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EVOLUTION OF SEED SPICE FARMING IN INDIA:
INTEGRATING TRADITION WITH INNOVATION

Aruna T.N', P.K. Sahoo? D.K. Kushwaha®, Soumya Krishnan. V*

Abstract

Seed spices play a crucial role in the Indian
spice economy, contributing significantly to
both area and production shares of the nation’s
total spices. However, traditional methods of
seed spice cultivation are often labour-intensive,
time-consuming, and face challenges in terms of
efficiency and productivity. This article explores
thetransformational approachtowardsenhancing
seed spice crop productivity through advanced
technologies. From seedbed preparation to
harvesting, various stages of cultivation are
examined, highlighting the challenges faced
by conventional farming operations and the
potential solutions offered by modern agricultural
techniques. The adoption of driverless systems,
robotics, precision agriculture, and sustainable
practices are discussed as key components
in revolutionizing seed spice cultivation. By
leveraging these advanced technologies, there is
a significant opportunity to increase efficiency,
improve quality, and ensure the long-term
sustainability of the seed spice sector in India.

Keywords: Seed spices crops, Mechanization
level, Automation, Precession.

Introduction

Seed spice are the crops having seed as
main economical part, used in whole or value
added form for imparting flavour, aroma and
pungency to food. Other than culinary they are
widely used in Pharma and other industries
for carminative and preservative purposes. As
result of diverse agro climatic conditions India
produces more than 20 seed spices. Cumin,
coriander, dill seeds, fenugreek and fennel are
the major seed spices cultivated in the country.
Different states are known for different spices but

seed spices are mostly grown in Rajasthan and
Gujarat with more than 80 per cent contribution
(Singh and Solanki, 2015). India, world’s largest
producer and exporter of spices produced
7.07 million tonnes of spices, coming from 3.52
Mha area during 2015-16 (Anonymous, 2017).
Seed spices play a crucial role in Indian spice
economy contributing 50.31 and 21.30 per cent
area and production share to nation’s total spices.
Individually chillies, cumin, coriander, garlic
and fenugreek are the largest grown spices in
India with 23.05, 22.79, 17.48, 8.39 and 6.42 per
cent area share to total spice and 21.88, 7.25, 8.06,
23.07 and 3.56 per cent production share to total
spices production, respectively. Spices are high
export earning commodity to Indian economy.
During 2015-16, India exported 8.43 lakh tonnes
spices valued at 2.633 million US$, comes
around 12.21 per cent to domestic production.
Spice export is very concentrated, out of the 22
spices which are commercially cultivated in the
country, 10 contributed around 90 per cent total
export earnings. In last three decades scenario
of spice production as well as export underwent
significant transformation. India exports only
15% of its production annually to meet 50-60%
of world demand (Anonymous, 2021). Thus, it
is essential to increase the productivity of seed
spice crops. The promptness of farm activities
is seen to be more important in getting optimal
yields from various crops, which is made
feasible by farm mechanisation (Tiwari ef al.,
2019). Thus, mechanization has been identified
as a major factor in increasing agricultural
productivity worldwide. The mechanization
level of horticultural crops (Fig.1), which include,
fruit, medicinal, ornamental, spice, and seed
spices crops, in various agriculture operations,
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Fig.1. Level of mechanization in horticultural crops

i.e., seedbed preparation, sowing, weed and pest
control was 60-70%, 30-40% and 40-50%. Whereas
the level of mechanization in harvesting was less
than 1% (Tiwari et al., 2019). There is a low level of
mechanization in seed spices crops for different
agricultural operations, especially in the case of
harvesting.

Conventional methods of farm operations in
seed spices crops and transformation approach
for enhancing seed spices crops productivity

Most of the farm operations in the seed spices
can usually done by the manual methods, which
leads to more time-consuming, labour intensive,
and classified as moderately heavy work.
Implementing the right machinery and toolsin the
cultivation of seed spices can significantly enhance
productivity and efficiency. In the realm of seed
spices cultivation, significant advancements
have been made in various operational stages,
leveraging technology to enhance efficiency and
yield. The transformation in farm operations
of the seed spice crop cultivation represents
a progressive approach aimed at enhancing
efficiency, productivity, and sustainability in
agricultural practices. Traditionally, many farm
operations in seed spice cultivation relied on
manual methods, which were time-consuming,
labour-intensive, and classified as moderately
heavy work (Yadav et al., 2007). However, by
incorporating modern techniques and machinery,
significant improvements can be achieved
throughout the entire cultivation process.

[]

Seed bed preparation for seed spices crops

The first step in seed spice cultivation is
preparing the seed bed to create an optimal
growing environment. Seed bed preparation
is a critical step in establishing a conducive
environment for seed spices crops often require a
fine tilth for optimal germination. Traditionally,
farmers use animal-drawn ploughs to initially
break the soil. This is followed by manual
breaking of soil clods using hand tools such as
hoes and rakes. The soil is repeatedly worked
to achieve the desired fineness. Ploughs, such
as mouldboard or disc ploughs, are commonly
used for the initial soil turning. They are
effective in breaking up the soil, incorporating
organic matter, and uprooting weeds. Following
ploughing, harrows (like disc or tine harrows) are
employed to further break down soil clumps and
smooth the soil surface, preparing a fine seedbed
crucial for many spice crops (Kepner et al., 1978).
Rotavator or rotary tillers can also be used at
this stage to achieve a fine tilth, enhancing soil
aeration and moisture retention — key factors
for seed germination (Hunt, 1983). Advanced
ploughing equipment like chisel ploughs or sub
soilers can be used for deep tillage, which helps
in breaking up compacted layers of soil, thereby
improving aeration and water infiltration (Lal
et al., 2020). Post ploughing, harrows, such as
power harrows or rotary hoes, are effective in
creating a fine tilth, which is essential for small-
seeded spice crops. These implements break soil
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clods and remove weeds, ensuring a smooth and
levelled seedbed.

Seed bed preparation has been revolutionized
with implements like driverless tractor, laser
land levellers, rotary tillers, and subsoilers.
The adoption of driverless tractors (Oscar et al.,
2023), highlighted by has been a game-changer
in seed bed preparation, bringing precision
and efficiency to a previously labour-intensive
process. These autonomous vehicles can be
programmed for specific tasks like ploughing,
ensuring uniform soil texture and depth, crucial
for seed spices. Laser land levellers (Chen et al.,
2022) have significantly improved the evenness
of the field surface. This is particularly important
for spices like coriander, where even germination

Existing/ Traditional

o, i S

a. Animal operated

b. Tractor operated

Sowing / Planting of seed spices crops

Conventionally, sowing of seed spices is
through broadcasting by hand is common, though
it requires skill to achieve even distribution. In
some regions, farmers use a ‘pora’ or a ‘kera’
(traditional hand-held seed drills) for sowing
smaller seeds like cumin or mustard. These tools
allow better control over seed depth and spacing
compared to broadcasting. Seed rates and sowing
times are based on generational knowledge and
local climatic conditions. Uniform and precise
sowing is crucial in seed spice cultivation. Seed
drills are widely used for this purpose, ensuring
consistent depth and spacing of seeds. Precision
seed drills are particularly advantageous as they
improve germination rates and optimize plant
density (Ivancan et al., 2004; Xia et al., 2011)

Approach

c. Driverless tractor

Fig.2: Transformation in seed bed preparation of seed spice crops

and water distribution are key. Jagvir, (2006)
emphasize the role of rotary tillers and subsoilers
in preparing the soil. Rotary tillers create a fine
tilth suited for small seeds, while subsoilers break
up deeper soil compaction, promoting better root
growth and water infiltration.

Existing/ Traditional

a. Manual method

n i

b. Tractor operated

The sowing process has seen a shift towards
precision agriculture. Vacuum planters and
pneumatic seed drills (Singh et al., 2005; Kumar et
al., 2015 and Pareek et al., 2023) offer precise seed
placement and depth control, crucial for uniform
crop growth. The use of GPS technology in

Approach

c. Robotic

Fig.3: Transformation in sowing operation of seed spice crops
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sowing equipment (He et al., 2021) allows farmers
to maintain exact row spacing and planting
patterns. This technology not only optimizes
plant density but also facilitates subsequent farm
operations like weeding and harvesting.

Plant protection in seed spices crops

Similarly, conventional plant protection
for seed spices primarily involves manual
weeding, which is labour-intensive but crucial
for these often low-growing crops. Farmers
also use traditional knowledge of crop rotations
and intercropping to naturally reduce pest
populations. For instance, growing certain spices
alongside legumes can enhance soil fertility
and deter pests. Homemade natural pesticides,
like extracts of neem or other locally available
plants, are commonly used. The use of sprayers
for the application of herbicides, pesticides, and
fungicides is a critical aspect of plant protection
in seed spice cultivation. Implement-mounted
or tractor-mounted sprayers ensure efficient
and even application of chemicals (Pramod et
al., 2023; Valla and Yadav, 2023). For mechanical
weed control, cultivators are effective, offering
a sustainable alternative to chemical methods.
These cultivators can be adjusted to suit the row
spacing and growth stage of the crop (Hussain et
al., 2018).

In the domain of plant protection, automated
sprayersand drones (Yallappa etal., 2017; Zhang et
al., 2023) ensure precision application of targeted
pesticides and herbicides, minimizing chemical
usage and environmental impact and reducing
exposure risks. Drones are particularly effective
in large or difficult-to-reach areas. Additionally,

Existing/ Traditional

a. Manual method

b. Tractor operated

sensor-based technology (Subramanian et al.,
2021; Abbas et al., 2023) is being used for early
detection of diseases and pests, allowing for
timely and precise interventions, which is critical
in maintaining the health of spice crops.

Harvesting of seed spices crops

Traditional harvesting is predominantly a
manual process. Farmers use hand tools like
sickles to harvest the crops (Alam, 2007; Lal et
al., 2014). Manual harvesting is time- consuming,
labour intensive, and classified as moderately
heavy work (Yadav et al, 2007). The labour
intensive harvesting operation incurs additional
expenditures, reducing farmer profits. As a
consequence, a mechanical harvesting method
is required to deal with the rising area of crop
producing land (Kiran et al., 2017). This method
is labour-intensive but allows for selective
harvesting, which is crucial for many seed spices
that mature unevenly. Threshing is also typically
done by hand or using simple tools, a process
that is time-consuming but gentle on the seeds.
Drying is done naturally, with the harvested
spices spread out in thin layers under the sun,
which requires careful monitoring to prevent
overexposure or moisture ingress.

Harvesting techniques have evolved with the
introduction of semi-automated harvesters and
robotic picking systems (lida et al., 2013; Silwal
et al., 2017; Xiong et al., 2020). These technologies
ensure gentle handling of crops, minimizing
damage and optimizing yield. This approach
not only improves efficiency but also reduces the
labour-intensive nature of traditional harvesting
(Eberhardt and Vollrath, 2016; Zhang et al., 2019).

Approach

— o

c. Drone sprayer

Fig.4: Transformation in crop protection/operations for seed spice crops

[]
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Existing/ Traditional

a. Manual method

b. Tractor operated

Approach

c. Drone sprayer

Fig.5: Transformation in Harvesting of the seed spice crops

Challenges in conventional farming operations
in seed spices cultivation

In the seed spices cultivation, from seedbed
preparation to harvesting faces numerous
challenges, impacting efficiency, quality, and
profitability (Alam et al., 2007; Manisha et al.,
2021). Each stage presents limitations across
various methods, including manual labour,
animal power, and tractor-based tools. Seedbed
preparation relies on manual labour or animal-
drawn implements, resulting in slow progress,
limited area coverage, and potentially uneven
tilth, while tractor-powered solutions offer faster
coverage but come with drawbacks such as high
initial investment, fuel dependence, and risk of
soil compaction (Kumar et al., 2023). Despite the
potential for faster coverage, tractor-powered
solutions come with their own set of drawbacks,
including high initial investments, dependence
on fuel, and risks of soil compaction (Mehta et al.,
2014; Kumaretal., 2023). Similar challenges persist
during sowing, crop protection, and harvesting
stages, exacerbating issues related to accuracy,
effectiveness, and labour intensity. Moreover,
beyond these individual stages, concerns such
as access to water, irrigation efficiency, and
post-harvest handling further compound the
complexities of seed spice cultivation. To address
these multifaceted challenges and ensure the
sustainable success of seed spice cultivation, it
is imperative to explore innovative solutions,
including improved tools, mechanization tailored
to specific crops, and the adoption of sustainable
practices. Additionally, investing in research for
resilient crop varieties and providing education
and training for farmers on modern farming
techniques will be essential for overcoming these
hurdles and driving positive changes in the
industry.

: '_ : *C Less Productivity )
: *C Tediousness )

Discomfort and
Drudgery

LI O

Fig.76. Chalienges in conventional methods of
seed spices crops cultivation

Scope of advanced technologies in cultivation
of seed spice crops

Traditional seed spice cultivation faces
numerous limitations, impacting efficiency,
quality, and sustainability. Advanced technologies,
including driverless systems and robotics, offer
a ray of hope, holding immense potential to
revolutionize various stages of the cultivation
process, from seedbed preparation to harvesting
and beyond. Enhanced precision and efficiency
are achieved through techniques like precision
agriculture, where driverless tractors, robotic
planters, and drone-based soil analysis promise
pinpoint accuracy in seedbed preparation,
sowing, and resource management, optimizing
yield and minimizing waste (lida et al., 2013;
Silwal et al., 2017; Xiong et al., 2020; Oscar et al.,
2023). Al-powered solutions further enhance
precision, with seed drills guided by Al
algorithms and robotic weeders equipped with
image recognition ensuring optimal seeding
depth, targeted weed control, and reduced
reliance on herbicides (Wu et al., 2020; Singh et
al., 2015). Additionally, deploying teams of small
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robots for tasks like weed control, irrigation,
and data collection through swarm robotics
offers efficient solutions while minimizing soil
disturbance (Zhang et al., 2022; Sharifnasab et al.,
2023.). Sustainable practices and environmental
protection are furthered by wireless sensor
networks enabling real-time monitoring of
soil moisture and nutrient levels, facilitating
precision irrigation and reducing water waste and
environmental impact. Moreover, drone-based
spraying allows targeted application of pesticides
and fungicides, minimizing environmental
impact and ensuring optimal pest control
compared to traditional methods (Yallappa et al.,
2017; Subramanian et al., 2021; Zhang et al., 2023;
Abbas et al., 2023). Utilizing natural enemies
of pests delivered by drones or robots offers a
sustainable alternative to harmful chemicals,
promoting ecological balance. Improved quality
and reduced losses are achieved through robotic
harvesters equipped with advanced grippers
and sorting mechanisms, selectively harvesting
mature seeds, minimizing damage, and ensuring
consistent product quality (lida et al., 2013; Silwal
et al., 2017; Xiong et al., 2020). Additionally, Al-
powered drying and storage systems optimize
drying parameters and storage conditions based
on sensor data and machine learning, minimizing
post-harvest losses and preserving spice quality.
Despite the vast scope of advanced technologies,
challenges such as initial investment costs,
infrastructure development, and access to
skilled personnel remain. Collaborative efforts
between researchers, farmers, policymakers, and
technology developers are crucial to overcome
these hurdles and make these advancements
accessible and affordable for the seed spice

( High Productivity )

( Precession and Automation )

C Labour and cost savings )

AR E

sector. Embracing these innovations has the
potential to transform seed spice cultivation into
a more efficient, sustainable, and productive
endeavor, ensuring the long-term success of this
vital agricultural sector while safeguarding the
environment and human well- being,.

Conclusion

The adoption of advanced technologies holds
immense potential for transforming seed spice
cultivation in India. Significant improvements in
efficiency, production, and sustainability could
be accomplished by addressing the limitations
of conventional farming methods and adopting
novel technologies such as autonomous systems,
robots, and precision agriculture. However,
challenges such as initial investment costs,
infrastructure development, and access to
skilled personnel must be overcome through
collaborative efforts between stakeholders.
Through the integration of advanced technologies
and sustainable practices, the seed spices sector
can thrive, ensuring the continued success of this
vital agricultural industry while safeguarding
the environment and supporting the livelihoods
of farmers.
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IMPORTANCE AND CULTIVATION OF BYADAGI CHILLI
(Capsicum annuum L.) IN KARNATAKA - AN OVERVIEW

Srinivasappa, K. N. and Pallavi Wani*

Spices are used for the seasoning of foods,
among them, Chilli is one important spice used
all over the world in one form or the other. Chilli
(Capsicum annuum var. annuum) belongs to the
genus capsicum under the solanaceae family
with chromosome number 2n = 24. Chilli is the
most important spice and commercial crop of
India due to its pungency, taste, appealing colour
and flavor as a spice. Chillies are native of Peru
and Mexico. The pungency is due to alkaloid
capsaicin. It is also grown for industrial purpose
for extraction of oleoresin. Green fruit of chilli
is one of the richest sources of anti-oxidant and
vitamin — C. Pungency in chilli is present in
placenta and pericarp of fruit.

Indiais the world’s top producer and exporter
of chilli. The major chilli producing states in India
are Telangana, Karnataka, Madhya Pradesh,
Orissa, Gujarat, Assam, Punjab, Rajastan, Uttar
Pradesh and Mizoram. Approximately 33 per
cent of India’s entire chilli production comes
from Telangana. The prominent types of chilli
cultivated in India are Kashmiri, Guntur, Jwala,
Byadagi, Boria, Sankeshwar, Naga and Bhut
Jolokia, Mathania, Bhavnagri, Kanthari, Longi,
Ramnad Mundu, and Fhani.

In India, due to continuous cultivation of
Capsicum sp. for about 500 years and the crop
being often cross pollinated, number of landraces
has been evolved. Among landraces, Byadagi
chilli for colour and Naga Jalokia for pungency
have gained popularity with potential industrial
importance. One popular species of chilli that is
grown in Karnataka is Byadagi. Byadagi chilli,
named after town Byadagi in Haveri district, is
grown in Dharwad, Gadag, Bagalkot, Belagavi,
and parts of Chitradurga, Davangere, and
Chikkamagaluru districts. The Byadagi chilli
has demand in the food, cosmetics, beverages,
pharmaceuticals, and textile industries. It is also
exported as oleoresin to the US, Europe, and
West Asian countries (Reddy and Ponnam, 2023).

Byadagi chilli

Byadagi chilli is a famous variety of chilli
grown in Karnataka state. The Byadagi chilli
plant grows to a height of 1 m with a spread of
1 m. Leaves are thin and light green in colour. It
is a branching type. Fruits attain deep red colour
on maturity and develop wrinkles on the surface.
Byadagi chilli is a long (12-15 cm) and thin, bright
red variety of chilli characterised by wrinkles
on the pods. Byadagi chillies are famous for its
aroma and deep red colour. Byadagi chillies have
the highest colour values of 80-130 ASTA colour
units. Byadagi chillies have mild pungency and
moderate seed content. The capsaicin (which gives
hot and spicy kick to chillies) content of Byadagi
chillies varies from 0.8 to 1.3 per cent. Byadagi
chillies have been tagged with Geographical
Indication (GI application No. 129) product of
Karnataka. There is huge demand for oleoresin
extracted from Bydagi chillies across the globe
especially USA, Japan and European countries.
Apart from oleoresin, there are more than 25
industries in Byadagi that produce powder and
supply to several masala manufacturers and now
Byadagi area is known for several small-scale
industries based on chilli cultivation providing
lot of employment opportunities. The GI status
will help to get higher prices and high net income
to the farmers and also at international market.

Chilli yield ranges from 0.5 to 1.25 MT/
ha in the districts such as Bellary, Raichur, and
Gulbarga where Guntur variety was cultivated
previously, have switched to growing Byadagi
variety chillies, which has higher oleoresin
content and an optimum yield ranges from 3.75-
5.00 MT/ha.

Varieties of Byadagi chilli

There are mainaly two varieties of Byadagi
chillies grown. They are, Byadagi Kaddi and
Byadagi Dabbi.

* Department of Horticulture, University of Agricultural Sciences, GKVK, Bangalore, (Karnataka), 560065.
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Fig. 1. Matured and dried Byadagi chillies

Byadagi Dabbi

The Byadagi Dabbi is suitable for green as well
as dry chilli purpose. The fruits are of medium
length (8-10 cm), a little curved at the apex and
slightly bulged at the base of the calyx (Fig.2a).
This variety possesses the highest colour value
and mild in pungency. It is more susceptible to
pests and diseases.

Byadagi Kaddi

The Byadagi Kaddi (Capsicum annum var.
Acuminatum Fing) has a fruit length of 10-15 cm
with negligible pungency. It is slender, linear,
light green in colour, and the colour turn to deep
red at maturity and develops the characteristic
wrinkles at the ripening stage. This variety
possesses the highest colour value (Fig 2b). It
has its calyx covering its pod, and is reasonably
resistant to pests and diseases.

Fig. 2a. Byadagi Dabbi

Fig. 2b. Byadagi Kaddi

Area and production

India contributes around 43 per cent of world
chilli production. India is the largest producer of
chilli crop, which is grown over an area of 7.32
lakh hectares with an annual production of 19.88

lakh tonnes with the productivity of 2716 kg/
ha (Anon, 2021). The important states growing
chilli are Andhra Pradesh, Karnataka, Orissa,
Maharashtra, West Bengal, Rajasthan and Tamil
Nadu. Karnataka ranks second in area with
1.67 lakh hectares and Production of 1.06 lakh
tonnes of dry chilli after Andhra Pradesh. (Anon,
2021). Northern Karnataka is an important chilli
growing area and it is highly concentrated in the
districts like Dharwad, Gadag, Haveri, Koppal,
Bellary, Raichur, Kalaburagi and Belagavi.
The districts of Bellary, Dharwad and Haveri
contribute to 46 per cent of the State’s area and 38
per cent of the State’s production.

India leads in Chilli exports

India is the only country where many
varieties of chilli with different quality factors are
grown and it earns tremendous foreign exchange
by the export of chilli, oleoresin (of low, medium
or high pungency) and chilli powder. Among
different chilli cultivars Byadagi, a local land race
is the most popular variety known for its mild
pungency, fruit colour, aroma, oleoresin content
and other characteristics. These properties have
made it an exportable produce across the globe.
As per the estimates, the export of chilli from
India was 81 thousand crores, of which Karnataka
exports 49.18 crores (DGCIS, 2022). Nearly 75 per
cent of Byadagi chillies sold in the market are
exported in either direct or indirect forms mostly
to Europe, America and Middle East countries.

Export: Byadagi chilli traders of Karnataka are
mainly supplying Byadagi chilli to the leading
exporters located at Cochin, Kerala and in turn,
after value addition, products like Paprika
Oleoresin are exported. There is huge demand for
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oleoresin extracted from Byadagi chillies across
the globe especially USA, Japan and European
countries.

Importance of Byadagi chillies

Chilli from India is highly regarded for its
rich colour and degree of pungency worldwide.
Pungency and color are the two primary
features that determine the quality of chilli
fruits. Capsaicinoids are a vital class of phenolic
compounds found in members of the Capsicum
genus. Capsaicin is extensively employed as
both a flavor enhancer and preservative in food
formulations. Additionally, it serves as an active
component in packaging film and functional
food applications (Rezazadeh et al., 2023). Red
chilli has been considered as a very good source
for natural carotenoids. Coloring compound
in byadagi chilli due to capsanthin is a natural
red dye of the xanthophylls class of carotenoids
and it is the most crucial carotenoid pigment.
Due to its potent antioxidant effects, capsanthin
has been shown to have various health benefits,
including chemopreventive, antitumor, skin
photoprotective, anti-inflammatory, and anti-
diabetic properties (Kennedy et al., 2022).

Byadagi chilli is mainly consumed as ground
spice powder in many Indian foods. Byadagi chilli
is preferred in many preprations such as pickles,
masala products, chutney and chilli powder as it
allows bringing out the best colour naturally.

Byadagi chilli is heavily used in extraction
of oil called oleoresin. Oleoresin is concentrated
form of the spice consisting of the volatile
essential oil and the non-volatile resinous fraction
representing the flavour and taste of the spice.
They are obtained mainly by solvent extraction
from the spice. About 50 litre of oleoresin can be
extracted from about 1 metric tonne of chillies.
The oleoresin is used as colouring agent in
production of cheese, sauces, spice mixtures,
etc. It is also used in confectioneries, cosmetic
industry, beverage industry for toning of fresh
wine, meat industry, pharmaceutical industry,
poultry and cattle feed industry and as a dye in
textile industry.

Market Potential

Dry chilli farming is more beneficial than
green chilli farming because there is still a strong
market demand for it. Byadagi chillies are dried
and processed by growers are typically sold in
gunny bags weighing 30-40 kg. Dried Byadagi
chillies are available in a variety of types in the
market, including Byadagi chillies with stems,
Byadagi chillies without stems, crushed dried
red chilli flakes and dried red chilli powder. The
dried whole chilli (with and without stem), chilli
powder (ground and crushed), chilli paste, chilly
chutney and chilli seeds are all products of the
Byadagi chilli. It is still in high demand in the
oleoresin industries.

The oleoresin manufacturers in international
(Sri Lanka, Bangladesh, America, Europe, Nepal,
Indonesia, Mexico) market are using Byadagi
chillies as a substitute for paprika. The traders are
mainly supplying Byadagi chilli to the leading
exporters located at Cochin (Kerala), Tamil Nadu,
West Bengal and in turn, after value addition,
product like Paprika Oleoresin is exported.

Quality of Byadagi chilli

The name Byadagi is associated with Byadagi
Chilli with its deep red color with (American Spice
Trade Association or ASTA) color unit values of
160 to 300 and thus has higher color compared
to any other type of chilli in India. The chilli is
wrinkled and the quality also depends upon the
wrinkled chillies, the higher the wrinkle, higher
is the quality. Thus, the price offered for red chilli
is associated with ASTA color units and higher
the ASTA color unit, higher is the price. When
compared with other chilli varieties, the use of
plant protection chemicals for Byadagi chilli is
low. With the modest content of capsaicin, its
relatively low pungency, unique flavor, as also
having the GI tag (129), the Byadagi chilli, has
high demand for both as spice and as oleoresin
(Hiremath et. al., 2020). The oleoresin (oil) from
Byadagi chilli is popular and used in cosmetics,
food preparations, in pharmaceuticals etc.
Seeds of chilli are rich in oil (16-25 %) which is
profound in linoleic acid (68-72 %) and palmitic
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acid (13-15 %) content. Seed oil has various
applications in healthcare and anti-aging.
Capsaicin and other capsaicinoids have a vast
clinical and pharmacological application due
to strong biological activity for the treatment
of neurological and musculoskeletal pain, and
oxidative and inflammatory disease situation
(Poornima et. al., 2024).

long raised beds of one metre width with 30 cm
wide with drinage channels in between the beds
or by pro-tray method. The seed rate for Byadagi
chilli for transplanting is 1.0-1.25 kg/ha. 40-45
days old seedlings are transplanted on raised
beds, during the months of May-June at the
spacing of 60 x60 cm.

Fig. 3. Oleoresin extraction from dry chilli

Crop Cultivarion
Geographical Requirements

The Byadagi chilli crop requires a warm and
humid climate during the growing period and
dry weather during the period of maturation of
fruits. Byadagi chilli can be grown in varied soil
types but well drained loamy soils (black and
red lateritic soils rich in potash having a pH of
5.5-6.5) is ideal. Byadagi Chilli can be grown in
tropics and sub tropical regions receiving 500 —
800 mm annual rainfall. The ideal temperature
requirement between 20-38° C with warm humid
conditions which improve the growth while dry
conditions enhance maturity.

Planting methods

Transplanting is the most common method of
sowing Byadagi chillies although direct sowing
in lines is followed under rainfed conditions. In
direct sowing, seeds are sown on a well prepared
field during the end of March to first 2 weeks of
April with the seed rate of about2.5kg/ha. The gap
filling and thinning operations are conducted 4-5
weeks after sowing. In transplanting of seedlings,
seeds were grown in the nursery on conveniently

Yield and quality of chilli can be enhanced
with the use of improved cultivation practices
such as mulching, drip irrigation and fertigation,
use of integrated pest and disease management.

Harvesting

The flowering of Byadagi chilli commences
40 days after transplanting with a peak flower
production from 60 to 80 days after transplanting.
There are 2 peaks of flowering in Byadagi chillies
at 50 and 70 days of transplanting. On an average,
Byadagi chilli produces about 200 flowers per
plant. Harvesting season for Byadagi chillies
starts from November to January. The fruits are
plucked by hand in the ripe or nearly ripe stages
along with the fruit stalks at regular intervals.
The fruits are generally picked when they turn
bright red colour. The number of pickings varies
from 6-10 distributed over a period of 3-4 months.
Harvesting should be done at the right stage of
maturity and it depends on the market need. Fully
grown immature chillies are harvested for selling
freshly harvested chillies (vegetable purposes)
in local market. Fully mature red chillies are
harvested for canning purpose. Fully matured
red chillies are harvested for canning purpose.
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Fully matured ripe dry fruits are harvested for
making powder.

Indiais the only country where many varieties
of chilli with different growing conditions are
prevailing for quality production and it earns
tremendous foreign exchange by the export
of chilli, oleoresin and chilli powder. Among
different chilli cultivars Byadagi, a local land race

| Fig. 4. Byadagi chillies after harvest at the farm

is the most popular variety known for its mild
pungency, fruit colour, aroma, oleoresin content
and other good characteristics.

Challenges for Byadagi chilli

The Murda leaf curl disease has intensified
in conventional areas of Byadagi chilli thereby
reducing the area under chilli substantially
in Karnataka. The chilli leaf curl complex
(Murda complex) is caused by leaf curl gemini

virus (CLCV) transmitted by chilli mite

(Polyphagotarsonemus latus), whitefly (Bemisia
tabaci) and thrips (Scirtothrips dorsalis) and the

control measures are complicated as more than
one agent is involved in causing and spreading
the disease (Reddy et.al., 2014).

Summary
Byadagi chilli is commercial spice
crop having wide industrial applications.

Development of good agricultural practices
specific to areas of cultivation will help in
sustainable chilli production. Byadagi chilli is
preferred as it allows bringing out the best colour
naturally and at the same time, avoiding their
products being too pungent for consumption.
Achievements made so far in chilli improvement
and furthur multidisciplinary approaches will
help in transforming chilli cultivation into more
sustainable and economical way to keep Indian
chillies at pride globally.
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A PATENTED GINGEROL PRODUCT FROM KAU GINGER VARIETY
KARTHIKA

M.R.Shylaja’, Merina Benny?, Samuel Mathew’, P.A.Nazeem’, Benny Antony* and
E.V.Nybe!

An Indian patent is granted to Kerala
Agricultural University and Arjuna Natural
PrivateLtd., Aluvafor developingastable gingerol
product from the ginger variety “Karthika”
released from Kerala Agricultural University.
This patent is the outcome of a collaborative
research project undertaken by KAU and Arjuna
Natural, a leading manufacturer of plant-based
active compounds, with funding from the
Department of Biotechnology, Biotechnology
Industry Research Assistance Council, Govt.
of India, New Delhi. The research project was
undertaken at the Centre for Plant Biotechnology
and Molecular Biology, College of Agriculture,
Vellanikkara from 2014-2017.

Ginger finds a wide range of applications in
traditional medicine and also in the nutraceutical
and healthfood industries. Of the variousbioactive
compounds presentin ginger, gingerol is the most
potent and pharmacologically active compound
and possesses anti- inflammatory, analgesic,
antidiabetic, ~ antipyretic, ~ gastroprotective,
cardiotonic and antihepatotoxic activities. Low
recovery of gingerol from raw materials and
non-stability of gingerol in the final product are
the problems faced by the industry involved in
product development with gingerol.

Kerala Agricultural University has released
a high gingerol variety “Karthika” in 2010. The
variety is a single plant selection from somaclones
of cultivar Maran, ideal for cultivation both
as pure and intercrop, tolerant to soft rot and
bacterial wilt diseases. The average fresh yield
is 19T/ha with a potential of 27T/ha. The dry
recovery is 21.6 per cent with an oleoresin yield
of 7.2 per cent, of which 21.3 per cent is gingerols.
The purity of gingerol in the variety is good for
developing a stable gingerol product with 8-9 per
cent total gingerol.

The patent has been granted for the stable
dry gingerol product in powder form and for the
process of developing the product, for a period
of twenty years commencing from 17/5/2018. The
process consists of making purified oleoresin
from Karthika dry ginger rhizomes, removing
shogaols from the purified ginger oleoresin to
obtain gingerol enriched extract with 80-90 per
cent total gingerol and further converting the
extract to dry powder form with 8-9 per cent
total gingerol by weight and less than 1.0 per
cent shogaol by weight. With the development
of a new stable dry gingerol product in powder
form from the variety Karthika, the problems
faced by the industry in product development
could be rectified and also, the cost of production
of standardized gingerol composition could be
reduced.

The developed product if commercialized,
can be used as a nutraceutical / pharmaceutical
ingredient which has high market potential in
India and abroad. For commercialization of
the product, dry ginger of the high gingerol-
yielding variety Karthika is required in bulk
quantities without any pesticide residues. Good
Agricultural Practices (GAP) have to be followed
in cultivation to produce quality clean dry ginger.
Once the product is commercialized, there will
be a sustainable income for farmers /SHGs/FPOs
involved in the production process and for the
industry and institution.

The leading scientists involved in the
development of the product are Dr. M. R. Shylaja
from KAU and Dr. Merina Benny from Arjuna
Natural Private Ltd. Other scientists involved
in the research are Dr.Samuel Mathew, Dr. P. A.
Nazeem, Dr.Benny Antony and Dr. E. V. Nybe.

1 Kerala Agricultural University, Thrissur , Kerala 680 656

2. Arjuna Natural Private Ltd., Aluva, Kerala 683101



(Indian Journal of Arecanut, Spices & Medicinal Plants Vol. 26 (1) 18-21 (2024))

el — yure @ yRRefaal 4 gea g fhand

Iforer fER, i v araEf dremr

NG (WeR)) UH affd iR qREARN
qieT B | SHPT dS11<d A UAYH Jdioiv T o
St ufaly oRaR & wdfda g1 39 uRaR &r

B AMBRI I 8 AR 3 AGdiad 3R UThiid
fafdrear # #gwagel YfAdT < € | Her @ gfraf
H UICRid, dfcerm, FIRRM 3R R oI

IHTHHN T Pl & | TG (W) Th g
ST Il G Ol ¥ | YT AE o @
f Ugell Tl IR &3 H 8 o | ol

BT TOITd H JMHAR TR Bl hET Sl & | TolTd

QTS BId © | SAlIY ekl &1 Uil &l Fells &
w W @ W IRR H GG @l B Aagaehdra
BT QR AT ST Fehell & | AT BT XA UThicld
AR TR &R 3R fsl @l gg B & v H A

AT 9157 IdTed § 9 dad YN & dfods df¥dd

SITaT &, A1 8 dg IR Uhsad Uiy &1 |Heid

IR W IRIE 2| Iod 5T H o P )
ST 4568 BFCIX WU TR I STl g | Uold

HRAT 7; I YIGHIVT HRAT &, YGHCD AR T[T
& Rael®s WE™d B, Yerifted T Il &, 3R

H YR &I WY W IR, TRA—RA, RETHYR
et # sfik ufearen et & @ Rwd 4 &
gAD! UGTaR @1 Sl © | Aol Bl I8l JF Wy
I 99 STed @ fIU & ST ST § | 9l
HEd 59 had Il MaeId do WX AR
BHRAT B | FoTI®! A3 23 uferera gl 8| 39 I
@I A= uerR @ iRl # waRT fdhar Sar
g | el BT 3 AR TR TH Aeoll & ©U H Gl
AMfeTaRRIT 3R 3MaeTd ddt & oy ST ST
=

Jg U Sfue AR Sifdes U @ AT
Ui ®U W UIY S dlel Aishd garll & U
e HId & ©U § BRI PR AHhdT & | Ig IR
a1 Hifore ar—wafeha geal § wqfg
AT B, o & welaFizssy, wAfas RS,
RRIGHRT, TUAISSd AR TITgSd, Sl &y
TR o™ UG PR & | TRATelTS S Bl el dl

GH] 3 Afdadl # Yaaa B FEEd &
¥ WGE Bl © ol RURe Y ¥ UIfsd © | At
BT IH 3MUD AER H AMHA HIAT R Wl
@ oIy RIS AT 8 FHdT o | & 3R
U 8U Helkl @ dioll & ST A= @ &k
Ul & W@IE B 98 B oY b #Tell & w0 A
far Simar 21 F 99 SAaod SR HIfFAfea o7
A g IR g% uRIRS fafdcar yonferal # gaq
4 e & wT H SUINT fhar ST 2 39 @
AI—2 HeRl I ddt Bl A= 2o § w@re
e & foly &R gig IR BHRYfhe Haex 4

SUANT b SIrar 2 |

A & d197 @R 399 a1 uared RUA
T H Qe 7 A 8, Oiet 9 fafeoar Sl #
U WU ¥ SUYR ©, Tl B Tl Al &

foU U e YIRT B Aahdl B, T S
AP 3T Pl F9GT 98 STl 2 | SHD SffaRed,

W TR BT ST~ B B foIg RITER AT ST
2| Yokl § ST Ve, Ulsifrilee, T—ahay,
TS—s e, UdlNehclgs, Tel—sHfadal 3R

SHD! WK < DI fIqel qa1 wWeR # H1fd ARTe™
PR Fhdl & I~Id I fhaRi BT INERET H
A R BT UG H 3R A gig BT Apell ©, o

=JRT grefded ot B1d € | 4 IO Al Dl Ry

fora =l BT 31 M BT Ahell B |

S Al ailenRe wilda, yeia oF [@Qzaldendy, oRaen



Gndian Journal of Arecanut, Spices & Medicinal Plants Vol. 26-1 (2024D

SIqary AR DT AmEaEHang

I8 BS H e Hod drell Bad © SR
T B0 ¥ U H X AH B SR ST Sl
g1 3% UM e vd o & oy #es9 gl
T Y& Sferarg FHH Y @ forw syt
2| el &I g1Rd (Clay), SR iR 6 7 W 77
@ dra ®1 aMe qar, o 3fa oo e ud
T Sifdes A3 $9H] Wl & oIy Iugad = |
famid, 9 fafgat S @y, e 8 a1 SerRTa @
T 81, S8 Wkl B Tl Bl gt | el
SEKISIESICI

fRiarg o= < | At T 7 o'l 7ex iR e
gl €, Ugel Hex & ol el | fohamd @y |
fore erer fopamd @ S |

THH @ AreE § BEd S e SN

d51 $ ATAT T TEG P faonE e @
Al B folU U 3 dae & Rrad T
¥ ST MY U Bl Wd H TR fHar STrer
2| WY AR AU UM s RE (TFR) S
BRI &R & oy 3mavass 81d 2 | S & e
R HGIeTd uRudaar & o smawasd g
2| T A & oIy 98 999 RdeR @ 72 9

qorrd Wkl 1: Jor! & I8 fov 31 Saared
<o H e 2| g9dT IAred 12—13 fadea ufa
TR P BT 2 | SAD d1d H 3MMaeTd el Dl
A3 1.9 URTEId & 3R |l el &I /AT 20 Ufyd
R A 15 B R & AR 1 B 1 S| R I e 4
9 faftre 81 €1 59 5= &1 A9 7 4 9ws

IR P WY TP | Uh IR & b foru
T gier S B forw e 1 fharm ot
P JMITIHAT BT © |

THE B T
Wl B T T & oy T 3

el 3 YH Bl O & AR JAUTg PR & STITH
140—150 fad & MU Udh &R PHed & ol
TR & ST 2

Hesll AeX | Had 1 R Sifr Ood af
DI Aol B BAS & RN gY I 3FTel ay W
& W § I o ¥ | AT ¥, oFR GG o
(short duration) @I HeX &I d1d & oI KSEE] g
5 37 Tafie ©U 9 g Ao ot B A
§ w)fed | gae forg, fUwd af o wenl &
@ﬁﬁGOWEﬁuﬁﬁEﬁﬁ@(ridges)W
1 dfaeat #Hew a1} |

TP I 2 9R (1—2) #ex &I 8RA e
are (picking) & 918 W9 dieT IETS folaT SITQ
ar Hell @ b T[S PR < | Hodihd dY fh
Ol & AT JMfF © AT FT fhell S Bl w_A
DI JMALTHAT &, IR IE MaeIH &I, Al gar
arelf @ den e ghled | gad  uwErq

AT §idd, WRUTAR I AR FHIA qH BT
I PN | AT Bl 30 WR R o & ol 4-5
IR BA D WY Gy B AR Jdg & 91 Urer
TATG | Hel 1 TN TR e v =R S
TR TS S 2 | 9 31 dR TR 8 Hiex o e x
1.25 Hiex AILE (10 HIiew?) & I919 | Uh BaIR
& forg U 20 IF A orexa & B | RS @
foy Ud® 8 & Ml TWH BII—2 ATl g9 |
gl Rifga a9 & forw ufd 9§ 20—25 fdvell
TS TWE W Sl gz MR D WG AT HHIRT
STel | ST AT 75 UTH HARTIH JMEHIH A18gC
(CAN) T 40 T4 JRAT 3R 75 M AT R
HRIGE STet | §= el ¥ ol dvg 9 fAen
of | UA® I8 H 50 U el & o1 91Y &R
9 MR 95 AR WS & M8 &1 udell u=a
q Th < | fOoE & QR 918 BER ¥ RiaE w=
S| o QiR @RI SRR P UiHTed B 3R
ERIAIR B I A AP & oIt IS 98 W
4—6 THaT & @ IRl A AT & | WIell Bl




Gndian Journal of Arecanut, Spices & Medicinal Plants Vol. 26-1 (2024D

5—10 fa 91 (SURTA) TT9 dIoT SFHROT Y& & MY
ar ger <1 s9d 15 fos SWRIA 100 UM (CAN)
fha @re a1 55 M IRAT 9T I S < |
Ifg iy @1 fasr waT gor a1 &H fewar &, ar
T Uh Ao & 916 IAdd o€ & (1T 100 UTH
AT @ A1 55 U JRAT bI Uh SfcRerd AT
S < | U 60—70 &7 # UIRUUT & fog IR
g e | A e @ fore frafia siakta
R fEaTg UeH X IR TE DI WRUTAR H o
G & foly AETIgdS: ST o |

Aad &1 wE g 9 fafa

IR & TRl P TdR & 7eg F fodaR
@ IRER dd TR (RATfUd) fhar S Adbar
2| SEred ¥ Ugdl 3R JurE & foT T @r
gad! RIS Ua™ o1 genfad & arfes dielf o1
UfeRITIT & SR STS] &I &fd F F9RT I A
IR IUTE & 91K Wd H AHAdrgdd del oIg |

R fderd iR HH®U uRuder &l
geral < & fou ghlea wx fb e |\ e
AMHR AR MY & W Uiy yfoRenfig ax 7
g | s & forg dfed | dfad @1 g0 45 WM
TG IR GRS | U B G 25 FEHER I W |
3R YIS AT PIs U 9 Tl (AR SI19) af $4
Rad Tl &I QR deowd Uil 9 W < aifd 3ife
et @t g gifad |

I4vE BTl o fafer

& I IAEEE IaREG A e
D AER W B SYINT B | Al FaT el o
Rulc Iucter &1 & IR A&\ Id=ar & fAedl
g d ufd BaRIR 100 fHerm g 3R 40
fPm™ BRBRT W | Slel | Uil & AU D
T, ARSI @1 S AT iR IR BRBRA
STAl T | 9T BN AT ATSEIoH, Y9 & 45 &
3R 75 fodT & I8 T RIR RRAH AT HIA <

wRTaae T

3R Uil & d19 3ffdd g1 B9 & HRUT WRUTAR
9o Ua7 8 d € 3R 98 o § | 3R I8
AR g AT [UST AR BHA Pl YOl QAT
Bl BH DX Thd € | 3 TAAT BT AT BR
@ oIy I8 3Maedsd © fd 2—3 IR RIS A &R
afeq arell RIS I3 (el 88 8l) BT YT &N |

IGEIER LR

AT &1 g ggie T4 w0 Reyfoaat 4
IS ARE ¥ Heldl o, offd ¥ ol ReRar
sl gfg § wdpEae T |@dhdl B uRl @
Il W ¥ Wi oA & fory ugen Riarg
BT AR & IR d1€ < | §9D 18, BAA DI
i, gea! R uam &) | Sl & JhR 3R
YT & SR W RFAEAT BT AT BN | A4
3fd FIIfdT IuTE Bl UTa dR- @ foly |l
3= iR st fmfor & w9 # gafa 9 &1 8

He@yul = |

Fers AR TEE AR & $els BT R IS
@ AT Ia=TaT & fory Aol 8 | derg @l
et | 991 & s Ol FEAl BT AT
HRAT TS Fhdl © | 39D GRS Ul BT
B Al B | BAA Helg B ol d9 IR B B
W&'@WW(umbel)W'@TW”ﬁTﬁ
ST ST AT YRIRMYT | 140—150 &A1 & 918
BIAT & | Sl Bl 318 A 9o & foly Bael &
BeTS UIddIed & wAg ¥ & gRfad & | ders
& qRd 918, Ul Bl RS dTedl RIF R Ugarg
% 9 B 9T & IR BTh AR B &
HH T | ol BT R A Ug B I D
0 & of | IcUTE Bl 927 A U8l Idr gk
7o &1 STMEGR UTd BT 1A § | af 9oiR
qed 3MeMSeh <El &, dl 39 §B 999 & oy
gRfera U | FSIRA forar 51 e 2 |




Gndian Journal of Arecanut, Spices & Medicinal Plants Vol. 26-1 (2024D

PH D Qo 1 qog gttt |y
(S.No.) (Value added material)

L qrorefiel det (4157 Tl 2—3%)

Volatile oil (seed contains 2-3% oil)

2. IS ECIIREINEE]

Seed oleoresins

3. AR qETgaHRT I

(@S gaTgad I 17—18%)
Celery fatty oil
( seed contains 17-18% fatty oil)

4. NENRRE] (Celery pepper)

5. TN ¥Tee (Celery salt)

Hid  IeTd Bifcdeay 9re 2021
) $ STEHT

el 3 980 IR TS ST & oy
R & | Yol & U, Sod, a1 IR Il a1
$d aIfoTige 9T € | oifdhd RT H JelRl ddd

IS AT & foTv 81 SIS Ol ¢ |

Tl /86d ol & Ul 9 S8d A% DI e
% forg 987 €1 BICHT € § 9eoll & WU ¥,
S—9dle, ¥, U o ®5 ave ¥ @ ¥
SRS AT 1T © | $9d Ul | UgR AT |
QST B & | O Holf3gH, BTIhR 3R odlg &
A1F—2 g0 AR FEaWH (UNd dd 2) e

B B |

dT e & IS, 989 BI, W A TEN—R
@ B 2, T I gEe WY BT 2 | 9T waIe
T 3R Eodl Hedl (fia) BT B | 3MHR H BT
M & dIaoE, Hol & dIol AR g0 o
Il B & 3R P TR oM U &Rl B | §7

ISl BT SYART FHAR R GET YH & FATed
@ ®U H AT ST B | Hel) & A1 dAr! H BH
B & 3R T MelTard w1+ AT # dafErsse,
UIEE 3R g1 U PRI & |

TR o1 A= =0 Heg IR, ST 3@
et 3R AR, T 3R Ug I H @i
e & fory ok 33 & WU § IW B E
faeryamell | U w2 |

A & AqMEegd dd doll ol Bl
U BRIGRI d@ Tl dieft &1 dd 8 fom
HEQUl I & U | AFT ST 8 | T8 et 1T+l
8193 I[UTeT IR SIfd arfoiiaes Ag<d @& foly
g fpar SIar g Wkl 99 &1 el U TR,
et sk @t gy | aRd B | g9H TE
ST fafa=1 Aol BT Wie g H §, O
qu, AN, MR R Al &7 S () et 2|
I BT AN QIR Sfufd SeT # Sy
BT 2 |

ol aifaemftfe 9 e 9o 9 & wu
H HET ST ®, 39 WelRl B 31 Marer 3R
e fieae @ Ueed & wu | g @ fog
dIGil @ o § wEl s GIH A AT 7 |
I8 U TI, Todl dHedl Wi drell (Free flowing
green liquid) TRal & | 3R a1 ©Y ¥ Horl H
Al e od, AR dAiegad WA &R
ol FTel H Hi[E =1 Hafid Al & 997 2|
TRAT YR BT Aol NIRRT Th 3apdd
i ST gy SR AEoild gdd Siel—qc! W
M @ RUE @1 T 2|

%%



(Indian Journal of Arecanut, Spices & Medicinal Plants Vol. 26 (1) 22-25 (2024D

KING CHILLI: AN IMPORTANT SPICE CROP OF NORTHEAST INDIA

M.H. Lembisana Devi’, R. K. Roshan’, Kolom Rabi', Gaipuichung Kamei' and
Ramgopal Laha?

Introduction

Chilli, a wubiquitous ingredient in
Indian cuisine, holds a significant place in the
agricultural landscape of the country. India is the
world’s largest producer and consumer of chillies,
contributing approximately 25% to the global
production. The North-eastern region of India,
in particular, is renowned for its unique variety
of chilli known as the “King Chilli.” It is also
called by different names, in Manipur King Chilli
is called Umorokor Uo-morok. Chilies, Naga King
chilli in Nagaland and Bhut Jolokia in Assam. The
King Chilli, also known as the Ghost Pepper, is
a cultivar of Capsicum chinense and is considered
one of the world’s hottest chilli peppers. This spice
crop thrives in the hilly terrain and favourable
climatic conditions of the Northeast, making it an
important component of the region’s agricultural
identity. The cultivation of King Chilli has been a
part of the traditional agricultural practices in the
Northeast for centuries. The chilli’s popularity has
only grown over time, with its unique pungency
and vibrant colour being highly sought after both
domestically and internationally (Singh et al.,
2020). India’s diverse chilli varieties, including the
King Chilli, are a testament to the country’s rich
agricultural heritage. The cultivation of this spice
crop not only contributes to the local economy
but also plays a significant role in the culinary
traditions and cultural identity of the Northeast.
King chilli is classified under the Solanaceae
family. King chilli was officially recognized as
the hottest chilli in the world by Guinness World
Records in September 2006, with a measurement
of 1,001,304 Scoville Heat Units. Capsaicin and
dihydrocapsaicin are the compounds responsible
for pungency in King chilli.

It is short perennial crop and grows to a
height of about 1.0-1.5m. King chilli exhibits a
remarkable variation in terms of colours, sizes

and fruit textures. Colour of King chilli is light
green to dark green at immature stage and as
they mature, colour change into light red, bright
red and even chocolate hues. The texture of these
fruits can range from crumpled to semi-smooth,
sometimes appearing gloomy with fleshy tissue.
The shape of fruit is sub-conical to conical with
length of 5-9 cm and width of 2-3 c¢cm. Their
surface is characterized by roughness, wrinkles
and spikes. It is consumed as fresh vegetable,
dried, flakes, powdered form, sauces and pickles.

Fig. 1: King chilli field at Sibilong, Tamenglong
district, Manipur

The size of mature peppers ranges from
60 to 85 mm (2.4 to 3.3 in) in length and 25 to
30 mm (1.0 to 1.2 in) in width, and they come
in red, yellow, orange, or chocolate colours.
The unselected variety of King chilli from India
exhibits significant variability, manifesting in
diverse fruit sizes and fruit yield per plant.
King chilli pods have a distinctive form and an
exceptionally thin skin, setting them apart from
other peppers. Nevertheless, the red fruit variety
can be classified into two distinct types: the fruit
with a rough, dented surface and the fruit with

! ICAR KVK Tamenglong, Tupul, Tamenglong-795159

2 ICAR-Research Complex for N.E.H. Region, Manipur Centre
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a smooth surface. The coarse fruit plants exhibit
greater height and possess delicate branches,
whilst the sleek fruit plants produce a higher
quantity of fruit and have a more condensed
structure with robust branches. The germination
process typically lasts for approximately 7 to
12 days when the temperature is maintained
between 32 to 38°C.

King chilli has been employed in diverse
medicinal treatments, including alleviating
headaches,  addressing  night blindness,
spondylitis, digestive disorders and mitigating
chronic congestion. King chilli holds promise
for diverse medicinal applications such as pain
relief, cancer prevention, weight reduction,
gastrointestinal ~ benefits,  anti-inflammatory
properties, antioxidant activity etc. This makes
king chilli for commercial capsaicin extraction
with potential utility in pharmaceutical industries.
It is not only used as food items but also used
as anti-venom for spider and snakes’ bites. It is

also used as defence spray. The demand for King
chilli is exceptionally strong in both domestic and
foreign markets because to its intense pungency
and alluring aroma.

Cultivation aspects of King Chilli
Soil and climate

The crop is adaptable to several soil
types, although it thrives best in deep, well-
drained sandy loam or clay loam soil. The soil
should possess a substantial amount of organic
matter and maintain a pH level between 5.5 and
6.0. It thrives at elevations of up to 1000 meters
above mean sea level (MSL). The growth and
development of King chilli berries are adversely
impacted by water logging and excessive rains.

King chilli thrives well in temperature
ranges from 20°C to 30°C. King chilli thrives in
monsoon climatic conditions with consistently
high humidity levels. The rainfall requirements
for cultivation range from 1200 to 4000 mm

Table 1: Morphological characters of king chilli

Characters Observations

Plant height 45-120 cm (1747 inches)
Stem color Green

Leaf color Green

Leaf length 10.65-14.25 cm

Leaf width 5.4-7.5 cm

Pedicels per axil 2

Corolla color Yellow green

Anther color Pale blue

Annular constriction

Present below calyx

Fruit color at maturity

Red is the most common, with orange, yellow
and chocolate as rarer varieties

Fruit shape Sub-conical to conical
Fruit length 5.95-8.54 cm

Fruit width at shoulder 2.5-2.95 cm

Fruit weight 6.95-8.97 g

Fruit surface Rough, uneven or smooth
Seed color Light tan

1000 seed weight 41-52¢

Seeds per fruit 19-35

Hypocotyl color Green

Cotyledonous leaf shape Deltoid
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per annum. King chilli requires partial shade
for optimum growth and development. Hence
cultivation should be done under permanent
shade trees or in agro-shade net. The growth and
development of King chilli berries are adversely
impacted by water logging and excessive rains.

Nursery preparation, sowing and cultivation
practices:

The nursery bed is prepared using
vermicompost, garden soil, and sand in equal
volumes (1:1:1). The process of seed treatment
involvessubjecting theseedstohot water treatment
at a temperature range of 45-50°C for 30 minutes.
After this, any excess water is drained off and
the seeds are then treated with either Trichoderma
viridi or T. harzianum, which are dried in a shaded
area for 30 minutes. The recommended seeding
rate for sowing is 100-200 g/ha. The optimal
period for sowing seeds is during the months of
December to January. Nursery beds with a width
of 1 m can be constructed to a suitable length.
Seeds are sown on the well-prepared nursery
beds. Subsequently, the beds are covered with
hay as a means to retain moisture and inhibit the
growth of weeds. The seeds typically undergo
germination within a span of 7 to 10 days. The
nursery should be watered every other day
or when it becomes very dry. Damping off is a
disease that occurs at the nursery stage. However,
the application of T. viridi or T. harzianum to the
seeds can prevent not only damping off, but also
several other diseases.

The field should be thoroughly
prepared after ploughing to get a good tilth.
It is recommended to apply well decomposed
farmyard manure or vermicompost in pits or
holes one week before transplanting. It is also
important to expose it to sunlight. Transplantation
can be carried out between February and April
using seedlings that are 1-2 months old. The
recommended spacing is 1x1 m?, allowing for a
total of 10,000 plants per hectare. Seedlings should
be irrigated promptly after transplantation or
might be transplanted on a day with precipitation
as needed. Since crops are transplanted during
the rainy season, it is necessary to do weeding at
the appropriate time.

Plant protection measures and management:

Plant protection methodsand management
- King chilli is susceptible to various diseases and
pests. Anthracnose and fruit rot, which is caused
by the fungal pathogen Colletotrichum capsici. The
twigs undergo necrosis, starting at the tip and
progressing lower. The fruits have sunken areas
with black edges. Bacterial wilt and Bacterial
leaf spot of chilli are caused by the bacterium
Ralstonia solanacearum. Chilli leaf curl (caused by
Tobacco leaf curl virus) is characterised by small-
sized leaves, stunted growth, low or no fruit
production.

Disease management:

To avoid diseases, the seeds can be treated
with Trichoderma sp. and Psuedomonas sp. at a rate
of 10 g/kg of seed. Careful seed selection and use
of phytosanitary measures will effectively control
chilli infections. Removing damaged plants
promptly will effectively manage the spread of
the diseases. Wherever the disease is severe, it
is advisable to use cultivars that possess disease
tolerance. Pruning and eradication of infected
plants are effective measures to control the
spread of the mosaic virus. To achieve optimal
disease management, it is recommended to use a
concentration of 10 g Trichoderma or Pseudomonas
sp. per litre of water for spraying. It is advisable
to treat the seeds with Trichoderma at 10 g/ kg of
seeds. Infested plants should be uprooted and
burned. To prevent the white fly, which is a vector
for viral illness transmission, one can use an early
spray of Neem Oil at a concentration of 5ml per
litre of water. It is recommended to cultivate the
resilient/ tolerant cultivars.

Regarding insect pest management, the
prominent insects are aphids, spider mites, and
fruit borers. Apply a solution of Neem oil at a
concentration of 5 ml/L of water after the fruit has
formed to prevent the development of fruit borer
larvae and manage the aphid population at the
point where it becomes economically significant.
Yellow Sticky Traps are highly effective for
accurately monitoring the presence of thrips, green
hopper, white flies, and leaf miners. To effectively
use the yellow sticky cards traps, position them
in the field slightly above the canopy, ensuring
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they face away from the direction of the wind.
Secure the traps on top of bamboo sticks. For a
moderate infestation, it is recommended to use 8
Yellow Sticky Traps per 1000 sq. m. In the case of
a strong infestation, it is advised to increase the
number of traps to 10 per 1000 square meter. Each
hectare requires a total of 80-100 traps. Monitor
the traps regularly, with a minimum frequency of
twice per week.

Harvesting and post-harvest management:

In plain area, the usual peak harvesting
time of king chilli is May-July period and in hilly
areas harvesting starts from July - September
period. When the fruits become fully red or
orange, it is ready for harvest. The interval of
picking varies from 15-20 days depend up on the
climate, growth and development of fruit.

After harvesting the chillies are to be
processed immediately to avoid fungal growth.
King chillis have a soft texture and with high
water content hence its quality deteriorated
overtime. Usually, the king chillies are dried
under sunlight or by smoking. But at the same
time smoking makes the chillies become blackish
in colour; thus, reducing the market value of the
end product. To overcome this problem some
progressive farmers are installed modern dryers
to get quality products in a safe and hygienic

way. To get 1 kg of dried chilli 7.5 kg of fresh
fruits are required. Nowadays dried King Chilli
fetches about Rs. 2100/- per kg and quality seed
fetch Rs. 30,000/- per kg. These figures clearly
show the demand of the product in domestic and
international market.
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OVERVIEW OF PROPAGATION IN NUTMEG WITH EMPHASIS ON
BIOTECHNOLOGICAL ADVANCES

Jyotsna Dayma*

Introduction

Nutmeg is an aromatic spice, native to
Maluku Island, Indonesia. Scientifically known
as Myristica fragrans, nutmeg was discovered by
the Portuguese in 1512 and the Dutch propagated
the importance of its seed. Nutmeg originated
from a latin word nux muscatus, which means
“musky nut” (Gupta and Rajpurohit, 2011). This
musky nut has a rich history. It was highly prized
in medieval Europe and was a major driver of the
spice trade. It played a significant role in colonial
expansion and trade routes for its importance
in food preparations and medicine. The nutmeg
tree produces fruits that contain elongated seeds
called nutmeg enveloped in a red aril called
mace. Both seeds and aril are part of a special
spice preparation called “Garam Masala” in Indian
cuisine. Indonesia and Grenada are among the
top producers of nutmeg. The spice is also grown
in other tropical regions, including parts of the
Caribbean, India, and Sri Lanka.

Nutmeg is an annual spice cultivated
globally for food flavouring, oil application,
and traditional medicines (Gupta et al., 2013).
It has been recognized for its diverse array
of phytochemicals, including essential oils,
lignans, and malabaricones from ancient
times. These compounds have demonstrated
significant pharmacological potential, ~with
recent studies highlighting their tumoricidal,
antibacterial, cardioprotective, cytotoxic, and
antioxidant activities (Mazzio et al., 2009; Yanti
et al.,, 2008; Kareem et al.,, 2009; Duan et al.,
2009). Recent research shows that its extracts
possess antioxidant, superoxide scavenging,
cytotoxic, anti-ulcer, and nematicidal activities.
However, there is a growing need for a detailed
characterization of nutmeg plants for their
recognition as crucial medicinal plants in the
market (Mishra et. al., 2016).

In 2011, the global export volume of
nutmeg seeds and aril reached a high of 15,501
tons (http://www.fao.org/). International trade
regulations primarily focus on these products’
use as spices in Western countries, ensuring
that essential components like steam volatile
oil (essential oil), fixed oil, proteins, cellulose,
pentosans, starch, resin, and minerals are present
(http://www.fao.org/3/x5047E/x5047E0a.htm).
Nutmeg cultivation in India holds significant
potential due to favourable climatic conditions
in certain regions. However, the industry
faces challenges including those related to the
production of authentic medicinal products.
Conventional propagation methods for Myristica
fragrans are inadequate due to the recalcitrant
nature of their seeds, long growth period, and
a scarcity of propagules. This inadequacy fails
to meet the growing demands of the herbal and
pharmaceutical industries. In vitro propagation
techniques in this regard offer a promising
solution for increasing the availability of plant
material, ensuring a consistent supply of
biomass for medicinal compound production,
and providing aid for the conservation of these
valuable species to ensure their sustainable use.

Botanical description

Nutmeg is an evergreen tropical tree of the
Myristicaceae family, which consists of about 520
species (Herve and Annick, 2003; Christenhusz
and Byng, 2016) The nutmeg tree can grow up
to 10 to 20 meters (33 to 66 feet) in height, with
a dense canopy of dark green, glossy leaves.
These leaves are simple, alternate, and elliptical,
measuring about 5 to 15 centimetres long. The tree
produces small, bell-shaped, pale-yellow flowers,
which are either male or female, with male trees
usually more abundant than female trees. The

* Department of Agricultural Biotechnology, Assam Agricultural University, Jorhat, Assam
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fruit of the nutmeg tree is a fleshy, pale-yellow
drupe, resembling an apricot, which splits open
when ripe to reveal a single seed encased in a red
aril. The seed is the actual nutmeg spice, while
the aril, which is dried and ground, is known as
mace. Nutmeg seeds are oval-shaped, about 2 to
3 centimetres long, with a dark brown shell and
a lighter brown, mottled interior (Naeem et al.,
2016).

Pharmacological importance

Ancient Chinese and Indian medicine
include nutmeg oil to treat digestive and nervous
system disorders. Nutmeg contains 10% essential
oils which give a distinctive sweet fragrance and
contribute to its medicinal uses. The essential
oils include terpenes and their derivatives along
with phenylpropanes like myristicin, safrole, and
elemicin (Widelski and Kukula-Koch 2017). The
compounds elemicin and myristicin in nutmeg
have stimulating and calming effects on the brain.
Eugenol, another compound in nutmeg, is used in
dentistry to relieve toothache, while nutmeg oil is
applied to reduce rheumatic and muscular pain.
A decoction made of nutmeg when mixed with
honey helps to alleviate gastritis, nausea, and
indigestion (Naeem et. al., 2016). Recent research
has shown that mace lignin, a component of
nutmeg, can be used as a skin-whitening agent
due to its ability to inhibit melanin production
(United States Patent Hwang et. al., 2015).

Nutmeg contains various compounds
known for their antioxidant and health-promoting
properties. Nutmeg contains compounds
like P-caryophyllene and eugenol (a volatile
colourless to yellowish liquid), which have strong
antioxidant properties due to their ability to
donate hydrogen atoms easily. These hydrogen
atoms are removed by peroxy radicals that form
during oxidative stress, enhancing nutmeg’s
antioxidant capabilities. Eugenol also boosts
antioxidant activity by increasing the function
of antioxidant enzymes (Gupta and Rajpurohit
2011). Additionally, lignan derivatives in nutmeg
seeds are metabolised to produce a catechol
structure which further acts as an effective
antioxidant (Calliste et al., 2010). Moreover,
lignans (polyphenols) found in fresh nutmeg and
mace have properties that can modify immune
responses and protect against radiation. These

lignans help protect DNA from radiation-induced
damage and inhibit cell proliferation by causing
cell cycle arrest and promoting apoptosis. They
also protect splenocytes (a type of white blood
cell) from radiation damage by reducing DNA
fragmentation, without being toxic to the cells
(Checker et al., 2008).

Essential oils and extracts of nutmeg have
been found to have strong antimicrobial effects
against various fungi and bacteria. Research
showed that a chloroform extract of nutmeg has
myristic acid and trimyristin compounds that are
effective against gram-negative and gram-positive
bacteria, identifying as the main antibacterial
compounds in nutmeg seeds (Narasimhan
et al, 2006). Further, antifungal properties,
particularly in suppressing wheat leaf rust and
rice blast have been reported by lignans present
in nutmeg seeds (Cho et al., 2007). Compounds
like carvacrol, y-cymene, «a-pinene, [B-pinene,
and B-caryophyllene in nutmeg essential oil have
been reported to have antimicrobial activity.
Some plant phenolics also contribute to these
effects. Specifically, B-caryophyllene is noted for
its antifungal and anti-inflammatory properties.
a-pinene and [-pinene, which are monoterpene
hydrocarbons, act as antimicrobial agents by
disrupting cell membranes (Dorman and Deans,
2000). Carvacrol, another key antimicrobial
compound, damages cell membranes, leading
to increased permeability and a decrease in
ATP levels. y-Cymene, a precursor of carvacrol,
enhances the membrane-weakening effects of
carvacrol, although it has only weak antibacterial
activity on its own. The overall antimicrobial
activity is believed to result from a combination
of both major and minor compounds in the
essential oils, with minor compounds potentially
influencing the effects of the major ones.

The essential oil from nutmeg is
also known to inhibit enzymes involved in
metabolizing carcinogens, helping to protect
against liver damage and cancer. Research
showed that oral administration of mace prevents
cancer development and liver damage in mice
(Kyriakis et al., 1994). Further reports on nutmeg
established the anti-inflammatory properties of
its essential oil, similar to those of non-steroidal
anti-inflammatory drugs (NSAIDs). However,
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this effect is mainly observed in petroleum ether
extracts of nutmeg (Olajide et al., 2000). Nutmeg
extract has also been found to activate an enzyme
involved in treating metabolic disorders like
type-2 diabetes and obesity. Several compounds
isolated from nutmeg have shown strong activity
in stimulating this enzyme, suggesting that
nutmeg may be useful in developing treatments
for these conditions (Nguyen et al., 2010).

Climatic requirements

Nutmeg thrives in tropical climates
with high humidity and well-distributed
rainfall. Nutmeg requires a warm climate with
temperatures ranging from 20°C to 30°C and
well-drained, fertile soil. It grows best in sandy
loam or clay loam soils rich in organic matter,
with a pH of 5.5 to 7.0. The tree prefers partial
shade, especially in its early years, and requires
protection from strong winds (Naeem et al., 2016).

Propagation
Propagation through seeds

Nutmeg trees are typically propagated
from seeds, which should be fresh and sown soon
after harvesting to ensure good germination.
The seeds are usually planted in nursery beds
or pots and later transplanted to the field when
the seedlings are 6 to 12 months old. The trees
are dioecious, meaning that male and female
flowers are borne on separate trees. Therefore,
it is essential to plant a mix of male and female
trees to ensure pollination and fruit production. A
typical plantation needed a 10% male population
to ensure adequate pollination (Sharma and
Armstrong  2013). However, propagation
through seeds results in a 1:1 ratio, making the
determination of plant sex only possible after
flowering, which takes 5-6 years and poses
challenges for efficient cultivation (Kaihatu ef al.,
2021).

Vegetative propagation

Grafting is a more effective way to grow
nutmeg trees for commercial purposes. This
involves preparation of rootstocks and treatment
of seeds to improve seedling growth. For grafting,
scions (shoots) from vertically grown branches
are preferred over side branches because they
help produce better-shaped plants and allow

for different planting densities. Among grafting
methods, epicotyl grafting is the most common
for both cultivated and wild nutmeg varieties.
Epicotyl grafting can be done throughout the
year, but the best results occur when the seedlings
are 20-30 days old. The success of this method
also depends on factors like the age of the scion
sticks (Krishnamoorthy and Mathew, 1985).
Another grafting method, softwood grafting,
involves keeping one terminal leaf on the scion
stick, which helps the apical bud to swell, leading
to a 70% success rate. However, the success
of softwood grafting varies depending on the
variety of the scion, with narrower leaves and
longer petioles giving better results (Haldankar
et al., 2003). Currently, most grafting methods
employ seedlings as rootstocks because there isno
effective method for clonal propagation through
cutting or layering. Approach grafting is another
technique that can be done year-round and has
shown success rates of 40% to 100% on both
cultivated and wild nutmeg rootstocks, however,
the mortality rate after separating the grafts is
high, especially with wild rootstocks (Haldankar
et al., 1999). The growth habit of nutmeg, with its
orthotropic (vertical) main shoot and plagiotropic
(lateral) side shoots, influences the plant’s vertical
or spreading growth, depending on the scion
material used in grafting. However, the limited
availability of orthotropic shoots necessitates
exploring alternative propagation techniques.

Budding techniques have been tested but
with limited success. For instance, using the fork
method on three-year-old rootstocks only resulted
in a 30% success rate, making it unsuitable for
commercial use. This low success rate is thought to
be due to phenolic compounds in the plant, which
interfere with the budding process by blocking
vessels and preventing proper tissue development
(Beena and Kurian, 1996). Green chip budding is
a promising technique for propagating cultivated
nutmeg, with a success rate of 90% to 100%.
However, this method is especially effective for
producing vertically growing plants and depends

on the climate (Varghese and Mathew, 2019).
In vitro propagation

In vitro propagation techniques could be
a game changer to produce true-to-type nutmeg
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plants that are available year-round. Tissue
culture is a crucial technique in plant propagation,
allowing for the growth of plant cells, tissues, or
organs under sterile conditions on a nutrient-
culture medium. This method is especially
important for species that face challenges with
traditional propagation methods, such as nutmeg,.
Further, the in vitro propagation technique helps
to produce high-yielding and climate-resilient
nutmeg rootstocks. Although the tissue culture
holds a grip in propagating herbaceous plants
cultivating woody plants is still challenging, and
research on tropical woody angiosperms, such as
fruit and nut trees, has significantly lagged behind
that of herbaceous plants. This is primarily due to
the limited availability of explants, the release of
polyphenolic compounds, and poor germination
rates. Our understanding of in vitro propagation
techniques for the Myristicaceae family remains
limited. However, significant research has been
carried out on micropropagation of nutmeg
plants. The first and foremost challenge in the
in vitro propagation of nutmeg is the proper
establishment of nutmeg cultures. In culture
establishment, surface sterilization is the wvital
step, yet challenging, as seen in a study that after
surface sterilization only 33% of cultures survived
due to fungal contamination and tissue necrosis,
indicating a need for better sterilization methods
(Antony, 2008). The presence of polyphenols,
which can lead to reduced explant survival, was
mitigated by initial dark incubation in a charcoal-
containing medium, resulting in a 30% culture
establishment success rate. Nodal segments
without leaf blades were found to be the most
effective explants for culture establishment,
particularly when collected in the summer, as
this season showed the highest success rate due
to lower microbial contamination. The study
also explored the influence of carbon sources
and organic additives on shoot elongation and
proliferation, with mixed results, indicating
further research is needed. Micrografting,
involving the use of in vitro-produced scions
and rootstocks, faced challenges due to bacterial
and fungal contamination, with grafts surviving
only two weeks. The study suggests that refining
micrografting techniques, including controlling
microbial contamination and utilizing humid
bottles for initial seedling establishment, could

improve success rates. Future research should
focus on enhancing culture establishment,
overcoming the recalcitrance of multiple shoot
induction, and refining both in vitro and in vivo
micrografting techniques to optimize nutmeg
propagation for commercial cultivation (Antony,
2008).

In another research, it was demonstrated
that direct somatic embryogenesis in nutmeg
plants can be achieved from intact and fragmented
zygotic embryos. However, the survival of these
cultured tissues is often compromised by the
toxic metabolites leached from the explants into
the culture medium. To address this, activated
charcoal is incorporated into the medium at
concentrations of 0.3-0.5% (w/v). The activated
charcoal adsorbs and sequesters the inhibitory
metabolites, preventing browning and necrosis
of the explants and resulting in high-frequency
somatic embryogenesis. Germination of these
somatic embryos from zygotic embryos was
successfully achieved in media with NAA, and
direct somatic embryo formation was obtained
from leaf explants of juvenile plants in MS media
with kinetin, 2,4-D, and NAA (Iyer et al., 2009).
These embryonic cultures of nutmeg are used
for continuous in vitro production of bioactive
phytochemicals. The metabolite profiling of
long-term embryogenic cultures, established
from zygotic embryos showed the presence of
various monoterpenes and essential oils such
as a & [-pinene, myristicin, safrole, methyl
eugenol, and beta-sitosterol. The essential oil
composition varied with the age of the cultures,
with 3-week-old cultures containing a rich variety
of monoterpenes. The spent charcoal medium
from these embryogenic cultures demonstrated
strong antimicrobial activity against pathogens
like Salmonella typhi and Staphylococcus aureus.
This was the first report of in vitro production
of phytochemicals by embryogenic mass. The
findings of this research also suggested that
both the embryogenic cultures and the spent
charcoal medium could be valuable sources
of pharmacologically important products and
provide a foundation for further biotechnological
research on this rare, medicinal species, including
its conservation through cryopreservation (Iyer et
al., 2009).
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In an earlier study on in vitro proliferation
of nutmeg aril by tissue culture, it was reported
that the mace tissue from unopened fruit when
used as explants, cultures grown in light showed
no growth and eventually dried up after 30
days. In contrast, cultures incubated in darkness
exhibited growth, indicating that darkness is
essential for mace tissue growth. On a specific
growth medium (Woody Plant Medium), 20% of
the explants developed callus, but growth was
slow. However, with different supplements like
NAA and BA, growth improved significantly in
70-90% of the cultures, leading to the proliferation
of tissue that retained the natural reddish colour
of mace. This newly grown tissue increased
tenfold in weight within two weeks. Sensory and
chemical evaluations showed that the cultured
tissue maintained the flavour and zest of natural
mace, although the oil yield was lower. Despite
some differences in chemical composition, the
study concluded that mace could be successfully
multiplied wusing tissue culture, potentially
serving as a substitute for commercial mace
and as a source of myristicin, a compound with
anticarcinogenic properties (Nirmal Babu et al.,
1992).

Conclusion

Nutmeg, with its rich historical, cultural,
and medicinal legacy, has long been a cornerstone
in the global food and medicine markets. The
evergreen nutmeg tree thrives in tropical climates
and produces seeds that are prized for their use
in cooking and traditional remedies. Nutmeg is
packed with essential oils and compounds like
myristicin and eugenol, which have been proven
to offer health benefits, such as antioxidant,
antimicrobial, and anti-inflammatory effects.
However, cultivating nutmeg comes with its
challenges. Traditional methods are limited by the
plant’s slow growth and the need to balance male
and female trees for optimal yield. Additionally,
pests and diseases can threaten nutmeg
plantations, reducingboth the quantity and quality
of the spice. To overcome these obstacles, modern
techniques like in vitro propagation are being
explored. These methods have shown promise in
producing healthy nutmeg plants and valuable
bioactive compounds in controlled environments.
While the initial results are encouraging, further

research is essential to refine these techniques
and address issues like contamination and plant
survival. With continued innovation, nutmeg can
be cultivated more efficiently and sustainably,
preserving its significance for future generations.
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for.amm.aterer ufd IR hr T U gAaT |
Todl & AFHS A YUTS & T foip 5 fop.am.
gfd g AR d @ell o oidia @ig A
2 T gfd gareIX T X WX UAeT Y| ol
AT & BT IS Wig 1 AT HH P b
Tl PRR W 2.5 ¢ Uld oI & T@IY
MR, Sidied @ig (Tafeafies) AR NPK Hr
3T AT BT Thipd g Y feham ST |

eI dIa7 1200-1800 fh.am. ufa
g 3R el & @i 2500 fh.am ufa
SFCIT T &I TX YA |

313 & 1T Uahal Bl 0.3% HTehlotd
(3 IA yfd ofieX urEl) # 30 e d&
3UATRA P 3-4 6 T BT # gUEE &
d1c AUTS Y| HaRT & & 20-25 AL 6
g BIEH AUE AT ART| Al wehel B
EY-HaTell § TATT T BIC TSel A TS MR

AR A & Fodb WA A UTWT b
fAcE @ &b ol AU & gAT AAG 2 e
gfd eI P ST TX TN il UX 31
he, P ISl I T AT Thdl & IR 30
A gig M A & | Quis & giad a6 15 e
gfd geIX & &¥ W W Ul 8 UedR e
faard & 3R afe 3margs & @ 40-50 At
& g 7.5 T Ufd gFW H & W gaRT
UedR 1|

W-g Tier & GRI 3T & W& A0l
iR & 3d1gA

3eXd & TS AUOT FAFAT &
U & foT & deTd 3R eI 0T 3HeId
& Uhel Holl P (SFTHIT SATH) & FIT
b UfRIUTS doheited faefla frar |
g8 UhR TIhfld 31cied & uidl Hr Uear
WO Wl diich & aReR & 57 il #
W-¢ H Tehel ol HPol Aol Uehal Hr AUTS
b 30-40 fear & arg ann # gieRias
AT &1 TAEYT A90T FHAFNAT & Scdigd Ud
dIsT Udel & @ AT A AT AR A4
IS F@HA W AT eTT HA T 34
ddeile HI ol T

I FUR Toal /3eIdh il AUTS AT
h T AT AT & IRH F A ST &, a8
fafer & walr & guH waE @ & YE w
Tl &

-2 H 327Gk 31g IR0l &l TG

# fded o1 AFEgEr €1 38 qeg €@d
H QUE & Th AL Ugel Y& AT TIfen|
» @IS & T 3HeId & A, TITY T T
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il Uehal &1 e |

disl Uehal @1 Ueh 3@ 3gROT aTel 5-7
IMH & Ydhal & FT A Hledm o

ST Uehel t HAploid (0.3%) & 30 fAeTe
de 3UAIiRd |

m-¢ #F N3 (PGPR)/ TgaisAT 10
o ufa fe.ar. Bsor & e @ aRafa
mWﬂﬂgFWﬁﬂ(coirpith)
AR FHg3m @rg (75:25) F A4 AFIH
T g

TH H@ GO HW-g H JUE
W-¢ P BIA-AA-IJ& H I@HT 3AR
oI gl

HEAIHAGAR TH & & I 3R
Euver & R &

30-40 feat @ die gt & ufaus &
for dar & S g

UI-¢ H gegl 3TRE ST ol g

gedl & U W@ 3O & Scuiee A

AMAST =TT fAFAGER &1 38 AL @ A
U & Th ALl Ugel Y& HIAT AT

4
4

»

dret & foT Taey TR gehal &l e of|
IIST Udhal & 1-11/2 JAeld ST H @A

Uehel fpsal deb FETET AT |
T udhgl P PreeSAHA  (0.3%) +

v

disl Uehal @1 Ueh 3@ 3HgROT el 5-7
U & OIC Uhal & T H dled o

Uh @ YU B AT 03 & ufdt &
gl g8 H TR A 3R 38 diar die (0.5%
gide Ufdg ¥ 30aRd) ¥ Hax |
FOIRAT F Ul Bsdax 4 fga do W
o-¢ & WedI3R (PGPR)/ SIBRISAT 10
o ufa fr.ar. Bsor fr e @ aRafa
WW@@FWm(coirpith)
AR FPIT WE (70:30) FET AFIH
T g

THh W G0N H U-¢ A UTS B
ur-¢ @l 7 fear do giferdia efic & dax
q AT g & fow gd- 3ipRd 3w
&7 T H|
fTafia o @ o Bsdax 50% o
# Y|

uferal & 3RS & a1 giAd TS (0.5%)
&1 DshEa B

30-35 feat & ol g # gufaus &
for dOR & S &I

g& AT

AU digt &1 qurs F o giaror-ufRs

Faareg (0.1%) & 30 fAde d&

HAIAHT T YEIATT & 90 VA & Il 7162
GieaT aifeu| Ju$ & FHT dlor giat & &

3TATRA |

T T T
st |1s0 125 375 15 a8 I A= 9 (T =)
ST | 250 125 500 15 a8 I A= 9 (T =)
arerdie | 100 90 100 10 9% QT Tel @1 (Ff 13)

BIC Gl Pl 3D T YA shidAd AEFT H B
US & 3MYUR del ¥ 3Ugeh g0 W AT T ISl H ZReh T JAaT |
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H 6x6 AT, STThel H 8x8 HIeX, Glerdleir
H 2x2 AR I 9TE DISAT AT TGS H
gadr st 3R FuEe I IS HE H@S
§U IR ¥ IR AT AIeT| Ty HAET H qun
o W Jug HL|

fere

[GERERUCSHIECR CRIRCNICIE ]
& diSil &1 g3 PIh Teh HATE & g Gl &l
e gl # gfaiftd fear Srar &1 g3 &
forw 90-100 W.#T. =T 3R FrAUGAR o<

ISl @ FAPL Th FFeI & T 1.0-1.5
for.am. ST a1 wreE, IRA a1 FIdEITSA
2-3 1A Ui 6.9, I T ax § ITAR b
Teh gereraX # UfaRivor & forw ga3nms & e
1 gaE ¥ a1, W UAt @ UeaR A A
gae V-1 § Rars | drail & 3o
& gd 16 UBAR &l gl drfen | FfaRigor
F Th U1 U [TATS Pl AT dA1feU 3K
gfeRiuoT & T i ugal 3= e RS
H| UG Wl H 75:40:25 Th.AH T,
HEHBRE AR orerr gfd gdeaw fr T @
ST BT YA B GfAAUUT & g A
3R dierer it 3l AT 3R HEeRE & gl

FfaAe @e & a1 &1 UAod Ud Tavy

AT 3 GUP & ®Y A T H
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FARM OPERATIONS FOR ARECANUT AND SPICES

APRIL - JUNE, 2024
ARECANUT
» Sunhemp (green manure crop) seeds @ 20 kg/
Nursery acre may also be sown in the interspaces as a
‘ _ ' ' o soil reclamation measure and to avoid weed
» Daily watering- hose/sprinkler/fine misting. growth especially in the gardens without
» Control leaf spot disease. much overhead shade.
» Shade may be reduced in the nursery on Old garden
receipt of one to two good summer showers.
» Discard the ungerminated bags. » Forking and application of first dose of

»

Regular removal of weeds.

Monitoring for incidence of any diseases
especially die back disease.

Providing sufficient drainage and cleaning of
channels.

Control of collar rot and leaf blight.

Young garden

4
4

Weeding may be continued.

During May, selection of site and laying out
for new plantation to be done. Pits of 60 cm3
should be taken 2-3 weeks before planting to
ward off the field heat. While digging top and
bottom soils should be heaped separately. Pit
should be half filled with top soil and 5-10 kg
Farm Yard Manure (FYM) one week before
planting. Seedlings should be planted in the
centre of the pit, pressed around, mulched
and shaded.

Establishment of garden in well drained soil
during the month of June.

Take up transplanting in the beginning of
south-west monsoon or the first week of June.

While digging the pits, the rows may be
aligned in north-south direction by deflecting
the north-south line at an angle of 35° towards
west to minimize sun scorching.

Suitable shade trees may be planted on
southern and south-west side.

After planting, pit should be mulched with
green leaves.

Cover the seedlings with plaited coconut
leaves and grow shade crops like banana in
the interspaces.

fertilizers at the end of April in the irrigated
garden.

Irrigate sufficiently after fertilizer application
for efficient absorption.

Control mites, pentatomid bugs and scale
insects.

If first dose of fertilizers were not given during
April, it can be given in May in irrigated
arecanut gardens.

Application of first dose of fertilizers to
supply 35g N, 15g P,0, and 50g KO per
palm can be taken up in rainfed gardens after
receipt of sufficient showers.

Irrigate palms during hot and dry periods
at regular intervals of 3-5 days depending
upon the soil type and availability of water
for irrigation.

Sow seeds of green manure cover crops
such as Mimosa invisia, Stylosanthes gracilles,
Calapagonium muconoides and Pueraria javanica,
in April-May with onset of pre-monsoon
rains. The seed rate required per hectare is 15
kg, 9 kg, 11 kg and 11 kg respectively. These
crops may be cut and incorporated during
October.

Before the onset of south-west monsoon,
dried leaves and diseased palms should
be removed. 1% Bordeaux mixture may be
sprayed as a prophylactic measure to avoid
Phytophthora related problems (bud rot,
crown rot, fruit rot and foot rot) in high
rainfall areas.

For management of rootgrubs, loosen soil
around the base of palms at a depth of 10-
15cm, drench with chloropyriphos 0.04 per
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cent suspension twice, one in May just before
the onset of southwest monsoon and again
in September- October towards the end of
the monsoon. Repeat application for 2 or
3 years consecutively to secure a complete
eradication of the pest.

During the month of June, remove drip lines
from the garden, roll back and keep safely
for use during post monsoon season. This
will prevent the pipes/tubes from soiling and
clogging.

Adequate drainage should be provided in the
arecanut gardens during the rainy season.
Open new drains or deepen and clean the
existing ones so that the channel should be
25-30 cm deeper than the bottom of the plant
base.

To rejuvenate old gardens, underplanting/
replanting may be taken up in a phased
manner over a period of 3 to 4 years. If the
existing garden is irregularly spaced, thin out
old, unproductive palms.

High humidity alternating with bright sun
shine and rain favour the incidence of Fruit
rot. Prophylactic spraying with 1% Bordeaux
mixture will provide adequate protection
to the bunches against disease incidence.
Spraying operations may be undertaken on
clear sunny days with a very fine spray so as
to give a protective coverage on the entire nut
surface with fungicides.

Besides the chemical control, mechanical
method of control of the disease by protecting
the bunches through polythene covering is
found to be very much effective in checking
the incidence and spread of the disease.

Oxychloride.

In case of an incidence of mealy bugs drench
with 0.075% of Chlorpyriphos.

In case of the incidence of gall thrips or scale
insects spray 0.2% Dimethoate

During the month of June, the plants will be
ready for planting in the main field. Select
only virus free healthy planting material.

New plantation

»

Standards may be planted. Murukku
(Erythrinaindica), Karayam or Kilingil (Garuga
pinnata), Ailanthus sp., Glyricidia sp. etc. are
suitable standards for growing pepper. In
high altitude areas, Dadap (E. lithosperma)
and silver oak (Grevillea robusta) can be
successfully used as standards for pepper.
Seedlings of silver oak are to be planted 2-3
years before planting pepper.

The spacing recommended is 3 x 3 m on plain
lands. On sloppy land 2m between plants in
rows across the slope and 4 m between rows.

Irrigate the standards till the monsoon starts.

Prepare pits on the northern side of
standards, 15 cm away from it. The pit size
should be 50 x 50 x 50 cm. Fill the pits with a
mixture of topsoil and compost or well rotten
cattle manure @ 5 kg/pit mixed with above
mentioned biocontrol agents.

Plant 2-3 rooted cuttings in the pits at a
distance of about 30 cm away from the
standards.

Press the soil around the cuttings to form a
small mound slopping outward and away
from the cuttings to prevent water stagnation
around the plants.

BLACK PEPPER » The growing portions of the cuttings are to be

trailed and tied to the standards.

» Provide shade to the plants, if the land is
exposed and if there is a break in the rainfall.

Nursery

» Continue watering at the required frequency

» Spraying and drenching the plants with Manuring
Pseudomonas fluorescens P1 (2%) at fortnightly
interval. » Apply recommended dose of fertilizer @ NPK

In case of a Phytophthora disease outbreak,
spray with 0.3% Potassium Phosphonate
or Metalaxyl 0.2% at fortnightly interval.
Alternatively spray with 1% Bordeaux
mixture and drench with 0.2% Copper

50:50:150 g/vine/year. Half of the dose to be
given during June.

Second year plants to be given only two-third
of the dose, and full dose of fertilizers from 3
year onwards.
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» Insoil that are deficientin Zinc or magnesium,
foliar spray of 0.25% Zinc Sulphate and soil
application of 150 g/vine of magnesium
sulphate is recommended.

Plantation
» During the month of April after harvest, start
irrigating the vines @ 40-50 litres of water per
vine once in a week till monsoon starts.
» Ensure proper mulch at the base of the vine.

Phytosanitation

» Remove all infected or dead vines along with
the root system, and burnt off.

» Runner shoots are to be pruned or tied back
to vines before the onset of monsoon.

» The branches of support trees may be lopped
off to allow penetration of sunlight and avoid
build up of humidity.

» Wherever water stagnation is a problem,
effective drainage of both surface and sub-
surface to be ensured.

Manuring
» Manuring and fertilization to be done with
the receipt of few pre-monsoon showers.
» Organic manures in the form of cattle manure
or compost @ 10kg/vine may be applied.

» Neem cake @ 1 kg/vine is also recommended.
» Lime applied @ 500 g / vine in alternate years.

» Apply Azospirillum @ 100 g/vine for N,
fixation.

Plant protection

» After receipt of monsoon showers, basins of
all vines are to be drenched overradius of 45-
50 cm with 0.2% copper oxychloride (COC)
at the rate 5-10 litres per vines. A foliar spray
with 1% Bordeaux mixture is also given or
drenching the soil and foliar spray with 0.3%
Potassium phosphonate.

» When potassium phosphonateisused, pepper
vine can be inoculated with VAM (AMF),
Trichoderma and Pseudomonas fluorescens P1
during pre-monsoon period to control foot
rot disease.

Irrigation
» Continue irrigation @ 40-50 litres/vine once in
a week, till the monsoon starts.

GINGER AND TURMERIC

Planting of Ginger and Turmeric may be
taken up with the receipt of showers in April-
May. Basal application of cattle manure @ 25
to 30 tonnes and fertilizers to supply 50 kg P,
O, and 25 kg K,O for Ginger and 30 kg each of
P, O, and K,O for Turmeric per hectare may be
done. In the case of Turmeric, Zinc @ 5 kg/ha
may also be applied at the time of planting and
organic manures like oil cakes can also be applied
@ 2 t/ha. In such case, the dosage of FYM can be
reduced. Integrated application of coir compost
(@ 2.5 t/ha) combined with FYM, biofertilizer
(Azospirillum) and half recommended dose of
NPK is also recommended.

A seed rate of 1200-1800 kg per ha for Ginger
and 2500 kg per ha for Turmeric may be adopted.

The Ginger seed rhizomes are treated with
mancozeb 0.3% (3 g/L of water) for 30 minutes,
shade dried for 3-4 hours and planted at a
spacing of 20-25 cm along the rows and 20-25
cm between the rows. The seed rhizome bits are
placed in shallow pits prepared with a hand hoe
and covered with well decomposed farm yard
manure and a thin layer of soil and levelled.
Application of neem cake @ 2 tonnes/ha at the
time of planting helps in reducing the incidence
of rhizome rot disease/ nematode of Ginger to a
certain extent and increasing the yield. Mulching
with green leaves @ 15 tonnes per ha immediately
after planting and @7.5 tonnes per ha again 40 to
50 days after planting is necessary.

RAPID MULTIPLICATION OF TURMERIC/
GINGER USING SINGLE BUD RHIZOME
(TRANSPLANTING TECHNOLOGY)

A transplanting technique in Turmeric/
Ginger by using single bud sprouts (about 5 g)
has been standardized to produce good quality
planting material with reduced cost. The yield
level of Turmeric/Ginger transplants is on-par
with conventional planting system. The technique
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involves raising transplants from single sprout
seed rhizomes in the pro-tray and planted in
the field after 30-40 days. The advantages of this
technology are production of healthy planting
materials and reduction in seed rhizome quantity
and eventually reduced cost on seeds.

If the farmers are going to plant Ginger/
Turmeric during the end of February to early
March, they may start this method first week of
February itself.

Ginger Budling production in protrays

The steps involved in production of single
bud sprouts of ginger as follows. It should start
one month before planting in main field.

» Select clean, healthy and firm ginger rhizomes
for seed purpose.

» Cut the seed rhizomes into single buds with
small piece of rhizomes weighing 5-7 g.

» Treat the single bud sprouts with mancozeb
0.3% for 30 min before planting.

» Fill the pro-trays with nursery medium
containing partially decomposed coir pith
and vermicompost (75:25), enriched with
PGPR/Trichoderma 10g/kg of mixture.

» Plant the single bud sprouts in protrays.

» Provide partial shade to the protrays by
keeping them in shade nets .

» Adopt need based irrigation with rose can or
by using suitable sprinklers.

» Seedlings will be ready within 30-40 days for
transplanting.

Turmeric Budling production in protrays

The steps involved in production of single
bud sprouts of turmeric are as follows. It should
start one month before planting in main field.

» Select healthy finger rhizomes for seed
purpose.

» The seed rhizomes are allowed to dry for 1 -
12 months under shade till the shrinkage of
rhizome.

» Treat the seed rhizomes with carbendazim
(0.3%) + quinalphos (0.1%)

» The seed rhizomes are cut into single buds
with small piece of rhizomes weighing 5-7 g.

» Store single bud rhizome pieces on palm mat
and cover it with coco peat (0.5% humic acid
treated).

» Sprinkle water on bed and keep it for 4 days

» Fill the pro-trays with nursery medium
containing partially decomposed coir pith
and vermicompost (70:30), enriched with
PGPR/Trichoderma @ 10g/kg of mixture.

» Plant the single bud sprouts in protrays.

» Cover the protrays with polythene sheet for
7 days and observe for sprouting of buds
or planting of pre-spouted single bud for
uniform seedlings.

» Sprinkle water regularly and keep under 50%
shade.

» After emergence of a leaf, spray humic acid
(0.5 %).

» Transplants will be ready within 30 - 35 days
for transplanting.

TREE SPICES

Pits of 90 cm cube may be dug with the on
set of South-West monsoon for fresh planting. A
spacing of 6 m x 6 m for Clove, 8 m x 8 m for
Nutmeg and 2 m x 2 m for Cinnamon may be
adopted. The pits may be filled with top soil
and compost or well decomposed cattle manure.

N gm P,O.gm K,O gm
Clove 150 125 375 Per plant of 15 years old
Nutmeg 250 125 500 Per plant of 15 years old
Cinnamon 100 90 100 Per plant of 10 years old

Fertilizers may ba applied in graded doses for young plants. The manures may be applied in
shallow trenches dug sufficiently away from the base of the tree.
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Planting may be done after the receipt of sufficient
rains.

Irrigation may continue till the receipt of
regular rains. With the receipt of sufficient
summer showers, 40 to 50 kg cattle manure or
compost and fertilizers to supply N, P, O, and
K,O at the following rates may be applied.

CHILLI

Chilli is a transplanted crop. Seeds are sown
in the nursery and one month old seedlings are
transplanted in the main field. For sowing the
seeds, raised seed beds of 90 to 100 cm width
and of convenient length are prepared to which

well decomposed organic matter has to be
incorporated. Certified and healthy seeds of
selected varieties about 1.0 —1.5 kg treated with
Captan or Thiram or Carbendazim @ 2-3 gm/
kg seed should be sown for transplanting of
seedlings in 1 ha. After sowing the seeds, mulch
the beds with green leaves and irrigate with a
rose-can carefully daily in the morning as well as
evening. Remove the mulch immediately after
germination of the seeds. Restrict irrigation one
week before transplanting and irrigate heavily on
previous day of transplanting. A fertilizer dose of
75:40:25 kg N, P2 O5, K20/ha may be given in the
main field. Half of Nitrogen, full Phosphorous
and half Potash may be applied as basal dose
before transplanting.
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TSR GHIET
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& Rt X500 Ul frdeer & AEeh iy o
CHIEIEY
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ST A fAfAa Hea ughy uefia &, safe
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ARG & UAE deR $al # gat e o
TaTeid & gur 3R F@E & AE Hed
fAeafaf@a arfemst & daea €
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MARKET REVIEW
(October to December, 2023)

ARECANUT

The price trend of arecanut across major
markets showed a marginal decline during
the period from October to December, 2023. In
Kerala, the price of dry arecanut in the Kozhikode
market exhibited a declining trend. In contrast,
the Cochin market recorded a steady to firm price
movement. Meanwhile, Sirsi (Karnataka State)
and Panaji (Goa State) markets also experienced
a marginal decline in arecanut prices. Specifically,
in the Sirsi market of Karnataka, prices fell from
39,688 per quintal in October to X38,093 per
quintal in December.

BLACK PEPPER

During the period under review, black
pepper prices exhibited a declining trend across
most of the major markets. In the Cochin terminal
market, the price of Malabar Garbled Black
Pepper (MG-1) recorded a decrease of X1,600
per quintal. Similarly, the Kozhikode market
witnessed a decline, with prices falling by X2,400
per quintal for Naadan Black Pepper. However,
the Kottayam market showed a mixed trend, with
prices fluctuating during the period. On average,
prices in Kottayam ruled at 61,538 per quintal
during the review period.

GINGER

During the period from October to
December 2023, dry ginger prices remained stable
across major markets. In the Kochi market, prices
held steady at X33,000 per quintal throughout
the period under review. A similar trend was
observed in the Kozhikode market, where prices
of dry ginger ruled consistently at X33,500 per
quintal.

CHILLY

Dry chilli prices experienced a mixed
trend across most markets. Specifically, in the
Guntur market, there was a decline of X4,000 per

quintal within the review period. The Byadagi
market recorded an increase in the price of both
Dubby and Kaddi variety of Chilli. The prices of
Dubby chilli increased from 42,209/ quintal to
R43,679/quintal and that of Kaddi chilli increased
fromX33,509/ quintal to X44,000/quintal during
the period under review.

TURMERIC

Turmeric prices exhibited a mixed trend
across key markets during the review period.
In the Nizamabad market, the price of turmeric
(finger) started at X11,922 per quintal in first
weekend of October, fluctuated through the
quarter, and declined to 10,425 per quintal
by the end of December. The Cochin market
showed price stability, with rates holding steady
at X13,000 per quintal throughout the period.
Meanwhile, both the Salem and Erode markets
recorded a modest increase of X500 per quintal
over the quarter.

GARLIC

Garlic prices increased sharply in almost
all the major markets during the quarter under
review. In Mandsaur, a key garlic-producing
region in Madhya Pradesh (MP), prices showed
a significant upward trend, increasing from
9,800 to X20,000 per quintal over the period. This
steep rise was primarily due to lower production
during the 2022-23 crop season, leading to tighter
market supplies and increased price pressure.

SEED SPICES

Among seed spices, cumin prices declined
sharply across both producing and consumer
markets, while coriander prices registered an
upward trend during the quarter under review.
In Unjha, the largest cumin market in the
country, prices of cumin dropped significantly
from X56,000 per quintal to 30,250 per quintal.
Coriander prices in Guna market of MP increased
from 5,925 to 6,475 per quintal over the same
period.
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NUTMEG, MACE & CLOVES steady to firm, ruling at X1,05,000 per quintal

during the review period.
During the quarter under review, nutmeg & P

with shell exhibited a mixed price trend, while

nutmeg without shell recorded a decline of X2,000 Week-end wholesale prices of arecanut
per quintal. Mace prices followed a mixed trend ~and spices recorded in the major market centers
throughout the period. Clove prices remained Of India are appended in the following tables.

WEEKLY WHOLESALE PRICES OF ARECANUT

KERALA (Rs /quintal)
Month Week Kochi Kozhikode Thalassery Kasaragod
Dry Dry New Dry (Old)

Oct-23 1 29500 38000 38200 43000
2nd 29500 37500 38200 42000

3 29500 37400 37400 41000

4 29500 37600 38000 41000

Nov-23 1 29500 38000 38200 41500
2nd 29500 37800 38200 42000

3 29500 37800 38400 41500

4™t 29500 37800 38200 41500

Dec-23 1 29500 37500 38000 42000
2nd 29500 37000 37500 40500

3 29500 37000 37500 40500

4 29500 37000 36000 42000

5t 29500 36000 36000 40000

Source: District Economics and Statistics Office, Ernakulam, Kasargod; Regional Statistical Office, Kozhikode.

TAMIL NADU & GOA (Rs /quintal)
Month Week Chennai Shimoga Sirsi Panaji
Rashi Dry New Chali Chali (old)

Oct-23 1 36000 43596 39688 39500
2nd 36000 45269 39784 38700

3 36000 46099 39737 39500

4™ 36000 46069 39824 39500

Nov-23 1t 36000 45059 39773 39500
2nd 36000 45769 39488 36500

3 36000 45698 39603 38500

4t 36000 45759 39180 36500

Dec-23 1 36000 45559 38883 38500
2nd 36000 46089 38805 38500

3 36000 46059 38539 38500

4™ 36000 46858 37697 38500

5t 36000 47192 38093 38500

Source: Economics & Statistics, Chennai, Agmarknet.gov.in; Directorate of Marketing, Goa
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WEEKLY WHOLESALE PRICES OF BLACK PEPPER (Rs /Qunital)

Month Week Kochi Kozhikode Kottayam
MG-1 Ungarbled Nadan Wayanadan
Oct-23 1% 63200 61100 60100 61100 61000
2nd 62900 61100 60000 61000 62000
3 62800 60700 59600 60600 60000
4t 62900 60900 59800 60800 61000
Nov-23 1 61600 60100 58800 59800 60000
2nd 60500 58400 58000 59000 59000
3rd 61700 59600 58200 59200 64000
4t 60500 59700 58200 59200 60000
Dec-23 1 61400 59300 57600 58600 65000
2nd 61500 59600 57800 58800 63000
3 61300 59400 58000 58500 63000
4" 60500 58600 57300 58300 61000
5t 61600 59400 57700 58700 61000

Source: IPSTA. Kochi; District Economics & Statistics, Kottayam ;Regional Statistical Office, Kozhikode

WEEKLY WHOLESALE PRICES OF GINGER (Rs /Quintal)

Month Week Kozhikode Kochi Chennai
Dry Fresh Dry Dry (white)
Oct-23 1t 33500 5000 33000 36000
2nd 33500 8000 33000 36000
3rd 33500 8000 33000 36000
4th 33500 8000 33000 36000
Nov-23 1t 33500 8000 33000 35000
2nd 33500 8000 33000 36000
3rd 33500 8000 33000 36000
4t 33500 7500 33000 36000
Dec-23 1t 33500 6000 33000 36000
2nd 33500 6000 33000 35000
3rd 33500 6000 33000 35000
4th 33500 7500 33000 35000
5th 33500 7000 33000 35000

Source: Regional Statistical Office, Kozhikode; Economics & Statistics, Ernakulam; Dept of Economics &
Statistics, Chennai
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WEEKLY WHOLESALE PRICES OF CHILLI (Rs /Quintal)

Month | Week | Guntur Byadagi Delhi Chennai
Dabbi Kaddi Ramnad | Samba-II
Oct-23 1 23000 42209 33509 25400 18900 26000
2nd 21500 42509 33529 25400 18900 26000
3rd 22000 42609 34569 25400 18900 26000
4t 21000 42569 34609 25400 18900 26000
Nov-23 1 22000 45009 35119 25000 27000 18900
2nd 23500 45109 37159 25000 27500 19500
3rd 20000 45509 37699 25000 27500 20000
4th 22000 46209 37809 25000 27500 20000
Dec-23 1 22000 45699 37229 25000 27500 20000
2nd 23000 45009 38509 25400 27500 20000
3rd 22500 43509 41699 25400 27500 20000
4th 22000 44029 43679 25400 27500 20000
5th 19000 43679 44000 25400 27500 20000

Source: Agmarketnet.gov.in, Directorate of Marketing, Delhi; Dept. of Economics and Statistics, Chennai.

WEEKLY WHOLESALE PRICES OF TURMERIC (Rs /Quintal)

Month | Week |Nizamabad Kochi Chennai Delhi
Finger Dry Erode Salem Nizamabad

Oct-23 1t 11922 13000 13500 17000 12300
2nd 7100 13000 13500 17000 12250

3rd 7500 13000 13500 16500 12250

4th 11240 13000 13500 16500 12250

Nov-23 1t 11000 13000 13000 17000 12000
2nd 11000 13000 13000 17000 12000

3rd 9006 13000 13500 17000 12000

4th 10680 13000 13500 17000 12000

Dec-23 1t 10506 13000 14000 17500 11200
2nd 10560 13000 14000 17500 11200

3rd 11727 13000 14000 17500 11200

4th 10925 13000 14000 17500 11200

5th 10425 13000 14000 17500 11200

Source: Agmarknet.gov.in; Dept of Economics and Statistics, Chennai; Economics and Statistics, Kochi; Dept
of Agricultural Marketing, New Delhi



Gndian Journal of Arecanut, Spices & Medicinal Plants Vol. 26-1 (2024D

WEEKLY WHOLESALE PRICES OF MAJOR SEED SPICES & GARLIC (Rs /Quintal)

Month Week Coriander Cumin Garlic
Chennai Unjha
Bangalore No.1 FAQ Mandsaur
Oct-23 1 5925 64000 56000 9800
2nd 5850 64000 53500 9000
3 5850 64000 53000 10050
4" 5850 62000 46500 10200
Nov-23 1 6100 59000 40000 10800
2nd 6050 57000 43875 11000
3 6100 55000 43775 12650
4 6550 55000 44750 15475
Dec-23 1 6575 50000 44250 19000
2nd 6100 50000 36750 17750
3rd 6350 50000 37925 16500
4 6475 50000 37125 14000
5t 6475 49000 30250 20000
Source: Agmarknet.gov.in; and Dept of Economics & Statistics, Chennai
WEEKLY WHOLESALE PRICES OF NUTMEG & CLOVE (Rs /Quintal)
Month Week Thrissur
Nutmeg Mace Cloves
With shell Without shell Yellow
Oct-23 1 23000 44000 150000 105000
2nd 24000 43000 150000 105000
3 23000 42500 150000 105000
4 23000 42500 150000 105000
Nov-23 1+ 23000 43000 140000 105000
2nd 23000 42000 140000 105000
3d 22000 41000 140000 105000
4 22500 43000 140000 105000
Dec-23 1 23000 43000 140000 105000
2nd 22000 42500 145000 105000
3 28000 42500 150000 105000
4t 23000 42000 150000 105000
5t 23000 42000 145000 105000

Source: Economics and Statistics, Thrissur.
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STATISTICS 2022-23

1. All India Final Estimates of Area, Production and Productivity of Spices, Arecanut and Betel Leaves

Crops 2022-23 (FINAL)
Area (‘000 ha) Production (‘000 tonnes) Yield (kg/ha)
Black Pepper 299.053 117.067 391
Ginger (Fresh) 190.959 2201.187 11527
Red Chillies 851.607 2782.009 3267
Turmeric (Dry) 320.782 1169.982 3647
Garlic 386.832 3239.453 8374
Cardamoms 86.516 36.212 419
Coriander 710.613 973.973 1371
Cumin 937.596 577.273 616
Fennel 88.299 151.937 1721
Fenugreek 145.363 229.841 1581
Ajwan 43.098 39.019 905
Dill/Celery 31.836 42,826 1345
Cinnamon/Tejpat 2.207 4.999 2265
Nutmeg 24.250 18.094 746
Clove 1.952 1.270 651
Tamarind 38.855 151.282 3894
Vanilla 0.105 0.065 619
Mint (Mentha) 347.461 35.117 101
Saffron 3.435 0.0025 1
Curry Leaf 4.144 58.548 14128
SPICES (TOTAL) 4514.963 11830.157 2620
Arecanut 938.158 1368.939 1459
Betel Leaves 31.141 706.108 22675
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2. State-wise Final Estimates of Area, Production and Productivity of Arecanut

2022-23 Final
State Area (‘000 ha) Production (‘000 tonnes) Yield (kg/ha)
Andhra Pradesh 3.374 20.244 6000
Arunachal Pradesh 0.827 3.679 4449
Assam 67.353 41.854 621
Goa 2.081 3.963 1904
Karnataka 674.81 1024.117 1518
Kerala 94.553 98.527 1042
Maharashtra 3.56 4.176 1173
Meghalaya 34.41 51.65 1501
Mizoram 21.418 33.54 1566
Nagaland 0.232 1.352 5828
Odisha 0.642 1.601 2494
Tamil Nadu 10.782 21.889 2030
Tripura 7.335 24.975 3405
West Bengal 12.493 24.791 1984
Andaman & Nicobar Islands 4.247 12.519 2948
Pondicherry 0.041 0.062 1512
All India 938.158 1368.939 1459
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3. State-wise Final Estimates of Area and Production of Betel Leaves

2021-22 (Final) 2022-23 (Final)
State Area Production Area Production
("000 ha) ("000 tonnes) (“000 ha) (‘000 tonnes)
Andhra Pradesh 2.138 51.322 1.816 25.424
Assam 0.205 1.998 0.205 1.998
Goa 0.001 0.000 0.001 0.000
Karnataka 3.828 14.563 3.173 24.787
Kerala 0.243 8.653 0.207 7.051
Madhya Pradesh 0.573 0.355 0.609 0.356
Maharashtra - - 0.023 0.006
Nagaland 0.125 0.439 0.147 0.763
Odisha 2.741 41.055 2.741 41.055
Rajasthan 0.015 0.553 0.146 0.350
Tamil Nadu 1.562 24.933 1.550 21.700
Telangana 0.008 0.127 0.008 0.127
Tripura 0.584 7.942 0.567 7.632
Uttar Pradesh 0.265 21.245 0.265 21.245
West Bengal 20.315 559.120 19.681 553.560
Pondicherry - - 0.002 0.054
TOTAL 32.603 732.305 31.141 706.108
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4. Item-wise Export of Spices from India 2022-23

Item Quantity (tonnes) Value (Rs Lakhs) Value (Million US $)
Pepper 17,958 72,686 90.46
Cardamom (Small) 7,352 87,515 108.91
Cardamom (Large) 1,883 13,720 17.07
Chilli 516,177 1,044,412 1,299.76
Ginger 50,885 43,246 53.82
Turmeric 170,085 166,699 207.46
Coriander 54,481 66,501 82.76
Cumin 186,509 419,360 521.89
Celery 5,248 7,756 9.65
Fennel 21,201 31,437 39.12
Fenugreek 35,055 26,680 33.20
Other Seeds (1) 57,431 48,089 59.85
Garlic 57,346 24,580 30.59
Nutmeg & Mace 3,447 22,128 27.54
Other Spices (2) 116,269 193,701 241.06
Curry Powder/ Paste 57,924 141,689 176.33
Spice Oils & Oleoresins 18,398 408,551 508.44
Mint Products (3) 26,708 357,386 444.77
Total (Including others) 1,404,357 3,176,138 3,952.68

(1) Include bishops weed (ajwan seed), dill seed, poppy seed, aniseed, mustard etc.
(2) Include asafoetida, cinnamon, cassia, cambodge, saffron, spices (nes) etc.
(3) Include menthol, menthol crystals and other mint oils.

Source: Spices Board India



Gndian Journal of Arecanut, Spices & Medicinal Plants Vol. 26-1 (2024D

5. Item-wise Export of Spices from India 2022-23

Item Quantity (tonnes) | Value (Rs Lakhs) | Value (Million US $)
Pepper (1) 35905 134024 167.50
Cardamom (Small) 567 5092 6.36
Cardamom (Large) 9403 48840 61.04
Chilli / Paprika 2698 6860 8.57
Ginger Fresh / Dry 32172 18154 22.69
Turmeric 16769 19579 24.27
Coriander 31383 20962 26.20
Cumin Black / White 2013 4396 5.49
Others Seeds (2) 1490 1712 2.14
Poppy Seed 24728 64250 80.30
Garlic 3014 2497 3.12
Clove 17986 83828 104.77
Nutmeg 1234 6363 7.95
Mace 2169 27184 33.97
Cassia 38545 87120 108.88
Star Anise 6741 37141 46.42
Other Spices (3) 109070 123776 154.69
Spices Oils & Oleoresins 4756 106440 133.03
Mint Products (4) 4474 48653 60.81
Caraway/Fennel 10927 19873 24.84
Tamarind 1058 2057 2.57
Cinnamon 2192 7217 9.02
Asafoetida 1441 150362 187.92
Curry Powder/Paste 7960 20372 25.46
Herbal Spices (5) 8206 10960 13.70
TOTAL 376900 1057712 1321.91

. Include white pepper, light pepper and black pepper

. Include mustard, celery, ajwan, juniper berry, fenugreek, dill and badian

. Include saffron, kokam, vanilla, spices husk/spent and spices nes

. Include menthol, menthol crystals and other mint oils.

. Include basil, hyasop, rose mary, sage, savory, mint, incl. leaves (all species), garcinia and greater
galangal etc.

Qi W N =

Source: Spices Board India



Gndian Journal of Arecanut, Spices & Medicinal Plants Vol. 26-1 (2024D

STATEMENT OF OWNERSHIP AND OTHER PARTICULARS ABOUT THE JOURNAL
“INDIAN JOURNAL OF ARECANUT, SPICES AND MEDICINAL PLANTS”

1. Place of Publication
2. Periodicity of its Publication :
3. Printer’s Name

4. Nationality
Address

5. Publishers” Name
Nationality
Address

6. Editor's Name
Nationality
Address

7. Ownership

8. Name of the Printing Press

FORM 1V
(See Rule 8)

Calicut, Kerala State

Quarterly (January-March, April-June,
July-September, October-December)

Director
Indian

Directorate of Printing (DOP)

Ministry of Housing and Urban Affairs,
GIP Building, Deen Dayal Upadhyay Marg,
New Delhi - 110 002.

Homey Cheriyan

Indian

Director, Directorate of Arecanut
and Spices Development,
Calicut - 673 005.

Homey Cheriyan

Indian

Director, Directorate of Arecanut
and Spices Development,
Calicut - 673 005.

Director,
Directorate of Arecanut and
Spices Development, Calicut - 673 005.

Government of India Press, Minto Road,
New Delhi.

I, Homey Cheriyan, hereby declare that the particulars given above are true to the best of my

knowledge and belief.

(5d/-)
(Homey Cheriyan)
(Publisher)



s #;‘ Rt |l
ForfalSuccessiul P
STARTURIN
coconut'sector

™

j - _ VIS
credit linked financial \
f

/ subsidy of CDB under u} Eﬁﬁmﬁ—}uiu J "'J

' H - oLt rUSL RN ..':IL
Ir.-'f Tfechnology Mission on Ljﬂ*rmh:“’ﬂ_"*‘am; MILL'"E:;:
: Coconut entrepreneurs for establishment of

(HI]H _'_'#L ICES:! _:Df:j IS.

LRl LR Rl B R e e ]

Yo tnore details vt Dloarlls welsibe:
AT ﬁm aﬁ { ’ % Coconut Development Board
(el o Tepms s ey, wRe R

§  MNIETRY OF AGRICIE
. SR, TS 423ITAE &1

& TURE & FARMERS WFLFARE
. F GOATRNMENT 08 INCIA] KOCHI KERALA PH - O30 7208 BT
s’



—-

amazon

1 .I
i g _--1- e
B TR =

ot . : East

L B
ry

Chocolate Time
For the Entire Family!

FIfAI LIC. Na. 1009204300000, MFD & MKTC : The CAMPCD Lid, Voraneiki Towwer:, Mitiisn Rrest, Mengoherw = 373001,
Phare  o6z4-ramazy8, Emnall cosnpeoemsid Sganeil oo, Weditite | wnenuommmio.mi g, wikas ot eoob ocnia befomms




	Cover_01_02.pdf
	Page 3
	Page 4

	Cover03_04.pdf
	Page 5
	Page 6


