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Agroecosystan health assessnent in western China
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Ecologica Sinica, 2005, 25(11): 3028 3036
Abstract: A groecosystam w ith many comprehensive characteristics can be assessed through the measurement of its vigor,
structure and resilience A groecosystem isvery mportant to realize the healthy development of eco-agriculture

Based on the meaning of ecosystan health and the characteristics of agroecosystem, an assessnent index system for
agroecosystan inw estern Chinaw as formed from the vigor, structure and resilience The indexes included theN PP utilization
rate, the land carrying capacity (ratio), the agricultural net output value of per km?, the farer net income per cepita, the
predom inance of system produce, the population density, the diathesisof rural labourer, the vegetation coverage (ratio), the
il and w ater erosion rate, the land desertification rate, thew ater resources supply and demand ratio, the index of system
stability, the greenness coverage (ratio), the resist capacity, the effective irrigation rate, the fertilizer, pesticide and plastic
film dipensation of per arable land km? and the agricultural expenditure proportion

Then the paper used variousmethods and means such as comprehensive evaluation method, AHP (the analytic hierarchy
process) and GIS (the geographic information systen) to assess the healthy state of the six agricultural eco-zones in w est

China At last we got the follow ing results A groecosystam in Sichuan basin district and Guangxi basin district were" sub-
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healthy”, Q ingzang plateau district, Y ungui plateau district and Huangtu plateau were* not healthy”, M engxin district was
“ worst”. The order from the best to theworst, anong the six agricultural eco-zones in west China, was Guangxi basin
district, Sichuan basin district, Q ingzang Plateau district, Yungui Plateau district, Huangtu Plateau, andM engxin district

Key words agroecosystem; ecosysten health assessnent; index system;w estern China
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Table 1 Index systen of agroecosystan health assessnent for western China
Object Item Factor Index
N PP ( /NPP) NPP utilization rate
V igor Eco-productivity L and carrying capacity (ratio)
Agricultural net output value of per km?
Economiical
productivity Famer net income per cgpita
Organic structure Econom ical structure Predom inance of system produce
Population density
Social structure D iathesis of rural labourer
V egetation coverage (ratio)
A groecosy stemhealth Soil and w ater erosion rate
index L and desertification rate
N atural structure
( / )W ater resources supply and
demand ratio
Index of system stability
ti
Resilience Stability Greenness coverage (ratio)
(1- )Resist capacity
Effective irrigation rate
Fertilizer, pesticide and plastic
Input capability film digpensation of per arable land km?
A gricultural expenditure proportion
3.2

3.2.1
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Table 2 W eight value and mark-value of the assessnent index system
Item W eight value Factor W eight value Index W eight value M ark-value
Vigor 0.322 - 0.524 NPP S 0.414 50%
Eco-productivity N PP utilization rate
0. 586 1.2
L and carrying capacity (ratio)
0. 476 Agricultural net output value of per 0.524 50% 10°
Econom ical productivity ' kn?z P P ' /km?
0. 476 6000
Famer net income per caita /ezp
Organic 0.334 ) 0.322 ) 1 0.2
gani Economical structure system produce Predom inance
structure 100cap,/
. 0.184 . . 0.424 km? 40
Social structure Population density or2
cap/km
.57 4
D iathesis of rural labourer 0-576 0
0. 494 [ 0.276 85%
N atural structure V egetation coverage °
0.214 5%
W oodland and grassland rate °
L and desertification rate 0. 208 3%
W ater resources supply and demand 0.302 1.2
ratio
0.344 0. 438 0. 462 1.5
Resilience Stability Index of system stability
. 0.322 85%
Greenness coverage (ratio)
Resist capacity 0.216 100%
. 0. 562 S 0.411 80%
Input capability Effective irrigation rate
Fertilizer, pesticide and plastic fim 0.308 0. 01t/hm?
digpensation of per arable land km?
0.281 10%

A gricultural expenditure proportion
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Table 3 Criterion of agroecosystam health assessnent in western China
) <0.4 0.4 0.55 0.55 0.7 0.7 0.9 > 0.9
V alue of integrate assesgnent
Criterion of assessnent W orst Not healthy Sub-healthy Relative healthy V ery healthy
.1
3
[31,32].
2000 2001 (s I, N PP
4.2

, 2000
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Table 4 Results of agroecosysten health assessnent for six agro-eco zones in west China
M engxin Huangtu Qingzang Slch'uan Y ungui Guar'19m
- plateau plateau basin plateau basin
L ayer district L L L L -
district district district district district
Eco-productivity 0. 684 0.848 0. 655 0. 966 0. 705 0. 835
Factor layer
. - 0.183 0. 206 0.116 0.424 0. 252 0. 386
Economiical productivity
Economical structure 0.392 0. 356 0.428 0. 440 0. 425 0.522
Social structure 0. 567 0. 556 0. 065 0. 261 0. 350 0.385
N atural structure 0. 340 0. 476 0. 770 0. 750 0. 663 0. 897
Stability 0. 360 0. 469 0.580 0.783 0. 604 0.813
Input capability 0.273 0.213 0.318 0. 380 0.219 0.304
V igor 0. 445 0.543 0. 399 0. 708 0. 489 0. 621
Item layer Organic structure 0. 398 0. 452 0.530 0. 560 0.529 0. 682
Resilience 0.311 0.325 0.433 0. 557 0. 387 0. 527
) 0.384 0. 437 0. 454 0. 607 0. 467 0. 609
Object layer Integrate assesgnent V alue
O %¢%7X Mengxin district B 3%+ 75X Huangtu plateau district
W #HE AR X Qingzang plateau district m VU)I#HX Sichuan basin district
B = #HEKX Yungui plateau district @ J Fi#H X Guangxi basin district
2 0.8 :
]
$osl %
g | e
5 04l 2 o :
wn .
< = O D
o2+ . = 2
s L 3 o o
o 0 o ) | o .
¥ 71 Vigor 4 2454 Organic structure H )1 Resilience  ZZ A VFH{H Assessment value
2 6
Fig 2 Comparative chart of agroecosysten health assessnent for six agro-eco zones in west China
4 2 , > > >
> > , , 0.708, 0. 621 )
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