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OTE 0989 0994 0960 0953 0987 0991 098 0967 0972 0992 0995 0.994

OSE 0968 0960 0968 0968 0958 0961 0974 0959 0952 0961 0962  0.963

RME 0911 0891  0.898 0909 0917 0916 0922 0927 0946 0944 0946  0.945

4 FHitE5ET

41 %Hig

ZOCHEE TR R, Wb v IARANTES 648 () 2007—2018 4F A9 TH M £l . i FH SBM-
DEA #8Y RS A I T 4 /NAe— B FORPIE B X A B AR BCR TR FFAE, i — 242 FH Fare—Primont 5%
RIS R HH 5 T AR RS A AN A2 s s, FEMRAeME T .

(1) &/NE—H AP 0 T HR BRI 22 A7 2853 51 0.793 F10.744 AR T35 PR
ARV BRI AR A7 3, WRAEAE 7 IR R A O A 2R AT 0 A 4 SR SRS o, BER T BB &
PRI A 7 52 BR
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(2) 64 (1) &/NE—H FORFRIB R A RBS A 2 T Al BORZOR , HAUBHRIM A 08, 83 B
PR =B, [R5l AR AR T 2D R 4 R A A I AR R s A TORFRE I, &/NE—E FOKFiE
B RPN . RAGBAFUK AR AR ITOA R R, 70908 28.693% . 26.670% F121.578%

(3) WA, 64 (M) &/NE—H TR 42 2 4E 7 KA B IR O LR
BLWEA . e, Wb . RET ALY, FARIEA SRR A IR A A A2 1 R X
S EBR A BPAES , &/NE—E T RF R R TRP 783 sh /g 7y, RIS ffl 4R
BRCRARE TR A /N E —H FORMRIA S TFP 34 0 E 2R, HRZOCR I By Be % FEASFF TFP (1)
2Tt
42 BR

(1) $RABAE - BORHO R G . B/ WERE FORMEIL . =R KRR . 2 FIE A9 23 B
S AR RS A =B FHRCE, WO RBEN IR, IR ALH, ERUE/NEM
TR A AT T SRR et

(2) PR AT, ST AL PR AR SR A B R A PR ROKOE . iR AR B & RS
NEFHBI BTSN, ST A BRI MU 0 S Re, 3RS BARME) IR 55 7 55 R A K ) B, s is A
M B ARV T -

(3) MM EEEBLE . HEMRES . RREFEH-SEIBLLZE FIK, @l . +
AT . TR S SR B A . RIS, FERRMb AR AL AR A I X, MR A
Atk gs, DI HE AR AL 25 o

5% Lk
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STUDY ON THE PRODUCTION EFFICIENCY AND ITS SPATIAL-TEMPORAL
VARIATION OF WINTER WHEAT AND SUMMER MAIZE
MULTIPLE CROPPING *

Chen Hongwei', Mu Yueying'*, Hou Lingling’
(1. College of Economics and Management, China Agricultural University, Beijing 100083, China;
2. School of Advanced Agricultural Sciences, Peking University, Beijing 100871, China)

Abstract To improve grain production efficiency is an important task to ensure national food security, and this
research aims to analyze the production efficiency of the typical winter wheat and summer maize multiple cropping
pattern in grain production, so as to accurately grasp the grain production efficiency and provide reference for the
formulation of grain production related policies. Based on the panel data of 6 provinces (cities) from 2007 to 2018,
this paper used SBM=DEA and Fare—Primont model to measure the spatial distribution and temporal variation trend
of technical efficiency and total factor productivity of winter wheat and summer maize multiple cropping pattern
from the static and dynamic perspectives. The results showed that the average technical efficiency and total factor
productivity of winter wheat and summer maize multiple cropping pattern were 0.793 and 0.744, the average
redundancy rate of machinery input, pesticide input and water resource input were 28.693%, 26.670% and
21.578%, respectively. Residual mix efficiency as the optimization of mixed proportion of input and output was the
main reason for the regional difference of TFP in the winter wheat and summer maize multiple cropping pattern, the
total factor productivity of winter wheat and summer maize multiple cropping pattern rose slightly in fluctuation, and
technical progress, technical efficiency and residual mixed efficiency were the main influencing factors. It
concludes that the low production efficiency of winter wheat and summer maize multiple cropping pattern
objectively exists, so it should promote the development of high quality grain by scientific and reasonable input of
means of production, accelerating the promotion of technological innovation, and promoting the moderate scale
operation of grain production.

Keywords multiple cropping pattern; technical efficiency; total factor productivity; spatio—temporal variation;

Fare—Primont model
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