t ACRi . : . 6.611
\C,v/ppsss Agri Express: 03 (02), Article No. V03102.12, April - June, 2025 E - ISSN No. 2584 — 2498 Seerrryomin

A Review on the Farming, Marketing, and
Export Challenges of Indian Spices

Muskan', Garvita Jaiswal®, Adtiya Kumar® and Devendra Chaudhary*
143B Sc. Ag. (Hons) Amity Institute of Organic Agriculture
2M.Sc. Ag. (Hort.) Fruit Science, SAAST, Chhatrapati Shahu Ji Maharaj University, Kanpur
4 Assistant Professor, Amity Institute of Organic Agriculture, Noida

Corresponding author: muskan3226(@gmail.com

https://doie.org/10.10346/AE.2025768207

ABSTRACT

India’s reputation as the “Land of Spices” stems from its extensive history of cultivating and
exporting a diverse range of aromatic and medicinal crops, including turmeric, ginger, chilli,
cardamom, and black pepper. This review paper explores the multidimensional structure of
the Indian spice sector by analyzing farming practices, marketing mechanisms, and export
constraints, with a special focus on challenges and solutions within the domestic and
international contexts. Drawing from the foundational study conducted in Uttarakhand and
supplemented by national-level data, the paper presents an integrated analysis of the upstream
(farming and cultivation) and downstream (marketing and trade) segments of the spice value
chain. The review highlights that spice cultivation in India is still dominated by smallholder
farmers using traditional techniques, resulting in low productivity and quality variability.
While modern interventions, such as the adoption of high-yielding varieties, organic
certification, and climate-resilient practices, are emerging, their adoption remains limited due
to knowledge and infrastructure gaps. From a marketing perspective, the paper identifies the
dominance of middlemen, weak market linkages, underdeveloped mandi infrastructure, and
lack of access to real-time pricing information as major barriers that prevent farmers from
securing fair prices. Export challenges include high rejection rates due to quality non-
compliance (e.g., pesticide residues and aflatoxins), insufficient branding, and global
competition from countries with more advanced spice processing ecosystems. Despite India’s
status as the largest global producer and exporter by volume, its presence in premium, value-
added segments are limited. However, increasing global demand for organic and
geographically indicated (Gl) spices offers new growth avenues. The paper evaluates the role
of government initiatives like MIDH, NHB, and the Spices Board’s schemes in addressing
these gaps and provides region-specific recommendations for holistic sector development. The
findings call for a value-chain-based approach to reform, focusing on integrated spice parks,
digital traceability, climate-smart agriculture, and enhanced farmer-exporter linkages. By
addressing production inefficiencies, enhancing infrastructure, and promoting strategic
branding, India can significantly strengthen its position in the global spice trade and ensure
sustainable livelihoods for its farmers.
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INTRODUCTION

India is globally recognized as the "Land of
Spices," owing to its diverse agro-climatic
conditions and centuries-old tradition of
spice cultivation and usage. Spices play a
vital role in the Indian economy, culture, and
cuisine, not only for their flavor-enhancing
properties but also for their medicinal,
preservative, and religious significance.
India is both the largest producer and
consumer of spices, contributing around 46%
to the global spice trade volume. Despite this
dominance, the Indian spice industry faces
numerous challenges, particularly in farming
practices,  marketing  systems,  and
international exports. This paper presents a
detailed review based on the study titled
"Challenges and Constraints of Marketing
and Export of Indian Spices in India," while
also expanding the scope to include
comprehensive insights into the farming and
cultivation of key Indian spices such as
turmeric, ginger, and chili. By addressing
both upstream (cultivation) and downstream
(marketing/export) elements, the paper aims
to provide a holistic understanding of the
spice value chain and the multifaceted issues
impeding its progress.

The main objectives of this paper are:

e To analyze traditional and
modern  farming  practices
associated with major Indian
spices.

e To evaluate the marketing

infrastructure and export potential of
Indian spices.

e To identify key challenges faced by
spice growers and exporters.

e To propose strategic
recommendations for enhancing
the global competitiveness of
Indian spices.

The study integrates findings from the
original research conducted in Uttarakhand
with broader national-level data and
secondary research to formulate a complete
and context-rich review.

LITERATURE REVIEW

The Indian spice industry has been the subject
of extensive research, focusing on its
economic significance, cultivation practices,
marketing strategies, and export dynamics.
Studies have highlighted India's dominance in
global spice production and trade, attributing
it to the country's diverse agro-climatic
conditions and rich heritage in spice
cultivation. Recent literature emphasizes the
challenges faced by the industry, including
fragmented farming practices, inadequate
post-harvest infrastructure, and stringent
international quality standards. To address
these issues, the Government of India has
introduced several schemes and programs.

Mission for Integrated Development of
Horticulture (MIDH): A centrally sponsored
scheme aimed at the holistic growth of the
horticulture sector, including spices. MIDH
focuses on enhancing productivity, improving
post-harvest management, and promoting
value addition. midh.gov.in+1midh.gov.in+1
National Horticulture Board (NHB): Under
MIDH, NHB implements programs such as
the development of commercial horticulture,
capital investment subsidy for cold storage,
and technology development for horticulture
promotion. midh.gov.in+2National
Horticulture Board+2Ministry of Food
Processing Industries+2

Spices Board Initiatives: The Spices Board,
under the Ministry of Commerce and Industry,
has launched comprehensive schemes to boost
spice exports and improve productivity. Key
initiatives include:

Export Development and Promotion
Scheme: Supports exporters in adopting high-
tech processing technologies and meeting
international food safety standards.
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Brand Promotion Scheme: Assists exporters
in promoting Indian spice brands in overseas
markets, providing financial support for
product development and marketing.
SPICED Scheme: Aims to enhance the
export of spices and value-added products,
improve cardamom productivity, and upgrade
post-harvest quality across India. Indian
Spices+4Press  Information = Bureau+4Press
Information Bureau+4commerce.gov.in+1Indian
Spicest1Indian Spices. These government
initiatives play a crucial role in addressing the
challenges faced by the Indian spice industry,
promoting sustainable farming practices,
enhancing quality standards, and expanding
global market reach.

METHODOLOGY

This review paper employs a mixed-methods
approach, integrating both qualitative and
quantitative research methods to provide a
comprehensive analysis of the farming,
marketing, and export challenges of Indian
spices. The methodology encompasses the
following components:

LITERATURE REVIEW

An extensive review of existing literature
was conducted to gather insights into the
current state of spice cultivation, marketing
strategies, and export dynamics in India.
Sources included academic journals,
government reports, policy documents, and
publications from organizations such as the
Spices Board of India, the Ministry of
Agriculture & Farmers Welfare, and
international trade bodies.

Secondary Data Analysis
Secondary data were collected from reputable
sources, including:

e Spices Board of India:
statistics, quality
promotional schemes.

Export
standards, and
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e Ministry of Agriculture & Farmers
Welfare: Data on spice cultivation
areas, production volumes, and farmer
support programs.

o Directorate General of Foreign
Trade (DGFT): Trade policies,
export-import regulations, and market
access information.

o International Trade Centre (ITC):
Global spice trade trends, demand-

supply analyses, and  market
intelligence reports.
Case Study Analysis

A detailed case study of the Uttarakhand
region was undertaken, building upon the
previous study titled "Challenges and
Constraints of Marketing and Export of Indian
Spices in India." This involved analyzing the
specific challenges faced by spice farmers and
exporters in the region, including logistical
constraints, market access issues, and quality
control problems.

Comparative Regional Analysis

To contextualize the findings from
Uttarakhand, a comparative analysis was
conducted with other major spice-producing
states such as Kerala, Andhra Pradesh, and
Karnataka. This helped in identifying region-
specific challenges and best practices in spice
cultivation and marketing.

Policy and Program Evaluation
An evaluation of government initiatives and
programs relevant to the spice sector was
performed, focusing on:

e Mission for Integrated
Development of  Horticulture
(MIDH): Assessing its impact on
spice cultivation and infrastructure
development.
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o National Horticulture Board
(NHB): Evaluating support
provided for post-harvest
management and market linkages.

e Spices Board Schemes:
Analyzing the effectiveness of
export  promotion,  quality
improvement, and  farmer

support schemes.

Data Synthesis and Analysis
The collected data were synthesized to
identify patterns, correlations, and causal
relationships.  Quantitative data  were
analyzed using statistical tools to determine
trends in production, marketing, and exports.

Qualitative data from case studies and policy
evaluations were interpreted to understand
the underlying challenges and opportunities
in the spice sector.

Farming and Cultivation of Indian Spices
India’s diverse agro-climatic zones provide a
favorable environment for cultivating a wide
range of spices. Spices such as turmeric,
ginger, and chilies are grown across different
states, each contributing uniquely to the
overall spice economy. This section explores
traditional and modern farming practices,
regional cultivation patterns, crop
management techniques, and emerging trends
in spice cultivation.

Major Spice Crops in India

Spice Major Producing States Key Features
Turmeric Andhra Pradesh, Maharashtra, Requires loamy soil, high rainfall,
Tamil Nadu, Odisha medicinal properties
Ginger Kerala, Meghalaya, Sikkim, Grows well in warm, humid climate;
g Mizoram used in food and pharma
o Andhra Pradesh, Karnataka, High capsaicin content; widely used in
Chilli . ..
Maharashtra Indian cuisine
Cardamom Kerala, Karnataka, Tamil Grqwn under shade in_high-altitude
regions
Nadu
I]?Iack Kerala, Karnataka, Tamil Requires humid conditions, harvested by
epper Nadu hand

Traditional Farming Practices
Traditionally, spice cultivation in India is
done on small to medium-sized plots using
family labor. Farmers use natural compost
and traditional irrigation methods like furrow
or basin irrigation. Indigenous knowledge
systems are widely practiced, including seed
preservation and organic pest control using
neem, garlic spray, and cow dung.

Modern Cultivation Techniques
With support from the Spices Board and
various agricultural research institutions,
farmers are gradually adopting improved
practices:

e Use of High-Yielding Varieties
(HYVs): Hybrid seeds with higher
disease resistance and productivity.

o Integrated Nutrient Management

(INM): Balancing organic and
inorganic fertilizers to maintain soil
health.

e Drip Irrigation: Efficient water
usage, particularly in arid zones.

o Plastic Mulching: Prevents weed
growth and conserves soil moisture.

e Tissue Culture: Used for uniform
and disease-free planting materials,
especially in turmeric and ginger.
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Organic Spice Farming

India is emerging as a significant exporter of
organic spices. Regions like Sikkim,
Mizoram, and Uttarakhand are promoting
chemical-free farming. Organic certification,
however, remains a challenge due to cost and
lack of awareness. The demand for organic
spices, especially in the EU and North
America, provides an opportunity for Indian
farmers.

Role of Farmer Producer Organizations
(FPOs)

FPOs play a crucial role in aggregating
smallholder spice farmers, offering them
better bargaining power, collective input
procurement, and access to technology. They
are instrumental in achieving economies of
scale and entering value-added processing.

Climate Change and Its Impact
Spice crops are highly sensitive to climatic
variations:

e Drought affects flowering
rhizome formation in turmeric.

o [Excess rainfall increases the risk of
fungal diseases in ginger and
cardamom.

o Rising temperatures affect spice oils
and reduce pungency in chilies.

and

Adaptation strategies like climate-resilient
varieties, weather forecasting tools, and
insurance mechanisms are critical.

Government Support for Cultivation
Key schemes include:

e MIDH: Promotes cluster-based
cultivation with modern technology.

e RKVY (Rashtriya Krishi Vikas
Yojana): Encourages innovation in
spice farming.

o National Mission on Medicinal
Plants: Supports turmeric and ginger
due to their medicinal properties.

Challenges in Cultivation
e Fragmented landholdings and poor
access to mechanization.
o Inadequate extension services and
farmer training.
o High input costs and limited access to
credit.

e Pest and disease outbreaks,
especially fungal and Dbacterial
infections.

Opportunities in Spice Farming

e Value addition through on-farm
processing like drying and powdering.

o Export-oriented cultivation with
quality control.

e Agro-tourism and spice gardens as
supplementary income.

e Adoption of AI and drone-based
monitoring for pest detection and
yield estimation.

Discussion

The Indian spice sector represents a complex,
multi-layered value chain stretching from
cultivation at the grassroots level to
international export markets. While India
remains a dominant global player in terms of
spice production and trade, the sector is
plagued by  structural inefficiencies,
regulatory challenges, and evolving market
dynamics that affect both farmers and
exporters.

Structural Challenges in Cultivation
Spice cultivation in India is largely
smallholder-driven, with fragmented
landholdings and traditional agricultural
practices. Farmers face:

e Low productivity due to outdated

practices.

e Lack of access to certified planting
material, resulting in poor -crop
yields.

e Limited mechanization, increasing
labor costs and reducing efficiency.

While government initiatives like MIDH and
NHB provide support, coverage remains
uneven, especially in hilly and tribal regions.

Market Linkages and Infrastructure
Deficits
One of the most pressing issues identified in
the original study is the absence of efficient
market linkages for spice growers. Farmers
depend on a chain of middlemen, leading to
price exploitation and a lack of transparency.
In Uttarakhand, for instance, mandis like
Haldwani and Ramnagar serve as key
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aggregation centers, but:
o Infrastructure is underdeveloped.
e Lack of cold chains and storage
facilities leads to post-harvest losses.
o Inadequate digital platforms hinder
real-time market access.

Quality Control and Compliance Issues
With evolving international food safety
norms, Indian spices often face rejection due
to:
e High pesticide residues (e.g., in
chilies and cardamom).
o Aflatoxin contamination,
particularly in turmeric and nutmeg.
e Microbial contamination due to
unhygienic drying and storage
practices.

These challenges reflect the gap in farmer
training and awareness, as well as the need
for mandatory quality certifications and
regulatory enforcement.
Export Constraints and Global
Competition

Despite being the largest global producer of
spices, India's value-added exports remain
limited. India’s image as a supplier of low-
cost, bulk spices continues, with limited
global brand presence. Exporters face:

e Stringent sanitary and
phytosanitary (SPS) barriers from
importing countries.

o Stiff competition from
countries like  Vietnam
(pepper), China (garlic), and
Guatemala (cardamom).

o Inconsistent supply, affecting long-
term buyer relationships.

Role of Technology and Innovation
Adoption of digital tools, precision
agriculture, and blockchain in traceability can
be game- changers. Technology can help:

e Monitor crop health
infestations.
e Provide real-time price discovery and
weather updates.
e Track supply chains to ensure export
compliance.
However, these innovations are still out of
reach for most smallholders due to poor
digital literacy and high costs.

and pest

Emerging Trends

e Organic and GI-tagged spices (e.g.,
Lakadong turmeric, Byadgi chilies)
are gaining international interest.

e Spice tourism and spice-based
wellness products (like turmeric
lattes) are creating niche markets.

e Climate-resilient agriculture is
becoming central to spice cultivation
policies.

Holistic Policy Approach Needed
A siloed approach to farming, processing, and
export will not suffice. A value-chain
perspective is essential. This involves:
o Linking farmers directly to exporters
and processors.
e Creating integrated spice
parks with testing labs, cold
storage, and packaging
facilities.
e Promoting collective farming through
FPOs and SHGs.
o Incentivizing private
investment in spice clusters.

sector

Data Analysis

This section draws upon primary and
secondary datasets, including mandi-level
transaction records, Spices Board statistics,
and export-import data to highlight significant
patterns and trends in the Indian spice sector.
The focus is on turmeric, ginger, and chili—
three high- potential spices widely cultivated
and traded across Indian states.
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6.1 Spice Production Volumes (State-wise)

Spice Major State Production Share (%)
Turmeric Andhra Pradesh 57%
Ginger Kerala 25%
Chili Andhra Pradesh 49%
Cumin Rajasthan 56%
Coriander Rajasthan 63%

(Source: Spices Board of India, APEDA)

Export Trends (1997-2004 Snapshot)

Spice  LXport V“'““;‘; (MT) - 1997- 2000-01 2003-04
Turmeric 28,875 34,500 34,500

Ginger 28268 6,580 5,000

Chili 51,779 61,000 81,500

(Source: www.indianspices.com, www.indiaonestop.com)

Observation: While turmeric exports remained relatively stable, ginger exports saw a drastic
drop—attributed to low global competitiveness. In contrast, chili exports increased due to

strong demand and better global outreach.

Pricing Trends (2004—05 International Market)

Country India Turmeric India Ginger India Chili
Germany 675-760 850-1050 1175
USA 1215-1500 1345 1325
Japan 650-1000 1100 1000
Kuwait 900 1230 1000

(Source: The Market News Service for Spices, ITC)

Observation: Indian turmeric fetched high prices in the US and Kuwait, while Indian ginger
outperformed Chinese varieties in quality and pricing. Chili had a consistent edge across all

markets due to India's vast cultivar diversity.

Regional Mandi Analysis (Uttarakhand)

Mandi Ginger (Qtl) Chili Green Chili Dry (Qtl) Turmeric (Qtl)
(Qth
Haldwani 2,616 5,585 51 34
Ramnagar 6,969 664 1,711 276
Dehradun 18,726 11,332 522 535

Observation: Dehradun emerged as the leading mandi in ginger trade. Dry chili has substantial
trade volumes in Ramnagar. However, turmeric’s market activity remains low— possibly due

to production concentration in southern states.
7
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Export Challenges Based on Data

o High rejection rates of ginger and
turmeric due to aflatoxins and
pesticide residues.

o Volatility in prices, particularly for
chili, which is highly sensitive to
global supply- demand swings.

e Export Surplus Deficiency: Less
than 8% of spice production in India is
exportable due to increasing domestic
demand.

Value Addition and Earnings

Despite a marginal growth in export volume
(1.2%), value-added exports grew by over
45% in rupee terms from 1997-2002. This
highlights the untapped potential in spice oils,
oleoresins, and spice mixes.

RESULTS

The comprehensive analysis of farming,
marketing, and export of Indian spices—
supported by empirical data and case
studies—reveals a multifaceted landscape of
opportunities intertwined with persistent
structural challenges. The following are the
core outcomes derived from this review:

Key Findings on Farming and Cultivation

e India remains the largest global
producer of turmeric, ginger, and
chilies, but
Regional disparities in productivity
and lack of access to quality inputs
persist.

o Traditional cultivation methods
continue to dominate in hill regions
like Uttarakhand, while progressive
states like Andhra Pradesh and Kerala
are moving toward semi-mechanized
farming.

e Climate change is increasingly
impacting spice crops, leading to
fluctuations in yields, especially in
temperature- and moisture-sensitive
crops like cardamom and ginger.

Insights on Marketing and Trade
Infrastructure
e The existing mandi infrastructure is

underdeveloped, with limited cold
storage, drying units, or grading and
packaging facilities, especially in hill
states.

e A lack of direct market linkages
forces farmers to rely heavily on
intermediaries, which reduces their
share in final consumer prices.

e The absence of price transparency
and poor dissemination of market

intelligence
affects decision-making by spice
Srowers.
Quality Compliance and Export
Challenges

e Contamination issues (aflatoxins,
pesticide residues, microbial growth)
continue to be leading causes of
consignment rejection in international
markets.

o India’s spice export profile is skewed
toward bulk, low-value products,
with limited penetration in premium,
branded, or organic segments.

e Limited awareness and access to

certification standards (like
HACCP, ISO, EU Organic) among
farmers  further restrict market
potential.

Government and Institutional Efforts

e Government schemes like MIDH,
NHB, and Spices Board programs
have provided critical support,
especially in promoting post-harvest
management and export facilitation.

o However, scheme coverage and

awareness remain uneven,
particularly in remote and tribal
regions.

o Export Development Schemes have
improved the global image of select
Indian spices, but need to focus more
on branding and traceability systems.

Regional Disparities and Market Trends
o Uttarakhand, despite being suitable
for ginger and chili farming, lags in
export-oriented production due to
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limited processing infrastructure.
o States like Kerala and Andhra
Pradesh lead in both quantity and

value due to mature market
ecosystems, FPOs, and exporter
networks.

e International demand for organic
and Gl-tagged spices is rising,
offering a potential premium market
for Indian farmers.

Technology and Innovation Potential

e There is immense scope to integrate
precision farming, Al-based crop
health monitoring, and digital
marketplaces for spices.

e Adoption remains low due to cost,
lack of training, and limited rural
internet infrastructure.

These results highlight the critical need for an
integrated and region-sensitive approach
to spice sector development—Ilinking
smallholder farmers to high-value global
markets through targeted interventions in
production, quality management, branding,
and digital access.

CONCLUSION
India’s identity as the “Land of Spices” is
deeply rooted in its agricultural heritage,
cultural traditions, and global trade legacy.
With over 75 wvarieties cultivated across
diverse agro- climatic zones, Indian spices not
only enrich global cuisine but also serve as
vital commodities in pharmaceuticals,
cosmetics, and wellness industries. However,
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