R BOpibR e R 4RI B
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AT R IR A E R . BEASFAR K OSF- 38 52 B AERR 0 9.59 4F, B i T 2012 4F
S E RN TF S ZHE IR 8.334F; BEA P H g B DL b SO R EE A 190 1,
17 45.89%, UL K P 2 BB R R 276 PR P ST AL, 66.67%,
FRORR SRS P it ] 30 o 8 e 2 AR B R T RS i B AU BT (5) FEASFIIR
K E NI 5.27 T30, 125 T 2016 454 FE AR E R A 2 il 1.24 7
JL7. JEARPR LI, RO LRI AR T, AR . REREZA B
s, KM FEE R, Hob, aif /104 57, WKL 176 1. AL 134
P, Al s 74.88%, =Rl 2 E BRI B

2 ZERAHT
2.1 IMERERMELR
DEA-Solver M B FEA/NZ | KRG F KPR BRI RCRS5]0 0.54 . 0.58 Fll
0.59, P =FEYI PR SCRIRIE . . S HSHNE 3 R,
3 SHEVMRTREHERNELER

Table 3 Calculation results of environmental efficiency of three crops

P _ NG _ KA _ Tk
FEAHAS /% FEAHA i /% FEAKA~ /%
E<0.75 332 80.98 96 69.57 238 73.91
0.75< E<0.9 14 3.41 0 0 20 6.21
E= 09 64 15.61 42 30.43 64 19.88

SREY I IR RCR S AT Y R RS A i 2 TR R e A g, — M EY)
YA = R RIOR SRR AT
2.2 TR ATEE XS L AR i F SR BRI S0

P A . S IR R B LA T SR AR i R R
SETERYAR B 2 AFAE A SaE, ket Z Lk, B = AR A Z T Rl T AR R th
(#£4),

JUHBERIIAE 1% KV Ll i FA S BRI R Bty . R (con) HOAh
THFREEOLS(I). OLS(IV). OLS(VI) ¥4 1, HAMITE 5%, 10% . 5% K
R EHFHA (ren) MM R OLS(ID). OLS(V). OLS(VI) ¥ ik, H%|
E10%., 10% ., 1%M) 8 E MK Fisa ks, 25 R R IARE 1) - b i 2y Re g Rk +
A AP ACIER AR EE , HaZg5iefadd, B HI AR 290 uE, (e, HHimi
MANEL (ine) BIAHTTHZREAE OLS(II) . OLS(VI), OLS(IX) H4F5 A—E HE
WA E AT, 102 i I 5 B A AR R sE e, AN 2 S MRS BEYG 5 -
TR e, I TCHE B R ACEAL R . RIE AR, (92 MEARLE - Hu it

© W5 20174 (PERAGHAEL) B, e M/NE SRR T H > 6+80) o SCALAR A T il x 9+ e
ARARIE T BBl 12+ & B L b SCARARIEE A T BBl 16 315545 H

Q@ BARAVE T 2017 4F (PEGHTHAEL).

® AERWCALBI/INT 10% 44T, 10%~50% K —FF | it 50% 09 — 30,

O BT 0.9 JER, BEREMLT 0.75 R, AT Z e,
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Table 4 Effect of land transfer contract stability on fertilization intensity
- INAE KA Tk
OLS(I) OLS(II)  OLS(I1I) OLS(IV)  OLS(V)  OLS(VI) OLS(VII) OLS(VII) OLS(IX)
con  -0.5551" -0.4313° -1.0832"
(-2.36) (-1.69) (=2.01)
ren 0.0071° 0.0073" 0.0235™
(1.92) (1.71) (2.76)
int -0.4328 3.9213 1.9549
(-0.19) (1.4) (0.36)
ris  =3.7586"" -4.0371"" -3.8424™" -2.703"  -3.5629" -2.5006 -8.3832""  -9.4662"" -8.4056™"
(-2.84) (-3.02) (-2.86) (-1.72) (-2) (-1.71) (-2.74) (=3.11) (-2.69)
inf  -1.2615" -1.3275" -1.1665 -1.6232"  -1.5854" -1.848" -3.8372"  -3.9378"  -3.5382"
(-1.85) (-1.92) (-1.67) (-1.82) (-1.78) (=2.01) (-2.42) (-2.52) (=2.21)
sca  —0.0028"  -0.039"" -0.0036" -0.0021"  -0.0023" -0.0023" -0.0107"  -0.0118"  -0.0147"
(-2.02)  (-2.92)  (-2.67) (-1.9) (-22)  (-2.12) (-1.75) (-2.02) (-2.46)
fer 528017 4.22697  4.9222" 9.67917  8.18077  10.364™ 8.3527 11.8369"  9.5708"
(2.51) (1.97) (2.31) (2.93) (2.36) (3.11) (1.74) (2.48) (1.98)
age 0.014 0.048 0.0245 -0.0563 0.0038 0.0168 -0.2709 -0.1294 -0.2569
(0.09) 0.31) (0.16) (-0.28) (0.02) (0.08) (-0.75) (-0.36) (-0.7)
edu —0.93377 -1.0654" -1.0361"" -1.182""  -1.2523" -1.219" -0.474 -0.9479 -0.6706
(-2.69) (-3.08) (-2.97) (-2.6) (-2.81) (-2.66) (-0.59) (-1.2) (-0.83)
yea  —0.0049 0.0136 0.0043 -0.1817  -0.1704  -0.1665 -0.1323 -0.1196 -0.1115
(-0.05) (0.15) (0.04) (-1.59) (-0.49) (-1.43) (-0.6) (-0.55) (-0.5)
tra  -0.0546  —0.0341 -0.0502 -0.4003  -0.5355  -0.4033 -1.2495  -1.3953"  -1.3951
(-0.17) (-0.11) (-0.16) (-0.82) (-1.08) (-0.82) (-1.77) (-2) (-1.94)
org -5.12587  -3.7111° -4.8074" -2.6457  -2.1016  -1.7909 -0.1415 -4.5183 -0.8111
(-2.7) (-1.88) (-2.49) (-12) (-0.96) (-0.8) (-0.03) (-0.97) (-0.17)
inc 04369 0.3219° 03317 0.2565 0.2153 0.214 0.131 0.0418 0.0604
(2.45) (1.86) (1.89) (1.3) (1.12) (1.1) (0.31) 0.1) (0.14)
peo  -03886  -0.2359  -0.2964 -0.0634  -0.3515 -0.5152 -0.1346 -0.0133 -0.3063
(-0.47) (-0.29) (-0.36) (-0.07) (-0.38) (-0.55) (=0.07) (-0.01) (-0.16)
unf  -1.4972  -1.4203 -1.3165 -1.6741 -2.1367  -2.1606 -12.6535" -9.8463  -13.2664
(-0.52) (-0.49) (-0.45) (-0.45) (-0.58) (-0.58) (-1.86) (-1.44) (-1.93)
bur 09317 0.5208 0.3512 2.2459 0.2323 0.848 10.7592 12.9843 11.2828
(0.19) (0.11) (0.07) (0.38) (0.04) (0.14) (0.98) (1.19) (1.01)
B 7696057 70.6766™ 74.4216™°  70.1856™ 60.9356™" 61.47137"  128.8442"" 114.1949" 125.9919™
8.17) (7.36) (7.84) (5.64) (4.94) (4.93) (6.09) (5.36) (5.89)
F 3.64 3.47 3.15 4.05 4.06 3.92 2.97 33 2.63
P 0.0000 0.0000 0.0002 0.0001 0.0001 0.0001 0.0005 0.0001 0.0020
R 0.2115 0.2038 0.1885 0.5121 0.5127 0.5043 0.2219 0.2401 0.2011
AR 0.1534 0.1451 0.1287 0.3856 0.3863 0.3757 0.1473 0.1673 0.1245
obs 410 410 410 138 138 138 322 322 322

FE: LT THRORTE10%, 5% . 1%09 B EMOKE ISR, $5S N (IR fE, IR,
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SN TS, 52222%, NESHIAEHARS S 5K M5 5 h 0 T EAE
BHX WERFEHAET: —hm, REFRVERRFEESTADR R EHMN S AL
MAAS, MEMEEAXER, HINZESS 5T h AN ; J— T, fAmigikek
FHOIM TR, BRI R TR R TR ZERE, (HARA “FFL” BR REFAR
MR, REE RO R R SR E N EERE, BT AR,
NIGHRT" M REAAEMIS N B SAE 20T, W8S TR Z S i i
M PIHE

PEH AL F B R AR T, KBS IRGE (ris) AOMSTTRES N i B kG5, AU AL
2 (AR P Bt AR LA B Y AL B A . X BT AL IS B TR REEE Cinf) A
TR A HYE RS, TSR B AT BR R4 P (0 ) T3 1o 15 e A I
EAEEVE . FE AT HIEL (sca) MG RBID N H R g, AUBE Nz 0 13
ST RETR AR, W ROk TRAISIL, AR P B s A, iR
AR . NEIRHLLEHG] (fer) PUANTH RN E LR R, 2R R SIER
)t b Z A RESE 7=, A PV ) R MU IE A SRR, XA AR A T BOR R IR
ARk R A BERGAE AR AL, DA A5 28 a4 [mT U 25 SR 44 S T AR A

RSl ZEEER (edu) MMTTHRES M, HXF/INE FK AL 5 52
Wil 0 2, A T SCARR B R A P S 45 A2 B2 N RN, DA B e A5 5 B o it
NEGR R . $EZ AR (ra) . 570 AHE (org) WM RESS AT, HAorRxt
FORFNAZ NE TR B i 2, PR, BEE EFESASRIER, R ARTEIH
564 LhZE T Al 25 00 10 2 W e A8 R eI 2 0 M 2 S PREE AR R, I C T A T R R A A
I A R REARAC I Rt 5 B2 o 1 Mk A S R A AR B T AR AT B AR A AR
B, WA A TGRSR . REANBKA Gine) BT REIINIE, HXT/NEiEAE
SREERZI B, MRMEFS KA (peo) BIALTHREI A FEARE AR, JREAE T Rk
AL P ] 38 A AR AR A LTS5 B, 57 sh BUAR X ST RN RES | &
PR BB B, JERUMCA LS (unf) BOAETT R B M, ENE K 0 5 5
Mk 2, JRDRDE, BRI P N RHERA T L 2 R 50l ™ b s BE G b Rl
LSS AR R AR, AR TREIEALSREE . A/ MEILE] (bur) (4G
HRBUIGNIE, BEA @S E R, PG b5 RE T £ 4 7 s i) T A5k KU
TSI REEE A, (B TR S A R, RSl 150, X SREE T FH A 52 ]
B —ENZEWER . F (age) FIMFREEER (vea) MRS A —E
HIRAT T A AG, 156 P TP A A e o AR it U 5 A RS AR )
2.3 TR ATEE XTI E RN M

PLAS I = A e RS RCR i b it , DA . R4 . R HiRie e
BB Z SRR R R 1 7 AR Tobit A58, AhTHE5 R anER 5 R

BT 1) sigma (E RN LR (3576 1% 1) B Z KO Bl ka5, UhBHE AL A1 L ar o
T AR (con) AUAEIT R ELE Tobit(I). Tobit(IV)., Tobit(VID)H ¥ M iFE, HIGTE 5%
FEKE iE R g R R A (ren) AOAGTHFRECTE Tobit(I) . Tobit(V). Tobit(VII)H
Bikth, HAPBITES% . 1%, 1% B EHKF i, 25RMG 00, RUERGED
+ M A A BES I R A e AR T iz g iehatd, UL H2 5 RIKAE, R
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Table 5 Effect of land transfer contract stability on environmental efficiency

o INE KA Tk
Tobit() ~ Tobit(I)  Tobit(Il)  Tobit(IV) Tobit(V) Tobit(VI)  Tobit(VI) Tobit(VII) Tobit(IX)
con  0.0122" 0.0209" 0.0139”
(2.47) (2.39) (2.26)
ren -0.0156" -0.038" -0.0239"
(-2) (-2.72) (-2.66)
int 0.0045 -0.0056 -0.0167
(0.09) (~0.06) (-0.28)
i 0.0426°  0.0494°  0.0426' 0.0957° 01368  0.1136" 0.0562°  0.0694"  0.0607"
(1.83) (1.75) (1.69) (1.86) (2.22) (1.76) (1.72) (2.13) (1.82)
inf 0.028°  0.0339"  0.0297" 0.0555"  0.0661°  0.0785"  0.0421"  0.0442"  0.0381"
(1.92) 2.3) @) (1.74) 2.17) (2.42) (2.45) (2.57) 2.2)
sca  0.0001™  0.0001°  0.0001"  0.0002"  0.0001""  0.0001"  0.0001"  0.0002”  0.0002"
(3.08) (2.48) (2.47) (3.48) (2.84) (2.99) (2.04) (2.85) 2.97)
fer  =0.1133" -0.0934" -0.1178"  -02315" -02835" -02726"  -0.1273" -0.1412"" -0.1415"
(-251)  (-1.99)  (-2.57) (-207)  (-2.56)  (-2.32) (-2.52)  (-2.83)  (-2.78)
age  -0.0006  -0.0006  -0.0005 0.012°  00137°  00147°  -0.0046  -0.0063  —0.0051
(-0.19)  (-0.19)  (-0.17) (1.7) (1.97) (2.01) (-1.19)  (-1.61)  (-1.3)
edu 00132 00123 00108 00528  0.0413"  0.0521" 0.0013  0.0006  0.0009
(1.82) (1.69) (1.76) (3.36) (2.57) (3.07) (0.15) (0.07) (0.1)
yea  -0.0018 —0.0017  -0.0015  1.83E-05 -0.0006  —0.0002 0.0025  0.0025  0.0023
(-0.93)  (-0.86)  (-0.75) (0.01)  (-0.15)  (-0.06) (1.09) (1.1) (0.96)
tra 0.0054 00048  0.0056 00117  0.0044  0.0095 0.0239"  0.0269  0.0276™
(0.83) (0.72) (0.84) (0.69) (0.26) (0.53) (2.55) (2.89) (2.88)
org 00846 00704  0.0911" 01293  0.1267  0.1679" 0.0549  0.0956  0.0649
(2.13) (1.71) (2.24) (1.71) (1.68) 2.11) (1.13) (1.92) (1.3)
inc -1.62B-05 -0.0023  -0.0023  -0.0091  -0.0103 -0.0121"  -0.0139" -0.0111" =0.0113"
(-0.01)  (-0.64)  (~0.63) (-142)  (-1.63)  (-1.8) (-3.07)  (-255)  (-2.54)
peo 00542 0.0516™  0.0516™ 0.0527  0.0282  0.0377 0.021 0.0227  0.0222
(3.13) (2.96) (2.93) (1.53) (0.82) (1.05) (1.04) (1.13) (1.08)
unf  0.0925 0.092 0.0968 0.0851  0.0457  0.0447 0.0314  0.0446 0.024
(1.52) (1.51) (1.57) (0.66) (0.36) (0.33) (0.42) (0.6) (0.32)
bur  -0.1703  -0.1573  -0.1596  -0.1839  -0.1223  -0.1371  -0.1104  -0.0858  —0.1088
(-1.67)  (-1.54)  (-1.54) (-0.93)  (<0.63)  (-0.66) (-0.93)  (=0.73)  (-0.91)
a 07223 07097 0.6669"  -0.5109  -0.5346 -0.8695" 04689  0.676"  0.5273"
(3.55) (3.47) (3.25) (-124)  (-132)  (-2.07) (2.04) (2.89) (2.28)
sigma 02654 02599 02625 026717 02654 02812 02668 026577 0271
(17.83)  (17.83)  (17.86) (9.41) (9.42) (9.4) (153)  (1531)  (15.28)
LR 52.99 50.96 46.99 54.04 55.74 48.52 4823 50.1 43.11
P 0.0000  0.0000  0.0000 0.0000  0.0000  0.0000 0.0000  0.0000  0.0001
R 03674 03533 03258 05875  0.6059 05274 03589 03728  0.3208

obs 410 410 410 138 138 138 322 322 322
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The effect of the stability of land transfer contract on the
fertilization intensity and environmental efficiency of the
farmer who tranfers in land

LI Bo-wei
(School of Economics and Management, Zhejiang A&F University, Hangzhou 311300, China)

Abstract: The research purpose of this paper is to analyse the effect of land transfer contract
stability on fertilization intensity and environmental efficiency of the farmer who tranfers in
land, and the theoretical analysis result is tested empirically by using survey data of 414 big
grain farmers from Anhui province. The research methods are concluded of DEA-SBM model,
Multiple Regression model and Tobit model. Main results are shown as follows. (1) The
marginal effects of land tenancy on the fertilization intensity of wheat, rice and maize planted
by big grain farmers are —0.5551, —0.4313 and - 1.0832, respectively, and the results pass the
statistical test at the significance level of 5%, 10% and 5%, respectively. The marginal effects
of land rent on the fertilization intensity of wheat, rice and maize planted by big grain farmers
are 0.0071, 0.0073 and 0.0235, respectively, and the results pass the T test at the significance
level of 10%, 10% and 1%, respectively. (2) Average environmental efficiency of wheat, rice
and maize cultivated by big grain farmers are 0.54, 0.58 and 0.59, respectively, which shows
that there is a serious environmental efficiency loss. The results of Tobit model show that the
regression coefficients of land tenancy on the environmental efficiency of wheat, rice and
maize planted by big grain farmers are 0.0122, 0.0209 and 0.0139, respectively, and the results
all pass the T test at 5% significance level; The regression coefficients of land rent on the
environmental efficiency of wheat, rice and maize planted by big grain farmers are —0.0156,
-0.038 and —-0.0239, respectively. Moreover the results pass the 7T test at the significance level
of 5%, 5% and 1%, respectively. Main conclusion of this paper is that improving land transfer
contract stability can help reduce fertilization intensity of the farmer who transfers in land,
which can further increase environmental efficiency of farmland scale management. Moreover,
risk preference of farmer and land scale expanding can help to reduce the fertilization intensity
and improve the environmental efficiency of the farmer who transfers in land, while, the
asymmetric information of the fertilizer market is not conducive to reduce the fertilization
intensity and improve the environmental efficiency of the farmer who transfers in land; farmers
tend to increase fertilization intensity on fertile land, making the fertile land has a lower
environmental efficiency.

Keywords: land transfer contract; farmer who transfers in land; fertilization intensity; environ-

mental efficiency



