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The study of the change of soil quality and the analysis of farm

household based on eco-economy zone
OYYANG Jin—Liang , YU ZhenfRong, ZHANG Feng—Rong (Department of Agricultural Resource

and Environment Science, Chinese Agricultural University, Beijing 100094 ,China). Acta Ecologica Sinica.2003.23(6) :
1147~1155.

Abstract; Under the Household Responsibility System, farm households have become the basic and main
micro-level decision making units on human activities in agriculture that affect sustainable land use in
China since 1978. Households affect soil quality and environment both by their consumption, and,
especially, for agricultural household, the production decision. The analysis of household land use based
on Eco-economy zone could give a high light on the relationship between the land use behaviors of farm
household and the sustainability of land use and be helpful for the sustainable land use at regional level and
national level.

This paper focused on the Agro-ecological zoning and the analysis of household land use in different
Eco-economy zone. The Eco-economy zones in Quzhou County were done with clustering method. based
on the integration of agro-ecology information and socio-economic data at village level. There are biggish
difference in population density, plow land resource, income, and yield among the four Eco-economy
Zones. The spatial calculation of soil quality change was analyzed with soil quality data of 79 surveyed

plots in 1999 (part of data were collected in 2000), the underground water table of 179 surveyed wells in
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1999 and the soil census data in 1980. The household data of 172 farms in 46 villages in 2000 were
collected with classification isometric sampling based on the Eco-economy zone, and some other household
data in 1995 and 1998 were used to for analysis of household behavior too.

The result of spatial calculation of soil quality change presented that the content of Total Nitrogen,
increased 92. 59 g/kg, Olsen-Phosphorus 233. 46 mg/kg, Soil Organic Matter 54. 08 g/kg, however the
content of Soil Olsen-Potassium (K) decreased 43. 40 mg/kg during the last 20 years, and there are some
difference in the soil quality change among different Eco-economy zone. Further analysis of farm household
in land use at different zone approval that: 1. Farms have the effectiveness on the land quality and
environment through the choice of land use type and the input of fertilizer. pesticide, and the percentage of
straw return to field; 2. The reason of high Nitrate content of underground water (36. 28mg/kg) in zone 4
(in the middle of Quzhou County) maybe was that the high percentage of vegetable planting in the area,
because farm use much more fertilizer in the vegetable planting than that for crop planting; 3. The risk of
soil salinization in zone 2 (in the northern of Quzhou County) were higher than other part of the area
because more salted water were used for irrigation; 4. There much more underground water use for
irrigation in zone 1 and zone 3 resulted in more decrease of underground water table in the region; 5. The
household behavior will have a strong effect on the soil quality in new future.

There are some difference in the choice of land use and the input in crop amongst the different
household type. Farm’s behavior is guided by multiple. often confiding. household objectives, subject to
the available resources, possible productive activities, and external economic and biophysical constraints.

Key words :eco-economy zone; farm household; soil quality change
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Table 2 Land quality and the change of land quality in Quzhou County between 1980 and 1999

1
rem Zone 1 Zone 2 Zone 3 Zone 4
(g/kg) Change of soil total-N content 0. 45 0.52 0.5 0. 64
(mg/kg) Change of soil Olsen-P content 9 16.75 12.16 15.18
(mg/kg) Change of soil Olsen-k content —77.82  —65.43 —82.93 —74.92
(g/kg)Change of soil Organic matter 3.23 3.22 4.11 5.37
(m) Change of underground water table 6.47 2.98 5.54 2.28
(mS/cm) Electric conductivity of underground water 2.83 3.227 2.824 2.339
(mg/kg) Nitrate content of underground water 0. 89 2.944 1. 929 9. 706
(%) Total salt content of surf-soil 0.15 0. 25 0.19 0.15
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Table 3 The input-output of N.P.K and OM at different zone (kg/hm?)
N P K Organic matter
) @ D 2 © 2 D) 5
Zone Eluviati
Input  Output u“_l,mg or Input  Output Input Output Humifying Mineralizing
volatilizating
Zone 1 408.71 179.73 163. 48 200.75 80.91 45.16  145.08 1048. 35 1013. 10
Zone 2 412.58 183.65 165. 03 197.93 88.14 34.12  148.63 1134. 54 1044. 90
Zone 3 424.00 212.24 169. 60 200.20 93.33 57.33 178.63 1458. 90 1115.70
Zone 4 503.68 224.94 201. 47 223.62 85.76 62.36 154.61 1506. 57 1439. 26
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Table 4 The crop irrigation and source of different zone
Percentage of y
Irrigation times among crops different water source (%)
Percentage Percentage of
Zone of irrigation hall N using brackish
S Dept
land (%6) Wheat  Maize Vegetable Cotton  Millet alow P River water (%4)
well well
Zonel 83.1 3.63 1.98 5.08 1.56 1. 39 61.29 38. 31 0. 66 41. 24
Zone?2 80. 6 3. 88 2.41 5 1.95 2 51. 60 46. 26 4.14 37. 36
Zone3 90. 3 3. 38 2.11 3. 36 2.25 1.76 57.87 37. 80 7.48 25.72
Zone4 91.0 3.1 2 3.91 1.47 2 86. 74 13. 26 0. 00 29. 00
b o b 9’
60.51%; N
26.45%5 10.51%;
2.0%, ( 4, 1995 1999
. 5
s N . Table 5 The difference in farm household type among
different zone
Farming  Non-
s s ,
Zone only farming Off-farm Farming
N.P KL 5 %) (%) more(%) more(%)
N ’ Zone 1 56.55 1. 38 10. 34 31.72
P N . Zone 2 62.90 0. 00 13.12 23.98
; s . Zone 3 45.38 4.62 5.38 35. 38
Zone 4 61.54 7.69 0. 00 30. 77
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