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Abstract: Paeonia officinalis, commonly known as the European peony, is a herbaceous flowering plant widely appreciated
for its medicinal and ornamental value. Despite its significant therapeutic potential—owing to compounds such as
paeoniflorin and flavonoids—and rising global demand, this plant is largely underutilized in Indian agriculture and absent
from commercial cultivation in Madhya Pradesh (MP). This research investigates the feasibility of cultivating Paeonia
officinalis in MP by analyzing climatic compatibility, soil conditions, and market potential.

The study employs secondary data collection on MP’s agro-climatic zones and compares them with the natural habitat
of peonies in Europe and the Himalayas. A SWOT (Strengths, Weaknesses, Opportunities, Threats) analysis identifies the
major factors influencing its possible integration into the regional floriculture and herbal medicine sectors. Optional
interviews with local botanists and agriculturists further enrich the analysis with practical insights.

Preliminary findings suggest that select high-altitude regions of MP—such as Pachmarhi, Betul, Chhindwara, and
Dindori—demonstrate promising environmental similarities to peony-growing zones globally. Challenges include limited
winter chilling hours, lack of planting material, and knowledge gaps in peony agronomy. However, opportunities exist in
tapping into the growing Ayurvedic and floriculture markets and diversifying income sources for tribal and hill farmers.

This research highlights a promising avenue for agricultural innovation in MP and calls for pilot cultivation trials and
institutional support. With proper adaptation strategies, Paeonia officinalis could become a valuable addition to India's
medicinal and ornamental plant portfolio.
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l. INTRODUCTION > Medicinal Uses: Historically, Paeonia officinalis has been

used in traditional European herbal medicine for treating
conditions like epilepsy, gout, menstrual cramps, and
inflammation. The roots, seeds, and flowers contain
compounds like paeoniflorin, which are believed to have
anti-inflammatory,  antispasmodic, and  sedative

A. Paeonia Officinalis

» Botanical Features: Paeonia officinalis, commonly known
as the common peony or garden peony, is a perennial
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flowering plant belonging to the family Paeoniaceae. It
typically grows 60-90 cm tall and bears large, fragrant,
bowl-shaped flowers in shades of pink, red, or white. The
plant has compound, dark green foliage and thick
underground rootstocks (tubers), which help it survive
harsh winters.
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properties. It is also used in cosmetic and wellness
industries for its soothing and skin-nourishing effects.

Ornamental Significance: This species is highly valued in
ornamental horticulture for its showy blooms and pleasant
fragrance. It is often grown in gardens, parks, and
landscapes as a focal plant, especially in temperate
regions. Peonies are also symbolic in many cultures—
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representing love, honor, and prosperity—and are
commonly used in floral arrangements and weddings.

» Global Context: Paeonia officinalis is native to southern
Europe and widely cultivated across temperate regions of
Europe, North America, and parts of Asia. It plays a
significant role in both horticulture and traditional
medicine, particularly in European herbal systems.
Globally, peonies are part of a growing floriculture
industry, with countries like China, the Netherlands,
France, and the USA leading in commercial cultivation
and export. In Traditional Chinese Medicine (TCM),
related species such as Paeonia lactiflora are extensively
used, contributing to high market demand.

» Indian Context: In India, Paeonia officinalis and other
peony species are not commonly cultivated due to the
country's predominantly tropical and subtropical climate.
However, limited ornamental cultivation occurs in cooler
regions such as Himachal Pradesh, Jammu & Kashmir,
and parts of Uttarakhand, primarily for aesthetic purposes
in private gardens or botanical institutions. Despite India’s
rich tradition in herbal medicine, peonies are underutilized
in the Ayurvedic system, and no major commercial
production has been documented so far. This presents a
unique opportunity for pilot cultivation and research,
especially in microclimates within central India, like those
found in Madhya Pradesh’s hilly regions.

B. Research Problem

Despite the well-documented medicinal, ornamental,
and economic value of Paeonia officinalis across the globe,
its cultivation remains largely unexplored in India, especially
in central regions like Madhya Pradesh. The plant thrives in
temperate climates and has shown significant potential in
global floriculture and herbal medicine industries. However,
due to a lack of awareness, agro-climatic studies, and
experimental cultivation efforts, Paeonia officinalis has not
been introduced into suitable Indian microclimates where it
might flourish. This presents a gap in agricultural innovation
and medicinal crop diversification, which this study aims to
address by assessing its feasibility in select regions of MP.

C. Objectives of the Study:
e To study the climatic and soil requirements of Paeonia
officinalis.

e To analyze the feasibility of cultivating Paeonia
officinalis in MP.

o To explore its potential as a medicinal/floriculture crop in
local markets.

e To suggest a roadmap for experimental or pilot
cultivation.
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1. REVIEW OF LITERATURE

The genus Paeonia comprises approximately 33-52
species spread across temperate regions of Europe, Asia, and
North America. It includes herbaceous and woody types and
has been historically revered in traditional medical systems
(e.g., Ayurvedic, Unani, Traditional Chinese Medicine) for
its pharmacological properties. Among these species, Paeonia
officinalis is particularly significant as the European peony,
yet its full phytochemical scope has only recently been
systematically explored (Zhang etal., 2023; Zhao &
colleagues).

Phytochemical studies reveal that phenolic acids,
monoterpene glucosides (notably paeoniflorin), flavonoids,
tannins, stilbenes, and triterpenoids are abundant in this
genus. These have been linked to a wide range of
bioactivities—antioxidant, anti-inflammatory, anticancer,
antimicrobial, cardioprotective, and neuroprotective—
providing a scientific basis for traditional applications in
treating disorders like epilepsy, dysmenorrhea, digestive
issues, and inflammatory diseases (Zhang etal.,, 2023;
International Research Journal of Pharmacy, 2012).

Focusing specifically on P. officinalis, Ahmad and
Tabassum (2012) reviewed its medicinal applications,
finding that the roots contain bioactive compounds such as
asparagin, benzoic acid, flavonoids, paeoniflorin, paeonin,
paeonol, and tannic acid. Historically, the roots have been
used in Unani and homeopathic medicine for epilepsy,
menstrual irregularities, and gastrointestinal spasms (Ahmad
& Tabassum, 2012). Their review reports experimental
evidence for antihypertensive, abortifacient, and anti-ulcer
effects.

More recent laboratory studies have focused on
antioxidant capacity and safety profiles. Bioactive-rich
extracts from roots and leaves show strong radical scavenging
activity—with gallic acid derivatives identified as major
contributors. Notably, these extracts exhibit no cytotoxicity
towards human cells even at higher concentrations,
highlighting their health potential (Koztowska etal., 2019;
Mdpi 2019) . Additionally, antimicrobial and antimalarial
assays indicate P. officinalis fractions possess activity against
microbial pathogens and Plasmodium falciparum, although
results show higher potency in vitro than in vivo, suggesting
potential for further development (El-Sayed et al., 2022).

Research on related species such as P. emodi and P.
lactiflora has also informed cultivation potential and
medicinal value. Joshi etal. (2023) report that P. emodi
thrives in Himalayan forest soils and accumulates notable
elements like copper, iron, magnesium, and manganese,
which correlate with its antioxidant and therapeutic effects
(Joshi etal., 2023).
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Ethnobotanical reviews from India observe the use of P.
emodi for treating respiratory issues, epilepsy, skin diseases,
and hypertension. The presence of triterpenoids,
monoterpenoids, phenolics, and tannins in these species
underpins their pharmacological roles (Sharma, Gupta &
Manigauh, 2021; Sunil Kumar etal., 2023). These findings
suggest that P. officinalis, sharing similar biochemical
profiles, could be a valuable candidate for herbal
applications.

Several studies emphasize the need for standard
agronomic protocols and genetic characterization. Peony
species often suffer from poor germination rates, slow
growth, and dormancy issues unless cultivated in temperate
zones (Shen etal., 2019; Peng etal., 2011)

Chromosomal diversity in diploid and tetraploid
Paeonia species suggests genetic variability that could be
harnessed for breeding cultivars adapted to novel
environments. These include microsatellite loci and SCAR
markers developed in P. lactiflora, highlighting opportunities
for genetic study in P. officinalis as well (Wan et al., 2020;
Sun etal., 2011).

Even as hill regions like Uttarakhand and Himachal
cultivate P. emodi and ornamental peonies like P. lactiflora,
documented trials of P. officinalis in India are absent in
literature. No studies exist on agronomic requirements, yield,
propagation protocols, or microclimatic suitability for this
species in the Indian context.

The research gap is notable given its pharmacological
relevance and commercial potential in floriculture. India’s
herbal industry, recognized globally for ancient systems like
Ayurveda, still overlooks peonies despite growing global
interest in botanical extracts.

The literature indicates that P. officinalis is a rich
repository of pharmacologically valuable compounds but
remains underutilized in India. Scientific research has
delineated its medicinal potential, safety, and biochemical
diversity, but lacks agronomic and cultivation insights in
South Asian contexts. Comparative studies in Paeonia species
demonstrate that Indian hill flora can support related
varieties, suggesting that targeted agronomic trials—and
eventual pilot cultivation in MP—could yield both medicinal
and economic benefits.

1. RESEARCH METHODOLOGY

A. Research Design

This study adopts a descriptive and exploratory research
design to assess the feasibility of cultivating Paeonia
officinalis in Madhya Pradesh (MP), India. The study
involves both secondary data analysis and optional qualitative
field inputs to provide a comprehensive understanding of the
agro-climatic, economic, and practical implications of
introducing this plant into MP’s floriculture and herbal
medicine sectors.

NISRT25JUN1196

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/25jun1196

B. Data Collection
Secondary Data Collection

» Agro-climatic Data: Information about soil types, rainfall
patterns, altitude, and average temperature ranges across
MP’s regions was collected from agricultural databases,
ICAR reports, and Madhya Pradesh State Horticulture
Department publications.

> Peony Cultivation Data: Global scientific literature,
horticultural databases, and research journals were
reviewed to understand the ideal growing conditions for
Paeonia officinalis (e.g., chill requirements, soil
preferences, and growth cycle).

C. Analytical Tools

A comparative framework was used to match peony-
growing requirements (temperature, photoperiod, soil type,
rainfall) with agro-climatic zones of MP, especially high-
altitude and forested regions.

A SWOT (Strengths, Weaknesses, Opportunities,
Threats) analysis was conducted to evaluate the internal and
external factors affecting the possibility of Paeonia officinalis
cultivation in MP.

» Strengths: Favorable terrain in select regions, increasing
demand for medicinal and ornamental plants.

» Weaknesses: Limited chilling hours, unfamiliarity among
farmers.

» Opportunities: Emerging floriculture markets, Ayurveda
linkage, tribal income generation.

» Threats: Climatic uncertainty, lack of planting material,
absence of local research support.

D. Economic Viability Analysis

Where possible, secondary data on input costs (land,
water, fertilizers, labor), yield estimates from international
sources, and market rates for peony flowers and extracts were
used to prepare a cost-benefit overview. This economic
snapshot supports potential recommendations for pilot trials.

V. ANALYSIS

» Agro-Climatic Match: MP vs. Natural Habitat of Peonies
Paeonia officinalis is naturally found in temperate

European climates and sub-alpine Himalayan regions, which

typically have:

e Cool to moderate temperatures (5°C-25°C)

e Well-drained, slightly acidic to neutral soils (pH 6-7)

e Moderate rainfall or moisture-retentive soil
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Select regions in Madhya Pradesh—such as Pachmarhi,
Chhindwara (Patalkot), Betul, and Dindori—exhibit
microclimatic features such as:

e FElevated terrain and cooler temperatures compared to
surrounding plains

o Forest loam or red laterite soils with moderate drainage

o Sufficient seasonal rainfall (~1000-1200 mm annually)

This indicates a partial agro-climatic match, suggesting
potential for experimental cultivation.

» Potential Challenges

e Temperature Stress: Peonies require winter chill for
dormancy and flowering; MP winters may be too mild in
some areas.

o Soil Requirements: Peonies prefer deep, humus-rich soils
with good drainage—soil conditioning may be needed in
clayey or shallow soils.

o Water Needs: While drought-tolerant once established,
initial stages need consistent moisture—could be a
challenge in drier zones.
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e Propagation & Planting Material: Lack of access to
quality tubers or seeds in India could hinder large-scale
trials.

» Opportunities

e Emerging Floriculture Markets: MP is seeing a rise in
demand for ornamental plants in urban landscaping,
events, and tourism zones.

e Ayurveda & Herbal Industry: With increasing global
interest in plant-based wellness products, there’s potential
for linking peony cultivation with herbal extract
production.

e Eco-Tourism & Botanical Gardens: Peonies could
become a niche attraction in hill stations like Pachmarhi,
boosting green tourism.

» Economic Analysis

While exact data for Paeonia officinalis cultivation in
MP is unavailable, a hypothetical cost-benefit analysis based
on global data can be proposed:

Table 1 The Economic Potential is Promising if Market Linkage and Quality Input Supply Chains are Developed.

Factor

Estimate (Per Acre)

Initial Cost (tubers, soil prep, irrigation)

%1,50,000 —%2,00,000

Annual Maintenance

340,000 — 60,000

Expected Flower Yield

8,000 — 12,000 stems per acre

Market Price (per stem)

%10 — %30 (depending on quality)

Revenue Potential

%80,000 —3,60,000

Breakeven Period

2-3 years (due to slow growth initially)

V. CONCLUSION

The study concludes that Paeonia officinalis holds
strong potential for cultivation in select high-altitude regions
of Madhya Pradesh such as Pachmarhi, Chhindwara, and
Dindori, due to partial agro-climatic compatibility. While
challenges like limited chilling hours and lack of awareness
exist, the growing demand in the floriculture and Ayurvedic
sectors presents promising economic opportunities. With
targeted pilot projects, proper agronomic adaptation, and
institutional support, peony cultivation could diversify MP’s
horticultural portfolio and benefit local farmers.
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