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Abstract This paper summarized the requirements of organic agriculture for soil environment, fertilizer application and irrigation water quali-

ty, put forward safeguard measures for organic agriculture in terms of soil, fertilizer and water, and finally came up with recommendations for

strengthening the use of soil fertilizers in organic agriculture.
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1 Introduction

As an agricultural production method that adopts ecology-
friendly and environment-friendly technologies and maintains a
sustainable and stable agricultural production system, organic ag-
riculture has been increasingly advocated and regarded as a practi-
cal way to solve food safety and sustainable agricultural develop-
ment. The use of chemical fertilizers is prohibited in organic agri-
cultural production, so there are special requirements in terms of
soil environment, soil and water conservation, fertilizer applica-

tion, efc. , and it is necessary to take special safeguard measures.

2 Requirements of organic agriculture for soil envi-
ronment

The soil and environment for organic agricultural production
must meet certain standards. The basic requirements are: the soil
should have no history of heavy metal and pesticide pollution, and
there should be no sources of polluted water, soil, and air hazards
around the organic agricultural base, such as landfills, factories,
and arterial roads. A buffer zone must be set up between the or-
ganic fields and the surrounding conventional agricultural produc-
tion fields to prevent the organic fields from being polluted by the
surrounding prohibited substances.

China requires that the environmental quality of organic pro-
duction plots must comply with the Environmental Quality Stand-
ard for Soils ( GB 15618-1995), which has formulated relevant
standards for pesticide residues and heavy metal content in soil
(Table 1). According to the organic specification standard, the
land for organic agricultural production should at least meet the
grade 1l soil standard. It is stipulated that if the pesticide residues

and heavy metal content of the testing plot exceed the correspond-
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ing national standards, the certification body will cancel the certi-

fication of the plot.

3 Requirements of organic agriculture for fertilizer
application

In organic agricultural production, chemically synthesized
fertilizers, plant growth regulators, and soil conditioners are not
allowed to be used. It is necessary to ensure that a sufficient
amount of organic fertilizer is applied to maintain or improve soil
fertility. Fertilizers applied should be fertilizers that come primari-
ly from organic farms. Non-synthetic mineral fertilizers and pur-
chased organic matter fertilizers should be used as supplements to
soil enrichment, not as a basis for nutrient cycling. In case of spe-
cial circumstances (such as the adoption of intensive farming
methods) or in the period of organic conversion or confirmed spe-
cial nutrient requirements, etc. , the amount of fertilizer input from
outside the organic production system can be appropriately in-
creased with the approval of the certification body. Mineral fertil-
izers used must be of natural composition and not chemically trea-
ted. The types and quantities of fertilizers used in organic agricul-
tural production units should not have adverse effects and pollution
on the environment. The fertilizers used for soil fertilization cannot
bring about excess plant nutrients, biological pathogenicity, resi-
dues of heavy metals or prohibited substances, and cause pollution
to crops, soil or water.
3.1 Requirements for types and sources of fertilizers China’s
Specifications for Certification of Organic Product Production and
Processing lists in detail the allowed and restricted substances used
in the process of soil fertilization.
3.1.1 Organic substances. Organic substances allowed for direct
use include organic matter produced in organic farming systems,
such as farmyard manure, crop straw and green manure. In cases
where the aforementioned substances are not available, the use of

organic substances from outside organic farming systems may be
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conditionally restricted, but their use should be avoided as much
as possible. In addition, their use must be approved by the moni-
toring agency, and the source, amount of use, and method of use
need to be stated, and there is evidence that the substance is not
polluted by prohibited substances. Restricted substances include

straw, compost, seaweed or seaweed products produced by physi-

cal methods, unchemically treated wood, bark, sawdust, wood
shavings, wood ash, humic acid substances, fully decomposed farm-
yard manure, fully decomposed human waste, unadulterated meat,
bone and skin products (excluding animal blood) , food industry by-
products without synthetic additives, peat without synthetic addi-

tives, cakes (not processed by chemical methods), fish meal, etc.

Table 1 Standard value of soil environmental quality mg/kg
As< Cus< Cr<
Grade Soil pH Cd< Hg< Paddy Dry Ph< Paddy Dry In< Ni<s CgHgCly< DDT<
fild  lang | miand Orchard field  land
Grade T Natural 0.2 0.15 15 15 35 - 35 90 90 100 40 0.05 0.05
background
Grade 11 6.5 0.3 0.3 30 40 50 150 250 250 150 200 40
Grade 11 6.5-7.5 0.3 0.5 25 30 100 200 300 300 200 250 50 0.50 0.50
Grade II 7.5 0.6 1.0 20 25 100 200 350 350 250 300 60
Grade TIT 6.5 1.0 1.5 30 40 400 400 500 400 300 500 200 1.0 1.0

3.1.2 Mineral fertilizers. Mineral fertilizers that are allowed to
be used directly include: potassium ore powder, magnesium ore
powder, natural sulfur, limestone, gypsum and chalk, clay, calci-
um chloride, sodium chloride ( well salt), kiln dust, phosphate
rock powder ( Cd content 90 mg/kg) , epsom salts (hydrous sulfate
rock ) , and boric acid rock. Mineral fertilizers that are restricted to
use include alkaline slag, calcium and magnesium modifiers, and
trace elements. The above-mentioned mineral fertilizers must
maintain their natural components and chemical treatments to in-
crease their solubility are prohibited. When there is reason to sus-
pect that the fertilizer is polluted, the heavy metal content or other
pollution factors should be tested before application. The content
of heavy metals in fertilizer raw materials such as mineral fertilizers
and industrial waste residues such as alkaline slag and fly ash
should meet the corresponding national standards.

3.1.3 Other substances. Microbial source products (except ge-
netically modified microbial products), plant products and their
extracts are allowed to be used as soil fertilization and improvement
materials.

3.2 Requirements for fertilizer application China’s Specifi-
cations for Certification of Organic Product Production and Process-
ing was formulated in 2003. The existing specifications are mainly
reflected in the total amount of fertilizer control and pollution pre-
vention of fertilizer application. According to the provisions of
Specifications for Certification of Organic Product Production and
Processing , the total amount of fertilizer input per hectare of an or-
ganic production unit per production year shall not exceed 170 kg
of pure nitrogen, and there is no regulation on the input amount of
other elements. Regarding the requirements for organic fertilizers,
farmyard manure and human manure must be fully decomposed be-
fore use, and human manure must not be used for leafy vegetables
and root and tuber crops. The added microorganisms used for or-
ganic fertilizer composting must come from nature and cannot be
the product of genetic engineering. In organic production, it is
prohibited to use sewage sludge as fertilizer, and peat is prohibited
for soil improvement and can only be used as a potting substrate.

Crop straw residues are prohibited from incineration. It should be
noticed that the European Union prohibits the use of animal ma-
nure from intensive farms as a source of organic fertilizer, but
China currently has no relevant regulations.
4 Requirements for irrigation water quality

Organic producers should formulate reasonable irrigation
methods (such as drip irrigation, sprinkler irrigation, infiltration
irrigation, etc. ) according to local conditions to effectively adjust
soil fertility. In addition, they should fully consider the sustainable
use of resources to prevent excessive or unreasonable use of water
resources. China requires that the quality of irrigation water for or-
ganic production must comply with the Standard for Farmland Irri-

gation Water Quality (GB5084) , as shown in Table 2.

Table 2 Standard for Farmland Irrigation Water Quality

Crop type

No. Item category Paddy  Dryland

. ’ Vegetables

crops crops

1 BODs/mg/L < 60 100 40°, 15"
2 COD/mg/L < 150 200 100", 60"
3 Suspended matter// mg/L < 80 100 6", 15"
4 Anionic surfactant / mg/L < 5 8 5
5 Water temperature / C < 25
6 pH 5.5-8.5

1 000 (non-saline soil area) ,
2 000 (aline soil area)

chloride // mg/L< 350

Sulfide //mg/L. < 1

7  Total salt content//mg/L<

10 Total Hg//mg/L< 0.001

11 Cd/mg/L < 0.01

12 Total As//mg/L< 0.05 0.1 0.05

13 Cr(VI) /mg/L < 0.1

14 Pb/mg/L < 0.2

15  Fecal coliform count//pes/100 mL < 4 000 4000 2 000°,1 000"
16  Roundworm eggs/pes/L) < 2 20, 1b
Note; *. processing, cooking and peeling vegetables; ”. table vegetables, mel-

ons, and herbal fruits.
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5 Safeguard measures for soil, fertilizer and water in
organic agriculture

In accordance with the requirements of organic agricultural
production, the following measures are recommended for soil, fer-
tilizer and water to ensure the production of organic agricultural
products.
5.1 Advocating crop rotation, intercropping, planting legu-
minous crops, green manure, and taking grain-bean crop ro-
tation, grain-fertilizer rotation and other measures At least
three crops including leguminous crops and green manure can be
used in organic agricultural production fields for crop rotation, and
two crops including leguminous crops can be used in rotation in ar-
eas where only one crop can be grown a year. Among them, green
manure needs to use cultivated or wild green plants as fertilizer,
such as mung bean, broad bean, sweet-scented clover, alfalfa,
etc. of the leguminous family, water hyacinth, azolla, etc. of the
non-legume family. In addition, intercropping and interplanting
methods can also be used to ensure the diversity of crops in the
same plot. Continuous planting of the same crop on the same plot
is prohibited, with exceptions for grasses, perennial crops, and
rice planted under special geographical and climatic conditions.
5.2 Applying an adequate amount of organic fertilizer The
main fertilizer in organic agricultural production is organic fertiliz-
er. Organic fertilizer is an effective measure to fertilize the soil and
improve soil fertility. It has a special and irreplaceable role in the
sustainable development of organic agriculture. Organic fertilizer
has a wide range of sources and a large total amount. According to
the statistics of Liaoning Provincial Soil and Fertilizer Station in
2012, the total amount of organic waste resources in farms in Lia-
oning Province was156.3 million t. The main types of organic fer-
tilizers in organic agriculture are as follows. (i) Compost manure.
It is made of organic wastes such as straw, fallen leaves, grass,
animal and plant residues, human and animal manure, which are
fully decomposed and transformed from various types of agricultural
production. (ii) Barnyard manure refers to the fertilizer made by
composting various animal excrement and straw litter. (iii) Com-
modity organic fertilizers (including bio-organic fertilizers) , that
is, organic fertilizers produced in factories. There were 129 regis-
tered organic fertilizer production enterprises in Liaoning Province
(Table 3), mainly distributed in 4 regions including Anshan,
Shenyang, Panjin, and Chaoyang, with a total of 72 companies
and 157 registered products. The current annual output is about
400 000 —450 000 t; there were 16 bio-organic fertilizer manufac-
turers (Table 3) , 19 registered products, and an annual output of
30 000 — 35 000 t; there were 7 organic fertilizer enterprises in
Fushun, with an annual output of less than 20 000 t of organic fer-
tilizers. It is estimated that the supply of commercial organic fertil-
izers in Fushun can reach a maximum of 100 000 t.
5.3 Implementing conservation tillage and returning straws
to the field after decomposing reasonably The main modes in-
clude the technical mode of corn straw mechanical crushing and re-
turning to the field for decomposing, the technical mode of rice
straw returning to the field with high stubble, the technical mode

of concentrated straw stacking and retting, the technical mode of

straw bioreactor and the technical mode of straw carbonization and
returning to the field.

5.4 Properly applying pure mineral products
plying pure mineral products is one of the effective ways to fertilize

Properly ap-

the soil. However, it is required that mineral fertilizers must main-
tain their natural components, and the use of chemical treatments
to improve their solubility is prohibited.

Table 3 Number of organic fertilizer production enterprises in Liaoning
Province

Organic fertilizer Bio-organic fertilizer

, Number of
. Number of . . .
Region o Number of bio-organic Number of
organic fertilizer .
. products fertilizer products
enterprises R
enterprises
Shenyang 21 21 3 4
Dalian 9 11 2 2
Anshan 24 27 1 2
Fushun 0 0
Benxi 1 1
Dandong 5 0 0
Yingkou 15 19 3 4
Jinzhou 2 2
Fuxin 4 9 1 1
Liaoyang 9 10 0 0
Tieling 5 8 1 1
Chaoyang 12 13 2 2
Panjin 7 11 0 0
Huludao 2 2 0 0
Total 129 157 16 19

5.5 Taking reasonable water and soil conservation measures
It is necessary to take planting measures such as contour plant-
ing, building fish scale pits, digging horizontal ditches, water
platforms or horizontal terraces to prevent soil erosion. Where
conditions permit, farming methods such as deep plowing and
deep plowing should be adopted to reduce soil erosion. Vegetation
measures mainly include building shelterbelis and planting grass

for management.

6 Recommendations

6.1 Increasing subsidies for organic fertilizer application
Organic agriculture is not only favored by farmers, supported by
enterprises, concerned by the society, but also supported by the
government. It is recommended to further increase the subsidy for
organic fertilizer application in organic agriculture, expand the
scale of implementation, and increase the subsidy standard. Be-
sides, it is recommended to stimulate the enthusiasm of all walks
of life, and gradually establish a long-term mechanism for organic
agricultural commodity organic fertilizer subsidies. It is recommen-
ded to apply 11.4 t/ha of organic fertilizer, and the subsidy fund
is about 3 750 yuan/ha.

6.2 Supporting the development of organic fertilizer pro-
cessing industry At present, the number of organic fertilizer en-



Dan SONG. Requirements and Safeguard Measures for Using Soil Fertilizer in Organic Agriculture 41

terprises in Fushun is limited, and the annual output of organic
fertilizer is low. The government should increase investment in or-
ganic fertilizer processing, provide correct guidance and support,
develop organic fertilizer processing industry, efficiently develop
organic fertilizer commercialization, and increase research and de-
velopment of organic fertilizer processing technology to make it
simple and routine.

6.3 Strengthening technical research, promotion, publicity
and training on soil, fertilizer and water in organic agricul-
ture It is recommended to strengthen the research and applica-
tion of organic agriculture theory and technology. The organic pro-
duction method needs to adopt a large number of new technologies,
especially biotechnology and ecological technology. Besides, it is
recommended to set up special agencies in agricultural authorities
or governments at all levels to be responsible for comprehensive
supporting services such as technical promotion, training and guid-
ance in organic agriculture in terms of soil, fertilizer and water. In
addition, it is recommended that governments at all levels use vari-
ous publicity tools and methods to raise the awareness of leaders

and business managers at all levels while conducting education and
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