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From Chief Editor’s Desk

The inaugural issue of MANJARI published with
the theme “Broom Grass” has elicited encouraging
response, We would request the readers to provide
more feedback to make the newsletter more utility-
oriented for resource managers rather than a forum
for mere academic discourse.

Other than the revenue generated from timber,
Mon-timber Forest Products (NTFPs), is gradually
being considered as an alternative source of earnings
from the forests. In Tripura, non-traditional NTFPs
have been making their market appearance in the
recent years. The sudden rush of collection and
marketing of Mucuna seeds at high price in recent
years in Tripura is well known. Of late, large
cardamom locally known as ‘Ban Elaichi’ (Amomum
subulatum) has caught a lot of attention in the State
fetching a price as high as Rs. 700 per kg. A
component of essential oil of large cardamom called
‘cineole’ (pronounced ‘seen-owl’) is high in demand.
In Sikkim, it is cultivated over 20,000 ha, mostly
outside forest areas, contributing about half of world's
production.

In Tripura, there are initial reports of large
cardamom being harvested this year from the wild
by members of JFM Committees under Kailashahar
Forest Division. An estimated 1 lakh kg of the
cardamom was harvested from Kailashahar and
Kumarghat Ranges and was awaiting notification of
royalty rates so that the product could be marketed
by JFMC members for earning additional income.
Government has taken pro-active steps and notified
the royalty rate which is Rs. 70 per kg of dry product.
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The cardamom having a pleasant aromatic odour,
has a number of medicinal and culinary values which
holds tremendous potential for value added products
and can also give a much needed thrust to herbal
products manufacturing sector in the State.

Various authors in this issue have, however,
sounded caution that the wild harvesting of large
cardamom from the forest of Tripura could be a short-
lived affair unless appropriate measures are taken for
its systematic cultivation and harvesting. The authors
have also shown that the cultivation of large
cardamom makes a financially viable proposition and
even highly attractive investment. This makes it a
perfect fit for cultivation in the RoFR land, as
beneficiaries were accustomed to using blanks in the
forest land for cultivating such cash crops. The
authors have also pointed towards the need for
assessment of the resource available in the forests and
take measures for its systematic regeneration. The
CEO & PD, Tripura JICA Project has already written
to the territorial Divisions to be in readiness to take
up regeneration of the species from the coming
plantation season. However, this will require building
up of quality planting stock divisionwise which
would need advanced planning. Hope this issue on
the theme ‘large cardamom’ will be able to satisfy
the general curiosity about the product and provide
useful information for the field managers for

appropriate interventions.
Uﬁ} ,

(Angshuman Dey)
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Large Cardamom- At A Glance

*Dr. Thiru Selvan and Pawan K Kaushik**
* Assistant Professor, Tripura University, Agartala
** Scientist, CFLE, Agartala

Common names: Large cardamom, Badi elaichi, Hill
cardamom, Indian cardamom, Nepal cardamom, Black or
Brown cardamom.

Vernacular names: Badi elaichi (Hindi, Urdu), Boro elaichi
(Bengali), Black cardamom and Nepal cardamom (English),
Elaa (Nepalese).

Scientific name : Amomum subulatum Roxb.
Family: Zingiberaceae

Origin and distribution: Naturally found on steep hills of
eastern Sub-Himalayan Region. Indigenous to moist
deciduous and semi-evergreen forests of Sub-Himalayan tracts
(Gupta, 2000); all over the mountainous area from the
Himalayas to Southern China. Native to Sikkim and now also
cultivated in other parts of India - Darjeeling, Assam, Northemn
West Bengal, Uttarakhand, Himachal Pradesh, Arunachal
Pradesh, Nagaland, Mizoram, Manipur and Meghalaya;
Nepal and Bhutan. (Gupta, 1983; Gupta & Gopakumar,
2004).

Habit: Perennial monocot, herbaceous evergreen shade-
loving plant (seophyte).

Habitat

Climate: Naturally on steep hills which receive a well-
distributed rainfall spread over around 200 days with a total
of about 3,000-3,500mm/year. It grows up to 600-2,350 m
above mean sea level.lt is commercially cultivated in lower
altitudes of cooler areas and higher altitudes of warmer areas.
The plants remain dormant during winters and it can
withstand temperature up to 2°C but the plant is susceptible
to frost injury. It performs well under shade. Vigorous growth
is observed during the summer monsoon months (Nandkarni,
2000). Waterlogged conditions are detrimental to the growth
of the plants.

Soil: It grows in moist, shady side of mountain streams and
hilly slopes, in rich well-drained forest soils having plenty of
humus. It requires moist,well-drained, loose, slightly acidic,
sandy loam to loamy soils. Ideal pH for its growth is 4.5-6.0.

CHARACTERISTICS:

Plant:Tall herb with leafy shoots, 1.7 to 2.6 m in height with
hidden rhizomes. Possess 9 to 13 leaves in each tiller. The
plant matures during the third year of its growth and its height
ranges between 1.5 to 3m.

Leaves: 30-60 cm in length, glabrous on both
sides with a prominent mid-rib. Leafy shoots
are formed by long sheath like stalks encircling
one another.

A large cardamom bush

Inflorescence: Condensed spike with
vellowish perianth having 10-15 fruits.

Fruit: Round or oval shape, capsule with
reddish brown colour. Each capsule is
trilocular with many seeds.

Large cardamom in the wild

Flowering: May — July.
Fruiting: August — November.

Propagation: Raised artificially through seeds
and suckers.

Harvesting: August to October.

Uses : Frequent adjunct to other stimulants,
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bitters and purgatives, used in the form of tincture or
powder (Dey & Badhadur, 1973); in perfumery; in
Indian, European, Ayurvedic and Unani medicines.
It acts as carminative, stomachic, diuretic, an
effective cardiac stimulant and is a remedy for throat
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and respiratory troubles. Flavourant in dishes like
Pulav, Biryani, meat preparations and in cola,
biscuits, cordials and liquors. Ingredient in curry
powder and spice masala mixtures.

Large Cardamom Cultivation in India

Aparna Jaiswal
Assistant Professor, INKVV, Jabalpur

Introduction

Large cardamom is an important spice and has
been used in Ayurveda since ancient times. Its seeds

contain 2-3% essential oil. The aroma of cardamom % .

essential oil is warm-spicy, sweet, somewhat floral and
camphoraceous. India is a major producer, consumer
and exporter of this spice crop.

Dried large cardamom
Varieties -
There are mainly six varieties:

Bebo: The plants have rhizomes. It is a drought
tolerant variety. The seeds contain 2% essential oil.
The capsules are medium to bold in size. Plants are
tolerant to foorkey viral infection.

Bharlangey: Plants grow very tall up to a height of
2.8m. It bears 15-20 capsules per spike and 40-60
seeds per capsule. It yields 500 kg of cured capsules/
ha and contains 2.5% essential oil in seeds.

Golsey: The plants of this variety are less vigorous in
growth mostly grown at low and mid elevations. It is
self shaded. The clump size is smaller with less
number of tillers and hence best suited to close
spacing. Capsules are bold, roundish with reddish-

brown to dark-pinkish in color. Consistent performer
though not a heavy yielder. Immunity is found to
chirkey and is susceptible to fungal leaf-spot disease.
The capsules contain about 40-55 seeds; volatile oil
content of the seeds is 2-3%.

Ramla : The plants are tall and vigorous. The capsules
are dark pinkish, uniform and medium-bold in size
having 25-35 seeds. Seeds contain 2.2-3.0% volatile
oil. Plants are moderately tolerant to chirkey but
susceptible to foorkey disease.

Ramsey: The plants are tall, vigorous, slanting with
drooping leaves. Best suited to higher altitudes and
steep slopes. Capsule size is small with less number
of seeds (16-30), reddish-brown to maroonish. The
essential oil content in seeds is about 1.5-1.8% on
volume by weight basis. It is susceptible to chirkey
and foorkey especially at lower altitudes.

Sawney: The plants are vigorous-growing with
maroonish to greenish-brown leafy stems slightly
tapering towards apex. Capsules are reddish-brown
to maroonish, variable in size from medium to bold
with volatile oil content of 1.8-2.5%. Plants are
susceptible to both viral and leaf-spot and spike-
rot diseases.
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Propagation and Planting: Only vegetative
propagation by suckers is commercially practiced. It
is essential to locate the main field near the perennial
water source. A permanent curing shed should also
be made preferably at the entrance. It is necessary to
establish shade plants well ahead of planting in the
main field. Important shade trees are Alnus nitida (Utis
or Himalayan alder), Schima wallichi (chillowne),
Terminalia myriocarpa (panisaj), Bucklandea
populnea (pipli), Macaranga denticulata (Malato) and
Edgeworthia gardneri (Argali). The shade trees are
planted at a spacing of 7-10m between plants for
uniform shade on plantations.

The suckers and bare-rooted seedlings are planted
in shallow pits with stakes, whereas polybag seedlings
do not require stakes as they have well-established
roots.

Aftercare: Weeding, mulching, irrigation and shade
regulation should be done at regular interval of time.

Irrigation; Cardamom plants do not tolerate drought.
It is necessary to maintain constant moisture for better
growth. Under cultivated condition irrigation is
necessary during summer months and once in every
10 days during December-April. Constant
maintenance of optimum soil moisture level ensures
early fruit bearing. Drip irrigation or sprinkler irrigation
is most efficient.

Shade regulation: Tall-growing trees are pruned
regularly at a height of 4-5m to promote spreading
habit with renewed vegetative vigour to provide a
uniform shade.

Rouging and Gap-filling: Removing of affected and
diseased plants is done to maintain effective plant
population. Gap filling is done by removing the
damaged and diseased plants and replacing them
with healthy ones. This also helps maintain an
effective plant population. The ideal time for gap
filling is May—july.

Manuring and Fertilization : Major fertilizer
application is done during April = May by providing
forest soil or leaf litter @ 5kg mixed with low graded
composite NPK fertilizer (15:10:12) @ 0.2kg/plant.
Fertilizer mixture consisting of 20g DAP (Di-
Ammonium Phosphate) and 15g MOP (Murate of
Potash) dissolved in 2 liters of water may be drenched
twice around each plant during April-May and
October—November. Drenching of fertilizer mixtures
@ 3-5 litre along with 10-15kg leaf litter/plant is very
effective. Earthing up around the clump, once, soon
after harvesting, also ensures better management of

Page5

available nutrients in the soil apart from acting as
mulch.

Flowering and fruiting: The flower bud differentiation
occurs from August in lower altitudes to October in
higher altitudes. The initiation of flower buds occurs
before winter on lower elevations but further
development takes place only after the lapse of cold
period in early March. On the other hand, in higher
elevations, the flower-bud initiation and development
occurs post-winter in Arpil-May resulting in late
flowering by at least 2—3 months compared to plants
grown at lower elevations. Rains during flowering is
detrimental as it hampers foraging activity of the
pollinating bees, affecting the sensitive flowers and
resulting in poor capsule setting and barren spikes.

Harvesting and Post-harvest Management: Fruit
bearing clumps are cleaned by removing diseased
and damaged shoots. The spikes are harvested using
a sharp-edged knife. Generally, harvesting is done
during August—September at low and mid altitudes
and November-December at high altitudes.

e -

A large cardamom culm

It becoms for harvesting within two or three years after
planting in the main field. But plants start heavy yield
from fourth year onwards. An average yield of about
450kg dry or cured capsules may be obtained from
a hectare of crop during fourth to tenth year.
Sustained yields are normally expected up to fifteenth
year from planting. However, constant replanting by
replacing the old and degenerated clumps every year
in the plantation along with optimum shade and
nutrition may keep them productive for many more
years.

Raw capsules contain moisture and hence are of poor
keeping quality. Therefore, they are immediately
cured to retain only about 10-13% moisture on dry-
weight basis. The retention of natural colour and
flavour during curing is most important. The flavour
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constituents are highly volatile and are easily lost due
to direct heat and higher temperatures (>55°C).
Therefore, it is necessary to adopt appropriate curing
techniques.

Curing of raw cardamom: Curing process involves
indirect heating of the raw capsules at an optimum
temperature range of 50-55°C which is followed by
rapid air circulation within and afterwards exhaustion
of moist air from the curing unit.

Packing of cured cardamom: Packing is done in
insect-proof bags, coal-tar coated and polythene lined
gunny bags. Curing of capsules up to a moisture level
of 10% and packing them in air-tight containers
ensure protection against insects.
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Chemical Constituents of Amomum subulatum Roxb.

Dr. 5 C Biswas
Scientist B, Rain Forest Research Institute, Jachat, Assam

Amomum subulatum is a perennial herbaceous plant
with subterranean rhizomes which produces several
leafy shoots and panicles. It contains 1.95 to 3.23%
of essential oil having typical characteristic flavor and
possesses stimulant, stomachic, alexipharmic and
astringent effects. The fruits are prescribed to treat
indigestion, vomiting, biliousness, abdominal pains,
rectal diseases, throat troubles, congestion of the lungs,
inflammation of the eyelids, digestive disorders,
pulmonary tuberculosis, loss of appetite, gastric
troubles and liver complaints. Due to its pleasant
aroma, it has been used as an essential ingredient in
mixed spices.

Phytoconstituents: Large cardamom contains 8.6%
moisture, 5% total ash, 1.5% ash insoluble in acid,
3.5% water soluble ash, 4.88% alcohol extract, 4%
non-volatile ether extract and 91.4% of total solid. It
contains 1.95 to 3.32% of essential oil having
characteristic aroma and possesses medicinal
properties. It is reported as an official drug in
Ayurvedic Pharmacopoeia due to its curative as well
as preventive properties for various ailments. The
major constituent of large cardamom essential oil is
1,8-cineole. The monoterpene hydrocarbon content
is in the range of 5 to 17% of which lamonene,
sabeinene, and pinenes are the significant
components. The terpinols comprise approximately
5 to 7% of the oil. Due to the presence of these
compounds, it has pharmacognostic properties such
as analgesic, antimicrobial, cardiac stimulant,
carminative, diuretic, stomachic etc.

The chemical compaosition varies with variety, region
and age of the product. The fruit on an average
comprises of 70% seeds and 30% skin.

Analysis of the essential oil of large cardamom:

The oil components showed qualitative and
quantitative variations in the composition. Chemical
analysis led to the identification of 55 compounds
representing 98% of total oil. Major components in
the oil were 1,8-cineole, a-terpineol, DL-limonene,
nerolidol, 4-terpineol, &-terpineol, -3-carene, f-myrcene,
germacrene D, a-terpinene and longifolenaldehyde. The
oil yields obtained were 9.8-19.5 g/kg. Cardamom
oil from Himachal Pradesh was found to contain new
compounds, viz. 4-terpineol,d-3-carene, trans-
sabinene hydrate, 1-phellandrene, a-terpinene,
bicyclo-germacrene, isopinocarveol and ledenoxid-
Il e - terpenyl acetate, the major constituent of small
cardamom, was also detected in the oil of large
cardamom grown in Himachal Pradesh. Application
of aroma extract dilution analysis revealed 35
compounds having aroma impact with the flavour
dilution factor ranging from 2 to 1024, and 34 of these
compounds were identified. The five most intense
aromatic components are DL-limonene, 1,8-cineole,
B-myrcene, o -pinene, a-basabolol. This is the first time
that the characterisation of odour-active compounds
has been carried out on large cardamom.

The presence of new compounds from the cardamom
oil from Himachal Pradesh make the aroma of the oil
different from large cardamom oil of Sikkim and could
offer potential as a new food flavour.


































