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Nitrogen and phosphorus budget of different land use types in hilly area of Lake Taihu up-
per-river basin
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Abstract: The enrichment of nitrogen and phosphorus in soil depends on the soil nitrogen and phosphorus budget of different land
use types, which can also influence the strength of nitrogen and phosphorus loss. Understanding this process can help us to know
its regional environment effect of different land use types. The study area is Lake Tianmu Basin, located in the hilly area of Lake
Taihu upper-river basin. We calculated the soil nitrogen and phosphorus budget of different land use types by questionnaire, exper-
imental analysis of soil and biomass, literature investigation and soil apparent balance model, and chose four land use types, inclu-
ding tea garden, paddy fields, masson pine and bamboo forest. We made a systematic analysis of the import and export elements of
nitrogen and phosphorus. The import elements included fertilizer, atmospheric deposition, the straw returned to field or dry bran-
ches and leaves, biological nitrogen fixation and manure. The export elements included plant absorption, ammonia volatilization
and denitrifying. The above analysis can reveal the water environmental effect of mainly land use types in hilly area of Lake Taihu
upper-tiver basin by comparing with the soil nitrogen and phosphorus content. Results show that the order of soil nitrogen and phos-
phorus surplus are tea garden, paddy field, masson pine and bamboo forest, with the values of 648.6, 248.9, 115.5, 53.6

kgN/(hm? « a) and 319.9, 29.7, 1.2, -3.4 kgP/(hm? - a) , respectively. The nitrogen and phosphorus utilization efficiency

of bamboo forest is the highest, while tea garden is the lowest one, only 15.0% and 3.1% . The soil nitrogen surplus and nitrogen
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content failed to present a consistent relationship although the soil phosphorus surplus and phosphorus content is similar. This
shows that the bamboo forest is more advantageous to the water environmental protection than masson pine, and the tea garden is
worse to the water environmental protection than paddy fields.

Keywords : Lake Taihu upper-river basin; hilly area; land use; nitrogen and phosphorus budget; tea garden; Lake Tianmu Basin
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Fig. 1 Location(a) and land use types(b) of Lake Tianmu Basin
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Tab. 1 Fertilization structure of different crops and planting modes
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AL 0 0 0 0 0 18000
Pratia 445 315 247 692 760 059
(82 ~531) (270 ~360) (111 ~360) (193 ~891) (352 ~891)
i 18 29 22 40 47 15
(10 ~69) (27 ~30) (12 ~30) (22 ~99) (37 ~99)
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Tab. 2 Ecological parameters of different vegetation types

- a).3.8 kgP/(hm’ - a).

SR piEEa N THSE A EBAT M
R’/ % 2.1 3.0 5.8 2.7 0.5 0.5
o/ % 0.28 0.16 0.5 0.17 0.38 0.42
A/ (kg/ (m? - a)) 4.77 1.01 0.73 0.61 2.21 0.51
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Tab. 3 The ammonia volatilization and denitrification parameters of the reference in the literature
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Tab. 4 Soil nutrient of different land use types in Lake Tianmu Basin

FIIE 2R/ (¢/ke) HA R/ (mg/kg) &/ (g/kg) M/ (mg/kg)
e | 3.21+0.83 54.07 +26.65 0.40 £0.13 130. 11 £70. 12
K 3.27+0.41 62.40 +5.21 0.41+0.03 63.18 +33.67

R 3.00 +0.74 44.75 +10.67 0.23 +0.03 32.72£16.90
Pk 4.47 £0.76 90.23 +17.37 0.24 +0.16 17.83 +12.56
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Tab. 5 Soil nitrogen budget of different land use types
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Tab. 6 Soil phosphorus budget of different land use types
il At fith it
JHRbAER FEAFAE I/ HHUIE/ AAEICHR/ R
=y i A AT I < IN
L A R
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Fig. 2 Comparisons of soil nitrogen/phosphorus budget and content of different land use types
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