Mushrooms

Growing Livelihoods from Waste




Context

b

S,

Need to Diversify
Rural Incomes

Increasing pressure from climate
variability, shrinking landholdings,
rising cultivation costs and
uncertain market returns have
created a growing need for
livelihood opportunities that can
diversify income, reduce risk and

strengthen household resilience.

Livelihoods with
limited resources

There is a need to identify livelihood
opportunities that make use of
existing limited resources and
infrastructure, without the
requirement of additional heavy
investments. Mushrooms offer a
pathway to generate income by
utilizing resources that already
exist within rural ecosystems.
Agricultural residues, small
household spaces and locally
available labour can be utilized and
cultivation can be integrated
alongside existing livelihoods.

Growing Market
Demand

As consumer preferences evolve,
mushrooms are increasingly finding
a place in modern food systems
due to their nutritional value,
versatility and growing association
with healthy diets. Demand is
expanding across households,
restaurants, retail chains and
wellness markets, creating
opportunities for producers to
participate in a growing sector.



Mushroom cultivation impacts
livelihoods, nutrition and waste

utilization.

Cultivation of mushrooms creates opportunities for income
generation, support local food systems and enable productive
use of agricultural residues that might otherwise go unused.

Key benefits

JAS

Climate-resilient Low land Rising urban Women'’s and
livelihood requirement demand for Youth's enterprise
mushrooms opportunity

Agricultural
waste utilization

Nutrition and
food security



Climate Linkages

Agricultural
Residue s An
Untapped
Resource

India generates millions
of tonnes of agricultural
residues (paddy straw,
maize stalks and other
crop residues) every year,
much of which remains
underutilized, openly
burned or discarded.
Mushroom cultivation
offers an alternative
pathway by converting
these residues into
productive inputs for food
and enterprise
generation.

Mushroom
helps develop
a Circular
Economy

Mushroom cultivation
demonstrates how
resources can move
through muiltiple
productive cycles.
Agricultural residues
lbecome substrate,
substrate produces
mushrooms, and spent
substrate returns to
agriculture as compost or
soil amendment.

Agriculture

Organic
Fertilizer

Agricultural
Waste

Spent
Mushroom
Substrate

Mushroom
Cultivation

Nutritious
Food



Global Opportunity

Global mushroom production is highly concentrated,
with a few countries accounting for the majority of
output. Their success is driven by strong ecosystems
that support production at scale.

Reliable
spawn supply

Climate
controlled
infrastructure

Market
integration

Post-harvest Technical
systems expertise

Key Producers

~94%

China
of global

~45.4 million metric tons production

L

Japan, USA, Poland, and the Netherlands
together account for less than 5%

While production is concentrated,
consumption is geographically diverse.

Per capita consumption (kg/year)

Netherlands: 15.0
China: 6.44

Italy: 4.87

= Japan: 3.76

— United States: 1.39



India Context

India is well placed for this opportunity and has a unique combination of favorable factors
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Shrinking landholdings Climate Variability Abundant Residue Urban Demand
Large base of small and Increasing impact on High volume of agricultural Growing demand for
marginal farmers due to open-field agriculture residues especially paddy nutritious, affordable,
high population density. straw and maize stalks plant-based food

India’s mushroom production has expanded across multiple states, supported by:

raw material - y andshortcrop cycles ' small producers

@ Availability of \ Training programs 4 ' Entry of new




India Geography

India is emerging as an important mushroom producing country,
driven by rising urban demand, nutrition awareness, and
low-cost livelihood opportunities. States with limited natural
suitability are leveraging controlled cultivation technologies to
compete with traditional mushroom-growing regions.

5. 7) Bihar, Odisha, and West Bengal lead in oyster
ffz and paddy straw mushroom cultivation due to
U7~ abundant paddy residue.

Punjab, Haryana, and Himachal Pradesh

dominate button mushroom production
> through controlled cultivation systems.
Karnataka and Tamil Nadu are expanding

milky and oyster mushroom enterprises
supported by SHGs and urban markets

Production in Metric Tons

0.01

41.31



India Challenge and Opportunity

Despite favorable conditions, mushroom cultivation remains a

relatively small sector in India. Many mushroom enterprises struggle

to sustain themselves beyond the initial stages.

™

I
Low Consumption High crop failure
Very low per-capita Significant
consumption contamination risk
compared to global Ghdiheaisiress

benchmarks

Weak Post Harvest

Limited post-harvest
handling, processing,
and organized markets

Low tech adoption

Less use of technology
across the value chain
when it can really
make a difference



Global Challenge

Global and Indian studies show that mushroom cultivation is less

constrained by production techniques and more by gaps across the value
chain particularly in inputs, post-harvest systems, and market linkages.

Reliable input systems Climate buffering
(substrate and spawn through controlled
supply systems) or semi-controlled

environments

Reduction of post-
harvest losses through
drying, storage, and
aggregation

Market linkages that
reward quality and
consistency



Mushroom cultivation includes multiple enterprise profiles,
Types Of End USQI‘S with each facing their own economic objectives and share

of challenges

SHG Women

Objective — Supplement
household income

Challenge — Market
access, Working capital,
Trainings, Small-scale
controlled systems

Commercial
Farmers

Objective — Scale,
efficiency and market
supply

Challenge — Energy costs
and market consistency

Landless
Households

Objective — Home based
enterprise opportunity

Challenge — Market access,
Working capital, Trainings,
Small-scale controlled
systems

FPOs

Objective — Aggregation and
market access

Challenge — Quality standards
during aggregation

Small Farmers

Objective — Income
diversification

Challenge — Labour
availability, contamination

Tribal
Communities

Objective — Utilization of
local biodiversity

Challenge — Storage,
processing and market
linkage systems

Rural Youth
Enterprises

Objective — Enterprise
creation and employment

Challenge - Finance,
Technologies for climate
control

Spawn
Producers

Objective — Input supply
business

Challenge — Quality
assurance and distribution



Varieties

Different mushrooms suit different Indian geographies and systems. India’s diversity
of climates, residues, and market access mean that no single mushroom type fits all
contexts. Understanding mushroom types is therefore critical to designing location-
specific, risk-appropriate interventions rather than a one size fits all model.

Different mushroom species respond differently to:

Temperature Infrastructure Producer Market
and humidity availability capacity proximity




Mushroom Type

Scientific Name

Share in Indian

Production

Major Producing
Regions

Important
Characteristics

Button
Mushroom

Oyster
Mushroom

Paddy Straw
Mushroom

Milky
Mushroom

Shiitake
Mushroom

Wood Ear
Mushroom

Reishi
(Medicinal
Mushroom)

Morel

Mushroom
(Gucchi)

Agaricus bisporus

Pleurotus ostreatus &
other Pleurotus spp.

Volvariella volvacea

Calocybe indica

Lentinula edodes

Auricularia polytricha

Ganoderma lucidum

Morchella esculenta

~70-75%

~10-12%

~7-10%

~5=7%

<2%

<1%

Very small

(niche
production)

Wild
harvest

Punjab, Haryana, Himachal
Pradesh, Uttar Pradesh,
Maharashtra

Odisha, Karnataka, Tamil Nadu,
West Bengal, Assam

Odisha, West Bengal, Andhra
Pradesh, Tamil Nadu

Tamil Nadu, Karnataka,
Telangana, Andhra Pradesh

Himachal Pradesh,
Uttarakhand, Northeast states

Northeast India (Nagaland,
Manipur, Assam)

Karnataka, Kerala, Maharashtra

Jammu & Kashmir, Himachal
Pradesh, Uttarakhand

Most commercially cultivated mushroom; high
market demand; grown in controlled temperature
(14-18°C); requires compost substrate and higher
investment.

Low-cost cultivation; grows on agricultural waste like
paddy straw; high biological efficiency; suitable for
small farmers and SHGs.

Very short crop cycle (10-15 days); ideal for warm
tropical climates; uses paddy straw bundles as
substrate.

Tropical mushroom suited for high temperatures
(25-35°C); longer shelf life compared to oyster;
gaining popularity in South India.

High-value medicinal and gourmet mushroom;
cultivated on sawdust blocks or hardwood logs;
mostly niche markets.

Jelly-like texture; widely used in Asian cuisine; grows
on wood substrates.

Used in nutraceutical and medicinal industries; long
cultivation cycle but high value.

One of the most expensive mushrooms in the world,;
mostly collected from forests; difficult to cultivate
commercially.



C"mqte Sensrt“"ty N Successful production depends not only on the skill of the

grower, but also on the ability to maintain suitable

MUSh room Cu |tIVCItIOn growing conditions throughout the cultivation cycle.
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@ Temperature 0 Humidity << CO, & Ventilation rf'ﬁq_ Climate Stability

¥ 4 If 7
Most mushrooms grow Optimal relative CO; levels should stay / Y Maintaining controlled
best at 20-30 °C; humidity is 80—-90%, below ~1000 p.m.; poor conditions (foggers,
temperatures above if it drops below 70% ventilation leads to ventilation, grow rooms)
35 °C can cause 30— yields may decline malformed can increase yield by
70% crop loss due to by 20—-40%. mushrooms and lower 30-50% compared to
heat stress and productivity. uncontrolled
contamination. environments.
Mushroom Type Temp (°C) RH (%) CO, Sensitivity Light
Button 16—20 85-90 High Dark
Milky 25-30 80-90 Medium Diffused
Oyster 28-32 80-90 LOW Moderate
Paddy Straw 30-35 90-95 Low Natural
Shiitake 15-22 85 Medium Dim

Reishi 25-30 85 Low Low



Value Chain

Success in mushroom cultivation depends on managing the
entire production cycle, not just individual stages.

Substrate

Sourcing Sterilise Spawning Incubate Fruiting Harvesting
Collection of Elimination of Inoculation of Mycelial Mushroom Multiple
agricultural competing substrate with growth under formation under harvests from
residues micro- organisms mMmushroom controlled optimal humidity a single bag

spawn conditions and temperature



Value Chain

Nodal point I: Substrate Management

Substrate management involves sourcing, preparing, and

conditioning agricultural residues (such as paddy straw or
maize stalks) that form the nutritional base for mushroom

growth.

Substrate Importance ~ Problem statements
e Speed of mycelial e Substrate preparation is highly manual and
growth labor-intensive, increasing drudgery
e Yield consistency e Inconsistent chopping size affects aeration
e Resistance to and yield
contamination e Poor hygiene during soaking and handling

leads to early contamination
e Labor shortages during peak agricultural
seasons delay production cycles

Technology Needs
e Chaff cutter
e Pellets
e Quality Spawns
e Subtrate Mixer



Value Chain

Nodal point 2: Sterilisation & Hygiene

Sterilisation refers to treating the substrate to eliminate
competing microorganisms before spawning.

Sterilisation Importance - Problem statements
e Mushrooms grow in * Non-standardised sterilisation practices
controlled biological across households and clusters
conditions; even minor e Unsafe boiling methods causing health risks,
lapses in sterilisation especially for women
canresultin totalcrop * Inconsistent moisture levels post-
failure. sterilisation affecting mycelial colonisation

e High batch losses due to fungal and
bacterial contamination



Value Chain

Nodal point 3: Spawn Quality & Bag Preparation

This nodal point covers the quality of mushroom spawn and the process
of packing substrate and spawn into cultivation bags.

Spawn Quality and Bag - Problem statements ~ Technology Needs
Preparation Importance e |imited availability of fresh, reliable spawn, e Bag Packing Machine
* Colonisation speed especially in remote regions ~« Decomposable Bags
e Yield per bag e Dependence on distant suppliers causing
e Disease resistance delays and quality degradation
e Bag preparation e Manual bag filling is time-consuming and
determines airflow and physically demanding
moisture balance. e Lack of traceability makes it difficult to

diagnose failures



Value Chain

Nodal point 4: Incubation & Fruiting Environment

Incubation and fruiting involve maintaining specific temperature, humidity,
ventilation, and light conditions for mushroom growth.

Incubation and Fruiting ~ Problem statements ~ Technology Needs
Environment Importance e High summer temperatures reduce e Controlled Environment
This nodal point is where productivity and increase crop loss e Humidifier

climate risk directly enters e Manual watering leads to uneven humidity e Fogger

the system. Environmental distribution e Moisture meter
instability leads to yield loss e Poor ventilation results in high CO, levels

and inconsistent production. and malformed mushrooms

e Increased fungal outbreaks in uncontrolled
or poorly managed spaces



Value Chain

Nodal point 5: Harvesting & Growing Space Management

This nodal point includes refers to harvesting mushrooms at the right stage
and maintaining cleanliness of cultivation spaces between cycles.

Proper harvesting - Problem statements
importance e Improper harvesting timing reduces market
e Maximise yield per bag value
e Protect future cycles e Rough handling damages produce and
e Maintain consistent reduces shelf life
quality over time e Poor cleaning between cycles leads to

recurring contamination
e Informal spaces degrade due to lack of
mMaintenance protocols



Value Chain

Nodal point 6: Post-Harvest Handling

Post-harvest handling includes sorting, grading, storage, processing, and
packaging of harvested mushroomes.

Post Harvest ~ Problem statements ~ Technology Needs
Management Importance e High post-harvest losses due to lack of e Freezer
Mushrooms are highly cooling or drying options e Dryer

perishable; value can decline = o Distress sales caused by short shelf life e Vermicomposting
rapidly without timely and e Poor grading and packaging reduce price e Siever

hygienic handling. realisation

e Limited access to processing infrastructure
in rural areas



Value Chain

Nodal point 7: Market Access & Value Realisation

Post-harvest handling includes sorting, grading, storage, processing, and
packaging of harvested mushroomes.

Market Access - Problem statements

Importance e Fragmented production limits aggregation
Without assured markets, and bargaining power

productivity gains do not e Heavy dependence on local traders and
translate into livelihood informal markets

security. e Limited awareness of value-added formats

(dry, powder, ready mixes)
e Weak branding and albsence of institutional
buyers



Mushroom Technology Deep Dive

Chaff Cutter

Paddy straw cutting is
mManual, time-consuming
and inconsistent size
reduces aeration and yield

Chops paddy straw uniformly
for substrate preparation

Mushroom Pellets
(Substrate Pellets)

Inconsistent or contaminated
straw substrate reduces
production and causes
contamination

Ready-to-use standardized
growing media for
mushroom cultivation

Bag Packing
Machine

Manual filling of
substrate bags is slow
and labor intensive

Faster and uniform
packing of mushroom
cultivation bags

Controlled Environment
Chamber

Temperature fluctuations and
heat stress cause crop failure

Maintains ideal temperature
and environment for
incubation and fruiting



Mushroom Technology Deep Dive

Fogger System

Manual watering leads
to uneven humidity
and lower yields

Automated mist
irrigation for
maintaining humidity

Humidifier

Dry conditions reduce
mushroom growth
and productivity

Maintains uniform
moisture levels in
grow rooms

Hygrometer
(Monitoring)

Farmers cannot
monitor humidity
and temperature
accurately

Measures humidity
and environmental
conditions

Cold
Storage
Mushrooms are highly

perishable and spoil
within 24-48 hours

Extends shelf life of
harvested mushrooms

Solar
Dryer

Lack of drying
options leads to
post-harvest losses

Dehydrates
mushrooms for
powder, dried
products and storage



Mushroom’s Value-Added Products
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RORUET ~ Basic Value ~ Processed Consumer ~ High-Vvalue

CATEGORY - Addition .~ Products .~ Functional Products

EXAMPLE Fresh packing, dried ~ Soup mixes, snacks, ~ Nutraceuticals, functional
mushrooms, powder, ~ ready-to-cook kits, ~ foods, medicinal extracts,
pickles . branded retail packs . export-grade dried products

INVESTMENT NEED Low Medium High

KEY ~ Simple processing, Requires packaging, Technology-intensive,

CHARACTERISTICS household/SHG friendly, . branding, quality . quality certification,

mMinimal equipment . consistency ~advanced processing



Market Channels & Price Realization

Farm-gate
pricing

Fresh oyster
mushrooms
typically fetch
2150—-200 per kg at
the village level.
Variations occur: in
off-season or
remote areas
prices may dip,
while urban
demand can spike
rates.

Intermediary
margins

In Manipur, traders
(mostly women)
added ~29% margin
on average.
Wholesalers and
retailers (often in
larger towns) further
capture value. Overall,
only about half of the
final retail price
returns to the grower.

Channels

Roughly 75% of traders
reported selling directly
to end-consumers,
while the rest supply
restaurants or feed into
local markets. Some
farmers sell via
roadside stands or
weekly markets; others
rely on village-level
assemblers.

Value-added
markets

A small niche exists
for processed
products (dried or
pickled mushrooms,
powders). Here
growers can receive
higher prices (due to
longer shelf-life and
packaging). However,
processing capacity is
very limited.

e
JAS

Price
trends

Demand spikes in
festivals or summer
can raise prices.
Conversely, gluts after
harvests cause sharp
dips. The lack of
storage exacerbates
volatility. Establishing
market-linkage
support (e.g. forward
contracts,
aggregation) is a key
need.



Mushroom Ecosystem

Mushroom cultivation does not operate in isolation. The strength of the sector depends not only on
individual producers, but on how effectively the entire ecosystem works together to support production,
reduce risk and create market opportunities. Below are the key stakeholders engaged in mushroom

ecosystem.
&
JAS

Research & Innovation =  Capacity Building  Input Supply Finance & Enterprise Support
ICAR-DMR, Agricultural  KVKs, NGOs, SHGs, ~ Spawn Labs, Equipment NABARD, Banks, Government
Universities, Research . Livelihood Missions .~ Manufacturers, Input Schemes, MFIs

Institutions . Suppliers

Aggregation & Processing and Market Channels
Market Access . Value Addition . Retailers, Hotels,
FPOs, Cooperatives, SMEs, Food Producers, . Restaurants, E-commerce,

Producer Collective ~ Drying Units ~ Institutional Buyers



Geographical
Indication (Gl) Tags
for Mushrooms

Gucchi Mushroom
(Morchella esculenta):

Region: Doda district, Jammu &
Kashmir

Status: Gl tag application submitted;
recognition sought for its unique
origin and high market value.

One District One Product (ODOP)

Initiatives for Mushrooms

Y

Samba

Jammu & Kashmir

Favorable agro-
climatic conditions
support year- round
cultivation of white
button, oyster, and
milky mushrooms.

Solan

Himachal Pradesh

Recognized for its
significant
contribution to
mushroom
production in the
state.

Kokrajhar

Assam

Over 21,000
womehn engaged
in mushroom
cultivation,
promoting
livelihoods and
nutrition.



Pathways to Scale

The diversity of producers, geographies and market systems means that a single intervention model is unlikely to succeed
everywhere. Sustainable growth requires pathways that align with local resources, capacities and market opportunities.
Different producer groups may enter the value chain through different routes, but all require access to ecosystem support.

PATHWAY — ©  Household and ~ Farmer ~ Youth Enterprise ~ Tribal and Wild
- SHG-Based . Diversification - and Commercial - Mushroom
Livelihood Model ~ Model - Model ~ Livelihood Model
SUITED FOR e Women SHGs e Small farmers e Rural entrepreneurs e Forest-dependent
. e Landless households . e Horticulture farmers . e Startups communities
e Small-scale . e Farmers with access to .« Commercial growers e Tribal producers
livelihood initiatives crop residues e Biodiversity-rich regions
ENABLERS e Low-cost cultivation units e Residue utilization e Enterprise finance e Sustainable harvesting
e Local spawn access .o Climate-buffered . e Controlled environment protocols
e Community training production units technologies . * Drying and processing
 Village-level aggregation | e Farmer Producer . * Processing and branding infrastructure
: Organizations . * Market contracts . * Market linkages for

specialty products

.....................................................................................................................................................................................................................................................................................................................................................................................................................................................

SUCCESS e Nearby markets e |Integration with existing e Scale e Resource conservation
CONDITIONS i e Continuous handholding farm activities . Consistent quality e Quality assurance
. e Collective marketing . * Technical support . e Strong market access e Premium market access

e Seasonal market planning



Government & Affiliated Agencies

Organization Name

ICAR - Directorate of Mushroom
Research (DMR)

Krishi Vigyan Kendras (KVKs)

Assam Agricultural
University (AAU)

Odisha University of Agriculture
and Technology (OUAT)

University of Agricultural
Sciences (UAS

Mushroom Research and
Training Centre (OUAT)

National Rural Livelihood
Mission (NRLM)

NABARD

Mission Organic Value Chain
Development for North East Region
(MOVCDNER)

Type

Government Research Institute

Government Extension Network

Agricultural University

Agricultural University

Agricultural University

Research Centre

Government Program

Development Finance Institution

Government Scheme

Location

Solan, Himachal Pradesh

Across India

Assam

Odisha

Bengaluru, Karnataka

Odisha

India

India

Northeast India

Activities

Apex national institute for mushroom research, training,

and technology development.

Provide farmer training, demonstrations, and
spawn supply for mushroom cultivation.

Research and training on mushroom
cultivation and extension services.

Provides mushroom cultivation training,
spawn supply, and technology transfer.

Research on horticulture and
mushroom cultivation technologies.

Training, spawn production, and enterprise
development in mushroom cultivation.

Supports SHGs and rural enterprises
including mushroom cultivation initiatives.

Supports FPOs, rural entrepreneurship, and value
chain development including mushroom farming.

Supports organic farming value
chains including mushrooms.



NGOs [ Private Organizations [ SHGs

Organization Name

Mushroom Development Foundation (MDF)

Gramin Vikas Trust (GVT)

Rongmei Baptist Association (RBA)

Parinaama Development Foundation
Sanjog
Navoday Foundation

MaolKeki Foundation
Adam Mushroom Pvt Ltd

Ganesh Mahila Swayam Sahayata Samuh

Aradhana Swayam Sahayata Samuh

Maa Mangala, Maa Radharani, Maa
Bhairabi SHGs

SHGs in Vikasnagar & Sahaspur Blocks

Type
NGO

NGO

NGO

NGO

NGO

NGO

NGO [ Research
Organization

Private Company

SHG

SHG
SHGsS

SHGs

Location

Assam,Meghalaya, Arunachal
Pradesh, West Bengal

Chhattisgarh

Nagaland

Multiple States
Nalbari, Assam
Baksa, Assam
Manipur
Assam

Bhadrapara, Chhattisgarh

Chhattisgarh
Gunupur, Odisha

Dehradun, Uttarakhand

Activities

Promoteseco-friendly mushroom cultivation;
runs “Livelihood Ashram” for farmer training.

Developed mushroom enterprise model with
SHGs across 5 villages; working on farmer 25
.Joroducer groups

Provides training in mushroom cultivation and
.sustainable agriculture

Supports women through mushroom farming
.enterprises and livelihood programs

Trains women farmers in scientific mushroom
cultivation and provides raw materials and
technical support

Supports 1,200+ women farmers through
.mushroom cultivation livelihood programs

Conducts mushroom value chain studies and
.supports agripreneurs and farmer enterprises

Provides mushroom spawn, pellets, and
.cultivation inputs for farmers

SHG engaged in mushroom cultivation and
training other groups

Mushroom enterprise run by SHG members
.and knowledge sharing with other groups

Women-led mushroom cultivation enterprises
supplying local markets year-round.

Mushroom cultivation and processing
enterprises contributing to local economies.



Policy & Scheme Landscape

scheme/Program

National Horticulture
Board (NHB)

Mission for Integrated
Development of
Horticulture (MIDH)

Horticulture Mission for
Northeast and
Himalayan States
(HMNEH)

Bank Financing
Schemes

Mushroom Kit
Vitaran

Regional Centre for
Training & Production

SC Horticulture
Development Scheme

Implementing Agency

Ministry of Agriculture
& Farmers Welfare

Ministry of Agriculture
& Farmers Welfare

Ministry of Agriculture
& Farmers Welfare

Banks like Punjab
National Bank

Key Features

Offers financial assistance up to 210 lakhs for
mushroom cultivation infrastructure, including
spawn production units and composting facilities.

Provides support for the development of
horticulture, including mushroom cultivation,
through various sub-schemes.

Focuses on the development of horticulture in NE and
Himalayan states, offering subsidies and support for
mushroom cultivation.

Provide loans for mushroom cultivation and spawn
production, covering infrastructure setup and
working capital.

90% subsidy, 260 kits, training for 2 days
50% subsidy on spawn and compost

Up to 90% subsidy, inputs + training

Applicability

Nationwide

Nationwide

NE and Himalayan
States

Nationwide

Bihar
Meghalaya

Haryana



Conclusion

Scalable mushroom livelihoods require ecosystem-driven,
replicable models adapted to different varieties and climatic
conditions.

What Will It Take to Build a Sustainable
Mushroom Ecosystem?
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	One of the most expensive mushrooms in the world; mostly collected from forests; difficult to cultivate commercially.



	Climate Sensitivity in Mushroom Cultivation
	Successful production depends not only on the skill of the grower, but also on the ability to maintain suitable growing conditions throughout the cultivation cycle.
	Temperature
	Humidity
	CO₂ & Ventilation
	Climate Stability
	Mushroom Type
	Button
	Milky
	Oyster
	Paddy Straw
	Shiitake
	Reishi
	Temp (°C)
	16–20
	25–30
	28–32
	30–35
	15–22
	25–30

	RH (%)
	85–90
	80–90
	80–90
	90–95
	CO₂ Sensitivity
	High
	Medium
	Low
	Low
	Medium
	Low

	Light
	Dark
	Diffused
	Moderate
	Natural
	Dim
	Low



	Value Chain
	Substrate Sourcing
	Sterilise
	Spawning
	Incubate
	Fruiting
	Harvesting

	Value Chain
	Nodal point 1: Substrate Management
	Substrate Importance
	Problem statements
	Technology Needs


	Value Chain
	Nodal point 2: Sterilisation & Hygiene
	Sterilisation Importance
	Problem statements


	Value Chain
	Nodal point 3: Spawn Quality & Bag Preparation
	Spawn Quality and Bag Preparation Importance
	Problem statements
	Technology Needs


	Value Chain
	Nodal point 4: Incubation & Fruiting Environment
	Incubation and Fruiting Environment Importance
	Problem statements
	Technology Needs


	Value Chain
	Nodal point 5: Harvesting & Growing Space Management
	Proper harvesting importance
	Problem statements


	Value Chain
	Nodal point 6: Post-Harvest Handling
	Post Harvest
	Management Importance
	Problem statements
	Technology Needs


	Value Chain
	Nodal point 7: Market Access & Value Realisation
	Market Access
	Importance
	Problem statements


	Mushroom Technology Deep Dive
	Chaff Cutter
	Chops paddy straw uniformly for substrate preparation

	Mushroom Pellets (Substrate Pellets)
	Ready-to-use standardized growing media for mushroom cultivation

	Bag Packing Machine
	Faster and uniform packing of mushroom cultivation bags

	Controlled Environment
	Chamber
	Maintains ideal temperature and environment for incubation and fruiting


	Mushroom Technology Deep Dive
	Fogger System
	Automated mist irrigation for maintaining humidity

	Humidifier
	Maintains uniform moisture levels in grow rooms

	Hygrometer (Monitoring)
	Measures humidity and environmental conditions

	Cold Storage
	Extends shelf life of harvested mushrooms

	Solar Dryer
	Dehydrates mushrooms for powder, dried products and storage


	Mushroom’s Value-Added Products
	Basic Value Addition
	Processed Consumer Products
	High-Value Functional Products
	PRODUCT
	CATEGORY
	EXAMPLE
	INVESTMENT NEED
	KEY CHARACTERISTICS


	Market Channels & Price Realization
	Farm-gate pricing
	Intermediary margins
	Channels
	Value-added markets
	Price trends

	Mushroom Ecosystem
	Research & Innovation
	Capacity Building
	Input Supply
	Finance & Enterprise Support
	Aggregation &
	Market Access
	Processing and
	Value Addition
	Market Channels

	Geographical Indication (GI) Tags for Mushrooms
	Gucchi Mushroom
	(Morchella esculenta):
	Region: Doda district, Jammu & Kashmir
	Status: GI tag application submitted; recognition sought for its unique origin and high market value.

	One District One Product (ODOP) Initiatives for Mushrooms
	Samba
	Favorable agro-climatic conditions support year- round cultivation of white button, oyster, and milky mushrooms.

	Solan
	Recognized for its significant contribution to mushroom production in the state.

	Kokrajhar
	Over 21,000 women engaged in mushroom cultivation, promoting livelihoods and nutrition.


	Pathways to Scale
	The diversity of producers, geographies and market systems means that a single intervention model is unlikely to succeed everywhere. Sustainable growth requires pathways that align with local resources, capacities and market opportunities. Different producer groups may enter the value chain through different routes, but all require access to ecosystem support.
	Household and SHG-Based Livelihood Model
	Farmer Diversification Model
	Youth Enterprise and Commercial Model
	Tribal and Wild Mushroom Livelihood Model
	PATHWAY
	SUITED FOR
	ENABLERS
	SUCCESS CONDITIONS


	Government & Affiliated Agencies
	Organization Name
	ICAR – Directorate of Mushroom Research (DMR)
	Krishi Vigyan Kendras (KVKs)
	Assam Agricultural University (AAU)
	Odisha University of Agriculture and Technology (OUAT)
	University of Agricultural Sciences  (UAS)
	Mushroom Research and Training Centre (OUAT)
	National Rural Livelihood Mission (NRLM)
	NABARD
	Mission Organic Value Chain Development for North East Region (MOVCDNER)
	Type
	Government Research Institute
	Government Extension Network
	Agricultural University
	Agricultural University
	Agricultural University
	Research Centre
	Government Program
	Development Finance Institution
	Government Scheme

	Location
	Across India
	Assam
	Odisha
	Bengaluru, Karnataka
	Odisha
	India
	India
	Northeast India

	Activities
	Apex national institute for mushroom research, training, and technology development.
	Provide farmer training, demonstrations, and spawn supply for mushroom cultivation.
	Research and training on mushroom cultivation and extension services.
	Provides mushroom cultivation training, spawn supply, and technology transfer.
	Research on horticulture and mushroom cultivation technologies.
	Training, spawn production, and enterprise development in mushroom cultivation.
	Supports SHGs and rural enterprises including mushroom cultivation initiatives.
	Supports FPOs, rural entrepreneurship, and value chain development including mushroom farming.
	Supports organic farming value chains including mushrooms.



	NGOs / Private Organizations / SHGs
	Organization Name
	Mushroom Development Foundation (MDF)
	Type NGO

	Gramin Vikas Trust (GVT)
	NGO
	Rongmei Baptist Association (RBA)

	NGO
	Parinaama Development Foundation

	NGO
	Sanjog

	NGO
	Navoday Foundation
	MaolKeki Foundation
	Adam Mushroom Pvt Ltd
	Ganesh Mahila Swayam Sahayata Samuh
	Aradhana Swayam Sahayata Samuh
	Maa Mangala, Maa Radharani, Maa Bhairabi SHGs
	SHGs in Vikasnagar & Sahaspur Blocks

	NGO
	NGO / Research Organization
	Private Company SHG

	SHG
	SHGs
	SHGs
	Location
	Assam,Meghalaya, Arunachal Pradesh, West Bengal
	Chhattisgarh
	Nagaland
	Multiple States
	Nalbari, Assam
	Baksa, Assam
	Manipur
	Assam
	Bhadrapara, Chhattisgarh
	Chhattisgarh
	Gunupur, Odisha
	Dehradun, Uttarakhand

	Activities


	Policy & Scheme Landscape
	Scheme/Program
	Implementing Agency
	Key Features
	Applicability
	National Horticulture Board (NHB)
	Mission for Integrated Development of Horticulture (MIDH)
	Horticulture Mission for Northeast and Himalayan States (HMNEH)
	Bank Financing Schemes
	Mushroom Kit Vitaran
	Regional Centre for Training & Production
	SC Horticulture Development Scheme


	Conclusion
	Scalable mushroom livelihoods require ecosystem-driven, replicable models adapted to different varieties and climatic conditions.
	What Will It Take to Build a Sustainable Mushroom Ecosystem?


