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Effects of swine manure application on P losses from different farmlands
under simulated rainfall in Dianchi watershed of Yunnan province

WANG Tao ZHANG Wei-li* ZHANG Huai-zhi
Institute of Agriculiural Resources and Regional Planning Chinese Academy of Agricultural Sciences
Beijing 100081 China

Abstract Field in-situ trials were carried out to study the effects of swine manure application on phosphorous losses from
different farmlands under rainfall simulation in Dianchi watershed of Yunnan province. The results show that with the in-
crease of applying swine manure amounts concentrations of various phosphorus forms in runoff water from farmland are
increased. The average concentrations of run off phosphorus are highly correlated correlation coefficients > 0.9 with
the manure application rates. Particulate phosphorus is the main form in runoff water. Particulate phosphorus is also the
main form in leaching water when the manure application rate is low while dissolved phosphorus is the main form in
leaching water when the manure rate is from middle to high. Under the same level of swine manure application concen-
trations of various phosphorus forms in runoff water from different farmlands have the same trend vegetable field > flower
field > cropland.
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Table 1 Basic properties of testing soils
. ] Depth Porice composition &7k Organic matter ~ O15en°P
St Crop type em  >0.2mm 0.2~0.02 mm 0.02~0.002 mm < 0.002 mm o/ke mg/kg
0—5 16.1 271.7 653.4 58.9 32.4 101.6
Chenggong Flower 5—20 25.3 257.9 626.2 60.4 32.2 116.6
0—5 7.8 239.2 688.0 65.0 28.7 70.6
Jinning Vegetable 5—20 4.8 221.2 708.4 65.7 28.7 83.1
0—5 0.1 81.9 809.2 98.2 28.9 26.9
Cereal 5—20 0.0 91.3 812.0 96.7 30.2 29.9
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2
Table 2 Basic Properties of swine manure 2 1 0.45 pm
N DRP DTP
Olsen-P
. Water content ~ Total N Total P TP DRP
Site % % % mg/ kg
DTP TP
85.40 2.68 3.70 2903.02 -
Chenggong
- 79.50 1.85 3.52 2850.97
Jinning 2
1.3 2.1
25 cm
20 cm
2 80 mm
40 mm/h 120 mm/h
25 c¢m 2 3
30 min
) 15 min
250 ml. 2
3
Table 3 Time tables of surface runoff and leakage processes
min
Sit Cron Manure rate Types of The time from rain The time from loss Average speed
e Top ype t/hm? losses start to loss min begin to finish mL/min
0 13.20 b 35.12 b 86.32 b
Chenggong Flower 15 Run off 13.40 b 31.12 b 96.71 b
30 14.01 b 29.11 b 102.21 b
75 14.20 b 36.00 b 85.92 b
150 15.01 b 32.13 b 97.03 b
0 14.03 b 32.14 b 99.22 b
Jinning Cereal 75 15.20 b 30.02 b 96.43 b
Avg. 14.15 32.23 94.79
0 25.08 a 91.15a 37.63 a
Chenggong Flower 15 Leaching 26.02 a 90.01 a 37.76 a
30 25.30 a 101.20 a 34.81 a
75 27.30 a 90.04 a 36.1a
150 28.01 a 98.31 a 33.74 a
0 26.02 a 90.25 a 36.74 a
Jinning Vegetable 75 27.21 a 98.13 a 35.17 a
0 25.92 a 90.55 a 35.54 a
Cereal 75 26.69 a 91.10 a 36.27 a
Avg. 26.39 93.41 35.98
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Fig.1 Relationship between concentrations of different P forms and manure rate in runoff and leaching water
A Chenggong B Jinning. DRP - Dissolved reactive phosphorus  DTP — Dissolved total phosphorus
TP - Total phosphorus
2.2.2 2.3
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4 mg/L
Table 4 Concentration of different P forms in runoff and leaching water
DRP DTP TP
DRP concentration DTP concentration TP concentration
Site Crop type Manure rate
t/hm?
Runoff Leaching Runoff Runoff Leaching Runoff
0 0.368 0.177 0.519 0.39 2.109 1.428
Chenggong ~ Flower 15 0.521 0.397 0.608 0.479 3.541 1.787
30 0.600 0.356 0.953 0.611 5.330 2.271
75 3.929 0.419 4.372 0.748 8.808 2.356
150 4.911 0.766 6.219 1.295 10.435 2.370
0 1.959 2.080 4.672
Jinning Vegetable 75 5.911 6.219 10.435
0 0.112 0.089 0.226 0.135 1.412 0.443
Jinning Cereal 75 1.076 0.139 1.654 0.212 3.211 0.895
DRP— Dissolved reactive phosphorus DTP— Dissolved total phosphorus TP— Total phosphorus.
5 %
Table 5 Proportion of different P forms in runoff and leaching water
. ) Manure Proportion of PP Proportion of WEP Proportion of DRP Proportion of DOP
Site Crop type rate
v/hm? Runoff Leaching Runoff Leaching Runoff Leaching Runoff Leaching
0 75.40 77.82 24.60 22.18 70.94 44.57 29.06 55.43
Chenggong  Flower 15 71.16 66.46 28.84 33.54 85.60 82.99 14.40 17.01
30 82.11 36.92 17.89 63.08 62.90 58.23 37.10 41.77
75 50.36 37.78 49.64 62.22 89.86 56.01 10.14 43.99
150 59.60 36.83 40.40 63.17 78.97 59.11 21.03 40.89
0 65.92 34.08 63.60 36.40
Jinning  Vegetable 75 30.81 69.19 81.88 18.12
0 83.96 69.57 16.04 30.43 49.57 65.79 50.43 34.21
Jinning Cereal 75 48.50 23.69 51.50 76.31 65.08 65.60 34.92 34.40
PP— Particulate phosphorus WEP— Water extracting phosphorus DRP— Dissolved reactive phosphorus DOP—

Dissovled organic phosphorus
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