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Abstract: China has a large population, daily life and manufacturing activities produce large quantities of organic waste. An efficient
way to reduce organic waste pollution is by transforming it into organic fertilizer. Agricultural industry-standard NY 525—2012,
established in 2012, is the only policy used to regulate organic fertilizers in China, but it is outdated. To improve the Chinese organic
fertilizer standard system, we reviewed and analyzed the quality standards in Chinese, Japanese, Australian, European Union, and
American organic fertilizers by comparing the organic matter, nutrient, and heavy metal concentrations and pathogen levels. The

results showed that the Chinese organic fertilizer quality standard is stricter than that in the United States, but has disadvantages
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compared to the European Union. In China, there are no organic fertilizer limits for copper, zinc, and nickel, and some of the heavy

metal limits (e.g., cadmium) are loose. Therefore, long-term application may lead to soil heavy metal contamination, risking crops.

Additive and antibiotic overuse in the livestock and poultry industries, an organic fertilizer production technology shortage, missing

scientific and professional guidance for farmers, and insufficient direction from relevant departments and agencies all increase the

risks associated with organic fertilizer application in China. Improving the standard system, restricting heavy metals, antibiotics, and

other toxic substances, and inspecting raw material batches before processing will support the quality and sustainable development of

the organic fertilizer industry in China.

Keywords: Organic fertilizer; Standard comparison; Risk assessment; Organic fertilizer standard; Soil heavy metal
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Table 1 Domestic and foreign standards for nutrients contents of organic fertilizer
/ P,0Os K,O
Country/region Category Total N content (%) _ P,Os content (%) KO content (%) _Total nutrient (%)
China =5.0
Japan Bark composting =10 =1.0
Sewage sludge composting =15 =2 =35
Fecal sludge composting =20 =2 =4.0
Food sludge composting =25 =2 =45
Livestock manure composting >1.0 =1 =1 =3.0
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Table 2 Domestic and foreign standards for heavy metals limits of organic fertilizer
/ Heavy metal mass fraction (mgkg™)
Country/region Category Cu Pb 7n cd Cr As Hg Ni
China 50 3 150 15 2
Japan 100 5 500 50 2 300
Australia 200 200 250 3 400 20 1 60
European Union Organic farming 70 45 200 0.7 70 0.4 25
American 1500 300 2 800 1.5 100
, ; 100 -g
b
3 b b
b b
95% )
[20]
, 4
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Table 3 Domestic and foreign standards for pathogen residues of organic fertilizer
! Mortality of Escherichia coli
. ortality o scnericnia coli
Country/region Category ascaris cggs (%) value Salmonella spp.
=95 <100 g’ No detected
China/region Artificial livestock manure compost
No detected
Mechanical livestock manure compost
<
Japan <1 0(31() 25¢g No detected in 25 g sample
MPN-g
European <100 CFU-g' 25g No detected in 25 g sample
Union
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Table 4 Pathogen quality assessment criteria of organic fertilizer in some European Union Member States

Country Parameter Limit value
Czech Republic Salmonella spp. Absent
Escherichia coli <1000 CFU-g!
Enterococcus spp. <1 000 CFU-g'
German Salmonella spp. 50g Absent in 50 g sample
Plasmodoph Brass <50% Infection index <50%
1 Tobacco mosaic virus 1 <8-plant™
Weeds/propagules <2 L' Germination <2 plants-L™"
Italy Salmonella spp. 25¢g Absent in 25 g sample
Escherichia coli <1000 CFU-g""
Weeds =60% Germination index =60%
Netherlands Eelworms Absent
Plasmodoph Brass Absent

United Kingdom Salmonella spp. 25¢g

Escherichia coli

Weeds/propagules

Absent in 25 g sample

<1000 CFU-g"'

: 0-L™" Germination weed plant: 0-L™"
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Table 5 Domestic soil risk screening values of Cu, Zn, and Ni for agricultural soil in China

Risk screening value (mg-kg™")

Heavy metal Category pH<5.5 5.5<pH<6.5 6.5<pH<7.5 pH>7.5
Cu Orchard soil 150 150 200 200
Other agricultural soil 50 50 100 100
Ni 60 70 100 100
Zn 200 200 250 300

> >
[30]

The conception of Risk Screening Values for Soil Contamination of Agricultural Land is that if the pollutant content
in farmland soil is equal to or lower than the value, the quality of agricultural products and the safety of crop growth or soil ecological environment is

low, and can be ignored in general; but if the content exceeds the value, the quality and safety of crop is at risk, certain monitor of soil together with
agricultural product is needed and measures should be taken to guarantee the safety as well®),
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