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Soil P desorption in different land use types in Dianchi Lake Watershed

ZHENG Lian-Qin, HE Shu-Zhuang
(School of Life Sciences, Yunnan University, Kunming 650091, China)

Abstract Non-point P pollution is the main element of eutrophication of Dianchi Lake. Study of dissolved soil P is critical because
of'its ease of utilization by aquatic plants especially when flushed into Lakes. 17 soil sampling sites of 5 land use types were selected,
and total P, available P, total dissolved P and dissolved phosphate contents of sampled soils were determined. P desorption experiment
of sampled soils was conducted too. The aim of the study was to learn the desorption characteristics of P in soils of different land use
types in Dianchi Lake Watershed. Based on the results, the orders of soil total P and available P in different land use types were
abandoned lakeside greenhouse > greenhouse > flat-land > slope-land > woodland with the contents ranges of 0.124~2.935 g-kg™" for
total P and 0.311~96.238 mg-kg™" for available P. The total dissolved P content range was 0.66~9.52 mg-kg™" and its order for differ-
ent land use types was abandoned lakeside greenhouse > greenhouse > slope-land > flat-land > woodland. Soil dissolved phosphate
content under different land use types was lower. Soil total dissolved P was linearly positively correlated with soil total P. Soil dis-
solved phosphate was also linearly positively correlated with soil total dissolved P. Dissolved phosphate was 20%~95% of total dis-
solved P. These trends implied that dissolved phosphate was important component of total dissolved P, and the degree of soil dis-
solved P was determined by the amount of soil total phosphorus. Also the higher the rate of P fertilization in the region, the more
difficult was the control of eutrophication in Dianchi Lake. The study showed that dissolution of soil total P reached equilibrium in
about 0.5~1 hours of application. This implied that there was sufficient time for P to attain dissolution equilibrium as it moved down
in the lake through groundwater flow or surface runoff.
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Table 1  Situations of the sampling sites of different land use patterns in Dianchi Lake Watershed
Sampling site Land use type Longitude and latitude Slope Soil type Dominant plant
Shangsuan Woods 102°41°19.3" E, 24°39°09.9" N 25° Clay Pinus yunnanensis
Songhuaba Woods 102°50°51.0" E, 25°14726.1" N 9° Clay P, yunnanensi
Jinning Woods 102°46°38.2" E, 24°43'24.4" N 7° Clay loam Acacia dealbata
Xishan Woods 102°37°51.8" E, 24°57°46.1" N 12° Loam P. yunnanensi
Songhuaba Slope 102°51°01.2" E, 25°14'18.4" N 4° Clay Zea mays
Baoxianghe Slope 102°55°57.7" E, 25°02°43.7" N 12° Clay Z. mays
Xishan Slope 102°39°06.8" E, 24°49°42.0" N 10° Clay loam Z. mays
Jinning Slope 102°45°03.9" E, 24°38"34.3" N 10° Loam Z. mays
Majinpu Greenhouse 102°47°05.0" E, 24°46°04.8" N 0° Clay Spinacia oleracea
Jinning Greenhouse 102°42°52.7" E, 24°44’15.9" N 0° Clay loam Brassica rapa
Dounan Greenhouse 102°45°17.1" E, 24°54"17.4" N 0° Loam Rosa chinensis
Shangsuan Flat land 102°41°42.3" E, 24°38°24.1" N 0° Clay Z. mays
Jinning Flat land 102°45°09.4" E, 24°43728.7" N 0° Clay Vicia faba
Shuanglong Flat land 102°32°08.0" E, 24°33°21.9" N 0° Clay loam Z. mays
Xishan Flat land 102°39°14.1" E, 24°49°49.9" N 0° Loam V. faba
. . . 102°46'25.8" E, 24°52°45.7" N 0° Clay loam River grass
Dounanjiangwei Abandoned lakeside greenhouse
102°46°47.6" E, 24°52°26.4" N 0° Loam River grass

Dounan wetland

Abandoned lakeside greenhouse

x2 EHREARLHFAARNLIRSH. RYH. ARESBNABEHBRESETL
Table 2 Soil total P, available P, total dissolved P and dissolved phosphate contents under different land use types in
Dianchi Lake Watershed

Sampling site Land use type pH Totalj’ Availablﬁ P Total disso{\lled P Dissolved phgsphate
(gkg™) (mgkg) (mgkg™) (mgkg™)

Shangsuan Woods 5.01 7.857 80.669 9.52 2.61
Songhuaba Woods 5.75 0.402 0.311 1.10 0.30
Jinning Woods 5.11 0.137 5.260 0.66 0.20
Xishan Woods 5.89 1.124 0.484 1.05 0.39
Songhuaba Slope 5.64 0.569 4.566 1.51 0.41
Baoxianghe Slope 6.40 1.094 15.227 2.19 1.90
Xishan Slope 5.74 1.090 13.563 2.00 1.21
Jinning Slope 6.96 0.606 11.818 2.88 2.00
Majinpu Greenhouse 7.68 2.935 96.238 6.70 5.22
Jinning Greenhouse 6.81 1.259 25.352 3.80 2.40
Dounan Greenhouse 7.67 1.610 70.985 4.70 2.03
Shangsuan Flat land 6.00 8.434 95.354 7.92 7.01
Jinning Flat land 6.59 1.250 30.733 1.24 0.84
Shuanglong Flat land 5.31 0.839 40.603 2.66 1.29
Xishan Flat land 8.02 1.495 12.595 2.55 0.58
Dounan wetland Abandoned lakeside greenhouse ~ 7.38 1.927 71.766 8.60 7.81
Dounanjiangwei Abandoned lakeside greenhouse ~ 8.03 2.459 89.926 7.78 6.52
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Fig. 2 Desorption characteriscts of soil total dissolved P under different land use types in Dianchi Lake Watershed
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Table 3 Phase distribution of P in liquid/solid of soil under different land use types in Dianchi Lake Watershed

/ /
Sampling site Land use type Liquid/solid-phase Sampling site Land use type Liquid/solid-phase
Shangsuan Woods 1/1 000 Jinning Greenhouse 3/1 000
Songhuaba Woods 3/1 000 Dounan Greenhouse 3/1 000
Jinning Woods 5/1 000 Shangsuan Flat land 1/1 000
Xishan Woods 1/1 000 Jinning Flat land 1/1 000
Songhuaba Slope 3/1 000 Shuanglong Flat land 3/1 000
Baoxianghe Slope 2/1 000 Xishan Flat land 2/1 000
Xishan Slope 2/1000 Dounan wetland Abandoned lakeside greenhouse 41000
Jinning Slope 3/1000 Dounanjiangwei Abandoned lakeside greenhouse 3/1000
Majinpu Greenhouse 2/1 000
/ = / Liquid/solid phase=dissolved total P/total P.

x4 HERBARIHFAATXTAREMBREAERESHMMNEI L

Table 4 Percentage of soil dissolved phosphate in dissolved total P under different land use types in Dianchi Lake Watershed

/ /
Sampling site Land use type g:;oéz:iﬂasgh(iz/ Sampling site Land use type ?(f;fg:i)fg;?ghgz/
Shangsuan Woods 27.37 Jinning Greenhouse 63.16
Songhuaba Woods 27.27 Dounan Greenhouse 42.55
Jinning Woods 28.57 Shangsuan Flat land 88.61
Xishan Woods 36.36 Jinning Flat land 66.67
Songhuaba Slope 26.67 Shuanglong Flat land 48.15
Baoxianghe Slope 86.36 Xishan Flat land 23.08
Xishan Slope 60.00 Dounan wetland lakeside greerﬁltzlrioned 93.98
Jinning Slope 68.97 Abandoned 333
Majinpu Greenhouse 77.61 Dounanjiangwei lakeside greenhouse
3 1ig ’ ;

>

[16] 1.203 g'kgfl,
( 0.56 gkg™) 17
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Olsen-P 2.7~14.0
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