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aromatic sensations of a spice (e.g., linalool,
citronellol, geraniol, carveol, menthol, borneol,
fenchone, tumerone, and nerol).The
compounds with benzene structure such as
alcohols, acids, phenols, esters, and lactones
provide sweet, creamy, and floral notes.
Diterpenes and triterpenes are strong and bitter
compounds. Yield of essential oil varies between
different spice crops as listed in Table 1.

Important flavor compounds in spices

The essential oil is a mixture of several
phytochemicals and the total flavor of the spice
depends on the quantity of essential oil as well
as ratio of aromatic compounds present in it.
Spice along with important compounds present
in it is listed below.  (Table 2)

Flavor notes

Flavor notes are descriptors of scents that
can be sensed after exposure to the spice. In

Table1.Yield of essential oil from spices

S.No.      Spice            Essential oil (%)

1 Allspice 3.0-5.5

2 Black pepper 1.0-4.0

3 Cardamom (small) 6.0-10.0

4 Clove 10.0-20.0

5 Cinnamon 1.0-3.0

6 Ginger 1.0-3.0

7 Nutmeg 7.0-16.0

8 Turmeric 2.0-6.0

Indian Journal of Arecanut, Spices & Medicinal Plants  Vol. 22-3 (2020)

Table 2. Important flavor compounds in spices
                          Spice        Major compounds       Chemical Structure

Black pepper

-Caryophyllene

Turmeric

ar- Turmeric

Ginger

 

 

 

 

Geranial

Neral
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Nutmeg

1,8 Cineole

-Terpinyl acetate

t-Cinnamaldehye

Eugenol

Eugenol

Eugenyl acetate

Cardamom

Cinnamon

Clove

Allspice

Vanilla

Eugenol

Chavicol

4-Hydroxybenzaldehyde

Vanillin

Sabinene

Myristicin
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Table 3. Flavor characteristics of important volatile compounds in spices

Allspice Eugenol Spicy, woody, sweet
(pungent, spicy) -Caryophyllene Woody, spicy and terpene notes

1,8-Cineole, Minty, camphoraceous, cool note
Methyl eugenol Musty tea like, mildly spicy, warm, slightly

earthy
Black Pepper -Caryophyllene Woody, spicy and terpene notes
(pungent, hot) Limonene Fresh, citrus-like, mild lemon and orange

notes
-Pinene Dry-woody, pine-like, resinous-terpene like,

spicy
Cardamom -Terpinyl acetate Sweet, herbaceous, sweet, floral with
(pungent, lavender nuances
eucalyptus like) 1,8-Cineole Minty, camphoraceous, cool note

-Terpineol Floral, sweet, liliac-like
Cinnamon (sweet, t-Cinnamaldehyde warm, sweet, spicy
fragrant, pungent) Eugenol Spicy, woody, sweet
Clove   (sweet, Eugenol Spicy, woody, sweet
astringent, pungent) Eugenyl acetate Spicy, sweet, woody, floral
Ginger Zingiberene Spicy, fresh, sharp
(pungent, fiery) -Farnesene Mild, warm, sweet

-Sesquiphellandrene Sweet,  fruity, herbal
Nutmeg (nutty, Myristicin Warm, spicy, balsamic, woody
warm, sharp, sweet) Sabinene Warm, oil-peppery, piny, woody-herbaceous,

spicy
Safrole, Elemicin floral, rosy sweet
-pinene Pine-like, sharp, woody, turpentine-like

Turmeric (warm, Turmerone, Earthy, musky, woody
acrid, bitter) ar-Turmerone
Vanillia (Sweet) Vanillin Sweet, creamy, spicy

4-Hydroxybenzaldehyde Sweet, nutty, balsamic, woody

Spices       Compound Aroma Descriptor

berry oil, followed by -pinene, limonene, -
pinene and humulene. It is to be noted that
green pepper oil contains more oxygenated
compounds than dry pepper oil.

Cardamom (Elettaria cardamomum):
Cardamom is one of the most expensive spices
and is known as the queen of spices. It is
pungent and smoky, with a warm, bittersweet

note, yet is also clean and fresh. The green
cardamom or the small cardamom cultivated
in south India is superior to quality than the
large cardamom or the black cardamom. The
green pods have a spicy floral flavor with
lemony scent. Cardamom yields up to 10%
essential oil in which, -terpinyl acetate, 1-8-
cineole together constitute up to 70% along with
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other minor constituents. This gives cardamom
a strong but mellow, fruity, and penetrating
aroma. The taste is lemony and flowery, with a
note of camphor or eucalyptus due to cineol
present in the essential oil. The enchanting flavor
of cardamom is well utilized in aromatherapy.
It is used to alleviate nausea, vomiting, morning
sickness and bad breath.

Cinnamon (Cinnamomum zeylanicum): True
cinnamon is the light brown bark obtained
from the tree Cinnamomum zeylanicum and is
one of the oldest spices known. True cinnamon
has a warm, sweet, woody, citrus like delicate
flavor; where as its variant cassia has a sweet,
spicy, pungent aroma with bitter taste. True
cinnamon produces up to 3% essential oil and
the major compound is t-cinnamaldehyde (55%-
75%). The presence of eugenol in the essential
oil distinguishes cinnamon from cassia, giving
it the note of clove and is pleasantly aromatic. It
is commonly used for de-odouring/masking in
the food industry. Bark and leaf oils are
employed mainly in the flavoring industry as
meat and fast food seasonings, in sauces and
pickles, baked foods, confectionery, cola-type
drinks, tobacco flavors. Iso-eugenol, derived
from cinnamon leaf oil, is also a flavoring agent
in confectionery and liqueurs. It also finds
application in dental and pharmaceutical
preparations.

Cloves (Syzygium aromaticum): Clove is the
dried unopened flower buds from the tree
Syzyium aromaticum. The aroma of cloves is
burning, sweet and warm, with notes of pepper
and camphor. The taste is fruity but also sharp,
hot and bitter; and leaves a numbing sensation
in the mouth. Clove yields up to 20% essential
oil and the major compound is eugenol (70-95

%), followed by eugenyl acetate (up to 20 %)
and -caryophyllene (12-17 %). Eugenol in the
essential oil is mainly responsible for the
characteristic taste. The essential oil of clove has
antibacterial and antifungal properties and is
used to relieve pain and promote healing. Iso-
eugenol is mainly used for cigarettes, non-
alcoholic beverages, ice cream and chewing
gum.

Ginger (Zingiber officinale): Ginger has a
characteristic lemony, musty and earthy with
slight woody flavor. Zingiberene accounts for
30% of the essential oil, and other contributors
to the characteristic flavor of ginger include ß-
sesquiphellandrene and ar-curcumene. The
lemony note of ginger arises from the
combination of geranial, neral,  -
sesquiphellandrene and ar-curcumene. The
woody note is contributed by nerolidol. Ginger
oil is used as flavourant in food processing,
pharmaceuticals and also in perfumery. The
pungency of fresh ginger is attributed to the
presence of gingerols. However, during heating
or drying, gingerols are transformed into
different compounds zingerone, shogaols and
paradol which alter both the flavor and
pungency of the spice. Therefore dried ginger
is less aromatic than fresh and the taste is fiery,
pungent and penetrating.

Nutmeg (Myristica fragrans): Nutmeg and
mace are two distinctively different spice
products produced from the fruits of Myristica
fragrans and have a similar rich, fresh, warm
aroma. The characteristic flavor of nutmeg is
described to be sweet, woody and spicy.
Nutmeg produces about 16% essential oil with
spicy, warm, sweet and penetrating odor.
Nutmeg smells sweet but is more camphorous

Indian Journal of Arecanut, Spices & Medicinal Plants  Vol. 22-3 (2020)
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and pine-like than mace. Mace yields 11-15%
essential oil, very aromatic and warm, spicy,
slightly fruity. Mace oil also possess fresh and
warm aroma, but the smells are stronger and
demonstrate a floral character with notes of
pepper and clove.

The taste of both nutmeg and mace is warm
and highly aromatic, but nutmeg has hints of
clove and a deeper, bittersweet, woody flavor.
The taste of mace is warm, aromatic, delicate,
and subtle with some lemony sweetness, yet it
finishes with a potent bitterness. Major
constituents of the monoterpene hydrocarbons
in nutmeg oil are pinene and sabinene. The
warming terpenes impart a woody, bitter
peppery odor to the spice. Yet major aromatic
ether constituent is myristicin. Other prominent
flavor compounds; safrole and elemicin together
with myristicin establish the aroma and
medicinal properties of nutmeg. The
hallucinogenic properties of nutmeg seed is
attributed to the presence of myristicin and
elemicin. The essential oil of nutmeg is used as
a natural flavoring extract in the pharmaceutical

Indian Journal of Arecanut, Spices & Medicinal Plants  Vol. 22-3 (2020)

and cosmetics industry.

Turmeric (Curcuma longa): Fresh turmeric has
a subtle woody, earthy flavor with gingery, bitter
taste. Dried turmeric has a rich, woody aroma
with floral, citrus and ginger notes. The taste is
slightly bitter and sour, moderately pungent,
warm and musky. Turmeric yield up to 6%
essential oil that is pale yellow in color and
contains about 60 % turmerone and ar-
turmerone. The real contribution of turmeric is
its health benefits and color more than flavor.
The principal compounds responsible for color
is curcuminoids, which is an important
phytochemical and finds great application in
modern medicine.

Conclusion

Essential oil is responsible for the distinct
flavor of a spice. The quantity and the chemical
composition of essential oil vary drastically from
species to species and each compound adds a
special flavor note to each spice. The perceived
aroma of a spice is a mixture these various flavor
notes.

***
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 *  ICAR-Central Plantation Crops Research Institute, Regional Station, Vittal, Karnataka-574243

AN EMERGING PEST IN ARECANUT :
PENTATOMID BUG, Halyomorpha picus

S.H. Thube, E.K. Saneera, R.T.P. Pandian, M. Chaithra, N.R. Nagaraja, U.K.Priya and

Bhavishya*

'Arecanut' or 'betel nut' (Areca catechu
L.) is one of the important commercial
plantation crops attributing high economic
return in terms of export. India is the largest
producer  and consumer of arecanut in the
world. It is growing in parts of Karnataka,
Kerala, Assam, Meghalaya, West Bengal,
Mizoram, Tamil Nadu, Tripura, Maharashtra,
Goa, Andhra Pradesh, and Andaman and
Nicobar Islands. It is known for multifaceted
uses viz. chewing, important component of the
religious, social and cultural celebrations in
India. Also it is used in ayurvedic and veterinary
medicines (Bavappa et al., 1982).

The palm is prone to attack by a large group
of insects (Saneera and Thube, 2016). So far,
about 102 insects and non insect pests have been
reported from arecanut (Nair and Daniel, 1982).
In the recent past, premature falling of nuts in
arecanut gardens is increased unusually and
became a serious problem in arecanut.
Shedding of immature nuts in arecanut is
reported due to various reasons like, nutrients

deficiencies, fruit rot disease infection,
pentatomid bug infestation, environmental
factors etc. Since, last few years scientists of
ICAR-Central Plantation Crops Research
Institute, Regional Station, Vittal has recorded
remarkable increase in the pentatomid bug
infestation in arecanut. Severe incidence of this
pest resulted into heavy dropping of tender nuts
in arecanut palm irrespective of age. This pest
commence its infestation on arecanut palms
from other host plants by early March and
continues up to early August (Figure 1). The
peak infestation is noticed during June to
August months. Some of the vegetables such
as, cowpea, okra, red chilli, bitter gourd, ash
gourd, shoe flower plant and coccinia are
reported as alternate host of pentatomid bug
(Daniel, 2010). Among these hosts, cow pea is
the main alternate host, which is grown by most
of the farmers in the vicinity of areca garden,
from which the pentatomid bug switches to the
areca palm and colonize on the bunches and
tender nuts.

Fig. 1. Host sequence of pentatomid bug on arecanut and other host plants

Indian Journal of Arecanut, Spices & Medicinal Plants  Vol. .22(3): 10-12 (2020)
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Hence, life cycle, symptoms of infestation
and management strategy of Halyomorpha picus
has been discussed here for creating awareness
among the arecanut growers.

Life cycle: Pentatomid bug consists of
incomplete metamorphosis. Hence, its life cycle
comprises of three stages i.e., egg, nymph and
adult. Life cycle with duration of each stage is
represented below in pictorial form.

1. Premature nut falling during the monsoon
(Usually infestation starts from May and
prolongs up to post monsoon season)

2. Presence of the pin prick marks on the
perianth

3. Presence of the pin prick marks on the fallen
nuts

4. Dark discoloration of the internal content/
kernels

 Symptoms:

Adults and nymphs consists of long
sucking mouth part (Proboscis). Through this
proboscis, insect sucks the cell sap from rachis
of inflorescence and tender nuts, particularly
from the portion closer to perianth. Incidence
of the pentatomid bug can be identified based
on the pin prick marks on the perianth and nut
surface. Continuous sucking of the sap from
perianth region, results in the reduction of
turgor pressure that leads to premature nut
falling in arecanut. Specific damaging
symptoms of the pentatomid bug in arecanut
are mentioned below;

Management:

Monitoring is considered as the backbone
of any Integrated Pest Management (IPM)
programme. Keeping in view of the deleterious
effect of the chemical pesticides on
environment, insecticide should be the last
resort in any IPM programme. Pentatomid bug
can be managed successfully by using following
strategies;

1. Adoption of clean cultivation practices like
collection and destruction of the various
stages of this insect seen on alternate hosts
viz., cowpea, bhendi, bitter gourd, chillies
etc, before adults shift to areca palms.

Indian Journal of Arecanut, Spices & Medicinal Plants  Vol. 22-3 (2020)
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2. Once occurrence of the pest confirms with
lower population build up, neem oil 2.5 %
can be sprayed to the infested and
surrounded palms.

3. If population and nut fall is more, spraying
of Clothianidin 50WDG @ 0.3 g/litre of water
or Thiamethoxam 25 WG @ 0.4g/litre of
water can be done to the infested and
surrounded palms.  The spray fluid should
thoroughly cover the inflorescence and
developing nuts, as these are the main site
of breeding for this pest.
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 * ICAR - Indian Institute of Spices Research, Kozhikode, Kerala

Curcuma AS A NATURAL SOURCE OF STARCH

S. Aarthi, V. A. Muhammed Nissar and D. Prasath*

Starch is the most widely available
carbohydrate and a major component of various
rhizomatous perennial tubers/herbs. It is one
of the major components of human nutrition
and provides about 70-80% of the calories
consumed by humans worldwide.  Since, most
of the conventional sources are being
overexploited, exploring the new botanical
sources of starch are required to ease the
pressure on the traditional sources. Starch is not
only known for its nutritional value, but also
for its industrial applications. Starch is
composed mainly of two polymers - amylose
and amylopectin. The proportion of these two
polymers in native starch varies from 20 to 30%
for amylose and from 70 to 80% of amylopectin.
There are many starch rich tuber crops like
potato, tapioca and sweet potato. Apart from
the common starch rich crops, there are some
underutilized starch rich rhizomatic crops with
medicinal and nutritive values; they are
popularly called as arrow roots. Major types of
arrow root used in India are discussed here.

The common arrow root (Maranta
arundinacea L.) :  It is the most widely cultivated
source of arrow root; a nutritive medicinal herb
also known as West Indian arrow root belongs
to the family Marantaceae, known as "Bilathi
Koova" in Malayalam. It is native to Mexico,
Central and South America. Maranta is an
herbaceous perennial and hardy plant which
yields highest amount of starch among the

rhizomatous arrow roots cultivated in India.

Edible part of the plant is the underground
rhizome.The rhizome contains 23% edible
starch called arrowroot powder (koovapodi).
Aside from being high in protein and several
nutrients, arrowroot is very easy to digest,
making it ideal for children and elder persons
who need gentler food. Arrowroot is boiled and
eaten as a nutritive food and as a medicine.
Internally, the powder is found to be beneficial
in urinary problems, menorrhea and digestive
troubles. Arrowroot powder is given as antidote
in case of food poisoning and toxic effect of
some herbs; the powder is also used externally
on wounds. The rhizomes contain fiber, fat,
albumen, sugar and gum apart from starch.
Plant rarely produces seeds and reproduction
is normally by planting rhizome bits with a bud.
Rhizomes are harvested when the aerial part of
the plant dries after 10-12 months of growth.
The rhizomes are thick, fleshy, creeping, spindle-
shaped, long and dull white to creamy coloured
and contain fine easily digestible starch. It is

Maranta arundinacea

Indian Journal of Arecanut, Spices & Medicinal Plants  Vol. 22(3): 13-17 (2020)
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cultivated throughout the West Indies,
Southeast Asia, Australia, and South Africa. In
India, arrowroot is mainly cultivated in Uttar
Pradesh, Bihar, Orissa, West Bengal, Assam and
Kerala. Its powder is one of the nature's finest
carbohydrates.

Apart from Maranta, some of the Curcuma
species belongs to the family Zingiberaceae is
also used to extract edible starch in various
locations in India. Curcuma species has been
traditionally used as a medicinal crop. The genus
Curcuma occurs in the tropics of Asia and
extends to southern China, Sri Lanka,
Indonesia, Philippines, Africa, and Australia.
Curcuma is reported to be used as a source of
an easily digested starch, which is rather similar
to that of arrowroot. In India, it is utilized on a
cottage industry basis for the preparation of
baby foods. Even though the starch yield is lesser
and extraction process is difficult compared to
Maranta species, the starch of Curcuma is highly
sought offering higher price owing to its unique
taste and medicinal value. These species are
generally gathered from wild by local people.
Due to the shortage in supply and increased
demand, some of the entrepreneurs have now
taken up commercial cultivation and marketing
of arrow root powder from different Curcuma
species. Current price of Curcuma arrow root
powder is Rs 1000/- per kg or above.

Major Curcuma species used for extraction
of arrow root in India are 1. White arrow root
or 'Vella Koova'(Curcuma angustifolia, C.
haritha) 2. Yellow arrow root or 'Manja koova'
(C. xanthorrhiza) and 3. Blue arrow root or
'Neela Koova' (C. aeruginosa). Apart from these
some other species such as Curcuma leucorrhiza,
Curcuma caulina, Curcuma pseudomontana, and

Curcuma rubescens, are also used as sources of
arrowroot powder and in local and tribal
medicines. Since most of the species are known
by different local names in different localities,
there is often confusion in the species identity.
Common species of Curcuma used for
extraction of arrow root powder are discussed
here

Curcuma angustifolia Roxb.

Curcuma angustifolia is commonly called as
East Indian arrow root and Tikhur in Hindi; the
rhizomes are rich in starch which is used as food
and as a medicine. East Indian Arrowroot is
recognized as a medical herb.

It is nutritive and well suited for infants
instead of breast milk or for a short time after
having weaned them. The starch has cooling
effect on the body, gives relief in irritation and
inflammation and it is given to heal peptic ulcers
and dysentery. It is also used as tonic and
nutritious food in case of weakness, chronic
diseases, jaundice and excessive thirst. The plant
is a perennial rhizomatous herb endemic to
India distributed in North Western and Central
Himalayas, Bihar, West Bengal and South India
at higher elevations. It produces a small spiked
inflorescence with three or four yellow, funnel-
shaped flowers within tufts of pink coma bracts.
Inflorescences are usually produced at the

Curcuma angustifolia

Indian Journal of Arecanut, Spices & Medicinal Plants  Vol. 22-3 (2020)
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beginning of the monsoon even before the
emergence of leaves have and it may continue
to flower even after the leaves have fully
developed. Leaves are simple, green, glabrous,
and lanceolate, with entire margins. They
display fine parallel venation from the central
midrib. The leaves smell and taste like turmeric.
It is propagated from rhizomes and harvested
when the leaves show wilting after 8-10 months
of growth. The rhizome is processed to obtain
the edible starch which has properties similar
to arrowroot and corn starch. In India, this is
mainly cultivated in Bihar, West Bengal,
Maharashtra, Kerala, Tamil Nadu, Karnataka
and Andhra Pradesh.

Curcuma xanthorrhiza Rosc.

Curcuma xanthorrhiza is commonly used in
medicine and it is rich in edible starch. It is native
to Southeast Asia.  This species occurs mainly
in the North Eastern and West coastal regions
of India, extending to the hills. It has also been

under cultivation in earlier times for extracting
arrowroot powder. The plant is an annual or
biennial, aromatic, rhizomatous, tall herb.
Rhizomes are large with yellow colour inside
like turmeric. It is used in traditional and local
medicines as a, cardio-tonic, carminative,
diuretic, and anti-spasmodic.

This was reported to have cosmetic
properties. The species   is semi-domesticated
and is found in the forests of eastern Himalayas,
Bengal, and Kerala. It is cultivated in Kerala,
Karnataka, Tamil Nadu. This species is often
misidentified and sold as 'Kasturi Manjal' in
place of Curcuma aromatica  in some places.

Curcuma aeruginosa

Curcuma aeruginosa is known as 'neela
koova', a nutritive medicinal herb used for
extraction of starch from the underground
rhizome; the plant has got numerous pendulous
tubers, oblong with pearl white colour inside.
Leaves are broad, lanceolate, uniformly green.

Curcuma xanthorrhiza

Curcuma aeruginosa

Indian Journal of Arecanut, Spices & Medicinal Plants  Vol. 22-3 (2020)
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It is propagated from rhizomes and harvested
when the leaves show wilting (8-10 months). It
is naturally distributed through the hilly areas
of Orissa, West Bengal, Jharkhand and
Chhattisgarh. It is grown in Kerala and many
parts of Western Ghats.

Neelakoova powder has high antioxidant
and antimicrobial qualities. It is excellent for
reproductive systems and enhances the semen
quantity and quality. It is extremely good for
dysuria and leucorrhoea. Koovapodi cools the
body, reduces urinary trouble and prevents
stone formation. It also has calcium, manganese,
potassium, phosphorus and other minerals.
Koovapodi can also be used as a weaning food
as it can be easily digested by the body. The
natives prepare many herbal dishes using the
starch extracted from the rhizomes. In tribal
belts of Chattishgarh and Orissa people prefer
dishes made from rhizomes in hot summer.

It is believed that the rhizomes remove extra
heat from the body and develops resistance
against common diseases. It is used specially
during observing fast as a part of ritual. Tubers
are cleaned and scraped after harvesting and
then it is washed. After that it is rubbed on a
rough rock surface to produce pulp, the pulp is
washed with water; the fibre is discarded and
kept    for sedimentation of starch. After the
starch settles in the water, water is discarded,
and fresh water is added. This process
continuous till the residue is pure white. The
extracted starch is sun dried to get the arrow
root powder.

Method of starch extraction from Curcuma

Traditional starch extraction technique by
garnishing of rhizomes on back side of sieve

followed by filtration using cloth and
sedimentation. The improved starch extraction
technique involved grinding of rhizomes in
grinding machine. The improved method of
starch extraction is 20 times more efficient as
compare to traditional method of starch
extraction from rhizomes. Multipurpose starch
extraction machine was developed in ICAR-
Central Tuber Crops Research Institute (CTCRI),
Sreekariyam, Thiruvanthapuram, Kerala for the
purpose of starch extraction from other tuber
crops.

Compared to starches from other raw
materials, Curcuma starches show a
characteristic grain profile, with higher viscosity
values. The viscosity profiles showed that these
Curcuma starches have high thickening and
gelling properties, and high stability when
agitated. Thus, it can be a potential source of
starch for food industry. The above-mentioned
Curcuma species have been collected from
different places is conserved at National Active
Germplam Site (NAGS) of ICAR Indian Institute
of Spices Research, Kozhikode, Kerala.
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BORDEAUX MIXTURE - A UNIVERSAL BLEND FOR
Phytophthora MANAGEMENT IN ARECANUT

R. Thava Prakasa Pandian1, Shivaji Hausrao Thube1, M. Chaithra1., N.R. Nagaraja1,

Bhavishya1, Ganesh Khadke2 and C. T. Jose1

Introduction:

Bordeaux mixture is one of the important
non-systemic copper fungicides used for the
management of many crop diseases. The
Bordeaux mixture is a combination of copper
sulphate, lime and water. This was accidently
discovered in 1882 and introduced in the year
1885 by P. M. A. Millardet from University of
Bordeaux, France for the management of
Downy mildew of grapes. Later on it was
successfully used for the management of
oomycetes pathogens.

Bordeaux mixture accomplishes its effect by
means of the copper in the form of cupric ions
(Cu2+) of the mixture. These ions affect enzymes
in the fungal spores in such a way as to prevent
germination. Hence, Bordeaux mixture must be
used preventively, before the fungal disease
attack. 1% Bordeaux mixture is the commonly
recommended fungicide for the management
of coconut bud rot, basal stem rot of coconut,
arecanut fruit rot (Mahali/ Koleroga), cocoa
black pod rot and stem canker diseases.

pH determination of Bordeaux mixture:

The ratio of copper sulphate to lime solution
governs the pH of the prepared mixture. The
mixture prepared in the above said ratio gives
neutral or alkaline mixture. If the quality of the

used materials is inferior, the mixture may
become acidic. If the mixture is acidic, it
contains free copper which is highly phytotoxic
resulting in scorching of the plants. Therefore,
it is highly essential to test the presence of free
copper in the mixture before applied.

There are several methods to test the
neutrality of the mixture, which is indicated
below:

1. Field Test: Dip a well-polished knife or a
sickle in the mixture for few minutes. If
reddish deposit appears on the knife/sickle,
it indicates the acidic nature of the mixture.

2. Litmus paper test: The colour of blue
litmus paper must not change when dipped
in the mixture.

3. pH paper test: If the paper is dipped in
the mixture, it should show neutral pH.

4. Chemical test: Add a few drops of the
mixture into a test tube containing 5 ml of
10% potassium ferrocyanide. If red
precipitate appears, it indicates the acidic
nature of the mixture.
If the prepared mixture is in the acidic

range, it can be brought to neutral or near
alkaline condition by adding some more lime
solution into the mixture. Practically, field test
and pH paper test is used to determine the
quality of the Bordeaux mixture.
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1% Bordeaux mixture preparation:

To prepare 1% Bordeaux mixture, three
main constituents are required i.e. copper
sulphate, lime and water. Purity of the
ingredients and method of preparation decides
the quality and effectiveness of the prepared

solution. Lime is available in the market as two
different forms i.e. calcium hydroxide (also
called as 'hydrated lime' or 'slaked lime') and
calcium oxide (also called as 'quick lime' or
'burnt lime'). Detailed procedure of 1%
Bordeaux mixture preparation is summarized
below with illustrations (Fig.1).

 Fig. 1. Preparation of 1% Bordeaux mixture

 Ingredients of Bordeaux mixture i.e.
copper sulphate and lime (quick lime
or hydrated lime)

Copper sulphate

Hydrated lime

Quick lime

 Dissolve 1 kg copper sulphate crystals in
10 litres of water in a plastic container.

 Dissolve required quantity* of quick lime
or hydrated lime in 10 litres of hot water
in another plastic container.

* Note: If quick lime is used, ~750g-850g is
needed and if hydrated lime is used, ~375g-
450g is needed to neutralize the copper
sulphate solution.

 

Copper sulphate
solution

Hydrated lime
solution

 Pour both the copper sulphate and
hydrated lime solutions simultaneously to
80 litres of water with constant stirring and
check for the pH until it becomes neutral.

 The mixture should be tested for its
neutrality of the pH (pH of 7.0); because
the free radicals of the copper are toxic to
the plants.

Mixing of Copper sulphate and
hydrated lime solution
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Preparation of 10% Bordeaux paste

Bordeaux paste consists of the same
constituents as that of Bordeaux mixture, but it
is in the form of paste as the quantity of water
used is too little. For preparation of 10%
Bordeaux paste, 100 g copper sulphate and 100
g quick or hydrated lime each are dissolved in
500 ml of water separately and mixed
thoroughly until to get a paste.

Uses of Bordeaux mixture/ Bordeaux paste:

 1% Bordeaux mixture is recommended
twice-thrice as a prophylactic spray in the

form of mist spraying.

 First spray during pre- monsoon showers
and the second spray after 40-45 days of
first spray in the coconut, arecanut and
cocoa orchards for the Phytophthora disease
management. If necessary, a third spraying
can be given.

(Please note that first round of spraying should
be given on bunches and the rest two
rounds should be focused on bunches as
well as crown region in case of arecanut to
avoid bud/crown rot disease in arecanut)

 To test the neutrality of the pH, either pH
paper or a well-polished knife or a sickle
can be used for checking.

 Dip pH paper in the solution and if it
turns blue it indicates that the mixture is
neutral.

(or)
 Dip a well-polished knife or sickle into

the mixture. If the blade shows a reddish
colour, add lime to the mixture till the
blade does not show staining on dipping
the knife

Checking the pH of the Bordeaux mixture

 As per the weather conditions (rainy/
wet), required quantity of the wetting
agents (resin or soap solution) can be
added before spraying.

 Mist nozzle should be used for effective
spraying.

Checking of  Bordeaux mixture with a knife
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 Bordeaux paste can be used for swabbing
the cut ends of the pruned branches of
cocoa plant as well as treatment of canker
infected cocoa trees and also in the coconut/
arecanut crown portion after removing the
crown/bud rot diseased spindle leaves.

 In cocoa, spraying of Bordeaux mixture
after pruning will help in reduction of the
past season inoculum and protect the
preceding season crops from diseases.

Precautions:

 The solution should be prepared fresh
always in the earthen or wooden or plastic
containers.

 Avoid using metal containers for
preparation, as Bordeaux mixture is
corrosive to metal vessels.

 The prepared Bordeaux mixture should be
sprayed within 4-5 h.

 At the time of preparation and spraying
proper stirring is required.

 Don't add hot water during solution
preparation.

 Don't mix any fungicides or insecticides
along with Bordeaux mixture.

Advantages of Bordeaux mixture:

 Very easy and can be prepared by farmers
themselves.

 Can act as fungicide and bactericide.

 The chemicals required for this is copper
sulphate and lime which is easily available
in the market.

 It is less toxic to humans i.e. safety to handle
as compare to other commercial fungicides.

 Possess a natural adhesiveness of tenacity.

 Relatively cheaper.

 Manages relatively a wide range of
oomycetes pathogens, especially
Phytophthora spp.
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MULTIPURPOSE SPICE TREE : TAMARIND

G.K. Pooja1, Nagarajappa Adivappar2 and Y. Kantharaj3

Tamarind (Tamarindus indica L.) is one of
the most wide spread trees of Indian
subcontinent. It is a multipurpose spice and fruit
crop. The pulp has been used as a seasoning or
spice or fruit, especially in the southern part of
India, for a long time (Shankaracharya, 1998).
The name tamarind was derived from the Arabic
word "Tamar-E-Hind" meaning "Date of India".
It is cultivated throughout the tropics and sub-
tropics of the world and has become naturalized
at many places. In India, it is abundantly grown
in Karnataka, Madhya Pradesh, Bihar,
Chattisgarh, Andhra Pradesh and Tamil Nadu
(Algabal et al., 2012).

India is the world's largest producer of
Tamarindus indica L. and commercial
exploitation of its products dates back to several
centuries. Out of 52 spices under the preview
of Spice Board, the tamarind spice is at the sixth
position in terms of export from India
(Sinha et al., 2015). While it is the only country
to exploit tamarind extensively with the annual
pulp production of 3.00 lakhs tonnes of which
11,500 tonnes are exported to Europe and North
America and the rest is locally consumed. The
dry pulp is exported to various countries viz.,
USA, Europe, Australia, African, Sri Lanka,
Malaysia and Pakistan, etc. (Anon, 2009).

Tree is a short-trunked, growing up to a
height of 25 m with dome shape of crown. It is
a long-lived, large with a thick trunk up to 1.5

to 2 m across. Leaves are alternate and even-
pinnate. Flowers are borne in lax racemes. The
most useful part is the pod (also called the fruit).
Pods are 7.5-20 cm long, 2.5 cm broad and 1
cm thick, which is slightly curved, brownish-
ash coloured. Each pod has hard outer shell, the
pulp is firm and soft which is thick, blackish
brown  and contains 2-10 hard dark-brown
seeds. The pulp and seeds held together by
extensive fiber network. The ripe pods consist
of 55 per cent pulp, 34 per cent seed, 11 per
cent shell and fiber (Shankaracharya, 1998).

It is a hardy and drought tolerant tree hence
ideal for arid regions. Further, it performs well
in deep soils and also found growing in waste-
lands. In view of its ability to withstand heavy
winds, it is preferred as a windbreak. The tree
is also widely planted in avenues. Nowadays,
this fruit crop is gaining popularity among the
farming community as well as processing
industries due to its immense demand (El-
Siddig et al., 2006).

Tamarind varieties have been classified on
the basis of various characters. East Indian types
have long pods with 5-12 seeds and West Indian
types have shorter pods with 1-5 seeds. The red
colour of pulp is due to anthocyanin pigment,
while in the common types of pulp is due to
leuco-cyanidin (Shankaracharya, 1998). The
ripe fruits of some varieties have sweet pulp
coupled with less acidity and are suitable for

Indian Journal of Arecanut, Spices & Medicinal Plants  Vol. 22(3): 22-27 (2020)



23

dessert purpose. Sour type fruits are highly
acidic in taste and are preferred pulp which is
commercially marketed. Some of the
promising selections made on the basis of high
yield with high pulp content from different
states of India (Nath  et al., 2008) are mentioned
below:

fever and the intoxicating effects of alcohol. It
is said to have anti-fungal and anti-bacterial
properties (El-Siddig et al., 2006).

Seed

The seed is usually powdered and is often
made into a paste for the treatment of most

The fruit both ripe and dry contains mainly
tartaric acid, reducing sugars, pectin, tannin,
fibre and cellulose. Generally, the chemical
constituents of the fresh ripe tamarind varieties
varied depending on location, soil, climate and
other agro-climatic conditions i.e., moisture
content (20.15 to 24.50 %), TSS (18 to 48 0Brix),
tartaric acid (15.84 to 20.16 %) and ascorbic acid
(0.68 to 20 mg/100 g). The most outstanding
characteristic of tamarind is its sweetish acidic
taste which is predominantly due to tartaric acid
(Ishola et al., 1990).

Uses of different parts of the tree

Medicinal uses

Pulp

Tamarind pulp has long been used for
many medicinal purposes. Alone or in
combination with lime juice, honey, milk, dates
and spices is used as a digestive and carminative.
It has been used in the treatment of a number
of ailments, including the alleviation of
sunstroke, Datura poisoning, cure of malarial

external ailments. It has been reported that
powdered seeds have been used to treat boils,
dysentery, eye diseases, bladder stones, chronic
diarrhea, jaundice and ulcers. The powdered
seed husk is used to treat diabetes and also
having a strong antioxidant activity (El-Siddig
et al., 2006).

Leaves

Tamarind leaves are usually ground into
powder and used in lotions or infusions. The
leaves, mixed with salt and water are used to
treat throat infections, coughs, fever, intestinal
worms, urinary troubles and liver ailments. Leaf
extracts also exhibit anti-oxidant activity in the
liver and used as ulcers, cardiac and blood sugar
reducing medicines. Leaves paste are applied
to boils to prevent suppuration and
inflammatory swellings. Young leaves are
reported to cure other eye infections, sprains
and wounds (El-Siddig et al., 2006).

Bark, flower and root

The bark is astringent and it is used as a

     States Varieties

Karnataka DTS-1, DTS-2 and Hasanur.

Tamil Nadu PKM-1, PKM-2, PKM-3 and Urigam

Maharashtra Pratisthan, No.263, Yogeshwari, T-9, T-10, T-11, T-12 and T-13

Rajasthan Goma Prateek
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cart shafts, axles, naves of wheels, toys, oil
presses, sugar presses, printing blocks, tools and
tool handles and turnery etc. The heartwood of
tamarind is considered to be a very durable
timber and is used in furniture making as it takes
on a good polish.

Industrial uses

Tamarind fruits can be processed into
various value added products to make it a
convenient product with advantage of ease of
handling, transportation, storage and use.
Processing increases shelf life of fruit and apart
from increasing value; it also increases income
to growers and processors. The important
processed products prepared from tamarind
includes pickle, paste, chutney, sauce, soup, jelly,
jam, syrup, candy, puree, fruit leather, alcohol
and refreshing tamarind drink. Some of the
major industrial product are listed and explained
in detail below (Gunasena and Hughes, 2000).

Tamarind Kernel Powder (TKP)

It is prepared by decorticating the seed and
pulverizing the creamy white kernels. In India,
TKP is used as a source of carbohydrate for the
adhesive or binding agent in paper and textile
sizing, weaving the jute products as well as
textile printing. TKP can be mixed with other
concentrates to make 25 per cent manufactured
cattle feed. Another commercial application is,
can be used in production of varnishes and act
as a vegetable clarifier (Gunasena and Hughes,
2000).

Tamarind juice concentrate (TJC)

Tamarind juice concentrate is prepared by
extracting cleaned pulp with boiling water. It
can be stored for long periods (Gunasena and

Hughes, 2000).

Tamarind Pulp Powder (TPP)

Tamarind Pulp Powder (TPP) is prepared
by concentrating, drying and milling the pulp
into a powder form. It is one of the convenience
food products produced commercially by
several manufacturers in India (Gunasena and
Hughes, 2000).

Tamarind pickle

Pulp is used commercially to prepare
tamarind pickle. The pickles are commonly
used in Asia as an accompaniment to curries or
other main meals. Tamarind pickle is available
in the urban markets of India, Bangladesh and
Sri Lanka and is rated as a popular product of
tamarind. Pickles are hot, spicy and have a salty-
sour taste and can be preserved for several
months. Preservation is due to the presence of
salt, increased acidity and spices. The
preparation of pickles are simple and can be
done at a household level (Gunasena and
Hughes, 2000).

Construction

The seed is also used as filler for adhesives
in the plywood industry and a stabilizer for
bricks, as a binder for sawdust briquettes and a
thickener for some explosives. This material is
suitable for construction such as false roofing
and room partitioning (Gunasena and Hughes,
2000).

Paper making

Tamarind seed product (xyloglucans) can
be used as an alternative to currently used wet-
end additives in paper making industries.
Xyloglucans improves the mechanical
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properties of paper sheets without affecting the
optical ones (Gunasena and Hughes, 2000).

Conclusion

Tamarind is one of the ancient and common
fruit of India. It is a multipurpose spice and fruit
crop. The fruit can be processed in to several
value added products to enhance income of the
growers and availability of varied products to
the consumers. In spite of wide range of
domestic, medicinal as well as industrial use,
tamarind tree remains an unimproved wild tree
and under exploited to meet growing
commercial demand. Hence, there is a need of
recognizing the superior genotypes in terms of
higher yield and pulp content in order to
enhance the income of the farmers.
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POTENTIAL, UNDER EXPLOITED SPICES OF
ARUNACHAL PRADESH

   K. Vasanthakumar,  Sanju Kumari  and  Megha Raghavan*

Arunachal Pradesh, the largest state in
North-East India proudly bears an account of
the second largest level  of genetic  resources.
Although the state  has only  a  meager share of
2.5 % of  India's  geographic  area,  it has  a  rich
possession of  floral bio-diversity of  which
certain  spices which  are unique but  of  minor
importance and  not  cultivated and utilized
properly  are  characteristic of the  state.
Horticulture has a major share in alleviation of
poverty among rural Arunachali population
(Verma and Mishra, 2019). Apart from fruits,
plantation crops and vegetables, major  spice
crops  like  ginger, turmeric, chillies, large
cardamom, black pepper, star anise play  a major
role  in improving  the  livelihood  of  the  state's
farming  community. Other than the major
spices, some plants having sensory  characters,
spicy flavors and aroma are used by the native
Arunachal people as  local (indigenous) minor
spices in their cookery  and culinary  dishes.
Many of these minor spices  are  not
commercially  cultivated and  are  collected  from
wild without  following  proper harvesting  and
processing methods. But  the  intrinsic  flavor,
aroma  and spicy notes  of  these wild plants
makes  them  unique  in  the  kingdom  of  spices
(Mishra, 2019).

Hooker Chives (Local name: Phulun Zung)
Allium hookeri Thw. (Amaryllidaceae)

It  is  an evergreen, herbaceous, perennial

plant producing  a  cluster of  leaves  40-60 cm
long. The species is distributed in wild habitats
and cultivated on a limited scale in Tawang,
Lower Subansiri, West Kameng, Upper Dibang
Valley, East  Kameng and Papum Pare areas  of
Arunachal  Pradesh. The plant grows from thin
bulbs with thick, fleshy roots. The plant is a
popular food among tribes and natives of
Arunachal Pradesh, Manipur, other North-East
Indian states,  South-East Asian countries and
parts  of  China. It is seldom cultivated and
mostly  gathered  from wild  sources for
culinary uses. The species  flourishes well in
forest margins of Arunachal Pradesh  mainly
in  moist  places and  meadows at  elevations
from  1200 - 2800 m. The plant prefers sunny
positions in light, well drained soils (Ashalata et
al., 2014).

Allium hookeri plant

For edible uses as  spice, the leaves are main
parts used  in raw form or cooked. The flowers
in raw condition are also used for flavoring
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purposes and as garnish in salads. Bulbs are
seldom used as spices either raw or cooked.  Like
other  members of the onion family, leaves and
bulbs contain sulfur  compounds, allicin, di-allyl
sulfide, phenols and phyto-sterols which give
them the typical onion flavor.

When added to the daily diet on regular
basis they help to reduce cholesterol levels, act
as tonic to the digestive system and also activates
the circulatory system.

the traditional Arunachalis (Negi, 2006).

Himalaya Onion (Local name: Jimbur )
Allium  wallichii  Kunth  (Amaryllidaceae)

This is an alpine, perennial herbaceous
species which is endemic to the Eastern
Himalaya- Hengduan mountains and
neighbouring areas (Li et al., 2010). The species
has a broader geographic distribution ranging
from the Himalayas westward to the east of
Nanling Mountains. The species flourishes  well
in Arunachal on moist, grassy slopes in scrub
and at  forest edges or  under-forest  at elevations
from  1800- 3400 m.

Allium hookeri in flowering
The species can be propagated by seeds

which are grown in containers or in plug cells.
Unlike other members of the onion family, A.
hookeri has only very thin bulbs., edible parts
of    A. hookeri  are different from other members
of onion family in the sense that the flat, fleshy
scale leaves borne on axils of the underground
bulbs are the edible organs. Though the plants
are collected from wild for spice/ medicinal uses,
some cultivation has been started recently  on
small scale in kitchen gardens, fields and as pot-
herbs. The taste and aroma of this plant has been
preferred over the use of conventional onion in
the preparation of recipes by tribal and native
families. A. hookeri  has been associated with
the ethno-therapy of certain diseases by local
healers from time immemorial and so the plant
is recorded as an ethno-botanic novelty among

Allium wallichii  plants
Allium wallichii is  a herbaceous perennial

plant producing several leaves 25 - 45 cm long
from an underground bulb.  The cylindrical
bulb divides forming  a cluster  of  plants  in  a
clump. The plant is usually harvested from the
wild for use  as  food  and  spice. It is seldom
cultivated in backyards of homes and kitchen
gardens in Arunachal Pradesh, Nepal and some
pockets of North-East  India. Young leaves of
the plant are eaten  raw or cooked  as  vegetable
and  spice. The dried leaves  are  used  as  a
condiment in  curries  and  pickles. The bulbs
are  used  as  raw or  cooked / boiled/ fried  in
ghee and  eaten. The  cloves  are  used  as  a
substitute  for garlic. Raw  flowers  are used  as
a garnish  on  salads.
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Angelica is  a low-temperature and low
sunshine crop,  suitable for  cool  climate and

Propagation  is  by  seeds., sow  during
spring  in a cold greenhouse. Prick out the
seedlings into individual grow-bags or  pots
when  they are large enough to  handle. If  a
population of  plants  has  to be produced  as
clumps within  a  short period, then  three plants
has  to  be raised  in  a  container.  Grow the
container plants in  a  greenhouse during the
winter period and  plant  them  out in  their
permanent  positions in  spring once  they  are
growing vigorously and  are large  enough.

In  traditional  medicine, the  raw  bulb is
chewed  to  treat coughs  and  colds. Boiled  or
fried bulbs  are  eaten in  the  treatment  of
cholera  and  dysentery.  It  is  observed  that
eating  the  bulbs  can  ease the symptoms  of
altitude  sickness (De-Qing, 2014).

Female Ginseng (Local Chinese name:
DongQuai) Angelica sinensis (Oliv.) Diels
(Apiaceae)

It is  a herb belonging to family Apiaceae
and the species is indigenous to China. It grows
in the cool, high altitude mountains of
Arunachal Pradesh and distributed in the
mountainous areas of other  North East Indian
states. The yellowish-brown root of the plant is
harvested and is used as a  spice and also well
known in traditional medicine which has been
in use since thousands of  years (GRIN,  2012).

Allium wallichii  bulbs

Angelica sinensis  in flowering

can be cultivated  at  an  altitude  of  1500 - 2800
m. The seedling stage is shade-loving  and
seedlings need to be kept out of direct sunlight
but mature plants  are  more  hardy and can
withstand direct  sunlight. For successful
cultivation, Angelica should be  grown  in loose
sandy loam soil with good drainage, rich in
humus and not  in low-lying water stagnant soils
on easily hardened and barren sandy soil.

Angelica sinensis roots
The roots either raw or dried are used as

spice in North-East  India and China for  adding
taste, aroma in  local dishes, culinary
preparations and for flavouring of beverages,
cakes, candies etc. The dried roots of  Angelica
is used in traditional medicine in the belief  of
it's  benefits in women's health, cardio-vascular
system, osteoarthritis,  anemia and high blood
pressure. The active chemical constituents
present  in Angelica roots  and rhizomes are
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phytosterols, furo-coumarins,  polysaccharides,
p-cymene, flavonoids  etc.  Some of  these
chemicals possess  potent  anti-oxidant  activity
(Wang, 2015).

Nepal  Pepper (Local name: Timroo)
Zanthoxylum  armatum DC.  (Rutaceae)

It is  a large, dioecious shrub with spiny
branches, glossy green leaves, yellow flowers
and attractive red fruits.  The dried fruits, used
as spice have  a  similar taste and flavor to
Sichuan pepper (Z. piperitum) and are used in
chutney and curries in Himalayan ranges of
North East in general and Arunachali local
population in particular. Timroo  is a favourite
flavouring agent in local cuisines of Arunachal
Pradesh especially in soups/stews to keep the
body warm. The fruit is rather small, produced
in clusters., each fruit contains a single seed. The
peel of  fruits  also serves  as  a spice.

cuttings may also  be used  as propagules
(Pankaj and Usha, 2013).

Zanthoxylum armatum bearing fruits

Zanthoxylum armatum seeds
The  seed is  sometimes  ground  into  a

powder and used  as  a condiment. The seed is
a main ingredient  of the famous  Chinese "five
spice"  mixture. Timroo is used in many chronic
problems such  as rheumatism, skin diseases
and  varicose ulcers. It has  a stimulating effect
on  the  lymphatic  system, circulation and
mucous  membranes (Chopra et al., 1986).

Indian Pepper   Zanthoxylum rhetsa  (Roxb.)
DC.  (Rutaceae)

It is  a deciduous tree with  a spreading
crown growing  up to 30 meters tall. The  tree
has  a rather  long  bole that  can be  kept  up to
75 cm diameter. The tree is often grown in wild
and  is  occasionally cultivated, especially in
North-East  India and  Sri-Lanka and  the  seeds
are collected  and  exported  to  China and Iran
for  use  as  a spice. Apart  from  its distribution
in North-East India , the  species  has further
spread to  other Asiatic  countries viz., Sri-Lanka,
Bangladesh, Myanmar, Thailand, Malaysia,
Indonesia, Vietnam and  Papua New Guinea.

The tree flourishes in  a  habitat range of
rather dry, often monsoonal forests and  thickets
at  elevations up to 500 meters. The species

Z. armatum  is  widely distributed  from
Himalayas to eastern Asia from low elevations
of  50 m to 1750 m. Ideal habitat of the species
is rainforests, thickets, mountain slopes and
rock ledges. Propagation of this plant is
normally done by seeds and usually seeds are
slow in germination and could be augmented
by scarification and  cold  stratification. In the
absence of  sufficient  seeds, terminal  stem
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prefers good, deep  well-drained moisture
retensive  soil in full sun or semi-shade (Tropical
Plants Data Base, 2020).

The seeds  and bark  are utilized as  spice. It
has  a lime-pepper flavor and  is added to  foods
as  a  seasoning or cooked  in  a  syrup with
other species viz., cinnamon, clove,  cardamom
and  then  made  into  a  relish. Immature  fruits

Zanthoxylum rhetsa bearing fruits

are also utilized as  a  spice. The fruit wall has
the taste  and  characteristic aroma of  orange
peel. Some tribal  Arunachali people and native
villagers use the seeds of  this  species as  a
substitute  for  black pepper. The ripe seeds taste
at  first like  lemons but  with  a burning  after-
sensation. The tender leaves and fruits are  also
eaten raw as well  as  cooked. Young, tender
leaves also finds  wider  use as  a seasoning
among rural people. Some villagers use the
leaves like hops while brewing rice beer.

Zanthoxylum rhetsa seeds

The peel of  the fruits, seeds, the  bark of
stems, roots  and  the essential oil extracted
from fruits  are  used for  medicinal purposes. A
decoction  of  the  bark, is taken internally as  a
cure for pains in  the  chest.  The bark is
pounded,  mixed with  oil and then  used
externally as  a remedy for  stomach  pains. The
fruits which are  aromatic, astringent and
stimulant are used  in  the treatment  of
dyspepsia, asthma, bronchitis, heart troubles,
tooth ache and rheumatism. An  essential  oil
obtained  by  steam distillation of  leaves / fruits
is  used in traditional remedy for treatment  of
cholera.

Zanthoxylum  rhesta is easily seed
propagated., seeds are best sown as  soon  as  it
is  ripe. Stored  seeds may require up to  3
months  cold stratification. Germination takes
place in 5 - 6 months.  Prick out the seedlings
into individual polybags when they are large
enough to  handle and  grow  them until large
size to plant out. Stem cuttings  of  half-ripe
wood  are  also  used  for propagation., root
cuttings  3 cm long, planted  horizontally in
poly-bags give  good  percentage  of  success
(Dirr  and  Heuser, 1997).

Conclusions

Minor  spices  are found in wild state or
grown on a limited scale in different
topographies of  Arunachal Pradesh viz., 1.foot
hills and valleys (170- 915 m)  2.mid hills ( 915
- 1803 m)  3.high hills ( > 1803 m)  and  4. rain
shadow areas depending  on  the suitability of
habitat  of  each spice crop. Currently, the spices
discussed here viz., Allium  hookeri,  Allium
wallichii,  Angelica  sinensis,  Zanthoxylum
armatum  and  Zanthoxylum  rhetsa are
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harvested mainly  from wild  sources., farmers
and village  population are gaining awareness
on  these crops for wider utilization as  spices
and  also their application for medicinal  uses.
Considering  their importance  in traditional
cookery and indigenous medicines, research
and development  organizations need to  bestow
more efforts for  promoting the systematic
cultivation  of  these  crops so  that  they will
emerge  to  the  status  of  "potential  spices of
the  future"  for  trading  in  domestic as  well  as
global  markets.
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 *  ICAR-Indian Institute of Spices Research, Kozhikode - 673 012, Kerala.

POPULARISING ORGANIC TURMERIC CULTIVATION
THROUGH WOMEN SELF HELP GROUP

C.K.Thankamani, V.Srinivasan, P.S.Manoj and Rathakrishnan*

The green revolution during the sixties has
helped in transforming Indian economy self-
reliant in food production but also been able to
generate sizable surplus for export.  Intensive
agriculture involving fertililzers and chemicals
led to undesirable consequences like wide
spread soil erosion, decline in soil quality,
unfovourable soil tilth all leading to ill health of
soil, pesticide pollution and loss of biodiversity.
There is a necessity to rationalize chemical inputs
so as to preserve the natural ecosystem and
enable sustainable agriculture.  Organic
agriculture is projected as an answer to all the
ill effects of chemical farming.

India is the major producer, consumer and
exporter of spices in the world, growing about
60 different varieties of spices and produces
about 94 lakh MT of spices, of which, about 9.6

lakh MT (10%) is exported to more than 150
countries.  Since organic foods are free from
chemical contaminants, the demand for these
products is steadily increasing.  Organic farming
is a form of agriculture that relies on techniques
such as crop rotation, green manure, compost
and biological pest control.  In this system only
natural fertilizers and pesticides are allowed, but
it excludes or strictly limits the use of synthetic
fertilizers and pesticides, plant growth
regulators such as hormones, genetically
modified organisms, human sewage sludge and
nano materials.  The organic farming does not
aim only at higher crop yield or returns but also
developing long term self-sustainable practices.
With the increasing demand for organic foods,
the demand for spices and spice products are
also steadily increasing.
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Turmeric (Curcuma longa) (Family:
Zingiberaceae) is used as condiment, dye, drug
and cosmetic in addition to its use in religious
ceremonies.  India is the leading producer and
exporter of turmeric in the world.  Andhra
Pradesh, Telengana, Tamil Nadu, Odisha,
Karnataka, West Bengal, Gujarat, Meghalaya,
Maharashtra, Assam are some of the important
states cultivating turmeric, of which, Talangana,
Andhra Pradesh and Karnataka contribute to
38% of area and 57.6% of production. During
2018-19, the country produced 9.4 lakh tonnes
of turmeric from and area of 2.45 lakh ha.  India
exports only 6.48% of its production of turmeric

to more thatn 50 countries mainly as dry
produce (63%) and powder (37%).  In world
market the share of organic turmeric is only
11%  compared to conventional turmeric.  There
is a great demand for organic turmeric in USA,
Germany, France and Japan and there is a
growing demand for organic spices in the
market.  Growing demand for natural colours
in industry, fast food chains, pharmaceuticals
offer a potential scope for organic production
of turmeric.

In Kerala, turmeric is being cultivated in
isolated area and cultivated area is very less (2630
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ha).  There is an ample scope for reducing the
cost of cultivation through judicious use of
inputs.  In Kerala, cultivated coconut area is
7,90,223 ha and only 10% is utilized for
intercropping. Turmeric is suitable to cultivate
as intercrop in coconut garden.  Most of the
farmers in Kerala belongs to small and marginal
groups and are finding difficult to make ends
meet.  At the same time they are conscious about
soil ill health and health deterioration due to
consuming foods having pesticides.  Organic
package of turmeric consisting application of
inputs, such as FYM, Vermicompost, neem cake
and neem oil for the pest control, application of
Trichoderma and PGPRs for disease control was
developed by ICAR-IISR for the benefit of
farmers.  In order to popularise the technology,
the organic package of turmeric was
demonstrated as FLD in an area of one acre
coconut garden in Kavunthara Panchayat with
the help of ICAR-Krishi Vigyan Kendra,
Peruvannamuzhi, Kozhikode under MIDH
project.  The organic cultivation of turmeric was
done by women SHG under Service
Cooperative Bank in Kavumthara Panchayat.

Before implementing the FLD, training on
cultivation of organic turmeric to farmers in
Kavumthara panchayat including women SHG
group was organized by Directorate of Arecanut
and Spices Development, Kozhikode during
2018 with experts from ICAR-IISR, on organic
cultivation of turmeric.  Attracted by the
training programme, a women SHG group
consisting 10 members under the leadership of
Mrs. Sakeena implemented the organic
demonstration programme in Kavumthara
Panchayat.  This SHG with active farming
members of Service Cooperative Bank,

Kavumthara provided good support to
registered farmers by arranging improved seeds,
inputs, technical knowhow and helped for
marketing.

Preparation of land and sowing

The demonstration on organic cultivation
of turmeric was carried out during 2019-20.
Garden having more than 20 years old coconuts
was selected and inter spaces of coconut garden
was used for planting turmeric.  Land was
prepared by digging with spade on the receipt
of early monsoon showers during April and
beds of 1.0 m width, 30 cm height and of
convenient length was prepared with a spacing
of 50 cm between beds.  Small pits were made
at spacing of 25 cm x 25 cm with a hand hoe on
the beds and healthy, disease free rhizomes of
turmeric (25 g) variety IISR Pragati having 1-2
buds were sown.  IISR Pragati is a short duration
variety (180 days) having an average yield of 38
t/ha. It is moderately resistant to root knot
nematode and has high curcumin (5.02%)
across different locations.  Local variety of
turmeric was used to check under same
management conditions.

Manuring and Mulching

Well decomposed cattle manure or
compost @ 10 tones/acre, neem cake 800 kg/
acre were applied in beds at the time of planting.
Vermicompost 800 kg/acre was applied at 45
and 90 days after planting.  Ash 250 g/acre was
applied at 45 days after planting, to rectify
micronutrient deficiency, turmeric
micronutrient mixture developed by IISR was
sprayed @ 5g/litre of water during 60 and 90
days after planting.  The crop was mulched
immediately after planting with available
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materials such as green leaves, dried coconut
leaves etc.  Every bit of farm waste was recycled
within a farm itself by vermicomposting for
which KVK Peruvannamuzhi arranged special
trainings with the help of scientists from ICAR-
IISR.  The crop was also drenched with Bacillus
amyloliquefaciens, a PGPR formulation for its
disease prevention and growth promotion on
30 and 60 DAP.  After weeding, manures, were
applied at 45 and 90 days after planting followed
by mulching and earthing up for proper
aeration and for development of rhizomes.  No
major pest and disease was observed during the
growing period.

Harvesting

The crop was harvested 180 days after
planting and cleaned.  Yield in the
demonstration plots ranged from 60.0 q/acre
to 120.0 q/acre with an average of 86.5 q/acre.
Yield in the local check ranged from 50 q/acre
to 72 q/acre with an average of 58.3 q/acre.
Being an improved variety majority of the
produce was sold as seed material to needy
farmers directly and the remaining as cured
turmeric.  On an average, yield increase of 11.96
per cent over local check was observed.  The
total expenditure was Rs.1,56,340/- acre and
gained a net returns of Rs.77,078 with a BCR of
1.49 for Pragati and 1.25 for local variety.  In
normal situation people were not involved in
turmeric cultivation due to less profit.  But the
present awareness about curcumin and its

nutaceutical potentials among the general public
given array of hope for farmers for cultivating
the crop organically that it fetched good income
to SHG.

Impact

Convinced by the better performance
under organic cultivation and due to great
demand of organic seed rhizomes of Pragati,
Mrs. Sakeena, the group leader told that all
cultural operations in their plot was carried out
by family members.  Success of the seed
production programme has also attracted
nearby unemployed women as well as farmers
and they have come forward to cultivate the
variety organically as intercrop in order to
enhance income from coconut garden.  Thus
farmer to farmer spread of the information has
further helped in spreading of the production
technologies in to other wards of the districts.
All the 10 members in the group have decided
to cultivate the crop in more area during
following seasons.  Mrs. Sakeena and group
acknowledge the efforts and guidance of
scientists from ICAR-IISR and KVK
Peruvannamuzhi to achieve the goal and
livelihood security.
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 * Agriculture University, Jodhpur, Rajasthan.

INITIATIVE OF KVK, PHOLODI ON QUALITY SEED
PRODUCTION OF CUMIN THROUGH INTEGRATED CROP

MANAGEMENT - A SUCCESS STORY

M.L.Mehriya, M.S.Chandawat, Manmohan Puniya and Neelam Geat*

Cumin is the most important seed spice
crop of Western Rajasthan especially for
Jodhpur region.  Majority of farmers were not
using seed treatment, 30% farmers used local
seed of cumin for sowing, 70% farmers were
dependent on seed variety made available by
choice of seed vendors.  Blight and wilt are the
two major diseases which are responsible for
significant yield loss in cumin production.
When KVK scientists made base line survey for
conducting FLD under CSS-MIDH (DASD)
project for quality cumin production, they
found that majority of farmers were not aware
about the diseases and insect pest management
measures etc.  Keeping in view this, the
observation taken through group discussion
with farmers about the constraints faced by
them in production of  quality cumin
production, KVK scientists with the support of
Dr.M.L.Mehriya, Project In-charge, CSS-
MIDH, Agriculture University, Jodhpur,
decided upon the critical input for efficient
production of cumin crop.

Shri Bhanwar Lal is young farmer and was
enthusiastically interested in adoption of new
technological interventions. Krishi Vigyan
Kendra, Phalodi (Jodhpur-II), gave Front Line
Demonstration on Cumin crop under the
Project ‘awareness on quality improvement of
seed spices” (Directorate of Arecanut & Spices
Development, Calicut) implemented by

Agriculture University, Jodhpur. Ten  farmers
were provieded the full package of inputs
including improved variety GC-4 and plant
protection measures etc. for 0.5 ha area to each
farmer. They sincerely followed all the
guidelines and advisory of KVK scientists during
trainings and meetings for crop cultivation.

KVK, Jodhpur-II provided the inputs
looking into the existing field constraints faced
by farmers in quality cumin seed production.
Full package (Improved seed variety GC-4, bio-
agent Trichoderma, Oxyfluorfen, Sulphur dust,
Thiamethoxam, Mancozeb, surfactant) were
provided under demonstration.  KVK scientist
gave training on scientific cumin crop cultivation
supported with continuous field visits, provided
critical inputs under Front Line Demonstration
(FLD) under MIDH project and also provided
technical know-how of scientific cultivation of
cumin.

Shri Bhanwar Lal followed all the guidelines
of KVK scientists and cultivated the crop
accordingly right from field preparation to
sowing and harvesting and also motivated
fellow farmers for cumin cultivation under
guidance of scientists team of Krishi Vigyan
Kendra, Jodhpur II.  Apart from this, they also
followed seed production practices of cumin
crop for quality seed production to provide
quality seed at farmer’s doorstep at lesser price
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to other farmers of his village and near by
villages.  For this he adopted scientific crop
cultivation under the guidance of KVK scientist.

Farmer Feedback

1. Cumin crop variety GC-4 is more profitable
due to higher production than local variety
(oftenly used loose seed).

2. Incidence of weeds, aphids and diseases like
wilt, blight and powdery mildew was
alsmost negligible due to adoption of ICM
approach.

3. He stored the seeds scientifically for sowing
in next season because many farmers and
companies are interested to purchase these
quality cumin seed.

Outcome - Yield (q/ha)

- Demonstration - 12.24
- Potential yield of variety/technology - 5.44
- District average (previous year) - 4.95

Seed produced by Shri Bhanwar Lal, not
only fetched additional return but also helped

Performance of technology via-a-vis Local check (Increase in productivity and returns)

    Specific Yield         Cost of    Gross income  Net income        B:C ratio
Technology (q/ha)     cultivation         (Rs./ha)      (Rs./ha)

       (Rs./ha)
Farmer practices 8.18 28,500.00 1,22,700.00 94,200.00 4.30
Demonstration 12.24 32,400.00 1,83,600.00 1,51,200.00 5.67
Difference 4.06 3,900.00 60,900.00 57,000.00 1.37
% Increase 33.33 13.68 33.33 38.46

Additional income through seed production :

Sr.   Particulars   Total        Sold @      Price       Additional    Overall profit by quallity
No. quantity  (Rs./kg) difference    income      cumin production/ha.

 sold as                         (Rs./kg)     received       (Net income + Additional
(Rs.)            income by seed selling

1.    Cumin Seed         1200 kg         200.0              50.0            60,000.0              2,08,200.0

fellow farmers in getting good quality seed with
lesser cost at village level as compared to market
price of packaged cumin seed of various
companies.  He sold his cumin seed at Rs.200.00
per kg while in market at that time seed was
sold ranging from Rs.280 to Rs.400 per kg of
cumin seed.  In this situation farmers also saved
Rs.80 to Rs.200 per kg by purchasing seed from
Shri Bhanwar Lal as well as local availability of
seed at their doorstep.  He sold above quantity
of cumin seed to 26 farmers of nine villages of
four tehsils of Jodhpur district.  Many farmers
now learnt the seed production technique of
cumin crop and started believing that they can
also product quality cumin seed.

Now he is ready to work as successful seed
producer of quality cumin seed and also
encouraging many other cumin growing
farmers of region for seed production of cumin
crop. He now got the taste of success for better
future.
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Media coverage of field day organised at field of Shri Bhanwar Lal
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v”oxa/kk esa dhV fofo/krk% ,d foospukv”oxa/kk esa dhV fofo/krk% ,d foospukv”oxa/kk esa dhV fofo/krk% ,d foospukv”oxa/kk esa dhV fofo/krk% ,d foospukv”oxa/kk esa dhV fofo/krk% ,d foospuk

  vfHk’ksd “kqDyk  vfHk’ksd “kqDyk  vfHk’ksd “kqDyk  vfHk’ksd “kqDyk  vfHk’ksd “kqDyk

 * dhV foKku foHkkx] u-e-d`f’k egkfo?;ky;] uolkjh d`f’k foJofo/kky;] uolkjh & 396 450] xqtjkrdhV foKku foHkkx] u-e-d`f’k egkfo?;ky;] uolkjh d`f’k foJofo/kky;] uolkjh & 396 450] xqtjkrdhV foKku foHkkx] u-e-d`f’k egkfo?;ky;] uolkjh d`f’k foJofo/kky;] uolkjh & 396 450] xqtjkrdhV foKku foHkkx] u-e-d`f’k egkfo?;ky;] uolkjh d`f’k foJofo/kky;] uolkjh & 396 450] xqtjkrdhV foKku foHkkx] u-e-d`f’k egkfo?;ky;] uolkjh d`f’k foJofo/kky;] uolkjh & 396 450] xqtjkrA

lkjka”k%lkjka”k%lkjka”k%lkjka”k%lkjka”k% v”oxa/kk  gekjs ns”k dh loZizeq[k
vkS’k/kh; Qly gSA  blds vkS’k/kh; xq.kksa ds
dkj.k bldk iz;ksx vusd izdkj dh nokvksa esa
Hkh fd;k tkrk gSA  v”oxa/kk dh lQy [ksrh
dks vusdksa dkjd izHkkfor djrs gS ftuesa
le;&le; ij uk”khdhVksa dh mifLFkfr izeq[k
gSA  bu dhVksa esa fofHkUu x.k tSls vkFksZIVsjk]
gsfeIVsjk rFkk dksfy;ksIVsjk ls lac) dhV izeq[k
gSA  blds vfrfjDr v”oxa/kk dh [ksrh ds
nkSjku yky ekbZV dk Hkh izdksi ns[kk tkrk gSA
;s lHkh uk”khtho mRiknu dks de djus ds
lkFk mldh xq.koRrk ij Hkh izfrdwy vlj
Mkyrs gSA

v”oxa/kk ¼foVsfu;k lksesfuQsjk½ gekjs ns”k
esa mxk;h tkus okyh eq[; vkS’k/kh; Qly gS
ftldh [ksrh gekjs ns”k esa blds vkS’k/kh; xq.kksa
ds dkj.k izkphu dky ls dh tk jgh gS]  ;s
taxyh voLFkk esa Hkh gekjs ns”k esa mxrh gSA
bu nokvksa dk mi;ksx vk;qosZn vkSj ;wukuh
i)fr dh nokvksa esa dkQh O;kid iSekus ij
fd;k tkrk gSA  v”oxa/kk ds ikS/ks dh tM+]
Nky] ifRr;ksa] Qyksa vkSj chtksa esa vusd ,sYdsyksbZM
ik;s tkrs gS ftuesa foVsfu;k vkSj lksesuhfQfju
izeq[k gS ftudk O;kikfjd Lrj ij nok cukus
esa dkQh iz;ksx fd;k x;k gSA  budk mi;ksx
“kjhj dh fHkUu&fHkUu chekfj;ksa ds bykt esa
iz;ksx esa yk;k tkrk gSA  bl vkS’k/kh; Qly
esa gkM+k Hkàx] gsuksl,fiysDuk foftDVh;ksiaDVkVk
dk izdksi ,d iRrh [kkus okys dhV ds :i esa
lcls vf/kd LFkkuksa ij ns[kk o igpkuk x;k
gS]  exj bl dhV ds vfrfjDr Hkh v”oxa/kk

dks dqN vU; dhV izHkkfor djrs gSA  izLrqr
ys[k esa bu dhVksa ds fo’k; esa laf{kIr foospuk
dh tk jgh gS tks fd gekjs v”oxa/kk  mRikndksa
ds fy;s mi;ksxh fl) gksxhA

v”oxa/kk dh [ksrh ds nkSjku vkFksZIVsjk
x.k ds dqN dhV vkfØM+hM+h  rFkk VsVhxksfuM+h
dqy ls lac) gSA

dqy&,fØM+hM+h % dqy&,fØM+hM+h % dqy&,fØM+hM+h % dqy&,fØM+hM+h % dqy&,fØM+hM+h %   bl dqy esa xzklgksIij]
VªkbZykstM+k ,U;wysVk dk izdksi ns[kk x;k gSA
;s dhV Hkwjs jax dk gksrk gS ftlds “kjhj ij
dkys jax ds /kCcs ik;s tkrs gSA  bl dhV ds
ia[k ftUgsa Vsxehuk dgk tkrk gS]  ij Hkh nks
xgjs Hkwjs jax dh NYysuqek lajpuk ik;h tkrh
gSA  ;s dhV v”oxa/kk dh ifRR;ksa ds fdukjksa dks
[kkrk gSA  bl dhV dk minzo lkekU; rkSj ij
flracj ls vDVwcj ekg esa ns[kk tkrk gSA

dqy&VsVhxksfuM+h % dqy&VsVhxksfuM+h % dqy&VsVhxksfuM+h % dqy&VsVhxksfuM+h % dqy&VsVhxksfuM+h % bl dqy esa ik;s tkus
okys xzklgksIij dk oSKkfud uke QsusjksIVsjk
xzslhfy;k gS bls ykWUx gksuZ xzklgksIij ¼yach
,aVhuhokyk xzklgksIij½ dgk tkrk gSA  ;s izk;%
gjs jax ds dhV gksrs gSA  bu dhVksa dh ,aVhuh
cgqr gh yach gksrh gSA  buds mnj dk vafre
fljk dkQh rh{.k rFkk /kkjnkj gksrk gSA  bl
dhV ds f”k”kq ¼fuaQ½ rFkk o;Ld nksuksa ifRr;ksa
dks [kkrs gSA  blds }kjk ifRr;ksa ij vfu;fer
fNnz cuk fn;s tkrs gS v”oxa/kk ij bl dhV
dh mifLFfr flracj ls vDVwcj ekg esa
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v”oxa/kk dh Qly dks dqN Hk`ax vkSj
?kqu Hkh uqdlku djrs ik;s tkrs gSA ;s dhV
dksfy;ksIVsjk x.k ls laca/k j[krs gSA  bl x.k
ds varxZr dksDlhusfyM+h rFkk dqjdqyksfuM+h dqy
ds dhV izeq[k gSA

dqy&dksDlhusfyfM+ % bl dqy esa gkM+k Hkàx]
gsuksl,fiysDuk foftDVh;ksiaDVkVk dk lekos”k
gksrk gSA  bldh lawM+h;ka ¼xzc½ xksy rFkk ihys
jax dh gksrh gSA  bu lawM+h;ksa ds “kjhj ds o{k
rFkk mnj Hkkxksa ij dMs+] rh{.k cky ik;s tkrs
gSA  o;Ld Hkax̀ ds ia[k ftudks bfyVªk ds uke
ls Hkh tkuk tkrk gS izk;% yky&Hkwjs jax ds gksrs
gSa rFkk bu ij 28 xgjs xksykdkj /kCcs ik;s
tkrs gSA bl dhV dh lawM+h;ka ¼xzc½ rFkk o;Ld
Hak`x nksuksa gh ifRr;ksa dh fupyh lrg ij
jgdj mudks [kqjp&[kqjp dj gjs Hkkx dks
[kkrs gS ftlls ifRr;ksa ij fNnz cu tkrs gSA
bl dhV ds vR;f/kd izdksi dh n”kk esa ifRr;ksa
dh e/; f”kjk,a gh “ks’k jg tkrh gSA bl dhV
dk izdksi v”oxa/kk ij twu&tqykbZ ekg esa
lokZf/kd gksrk gSA

dqy&dqjdqyksfuM+h %  bl dqy esa Hkwjh ?kqu
dk izdksi v”oxa/kk ij ns[kk tkrk gS ftldk
oSKkfud uke ekbZyksfljl fojhMsul gSA  ;s
?kqu gYds gjs jax dk] vkdkj esa NksVk gksrk gS
ftlds “kjhj ij Hkwjk inkFkZ fn[kkbZ iM+rk gSA
bl dhV dh o;Ld ?kqu v”oxa/kk dh ifRr;ksa
dks muds fdukjs ls dkV&dkV dj [kkrk gSA
bl dhV dh mifLFkfr vxLr ls flracj ekg
rd lcls vf/kd ns[kh tkrh gSA

bl dqy dh ,d vU; ?kqu ftldk
oSKkfud uke Cykslqjh;k busD;wyl gSA  ;s ,d
e/;e vkdkj dh ?kqu gS] blds ia[k ftUgsa
bfyVªk ds uke ls tkuk tkrk gS] ij mHkjh gqbZ

ulsa vklkuh ls ns[kh tk ldrh gSA  ;s ?kqu
ifRr;ksa ij fNnz cukrh gS rFkk bl dhV dk
minzo flracj ekg esa vf/kd ns[kk tkrk gSA

v”oxa/kk dh [ksrh ds nkSjku dqN lwafM+;ksa
dk izdksi Hkh ns[kk tkrk gSA ;s dhVksa ds
ysfiM+ksIVsjk x.k ls lac) gSSA  bl x.k ds
o;Ld dhVksa dks iraxs rFkk frryh;ka dgrs gSA
v”oxa/kk dks uqdlku djus okyh ;s lwaM+h;ka
uksDVqbZMh rFkk fLiaftMh dqy ls lacaf/kr gSA

dqy&uksDVqbZMh % bl dqy esa gsfy;ksfFkls@
gsfydksokikZ uked uk“khdhV dh lawM+h;ka ubZ
dksiyksa rFkk ifRr;ksa dks [kkdj uqdlku igqqapkrh
gSA  ;s ifRr;ksa ij fNnz cuk nsrh gSA  bl dhV
dh lwafM+;ka gjs jax dh gksrh gS rFkk ;s ifRr;ksa
ij vkØe.k djrh gSA  v”oxa/kk ds [ksrksa esa
bldk izdksi vDVwcj ekg esa vf/kd gksrk gSA

blds vfrfjDr fLiaftMh dqy dk ,d
vU; dhV ftldk oSKkfud uke fMfyQhyk
fujh gSA  bldh lawM+h;ka gjs jax dh gksrh gS
rFkk buds “kjhj ds mnj Hkkx ij dkaVsnkj
lajpuk ik;h tkrh gSA  bl dhV dh lawM+h;ka
ifRr;ksa dks muds fdukjksa ls [kkrh gS vkSj
bldh mifLFkfr izk;% flracj ekg esa vf/kd
ns[kh tkrh gSA

mDr of.kZr dhVksa ds vykok v”oxa/kk
dh [ksrh ds nkSjku gsfeIVsjk x.k ds dhVksa dh
mifLFkfr nt+Z dh tkrh gSA  bl x.k ds fuEu
dqyksa ds dhV v”oxa/kk ij ns[ks tkrs gSaA

dqy&fldkfMysM+h % bl  dqy esa izFke dhV
ftldk oSKkfud uke isafFkfe;k iztkfr gSA ;s
dkys jax dk i.kZQqndk gSA  buds ia[kksa ds
nwjLFk Nksj okys Hkkx ikjn”khZ gksrs gS] tcfd
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chp dk Hkkx dBksj dkys jax dk gksrk gSA  bl
dhV ds f”k”kq ¼fuaQ½ rFkk o;Ld ifRr;ksa rFkk
izjksgksa ij jg dj muls lrr jl pwlrs jgrs
gSA  bl dhV dh mifLFkfr flracj ekg esa
vf/kd ns[kh tkrh gSA blds }kjk xzLr ikS/kksa
dh ifRr;kaaW ihyh iM+ tkrh gSA

dqy&esaczhlhM+h %  bl dqy ds dhVksa dks isM+ksa
dk Qqndk ¼Vªh&gksIij½ dgk tkrk gSA  bl
dhV dk oSKkfud uke xkxksZjk feDlVk gSA
buds ia[kksa dk jax dRFkkbZ gksrk gS ftu ij
gYds lQ+sn /kCcs ik;s tkrs gS rFkk budk izksuksVe
ihNs dh rjQ yack gksrk gSA  bl dhV ds f”k”kq
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dhV iztkfr  dqyx.k uqdlku dh izd`fr@ikS/kksa   uk”khdhV fLFfr
ds xzflr Hkkx

VªkbZyksftM+k ,U;wysVk ,fØM+hM+h@ ifRr;ksa dks fdukjs ls dkV dj [kkrk gS xkS.k dhV] dHkh&
vkFksZIVsjk dHkh izdksi gksrk gSA

QsusjksIVsjk xzslhfy;k VsVhxksfuM+h@ ifRr;ksa dks dkV dj muij vfu;fer xkS.k dhV] dHkh&
vkFksZIVsjk fNnz cuk nsrk gSA dHkh izdksi gksrk gSA

isafFkfe;k fldkfMysM+h@ ifRr;ksa ls yxkrkj jl pwlrk gS xkS.k dhV] dHkh&
gsfeIVsjk ftlls ikS/ks ihys iM+ dj lw[k tkrs gSA dHkh izdksi gksrk gSA

xkxsZjk feDlVk esaczhlhM+h @ dksey izjksgksa rFkk ubZ ifRr;ksa ls jl xkS.k dhV] dHkh&
gsfeIVsjk pwlrk gS rFkk e/kqjl mRlftZr djrk gSA dHkh ekSleh izdksi gksrk gSA

vkFkksZft+;k bUlhfXu;k vkFkksZftM+h@ ikS/kksa ds dksey izjksgksa rFkk ifRr;ksa ls xkS.k dhV] dHkh&dHkh
gsfeIVsjk jl pwlus ds dkj.k ifRr;ka ihyh iM+ ekSleh izdksi gksrk gSA

tkrh gSA

 rkfydk 1 %  v”oxa/kk dks xzflr djus okys dhV

dksDlhMksgsLVªhDl L;wMksdksDlhM+h@ dksey izjksgksa rFkk ifRr;ksa dh fupyh izeq[k dhV] dHkh&dHkh
bUlqysVl gsfeIVsjk lrg ls jl pwlrk gS rFkk e/kqjl ekSleh izdksi gksrk gSA

mRlftZr djrk gSA  dhVxzLr ikS/ks
ihys iM+ tkrs gS rFkk ckn esa lw[k tkrs gSA

gsfy;ksfFkl uksDVqbZMh@ ubZ ifRr;ksa dks dkV dj mu ij fNnz xkS.k dhV] dHkh&dHkh
ysfiM+ksIVsjk cuk nsrs gSA ekSleh izdksi gksrk gSA

fMfyQhyk fujh fLiaftMh@ ifRr;ksa dks muds fdukjs ls dkV nsrs gSA xkS.k dhV] dHkh&dHkh
ysfiM+ksIVsjk ekSleh izdksi gksrk gSA

gsuksl,fiysDuk dksDlhusfyM+h@ ifRr;ksa dks [kqjp&[kqjp djrs gSa A xkS.k dhV] dHkh&dHkh
foftDVh;ksiaDVkVk dksfy;ksIVsjk ekSleh izdksi gksrk gSA
ekbZyksfljl dqjdqyksfuM+h ifRr;ksa dks muds fdukjs ls dkV nsrs gSA xkS.k dhV] dHkh&dHkh
fojhMsul dksfy;ksIVsjk ekSleh izdksi gksrk gSA
VsVªkfudl vkfVZdh VsVªkfudhM+h@ ifRr;ksa ls yxkrkj jl pqlrh gSA  ikS/ks vktdy ;s izeq[k

,dsjh det+ksj gksrs gS rFkk ifRr;ka >M+ tkrh gSA uk”khtho ds :i esa
ns[kk tk jgk gSA
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¼fuaQ½ rFkk o;Ld v”oxa/k dh izjksgksa ls jl
pwlrs gSA  jl pwlus ds lkFk ;s vius “kjhj ls
e/kqjl ¼guhM~;w½ dk mRltZu Hkh djrs gS tks
fd ifRr;ksa ij QSy tkrk gS vkSj ml ij dkys
jax dh QQwanh mx tkrh gSA ;s dkyh QQwanh]
ifRr;ksa ds izdk”k la”yss’k.k fØ;k esa fo?u iSnk
djrh gS blds dkj.k ikS/kksa ds mRiknu ij
izfrdwy vlj iM+rk gSA  bl dhV ls xzLr
ikS/kksa ij phafV;ksa dh cM+h Hkkjh la[;k nt+Z dh
tkrh gSA  v”oxa/k ij bl dhV dh mifLFkfr
tqykbZ ls uoEcj ekg esa lokZf/kd ns[kh tkrh
gSA

dqy&vkFkksZftM+h %  bl dhV dk oSKkfud
uke vkFkksZft+;k bUlhfXu;k gSA  ;s dhV vkdkj
esa cgqr NksVs cx gksrs gSA  buds “kjhj dh
ckgjh lrg ekseh; vkoj.k ls <adh gksrh gSA
bl dhV ds f”k”kq ¼fuaQ½ rFkk o;Ld] nksuksa gh
ikS/kksa ds dksey Hkkxksa o dksey izjksgksa ls yxkrkj
jl pwlrs gS ftlls mu ij ihys jax ds /kCcs cu
tkrs gSA  bl dhV dk vf/kdre mifLFkfr
izk;% tqykbZ ls fnlacj ekg esa vf/kd gksrk gS
tcfd bl dhV dh lokZf/kd xfrfof/k;ksa rFkk
uqdlku vxLr ekg esa ns[kh tkrh gSA

dqy&L;wMksdksDlhM+h%   bl dqy ls lac)
dhV dk oSKfud uke dksDlhMksgsLVªhDl

bUlqysVl gSA  bl dhV ds f”k”kq ¼fuaQ½ rFkk
o;Ld nksuksa gh v”oxa/kk dh ifRr;ksa dh fupyh
lrg ls yxkrkj jl pwlrs jgrs gSA  bl dhV
dh mifLFkfr v”oxa/kk ds ikS/kksa ij vxLr ls
vDVwcj rd lokZf/kd gksrh gSA  bl dhV ds
izdksi ls ifRr;ka ihyh iM+ tkrh gS tks fd ckn
esa lw[k tkrh gSA  bl dhV dk vf/kdre izdksi
¼50% ls vf/kd laØe.k½ flracj ekg esa ns[kk
tkrk gSA

vU; uk”khtho&yky ekbZV ¼jsM LikbZMj
ekbZV½%  bl tho dk oSKkfud uke] VsVªkfudl
vkVhZdh gSA  ;gka ij loZizFke gesa ;s ckr /;ku
esa j[kuk pkfg, fd ekbZV dhV ugha gksrh gSA
o;Ld ekbZV esa pkj tksM+h iSj gksrs gSA  bl
tho ds o{k Hkkx ij nks dkys /kCos ik;s tkrs
gSA  ;s tho vkdkj esa cgqr gh lw{e gksrh gSA
;s tho v”oxa/kk dks ifRr;ksa ij lewgksa esa jgrk
gS rFkk tkys cuk dj ifRr;ksa ls yxkrkj jl
pwlrs jgrs gSA  bl tho }kjk yxkrkj jl
pwlus ds dkj.k v”oxa/k dh ifRr;ksa ij ihys
/kCcs cu tkrs gS tks ckn esa vkil esa feydj
vkdkj esa vkSj cM+s gks tkrs gSA ekbZV ls xzLr
v”oxa/kk dh ifRr;ka vkdkj esa NksVh jg tkrh
gS rFkk mit dh xq.koRrk esa Hkkjh fxjkoV
vkrh gS ftlls mit ij izfrdwy vlj iM+rk
gSA  blls fdlkuksa dks Hkkjh vkfFkZd uqdlku
mBkuk iM+rk gSA

***
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A REPORT ON
14th ANNUAL REVIEW MEETING OF THE MIDH

PROGRAMMES ON SPICES

The fourteenth Annual Review Meeting of
the MIDH programmes implemented through
the Directorate of Arecanut and Spices
Development, was held on 28-29 July, 2020
through video conferencing. There were 53
participants representing 45 agencies
implementing DASD programmes.

The inaugural session began at 10.00 AM.
Dr. Femina, Deputy Director delivered the
introductory remarks. Dr. Homey Cheriyan,
Director, DASD delivered the formal welcome
address. Dr. B.N.S. Murthy, Horticulture
Commissioner, Govt. of India was the Chief
Guest and inaugurated the review meeting. In
his inaugural address, he highlighted that the
demand for spices is expected to increase in the
post COVID period. The production/
productivity improvement made in NHM
period to meet export and domestic demand is
remarkable. He also appreciated the efforts done
by DASD in Rajasthan to develop export
clusters for pesticide free cumin production. He
assured support from Ministry in the efforts to
address post COVID difficulties in spices sector.
Dr. S.K. Rao,  Hon'ble Vice Chancellor,
RVSKVV also addressed the audience.

The technical sessions began at 10.30 AM.
The Review Team consisted of Dr. B.N.S.
Murthy, Horticulture Commissioner, Dr.
Homey Cheriyan, Director, DASD and Dr.
Femina, Deputy Director, DASD. Centre/
Institute wise presentations were done by
Principal Investigators/ representative of the

implementing agencies and the review team
critically evaluated the progress of
implementation in each centre. Suggestions
were made for effective implementation of the
development programmes.

Following points were mentioned by the
Director, DASD in his closing remarks:

1. Unspent balance of Seminar/Workshop/
Farmer's training programme   -   The
balance funds may be utilized for some
purpose connected with the event.  The
balance of unspent funds of Seminars/FT
must be refunded, if not utilized fully.   Any
funds being refunded to the Govt. of India
under MIDH has to be in the name of
Director, DASD, Calicut.  Detailed report
on the programme along with soft copy of
photographs (in JPEG format) must be sent
to the Directorate.

2. The implementing agencies may ensure that
funds of the immediate previous year are
only lying unspent with them.  Funds of
the previous years may be utilized
completely, as revalidation of funds left
unspent for more than 2 years is not
permitted.  Revalidated funds of the
previous years are to be utilized only for the
already approved components and these
funds are to be utilised first, before the
current year's funds are used.  Year wise
details of unspent balance may not be
mentioned.  Total opening balance, release,
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expenditure and unspent balance only are

to be given in the APR.

3. MIDH/NHM logo to be placed at all places

where funds under NHM are utilized, such

as infrastructure, �elds, nursery, seminar,

farmer's training etc.

4. All nurseries established under NHM funds

from the Directorate should be accredited

by DASD. Private /public spice nurseries

in contact with the University may be

encouraged to take up nursery

accreditation.

5. Submission of Audited Utilisation

Certi�cates are mandatory.  Therefore, all

agencies may ensure submission of the

same within 2 years after implementation.

6. The varieties used in multiplication should

be declared at the time of proposal itself.

Details of planting material distributed is

to be intimated to DASD.  The reports on

planting material production should show

the variety of the crop produced. Those

varieties which are released in last 10 years

are to be given priority for multiplication

under the programme.

7. Details of the planting material produced

at each centre to be uploaded on the DASD

website.

8. Articles, success stories in connection with

the conduct of the FLDs, innovative

projects, infrastructure development, skill

trainings, Seminars etc.  to be submitted to

the Directorate for publication in Journal.

9. Impact of skill development programme,

to be intimated to DASD in form of success

stories.

10. Refund of funds to DASD - Funds liable to

be refunded to DASD may be done only

after approval/directions of DASD.

The two-day review meeting was concluded

with the formal Vote of Thanks delivered by

Dr. Femina, Deputy Director, DASD.

Dr. Homey Cheriyan, Director, DASD 

giving the welcome address

A view of the DASD o�cials participating

in the meeting

***



fganh i[kokM+k lekjksg & 2020 dh fjiksVZfganh i[kokM+k lekjksg & 2020 dh fjiksVZfganh i[kokM+k lekjksg & 2020 dh fjiksVZfganh i[kokM+k lekjksg & 2020 dh fjiksVZfganh i[kokM+k lekjksg & 2020 dh fjiksVZ

Hkkjr ljdkj dh jktHkk’kk uhfr ds
vuq:i fganh ds iz;ksx dks c<+kok nsus ds fy,
vuqdwy okrkoj.k cukus ds mÌs”; ls funs”kky;
esa fganh i[kokM+k vk;ksftr fd;k x;kA  14
flarcj] 2020 dks fganh i[kokM+k dk “kqHkkjaHk
fd;kA  bl flyflys esa vk;ksftr cSBd esa MkW-
gkseh psfj;ku] funs”kd us nhi tykdj i[kokM+k
dk mn~?kkVu fd;kA  mUgksaus lHkh LVkQ lnL;ksa
dks i=kpkj] fVIi.k vkfn esa fganh ds iz;ksx
c<+kdj mRrjksRrj izxfr ykus dk vuqjks/k fd;kA
MkW- Qsfeuk] mi funs”kd us Lokxr Hkk’k.k esa
dgk fd dk;kZy; esa fganh dk iz;ksx c<+ x;k
gS vkSj vf/kdkf/kd Qkbyksa esa fVIif.k;kWa fganh
esa ns[k jgs gSa] tks cgqr ljkguh; gSA

Jh- ckcqyky eh.kk] mi funs”kd us vius
Hkk’k.k esa dgk fd fganh ds iz;ksx dks c<+kdj
okf’kZd dk;ZØe esa fu/kkZfjr y{; izkIr djuk
cgqr t+:jh gSA  Jh- lueq[k laqnje] v/kh{kd
us dgk fd vusdrk esa ,drk Hkkjr dh igpku
gSA  bldks dk;e j[kus esa fganh dk LFkku
egRoiw.kZ gSA  MkW- ih-,u-T;ksfr] dfu’B vuqoknd
us fganh ds iz;ksx eas enn nsus dh lqfo/kkvksa dk
fooj.k fd;k vkSj dk;kZy; esa miyC/k lanHkZ
lkefxz;ksa ds iz;ksx djus dk  vuqjks/k fd;kA
lkFk gh mUgksaus i[kokM+k dsfy, izLrkfor
dk;ZØeksa dk C;ksjk izLrqr fd;kA

deZpkfj;ksa ds chp jktHkk’kk dk iz;ksx
c<+kus ds mÌs”; ls bl volj ij dk;kZy;hu
fVIif.k;ksa vkSj fofHkUu vuqHkkxksa esa iz;qDr n~foHkk’kh
izksQkesZ] tkWap&fcanqvksa vkfn dk ladyu n~foHkk’kh
:i esa rS;kj djds forj.k fd;k x;kA

fganh Hkk’kk ds izpkj&izlkj djus ds mÌs”;
ls jktHkk’kk foHkkx n~okjk rS;kj dh xbZ fganh
Hkk’kk ds egRo ls lacaf/kr lqfDr;ksa ds iksLVj
cukdj dk;kZy; esa izn”kZu fd;k x;kA

deZpkfj;ksa dks fganh ds iz;ksx esa izf”k{k.k
nsus ds mÌs”; ls 17&09&2020 dks fganh dk;Z”kkyk
vk;ksftr fd;k x;kA  dksfoM&19 egkekjh
dks /;ku esa j[krs gq, dk;Z”kkyk vkWuykbu :i
ls pyk;k x;k] ftl esa deZpkjh Hkfo’; fuf/k
dk;kZy; ds ofj’B vuqokn vf/kdkjh Jh- ,e-
vjfoank{ku us jktHkk’kk uhfr] fu;eksa vkSj  vf/
kfu;e ij Dykl pyk;k vkSj vH;kl djk;kA

deZpkfj;ksasa dks fganh ds iz;ksx ds fy,
izsj.kk ,oa izksRlkgu nsdj fganh ds izfr :fp
c<kus ds mÌs”; ls i[kokM+s ds nkSjku fganh esa
fofHkUu izfr;ksfxrk,Wa vk;ksftr dh xbZA
fuca/k&ys[ku] fVIi.k&vkys[ku] Vad.k] rduhdh
“kCnkoyh] gLrfrfi] vark{kjh] fganh okpu vkfn
izfr;ksfxrk,W pykbZ xbZA jktHkk’kk ls lacaf/kr
iz”uksa dks “kkfey djrs gq, fganh esa iz”uksRrjh
dk;ZØe pyk;k x;kA

fganh i[kokM+k dk lekiu lekjksg MkWa-
gkseh psfj;ku] funs”kd dh v/;{krk es laiUu
gqvkA  MkWa- Qsfeuk] mi funs”kd us Lokxr
Hkk’k.k fn;kA  MkWa- gkseh psfj;ku] funs”kd us
vius v/;{kh; Hkk’k.k esa dgk fd dk;kZy; esa
fganh ds iz;ksx c<+kus ds fy, fganh i[kokM+k ls
izsj.kk  ,oa izksRlkgu fey jgk gSA  Jh- ckcqyky
eh.kk] mi funs”kd ,oa fganh laidZ vf/kdkjh us
dgk fd i[kokM+k ds vk;kstu ls dk;kZy; esa

Indian Journal of Arecanut, Spices & Medicinal Plants  Vol. 22-3 (2020)

51



52

fganh dk ekgkSy curk gS vkSj deZpkfj;kWaa cMs
mRlkg ls fganh  dk;ZØeksa esa Hkkx ys jgs gSaA

MkW- ih-,u-T;ksfr] dfu’B vuqoknd us
fganh i[kokM+k  ds nkSjku vk;ksftr dk;ZØeksa
dh fjiksVZ izLrqr dhA  lkFk gh mUgksaus
vuqjks/k fd;k fd dk;kZy; esa jktHkk’kk fu;eksa
dk ikyu lqfuf”pr djus ds fy, gj vuqHkkx
ls tkjh djus okys i= fganh ;k n~foHkk’kh :i
esa HkstsaA  okf’kZd dk;ZØe esa fu/kkZfjr y{;
izkIr djus ds fy, ;g vfuok;Z gSA

Jh- Vh- Jhdqekj] voj Js.kh fyfid us
fganh Hkk’kk ls lacaf/kr lwfDr;ksa dk i<+u fd;kA

MkWa- gkseh psfj;ku] funs”kd us fganh
izfr;ksfxrkvksa ds fotsrkvksa dks  iqjLdkj forj.k
fd;k  Jhefr- Jqfr Jhdqekj] lkWa[;dh; lgk;d
us /kU;okn Kkiu fd;kA

jk’Vªxhr ds lkFk lekjksg lekIr gqvkA

MkWa- gkseh psfj;ku] funs”kd fganh i[kokM+k dk
mn~/kkVu djrs gq,A

MkWa- Qsfeuk] mi funs”kd Hkk’k.k nsrh gqbZ A

Jh- ckcqyky eh.kk] mi funs”kd Hkk’k.k nsrs
gq,A

Jh-lueq[k lqanje] v/kh{kd Hkk’k.k nsrs gq,A
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lqikjh vkSj elkys ds fy,
vDrwcj&fnlacj ds d`f’k dk;Z

lqikjh ¼vjhdk dSVsP;q ½

ik S/k”kkyk
vDrwcj&fnlacj ds nkSjku ikS/k”kkyk esa

fuEufyf[kr dke djukk pkfg,A
* fujkbZ djs vkSj dhVksa vkSj jksx laØe.k ds

fy, fuxjkuh j[ksaA
* o’kkZ dh yH;rk ds vuqlkj flapkbz djsaA
* ekr` isM+ksa] xqPNksa vkSj csfj;ksa dks cht ds

fy, pqudj izkjafHkd jksif.k;ksa esa] ;k
D;kfj;ksa esa ;k ikWyh cSxksa esa cqvkbZ djsaA

chtksa dks 1-5 ehVj pkSMh vkSj lqfo/
kkuqlkj yach jsrhyh D;kfj;ksa esa ewy vxz Åij
dh fn”kk esa j[kdj 5 lsaVh ehVj dh nwjh ij
cqvkbZ djsaA

6” x 9” vkdkj 250 xst ds fNnzokys
ikWyh cSxksa esa feêh] QkeZ ;kMZ [kkn] jwr dks
2%1%1 vuqikn esa iksfêax fdJ.k Hkj nsaA ;fn
ikSnksa dks T;knk le; rd ikS/k”kkyk esa j[kuk
gS rks] cMs+ okys ikWyh cSxksa esa cqvkbZ djsA  Hkwlk;k
lqikjh ds iRrksa ls vPNh rjg iYokj djsaA
D;kfj;ksa esa gksl fLizaXyj  fefLVax n~okjk jkst+
flapkbZ djsaA

fnlacj ds nkSjku izkjafHkd jksif.k;ksa esa
;k D;kfj;ksa ;k ikWyh cSxksa esa cqvkbZ tkjh j[kk
tk,A  ikS/k”kkyk esa NkWo tky ls vkoj.k djds
[kjirokj fudkyus ds lkFk&lkFk jkst+ flapkbZ
djsaA

u;k ckx
* r:.k ikS/kksa ds vk/kkj esa feêh p<+kuk vkSj

,adfjax djuk t+:jh gSA
* gYdh [kqnkbZ djds moZjd nsuk pkfg, ¼;fn

flracj esa ugha fd;k gS rks½A
* vkoj.k Qlyksa dks gjh [kkn ds :i esa

feêh esa lfEefyr djsaA
* fMªi flapkbZ ds fy, ikbi ykbu vkSj V~;wcksa

dks yxk nsaA
* lIrkg esa ,d ckj flapkbZ djsaA
* lqikjh@ukfj;y ds iRrksa ls NkWo nsuk

pkfg,A
* u, ckxksa esa lqikjh ds iRrksa ls vPNh rjg

iYokj djsaA

iqjkuk ckx

ikS/k laj{k.k
* tc dHkh vko”;d gks] fukbZ vkSj xqMkbZ

djsaA
* ,dy Qly ckxksa esa ikS/kksa ds chpokyh

txgksa esa [kqnkbZ djsaA
* ;fn flracj esa ugha fd;k gS rks] [kkn ,oa

moZjdksa dk iz;ksx djsaA
* vkoj.k Qlyksa dks dkV dj gjh [kkn ds

:i esa feêh esa lfEefyr djsaA

moZjdksa vkSj [kkn dk iz;ksx vDrwcj
rd iwjk djsaA lk/kkj.k fdLekdsa ds fy, 50
xzke u=tu] 20 xzke QkslQksjl vkSj 70xzke
iksVk”k rFkk eaxyk ,oa vU; mUur mit okyh
fdLekdsa ds fy, 75 xzke u=tu] 30 xzke
QkslQksjl vkSj 105 xzke iksVk”k izfr isM+dh
nj ls moZjdksa dk iz;ksx djsaA ikS/kksa ds rus ls
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75 ls-eh-ls ,d ehVj dh nwjh ij 15 ls 20 lsa-
eh- dh xgjkbZ esa xkscj dh [kkn ;k daiksLV 12
fd-xzk- gjs iRrs izfr iks/ks dh nj ls iz;ksx
djuk pkfg,A uhps ds bykdksa esa tM+ksa ds Åij
tkrh feêh  p<+kuk vko”;d gSA

ekulwu dh lekfIr ls lqikjh ds ckxksa
vkSj ikS/k”kkyk esa flapkbZ “kq: djsaA  flapkbZ dh
ukfy;kWa lkQ djds g¶rs esa ,d ckj 175 fyVj
ikuh izfr isM+ dh nj ls flapkbZ djsaA  tgkWa
ikuh  dh deh gS] ogkWa fMªi flapkbZ djsaA  bl
eghus ls xehZ dh ekSle lekIr gksus rd moZjd
dk iz;ksx “kq: djsaA  if”peh rVksa esa tgkWa vf/
kdkA”k lqikh ds ckxks a flafpr gS] ogkW a
uoacj&fnlacj ds nkSjku lkr&vkB  fnuksa esa
,d ckj flapkbZ “kq: djsaA

nf{k.kh&if”peh lw;Zrki ds f”kdkj lqikjh
ds ikS/kksa dks lw;kZ?kkr vkSj blds QyLo:i
gksus okys ruk VwVus ls cpkus dh t+:jr gSA
,slh fLFkfr esa buds rus ds gjs Hkkxksa dks lqikjh
dh ifRr;ks a@ifRr vkoj.kksa ;k vikjn”khZ
ikWfyFkhu iVy ls <Waduk pkfg,A

ukjaxh jax ds ekM+V~l ds vkØe.k dks
xqPNksa esa 0-05% fMesFkksV fNMddj jksdk tk
ldrk gSA  ;fn dhVksa dk vkØe.k fQj Hkh jgs
rks] 45 fnu ckn fNMdko nksgjkuk pkfg,A

eqdqV ds ubZ vfodflr r:.k ifRr;kWaa
esa dkyh js[kkvksa ds :i esa fLIkaMy cx dk
laØe.k ns[kk tk ldrk gSA  lqikjh isMksa ds
fLiafMy ds jksx laØfer Hkkxksa esa fMesFkks;sV
¼jksx 30 bZlh½ 15 fe-fy- izfr 0 fyVj ikuh dh
nj ls fNMdus ls bl dhV dks izHkkoiw.kZ <ax ls
fu;af=r fd;k tk ldrk gSA /kwi ds fnu dks
NksMdj cgqr eghu fNMdko djuk pkfg,A
tM+ xzc ds fu;a=.k ds fy, i;kZIr ty fudkl
dh O;oLFkk djsaA  ikS/kksa ds vk/kkj ls 10&15
ls-eh- dh xgjkbZ esa isM+ ds vklikl dh feêh
dks <hyk djsa vkSj 0-04% DyksjikbfjQksl ls

nks ckj mipkj djsa] igyk ebZ esa] nf{k.kh&if”peh
ikulwu ds iwoZ vkSj nwljk flracj&vDrwcj esa
ekulwu ds var esaA

r:.k csfj;ksa ds fy, rqM+kbZ iwjk djsa
vkSj lw[ks csjh ¼pkyh½ ds fy, rqM+kbZ “kq: djsaA
dBksj t+ehu okyh txgksa ds yacs isM+ksa ls rqM+kbZ
djrs le; jLlh dh lgk;rk ls djuh pkfg,A

elkys
dkyh fepZ

csyksa dks vk/kkjh isM+ksa ls cka/kuk vkSj
r:.k csyksa ij Nk;k nsuk vkfn fu;fer :i ls
djsaA  iqjkus ikS/kksa ls vuko”;d “kk[kk,Wa dkV
ysa A  [kjirokj fudkyus ds lkFk lkFk iwjs
ckx esa vk/kjh isM+ksa ls ,d ehVj dh nwjh ij
[kksnuk pkfg, rkfd tMra= dks fdlh izdkj
dh uqdlku u gksA  QkbyksMh vkSj LVaV jksx
¼okbjy½ ds y{k.k okys ikS/kksa dks pqudj rksM+
nsaA

dkyh fepZ ds xq.koRrk okys csyksa dks
izo/kZu ds fy, HkwLrkfj;ksa dks ;qudj ekfdZx
djds j[kk tk,A  dsoy mPp mRiknu okys
ekr ̀csyksa dks pqu ysaA  ekr̀ csyksa dks pqurs le;
5&12 o’kZ okys vkSj fu;fer :i ls mPp mit
nsus okys ,oa jksx eqDr csyksa dks pqu ysaA  ;qus
gq, HkwLrkfj;ksa dks oy; cukdj vk/kkjksa ls
cka/k ysa rkfd tMksa fefê ls u Vdjk,A

iksYyw ds fu;a=.k ds fy, fMesFkks;sV ;k
fDoukyQksl ds nwljs nkSj dk fNM+dko ¼2 fe-
fy- izfr fyVj ikuh dh nj ls½ vDrwcj ds
izFke i{k esa fd;k tk ldrk gSA  tuw&tqykbZ
vkSj flracj&vDrwcj esa fDoukyQksl ¼0-05%½
vkSj vxLr] flracj vkSj vDrwcj esa uhexksYM
¼0-6%½ ¼uhe vk/kkfjr dhVuk”kh½ dk fNM+dko
djus ls Qaxy iksYyw ds vkØe.k dks jksd tk
ldrk gSA  iRrksa ds fupys Hkkx ¼tgkWa o;Ld
dhV ns[kk tkrk gS½ vkSj xqPNksa esa iw.kZr% fNMduk
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pkfg,A  Qaxy iksYyw dks jksdus ds fy, MkbFksu
z&78 ;k ftusc 2 xzke izfr fyVj fNMduk
pkfg,A ;fn ekulwu nh?kZ dky rd jgs rks]
csyksa ds vkdkj ds vuqlkj iksVkf”k;e  QkslQksusV
3 fe-fy- izfr fyVj dh nj ij csyksa ds vk/kkj
dks fHkxks nsuk pkfg,A tM+ ehyh cx dks jksdus
ds fy, izHkkfor csyksa dks 0-075% DyksjikbjhQksl
ls mipkj djsaA  Ldsy dhV laØe.k ns[kk tk,
rks] 0-3% uhexksYM fNMduk pkfg,A ;fn
laØe.k fujarj gS rks] 15 fnuksa ds ckn nqckjk
fNMduk pkfg,A tc bldk izdksi Hk;adj gS
rks] laØfer “kk[kkvksa dks dkV ysa 0-1% fMesFkks;sV
fNM+dk nsa vkSj 21 fnuksa ds ckn nksgjk,A ;fn
csyksa esa csfj;kWa gSa rks] budh rqMkbZ djus ds ckn
gh fNMdko djuk pkfg,A

eSnkuh bykdksa esa rqMkbZ “kq: djsaA  dkyh
fepZ esa xq.k&o`f+} ds fy, xqPNksa ls vyx dh
xbZ fepZ dks fNnzokys crZu esa mcyrs gq, ikuh
esa ,d feuV Mqckus ds ckn /kwi esa lq[kkuk
pkfg,

+nù®úEò +Éè®ú ½þ±nùÒ  (ÊWÉÎxVÉ¤É®ú +ÉäÊ¡òÊºÉxÉä±É & EÖò®úCªÉÖ̈ ÉÉ
±ÉÉåMÉÉ)

  |É®úÉä½þ ´ÉävÉEòÉå EòÉ +ÉGò¨ÉhÉ näùJÉÉ VÉÉB iÉÉä
0.05% Êb÷¨ÉälÉÉäB]õ (¡òÉäº¡òÉÊ¨Éb÷ÉäxÉ) EòÉ ÊUôc÷EòÉ´É Eò®åú
ªÉÉ ÊEòºÉÒ nùÉxÉänùÉ®ú EòÒ]õxÉÉ¶ÉÒ EòÉ Ê¨É]Âõ]õÒ ̈ Éå |ÉªÉÉäMÉ Eò®åú*
ªÉÊnù {ÉhÉÇnùÉMÉ ®úÉäMÉ EòÒ ºÉÚSÉxÉÉ Ê¨É±Éä iÉÉä b÷É<lÉäxÉ B¨É-45

0.2% ºÉÉxpùiÉÉ ¨Éå ªÉÉ 1% ¤ÉÉäb÷Éæ Ê¨É¸ÉhÉ EòÉ |ÉªÉÉäMÉ
Eò®åú*
      {ÉÉxÉÒ Eäò VÉ¨ÉÉ´É ºÉä ¤ÉSÉxÉä Eäò Ê±ÉB {ÉªÉÉÇ{iÉ VÉ±ÉÊxÉEòÉºÉ
Eò®úxÉÉ SÉÉÊ½þB* ¤ÉÒVÉ |ÉÉ{iÉ Eò®úxÉä EäòÊ±ÉB ®úÉäMÉ ¨ÉÖHò
º´ÉºlÉ CªÉÉÊ®úªÉÉå EòÉä SÉÖxÉEò®ú {ÉÚhÉÇ {ÉÊ®ú{ÉC´ÉiÉÉ EäòÊ±ÉB
+±ÉMÉ ®úJÉxÉÉ SÉÉÊ½þB*

¨ÉÉä]äõ |ÉEòxnùÉå Eäò °ü{ÉÒEò®úhÉ Eäò Ê±ÉB JÉ®ú{ÉiÉ´ÉÉ®ú
ÊxÉEòÉ±ÉxÉä B´ÉÆ Ê¨É]Âõ]õÒ SÉgøÉxÉä Eäò +ÆÊiÉ¨É nùÉè®ú Eò®åú*

+¤É +nù®úEò +Éè®ú ½þ±nùÒ iÉÖc÷É<Ç Eäò Ê±ÉB iÉèªÉÉ®ú
EòÒ ÎºlÉÊiÉ ̈ Éå ½þÉåMÉä* VÉ¤É {ÉkÉä {ÉÒ±Éä ®ÆúMÉ Eäò ½þÉäEò®ú ºÉÚJÉxÉä

±ÉMÉiÉä ½éþ, iÉ¤É |ÉEòxnùÉå EòÒ JÉÖnùÉ<Ç EòÒ VÉÉ ºÉEòiÉÒ ½èþ*
Eò]õÉ<Ç Eäò ¤ÉÉnù |ÉEòxnùÉå ºÉä ±ÉMÉä VÉc÷Éå EòÉä EòÉ]õEò®ú {ÉÉxÉÒ
¨Éå  ºÉÉ¡ò Eò®úEäò ®úJÉå*

Ê¨ÉSÉÇ (CªÉÉÎ{ºÉEò¨É +zÉ¨É)
näù®ú ºÉä ¤ÉÉäªÉÒ MÉ<Ç ºÉnùÔ ¨ÉÉèºÉ¨É EòÒ ¡òºÉ±ÉÉå EòÉä

¤ÉÖ+É<Ç Eäò 45 ÊnùxÉÉå Eäò ¤ÉÉnù xÉjÉVÉxÉÉi¨ÉEò =´ÉÇ®úEòÉå EòÉ
|ÉªÉÉäMÉ Eò®úxÉÉ SÉÉÊ½þB * ¡òºÉ±É ̈ Éå JÉÉnù näùxÉä EäòÊ±ÉB 20

ºÉä 25 ÊEò. OÉÉ¨É xÉjÉVÉxÉ |ÉÊiÉ ½äþC]äõªÉ®ú EòÒ nù®ú ºÉä |ÉªÉÉäMÉ
Eò®úxÉÉ SÉÉÊ½þB * ªÉÊnù +É´É¶ªÉEò ½éþ iÉÉä ÊxÉ®úÉ<Ç Eò®åú* ̈ É<Ç-
VÉÚxÉ ̈ Éå ¤ÉÉäªÉä MÉB {ÉÉèvÉÉå EòÉä ºÉÆ®úIÉhÉ ÊGòªÉÉBÆ ¤É½ÖþiÉ +É´É¶ªÉEò
½éþ *  ÊmÉ{ºÉ Eäò ÊxÉªÉÆjÉhÉ EäòÊ±ÉB 15 ÊnùxÉ Eäò +ÆiÉ®úÉ±É ºÉä
b÷É<¨ÉälÉÉäB]õ 0.025% EòÉ ÊUôc÷EòÉ´É Eò®úxÉÉ SÉÉÊ½þB *
¡òºÉ±É ́ ÉävÉEòÉå Eäò ÊxÉªÉÆjÉhÉ EäòÊ±ÉB 0.025% ÎC´ÉxÉÉ±É¡òÉäºÉ
EòÉ ÊUôc÷EòÉ´É Eò®åú * EòÒ]õÉå Eäò |É¦ÉÉ´É EòÒ iÉÒµÉiÉÉ Eäò
+xÉÖºÉÉ®ú {ÉÉÊIÉEò +ÆiÉ®úÉ±É ¨Éå ÊUôc÷EòÉ´É nùÉä½þ®úÉªÉÉ VÉÉ
ºÉEòiÉÉ ½éþ * ¡ò±É MÉ±ÉxÉ +Éè®ú b÷É<¤ÉäEò Eäò ÊxÉªÉÆjÉhÉ
EäòÊ±ÉB 15 ÊnùxÉÉå Eäò +ÆiÉ®úÉ±É ̈ Éå 2.5 OÉÉ¨É b÷É<lÉäxÉ B¨É
45 ªÉÉ 3 OÉÉ¨É ¤ÉÉÊ´Éº]õxÉ |ÉÊiÉ Ê±É]õ®ú {ÉÉxÉÒ EòÒ nù® úºÉä
ÊUôc÷EòxÉÉ SÉÉÊ½þB *

´ÉÞIÉ ¨ÉºÉÉ±Éä
xÉB ®úÉäÊ{ÉiÉ {ÉÉèvÉÉå +Éè®ú iÉ¯ûhÉ {ÉÉèvÉÉå {É®ú {ÉªÉÉÇ{iÉ

UôÉªÉÉ EòÉ |É¤ÉÆxvÉ Eò®úxÉÉ SÉÉÊ½þB * Ê¨É]Âõ]õÒ EòÒ xÉ¨ÉÒ
ºÉÆ®úÊIÉiÉ Eò®úxÉä EäòÊ±ÉB {ÉÉèvÉÉå Eäò iÉxÉä Eäò SÉÉ®úÉå +Éä®ú
JÉÉänùEò®ú =ºÉä ½þ®äú {ÉkÉÉå ºÉä fÄøEòxÉÉ ́ ÉÉÄUôxÉÒªÉ ½éþ * iÉxÉÉ-
´ÉävÉEòÉå Eäò ÊxÉªÉÆjÉhÉ EäòÊ±ÉB ®úÉäMÉÊxÉ´ÉÉ®úEò ={ÉÉªÉ Eäò °ü{É
¨Éå 0.05% Êb÷¨ÉälÉÉäB]õ EòÉ ÊUôc÷EòÉ´É Eò®úxÉÉ SÉÉÊ½þB*
ºEäò±É +Éè®ú ¨ÉÒ±ÉÒ ¤ÉMÉ EòÒ ®úÉäEòlÉÉ¨É Eäò Ê±ÉB 0.05%

lkanzrk esa b÷É<¨ÉälÉÉäB]õ (®úÉäMÉ®ú) EòÉ ÊUôc÷EòÉ´É Eò®úxÉÉ
SÉÉÊ½þB *

¤ÉÒVÉÒªÉ ̈ ÉºÉÉ±Éä
vÉÊxÉªÉÉ (EòÉäÊ®úªÉÉxbÅ÷̈ É ºÉÉ]èṍ É¨É)

¤ÉÖ+É<Ç EòÉ =ÊSÉiÉ ºÉ¨ÉªÉ +HÚò¤É®ú ̈ ÉvªÉ ºÉä xÉ´ÉÆ¤É®ú
¨ÉvªÉ iÉEò ½éþ * +ËºÉÊSÉiÉ ÎºlÉÊiÉ ¨Éå ¤ÉÖ+É<Ç Eäò {É½þ±Éä
Eò®úÒ¤É 15 ]õxÉ MÉÉä¤É®ú EòÒ JÉÉnù JÉÖ®úÉEò Eäò °ü{É ̈ Éå +Éè®ú
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20 ÊEò. OÉÉ¨É xÉjÉVÉxÉ, 30 ÊEò. OÉÉ¨É ¡òÉºÉ¡òÉä®úºÉ +Éè®ú
20 ÊEò. OÉÉ¨É {ÉÉä]õÉ¶É |ÉÊiÉ ½äþC]äõªÉ®ú |ÉªÉÉäMÉ Eò®úxÉÉ
SÉÉÊ½þB* ËºÉÊSÉiÉ ÎºlÉÊiÉ ¨Éå xÉjÉVÉxÉ EòÒ ¨ÉÉjÉÉ 50 ÊEò.
OÉÉ¨É   ¤ÉgøÉEò®ú <ºÉEòÉ +ÉvÉÉ ¦ÉÉMÉ +Éè®ú ¡òÉäºÉ¡òÉä®úºÉ iÉlÉÉ
{ÉÉä]õÉ¶É {ÉÚ®úÉ Ê¨É±ÉÉEò®ú {ÉÉèvÉÉå EòÒ VÉb÷Éå ¨Éå |ÉªÉÉäMÉ Eò®úxÉÉ
SÉÉÊ½þB +Éè®ú xÉjÉVÉxÉ EòÉ +ÉvÉÉ ̈ ÉÉjÉÉ ¡òºÉ±É ̈ Éå JÉÉnù näùxÉä
Eäò Ê±ÉB |ÉªÉÉäMÉ ÊEòªÉÉ VÉÉ ºÉEòiÉÉ ½éþ * ¶ÉÖrù ¡òºÉ±É
EäòÊ±ÉB 10 ºÉä 15 ÊEò. OÉÉ¨É +Éè®ú Ê¨ÉÊ¸ÉiÉ ¡òºÉ±É EäòÊ±ÉB
5 ºÉä 6 ÊEò. OÉÉ¨É |ÉÊiÉ ½äþC]äõªÉ®ú EòÒ nù®ú ¨Éå ¤ÉÒVÉÉå EòÉ
|ÉªÉÉäMÉ  Eò®úxÉÉ SÉÉÊ½þB *  BEò ÊEò±ÉÉä OÉÉ¨É ¤ÉÒVÉ EäòÊ±ÉB
2 OÉÉ¨É Eò´ÉEòxÉÉ¶ÉÒ EòÒ nù®ú ºÉä ¤ÉÒVÉÉä{ÉSÉÉ®ú |ÉªÉÉäMÉ Eò®úxÉÉ
SÉÉÊ½þB *  25  ºÉä.¨ÉÒ. EòÒ nÚù®úÒ {É®ú ¤ÉxÉÉ<Ç MÉ<Ç {ÉÆÊHòªÉÉå
¨Éå ¤ÉÒVÉÉå EòÒ ¤ÉÖ+É<Ç EòÒ VÉÉxÉÒ SÉÉÊ½þB * ¤ÉÖ+É<Ç Eäò iÉÖ®ÆúiÉ
¤ÉÉnù {É½þ±ÉÒ ËºÉSÉÉ<Ç Eò®úxÉÒ SÉÉÊ½þB *

 SÉÚhÉÔªÉ ¡Æò¡ÚÄònùÒ Eäò ÊxÉªÉÆjÉhÉ EäòÊ±ÉB 0.2%

+ÉpÇù ºÉ±¡ò®ú EòÉ ÊUôc÷EòÉ´É BEò ¤ÉÉ®ú ¡Úò±É ±ÉMÉxÉä EòÒ
+´ÉºlÉÉ ̈ Éå +Éè®ú nùÉä¤ÉÉ®úÉ 15 ÊnùxÉ ¤ÉÉnù Eò®úxÉÉ SÉÉÊ½þB *
¡òºÉ±É {É®ú 20 ºÉä 25  ÊEò. OÉÉ¨É ºÉ±¡ò®ú |ÉÊiÉ ½äþC]äõªÉ®ú
EòÉ ÊUôc÷EòÉ´É ®úÉäMÉ {É®ú ÊxÉªÉÆjÉhÉ {ÉÉxÉä EäòÊ±ÉB |É¦ÉÉ´ÉEòÉ®úÒ
½èþ* ̈ ÉÉ½Úþ Eäò ÊxÉªÉÆjÉhÉ EäòÊ±ÉB 0.05% Êb÷̈ ÉäGòÉäxÉ ªÉÉ ®úÉäMÉ®ú
ÊUôc÷EòÉ nåù *

VÉÒ®úÉ (CªÉÖÊ¨ÉxÉ¨É ÊºÉÊ¨ÉxÉ¨É)
¤ÉÖ+É<Ç EòÉ =ÊSÉiÉ ºÉ¨ÉªÉ xÉ´ÉÆ¤É®ú ̈ ÉvªÉ ºÉä ÊnùºÉÆ¤É®ú

Eäò |ÉlÉ¨É ºÉ{iÉÉ½þ iÉEò ½éþ * ̈ ÉÚ±É JÉÖ®úÉEò Eäò °ü{É ̈ Éå MÉÉä¤É®ú
EòÒ JÉÉnù 15 ºÉä 20 ]õxÉ |ÉÊiÉ ½äþC]äõªÉ®ú |ÉªÉÉäMÉ Eò®úxÉÉ
SÉÉÊ½þB* 50 ÊEò. OÉÉ¨É xÉjÉVÉxÉ, 20 ÊEò. OÉÉ¨É ¡òÉäºÉ¡òÉä®úºÉ
|ÉÊiÉ ½äþC]äõªÉ®ú EòÒ nù®ú ºÉä =´ÉÇ®úEòÉå EòÉ |ÉªÉÉäMÉ Eò®åú *
+xÉÖEÚò±ÉiÉ¨É ¤ÉÒVÉ -nù®ú 12 ºÉä 15 ÊEò. OÉÉ¨É |ÉÊiÉ ½äþC]äõªÉ®ú
½éþ * ¤ÉÖ+É<Ç Eäò {É½þ±Éä ¤ÉÒVÉÉå EòÉä 2 OÉÉ¨É/ ÊEò. OÉÉ¨É EòÒ
nù®ú {É®ú Eò´ÉEòxÉÉ¶ÉÒ ºÉä ={ÉSÉÉÊ®úiÉ Eò®úxÉÉ SÉÉÊ½þB * ¤ÉÒVÉÉå
EòÉä 15 ºÉä. ̈ ÉÒ. ºÉä 30 ºÉä. ̈ ÉÒ. EòÒ nÚù®úÒ ̈ Éå ¤ÉÉäxÉÉ SÉÉÊ½þB
ªÉÉ ÊSÉ]Âõ]õÉ ¤ÉÖ+É<Ç Eò®åú*  SÉÚhÉÔªÉ ¡ò¡ÚÄònùÒ EòÒ ®úÉäEòlÉÉ¨É
EäòÊ±ÉB +ÉpÇù ºÉ±¡ò®ú ªÉÉ SÉÚhÉÇ EòÉ |ÉªÉÉäMÉ Eò®úxÉÉ SÉÉÊ½þB*

¨ÉÉ½ÚÄþ Eäò +ÉGò¨ÉhÉ EòÉä ®úÉäEòxÉä EäòÊ±ÉB SÉÚhÉÔªÉ ¡òÉºÉ¡òÉÊ¨Éb÷ÉäxÉ
ªÉÉ Êb÷¨ÉälÉÉäB]õ EòÉ |ÉªÉÉäMÉ Eò®úxÉÉ SÉÉÊ½þB *

ºÉÉé¡ò (¡òÉäÊxÉEÖò±É¨É ́ É±MÉäªÉ® ú)
¤ÉÖ+É<Ç EòÉ ºÉ¨ÉªÉ +HÚò¤É®ú ̈ ÉvÉªÉ ºÉä xÉ´ÉÆ¤É®ú ̈ ÉvªÉ

iÉEò ½éþ * 15 ]õxÉ MÉÉä¤É®ú EòÒ JÉÉnù +ÉvÉÉ®úÒªÉ °ü{É ¨Éå
|ÉªÉÉäMÉ Eò®úxÉä Eäò +ÊiÉÊ®úHò 20 ÊEò. OÉÉ¨É xÉjÉVÉxÉ, 30

ÊEò. OÉÉ¨É ¡òÉäºÉ¡òÉä®úºÉ |ÉÊiÉ ½äþC]äõªÉ®ú EòÒ nù®ú {É®ú =´ÉÇ®úEòÉå
EòÉ |ÉªÉÉäMÉ Eò®úxÉÉ SÉÉÊ½þB * 9 ºÉä 12 ÊEò. OÉÉ¨É |ÉÊiÉ
½äþC]äõªÉ®ú EòÒ nù®ú ºÉä ¤ÉÒVÉ |ÉªÉÉäMÉ Eò®ú 40 ºÉä 60 ºÉä. ̈ ÉÒ.
nÚù®úÒ EòÒ {ÉÆÊHòªÉÉå ¨Éå ¤ÉÖ+É<Ç Eò®úxÉÉ SÉÉÊ½þB * VÉ±nùÒ
=MÉÉ<Ç EäòÊ±ÉB ¤ÉÖ+É<Ç Eäò {É½þ±Éä ¤ÉÒVÉÉå EòÉä {ÉÉxÉÒ ¨Éå
Ê¦ÉMÉÉäxÉÉ SÉÉÊ½þB *  " ¤±ÉÉ<]õ" ®úÉäMÉ Eäò ÊxÉªÉÆjÉhÉ EäòÊ±ÉB
¤ÉÖ+É<Ç Eäò 60 ÊnùxÉÉå +Éè®ú 90 ÊnùxÉÉå ¤ÉÉnù b÷É<lÉäxÉ B¨É 45

(0.2%) EòÉ nùÉä ¤ÉÉ®ú ÊUôc÷EòÉ´É Eò®úxÉÉ SÉÉÊ½þB * ̈ ÉÉ½Úþ Eäò
+ÉGò¨ÉhÉ EòÉä ®úÉäEòxÉä EäòÊ±ÉB 0.03% b÷É<¨ÉälÉÉäB]õ ªÉÉ
0.02% ¡òÉäºÉ¡òÉäÊ¨Éb÷ÉäxÉ EòÉ ÊUôc÷EòÉ´É Eò®úxÉÉ SÉÉÊ½þB*
SÉÚhÉÔªÉ ¡ò¡ÚÄònùÒ EòÉä ®úÉäEòxÉä EäòÊ±ÉB 0.2% +ÉpÇù ºÉ±¡ò®ú
EòÉ ÊUôc÷EòÉ´É Eò®åú +Éè®ú ÊxÉªÉÊ¨ÉiÉ °ü{É ºÉä ËºÉSÉÉ<Ç Eò®åú *

¨ÉålÉÒ  (]Åõ<MÉÉäxÉä±±ÉÉ ¡òÉäxÉ¨É OÉäºÉ¨É)
®úÉVÉºlÉÉxÉ +Éè®ú MÉÖVÉ®úÉiÉ ¨Éå xÉ´ÉÆ¤É®ú Eäò |ÉlÉ¨É

ºÉ{iÉÉ½þ ¨Éå ¤ÉÖ+É<Ç Eò®åú * JÉäiÉÉå EòÉä iÉÒxÉ ªÉÉ SÉÉ®ú ¤ÉÉ®ú
+SUôÒ VÉÉäiÉEò®ú iÉèªÉÉ®ú Eò®úxÉÉ SÉÉÊ½þB * +ÆÊiÉ¨É ¤ÉÖ+É<Ç Eäò
¤ÉÉnù 10-15 ]õxÉ MÉÉä¤É®ú EòÒ JÉÉnù ªÉÉ Eò¨{ÉÉäº]õ Ê¨É±ÉÉxÉÉ
SÉÉÊ½þB +Éè®ú +ÉvÉÉ®úÒªÉ JÉÖ®úÉEò Eäò °ü{É ̈ Éå 20 ÊEò. OÉÉ¨É
xÉjÉVÉxÉ, 40 ÊEò. OÉÉ¨É ¡òÉäºÉ¡òÉä®úºÉ +Éè®ú 20 ÊEò. OÉÉ¨É
{ÉÉä]õÉ¶É +ÉÊnù =´ÉÇ®úEòÉå EòÉ |ÉªÉÉäMÉ ¦ÉÒ Eò®úxÉÉ SÉÉÊ½þB *
¤ÉÖ+É<Ç ̈ É¶ÉÒxÉ ªÉÉ Êb÷¤¤É±É®ú ºÉä ¤ÉÖ+É<Ç Eò®åú * 15-20 ÊEò.
OÉÉ¨É |ÉÊiÉ ½äþC]õ®ú EòÒ nù®ú ºÉä ¤ÉÒVÉ ¤ÉÉäxÉÉ SÉÉÊ½þB *
SÉÚhÉÔªÉ ¡Æò¡ÚònùÒ EòÉä ®úÉäEòxÉä EäòÊ±ÉB ¡Úò±É ±ÉMÉxÉä Eäò ºÉ¨ÉªÉ
½þ®ú 15 ÊnùxÉÉå Eäò ¤ÉÉnù 20 ÊEò. OÉÉ¨É |ÉÊiÉ ½äþC]äõªÉ®ú EòÒ
nù®ú ºÉä ºÉ±¡ò®ú SÉÚhÉÇ EòÉ |ÉªÉÉäMÉ Eò®úxÉÉ SÉÉÊ½þB *  {ÉÊkÉªÉÉÄ
JÉÉxÉä́ ÉÉ±ÉÒ ºÉÚÄÊb÷ªÉÉå +Éè®ú ¡ò±É EòÉ]õxÉä́ ÉÉ±Éä EòÒ]õÉå EòÒ
®úÉäEòlÉÉ¨É EäòÊ±ÉB 0.05% ÎC´ÉxÉÉ±É¡òÉäºÉ ÊUôc÷EòxÉÉ SÉÉÊ½þB*
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FARM OPERATIONS FOR ARECANUT AND SPICES
FROM  OCTOBER TO DECEMBER, 2020

ARECANUT (Areca catechu)

Nursery

During the period of October- November

* Weeding and supervision for any pest and
disease incidence.

* Watering depends on intensity of rain.

* Selection of mother palm, bunches,
harvesting seed nuts and sowing in primary
nursery, either nursery bed or poly bags.

Seed nuts are sown 5 cm apart in sand
beds of 1.5 m width and convenient length with
their stalk end pointing upwards. Fill potting
mixture (2:1:1 soil: FYM: sand)in poly bags of
6"x9" size, 250 gauge with drain holes. Big size
poly bags can also be used if seedlings are to be
kept for more months in the nursery. Thick
mulching is to be done with straw or areca
leaves. Beds are to be watered daily either by
using hose/sprinklers/misting.

During December month sowing is to
be continued in primary nursery, either on
nursery bed or poly bags. Shade net covering
may be done in the nursery. Weeding, daily
watering to be followed in the nursery garden.

Young garden

* Soil bunding and anchoring the young
seedlings.

* Forking and fertilizer application (second
dose if not applied during September).

* Incorporate the green manures grown as
cover crops.

* Installation of drip lines and tubes.

* Irrigation once in a week.

* Shading with Coconut/Arecanut leaves.

* Mulching may be done in young areca
plantations with areca leaves.

Old garden

Plant protection

* Scything and weeding as and when
required.

* Forking and ploughing of interspaces in
monocropped gardens may be practiced.

* If not applied in September, apply manures
and fertilizers.

* Incorporate the green manures grown as
cover crops.

Application of fertilizers and manures
may be completed by October.  Apply fertilizers
to supply 50 gm Nitrogen (N), 20 gm
Phosphorous (P2 O5) and 70 gm Potash (K2O)
for ordinary varieties and for Mangala and other
high yielding varieties apply 75 gm(N) 30 gm
((P2 O5) and 105 gm (K2O) per palm.  Cattle
manure/compost and green leaf @ 12 kg per
palm may also be applied in basins of 15 to 20
cm deep at a radius of 75 cm to 1 metre from
the base of the palm. In low lying areas to cover
the roots, fresh earth may be applied on exposed
portions.

Irrigation of areca gardens and nursery
may be started on receding of monsoon
showers. Clean the irrigation channels and
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commence irrigation once in a week at the rate
of 175 liters of water per application. In gardens
where there is shortage of water, drip irrigation
may be adopted.Fertigation should be started
from this month onwards up to completion of
summer. In the west coast, where major area of
Arecanut gardens are irrigated, watering the
garden may commence once in seven or eight
days during November-December.

Palms exposed to south western sun
may require protection against sun- scorch and
consequent stem breaking.  In such cases green
portions of the stem may be covered with areca
leaf sheaths or opaque polythene film.

Orange coloured mites can be controlled
by spraying the bunches with Dimethoate at
0.05 %.  The same can be repeated after 45 days
if it issevere.

Control spindle bug. In order to check
the incidence of spindle bug attack, Spray
crowns with carbaryl 50 WP. The spray should
reach the leaf axils. Repeat spraying after 30-35
days if pest incidence continues.For root grub
control, provide proper drainage.  Loosen soil
around the base of palms to a depth of 10-15cm
and drench with chlorpyrifos 0.04 per cent
suspension twice, one in May just before the
onset of southwest monsoon and again in
September- October towards the end of the
monsoon.

Harvesting for tender nut may be
completed and for dry nut (chali) may be
started.Rope harvest of seed nuts is
recommended from the trees that are very tall
and in places where the ground is hard.

Spices:

Pepper (Piper nigrum)

Tying the growing vines to the standard,
providing shade to young vines etc. are to be
done regularly to avoid trailing of vines on the
ground. Removal of unwanted shoot growth
and hanging shoots in older plants is
recommended. Slash weeding to be
undertaken. Digging may be done in the entire
garden leaving an area of one metre around the
base of the vine to avoid damage to the root
system. Inspect and remove plants showing
symptoms of phyllody and stunt disease (viral).

Pepper vines with desirable characters
may be marked for collection of runner shoots
for multiplication. Select mother plants of only
varieties which are proven to be highly
productive.  Select a mother plant of the age
group of 5-12 year, which give regular high yields
and is relatively free from diseases including
viral diseases. The selected runner shoots are
coiled and raised on a stake to prevent from
striking roots in the soil.

The second round of spraying against
insect 'Pollu" using Dimethoate or Quinalphos
(2 ml per litre of water) may be carried out in
the first fortnight of October. Spray quinalphos
(0.05%) during June-July and September-
October or quinalphos (0.05%) during July and
Neemgold (0.6%) (neem-based insecticide)
during August, September and October is
effective for the management of the pest.  The
underside of leaves (where adults are generally
seen) and spikes are to be sprayed thoroughly.
Spraying Dithane Z-78 or Zineb @ 2 gm per
litre will take care of the crop against fungal
pollu.  If monsoon is prolonged, drench the
basins of the vines with Potassium phosphonate
3 ml/litre @ 2-5 litre per vine, depending on the
size of the vine. Root mealybug infestations can
be controlled by drenching with chlorpyriphos
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0.075%.In case of infestation of scale insects are
noticed,spray neemoil 0.3% or neemgold 0.3%
on affected vines,repeat spraying after 15 days
in case the infestation persists. In case of
infestation is severe,clip off severely infested
branches and spray dimethoate 0.1%, repeat
after 21 days .If berries are available on the vine
the spray has to be given only after harvest of
berries.

Harvesting may commence in the plains.
Pepper berries separated from the spike may
be dipped in boiling water for one minute in a
perforated container and dried in the sun to
improve the quality of black pepper.

Ginger and Turmeric (Zingiber officinale &
Curcuma longa)

Against incidence of shoot borers, spray
0.05 % Dimethoate or apply any granular
insecticides in the soil.  If leaf spot disease is
noticed spray Dithane M-45 at 0.2 %
concentration or 1 % Bordeaux mixture.

Water stagnation should be avoided by
providing sufficient drainage.  . Identify disease
free beds and leave them for full maturity to
meet the requirement of seed rhizomes.

Final round of weeding and earthing up
may be taken up to hasten the formation of bold
rhizomes.

Ginger and Turmeric crops may be at
the harvesting stage.  The crops can be harvested
when the leaves turn yellow and start drying
up. After harvest, the fibrous roots attached to
the rhizomes are trimmed off and soil is
removed by washing.

Chillies (Capsicum annum)

For the late sown winter season crop,

application of nitrogeneous fertilizers, 45 days
after planting may be carried out.  Apply 20 to
25 kg N per hectare as top dressing.  Weeding
may be done if required.  Plant protection
operations may be necessary for mid-season
crop sown in May-June.  Spray Dimethoate
0.025 % at 15 days interval to control thrips.
Against fruit borers, spray Quinalphos, 0.025
%.  Spraying may be repeated as fortnightly
intervals depending upon the intensity of pest
incidence.  To control fruit-rot and die-back,
spray Dithane M 45 @ 2.5 gm or Bavistin @ 3 g
per litre of water at 15 days interval.

Tree Spices

Provide sufficient shade to newly
planted seedlings and young plants.  Mulching
with green leaves at the bases after digging is
desirable to conserve soil moisture.  Spray
Dimethoate at 0.05 % as a prophylactic measure
against stem borers.  Against the attack of scale
and mealy bugs spray Dimethoate (Rogor) at
0.05 % concentration.

Seed Spices :

Coriander (Coriandrum sativum)

Proper time for sowing is from the
middle of October to middle of November.  To
hasten germination seeds may be soaked in
water for six hours.  About 15 tonnes of cattle
manure may be applied as basal dose and 20
kg of Nitrogen (N) 30 kg of Phosphorous (P2

O5) and 20 kg of Potash (K2O) are applied per
hectare as fertilizers before sowing under
unirrigated condition.  Under irrigated
condition Nitrogen (N) dose is increased to 50
kg, half of this quantity and whole of
Phophorous and Potash are applied as basal and
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the remaining half of Nitrogen as top dressing.
For pure crop a seed rate of 10 to 15 kg and for
mixed 5 to 6 kg per hectare may be adopted.
Treat seeds with suitable fungicide at the rate of
2 gm/kg of seed.  Sowing may be done
preferably through seed drills in rows of 25 cm
apart.  First irrigation is given immediately after
the sowing.

To control powdery mildew disease,
spray Wettable Sulphur 0.2 % once at flower
initiation state and another after 15 days.
Dusting the crop with 20 to 25 kg Sulphur per
hectare also controls the disease.  To control
aphids, 0.05 % Rogor may be sprayed.

Cumin (Cuminum cyminum)

Proper time for sowing is from mid
November to first week of December.  Cattle
manure at the rate of 15 to 20 tonnes per hectare
may be applied as basal dose.  Fertilizers to
supply 50 kg Nitrogen (N) and 20 kg
Phosphorous ((P2 O5) may be applied per
hectare. The optimum seed rate is 12 to 15 kg
per hectare.  The seeds may be treated with a
suitable fungicide at the rate of 2 gm/kg of seeds
before sowing.  The seeds may be drilled at a
spacing of 15 cm x 30 cm or broadcast.  To
control powdery mildew, Wettable Sulphur or
Sulphur dust may be used.  Against the attack
of aphids, spray Phospamidon or Dimethoate.

Fennel (Foeniculum vulgare)

Sowing time is from the middle of
October to mid November.  A fertilizer dose of
20 kg Nitrogen (N) and 30 kg Phosphorus (P2

O5) may be applied per hectare per hectare
besides 15 tonnes of cattle manure as basal
application.  Seed rate of 9 to 12 seeds per hectare
may be adopted and sown in rows spaced at
40-60 cm apart.  Soak the seeds in water prior
to sowing to enhance germination.  To control
Blight disease, spray Dithane M-45 (0.2 %)
twice, 60 days and 90 days after sowing.  To
control aphid attack, spray 0.03 % Dimethoate
or 0.02 % Phosphomidon.  Against powdery
mildew, spray 0.2 % Wettable Sulphur.
Frequent irrigations may be given.

Fenugreek (Trigonella foenumgraecum)

Sowing of seeds may be done in the first
week of November for Rajasthan and Gujarat.
The land is ploughed three to four times and
made to a fine tilth.  In the last ploughing 10-15
tonnes of cattle manure or compost is
incorporated.  Fertilizers to supply 20 kg
Nitrogen (N), 40 kg Phosphorous (P2 O5) and
20 kg Potash (K2O) are also applied as basal
dose.  The seeds are drilled or dibbled.  A seed
rate of 15-20 kg per hectare will be enough.
Against powdery mildew, dust sulphur at the
rate of 15 to 20 kg per hectare at the flowering
stage and again 15 days later.  To control leaf
eating caterpillars and pod borers spray
Quinalphos 0.05 %.

***
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ckt+kj leh{kkckt+kj leh{kkckt+kj leh{kkckt+kj leh{kkckt+kj leh{kk
¼vizSy&twu] 2020½¼vizSy&twu] 2020½¼vizSy&twu] 2020½¼vizSy&twu] 2020½¼vizSy&twu] 2020½

vizSy&twu] 2020 frekgh ds nkSjku
dksfoM&19 egkekjh ds izlkj dks jksdus ds
fy, ykWd Mkmu mi;ksa dks yxk;k x;k FkkA
blfy, bl frekgh esa lhfer ysunsu gq,A
vizSy] 2020 esa dM+s ykWd Mkmu mik;ksa ds
dkj.k ysunsu yxHkx “kwU; FkkA

lqikjhlqikjhlqikjhlqikjhlqikjh
leh{kk/khu frekgh ds nkSjku dksph vkSj

psUuS ckt+kjksa esa lw[kh lqikjh ds ewY; esa fLFkjrk
dk :[k fn[kkbZ iM+k vkSj bldk ewY; 19]300
:i, izfr fDaoVy ij fLFkj jgkA  twu] 2020
ds var dh vksj eSaxyksj esa lqikjh ds ewY; esa
lq/kkj gks x;kA ubZ lqikjh dk ewY; tks ebZ ds
izFke lIrkg esa 19]500 :i, izfr fDaoVy Fkk]
og twu] 2020 esa 23]500 :i, izfr fDaoVy rd
c<+ x;kA

dkyh fepZdkyh fepZdkyh fepZdkyh fepZdkyh fepZ
ckt+kjksa esa dkyh fepZ ds ewY; esa fefJr

izòfRr fn[kkbZ iM+hA  dksph ckt+kj esa vuxkkjcYM
dkyh fepZ dk Hkko] tks vizSy] 2020 ds izFke
lIrkgkar ds nkSjku 29]800 :i, izfr fDoaVy
Fkk] og twu] 2020 ds vafre lIrkgkar ds nkSjku
c<+dj 31]500 :i, izfr fDoaVy gks x;kA
dksf’kDdksM ckt+kj esa ukMu vkSj o;ukMu dkyh
fepZ ds Hkko esa fefJr izo`fRr fn[kkbZ iM+hA

vnjdvnjdvnjdvnjdvnjd
izk;% lHkh ckt+kjksa esa vnjd dh dher

esa fefJr izo`fRr fn[kkbZ iM+hA  leh{kk/khu
vof/k ds nkSjku dksph esa lw[ks vnjd dk nke
fcuk fdlh cnyko ds 27]000 :i, izfr fDoaVy

MARKET REVIEW
(APRIL TO JUNE, 2020)

 Lockdown measures were imposed to
contain the spread of Covid 19 pandemic
during this period, April to June, 2020, hence
limited transactions were taken place during
this period. In the month of April, 2020
transactions were almost nil due to stringent
lockdown measures.

ARECANUT
Arecanut (dry) price has expressed an

unvarying trend in Cochin and Chennai
markets during the quarter under review and
the price stood at Rs.19,300/quintal for the
specified period. By the end of June, 2020, prices
of Arecanut have improved in Mangalore
market. The new supari, which was traded for
a Rs. 19,500/quintal in the first week of May,
had increased to Rs. 23,500/quintal during the
month of June, 2020.

BLACK PEPPER
Pepper market witnessed a mixed trend

in prices. The price of ungarbled black pepper

in Cochin market, which was Rs. 29,800/

quintal during the first weekend of April , 2020,

had increased to Rs. 31,500/quintal during the

last weekend of June, 2020. In Kozhikode

market, the prices of both Nadan and

Wayanadan pepper showed a mixed trend.

GINGER
Ginger prices displayed a mixed trend

in almost all the markets. The price of dry ginger

in Kochi market ruled at Rs. 27,000/quintal

without any variations. In Chennai, dry ginger
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ij fLFkj jgkA psUuS esa twu ds var esa lw[ks vnjd
dh dher esa 2]500 :i, izfr fDoaVy dh òf+} gqbZA
dksf’kDdksM esa blh vof/k ds nkSjku O;kikj fjiksVZ
ugha dh xbZ] tcfd rkts vnjd dh dher esa
fxjkoV gqbZA

fepZfepZfepZfepZfepZ
leh{kk/khu vof/k ds nkSjku VwfVdksfju

ckt+kj esa fepZ ds ewY; esa mrkj dh izo`fRr ns[kh
xbZA  blh vof/k ds nkSjku psUuS esa lEck&II

fdLe ds ewY; esa fefJr izo`fRr vkSj jkeukM
fdLe ds ewY; esa mrkj dh izo`fRr ns[kh xbZA

gYnhgYnhgYnhgYnhgYnh
leh{kk/khu vof/k ds nkSjku dksph ckt+kj esa

gYnh dh dher esa etcwrh dk :[k ns[kk x;k vkSj
bldh dher 11]000 :i, izfr fDoaVy ij ntZ dh
xbZA  frekgh var ds nkSjku psUuS ckt+kj esa bZjksM ,oa
lsye gYnh ds Hkko esa òf} dh izòfRr ns[kh xbZA

yglquyglquyglquyglquyglqu
leh{kk/khu vof/k ds nkSjku csaxyq: ckt+kj

esa yglqu ds Hkko esa mrkj dh izo`fRr fn[kkbZ
iMh vkSj 1]300 :i, izfr fDoaVy dh fxjkoV
ntZ dh xbZA

chth; elkyschth; elkyschth; elkyschth; elkyschth; elkys
thjk ds nke esa o`f} dh izo`fRr ns[kh

xbZ vkSj /kfu;k esa fxjkoV gqbZA  csaxyq:
ckt+kj esa /kfu;k dh dher 10]500 ls 7]950
:i, izfr fDoaVy rd ?kV xbZ vkSj thjk dk
Hkko 19]000 ls 20]500 :i, izfr fDoaVy c<+
x;kA

tk;Qy@tkfo=h vkSj ykSaxtk;Qy@tkfo=h vkSj ykSaxtk;Qy@tkfo=h vkSj ykSaxtk;Qy@tkfo=h vkSj ykSaxtk;Qy@tkfo=h vkSj ykSax
leh{kk/khu vof/k ds nkSjku ¼fNYdk

lfgr vkSj fNYDk jfgr½ tk;Qy ds nke esa

prices increased by Rs. 2,500/quintal by the end
of June. In Kozhikode, no transaction was
reported from dry ginger, while the price of
fresh ginger showed a descending trend.

CHILLY
Chilli prices showed a downward trend

in Tuticorin market and registered a decline of
Rs. 2,500/ quintal. In Chennai, the price of
Samba-II variety showed a mixed trend and that
of Ramnad variety showed a decreasing trend
during the same period.

TURMERIC
In Cochin market, turmeric prices have

shown firm trend and ruled at Rs.11,000/
quintal during April to June, 2020. In Chennai
market, the price of both Erode and Salem
turmeric have shown an increasing trend.

GARLIC
Garlic prices in Bangalore showed a

decreasing trend and recorded a decline of  Rs.
1,300/quintal during the period under review.

SEED SPICES
The price of cumin showed an increasing

trend and that of coriander displayed a
decreasing trend. The price of coriander
decreased from Rs. 10,500/quintal to Rs. 7,950/
quintal in Bangalore market and that of cumin
increased from Rs. 19,000 a quintal to Rs.
20,500/quintal.

NUTMEG, MACE & CLOVES
The price of Nutmeg (both with shell

and without shell) and mace showed a
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mrkj dh izo`fRr ns[kh xbZA  ykSax ds Hkko esa
mrkj&p<+ko dh izo`fRr fn[kkbZ iM+hA

Hkkjr rFkk fons”k ds izeq[k ckt+kj dsUnzksa
esa lqikjh vkSj elkys ds lkIrkfgd Fkksd Hkko
uhps rkfydk esa fn;k x;k gSA

decreasing trend during the period under
review. Price of cloves showed a fluctuating
trend.

Week-end wholesale prices of arecanut
and spices recorded in the major market centers
of India are appended in the following tables.

WEEKLY WHOLESALE PRICES OF ARECANUT
KERALA (Rs./quintal)

Month                Week              Kochi     Thalassery          Kozhikode
   Dry           New                       Dry (Old)

Apr-20 1st 19300 NT NT
2nd 19300
3rd 19300
4th 19300

May-20 1st 19300 NT 23000
2nd 19300 23000
3rd 19300 24000 23500
4th 19300 24000 24500
5th 19300

Jun-20 1st 19300 26000 25500
2nd 19300 26000 25500
3rd 19300 27000 27500
4th 19300 29000 27000

Source : District Economics  and  Statistics Office, Ernakulam; Regional Statistical Office, Kozhikode.
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KARNATAKA, TAMIL NADU & GOA
    (Rs./quintal)

                                                                             Mangalore            Chennai         Goa
                                                  Choll              New               Rashi       Chali (Old)

   Month              Week                                                Supari                Supari

Apr-20 1st NT 22500 NT

2nd 22500

3rd 22500

4th 25000 19500 22500

May-20 1st 25000 19500 22500      NT

2nd 25000 19500 22500 27200

3rd 27000 23500 22500 27200

4th 25000 19500 22500 27200

5th  NA     NA

Jun-20 1st 27000 23500 22500 27200

2nd 27000 23500 22500 27200

3rd 27000 23500 22500 27200

4th 27000 23500 22500 28000

Source: Agricultural Produce & Marketing Committees (APMC),Mangalore, Economics & Statistics, Chennai,
Directorate of Marketing, Goa.

WEEKLY WHOLESALE PRICES OF BLACK PEPPER (Rs./Quintal)

Month                  Week        Kochi      Kozhikode            Kottayam

  Ungarbled Nadan   Wayanadan

Apr-20 1st 29800 NT 31000
2nd 29800 31000
3rd 29800 31000
4th 31300 31000

May-20 1st 31200 NT 33000
2nd 31000 33000
3rd 30700 29000 32000 33000
4th 30500 29000 32000 36000
5th 30700 NT 35000

Jun-20 1st 31500 29000 32000 36000
2nd 31500 30000 32000 33000
3rd 31500 30000 32000 34000
4th 31500 29000 31000 32000

Source: District Economics & Statistics, Ernakulam & Kottayam, Regional Statistical Office, Kozhikode .
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WEEKLY WHOLESALE PRICES OF GINGER (DRY)  (Rs./Quintal)

Month      Week        Kozhikode               Kochi       Chennai         Bangalore
                             Dry          Fresh               Dry                Dry (white)             Fresh

Apr-20 1st NA 8000 27000 32000 NA
2nd 6500 27000 33000 3400
3rd 6000 27000 34000 3550
4th 5000 27000 34000 4150

May-20 1st 5000 27000 34500 4700
2nd 4500 27000 34500 3900
3rd 4300 27000 34500 5100
4th 4300 27000 34500 5050
5th 4200 27000 34500 4500

Jun-20 1st 6000 27000 34500 4550
2nd 6000 27000 34500 3700
3rd 6000 27000 34500 NA
4th 5800 27000 34500

Source: Regional Statistical Office, Kozhikode; Economics & Statistics, Ernakulam; Department of Economics
            and Statistics, Chennai, APMC, Bangalore.

WEEKLY WHOLESALE PRICES OF CHILLI (Rs./Quintal)

Month             Week                       Tuticorin             Bangalore             Chennai
                                             Samba - I                                          Ramnad    Samba-II

Apr-20 1st 13500 14750 15500 12500
2nd 13500 13000 16500 13500
3rd 13500 13000 16500 14500
4th 13500 13000 16500 14500

May-20 1st 13000 13000 16500 15000
2nd 13000 13000 16500 15000
3rd 13000 13000 16500 15000
4th 12500 13000 16500 14500
5th 12000 15250 16500 14500

Jun-20 1st 12000 16500 16500 14000
2nd 12000 16500 16500 13500
3rd 11000 25000 17500 13500
4th 11000 25000 17500 12500

Source:  Directorate of Marketing, Tuticorin; APMC, Bangalore; Dept. of Economics and Statistics, Chennai.
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WEEKLY WHOLESALE PRICES OF TURMERIC                    (Rs./Quintal)

Month            Week                       Chennai                         Kochi                     Bangalore
                                    Erode         Salem                   Dry

Apr-20 1st 10000 11500 11000 8500

2nd 10000 12500 11000 8500

3rd 10000 12000 11000 8500

4th 10000 12000 11000 8750

May-20 1st 11000 12000 11000 9150

2nd 11000 12000 11000 9150

3rd 11000 12000 11000 9250

4th 11000 12000 11000 9250

5th 11000 12000 11000 9250

Jun-20 1st 11000 12000 11000 9000

2nd 11000 12000 11000 9000

3rd 11000 12000 11000 9250

4th 11000 12000 11000 9250

Source:  Dept. of Economics and Statistics, Chennai;  Economics and Statistics, Kochi;  APMC, Bangalore.

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

Coriander                Cumin                         Garlic
Rajasthan Green         No.1      Medium

Month              Week              Bangalore              Chennai Bangalore

Apr-20 1st 10500 19000 11000

2nd 10500 19000 11000

3rd 10500 19000 10750

4th 11000 19000 12000

May-20 1st 11400 19000 9000

2nd 11400 19500 9750

3rd 11400 19500 8500

4th 9500 19500 9250

5th 8500 19500 9500

Jun-20 1st 8400 19500 9450

2nd 8000 20500 8000

3rd 7950 20500 9500

4th 7950 20500 9700

Source: APMC, Bangalore & Dept. of Economics & Statistics, Chennai.
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WEEKLY WHOLESALE PRICES OF NUTMEG & CLOVE  (Rs./Quintal)

Month               Week Thrissur
              Nutmeg        Mace Clove
 with shell    without Shell             Yellow

Apr-20 1st 29000 49000 200000 62000

2nd 28000 48000 200000 61000

3rd 28000 48000 200000 63000

4th 28000 48000 195000 62000

5th 27000 48000 195000 63000

May-20 1st 24000 45000 150000 60000

2nd 24000 43000 160000 61000

3rd 25500 43000 150000 60000

4th 25500 42000 140000 62000

5th           NA          NA           NA            NA

Jun-20 1st 25500 43000 140000 61000

2nd 26000 43000 140000 62000

3rd 26000 43000 150000 63000

4th 26000 42000 150000 62000

Source: Economics and Statistics, Thrissur.
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