Kok TR R

Transactions of the Chinese Society of Agricultural Engineering

Vol.33 No.12
Jun. 2017 255

FE33E O FE12H
2017 4 6 H

KA FPERSRENRSTE-RAERRERE

FAE, Rk, RER, £
CRTHE A RE BT LB, 6

% MEX
450052)

O iR 85 b R T A R e R - BT RO 8 AR RE A E A A R, 1230 DA MR I R 18 D Bt
i, SLF R AR 5 S N BN I AR, KR RN BT R (kg/hm®) A Sy 0 T 338 9k ot 22 o 1
B (PARRRD, RE SN AL RN (GU/hm®) Ry - bR et 26 P S BN CRE AR, AT A - b 4
BRI R (kg/oe) 5 E-ATEECEAT R AR WRAE I B i 2 AR, 93 2 A LR = S A
G 1) bR R RIS, (HBCH SRR AR S B bR BT 0, IR 5L i 2 dp A i 7 BN S
B 20 SRR B A AR S R AL AR A A B B B O I, SR B 2 A B A S RS L 7 B B e
B AR - B TE RO B iR 2 5 R ) 56 AR T DA E fo e - RS TR R 7 RO R i £ R 50 B
2RSS K P R AR RO B R AR, JFENL T R R R AR BB IE DT T . SR AT T AR AL
o 2 P B e B P R B o - PR PR A A 22 0.12% 0.50%, R WHZAIT 72 7 10 o P [X 3 vy B 7 A g v 1 - AR
TRBCE A M R E o AZHIE TN E S et B 7 MR e 7 - IS R AR AL 1 R KR, 5 7 LR AT AR AR - Hh 28 5F &

KU A -

EER: BWAA; AR E; 4 MBS RAKSE; ReES; ReSE-RAKEHK

doi: 10.11975/j.issn.1002-6819.2017.12.033
FESES: F301 HERFRERD: A

XEHS: 1002-6819(2017)-12-0255-07

ToM8, Rk, RER, T &, UES RAMSFHIESRSNRSSE-MAEEHEREN]. RITEFR,

2017, 33(12) : 255—261. doi:

Wang Lingchao, Song Yanhua, Song Fugiang, Wang Lei, Yang Xihui.

10.11975/j.issn.1002-6819.2017.12.033

http://www.tcsae.org
Determination method of highest yield and highest ratio of

yield to cost for agricultural land quality grade[J]. Transactions of the Chinese Society of Agricultural Engineering (Transactions
of the CSAE), 2017, 33(12): 255—261. (in Chinese with English abstract)

doi: 10.11975/j.issn.1002-6819.2017.12.033

0 351 5

3¢ re S R B e - BB AR A o S ) 2
NEESH. (KRS SR (GBT28407-2012)
CLUREIRR GRAZY) B &4 i AT B 30T TR
P br AR ) B A 48 e (EY PR 2, R A e o
BT “HERALERERIEB NS IXIEH | Fie
EAE R B - AT B IR KME 4,7, BT (AR &
BHIIX 2 NSEEA BRI TR, AR B Ly
S5 TAEN R T VR 2 AN AR AE .

16 2001 4 4= B 2 00 e e e B R A
i g O A RS-t se, Kkn]
N2 A, BN R R R R A, AR )
SEVI, — LRI TR A R e L SO AR ) A
B —— T elE K A = P, BIRL CGIARD $R 4t
el R AEF=E R BUE N R e — A
BYNE R G A R R BT IR, —
R 7535 N B e B NN A A S R AR i X VR

Wk H: 2016-11-22 BT HIH: 2017-06-08

SR TE A R A PR S R AT S R T E

eI B4, 5, WA, BFRR, FEAFLHITN, T
RITEFE . AN AR BB ST, 450052,

Email: wlch7758@163.com.

http://www.tcsae.org

1 3¢ e By — BRI T YO AR AT SR R AR X A A
VI PRI T B A R B B o TR G
TEIT A e e B e, — SRR AU R AR S R I AR
NF 30% M X IR AR & A X, RERATE A REA R
AR 10% 0 P2 B Ay de i B =) — U 50 3 ) e
R B REAR AT M B R, JREURE A
FIEIE 70% 007 Bt v m s Bl Bl A5
PE-EATBRNTT RS, OERYT, EUTRE DA
A B TTHA E B P AR TR B, AR R A N R
PE R AR O X I L PN P — e e
KRS E P RS HOT B LR AR, MR-
ARG B AL AT B X IR 5 B AR PR R AR R I ROK
UM B KR R R BN O e e
- A TR R BT TSR -

O B AE — fE FE B nT DASE i A FH b 43 25 R 1
Bl (HAE, U0 2 DNREFTEEM: 1) 5w e
R e i P - AR R B B AU, BIZEBED b v
PR P - AR B B 254 2) e R R i
PR B FA TR HO o 7 A e S FEIE T VR,
PRI RE T B ANE T PR T (1 g
FRIX s Geit 7 V200 B e B AT AR 2 MO T i e
RS A RISE R 00 . DRI, 7 S — AP P o



256 flk TR (http://www.tcsae.org)

2017 4¢

5y IS0 P PRI 2 B v 7 R g e - AR PR B R AR T
o ARSCUA - MR DR FE VS A FE A, PR 5 L Al
PR - AN TR A H I BV 25 B L E TV
1 N KRAMSFEMESEEEER

B¢ e B A v P - AN PR B R R T T
AR A, bR Y SR B L 22 5 R
1.1 FEHRRBTE

CIURE) B =&t RECRAH A (D 15

G e i L = s SR LR

%BW&mWWﬁ;%%ﬁ—%%E%EE
b B AEVE M AR SE MR B B 7= 4R X N B R B,
kg/hm?,
1.2 THFRAREKITE

CAEY R RECRH R (2) 1H5H

4 2

(D

A Ky NE T AMEACR § R e B LR 25 Y
NEE T ANRE TSR | AR E W IE R BN T RIS, kg/hm?,
Yimex N | PR AW N 5 X B B2, kg/hm?s
1.3 THZFRFTE

CIUARY B 2 5 RECR R i 50 5.

L3R CRE-RA dEk
Yi
C

Ao o NFE AR | PR E AR “ PR E-A” 183, ket
Y R | R AE Y SE PR, kg/hm®s G AR
55 g E RS bR PSR, J0/hm?,
1.3.2 #HHELHZFEM%

_ g
cj — K]
K Koy A AFERUGE | M e B T 5 R 5L &
NEE | ANFERR | PR PR E-RAR” FBEL ket
APNE NI | MR Y “ PR AR SR B OE,
kg/TTo

M (1D~ (4 ATLUEH, s 7= F i i e -
AR e RS AH, EEpmar-]EE R, +
A &R L2 5 R EOTE R A S B,
T 0T S5 5 U B A R

T RHIA BIRX)A/NE RS S e
BE-RATRE I BCRE, WTUEE, LNEREREH T
B 04y X IR BGEE = 5, Wk ERgE B R HIR XL 3]
MA: B RE G5 X R B0 2R S A X I — X
EFPEME, Wb, ERT. WIbE S, AEE G
Z A ZERR, W B4R R H A X e S R AE =
HAEAE P2 . &N mr - AR TE R m L
AN 410 kg/ut, BAKMERTTA 1.32 kg/oo, Pt/
F i - AR B KA ZE =2 . kAL, s
o AT A e v B R B e e - AR R R i B — 8

K D

FIBEHLIE . LRI, BIF OIS de B s o - U TR 4L
(B AR AR BAT — € IR SRS B AN B

x1 BoEMH. BERENMNEHESETESRETE-
AR R X EGR TR
Table Highest yield and highest ratio of yield to cost of winter
wheat standard farming system region in some provinces,
municipalities and autonomous regions

B Gl BIRKD B B - AR TR
Provinces (municipalities and Highest yield/ Highest ratio of yield
autonomous regions) (kg-hm™) to cost/(kg- 76 ")
HrE Xinjiang 10 500 3.98
Vi #4 Henan Province 9400 3.70
164 Hebei Province 9 090 4.10
1I7R48 Shandong Province 9000 2.00
117448 Shanxi Province 8250 4.00
BEPE48 Shanxi Province 8250 2.34
KA Tianjin 8250 1.57
5 Tibet 8250 1.46
H7fi4# Gansu Province 7500 3.00
JE5TTT Beijing 6750 2.00
5744 Guizhou Province 6 690 1.68
{LJ34 Jiangsu Province 6630 1.98
F#g7i Shanghai 6 000 1.56
HEJKT Chongging 5250 1.32
#1648 Hubei Province 5175 1.56

e RPEUERE (R EPHR ESRRE 51T E)
Note: The data in the table comes from {The Investigation and Evaluation of
Cultivated Land Quality Grade in China)
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Deter mination method of highest yield and highest ratio of yield
to cost for agricultural land quality grade

Wang Lingchao, Song Yanhua, Song Fugiang, Wang Lei, Yang Xihui
(Institute of Geographial Sciences, Henan Academy of Sciences, Zhengzhou, 450052, China)

Abstract: Highest yield and highest ratio of yield to cost are 2 important parameters in agricultural land quality grade. The
procedures of agricultural land quality classification (GBT28407-2012) points out that the highest yield should be
investigated and determined by the land administrative departments of the provinces according to the specified crop species in
standard farming system, and the maximum highest ratio of yield to cost for the specified crop species in the partitions of
provinces should be determined by the relevant experts. Due to the lack of scientific basis, the determination of highest yield
and highest ratio of yield to cost was subjective and random, which affects the comparability, scientificity and rationality of
agricultural land quality grade results. In this paper, we applied wheat input-output survey data of farmland in Henan Province,
and divided the data into 2 parts, one for research and the other for verifying the research results, after eliminating abnormal
sample data. Based on the theory of land diminishing returns, the wheat per unit yield and per unit input of the agricultural land
quality grade were used as the total yield and the total input of the land diminishing returns curve respectively, and accordingly
the average yield had the same meaning as the production-cost index. Then the relationships among unit yield, production-cost
index and marginal yield of diminishing returns curves were used to determine the highest yield and the highest ratio of yield
to cost. The paper concluded that the theoretical conditions for achieving the highest yield and the highest ratio of yield to cost
were as follows: In the complete marginal yield diminishing returns curves, the intersection point of the marginal yield curve
and the X axis was the highest yield; in the incomplete marginal yield diminishing returns curves, the right end of the yield
curve was the highest yield; the intersection point of the production-cost index curve and the marginal yield curves was the
highest ratio of yield to cost. A correction method for the abnormal production-cost index was also proposed in this paper. In
the incomplete marginal yield diminishing returns curves we obtained, the highest yield of wheat was 8 850 kg/hm?, 2.16%
lower than the highest yield of 9 041 kg/hm” obtained from the yield curve trend extrapolation theory, showing that they were
very close. Compared with the original highest yield of 9 400 kg/hm? the space transition characteristics of wheat land use
coefficient of equivalent area obtained by using the new highest yield calculation method could be showed better, the spatial
differentiation of the coefficient was more in line with the actual production, and the correlation degree between new wheat
utilization class index calculated at provincial level and validation sample yield was higher; compared with the original highest
ratio of yield to cost of 3.70 kg/yuan, the highest ratio of yield to cost determined in this study was 2.00 kg/yuan according to
the wheat price at the time, which conformed more to the local wheat gains at the time. The results showed that calculation
method of the highest yield and the highest ratio of yield to cost was scientific and feasible. The determined highest yield had
corresponding funding support and the determined highest ratio of yield to cost had economic significance and practical value.
The results verified that "high land yield doesn't always mean high production-cost index". The research provides scientific
basis for calculating the abnormal production-cost index, enriches the connotation of the utilization coefficient and the
economic coefficient, and improves the compatibility, rationality and scientificity of the agricultural land utilization grade and
the economy grade results.

Keywords:. land use; land quality; crops; diminishing return; agricultural land quality grade; highest yield; highest ratio of
yield to cost



