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Spatial and temporal distribution features of livestock and poultry manure and nutrient content in Anhui
Province

ZHANG Jing—yu"?, WANG Bang-wen"*, YUAN Xian—Jiang"?, LONG Chang—yu"*

(1. Anhui and Huaihe River Institute of Hydraulic Research, Bengbu 230022, China; 2. Anhui Province Key Laboratory of Water
Conservancy and Water Resources, Bengbu 230022, China)

Abstract: This study was performed to explore the emission problems of livestock manure and nutrient caused by continuous development
of livestock and poultry production. Based on the 2009—2018 statistics of livestock breeding in Anhui Province, an excretion coefficient
was used to estimate the quantity of livestock manure and content of the main pollutants. In addition, time and spatial pattern and evolution
characteristics of different types of manure were explored in the province. The results showed that the quantity of livestock manure
increased from 55.97 million tons in 2009 to 63.38 million tons in 2015 and then decreased to 45.11 million tons in 2018. The contents of
TN, TP, COD¢,, and NH;=N in poultry and pig manure accounted for a high proportion in the whole province, while the content of pollutants
in cattle urine accounted for the lowest. After 2018, the contents of COD¢, and NH3—N in pig manure increased compared with those in
2011. Spatial distribution of livestock and poultry pollutant emissions in different cities showed a decreasing trend from north to south. The
manure and urine discharge in Fuyang City accounted for the highest proportion in the whole area, reaching 9.235 million tons in 2011. The

contents of TP, COD¢,, and NH5=N in pig manure in northern Anhui Province were higher than those in other areas, and the content of
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various pollutants in poultry manure accounted for the largest proportion in southern Anhui Province. In addition, the pollutants content in

cattle urine was significantly lower than those in other manure. Owing to the increasing efforts to prevent and control livestock and poultry

pollution in the province, the discharge of fecal pollution in the whole province decreased significantly in 2018. Therefore, the control of pig

and poultry manure should be paid additional emphasis, especially when promoting the adjustment of industrial structure.

Keywords: livestock and poultry manure; nitrogen; phosphorus; emissions; spatio—temporal distribution
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Table 1 The excretion coefficient of livestock manure

in Anhui Province

I H ltems 4 Cattle  J4Pigs 4 Poultry
2 HHE (kg H'-d ™) 20.0 2.0 0.1
FHFHE (kg H'-a™) 7300.0 398.0 25.2
IR HHE (kg 7 -d ™) 10.0 3.3 —
PRAEHE (kg H"-a™) 3 650.0 656.7 —
Tl R A/ 365.0 199.0 210.0
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R2 BRERPFEEFTEYFHEE (kg-t")
Table 2 Average content of main pollutants in manure and urine

of livestock and poultry (kg-t™)

Fh2& Species COD, NH;-N TN TP
bR 52.00 3.08 5.88 3.41
R 9.00 1.43 3.30 0.52
42 31.00 1.71 4.37 1.18
A= bR 6.00 3.47 8.00 0.40

KB 45.70 2.80 10.40 5.80

AEARAEARS I (D) x H R R 2 (kg - d7) ) 372 ]
B (d) s ARG 2 SR 40 75 58 A g ok e B A2 i A
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Figure 1 The emissions changes of livestock and poultry in Anhui

Province from 2009 to 2018
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Figure 3 Spatial and temporal distribution of pollutants discharge from different livestock and poultry feces in Anhui Province
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Continued figure 3 Spatial and temporal distribution of pollutants discharge from different livestock and poultry feces in Anhui Province
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Table 3 Average emissions of pollutants from of livestock and poultry manure in the northern and southern of Anhui Province (10* t)

15 Y2 0y X3k 43¢ AR R MR KB I

Types Years Areas Cattle manure Cattle urine Pig manure Pig urine Poultry manure
TN 2011 it 0.597+0.440a 0.427+0.310ab 0.584+0.440a 0.541+0.410a 0.426+0.250ab
e P 0.115+0.080cd 0.082+0.050d 0.149+0.080bcd 0.138+0.070bed 0.246+0.200abc

2018 ek 0.396+0.270abe 0.198+0.140cd 0.550+0.320a 0.509+0.300b 0.418+0.220ab
=] 0.038+0.020e 0.019+0.012e 0.150+0.060d 0.139+0.050d 0.261+0.210bed

TP 2011 7] 0.226+0.170ab 0.021+0.160d 0.339+0.260a 0.085+0.070bc 0.237+0.140a
¢ P 0.043+0.030cd 0.004+0.030e 0.087+0.050bc 0.022+0.010d 0.137+0.110ab

2018 7] 0.150+0.100bc 0.014+0.010d 0.319+0.190a 0.080+0.050¢ 0.233+0.120ab

I 0.015+0.010d 0.001+0.000e 0.087+0.030c 0.022+0.010d 0.145+0.120bc

CODe. 2011 7] 3.306+2.420b 0.320+0.230c 5.162+3.930a 1.474+1.120bc 1.870+1.870bc

] 0.635+0.420¢ 0.061+0.040¢ 1.314+0.700c 0.375+0.200¢ 1.081+1.080¢

2018 et 2.190+1.510b 0.212+0.150cd 4.865+2.830a 1.389+0.810bc 1.837+0.970b
ite) 0.213+0.130cd 0.021+0.010d 1.330+0.500bcd 0.380+0.140cd 1.146+0.940bcd
NH;-N 2011 ik 0.182+0.130abc 0.185+0.140abc 0.306+0.230a 0.234+0.180ab 0.115+0.070bed
ETg 0.035+0.020d 0.036+0.020d 0.078+0.420cd 0.060+0.030cd 0.066+0.050cd

2018 ek 0.121+0.080b 0.123+0.080b 0.319+0.190a 0.080+0.050bc 0.113+0.060b

] 0.012+0.010¢ 0.012+0.010¢ 0.087+0.030bc 0.022+0.010¢ 0.070+0.060bc

TE AN F/NG FHOR AR A [R5 & & 28R 15 YeM 2 (0] 22 5 8. 2% (P<0.05)

Notes: The different lowercase letters indicate significant differences among different types of livestock and poultry manure pollutants at P<0.05 levels.
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