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RIGE AGRICULTURE AND PM 2.5

Air pollution has been at the top of Thailand’s
environmental challenges in the past decade.
According to the State of Global Air Report, toxic
haze was attributed to 32,200 deaths in 2019,
higher than those caused by COVID-19.
Thailand’'s 2023 average PM2.5 concentration
was 4.7 times above the WHO air quality
guideline.

Besides transportation, industry, and
construction, agriculture is one of the causes of
the air quality crisis. According to a 2022 study
by Thailand Environmental Institute, rice
cultivation is among the largest contributors to
PM2.5, along with maize and sugar cane.

Rice farmers do burn agricultural residue, more
so for irrigated fields. Rice cultivation,
particularly in irrigated areas, has a 20-day
window before the next rice planting, which is
too short for hard stubble to disintegrate.

Efforts from both public and private sectors have
been made to discourage burning. Local
authorities even imposed sanctions on farmers
who burn, but insufficient alternatives have been
provided.

Whilst farmers have been on the receiving end
of enormous pressure to adapt, it's important to
find innovative solutions that address the
reasons why they resort to burning.
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MICROBIAL SOLUTIONS

The microbial solution is one of the technologies sourced
by the USDA Thailand Regional Agriculture Innovation
Network (#thaiRAIN). The technology employs a mix of
bacteria capable of accelerating the decomposition of
agricultural residues, cutting the decomposition time in
half.

Irrigated rice, planted multiple times throughout the year,
has a short window to prepare land between crop cycles.
Given limited time, many farmers resort to burning rice
plant residuals to accelerate decomposition. The burning
of rice residue post-harvest is one of the main
contributors to air pollution in the Greater Mekong
Subregion. In addition, farmers rely on increasingly
expensive chemical fertilizers to ensure rice yields in this
intensive system. Use of chemical fertilizers have
negative effects on both environmental and human
health, as well as reduce overall profit margins for
farmers.

Products that use microorganisms to decompose organic
biomass and produce beneficial bio-extracts provide a
solution to both burning and chemical fertilizer use.
Microorganism decomposition can quickly decompose
rice stubble, corresponding to the timeline of land
preparation for irrigated rice, eliminating the need to burn
agricultural residuals. The bio-extract produced by the
decomposition helps to restore soil health and provide a
natural source of nutrients for plants, reducing the need
for chemical fertilizers.

Microbial products support both climate adaptation and
mitigation measures. The bio-extracts help plants adapt
to the changing climate by improving soil health and
resilience. By enhancing plant growth and productivity
under stress conditions, microbial formulations ensure
stable food production even as climatic conditions vary.
Farmers refraining from burning directly reduces GHG
and PM2.5 emissions. Additionally, microbial activity
increases the content of organic matter in soils, which
traps carbon in the soil and acts as a carbon sink.
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CHI RIVER NO BURN CAMPAIGN

The Chi River No Burn initiative in northeastern
Thailand's off-season rice-growing region aims to
promote sustainable agriculture by using microbial
products to decompose rice straw, reducing air pollution,
protecting community health, and improving soil health.

Chi River Basin is Thailand’s second largest rice
production area. In terms of agriculture-contributed
pollution, this area is unique since the majority of burning
is from rice, compared to maize and sugar cane in
central and northern regions. These provide a strong
rationale for this intervention by #thaiRAIN.

The project aims to provide sustainable alternatives by
promoting microbial products that decompose rice straw
into organic fertilizer within 10-15 days, thereby
enhancing soil fertility and productivity while reducing the
negative impacts of burning.

To effectively tackle the issue, the project collaborates
with government and private sector stakeholders to
deliver key activities that include establishing
demonstration plots, recruiting farmer ambassadors, and
creating a distribution network with local farmer agents
and shops. The project also strongly emphasizes
capacity building through workshops and training
sessions to educate farmers and stakeholders on
sustainable practices and the benefits of microbial
products.

Expected results

® 40 Demonstration site established & Ambassadors
trained

® 60 farmer agents recruited (15 agents per province
across 4 provinces)

® 40 distribution points established (10 per province)

® 12 community contests (3 per province)

® Farmer outreach:

O 400 leaders trained through workshops, reaching
20,000 neighboring farmers

O 800 farmers trained through workshops

O Socio-economic impact study report on the use
of microbial products to replace rice straw
burning completed
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About USDA Thailand Regional Agriculture Network
(RAIN)

USDA Thailand Regional Agriculture Network (RAIN) is
funded by USDA’s Food for Progress program and
iImplemented by Winrock International. RAIN’s mission is
to facilitate the adoption of climate-smart innovations that
Increase productivity, reduce environmental impact, and
expand agriculture trade in Thailand and Southeast

Asia. RAIN aims to promote 30 climate-smart innovations
to 30,000 farmers of Thailand's primary economic crops,
including rice, cassava, and horticulture, by 2027. By
then, RAIN will also establish a USDA international
climate hub in Southeast Asia. Read more about the
project at https://winrock.org/projects/thailand-rain/.

About USDA’s Food for Progress Program

The USDA Food for Progress Program helps developing
countries and emerging democracies modernize and
strengthen their agricultural sectors. Food for Progress
has two principal objectives: to improve agricultural
productivity and to expand trade of agricultural products.
For more information, visit
https://www.fas.usda.gov/programs/food-progress.

Disclaimer

This document was made possible by the generous
support of the American people through the United
States Department of Agriculture's Food for Progress
Program. The contents are the responsibility of the
Recipient and do not necessarily reflect the views of the
United States Department of Agriculture or the United
States Government.

Contact Us
rain @ winrock.org
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