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Analysis of livestock and poultry waste generation from 2000—2014 in Henan
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Abstract: This paper focused on the analysis of livestock and poultry waste generation(LPWG ) in Henan Province. Using previously estab—
lished estimation models, this paper analysed the amount of waste, the rate of their application to land, and the loading capacity of cropland
in order to study the characteristics of provincial animal waste generation. Based on the farming data from Henan Statistical Yearbook,
Henan Survey Yearbook, and Henan Rural Statistical Yearbook, the amount of manure, urine, total phosphorus (TP ), total nitrogen( TN ),
chemical oxygen demand(COD ), Cu, and Zn from LPWG was calculated. In addition, the application rate and loading capacity of nitrogen
and phosphorus per unit field area were calculated. The results shew that the characteristics of the amount of LPWG in Henan Province var—
ied their own laws in different stages during 2000—2014. This paper divided this period into two stages :stage I (2000—2005) and stage
Il (2006—2014 ), consistent with the studies of Fu Qiang(2012) and Yang Fei(2013) on national scales. Total nitrogen and total
phosphorus increased relatively quickly as compared to the other pollutants, and they increased steadily in stage II . The level of TP, TN,
and Zn increased faster than that of the other pollutants throughout the period, and Cu increased faster than the other pollutants in stage 1II .
In 2000—2014, the level of TN, TP, Cu, and Zn increased by approximately 60%, and the loading capacity of manure, urine, COD, TN, and
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TP increased by approximately 40% . Meanwhile, the average annual growth of TN and TP was approximately 4% and 3%, respectively.

These results suggested that several considerations can facilitate the formulation of reasonable and sustainable strategies of Henan Province.

Firstly, the stage of fast increment(stage 1 ) of LPWG in Henan Province was over, and the current stage of increment(stage II ), which was

relatively stable, would continue for a long time. The formulation of regulations and governance policies should adapt to the current stage

and last for a long time. Secondly, the animal waste management in Henan Province should focus on TN, TP, Cu, and Zn, because these pol—

lutants increased at a higher rate. Thirdly, the loading capacity of nitrogen and phosphorus per unit field area was no more than 0.33 and

0.25, respectively from 2000—2014. Accordingly, only one—third of the cropland is needed to meet the disposal of animal wastes from live—

stock and poultry farming in Henan Province.

Keywords: livestock and poultry waste generation; amount applied per unit field area; loading capacity; Henan Province
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Table 1 LPWG in Henan during 2000—2014

AEG gl PRI COD TN TP Cu Zn
2000 4565.11 442725 915.37 50.77 7.93 0.10 0.30
2001 4 967.69 482278 997.87 55.41 8.69 0.11 0.33
2002 5178.73 5027.12 1041.88 58.22 9.10 0.12 0.34
2003 5 405.21 527525 1091.79 61.84 9.64 0.13 0.37
2004 5 697.87 5593.78 1155.16 66.07 10.32 0.13 0.39
2005 6 046.98 5967.17 1231.86 71.31 11.16 0.14 0.43
2006 5151.72 5019.60 1055.15 62.57 9.61 0.13 0.37
2007 5295.63 4 983.92 1079.07 62.10 9.79 0.12 0.37
2008 5 545.25 5 285.08 113530 66.33 10.46 0.13 0.39
2009 5 835.85 5 533.00 1199.21 70.59 11.13 0.14 0.42
2010 6 090.73 5743.14 1 256.35 74.47 11.74 0.14 0.44
2011 6 055.81 572077 1 250.70 74.34 1173 0.14 0.44
2012 6 149.55 5870.15 1276.58 77.07 12.11 0.15 0.46
2013 6 212.70 5 998.77 1 293.44 78.84 12.35 0.15 0.47
2014 6 307.53 6 165.88 1315.67 80.67 12.60 0.16 0.48
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Figure 1 Z-Score of LPWG in Henan during 2000—2014
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&2 2000—2014 FAEEFEFENKBHAR AR
Table 2 GAPF and MCL of LPWG in Henan during 2000—2014

TN TP

Ay Caprcr keshm™ CAPFMCL kerhm”
2000 38.65 0.23 6.04 0.17
2001 42.21 0.25 6.62 0.19
2002 43.58 0.26 6.81 0.19
2003 45.19 0.27 7.05 0.20
2004 47.92 0.28 7.48 0.21
2005 51.22 0.30 8.02 0.23
2006 44.71 0.26 6.86 0.20
2007 44.08 0.26 6.95 0.20
2008 46.89 0.28 7.40 0.21
2009 49.78 0.29 7.85 0.22
2010 52.26 0.31 8.24 0.24
2011 52.14 0.31 8.22 0.23
2012 54.04 0.32 8.49 0.24
2013 55.04 0.32 8.62 0.25
2014 56.11 0.33 8.76 0.25
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