Innovations and Interventions
On Rice straw management in Vietnam
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* Off-field rice straw management

* EasyFarm: match-making among farmers, service
providers, and markets

®* Recommendations and collaborative opportunities

e
|

A RRI

CGIAR




Rice straw-based circular
agriculture: from R&D to Scaling
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Potential GHGe reduction from rice straw in
MRD Vietnam up to 40%

Mapping to develop a strategy for rice straw management in MRD




Rice & rice straw — based circular economy
Solution: IRRI developed Circular economy model to convert waste to wealth

Collection of rice

Rlce I
m

P In-field handling of stubble
- Incorporation of stubble after harvest

- Keep the field from being flooded for at
least 3 weeks
- Microbial inoculum spray to accelerate
the decomposition process, particularly for
cultivation of three rice cropping seasons
per year with shorter turnaround time

straw
(mechanized rice
‘% straw collection in
O dry and wet fields)
Other use:
Bioenergy, bio-char,
silica, bioplastic,

fiber board, paper,
handicrafts, etc.

-

- Muliching

- Mushroom cultivation
- Livestock feed

- Bio-cushion

&

Growing medium and
organic fertilizer
(integrate mechanization,

biology and chemistry to
optimize the composting
process)

‘ Cultivation of <
other crops

v

v

Promote no-burn
agriculture

Improved soil
health and
increased rice
productivity
Reduce GHG
emissions

Increased income
by value addition,
and carbon credits

Innovations: Mechanized collection, composting, biochar production, animal feed, and
alternate use for mushroom production, biogas, and products such as bioplastic/pots




Infield rice straw management
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Soil organic mapping for optimized rice Developing microbial technologies and
straw management inoculants for rapid rice straw decomposition



Mechanization combined with microbial technology
for rapid rice straw decomposition

» Avoid burning

* Mechanized rice straw
incorporation +
microorganisms can speed up
the decomposition of rice straw ¥t
and increase soil health

* Rice straw decomposed before
new crop establishment =
reduce CH4




Off-field options
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IN-FIELD
OPTIONS
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Burningx

7 N

Mulching

Incorporation

Collection,
Handling, &
Transportation

OFF-FIELD OPTIONS

Agricultural Uses

Field
Carbonization - . (—|
— (Bio-char) > Composting
. Livestock
Mushroom > Residue = (bedding, fodder) = Waste
S i
Thermal Bio-chemical: AD,

(combustion, gasification, pyrolysis)

—

Heat, electric power, syngas

Fermentation, etc.

Biogas, ethanol, hydrogen

Industrial Uses

Building materials

(fiber, board, brick, etc.)

High-end materials
(silica, biofiber)

It is important to note that not all of these possible options
are economically viable.




Rice straw based mushroom production

Yield: 150-200 kg mushroom/ton of straw

Higher investment and production cost

‘Vertical mushroom
farming



Mechanized rice straw composting

Combines physical and
bio-chemical processes
for optimizing rice straw
decomposition efficiency
and organic fertilizer »
quality. e Animal manure

technology transfer/

) After-mushroom,
capacity development  low quality, or wet straw
in Cambodia, India,

Philippines, Thailand,

and Vietnam Organic fertilizer Compost pellets Composting




Biodegradable plant pots
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Optimize rice straw logistics

? Warehouse
Depot 1 1
?
: Warehouse ?
Depot 2

| Warehouse
Baler n? @ Jr Field i? Depot |
-;(4 o H

Supply chain direction >

User 1 (e.g.
mushroom)

Userj (e.g.
ruminant
feed)

x-u

Research direction (existing, potential markets = feedstock demand = supply chain
(collection, handling, transportation, aggregation)



Mechanized collection and compaction
0.7m

17-20
kg/
square

bale



Main parameters of two types of straw balers commonly used in MRD

Parameter Tractor driven round baler Self-propelled baler

Field conditions for operation Dry field Both dry and wet fields
Type of bale Cylindrical (round) Cylindrical (round)
Bale size (length x diameter), m 0.7 x 0.45 0.7 x0.45

Bale Weight at 14% RH (kg/roll) 18- 20 18 — 20 (wet bale 30 kg)
Working Capacity (ton/h) 1.6-1.8 1-1.3
Investment cost (machine price) 2023 (million VND) 70-120 350
Engine/tractor power (HP) 30-60 70-100
Consumption level (liter/ton) 2.8-3 4-5




Role of rice straw collection
business models
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Financial analysis of rice straw baler service provider

Input data

STT] Investment $US Total baling and transport cost $US/ton %
1/ |Investment cost 5,455 | Depreciation 1.68 14.4
1 |Equipment 5,000( | Interest 0.21 1.8

Baler 5,000] | Fuel 213 182
Workshop for parking and 455
2 |maintenance Labor 3.53 30.2
2/ |Depreciation 2| | Tractor rental 3.10 26.5
1 |Life span of equipment (year) 5.0| | Equip. transport 1.06 9.1
2 |Life span of workshop, (year) 7.0|| Total 11.71 100
3 Wo'rking time a da){, ghour/day) 8.0 Equip. Depreciati
4 Maln_tenance coefficience il transport on
5 |Capaity (hour/ton) 0.45 9% 14%
6 [Working days each year, (days/year) 90 Interest
7 _|Capacity per year, (tons/year) 1,584 2%
8 Depreciation of equipment per year, 1,000
9 Depreciation of workshop per year, 65
Depreciation cost of equipment 0.63
10 |($US/tons)
Depreciation cost of workshop 0.04
11 |($US/ton)
12 |Total depreciation cost ($US/ton) 0.67| 9/ Capital return
s ;Zia(;djglrteot:)atlon and maintenance 1.01 Income (SUS/year) 23760
3/ |Interest, ($US/ton) 0.21]||Total cost ($US/year) 18720
1 [Bank interest, (%/year) 12.00| |Net Profit (US/year) 5040
2 |Anualy interest ($US/year) 327| | Time of capital return (year) 1.08
3 _[Interest cost ($US/ton) 0.21] 10/ IRR
4/ |Labor ($US/ton) 3.53 End (year) $US Note
1 |Baler driver (hour/ton) 0.45 0 - 5455|Invest
o |Baler driver ($US/day) 13.64 1 5 040| profit
3 [Handling bales to the bund (hour/ton) 2.20 2 5040
4 |Labor for handling ($US/day) 9.09 3 5040
5 [Management ($US/day) 4.55 4 5040
5/ |Fuel consumption ($US/ton) 2.13 5 5040
1 [Diesel price ($US/liter) 0.82 IRR 88.5
2 Fuel consumption for tractor 25-30 Hp, 260
(lit/ton) - hauling baler
6/ |Tractor rent cost ($US/ton) 3.10
Tractor renting price, ($US/h) 6.82
1
2 _|[Tractor renting cost, ($US/ton) 3.10 »
Transportation of tractor and baler, 1.06|| 2
7/ |10% of baling cost ($US/ton)
Total cost before tax, ($US/ton)
8/ 11.82
1 [Total cost before tax, ($US/ton) 11.71
2 |Tax10%, ($US) 0.11
9/ |Straw baling service fee ($US/ton) 15.00
Net Profit, ($US/ton) End (year)
10/ 3.18




Number of straw baler required for
the Mekong Delta

Dried straw (WS
+ 50% Summer-
Autumn and
Parameter Autumn-Winter)[Wet straw

An.m.JaI cultivated area in the Mekong Delta 573 137
(million ha)
\Working capacity of baler (ha/h) 1 0.6
Working time per day (hours/day) 8 8
Number of working days in a year, 50 30
(days/year)
Number of baler needed 6825 9514

Assumption: invest all self-propelled balers,
sufficient for wet straw collection =» can use for dry
straw collection

Total rice straw balers needed (-30% existing) =
70%*9514 = aroun 7000 balers

Total required budget for subsidy: 30%*7000*350 mil
= around 700 billion VND ~ 26.7 million USD

number of baler

14

12

10

Tractor driven round
baler s

R?=0.9927

Self-propelled
baler

R*=0.9954

Self-propelled square
baler

R?=0.9889

0 10 20 30 40 50
Area (ha)

Model for calculating the number of straw baler (Hung et al.,
2020)

- Working capacity

- Area

- Travel schedules and seasons



Capacity per trip for each sample vehicle type

Square Bales

") 1428 volume cap total weight
Type (m3) Number of bales (t/trip)

small
vehicle 5.64 43 0.75

M 34.55 264 4.62
55.23 421 7.37
Round Bales

\"[ ({4288 Volume cap total weight
Type (m3) Number of bales (t/trip)

small
vehicle 5.64 51 0.71

'small truck [IEEVRE 311 4.35
55.23 497 6.96




High density compaction to reduce transportation cost

Further high density compacting (130 kg/bale)
=>» reduce transportation (1000-2000 km) cost (= 6 times)



Depot and storage
for rice straw

Bag-stacks covered in a plastic
film-container in the Philippines

Straw warehouse (with conveying system)



EasyFarm — match-making between farmers and other
stakeholders along 1mha value chain

App for Service 7 )

App for Farmers _
provider and buyer N\ (a

Equipment Rental
Scheduling

Enables farmers to rent tailored
combine harvesters and straw
balers for their fields.

Statistics
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Buy agricultural

& & products
Fertilizer Purchase : || Mava—
Field Tt may M v W . N Buyers are able to find and
Facilitates farmers in buy paddy gralin, straw and
Management sourcing and ordering the other agriculture products.
Empowers farmers to ﬁ B o best fertilizers for their crops
optimize rice field
management L=t et

Lich dét sdp tal
Order Agriculture

Order
Management

Fertilizer
Management

Management ! ‘ product for sale i [oeen Facilitates providers in
. Lists owned fertilizers, ~ R managing all equipment
Provides a comprehensive list ' Making it easy to sell paddy i | ok rental and fertilizer sales
ity Yk grain, straw, and other enabling providers to oo 23y ’
of orders and their statuses, 3 h efficiently track and . orders in one platform.

allowing farmers to track and agricultural products to buyers

manage them efficiently manage their products.
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EasyFarm - match-making between farmers and other
stakeholders along rice value chain

\ 9:30 i
o) croa— 9:30 43 E5d 4a (m)
‘ \ i ti@ ; & Chitiét : )
) \ Cao'Lanh, & Chitiét * Chéo Anl
Culao My i 5
Hoa He ~
Re o Hoat dong cua ban
LongXuyén cioz
Don phan bén Don thué méy Don DV khéc
thang 8 thang & thing 8
0 gon 0 ¢on 0 don
Phan bon dat S$6 may thué Dan DV khiac
hom nay hém nay hom nay
0 gon 0 may 0 aon
50,467 VND/ha 65,000 VNB/kg
Rom trén Rudng gan cao téc N&m rom hiu co ﬂ ‘ [ % {
o An Théi, Binh Thiy, Bia chi An‘Théi, Binh Thily, Phan bén M4 Mua néng sin
Q) *1aiditnn Can Tho, Viét Nam O el Can Tho, Viét Nam . 2
Dién tich 10h ) Ngay thu hoach 20/03/2025 4 z:
€3 Dign tic 8 Ché x4c nhan
B Ngay thu hoach 20/03/2025 & Sanluong Stén/ha
< Luachon khac
24 " i
Google - N P ~ @ Téng tien dy kign 2,347,500 4 @ Téngtien dykién 4413004
08/04 . Mé ta
May cu6n rom Kubota
m 140 cuén/h st2 » « Gilip cdi thién cdu truc dat trong Ban chua ¢6 don dét hang nao cé
+ Kich thich bd ré phat trién, tang hidu qua sir

dung phén khodng.

Chi phi dur kg 2,800,000 d Q @l ® 3
Xac nhéin da ban s uhfon A& bén
Trang chis Lich dit Théng bdo Téi khodn

Dbathang
—
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Recommendations and collaboration opportunities

« Scalable and sustainable solutions for rice straw decomposition,
handling and processing

Deploy new technologies, e.g. biochar, biofertilizer, bioplastics,

@

ect. N—

P :_-

* Improved rice straw logistics and value chains (comprehensive . :
study, site-specific assessment, mapping, etc.) A

Capacity building for rice straw management and business
models

Digital tools/ Apps for improving value chain — e.g. EasyFarm:
match-making between farmers, service providers, buyers, etc.



Supporting projects — collaboration opportunities
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Thank you

For the contributions and collaborations of all partners
and IRRI’s colleagues in the Region and Countries

The team from IRRI Vietnam:
Nguyen Thanh Tuyen (Data Science), CABIN project manager

Tran Thi Cam Nhung (Plant protection + biotechnology), RiceEco project coordinator
Nguyen Thi Nhu Hien (Economist, Finance)
Nguyen Van Hung (Agricultural engineering)
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