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Livestock Farming Status in China " &
With rapid development of the livestock industry, the production of
manure increased year by year.

In 2019, the amounts of livestock manure is about 3.8 billion ton.
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Nutrient and Pollutant Contents in Livestock Manure ©

A. The nutrient contents in livestock manure

Category N(%) P,0O(%) K,0(%) Cu(mg/kg) | Zn(mg/kg)
Pig Manure | 0.2~3.50 | 0.39~3.05 0.94~3.65 12.1~1742 40.5~2287
Cattle Manure |(0.32~3.13| 0.22~2.74 0.20~3.75 8.9~437.2 31.3~634.7
Chicken Manure | 0.60~4.85| 0.39~4.75 0.59~4.63 16.8~736.5 38.8~1017
Sheep Manure |0.25~2.08| 0.35~1.72 0.89~3.00 13.1~47.9 30.2~161.1

Source Ll et al., 2009)
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B. Heavy metals contents in livestock manure
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Unit: (mg/kg)

Category Cd Pb Cr JANS Hg NI
Pig Manure | 0,06~2.75| 0.71~16.02 | 0.20~116.20 | 0.54~88.97 | 0~0.13 | 4.03~20.45

Chicken Manure| 0.04~1.48 | 0.92~26.94 | 0.60~42.75 | 0.57~66.99 | 0~0.12 | 7.44~15.08
Cattle Manure | 0.10~1.67 | 2.11~23.61 | 0.05~29.04 | 0.42~5.95 | 0~0.11 | 3.73~19.15
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C. Antibiotic contents in pig and chicken manure

Parameter | Tetracycline |Oxytetracycline| Aureomycin
(m g/kg) TTC (m%%\“) OTC ( :t%% ) CTC ( ﬁg?\“ ) RES'STANCE Animals can carry harmful bacteria in teir infesfines

) ﬂ XX
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Environmental Pollutions of Livestock Manure @

Q% * ~ Air pollution
(Obnoxious gas)
s T Water contamination
. L 7R (Eutrophication)
- Pathogens Discharg
E==) 1 Soil pollution
- - (Heavy metals, resistance gens)
' Heavy metals Food safety
e . (Heavy metals)
. - ‘* _ : _
L 2 _Causing bacterial disease

Antibiotic and resistance gene

2021/7/19 B



NORTHWEST A&F UNIVERSITY

o SSRGSt KT




NORTHWEST A&F UNIVERSITY

er pollution . =

River pollution

L

Putrigl root



NORTHWEST A&F UNIVERSITY

The Main Methods to Dispose
Livestock Manure in China

Anaerobic
digestion

Aerobic
omposting
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@
Water-logged Compost of livestock manure has been used in China for thousands
of years. In last decades, it is accepted as a traditional economical and effective
manure disposal method.

However, the amount of manure used in land exceeds its carrying capacity,
which not only affects the normal growth of plants, but also reduces production and

causes numerous environmental and health hazard.

D\
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In China, anaerobic digestion and composting are the two
major methods to dispose and recycle the livestock manure.
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Anaerobic digestion is a biological process that produces a gas
principally composed of methane (CH,) and carbon dioxide (CO,)
otherwise known as biogas.

Advantage
1. Bio-energy (CH,)

2. Fertilizer (biogas slurry and residue)

3. Harmless and clean Disadvantage

Anaerobic Digestion

1. High investment

Digester Cover —

BIO GAS 2. Strict requirements

(O,, pH, temperature, and season)

3. Low efficiency of CH, production
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The Process of Anaerobic Digestion

Complex organic matter
(proteins, carbohydrates, fats/oil)

Fermentative
bacteria

Fermentative
bacteria

Fermentative

) ri
bacteria bacteria

Acetogens
(H, producing)

Acetogens
(H, consuming) Acetociastic

methanogens

CO, reducing
methanogens

| CH,+CO,
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Composting of Livestock manure in China N°RTHWESTA&FUNW%3)Y
» Composting has been widely accepted as one of the preferred cost-

effective methods that converts the organic waste to soil fertilizer or
amendment. (Topic)

Livestock manure compost

" Composting

With the rapid development of organic agriculture, the market demand
of organic fertilizer increased significantly.

Yes! Inmy backyard, my Victory garden helps
lessen the burden of high =

foed prices.

i
i

Yes! Inmy backyar . @

a compost systé
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Industrial Composting Process

Livestock manure
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The Standard of Organic Fertilizer in China L
| dtem [ Index |
Organic matter (based on dry basis) % >30%
Total nutrient (N+P,0:+K,0) >4%
Moisture content (based on wet basis)% <30%
pH 5.5~8.5
Gl >70%
As (based on dry basis) <15mg/kg
Hg (based on dry basis) <2mg/kg
Pb (based on dry basis) <50mg/kg
Cd (based on dry basis) <3mg/kg
Cr (based on dry basis) <150mg/kg

Source: NY525-2021
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Challenges composting industry in China &
* Greenhouse
gases

emission
CH,. N,O

* Loss of
nitrogen
NH,

7
Raw - == |

1
materials ' jmmmtes- .
) . 1

________

NO;—N > leachate

The transformation of nitrogen during composting.

1. ammoniation 2. Solid hold 3. Mineralization 4. Volatilization
5. Dissolution 6. Nitrogen fixation 7. Nitrification 8. Denitrification
9. Eluviation
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* High bioavailability of heavy metals )

Cu. Zn

Low degree of humification *Resistance gene transmission
Humus « Humic acid Antibiotics resistance gene
Heavy metal resistance gene
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Opportunities for the composting in ustry @

.
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)
Attempts of our group in clean composting

Our group is committed to improving the technical problems in the composting
process through external additive auxiliary technology, and researching and
developing new composting additive improvement technologies from the
aspects of additive screening, application dosage and combination ratio.

Including:

— (impatdeivdllls-

: tral

Carbon Heavy  Resistance o Humi- Spectra : -

GHGs Microbial . charact-  ligocellulose  Quality
Nitrogen ~ Mmetals gene fication S

x-
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Related results published by our group NORTHIWEST A&F ”"""E&%;Y

Manure Additives
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1. Effect of biochar, zeolite and their mixtures on organic mater QE;Y

transformation and nltrogen conservation of plg manure
composting (Wang et al., 2017; Bioresource Technology)

Pig manure Wheatstraw Biochar (B) Zeolite (Z) Combined(B+2)
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31.13%~63.40% &
B+/>B>/

Compared to the control, the cumulative
NH; emission in B, Z and B + Z applied
was reduced by 35.88%, 31.13% and
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2. Utilization of medical stone to improve the composition and quality of dissolved ()

organic matter and heavy metal passivation in composted pig manure (Wang et al., 2018
Journal of Cleaner Production; Wang et al., 2016 BITE) :

»
o
=

e Control 0%
; » T1 2.5% medical stone
Experiment . 12506 medical stone
e T3 7.5% medical stone
* T4 10% medical stone
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3. An assessment of the persistence of pathogenic bacteria )

removal in chicken manure compost employing clay as

additive via meta-genomic analysis =
(Awasthi et al., 2019; Journal of Hazardous Materials) h :

\wttmm g '.. " :. g Jgi l‘i .....
- T1 0% %% MGt
.« T2 2% clay b - 1 " i i, el | ‘|||'I||I_ii||.mU‘"hf{ \'Ih"‘ ]Hi i; ll || i“‘l
A = erobic Compostin 52: } | H lli

HNLL :Zm|| il

* T3 4% clay s 37 _ 77
Wheat Straw = E-

* T4 6% Clay (321 o on dry weight basis) Changes of pathogenic bacteria dynamics

- T5 8% clay Proteobacteria, Firmicutes

* T6 10% clay Actibobacteria and

Bacteroidetes were

dominant, as they recorded
THEEC _ || for99.05% of the total

sl bbb b L | pathogenic bacteria (PB).

(a) Phylum 5T1 T2 813 T4 8T5 8T6 (b) Class

2ET1 aT2 aT3 =T4 aT5 aTs

foccurrence

% of accurrence

Proteobacteria phyla is
group of several PB genera

5 | including Escherichia,
) ||| Salmonella, Vibrio,
= Ciiereiiireioriiiireiesss: Helicobacter, Yersinia and
D i “i.:.::: Legionellales, which were
2021/7/19 B normally -
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that 85-87% of pathogenic - e = o=
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The Promotion Policy of Organic Fertilizer in China ®

€ Action Plan of Zero Growth in Use of Chemical Fertilizer by 2020,
March, 2015

€ Action Plan on Prevention and Control of Soil Pollution, May, 2016

€ Action Plan on the Fruit, Vegetable and Tea Organic Fertilizer to

Replace Chemical Fertilizer, February, 2017

Common point: 1. Increasing the organic fertilizer utilization

2. Reducmg the mput of chemlcal fertilizer

L Bk Py -
A i i 5
’ o

ﬂ:ﬂlﬂﬁﬁﬁ gﬁa‘-&
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Benefits of Compost Application ()

+ Increase the organic matter content of soil
-+ Restores soil fertility
< Improve plant growth and health

<+ Enhance the water-hold capacity of soil

+ Promote the activities of microorganism

Mineralization

o Nutrients _r'eléas__e i
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Conclusions @
Livestock manure Disadvantages Further strategy
treatments
Water-logged heavy metals, odor, pathogen,  Abolish
Composting Immature organic matter
Anaerobic digestion High investment, Improve the CH, production;

low efficacy of CH, production, Reduce the investment
strict condition

Composting NH;, N,O, CH,, Adjust parameter;
heavy metals, Improve the quality
low humification
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- @

Conclusion €
Manure management should properly consider the local conditions

Technology: Composting
Anaerobic Digestion

Government encourage compost utilization and strengthen supervision

# Policies
€ Financial Bose

& Facjlities o
Development the combining technology

B Anaerobic digestion
B Composting
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Questions?

Tel. +86 13609254113
Email: zhangzq58@126.com
site: http://zhxy.nwsuaf.edu.cn/szdw/szxx/252817.htm
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