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Ecological Costs of Food Production in Guanzhong— Tianshui Economic Zone

LI Jian-li, LI Jing
(College of Tourism and Environment Science, Shaanxi Normal University , Xi'an, Shaanxi 710062, China)

Abstract: The paper analyzed the ecological cost and direct cost of grain production in the Guanzhong—
Tianshui Economic Zone using the principal component analysis based on the theories of ecology, economics
and water and soil conservation combined with remote sensing image. The results demonstrated that the eco-
logical cost of grain production reached to 0.8 yuan/kg, direct cost of production was about 1. 45 yuan/kg,
which led the total cost of 2. 25 yuan/kg close to the sale price of 2. 56 yuan/kg in Guanzhong— Tianshui
area. Soil erosion was an important factor affecting the ecological cost of food production and high seed price
and machinery expense are the key factors that caused high food production cost. The situation of high cost
and low income would significantly discourage farmers engaging in the food production therefore it is impor-
tant to make full use of agricultural resources, increase investment in agricultural science and technology and
expand the farming scale in order that the unit ecological cost of food production be reduced.

Keywords: food production; ecological cost; Guanzhong— Tianshui Economic Zone

20 90 .90
o b
[2]
’ o o b b
b ’ b
. . 1:2:3,
[3]
o b
. . . 2008 .
b
. . . . 0.30,0.61 0.10 /ke.
. 0.5 .
. 1. 00X 10° .
:2012-10-30 :2012-11-15
. “ — (41001388)
(41071057)7; (2012JM5011)

(1989—), ( ) s s GIS, E-mail: lijianlisnnu@sina. cn,



86 33
0.53X10" ~0. 59X 10’ . o
0.11X10°~0.17 X 10° L1
ELS=SLXP [@D)
N ’ SL—— s P——
[ o )
s , P
, 2010 5 5
s 12 /m?*,
1 ’
SL=S+«R-AH (2)
— . . . .S— s R—
N . N ( ) (g/em?), 1.3~1.5
, 8.01X10" km®, g/cm’ ,AH , ,
’ b b :T] o
. — 2.1.2 Ry AREMAAGITHE .
3.5X10" km®, 44%, , NL
8,
. 12 °C, 680 mms, NL=SL - CN; (3)
204 d. . 2 616 h, :NL— i 3 CNi——
) Z ’
2012 7 — 2011 °
o EL :
. 5 2010 EL=>PN, « NL, 4)
:PN,—— 7 s NL,—— ]
2011 , ° ’ ’
2 H [} H
ArcGIS s
5, ’
' 2.1.3 LM FREFRA
N N N N 100 em, , 100 cm
2.1 , o],
2.1.1 RERXMALAEH EC=>S, -V, P, T, (5)
’ :Si— ;3 Ve P—
) [6] .
s T,— , 10 a,

, ArcGIS ,



87

b b

o

2.1.4 XEKRBRIEME

. yM=max(M,)
’711*171’
, [10] 18] | A7
, kg/km?, 2.17  /kg, s ArcGIS
o 2.2
2 ’ N 8 o
V =W-C (6) o
V — s W—r ; C—
w ;
W=p+Seh-p 7 .
P (g/em®); S—— 3
(hm?®); h— (cm); p—
(%), , . 3.1
, 100 cm, 1 , —
8% ~13%, 0.034 0.5 ,
10% . 8% . —
2.1.5 RAMEWHRZME , ,
’ b b 90%
PL=>(a* AH « b, + G (8) o
:PL— (kg); G;— i , 3
(hmz); a ’ 6 ’ °
1509 5 b;=Y,/H, Y, — i ,
(kg/hm*) , H—— (cm), , ,
PL i . , s
2. 1.6 7J<%i)‘%/?§{éﬁi$ ’ ’ °
4 , .
(GB3838—2002) ) o —
M,=L, +C; 9 ’
cM,—— 1 s Li— s s
; C— . 0.56~0.80 /kg,



88 33
1
99 326. 85 48 393 571 183 536 7 062 481 67 334
58 110.19 65 645 371 25 800 8 187 557 70 412
38 353. 35 42 361 221 158 788 6 766 461 48 091
69 957. 85 8 866 095 33 575 7 319 498 50 965
19 335.63 48 055 860 182 462 9 078 618 23 899
111 133.21 49 152 761 186 308 9 463 592 49 282
3 044.01 3 490 457 1915 15 198 1035 7 432
138 729. 86 47 959 416 4911 177 6 942 473 4 592
3.2 = > >
2 , ,
35.23% 47.84% .
o b ’
32.4%, 20% ., 1.76  /kg.
— , 1.45
> > > > /kg,
2
594 2 155 238 248 287 1076 3 856 1.54
624 1935 277 175 105 1 582 3 927 1.62
582 1 882 144 239 147 1 364 3 374 1.24
538 2 454 188 334 179 1213 2 668 1.21
504 1 957 194 206 265 1 289 3 958 1.55
590 2126 353 136 243 1135 3 199 1.65
518 2 035 152 138 218 848 3 585 1.02
632 2174 273 156 293 1893 3 695 1.76
3. 3 b b
’ . ’ 8 ’
, 3 3
, , 77.938% ., , )
. 3
6 , .
3
/% /% /% /%
1 3.019 37.740 37.740 3.020 37.740 37.740
2 1. 840 22.999 60. 739 1. 840 22.999 60. 739
3 1.376 17.199 77.938 1.376 17.199 77.938
4 0.817 10. 211 88. 149
5 0.594 7.430 95.579
6 0.216 2.695 98. 273
7 0.138 1.727 100
8 —2.73E—16 —2.73E—16 100




4 - 89
4 , [ ]
\ \ ‘ ‘ \ (1] 1. ,
, , 2006,34(15) :3827-3828.
, [2] S
(1] 12009,23(19) ; 6-9.
[3] [D].
’ .2011.
[4] , , ;
’ ’ [l L2011, 44 (11) : 2296-
’ ’ 2298.
° (5] [D].
, . .2011.
, , (6]
3 [D]. : »2009.
. 7] . . . GIS  CSLE
, ) [yl ,2009,
, 23(5) :62-66.
: , [8] ,
0l ,2007(8) :5-6.
° [9] S
4 [yl » 2011,27(6): 269
N 2 3 270,
0.788 0. 294 0.240 [10] ; :
0.731 0.285 —0.479 [J]. ,2003,19(4) ;10-12.
—0.292 0.905 0.206 [11] Johnes P J. Evaluation and management of the impact
0.656 0.374 0.016 of land use change on the nitrogen and phosphorus load
—0.717 0. 394 —0.303 . ..
0,281 0. 226 0. 849 delivered to surface waters: The export coefficient
0. 674 0. 244 0. 467 modeling approach[]J]. Journal of Hydrology, 1996,
0.548 —0. 669 0.127 183(3/4) :323-349.
[12] Johnes P J, Healthwaite A L. Modelling the impact to
land use change on water quality in agricultural catch-
ments[ J]. Hydrological Processes, 1997, 11 (3): 269-
(D — 286.
0.56 /kg. 0. [13] ) ; ,
/kg., Ll s 2004(7)
(2) — 40-45.
1.45  /ke, 0.8 /kg. L14] ’
225 /kg, 956 /kgo ,2003,25(12) :132-142.
[15] ,
’ (1. .2003,19(4)
’ 307-312.
° [16] ) , ,
) : [l .2002,15(6) :20-27.
’ ’ [17]
’ ’ 1. ,1998,7(3):274-277.
’ o (18] (M. : ,2011.



