354 1 201341 A

2013,35(1):80-88

ReSOLLrC@S SCience
Vol.35, No.1 Jan.,2013

S 1007-7588(2013)01-0080-09

R R R PR R PR R T

ko FE,FRA
(HFHRLKRFZFIEERER, FH 266109)

W OB ARTHERRY P FFTT, B RREAEFTFRANLETEAEX 2 HBZRARE
A, RIS B RGHT R BT oA R R ST R, VA 2800 MR R AT IS A Ak, R FR s T KL A HES
FRFCRFEAR MR T @36 = BRATH R R AR T B S AR ROR P AR A T R AR AR (83 TR AL
W BF A RREEF IR R L KBy F4F e, BTREREAN, — B2 F8 LA X H AR R R P
AR FTRA R AR R B, Xk A A RE R R w45 B FRE LA, ARG e
B P S BUR AR An KANIS A7 B0 B B A TR ARAR T & 3R 3 @ B S AR & K, SR A A T AR K B AR AT T Y
Hr 0L ik — F O s 5 AR R A G B e SR AR A = R AR F RIS EZ AT/ SRR
PRI BAAE A AL F A0 AR R 2, B R AT AR S AN R R M B ERR ZABA AT,

KEEIR: A AT KR P AR TORANR R B 2 5 ) BRI

155

2004 LI H g K T 94N 3o, Hi
O ITEFBUR R & FISEE IR Z A, S4FEr - —
I HERL AR AN A K ) BTk E TR
m BE R T AR R D R AR B A R
RSB P PRS2 TF B .

AT DL KR ) R AT A B AR 2 B [l R A A 0
RN T R [ 4 S [ S50 T AR A B A 32 D 1
T HRE A SIEA SR, (BEEFE TR
HIRM BRI R SCIRA 2, AHCHFS
F B R RR B A U PR AR A RICR
Mo QESMFE Loomis FE" M FI AR S5 A TAG BN
T EEAEY ) E R 5 C.T. de Wit? \Sander C. de
VriesP PP T AR F= 2 A 7 B8 TR 80 S
XTEREE 15208 5 Ghulam Hussain 55 H 52574058
TR AR S HE K S RN R R R R
IR 22 R AR A 77 Vs A 5 B
PSS G, P EU R R A BT RN B R A

s H #1:2012-05-30; 11T H#3: 2012-10-14

B RRPE T A A 7 1 0 5 B IR R s
A Y 253 e A A A AR A GIS FA G i
XPARE AR 7 ) BT IR L ROR DL B O I 7 T v [
AN 7] i DR E A 7 B BT IR 7 5 5% 4 B SE TSR
PS123 fE) A KA T EAT VR L 7= 0 51 A
YO R PR 2 A 2 TR AR TR A ™ B M
RORPE AR 5 T 26 = 00 2R VR A [R] A
) o R SR A AE T e R RO R K B IR Y 52
P M ISR AT R GTI E 7047 5 5 4kl 3 5 4
HEA PR IR R A GIS HE AR T B 1)
Hh KR A 7 i D IR B R AR T (AN TR
M DR BT AR 7 9 BRI A8 5 BEZz RE A T
PP ERET AR IR AR 2R 23 FHRCR s £
AEMG A AT B TR AR IR A A FH
T HRAEGAL 7 ARG SE T 15 HoR R, 2
A R T BE AL A I A 7 PR BSOS D iR I B T 22
HEEAEYI A PR A IR s B BT ST 1 Ll AR W
s DA b A P4 249 B2 I 2 R AE 25 LR [ P9 A A

BEeWE: BEARIETH (45 :09822023) ; I AR+ SRFHFRLRITF R I H (45 : 10CIGJ44) 5 th AR PR30 H (4% - 2009—

RKA242); INARAHRHREITF 70 H (4% :08CIGI19) o

VEBTEIN: PEoe, 20, 30 T RPN Ik 2, 5007 Tl W XU

BIVES . 20, E-mail: Isc@qau.edu.cn

E-mail: beautypang04@yahoo.com.cn

http://www.resci.cn



P DERk o AR PO B 2R BN 8RS 81

20134E1 H

SE B ARXT AR A R ) A AR AR K SRR
AR B AR OCIR B T TSR

AT UL, A OG22 B DR B U5 R 5 %
G UL I g FE Al SRk B i
G FE AR 22 B AT E  PEH 25 5 AR B 1 AR AR
FRAME T LR AR = DX A AR P A S S A A
GRS AR 7 B IR 2403 0 SR B A 2D DR .
BRI, AR SC LARRAR BUAS B G R iFF o2 Bl AR 1Y
ITIER TR PR IR FR L DAEAT S S [ S AR
7P Z — B I AR R A i I T Akt
TR WA PR SO MR A 7 T 5 AR P 28 238 B JHL X
I3 SRR A L2
2 MRFESHERIERE
21 ARFESEE

R AR DO E AR B LR R R A
TR A AR B PN X T R R ™ Ok AT %
W2 o B R IR AR B, A 2 i e B A
CL 38T 1844 A 21 4 Pk i (Lt R PRt S BT, 2
R E AR A AR R AR E R B L 2N
FEFB L WEERIENHECRNPEN W 3]
WA RG AT RGN IS RS, I, A
H 2R FH R 53 s FRZ R AT i, T R AR ™ DX AR
A SRR SR AT A0 RS K LT
Hro BT Mk 2 AR Z iR 722 & A 1k D 4K
JUASBAT AR R SO PR 7728 ok s Wi 4 R
1150 (= SN S e oy oY) 02 a1 B UL
PB4 T Bl A 1Y p MAEOCE &t «, M EAE 1k,
L ) A ARG AR 5y, X R — AR
A AT 2N EATEA R B ) BAR B —
T35 AL

Y= upx + UpX, +, 0, + u,x,

(j=1, 2, 3, «-, m) =

Ay, WEAZZRASE— 5 S m D ER
g5 x, HE p DA AR (A SCIRbR)Z 9 23 1M
BR) 5w, e T O I A L R A i,
T TR E AR AR TR 4L

K=Fy +F,y,+, =, +F y. (2)
K F, R m Ay BAE; y & XFEARK (D,
R TR E A R AR ER A IR I TR 2 A

SCR FISREALIE X S AR bRl T TC i WA B, s
B PR ELEUERE AL A FR RIS 5 S5 5L

EiTRPR S A S 5 = (x - 8)/o x 10 + 100

(3)

i w WFEARM A s & MR RAIE; o bR
2o N TAE T HBR 2 BT 0 35 4 A B $R0 B
FE bR PTITAE 25 2 UK B8 AR Bl As it s A B
7 BRI SR

PR 23 T R i B8 2 i A 28 o 2 (B A AR Y
FHOCE , 10 A et 2 453 A AR e B i o
Pz —Z KMO K56, KMO HUE 0 Fil 1 22 ), — it
SRR T 0.8, #4230 1 0048 1B A 7R 7 Bt
Bartlett £ 56 A2 4 W A8 1 2 75 38 A R T 0B 14 5
— T O, O R ARG 36 (1 A R EL X o7 F8 A
BER/NT BB MK 0.05, D356 B J5 44 728 1 2 W) 77
FERASCEE & TR 5047
2.2 IEFRIE RHOMIE S5 A

FRE A 7= SR A RCR AT B e AR IR
TEIRFEA o PRI, AR SRR R AR AR 30 H 44 82 55 5
SR AR R BRI RPN AE | AR
B ST AR AR AE I FRbr)2 | HR T aX sedg bt
ST R A 1) B GER AR A KT, R X )
YE 25 bR 44 0 < BRI o R A 7 e R
FHALCR Qi) E 3 B T4 A IR B9 AR P2 RE 11,
I, AR SCAR YR MR A AT H A g T - il £5 % L+
Mo A = ARRE =i S5 SRS e T s AR e R
SRR AR SRR AR A\ IR bR AN
FEBRIZ XN I UE 28 bn i 24 B R AE 7,
FE A 7= TR A FHACR B 72 UL H bR S T b R %
4, PR AR SCAR I R A BAS T00 A4 2 T ALB Ak 2
JE A AR R B A R A
WAERUIE Y IN (BIE (=2 =0 I A 0N L S =L ARt )
BT, B AR IR A BRI
B SR A i B ZE AR 7 I RO B [ R 2 4
T EL LT 4 2% 1 2 S IR R R B b 1 T e 2 )
F L B A SCRR B AR AR AR I A - 4 R
VTR R A 5 R A 245 B DU ISR AR AR R Fe b
J2 R HE 2 e bR 24 0 “BE AR . XA,
2ok b iR b J2 I I DU 2 B v A A, R TR
B EER AR R 2 A Rk A5 DU TR R A

http://www.resct.cn



82 7R R

F35%5 H 1IN

A 1 REAS A 4 1T 1) B R B A 7 R RO AR
M ZIE BT8R 2 23 MR = 2R
Az PR B IE R AR AR R | & TR bR 115 KM
KJFARFERRIA) UL 1 RS2 3CHR(16]
2.3 HARIEESHIERR

T IR EIWRSE Y E A SCRERE T E R
i MR DX LR A VR R IE IS AR AR X, b Ak 0T 3
B R AR R T U LK, TR 1 AR A B U
A B AT B G BRARAE 5 2011 AR IR A
B R 44263 11, 205 2 FE Y 7.75% /LK T
I IT AR R A A = PRI AR
YERBFFE I REAS X BT — 2 I BF AR M. DU/
R LAAR R B BRI S R SRR X LU AR
AN D3RR 2B 7 BRI O 5 SRHAIE , 3%
RO T |25 58 A PR 28 7= B R AT o
AEZENHISE X SUCRNEGSHZME, N T

A 4 T MR R £ 2R 7 B R R R AR PP HR AR A
ORI 5 PR 45 R B MER P, AR Sk T L 2R 48 400
AT 2004 452010 4F 7 43 2800 4 AR AR I
AR AR AT 0 SRR | A AR B R IR T
LR A= A LB, AT A R PR UE TR 2R
FERE IR R 45 S R P A o] Sk
3 IREEFZIER ARES RHFHE

AR SO R 2 BE A SPSS 14, A1 FHELA W] e
P AR T A0 500 XoF o D) J22 DU A FE s DL B AT e
R PR Z AR BT T R8T, A 1) KMO
E KT 0.86 H. Bartlett K 50 45 J £ Bl R 25 /N T
AR 0.01, 48 A SCIA Sk T e 48 bs AN 45 vT
DI 7408, EHF B 2 mekR ¥y KT
86% . B EWIEF] T 100%H 7K

AR IR, 2800 4 PO & A= = BE R A
MR EST BE T BAL RN 22 59t BL5) AT

®1 REEFTEFANEERER

Table 1 Indicator system of Grain production resource utilization efficiency

BFRE ez ebr)2 FeRip
MBI Sl “GRBEFH TR A T AR 43 R HR A 28 T A
BEURAI VR A AT, 43T IR W0 5 5 45 2
L& HAAH BLFIHAFE 2 — Mt B 1
i T HED “FT-FIEE BEH  R
A W - A
Pl H IR P AL
mage gy RHORGEER SRERBRBETAR, B = R A
R SRR AR, BEERC E A
e e BT ARG P, 4 R AR ARt
BRI AR, AR SRR TR
FEAER BPHE R R
VAR PSR YA LA
AT IR R R A R A R 7
BRI BIRERAEAR, & XE L
Werds DUBRALFREE  HUBREE A SABEHBIEAR, t Toe S UBREE AR, TR IO HUBRIE L 3 e 10 s
TR R CHE = 2/55 % A& )/450 ke
MERE R R
PHOTEE AR AR SR
M R A
B PRI FHER S R AN, T RAECE P e S F A b , DA 43 TR R A3
T 24 e T B AR, T AR ol S YRR B (R A TR 4 T i 9
TR e P e AR TR, 430 5 S I
KGR AR BB TTAR , T AR P i DA 2 T b R T T U e 25 %

TE T AR TS B IR AR OR 1 TR AL AR , o (BB AR 1990 AR TR IRAS T 1R & L2253k 16]

hitp.//www.resci.net



P DERk o AR PO B 2R BN 8RS 83

20134E1 H

XARIR A SERRAE , AR SR Q TR ISEFI 17
A HI T ST = A )2 B A AR AR BB A T 40T B Ll
HRA 1T A MK I 53 Ry DU R MRl A b DX R B A=
7 R IR I FH AR AT (1) = AR 3l i 44 R R AR X
H R RICR X ISR X FIRRSCR X
3.1 REMESD RAFE

R A P2 IR A B A K g b e T 7= K
S, PRI PR A A 7 B R T3 1 43 B rh %
TR B . T2 s CROE Rms ) , 4
FRE A 7 B U RS B e g i b X A % 7, LR
TR TSRO 1k 116,98, SR I iy =5
REAIE 2 AN AN B 2R i 3 45 B0 3 40 T L 9% AR 5
& FEARABHT | A A R AR S B S 4 3
1T 110 QB BB AT , AR/ N B FE B 2 5 o i
FEHCH 103.41 it THIE 100, X i X — X IR Ay
FRE AR 7= B R A FH A R P bl A B A e R R ) 4%
N ARG BE B AR AR AU b A1 B A 85 g 5
PR3 T BT IAZ A, 4 I 10 A JR IV 38 43 8 55
T £ NGRSO (= L I J e 9 718 =18 ) Y Ry €
PRI 55 8 1 0 A B

A PR AR P R IR AR SUE T KT
A FE MR M 2 AT, BT IR R R AT 8 R
108.81, 31 H A ARAHFr . M GTAS Ak b BUA RN o -
BTGB T ¥ 100, Hoh b8 Af5 204k
T4 H A, T 5 Bl B
YE AN A T 4 X 45 H
07, F8 801 5 A7 98.57 Fll
99.46., 3 15 W] 3k 24 Ml [X AR
JEXAENRS N LD EIDALE N
AHXF Ik ] A AN, 4
J 1R % SR, 3T 3 55 5
WA FE bk | i e
15597 Sh AR PR AR A
57 5 J1 A B RS IR B
A ATK -GG T AL
ANGER , TR R YR,
LTINS B 7 ON TR TV
WIS AR ISR 5 91
H DX A AR B A P B TR R
B BUR T KA1

XS Hb DX B IR R R BOT-#4 0 103.21, o Ay
Fe AR A L M AR B T KOS5, Wi 55 35
JE TR 7 FE 2% 7K S Ab T4 %k 45 S 07, 15 50 HA
98.35F196.49, I T3 13X — X IR A B IR HLE 5 4L
b T3t 4 B, 31 I X — Hb X A I ) 2 J g T
Bt RT3 1A RS AT A 7 R A
FI AR R i 0 7 FH ¥ T 300 2 v Rl U
PR B R 7 KT ) DG

A PR E AR P IR U B AR L X A
FETE , X IS B IX (1) B PRI R FUOF- 15 R 100.42, 95
S AFEES IR R 115.54 5 Bk F) P AAR HE Bk
T x5 3 A 94.99, RTS8 T 13X — Xk i) 5%
USRI TAxE 3 X B — X A J5 )
JE 7 A S BRI A P B AR 3 R 5 3 )
(0B B RS | 5 RO R i P, 300 2 88 8 ARl 5 7 U
TS H I DG

B LRI R LR A 1, B BRI ARA R
AR 7 B R RIS K T S AN I £ 2 J R b 2 1 DX 3k
25 SERRIE « PR UR AR B R W L X A A AR
PO R A P L, BE IR S B (I 1 Hl X A
PR ORI 2R 0 LR 3 TE 5 5 04 RS P L Ak v
TSR A R AR 2 X, AR B AR o TR
EE1 7 A S5, o | A sl = A S T S Ea s
T R P AT A B UR ARIASE , 3K R R e M b

TSI S LI A

Fig.1 Resources scale and its regional distribution
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Fig.2 Factor productivity and its regional distribution
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Fig.3 Food security and its regional distribution
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Fig.4 Farming environment and its regional distribution
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Resource Utilization Efficiency Across Commodity Grain
Producing Areas

PANG Ying, LI Shuchao
(School of Economy and Management, Qingdao Agriculture University, Qingdao 266109, China)

Abstract: Commodity grain producing areas are important to national food security and Chinese
farmland is approaching the red line of 120 x 10°ha because of rapid urbanization. A study of
farmer grain production resource utilization efficiency is of strategic significance to ensure national
food safety. Shandong province is one of China's main grain production areas with total grain
output of 442.63 x 10°kg in 2011, making it third in the country. Here, we used analytic hierarchy
processes, factor analysis and cluster analysis based on 2008 cost data from farmers in Shandong to
analyze farmer grain production resource utilization efficiency and its regional distribution. Factor
analysis results show that the main restricting factors for farmer grain production resource
utilization efficiency were technical innovation, the degree of mechanization, the strength of
chemical fertilizers and the ratio of capital output. We regarded these factors generally as the food
production scale, and progress in science and technology. We found that farmer grain production
resource utilization efficiency is lower in some of the more developed commaodity grain producing
areas; this directly affects the rate of food commodities and thus restricts national food security. To
some extent this means that increasing regional economic development levels and technical
progress does not promote increasing grain production scientifically and the sustainable use of
scarce resources and cultivated land. Therefore, the central government should increase the
strength of allowances and direct limited subsidies capital into all commodity grain-producing
areas. This will inspire production through mechanization and large-scale production, popularize
fine varieties, promote conservation tillage and the scientific application of fertilizers and
pesticides, to ensure national food security.

Key words: Commodity grain producing areas; Farmer; Grain production resource utilization
efficiency ; Factor productivity ; Farmland environment
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