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Estimation of annual production amount of livestock and poultry manure and its environmental effect in
Shanxi Province, China

LI Dan—yang, SUN Shao—ze, MA Ruo—nan, LI Guo—xue’, LI Shu—yan

(College of Resource and Environment, China Agricultural University, Beijing 100193, China)

Abstract: In order to understand the pollution status of livestock and poultry breeding in Shanxi Province, according to the animal breeding
data from Shanxi Statistical Yearbook of 2017, the production amount of livestock and poultry manure was estimated in Shanxi Province in
2016. The results showed that the amount of livestock and poultry manure was 34.109 7 million tons. For the annual amounts of livestock
manure excrements, the rank was cattle>sheep>pig>chicken>rabbit. The amount of TN | TP, COD¢.. BODs and NHs—N were 0.235 4.
0.075 6.,0.759 7.0.708 5 million tons and 0.077 2 million tons, respectively. The biogas potential production from the animal manure in
the year 2016 totaled 2.133 billion cubic meters, which was 25.42% of natural gas consumption in Shanxi Province. Nitrogen and phospho-
rus cropland load of livestock manure were 63.28 kg+-hm™and 20.32 kg+hm™, which did not exceed the limits of annual nitrogen and phos-
phorus application of European Union. The alarm value of livestock manure load was 0.38, at I level. However, from the perspective of re-
gional distribution, phosphorus cropland load of livestock manure exceeded the standard of annual phosphorus application for manure in
Taiyuan, Jincheng and Jinzhong City. In addition to Linfen and Yuncheng City, the farmland load of livestock manure posed a threat to the

environment at certain degree in other areas of Shanxi Province. It was concluded that it was urgent to take comprehensive management for
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livestock manure in some special areas.

Keywords: livestock and poultry manure; estimation of production amount; potential of biogas production; cropland load; Shanxi Province
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Table 1 Excretion coefficient of livestock and poultry

manure'*"(kg-d™)

B Species Z Feces JR Urine
1% Pig 2 3.3
= Cow 20 10
- Sheep 2 0.66
XS Laying hen 0.15 —
A% Dorking 0.1 —
%2 Rabbit 0.15 —
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TPk Species TN TP COD,, BODs NH+-N Table 3 Dry matter content and gas production coefficient of
%24 Pig manure 588 341 5200 57.03 3.08 animal manure'*"”
¥ IR Swine urine 3.30 0.52 9.00 5.00 1.43 - 26 Pk P
F-2€ Cow dung 4.37 1.18 31.00 24.53 1.71 T H Ttems . =5 8 Sheep Chicken
Pig manure Cow dung
F R Bovine urine 8.00 0.40 6.00 4.00 3.47 manure manure
2% Sheep manure 7.50 2.60 4.63 4.10 0.80 TR 18 7 30 30
. Dry matter content/%
- JK Sheep urine 1400 196  4.63 4.10 0.80 o
KB 0.42 0.30 0.34 0.49
X452 Chicken manure  9.84 5.37 45.00  47.87 4.78 F .
ermentation
%% Rabbit manure  7.50 2.60 4.63 4.10 0.80 potential/m*- kg™
R4 BRREREUBRERY
Table 4 Conversion table of animal manure to pig fecal equivalent"
o wE mm A% AR % IR 3% Sk
) Pig manure  Swine urine  Cow dung  Bovine urine  Sheep manure  Sheep urine  Chicken manure Rabbit manure
N/% 0.65 0.33 0.45 0.80 0.80 1.5 1.63 1.94
A Z 8 Conversion coefficient 1.00 0.50 0.69 1.23 1.23 2.31 2.51 2.98
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Table 5 Estimated value of pollutant emissions from livestock and poultry manure in Shanxi Province in 2016(10* t)

FhiJ Species TN TP COD BOD; NH;-N
% Pig 3.38 1.27 19.92 19.46 1.62
4= Cow 6.51 1.07 26.44 20.63 2.68
- Sheep 8.05 2.16 4.09 3.62 0.71
X Chicken 5.57 3.04 25.49 27.12 2.71
2 Rabbit 0.03 0.01 0.02 0.02 0
S Total 23.54 7.56 75.97 70.85 7.72

http://'www.aed.org.cn

— 483 —



Rl EBESREZIR-E3605-F4H

180 r J% Nitrogen

CR RS ST AYS e
Land soil load of nitrogen.
N oA ®
S & & S
1
1
1
1
1
1
1
2 ———

HuTIT Cities

501 M Phosphorus

401

301

AL B 1

Land soil load of phosphorus/kg+hm™
- )
(=) (e} (=)
1
1
1
1
1
1
T
T
1
1
0,
1
1
:
1
N —
1
1
1
1
1
1
1
™1

8 o (T S
- A VT &Y AV QT WO
FFFEFFEF S EF

T Cities

— BB () it BR 457 The EU limited amount of total nitrogen (phosphorus ) application
- - R EVR () 1 fer Average land soil load of nitrogen(ph()sphorus) in Shanxi Province

B 1 2016 F LAY A HER SR aBfaE

Figure 1 Land soil load of total nitrogen and phosphorus in Shanxi Province in 2016
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Table 6 Pig manure equivalent load and the classification of threat to the environment

s RN e B A XSRS R
Areas Pig manure , Pig manure eq_‘j'v?,'em load/ Alarm value 0\ ification level The threat to environment
equivalent/10" t t-hm™-a (r)
i Jinzhong 699.29 24.18 0.81 I A Medium
KJF Taiyuan 194.75 23.07 0.77 | A Medium
B Jincheng 382.34 21.83 0.73 I 45 Medium
K[F] Datong 607.97 20.23 0.67 1 T4 Slight
34 Changzhi 446.09 17.88 0.60 I T4 Slight
#HH Shuozhou 493.21 16.78 0.56 I T4 Slight
Ml Xinzhou 734.04 15.77 0.53 II T4 Slight
E % Liliang 604.24 14.15 0.47 I THA Slight
BHAR Yangquan 79.08 14.15 0.47 II FA Slight
1§ %> Linfen 505.24 8.81 0.29 | JC None
iZ3 Yuncheng 700.03 8.63 0.29 I J& None
4244 Shanxi Province 4226.84 11.36 0.38 I TG None
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