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Characteristics of soil phosphorous loss under different ecological planting patterns in hilly
red soil regions of southern Hunan Province China. YUAN Min WEN Shidin XU Ming-
gang DONG Chun-hua QIN Lin ZHANG Lu ( Qiyang National Observation Station of Agri-eco—
lolgy System Institute of Agricultural Resources and Regional Planning Chinese Academy of Agri—
cultural Sciences (Qiyang 426182 Hunan China) . -Chin. J. Appl. Ecol. 2013 24(11): 3162 -
3168.

Abstract: Taking a large standard runoff plot on a red soil slope in Qiyang County southern Hunan
Province as a case this paper studied the surface soil phosphorus loss characteristics in the hilly red
soil regions of southern Hunan under eight ecological planting patterns. The phosphorus loss from
wasteland ( T,) was most serious followed by that from natural sloped cropping patterns ( T, and
T,) while the phosphorus loss amount from terrace cropping patterns ( T, — Ty) was the least only
occupying 9.9% 37% 0.7% 2.3% and 1.9% of T, respectively. The ecological planting
patterns directly affected the forms of surfacedost soil phosphorus with the particulate phosphorus
( PP) as the main lost form. Under the condition of rainstorm ( daily rainfall >50 mm) rainfall
had lesser effects on the phosphorus loss among different planting patterns. However the phosphor—
us loss increased with increasing rain intensity. The surface soil phosphorus loss mainly occurred
from June to September. Both the rainfall and the rain intensity were the factors directly affected the
time distribution of surface soil phosphorus loss in hilly red soil regions of southern Hunan.
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Table 1 Experimental treatments
Treatment code Planting pattern Main measures
T, ( ) 2010
T, 0.4 mx0.3m ( 4 21 5 11
7
T 0.5 mx0.5m ( 4 21 5 11 11 3
T, - + 0.3 mx0.2m 40cm 2 (4 21
) 8 13
Ts - 2010 3 1200 hm 2 50 em (3 12
)
Tg - + Ts (11250 kg * hm %) 4 14
T, - 4+ + T,
T, - 4 2: 3 (4 21 ) 115
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Table 2  Soil phosphorus loss under different ecological
planting patterns (kg * hm ~?)

Treatment Total
P loss Particulate Dissolved Available

P loss P loss P loss
T, 20.57a 20.13a 0.44a 0.52a
T, 20.39a 20.08a 0.31ab 0.48a
T, 12.91b 12.72b 0.19bc 0.28b
T, 2.03d 1.84d 0.19bc 0.21b
Ts 7.62¢ 7.16¢ 0.46a 0.52a
T 0.14d 0.02d 0.12¢ 0.12b
T, 0.47d 0.28d 0.19bc 0.19b
Ty 0.38d 0.20d 0. 18bc 0.19b

(P <0.01) Different small letters

within the same column indicated significant difference at 0.01 level.

T, T,>T,>T,>T, T, T, Ty T,

T, T,
(P<0.01). T,
(T, Ty)
Ts
3
(Te T, Ty)
11
T1 ’”Ts

97. 9% . 98. 5% «
98. 5% .90. 6% \94.0% 14.3% .59. 6% .52. 6%
T, ~ T,
T, T,

Pearson

0.9448( P <0.01) . T,
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Table 3 Characteristic of phosphorus loss from sloped land under two typical storms
/
Rain date Rainfall Treatment Runoff Sediment DP PP TP
(' mm) (m? * hm~2) (t*hm™?) (kg * hm™2) (kg * hm~2) DP/PP (kg * hm~2)

0647 67.4 T, 187.08 7.33 0.06 2.26 0.03 2.32
T, 63.70 0.61 0.02 0.24 0.07 0.26
T, 82.95 2.15 0.02 0.65 0.03 0.67
T, 28.00 0.95 0.02 0.12 0.18 0.14
Ts 141.59 0.53 0.05 0.28 0.16 0.32
T 21.70 0.01 0.01 0.00 4.33 0.02
T, 34.65 0.02 0.02 0.01 1.67 0.02
Ty 78.05 0.05 0.03 0.02 1.38 0.05

0625 51.0 T, 163.96 11.60 0.06 3.65 0.02 3.70
T, 124.03 5.56 0.03 2.01 0.02 2.04
T, 144.02 8.25 0.04 2.84 0.01 2.88
T, 58.80 1.12 0.01 0.14 0.08 0.16
Ts 136.75 0.41 0.04 0.35 0.12 0.39
Te 16. 80 0.02 0.01 0.01 0.70 0.02
T, 44.10 0.08 0.02 0.03 0.72 0.04
Ty 63.35 0.13 0.02 0.04 0.55 0.07
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