c——_  The Planta RBS, Vol.-6, Issue-2, October 2025: 1918 — 1923 // ISSN: 3048:8494
PLANTA  Barthwal Manasvi (Series Chapter No. — 209 // ISBN: 978-81-983007-0-6)
Research Book Series  https://www.pgrindias.in

Case Report
TRANSFORMATIVE POTENTIAL OF MUSHROOM CULTIVATION IN
DEHRADUN, UTTARAKHAND: AN ECONOMIC AND SUSTAINABILITY
ANALYSIS OF HILL AGRICULTURE INNOVATION
Manasvi Barthwal

Department of Economics, Sri Dev Suman Uttarakhand University
Pt. Lalit Mohan Sharma Campus, Rishikesh, Uttarakhand

Corresponding E-mail: barthwallllmanasvi@gmail.com

Received: 29 August, 2025 Accepted: 07 October, 2025
Abstract

Mushroom cultivation in Dehradun, Uttarakhand, has evolved into a strategic model for hill-
region agriculture by combining economic viability, social inclusivity, and environmental
sustainability. This research employs a secondary-data analysis framework, drawing on
Uttarakhand Economic Surveys, NABARD State Focus Papers, ICAR studies, and 26 peer-
reviewed articles covering more than 150 commercial growers. Descriptive statistics, trend
analysis, and standard agricultural-economics formulas (CAGR, cost—benefit ratio, break-
even point) were applied using Excel 365 and SPSS v.21 to evaluate production growth, cost
structures, marketing efficiency, and social impacts. Results show that from 2019 to 2024,
mushroom production in Dehradun achieved a compound annual growth rate of 7.2%,
outpacing India’s national average of 4.8%. Cost—benefit ratios ranged from 1.18 to 1.47:1,
while annual return on investment averaged 29%. Direct-sales channels delivered 93%
producer share versus 61% via commission agents, representing potential income gains of
approximately I38 million annually. Spawn shortages affected 74% of growers, and cold-
storage capacity met only 30% of peak demand. Employment intensity reached 1.6 full-time
jobs per tonne of output, with women comprising 42% of production and 65% of packaging
roles. Sustainability metrics include 85% agricultural-waste utilization and a water footprint
of 30 L/kg. Policy integration through MIDH, PM-Kisan, and the Agricultural Infrastructure
Fund could boost farmer incomes by 15-20% and expand employment by up to 40%. The
study concludes that mushroom cultivation in Dehradun represents a replicable, climate-
smart pathway for hill-region agricultural diversification and rural development.
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Research Foundations and Data Sources

The analysis is grounded in comprehensive data from multiple verified sources
including the Indian Council of Agricultural Research (ICAR), NABARD State Focus
Papers, Government of Uttarakhand Economic Surveys, and peer-reviewed research from
institutions like G.B. Pant University of Agriculture and Technology. All statistical data and
performance metrics are derived from authenticated government reports and academic
publications, ensuring research integrity and verifiability (Sharma & Bijla, 2024).

Exceptional Economic Performance Documentation

The research documents
exceptional economic viability
with  mushroom production in
Dehradun achieving a 7.2%
compound annual growth rate
between 2019-2024, significantly
surpassing India's national
average of  4.8%. This
performance reflects the sector's
strategic importance for hill
agriculture transformation, with
Dehradun contributing 15.4% of
Uttarakhand's total mushroom
output  through  over 150
operational units.

Cost-benefit analysis
reveals superior profitability with
ratios ranging from 1.18 to 1.47:1,
substantially exceeding traditional
crops. Break-even production
occurs at 393 kg per cycle, providing 18% safety margins at average yield levels. Annual
return on investment averaged 29% across the study period, ranging from 17% in 2019 to
34% in 2022, demonstrating consistent financial attractiveness (Chauhan & Kumar, 2025).

Fig. 1 Visual comparison of four common
commercially cultivated mushrooms in India: White
Button, Portobello, Dhingri (Oyster), and Paddy
Straw (Sharma & Bijla, 2024)

Comprehensive Infrastructure and Production Analysis

Indoor mushroom cultivation
showing dense growth of white button
mushrooms in a controlled cold storage
environment typical of modern mushroom
farming in India.

Modern mushroom cultivation in
India demonstrates sophisticated
infrastructure development with controlled-
environment facilities featuring climate
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management systems, automated irrigation, and advanced monitoring technologies. The
research reveals that while production systems vary from traditional bamboo structures to
modern facilities, all maintain quality standards essential for commercial viability.

Critical infrastructure gaps persist, particularly affecting 74% of growers through
spawn availability constraints. Current cold storage capacity of 60 tonnes meets only 30% of
peak seasonal demand, resulting in post-harvest losses estimated at 9% of total production.
These constraints represent clear targets for policy intervention and infrastructure investment
(NABARD, 2024).

Mushroom  spawn
production in a controlled
laboratory environment in
India  showing  sterile
handling, temperature and
humidity  control,  and
sterilization equipment.

Spawn  production
represents a critical
bottleneck in the mushroom
value chain. The research
documents that 62% of
spawn is sourced externally,
creating quality and timing
vulnerabilities.  Advanced !
spawn production laboratories, such as those operated by ICAR institutions, demonstrate the
technical standards required for consistent quality and contamination control essential for
commercial success.

Marketing Efficiency and Value Chain Analysis

Marketing channel analysis reveals stark efficiency differences with profound
implications for farmer incomes. Direct sales achieve 93% producer share with Marketing
Efficiency Index of 14.0, compared to only 61% producer share through commission-based
wholesale channels. This disparity translates mto 3|gn|f|cant income differentials, Wlth dlrect
marketing delivering 72,000 additional ®5& : ‘ M\
revenue per production cycle compared to
wholesale alternatives.

Transportation costs  constitute
60% of total marketing expenses,
underscoring infrastructure development
priorities. Total marketing costs range
from X2.25 per kg in direct sales to X40.1
per kg in wholesale channels, indicating
optimization potential worth
approximately 38 million annually
across the district's production base (Dey
et al., 2022).
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Freshly harvested Shiitake mushrooms in a natural farm setting in Dehradun,
Uttarakhand, highlighting regional mushroom production practices.

Harvesting and post-harvest handling require specialized knowledge and
infrastructure. The research documents that trained farmers achieve 12% yield improvements
and 9% contamination reduction compared to untrained counterparts. Quality harvesting
practices, proper handling, and immediate cooling are critical for maintaining market
competitiveness and price realization.

Employment Generation and Social Impact

The sector demonstrates exceptional employment generation with 1.6 full-time
equivalent positions per tonne of annual output, significantly exceeding traditional
agriculture's 0.8-1.0 jobs per tonne. Total employment across Dehradun district exceeds 400
direct positions with substantial multiplier effects in transportation, packaging, and marketing
Services.

Women's participation reaches remarkable levels with 42% involvement in production
operations and 65% in packaging activities, contributing substantially to household income
and women's economic empowerment. Training assessments reveal women's exceptional
performance with 60% improvement in technical skills and 94% loan repayment rates
compared to 89% for mixed-gender operations (Kandpal & Kwatra, 2025).

Environmental Sustainability and Resource Efficiency

Mushroom cultivation [ B
demonstrates exceptional
environmental credentials through
comprehensive agricultural  waste
utilization. The sector converts 85%
of substrate materials from crop
residues that would otherwise be
burned, addressing waste
management while creating economic
value. Water efficiency analysis
reveals consumption of only 30 liters :
per Kilogram, substantially lower than conventional crops requiring 200-1000 L/kg. Carbon
footprint analysis shows controlled-environment systems emit 20% less CO: than traditional
methods while delivering superior yields. This environmental performance, combined with
circular economy principles, positions mushroom cultivation as a climate-smart agricultural
enterprise supporting sustainability objectives.

Policy Integration and Government Support
Government policy support through multiple authenticated schemes demonstrates
measurable positive impacts. The Mission for Integrated Development of Horticulture
(MIDH) provides 40-60% capital subsidies, while loan repayment rates of 89% exceed state
agricultural averages, indicating strong scheme effectiveness and beneficiary commitment.
Strategic policy recommendations based on research findings include establishing 8-
10 block-level spawn laboratories requiring X¥15-20 lakh investment per unit with 60%
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government subsidy. Digital marketing platform development could absorb additional 5
tonnes of produce weekly while improving price realization by 8-12% (NABARD, 2024).

Future Growth Projections and Scaling Potential

India's mushroom market growth projections indicate substantial expansion
opportunities with market valuation expected to reach USD 2.1 billion by 2030, growing at
12.5% CAGR. Dehradun's established infrastructure and proven performance position it to
capture disproportionate shares of this growth through quality improvements and value
addition.

Scaling analysis suggests potential for X150 crore annual production value at
Uttarakhand state level with 8,000-10,000 direct employment opportunities through
systematic implementation of proven interventions. Conservative estimates indicate 15-20%
farmer income enhancement and 40% employment expansion through coordinated policy
implementation.

Research Validation and Methodology

This analysis employs rigorous methodology combining quantitative and qualitative
approaches using authenticated datasets from government surveys, institutional reports, and
peer-reviewed literature. Data triangulation across multiple independent sources ensures
reliability, while statistical validation through standard agricultural economics indicators
provides robust analytical foundations.

All performance metrics and projections are derived from verified sources including
ICAR research publications, government economic surveys, and academic studies from
recognized institutions. The research methodology emphasizes evidence-based analysis while
maintaining accessibility for diverse stakeholders including policymakers, agricultural
economists, and development practitioners.

Strategic Implications and Recommendations

This research establishes mushroom cultivation as a transformative intervention for
hill agriculture with demonstrated economic viability, environmental sustainability, and
social inclusivity. The evidence supports strategic investment in infrastructure, training, and
market development as pathways for exceptional returns in rural development and
agricultural transformation.

For India's agricultural development strategies emphasizing sustainability, inclusivity,
and economic viability, the mushroom cultivation model offers proven approaches for
achieving multiple objectives simultaneously while ensuring long-term sector sustainability
and growth trajectory maintenance.
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