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1. Development of integrated straw utilization in China



¸ National Straw Production: 870million tons (2024);

¸ Proportion of crop straw production:

By crop type: Maize, rice and wheat accounted for more than 74% of the national total.

By region: Northeast China, the Huang-Huai-Hai Region and the Middle and Lower

YangtzeRiver Regioncontributed over 73% of the national total.

1.1 Overview of national straw resources

Great challenge for properly using of such a large straw output!



Management measures for the prohibition of straw 
burning and integrated straw management (1999)

ÉStraw burning wasa long-term problem in China;

ÉChinesegovernment has adopted many straw burning prohibition and

managementmeasuresfor more than 25years.

1.2 The attention of society to ban straw open burning



1. The prohibition of straw burning 2. Policiesfor integrated straw management

The core principle is to promote integrated straw managementof straw, combined

with the prohibition of straw burning.

1.3 Policies related to integrated straw management



ÅHenan: By 2027, cultivate leading straw utilization

enterprisesandmaintainthe provincial strawutilization

rateabove93%.

ÅInner Mongolia: By 2025, establish20 key counties

(banners) for straw utilization, prioritizing feed

utilizationandpromotingnewtechnologies.

ÅShanxi: Further improve straw collection, storage,and

transportationsystem.

3. Regional policies

ÅIntegrated straw managementthroughout the

BeijingïTianjin-Hebeiandsurroundingareas.

ÅMinistry of AgricultureissuedtheImplementation

Planfor theNortheastRegionStrawManagement

Action in 2017.

ÅGansu,Shandong,Heilongjiang,Hebei,etc.

VMany provincesissuedaction plans or implementation guidelinesfor straw utilization ;

VSetting utilization rate targets, supporting enterprises, improving straw-collection

and storagesystems, promoting demonstration sites, etc.



4. National objective for utilization rate of integrated straw management

ÉñManagement measures for the prohibition of

straw burning and integrated strawmanagementò:

target for utilization rate is over 60% by 2002.

ÉThe General Office of the State Council issuedthe

ñOpinionson accelerating the integrated straw

managementò: target is 80% by 2015.

ÉñNoticeon further accelerating the integrated

straw management and the ban on burningò:

target is over 85% by 2020.



5. Encouragement and promotion of relevant technologies and equipment

ÉAgricultural machinery purchase subsidy policies were introduced and fully

implemented.

ÉAgricultural technologydemonstration siteswere constructed.

ÉTechnical training and guidancewere strengthened.



ÉIn 2024,national comprehensive utilization rate of strawexceeded 88%.

ÉStraw used as fertilizer accounts for more than half of the total crop straw 

output, followed by straw used as feed and energy.

1.4 National comprehensive utilization rate of straw



Returning straw to fields is the most common method for straw use

ü In 2022, nationwide direct straw return reached 382 million tons, accounting for 52.3% of the

collectiblestraw. Among them, the amountsof maize,rice, and wheat straw were126, 120and 100

million tons,accountingfor 42.6%, 66.5% and 73.7% of the collectibleamounts,respectively.
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2. Experiences in promoting integrated straw 

management in China



2.1 Policy support

VThe No.1 Central Document has emphasizedstraw returning , comprehensive

utilization , andburning control from 2017to 2026

VFinancial supports, Demonstration sites, Technology and equipment

development, etc.

2026 Enhance the capacity for integrated straw utilization

2025
Support integrated straw utilization, precisely define no-burn zones, and enforce open 

burning control in accordance  with laws and regulations

2024 Promote the coordinated resource utilization of agricultural organic wastes

2023
Establish and improve systems for the collection, utilization, and treatment of agricultural 

wastes, including straw, agricultural film, pesticide packaging waste, and livestock manure

2022 Support integrated straw utilization

2021 Fully implement integrated straw utilization

2020 Advance integrated straw utilization

2019
Promote the resource utilization of agricultural wastes such as livestock manure, straw, and 

agricultural film

2018 Promote integrated utilization of crop straw

2017
Encourage local governments to strengthen support for crop straw utilization and improve 

subsidy mechanisms for diversified straw utilization



2.2 Financial investment
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Increasing central funding (100 million CNY)

County-times Funding

VSince 2016, the central governmenthas invested about 20 billion yuan and

establishedover 400key countiesfor strawutilization.



VThrough fiscal support and subsidies, multiple stakeholders(enterprises,

farmers, financial institutions, research institutions, etc.) are mobilized to

collaboratein strawutilization.

Strengthen 

multi-stakeholder

collaboration

Enterprises

Financial 
institutions

Research 
institutions

Extension 
personnel

Farmers

Target group Support measures

Financial 

institutions

Providing financing support, loan 

guarantees, etc. 

Research 

institutions

Scientific projects, Support technology 

development and innovation for straw 

utilization

Enterprises
Fiscal subsidies for equipment-production, 

Preferential land and electricity policies, etc.

Extension 

institutions

Project funding and service subsidies for 

technology promotion

Farmers

Subsidies for using of integrated straw 

management technologies, Preferential 

electricity pricing for straw collection, etc.



2.3 Key technologies and equipment

VAcceleratetechnologicalinnovation in strawutilization for fertilizer, feed,energy,

andhigh-valueapplications

VPromotethedevelopmentof supportingequipmentsystems.

High-value utilization

Biogas

Manure

Heating and cooking supply
Biogas 

residue 

returning

¸Corn silage technology

¸Crushing and shredding technology

¸Straw-based functional protein feed production 

technology, etc.

Usedfor feed Used for energy
¸Direct combustion technology ¸Anaerobic digestion technology, etc.

¸Production of adsorbents, energy storage materials, catalysts, etc.



Example 1: Straw returning (used as fertilizer)

No/minimum-till seeder: Residue handling technology

Residue slips from Tine Opener Residue cut by Disc Opener Residues handled by powered 

components

Straw/stubble management machines: High-efficiency, low-energy chopping and spreading

cross-shaped  

movable blade

L-shaped 

movable blade 

Optimize blade geometry Improved uniformity of straw spreading
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V Promote straw return according to local conditions by optimizing return rates, incorporation

methods,andsupportingagronomicpracticesfor differentregionsandcroppingsystems.

Northeast China: Low temperatures, Slow decomposition of straw

VStraw mixed with the soils: Plow the straw into the soils

immediatelyafter harvest,and straw-decompositionagentsand

additional urea areappliedto acceleratedecomposition.

VStraw cover: Use a straw

clearingmachineto createclean

seedbedsbeforeno-till seeding.

Example 1: Straw returning (used as fertilizer)



HuangïHuaiïHai Plain

(large amount of crops straw)

VStraw chopping and uniform spreading, followed by 1ï2

times rotary tillage for stubble incorporation,and subsoiling

every2ï3 years; thenPlanting;

VNo-tillage planting.



Plant for industrial heat and power supply: Large equipment

Small-scale rural areas: Small equipment (straw briquette stoves, straw bale-fired boilers, etc.)

Example 2: Straw used as energy



É In 2022, total 42 monitoring stationsfor straw

incorporation were establishedacrossmajor

grain-producingregionsnationwide.

É Monitor and evaluate: straw incorporationôs

effectson cropyields,soil quality, andpestand

weedcontrol.

Straw returning to fields monitoring 

station (Beijing Shunyi)

Monitoring of ecological effects of straw returning to fields

Straw returning to fields monitoring 

station (Harbin, Heilongjiang)

(1) Establish pilot sitesfor scientific research

2.4 Strengthen monitoring, demonstration and training



(2) Demonstration areasfor integrated straw management

É In 2016, pilot programs of demonstration areas were launchedin 10 northern provinces.

É In 2019, a nationwide comprehensive straw utilization initiativewas implemented.

É By the end of 2023, over 2000 counties had the demonstration sites for comprehensive straw 

utilization in China.

(3) Class and field training



2963 343,00034,000

Resource ledger

Count
y

City

Province

Nationwide

É A national straw resourcesystemcovering13

majorcropshasbeenestablished.

É Next step: Promoting the integration of

international straw resources.

2,963

2.5 Exchange and sharing of monitoring data



Pilot site for integrated straw management 

in Qingdao, China



Returning straw, cow 

manure, or biogas 

residue and slurry to

the field.

Biogas 

Production

Ensilage Maize
Mushroom 

Planting

Fertilizer

Fodder

New 

Energy 

Resource 

Base

Material 
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Straw used as é



Farm Land

(Return straw as 

fertilizer)

Dairy Farm Biogas Digester

Community

Fertilizer from 
biogas residue and 

slurry 

Straw as fodder
Fermented manure 

as fertilizer

Methane for 
cooking and 

lighting

Manure for biogas 
production

Mushroom Cultivation

Straw as base 
material

Circular agriculture model



Ecological Indicators

ÅSoil organic matter was increased with the

integratedmanagementof straw.

Å345tonsof straw were utilized peryearinsteadof

burning.

Straw burning reduction

345 (tons/year)

Soil organic matter 

Results and outcomes

ÅThe maize and wheat yields increased.

ÅMilk production for the new fodder with catalytic 

enzyme increased about 14%.

Economic Indicators



Field demonstration and training for the promotion of technologies

É 4 times field demonstration and training were organizedsince 2020.



Thanks!


