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Responses of Soil Nutrients to Land Use Changes from Rice Production to Vegetable Cultivation or Viticulture
A Case Study in Fuyang City, Zhejiang Province
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Abstract Changes in land use may alter soil microbial, chemical and physical properties, thus influencing soil nutrients. Soil nutrient
changes were investigated after changing paddy rice to asparagus production, to vineyards, or to field mustard cultivation in Fuyang city,
Zhejiang province. Changing from paddy rice to asparagus production increased total organic C, total N, total P, total K, NO3;-N, Bray-P,
and NH,0Ac-K in surface soils P<0.05 , with an exception of NHi-N. Total N, total K, and NO;-N were also found to increase in sub—
surface soil layer. Similar nutrient changes were observed in other two types of land use changes, but with greater changes found in ex—
tractable than in total nutrients. Nutrient responses to land use changes were different among different use types. The greatest increases in
total N and total K was found in asparagus production, NH,0Ac extractable K in viticulture and NO; =N in field mustard. The results suggest
that land use changes from paddy rice to cash crops might cause agricultural pollution via nutrient leaching, and suitable planning is neces—
sary to maintain agricultural sustainability.
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1 pH
Table 1 pH and nutrient concentrations in surface soils with different types and duration of land use change
P ! ! ! ! ! ! ! i
g-kg g-kg g-kg g-kg mg-kg mg-kg mg-kg mg-kg

1 5.2+0.01b 15.0£0.4¢  1.2120.02¢  1.26+0.51d 6.38+0.0lc¢  8.86+0.94c 5.60+0.35a  10.0£1.2¢  47.3%£5.2d

8 6.3+0.19a  14.8+0.3¢  1.38+£0.03b 2.46+0.29¢ 9.16+0.48a 94.2+19.7b 4.96+0.98a  498+82b 430+24c¢
13 4.8+0.23b 18.7£0.3a  1.60+0.05a 2.94+0.09bc 7.70+0.13b  33.0+3.9¢  21.2+8.0a  632+33ab 489+0b
23 54+0.30b  16.6+0.0b  1.72£0.05a 3.61+0.21ab 9.61+0.02a  302+12a 11.6+6.0a 739+75a 622+36a
2 54+0.12a  17.4+04a 1.43+0.02a 0.78+0.01b  11.1+0.1a  23.9+1.2a 12.9+3.1a  8.50+0.36b 108+5b

10 5.0+0.21a  14.6+0.8a 1.30+0.00a 1.72+0.06a 9.57+0.00b  16.0£0.9b  8.73x1.11b  277+28a 372+20a
22 4.6+0.23a 14.3+1.6a 1.03+0.07b 1.95+0.21a  10.7+0.3a  3.33:£0.84c 5.67+0.67b  405+80a 135+28b
3 6.3£0.04a  25.1+0.9a  2.19+0.08a 0.76+£0.01b  9.96+0.01b 2.30+0.46b 3.13+0.67a 2.33+0.20b  68.3+3.9a

14 5.74+0.20a  19.7+0.4b  2.21+0.06a 2.23+0.12a  10.8+0.0a 155b+7a  6.47+1.39a  470+60a 165+46a

2 g kg

Table 2 Soil total N P and K at different depths in the top 100 e¢m of the soil profile after different duration of conversion

from paddy rice to asparagus production g-kg™!

Ja 0~20 ¢m 20~40 ¢cm 40~60 cm 60~80 cm 80~100 cm
1 1.05+ 0.02¢ 0.58+0.03b 0.53+0.01b 0.54+0.01ab 0.56+0.03ab
8 1.48+0.04h 0.67+0.04b 0.57+0.04ab 0.48+0.01b 0.43+0.01b
13 1.74+0.05a 0.85+0.03a 0.60+0.01ab 0.57+0.03a 0.68+0.07a
23 1.79+0.05a 0.83+0.04a 0.64+0.04a 0.57+0.02a 0.56+0.03ab
1 1.00£0.12¢ 0.74£0.22a 0.47+0.01b 0.48+0.01a 0.48+0.02b
8 2.60+0.41b 0.61+0.06a 0.51+0.03ab 0.52+0.03a 0.52+0.02ab
13 3.19+0.05ab 0.94+0.12a 0.55+0.03ab 0.53+0.03a 0.58+0.03a
23 3.85+0.33a 0.95+0.14a 0.62+0.05a 0.51+0.02a 0.51+0.02ab
1 6.93+0.13b 7.19+0.23h 7.19+0.03b 7.31£0.15b 6.66+0.14h
8 9.55+0.58a 9.40+0.46a 9.56+0.21a 9.15+0.23a 9.18+0.63a
13 8.29+0.15ab 8.11+0.34ab 7.84+0.25ab 8.25+0.13ab 8.49+0.26ab
23 9.22+1.07a 8.43+0.40ab 9.22+1.06ab 8.92+0.81a 9.36+0.93a
2
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g kg

Table 3 Soil total N P and K at different depths in the top 100 cm of the soil profile after conversion from paddy rice to

viticulture or field mustard production g-kg™

/a 0~20 c¢m 20~40 ¢cm 40~60 cm 60~80 c¢cm 80~100 cm
2 1.16+0.03a 0.58+0.01a 0.53+0.01b 0.49+0.01b 0.51+0.00a
22 1.24+0.05a 0.62+0.03a 0.60+0.00a 0.60£0.01a 0.55+0.02a
2 1.01+0.25b 0.49+0.02a 0.51£0.02a 0.50£0.02a 0.48+0.00a
22 2.46+0.10a 0.90+0.17a 0.59+0.04a 0.55£0.01a 0.54+0.03a
2 9.70+0.25a 9.17+0.21a 10.2+0.15a 9.99+0.31a 10.0£0.2a
22 9.58+1.00a 10.3+£0.7a 11.3+0.6a 11.3+0.9a 11.0£0.9a
3 2.13+0.13a 0.93+0.12a 0.69+0.04a 0.54+0.02a 0.61+0.05a
14 1.99+0.05a 0.68+0.06a 0.47+0.03a 0.43+0.01b 0.43+0.03b
3 0.79+0.02b 0.68+0.03a 0.71£0.02a 0.77£0.02a 0.39£0.19a
14 1.80+0.02a 0.64+0.06a 0.64+0.01a 0.63+0.05a 0.59+0.02a
3 9.70+0.13a 9.94+0.01a 10.4+0.2a 9.46+0.96a 9.85+0.97a
14 10.6+0.1a 9.85+0.14a 9.96+0.22a 9.72+0.34a 9.60+0.45a
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Figure 2 Soil extractable nutrients at different depths in the top 100 ¢cm of the soil profile after different duration of conversion

from paddy rice to asparagus production
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Figure 3 Soil extractable nutrients at different depths in the top 100 ¢m of the soil profile after different duration of conversion

from paddy rice to viticulture
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Figure 4 Soil extractable nutrients at different depths in the top 100 ¢m of the soil profile after different duration of conversion

from paddy rice to field mustard production
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