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Loading capacity estimation and risk assessment of livestock manure
in cultivated lands around Dongting Lake
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Abstract Based on the status of animal husbandry in Dongting Lake area, the quantity of livestock manure was estimated using the
excretive coefficient method and the loading capacity and risk conditions evaluated. The results show that the output of livestock
manure, urine, BODs COD and NH3-N in Dongting Lake area in 2006 are 1 616.93x10% t, 1 248.30x10" t, 72.41x10* t, 79.33x10" t
and 7.48x10* t respectively. The average loading capacity of livestock manure reaches 19.25 t - hm™. Forewarning average risk level

of livestock manure loading is 0.47. On the average, there is no environmental pollution, and there is still room to develop animal

production in Dongting Lake area. However, some cultivated lands already show livestock manure pollution, a trend that can not be

ignored.
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Tab. 1 Distribution of livestock and poultry amount raised in Dongting Lake area in 2006 10*
District Pig Cattle Sheep Poultry
Yueyang City
Yueyanglou District 34.42 1.02 1.47 193.00
Yunxi District 21.00 0.56 1.14 366.00
Junshan District 40.00 2.07 0.78 285.00
Yueyang County 153.00 4.59 4.99 721.80
Huarong County 82.10 4.93 4.16 928.00
Xiangyin County 109.00 2.48 2.4 485.00
Miluo City 234.90 8.06 1.71 565.30
Linxiang City 53.47 1.93 1.90 186.02
Changde City
Wauling District 17.66 0.38 2.25 329.88
Dingcheng District 84.56 3.88 18.50 1485.22
Anxiang County 37.69 1.71 5.29 755.35
Hanshou County 62.33 2.32 3.12 764.64
Li County 92.91 4.19 24.69 1 869.60
Linli County 51.20 4.07 22.09 1844.70
Jinshi City 34.13 1.71 6.19 384.00
Yiyang City
Ziyang District 35.50 0.63 0.14 120.00
Heshan District 95.56 0.80 1.86 311.00
Nan County 65.20 1.96 2.72 412.00
Taojiang County 76.90 6.10 5.72 380.00
Yuanjiang City 62.40 3.10 1.50 404.00
Changsha City
Wangcheng County 134.80 1.77 1.23 560.74

Sum 1578.73 58.26 113.85 13 351.25
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Tab. 2 Manure excretion coefficient of livestock and poultry manure
Daily excretive coefficient (g - ' -d™%) Annual excretive coefficient (kg - ' -a™)
Manure Pig Cattle Sheep Poultry Pig Cattle Sheep Poultry
Feces 2210 20000 2600 478 398 7 300 468 38.2
Urine 3640 10 000 — — 656 3650 — —
BODs 144 529 7.3 18.5 25.9 193 1.3 15
COD 148 678 12 21.2 26.6 247 2.2 1.7
NHs;-N 11.5 69 1.6 2.2 2.1 25 0.3 0.2
w3 ERRERBLUSHERKY
Tab. 3 Livestock manure and pig dung equivalent conversion coefficient
Manure Pig feces Pig urine Cattle feces Cattle urine Sheep feces Poultry manure
Nitrogen (%) 0.65 0.33 0.45 0.80 0.80 1.37
1.00 0.51 0.69 1.23 2.10 1.23

Equivalent conversion coefficient of pig manure
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Tab. 4 Amount of pollutants production of livestock manure in Dongting Lake area in 2006 10*t
Livestock and poultry Feces Urine BODs COoD NH;-N
Pig 628.33 1 035.65 40.89 41.99 3.32
Cattle 425.30 212.65 11.24 14.39 1.46
Sheep 53.28 — 0.25 0.25 0.03
Poulty 510.02 — 20.03 22.70 2.67
Sum 1616.93 1248.30 72.41 79.33 7.48
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Tab.5 Amount of pollutants production of livestock manure in every districts in Dongting Lake area in 2006 ~ 10*t

District Manure Urine BODs COD NH3-N
Yueyang City
Yueyanglou District 29.20 26.30 1.38 1.50 0.14
Yunxi District 26.96 15.82 1.20 1.32 0.13
Junshan District 42.28 33.80 1.86 2.06 0.19
Yueyang County 124.31 117.12 5.94 6.44 0.58
Huarong County 106.06 71.85 4.48 4.99 0.48
Xiangyin County 81.14 80.56 4.03 4.34 0.39
Miluo City 174.72 183.51 8.49 9.20 0.81
Linxiang City 43.37 42.12 2.04 2.22 0.20
Changde City
Wauling District 23.46 12.97 1.03 1.13 0.11
Dingcheng District 127.37 69.63 5.21 5.77 0.58
Anxiang County 58.81 30.97 2.45 2.72 0.28
Hanshou County 72.41 49.36 3.22 3.54 0.35
Li County 150.54 76.24 6.07 6.74 0.68
Linli County 130.89 48.44 4.93 5.55 0.58
Jinshi City 43.63 28.63 1.80 1.99 0.19
Yiyang City
Ziyang District 23.38 25.59 1.22 1.30 0.11
Heshan District 56.62 65.61 3.10 3.27 0.28
Nan County 57.27 49.93 2.69 2.92 0.28
Taojiang County 92.33 72,71 3.75 4.21 0.39
Yuanjiang City 63.60 52.25 2.82 3.12 0.29
Changsha City
Wangcheng County 88.57 94.89 4.68 4.98 0.44
Sum 1616.93 1248.30 72.41 79.33 7.48
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Tab. 6 Loading capacity of the livestock manure in cultivated land in Dongting Lake area in 2006

General loading

condition of cultivated Paddy fields Dry fields Fruit and tea fields
Equated pig land
District excrement
(10*t-a?) Sum Loading Loading Loading Loading
area capacity ﬁreza capacity ﬁreza capacity ﬁreza capacity
(m)  -tm3 O™ qopmy (M) gy (M) hmy
Yueyang City
Yueyanglou District 51.26 1.03 32.35 0.11 181.74 0.22 45.44 0.70 4.76
Yunxi District 50.74 0.93 35.46 0.47 42.10 0.39 25.37 0.07 43.97
Junshan District 72.33 2.60 18.08 1.31 21.53 1.19 11.85 0.10 47.02
Yueyang County 216.58 5.82 24.20 2.87 29.43 1.85 22.83 1.10 12.79
Huarong County 183.95 7.04 16.98 4.25 16.88 2.50 14.35 0.29 41.59
Xiangyin County 143.76 4.24 22.04 3.50 16.02 0.29 96.67 0.45 20.77
Miluo City 295.19 4.44 43.21 3.57 32.25 0.67 85.91 0.20 95.94
Linxiang City 73.57 3.89 12.29 2.51 11.43 0.90 15.94 0.48 10.06
Changde City
Wouling District 44.32 1.39 20.72 0.77 22.45 0.13 66.48 0.49 5.91
Dingcheng District 228.70 8.78 16.93 6.40 13.94 1.64 27.19 0.74 20.16
Anxiang County 107.54 4.72 14.81 3.11 13.49 1.51 13.89 0.10 69.90
Hanshou County 130.90 6.3 13.51 4.62 11.05 1.23 20.75 0.45 18.90
Li County 272.17 7.69 23.01 4.98 21.31 211 25.15 0.60 29.49
Linli County 236.98 5.19 29.68 3.09 29.91 0.99 46.68 111 13.89
Jinshi City 75.66 2.17 22.66 1.17 25.22 0.67 22.02 0.33 15.12
Yiyang City
Ziyang District 41.71 2.49 10.89 2.02 8.05 0.31 26.24 0.16 16.69
Heshan District 103.64 4.88 13.80 3.95 10.23 0.59 34.25 0.34 19.96
Nan County 101.05 5.95 11.04 3.95 9.98 1.9 10.37 0.10 65.68
Taojiang County 148.22 4.89 19.70 3.80 15.21 0.51 56.67 0.58 16.75
Yuanjiang City 108.52 6.63 10.64 4.14 10.22 2.14 9.89 0.35 20.15
Changsha City
Wangcheng County 161.30 5.10 20.56 4.30 14.63 0.46 68.38 0.34 31.06
Sum 2 848.10 96.17 19.25 64.89 17.11 22.20 25.02 9.08 20.42
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Tab. 7 Risk value level of livestock manure loading
Risk value =0.7 0.7~1.0 1.0~1.5 1.5~2.0 2.0~2.5 >2.5
Risk level
Ri . Free from Have a little Have a Pollution a little Pollution Pollution very
isk of cultivated land R . : . ] .
pollution pollution pollution severity severity severity
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Tab. 8 Risk situation of the livestock manure in cultivated land in Dongting Lake area in 2006

General risk of cultivated land

Paddy field for crop

Dry field for vegetable

Fruit and tea field

District
Risk value Risk level Risk value  Risk level  Risk value Risk level Risk value Risk level
Yueyang City
Yueyanglou District 0.79 6.06 0.76 0.10
Yunxi District 0.86 1.40 0.42 0.88
Junshan District 0.44 0.72 0.20 0.94
Yueyang County 0.59 0.98 0.38 0.26
Huarong County 0.41 0.57 0.24 0.83
Xiangyin County 0.54 0.53 1.61 0.42
Miluo City 1.05 1.07 1.43 191
Linxiang City 0.30 0.38 0.27 0.20
Changde City
Wauling District 0.50 0.75 111 0.12
Dingcheng District 0.41 0.46 0.45 0.40
Anxiang County 0.36 0.45 0.23 1.40
Hanshou County 0.33 0.37 0.35 0.38
Li County 0.56 0.71 0.42 0.59
Linli County 0.72 0.99 0.78 0.28
Jinshi City 0.55 0.84 0.37 0.30
Yiyang City
Ziyang District 0.27 0.27 0.44 0.34
Heshan District 0.34 0.34 0.57 0.40
Nan County 0.27 0.33 0.17 131
Taojiang County 0.48 0.51 0.94 0.34
Yuanjiang City 0.26 0.34 0.16 0.40
Changsha City
Wangcheng County 0.50 0.49 1.14 0.62
0.47 0.57 0.42 0.40

General risk condition
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