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About ESCAP-CSAM

* Regional institution of United Nations ESCAP hosted in China since 2003

SUSTAINABLE
DEVELOPMENT

GOALS

NO
POVERTY

e Vision: To achieve production gains, improved rural livelihood and
poverty alleviation through sustainable agricultural mechanization for a
more resilient, inclusive and sustainable Asia and the Pacific.

 Dedicated to promoting international cooperation and partnership in
sustainable agricultural mechanization.

o Asia-Pacific regional hub for South-to-South and Triangular Cooperation @
servicing 62 ESCAP member States and associate members.
* Focusing on Sustainable Development Goals (SDG) 2 (Zero Hunger), e
SDG 1 (no poverty), SDG 13 (Climate Action), SDG 17 (Partnerships for @
the Goals)
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Burning of Crop Residue

Crop residue burning is a serious, transboundary concern in many countries inthe
Asia-Pacific region leading to:

* Soil deterioration: negative impact on soil nutrients,
pH, moisture, organic matter, fertility

* Environmental concerns: Air pollution, transboundary
haze, GHG emissions

e Social impacts: Public health hazard, transportation
disruptions

— Residue burning not aligned with sustainable
intensification in agriculture
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Soil deterioration: negative impact on soil nutrients, pH, moisture, organic matter, fertility (burning of the paddy straw would lose 50-70% of the micro-nutrients that the rice plant absorbed from the soil)
Environmental concerns: Air pollution, transboundary haze, GHG emissions (one ton of paddy straw contains approximately 5.5 kg nitrogen (N), 2.3 kg phosphorus (P2O5), 25 kg potassium (K2O), 1.2 kg sulfur)
Social impacts: Public health hazard, transportation disruptions (straw significantly impacts human health, deteriorates air quality, reduces visibility, poses risks to transportation security, and disrupts the lives of residents in affected areas.)


Table 4 Main crop straw production in the targeted East Asia countries (Mt/yr) (FAOSTAT, 2014)

Crop Straw-grain China Japan Republic of Korea
ratio Grain Straw Grain Straw Grain Straw
Rice 1.28 20824 266.95 10.55 13.50 2.64 7.22
Wheat 1.38 126.22 174.18 0.85 1.18 f ! ®
Maize 2.05 21581 44241 0.25 0.51 / / Crop ReSId ue
Potato 1.16 95.57 110.86 2.46 2.85 0.59 0.69

In Asia

Table 5 Major crop straw production in some South Asia countries (Mt'yr) (FAOSTAT, 2014)

Crop straw-grain India Bangladesh Nepal Sri Lanka

ratio Grain Straw Grain Straw Grain Straw Grain  Straw
Rice 1.28 108.8 13926 3457 4425 495 633 450 576 South and Southeast Asia alone
Wheat 1.38 96.6 13330 130 179 157 216 / / generate an estimated >400 Mt
Maize 205 26.15 53.60 275 563 220 4.50 024 0.48

of rice straw a year.

Table € Rice straw yield in the targeted Southeast Asia countries (Mt/yr)

Crop Straw-gr Indonesia Vietham Myanmar Thailand Source: Status ofStraW Management in

Asia-Pacific and Options for Integrated

ainratic Grain Straw  Grain  Straw  Grain Straw Grain Straw

Rice 1.28 7084 | 9068 | 4407 4959 2642 33.82 32.62 4175 Straw Management (CSAM 2018)
4
b
Wheat 1.38 - - = = 0.1886 0.256 0.001  0.00028
3
Maize 205 18.51 | 37.94 518 10.64 1.60 3.28 4 87 5.98
) N\
Source: FACS {@}; CSAM
(Source: FAG‘JTAT 2ﬁ14] w Centre for Sustainable
ESCAP Agricultural Mechanization




* High cost of straw collection, Key reasons fOI"

transportation and storage,

partially caused by the straw burning

shortage of rural labour
 Lack of time for straw to

decompose before next
seeding cycle
Lack of adequate machinery

and techniques to treat straw
residue

* Low awareness of the impacts
of burning on the environment,
food security and health
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Fertilizer (mixing w/ soil) Fodder

Alternative Uses
of Straw

Fertilizer (directly or as cow manure)
Fodder

New energy resource (briquette fuels,
biogas production, carbonization fuel,
gasification fuel, degradation and
ethanol)

Base stock (mushroom growing)
Industry material (papermaking,
building material, crafts production,
xylitol production)

Bio-gas




CSAM Regional Initiative on Integrated
Management of Straw Residue:

Circular Model for Straw Utilization

Mushroom * Promoting application of agricultural machinery and practices for
Growing ; sustainable, circular use of straw residue as fertilizer, fodder,
substrate for mushroom-growing, and biogas production

* Priorities for country pilots (so far mostly on wheat-maize
Digester system—being extended to rice):

» Sensitize stakeholders and highlight economic benefits of
sustainable & integrated straw residue management to
farmers

» Incentivize adoption of sustainable mechanization solutions
and encourage adaptation to match local needs
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Rushan CSAM Pilot Project on Integrated Straw Management in China
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Pilot Project on Integrated Straw Management in
China (wheat-maize system)

 Multi-stakeholder effort engaging research institutions, local government
and local farmers cooperative:

e CSAM
e  China Agricultural University
e Qingdao Agriculture and Rural Affairs Administration

CSAM
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Agricultural Mechanization

Laixi Agriculture and Rural Affairs Administration w@
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 Use of straw as fertilizer, fodder, new energy resource and substrate b




Pilot Project on
Integrated Straw
Management in China
(wheat-maize system)

= The demonstration areas for returning
biogas slurry and residue to the field,
returning straw to the field, returning
cow manure to the field and ensilage
maize were 3ha, 10ha, 10ha and 50ha,
respectively.

= The total number of cows for the
demonstration was 400.

= Area of greenhouse for mushroom
planting (ha) was 0.4 ha.

Circular agriculture model
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Pilot Project on Integrated Straw
Management in China (wheat-
maize system)

* Positive outcomes (2019 to 2023) — Ecological
benefits:

B 2,771 tons of straw was utilized sustainably instead of
burning at the pilot site through this project.

B Soil Organic Matter increased by over 0.2% in average
over a 3-year period, from initial value of 2.1 t0 2.3%..

B 70.25 tons of cow manure were returned to the field
per ha as organic fertilizer




Pilot Project on Integrated Straw
Management in China (wheat-
maize system)

* Positive outcomes (2019 to 2023) — Economic benefits:

B Overall, the total net incomes from agricultural production at the
pilot site were increased by 2.7% to 9.5% for different models
across the period in 2019-2022

B Netincome from sustainably returning straw to the field and
returning cow manure to the field increased by 456 USD/ha and
525 USD/ha per year respectively

M New formula of cattle fodder from ensilage process improved milk
production by 1 Itr/day/cow, increasing value of milk produced by
69 USD/day for 100 cows

B The mushroom production was 162,000 kg/ha, its value was
178,200 USD/ha, and the net income was 96,200 USD per ha.




Pilot Project on Integrated Straw

Management in Viet Nam
Positive outcomes (2018 to 2019):

Promoted ‘In-door mushroom growing technology’ applying a

steam sterilizer and water supplying system

Indoor mushroom growing technology demonstrated as

superior to traditional/ outdoor method:

d Higher mushroom yield - rice straw using efficiency of
approximately 26% compared to 13-15% in traditional
method

d Lower production cost

1 Higher mushroom quality

Substrate after mushroom growing used as a natural fertilizer -

considerably reduced application of chemical fertilizers and

lowered production cost

Improved porosity and fertility of soil and reduced negative

impact on environment induced by straw burning
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Partner: Sub-Institute of Agricultural Engineering and Post-Harvest Technology


Pilot Projects on Integrated Straw Management
in Cambodia, Indonesia and Nepal

Pilot site locations
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Cambodia (1 pilot site):
Field at Agricultural
Engineering Station,

Sronger Commune, Treang

District, Takeo Province

Focused in Special Regional
of Yogyakarta Province,
Indonesia, with
approachment of
Hamlet-Village Boundary

Kiate )
1. Gamparan Hamlet, Sumberharjo Village,
Prambanan District
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. _VBA,,,,B,-\NGUPUROQ 3. Japuhan Hamlet, Sumbermulyo Village,
P ca Bambanglipuro District

Indonesia (3 pilot sites): Gamparan
Hamlet, Sumberharjo Village,
Prambanan District; Kwasen Hamlet,

Srimartani Village, Piyungan District; and

Japuhan Hamlet, Sumbermulyo Village,
Bambanglipuro Districts; Special Region
of Yogyakarta Province
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Nepal (1 pilot site): Field and
Plant of Krishna Daana Udhyog
(KDU), Gramthan Rural
Municipality Ward Number 2,
Morang District, Province No. 1
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Pilot Projects on

Integ rated Straw « Three community-centred learning and demonstration
. resources were established in the form of pilot sites in
Management In Cambodia, Indonesia and Nepal.

CambOdia, IndonQSia * The pilot sites were equipped with in-situ and ex-situ

d N I machinery and equipment and the performance of the
an epa machinery under local conditions was assessed including:
o Super seeder in Nepal
o Baler and direct seed drill in Cambodia

] o Straw chopper, handy straw cutter and power thresher
in Indonesia
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Super seeder (a minimum-tillage seeder which can sow seeds under residue conditions) in Nepal.
Baler (for making straw bales which can be transported for off-site use) and direct seed drill (which can enable quicker harvesting and allow more time for straw decomposition before the next seeding cycle) in Cambodia.
Straw chopper, handy straw cutter and power thresher (for better collection and utilization of the straw residue for purposes such as fodder and compost) in Indonesia.


Pilot Projects on Integrated Straw
Management in Cambodia,

Indonesia and Nepal
Positive Outcomes

The agricultural mechanization index at the pilot locations in Indonesia was
increased from 0 - 0.39 horsepower per hectare (HP/ha) prior to the pilot project to
1.32 - 2.46 HP/ha after implementation, with accompanying benefits for overall
productivity.

In Nepal, application of the machinery led to increase in the benefit-cost ratio from
1.99 (control plot) to 2.59 (experimental plot) implying more profit for the farmers.

Strong community engagement and local ownership of project results by key
stakeholders was achieved and the awareness of the local farming communities
about the harmful effects of straw burning was increased and their capacities to use
agricultural machinery to address the problem were strengthened.

Reached a total of 443 farming community members, among which 38% are
women.
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Strong community engagement and local ownership of project results by key stakeholders through means such as local coordination committee, inception workshops and focused group discussions and training and demonstration sessions with community and women’s groups. 

A total of 443 farming community members were reached (as compared to the target of 300) in the three pilot countries. Participation of women and women community groups was encouraged and around 38% of all participants were women. Dedicated sessions for women farmers or local agricultural machinery operators were conducted in specific locations. 


February 2023

Reducing the Need to Burn:
How Applying Sustainable
Agricultural Mechanization
in South and Southeast Asia
can Improve Air Quality
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Reducing the Need to Burn:
How Applying Sustainable
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Reducing the Need to Burn:
How Applying Sustainable
Agricultural Mechanization
in Nepal can Improve Air
Quality

@)

CSAM
ESCAP i

Agrcuitural Mechanization

RESEARCH PAPER
e — ]

Alr Pollution and Greenhouse Gas
Emissions from the Agricultural
Sector in South and Southeast Asia
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Pilot Projects on
Integrated Straw
Management

in Cambodia, Indonesia
and Nepal

-Policy Briefs Series on ‘Reducing the Need to
Burn: How Applying Sustainable Agricultural
Mechanization can Improve Air Quality’ for
Cambodia, Indonesia, Nepal, South and
Southeast Asia

-Sustainable Management of Crop Residues in
Bangladesh, India, Nepal and Pakistan:
Challenges and Solutions

-Research Paper on Air Pollution and
Greenhouse Gas Emissions from the
Agricultural Sector in South and Southeast Asia
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Together with ESCAP’s EDD, a research paper titled ‘Air pollution and GHG emissions from the agricultural sector in South and Southeast Asia’ was developed to provide a useful knowledge resource for practitioners and decision-makers and to enable better targeting of interventions. In addition, the results, learnings and recommendations from the pilots have been highlighted in the form of four published briefs (one for each pilot country and one regional).


Regional Knowledge Sharing Events
in India, China and Thailand

@ESCAP Ccsam w * @ -

Integrated Straw
Management Regional
Study Tour, 7-10 November
2019, Ludhiana, India

Virtual Workshop and
Demonstration, 28 October
2020, Laixi, China

Integrated Straw
Management Regional
Study Tour, 21-27 November
2022, Chainat Province,
Thailand
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Automated
Stakeholder
ManagementSystam
with Power Platform
(TID)

Winner

Automated
Communications
Log (DA)

Interactive Data
Science Widgets
for E-Learning (SIAP)

Social Outlook for Asia
andthe Padific 2020
(SDD)

Winner,

The
AralSea
Storyboard
(IDD)

Elevating the outreach
of the Economic and
Soclal Surweyof Asla
and thePacfic
(MPFD)

Engaging virtual field _ 2]
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agencies (CSAM)

Winner

APFSDYouth
Challenge & Event
(Innovation Team)

CreatingdynamicIGMs
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World Cafe setups &sprint
groups(SD)

Asia-PacificRiskand
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(IDD)

Winner

Interactive Partal on
Asia-Pacific Transport
Network (TD)

Reglonal Integration
Analyer
(TID)

Processes

AlBusiness  Taeue
Process Automation
(DA)

Winner,

Simplified Approvals
WithSPMD App
(SPMD)

HEMS' modernand
peaple-centered
managementapprach
(0a)

Solution

Livestreaming

the on-site agricultural
mach'rner}-' demaonstration
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2nd ESCAP Innovation Awards for stakeholder engagement
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Alternative uses of straw — supported
by agricultural machinery - can
provide sustainable solutions but we
need:

B |dentification of context-
specific alternatives

Community engagement and
local champions

Local adaptation
Training and capacity building
Multi-stakeholder approach

Regional/international
cooperation and exchange

®ESCAP csam Y w0 @ ==




THANK YOU

Centre for Sustainable Agricultural Mechanization
United Nations Economic and Social Commission for Asia and the Pacific

WWW.UN-CSam.org

silvestrim@un.org

CSAM
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Agricultural Mechanization


http://www.un-csam.org/
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