Volume 4, Issue 11

November |1 2026

L\ Ny Agri Roots
N '/ .

\\\\_.q \ ’_’,/ e- Magazine
NN 57 Citronella: Cultivation and Essential Oil

www.agrirootsmagazine.in

Production Technology

ISSN: 2583-9071

ARTICLE ID: 0445
Deepak Kumar

School of Agriculture and Environmental Science, Shobhit University, Meerut, Uttar Pradesh, India.

itronella is an important aromatic and e Common Name: Citronella grass

essential-oil-producing grass belonging to e Scientific Name: Cymbopogon winterianus (Java
the family Poaceae. It is primarily cultivated citronella)
for its fragrant essential oil, which is widely used in o Family: Poaceae
perfumes, cosmetics, soaps, detergents, candles and e Plant Type: Perennial aromatic grass

insect-repellent products. Citronella oil is also used in e Propagation: Slips or rooted clumps

aromatherapy and certain pharmaceutical and e Economic Part: Leaves and aerial parts
personal-care preparations. : ’ . Main Product:
The two  commercially Essential oil

important species are 2. Climate and Soil
Cymbopogon  winterianus Requirements

(Java citronella) and 2.1 Climate
Cymbopogon nardus Citronella grows well
(Ceylon citronella). Java under warm and humid
citronella =~ is  generally tropical and subtropical

preferred for commercial oil conditions. A
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production because of its

favourable oil yield and quality. The major constituents
of citronella oil include citronellal, citronellol and
geraniol, although their proportions vary with species,
variety, growing conditions and distillation methods.
1. Botanical Description

Citronella is a perennial, tufted aromatic grass
cultivated mainly for its leaves and aerial parts, which

contain essential oil.
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temperature range of
approximately 20-30°C is generally favourable for
vigorous vegetative growth. Adequate sunlight
supports healthy tillering, leaf development and
essential oil production. The crop can tolerate short dry
periods once established, but prolonged moisture stress
may reduce growth and oil yield.

2.2 Soil
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Citronella can be cultivated in a range of soil types;
however, well-drained loamy to sandy-loam soils rich
in organic matter are generally preferred. Good soil
drainage is essential because prolonged waterlogging
can damage the root system and adversely affect plant
growth. Soil fertility and pH should be assessed before
planting to support proper nutrient management.

3. Land Preparation

The field should be thoroughly prepared through
ploughing and harrowing to obtain a fine, level and
weed-free soil surface. Farmyard manure or well-
decomposed compost may be incorporated during final
land preparation to improve soil structure and fertility.
Proper drainage arrangements should be made,
particularly in areas receiving heavy rainfall.

4. Planting Material and Propagation

Citronella is commercially propagated through slips
obtained by separating healthy and vigorous clumps
from established mother plants. Healthy slips should
possess a well-developed root system and sufficient
basal growth to ensure successful establishment.
Before planting, excess leaves may be trimmed to
reduce moisture loss and facilitate handling. Planting
material should be selected from healthy, disease-free
mother clumps to maintain crop vigour and uniformity.
5. Planting and Spacing

Healthy slips are planted in properly prepared fields at
suitable spacing. A spacing of approximately 60 x 60
cm is commonly adopted, although the optimum
spacing may vary depending on species, variety, soil
fertility, rainfall and production system.

Planting should preferably be undertaken during the

rainy season when adequate soil moisture is available
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for establishment. Irrigation should be provided when
rainfall is insufficient.

6. Nutrient Management

Citronella responds well to balanced nutrient
management because repeated harvesting of leaves and
aerial biomass removes considerable quantities of
nutrients from the soil.

Farmyard manure and well-decomposed compost can
be incorporated to improve soil organic matter and
nutrient availability. Nitrogen is particularly important
for vegetative growth, tillering and leaf production,
while phosphorus and potassium support root
development and overall plant growth.

Nutrient application should be based on soil-test results
and locally recommended practices. Split application
of nitrogen may be beneficial because the crop
produces repeated vegetative growth and is harvested
several times during the growing season.

7. Irrigation Management

Citronella requires adequate soil moisture for
continuous vegetative growth and regeneration after
harvesting. Irrigation is particularly important during
establishment, prolonged dry periods and after cutting.
The frequency of irrigation depends on soil type,
rainfall, temperature and crop growth stage. Light and
timely irrigation is generally preferred over excessive
watering. Proper drainage should be maintained to
prevent waterlogging and root damage.

8. Weed Management

Weeds compete with citronella for nutrients, moisture,
sunlight and space, particularly during the early stages

of crop establishment. Effective weed management
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helps ensure healthy plant growth and better field

productivity.

Important weed-management practices include:

o Hand weeding during the early growth stages.

e Hoeing and inter-cultivation to control emerging
weeds.

e Mulching to suppress weed growth and conserve
soil moisture.

e Maintaining a clean field through regular
monitoring.

o Using suitable herbicides only when recommended
for citronella and applied according to approved
label directions.

9. Pest and Disease Management

Citronella is comparatively hardy, but insect pests and

diseases may occur under favourable environmental

conditions. Their incidence can vary with the location,
season and crop-management practices.

An Integrated Pest Management (IPM) approach

should be followed. Important preventive measures

include:

o Using healthy and disease-free planting material.

e Maintaining proper field drainage.

» Removing severely affected plant parts.

» Following field sanitation practices.

e Avoiding excessive and imbalanced fertilizer
application.

o Regularly monitoring the crop for pest and disease
symptoms.

Pest or disease-specific management measures should

be adopted only after correct identification of the

causal organism or pest.

10. Harvesting
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The first harvest is generally taken several months after
planting, once the crop has developed sufficient
vegetative growth. Subsequent harvests can be
obtained at regular intervals depending on climatic
conditions, plant vigour and crop-management
practices.

The leaves and aerial parts are cut above the ground
using suitable harvesting tools, leaving sufficient basal
portions for regrowth. Harvesting should be carried out
at an appropriate stage to obtain good biomass and
essential oil quality. The harvested material should be
transported promptly for distillation to minimize
deterioration and avoid unnecessary loss of volatile
constituents.

11. Essential Oil Production Technology

Essential oil is primarily extracted from citronella
grass through steam distillation or hydro-distillation.
Steam distillation is widely used for commercial-scale
extraction because it allows the recovery of volatile oil
from plant material.

11.1 Preparation of Plant Material

Freshly harvested grass is cleaned to remove soil,
weeds and other foreign materials. The plant material
may be chopped into smaller pieces to facilitate
uniform steam penetration. Proper handling and timely
processing are important to minimize mechanical
damage and the loss of volatile constituents.

11.2 Steam Distillation

The prepared grass is loaded into a distillation still.
Steam is passed through the plant material, causing the

volatile essential oil constituents to vaporize along

with the steam. The vapour mixture is then directed
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through a condenser, where it is cooled and converted
into liquid form.

11.3 Condensation and Oil Separation

The condensed liquid contains essential oil and water,
commonly known as distillation water or hydrosol. The
essential oil is separated using a suitable oil separator
based on differences in density and phase behaviour.
The recovered oil is collected carefully to minimize
contamination and handling losses.

11.4 Storage of Essential Oil

The extracted oil should be filtered, if necessary, and
stored in clean, dry, airtight containers, preferably
made of suitable glass or compatible material.
Containers should be protected from direct sunlight,
excessive heat and moisture to maintain oil quality
during storage.

12. Chemical Constituents and Uses

Citronella essential oil contains several volatile
characteristic

The

compounds that contribute to its

fragrance and commercial value. major

constituents include:

e Citronellal: An important fragrance compound
used in perfumery and fragrance formulations.

o Citronellol: A fragrant alcohol used in perfumes,
cosmetics and personal-care products.

e Geraniol: A commercially valuable aromatic

compound used in fragrance and cosmetic
industries.

e Geranyl acetate: An ester contributing to the
characteristic fragrance of the oil.

e Limonene: A minor volatile constituent found in

varying proportions.
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The composition of citronella oil varies with species,
variety, environmental conditions, harvesting stage
and extraction method.

Major applications of citronella oil include:

1. Perfumes and fragrance formulations.

2. Soaps, detergents and household cleaning products.
3. Cosmetics and personal-care products.

4. Candles and aromatic preparations.

5. Insect-repellent formulations.

6. Aromatherapy and selected industrial applications.
13. Yield and Economic Importance

Citronella is a perennial aromatic crop capable of
producing repeated harvests over several years under
suitable management. Its productivity and essential oil
yield depend on species, variety, planting density, soil
fertility, climatic conditions, harvesting stage and
distillation efficiency.

The crop offers opportunities for farm diversification
because both biomass and essential oil have
commercial applications. Establishment of small-scale
distillation units, cooperative processing facilities and
farmer-producer organizations can help improve
access to processing and marketing infrastructure.
However, profitability depends on the cost of planting
material, fertilizers, labour, irrigation, harvesting,
distillation, transportation and market prices. Farmers
should assess local demand, oil quality requirements
and available processing facilities before undertaking
commercial cultivation.

Conclusion

Citronella is an important aromatic crop with
considerable potential for essential-oil production.

Successful cultivation requires suitable planting
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material, well-drained soil, balanced nutrient supply, =~ With appropriate cultivation practices, efficient post-
adequate irrigation, effective weed management and  harvest handling and access to suitable distillation and
timely harvesting. Steam distillation is an important marketing facilities, citronella can contribute to
technology for extracting citronella essential oil, which  agricultural diversification, rural employment and
is widely used in fragrance, cosmetic, personal-care  additional income opportunities for farmers.
and insect-repellent industries.
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