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SUSTAINABLE SPICES PRODUCTION USING BENEFICIAL
MICROORGANISMS

R. Praveena, Santhosh ] Eapen, R. Dinesh, R. Suseela Bhai and C. Sarathambal*

Harnessing natural resources including
beneficiary microorganisms is one of the most
effective approaches to improve farm
productivity and food quality in a sustainable
way. Current agricultural practices depend
heavily on chemical inputs resulting in food
contamination, weed and disease resistance, soil
and water pollution and other negative
environmental concerns. A reliable alternative
to chemical inputs is microbial inoculants that
can act as biofertilizers, bioherbicide,
biopesticides, and biocontrol agents. The role
played by these beneficial microorganisms is
very critical especially in organic farming
systems and they play a vital role in maintaining
soil quality and productivity, besides enhancing

environmental quality
Promising microorganisms for biocontrol

Due to its ubiquitous distribution and
dominance Trichoderma has evolved as a fore
runner in the field of biocontrol, growth
promotion and disease suppression. Their
nutritional requirement is minimal and has the
mechanism to utilize the cell wall components
such as cellulose and chitin as carbon source.
The strains of Trichoderma used as biocontrol
agents show different mechanisms of action in
their antagonistic interactions with fungal
pathogens. These include antibiosis, through the
production of a variety of compounds with

antibiotic activity, by competing for nutrients

and space with other organisms, and the ability
to produce cell wall dissolving enzyme activity
by which the disease causing fungal cell walls
are dissolved. Trichoderma also induces systemic

resistance to pathogens in plants.

Recently the increased application of
nematicides to manage nematodes has resulted
in the phasing out of chemical molecules and
also increased the significance of evolving novel
biological control measures for nematode
management. Pochonia chlamydosporia is one of
the most potential biological control agent used
against nematodes. The fungus can colonize the
rhizosphere of plants without affecting plant
growth and can remain saprophytic in soil in

the absence of both plant and nematode hosts.

Bacterial wilt of ginger caused by Ralstonia
pseudosolanacearum (race 4 biovar 3 strain) is
one of major diseases affecting ginger. Bacillus
licheniformis was found effective in managing
the bacterial wilt disease in ginger. The
mechanism involved disruption of the cell
structure and shape by making punctures on
the cell wall, inhibition of biofilm formation
and suppression of swarming motility of wilt
pathogen R. pseudosolanacearum by B.

licheniformis.

Plant Growth Promoting Rhizobacteria
(PGPR)

Plant growth promoting rhizobacteria

* ICAR-Indian Institute of Spices Research, Kozhikode
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[PGPR] are a wide range of root colonizing
bacteria with the capacity to enhance plant
growth by increasing seed emergence, plant
growth and crop yield. PGPR are highly diverse
and recently focus on rhizobacteria as biocontrol
agent is gaining importance. Their effects can
occur via local antagonism to soil borne
pathogens or by induction of systemic resistance
against pathogens throughout the entire plant.
Direct mechanisms of plant growth promotion
include mineral solubilisation, stimulation of
root growth, rhizoremediation and plant stress
control, while mechanisms of biological control
include antibiosis, reducing the level of diseases,
induction of systemic resistance, competition for

nutrients and niches.
Microbial formulations

Spices being an export oriented crop,
stringent guidelines exist on pesticide residue
levels and aflatoxin contamination in the
exported products. Large scale and
indiscriminate use of pesticides flout all the
guidelines for safe production of spices. The only
way out of these problems of pesticide residues

is by the adoption of biocontrol technologies.

ICAR- Indian Institute of Spices Research,
Kozhikode has short-listed several microbial
strains with proven abilities to inhibit an array
of plant pathogens of spices. The institute has
commercialized most of them for management
of foot rot, slow decline diseases of black pepper

and rhizome rot of ginger etc.
A. TALC BASED FORMULATION
1. Trichoderma harzianum

Talc based formulation of T. harzianum
(MTCC 5179) @ 1-2 kg per 100 kg can be mixed

4

with 100 kg dry powdered cow dung and dry
neem cake (90:10 kg) moistened by sprinkling
water. After thoroughly mixing, cover the
mixture with a perforated polythene sheet or
ordinary newspaper and keep it in shade for
10-14 days for multiplication. After 1 week mix
well and keep for further multiplication.
Cowdung alone can also be used as the food
base; but, a mixture of the two is better than
using cowdung alone. Trichoderma incorporated
cowdung-neemcake mixture can be used in the
potting mixture, nursery beds and in the field.
At the onset of monsoon (May-June), apply the
mixture around the base of black pepper vine
1-2 kg/vine and a second application of T.
harzianum can be given during August-
September. Talc based formulation as such @ 1
g/ kg of soil may be added at the time of filling
of nursery mixture in polythene bags. Talc
based formulation of T. harzianum can also be
applied directly @ 50 g/ vine twice a year (during
April-May and September-October).

2. Pochonia chlamydosporia

Talc based formulation of P. chlamydosporia
(MTCC 5412)@ 1-2 kg per 100 kg can be mixed
with 100 kg dry powdered moistened cowdung
and the mixture can be used in the potting
mixture, nursery beds and in the field. At the
onset of monsoon (May-June), apply the mixture
around the base of black pepper vine (1-2 kg/
vine) and a second application can be given
based

formulation of P. chlamydosporia can also be

during August-September. Talc
applied @ 50 g/ vine twice a year (during April-
May and September-October).

3. Bacillus licheniformis

Integrated management technology for wilt
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disease in ginger integrating physical (soil
solarisation for 45-55 days), chemical (soil
amelioration with calcium chloride) and
biological (ginger apoplastic bacterium- Bacillus
licheniformis) methods was developed at ICAR-
IISR. Integrated management strategy using soil
solarization followed by rhizome priming using
the bacteria, B. licheniformis (MTCC12725) was
found effective in managing the disease. The talc
formulation of B. licheniformis was launched as
‘Bacillich” and was also encapsulated for field
delivery. Ginger seed rhizomes can be treated
with Bacillich 2% (2 kg/100 L water) and the
field can be drenched with the bacterial

suspension (1%) at the time of planting and at

30, 45, 60 and 90 days after planting depending

-

'‘Bacillich’

on disease incidence.
4. Microbial consortium for Black pepper

A talc based formulation (IISR Biomix)
consisting of a consortium of Plant Growth
Promoting Rhizobacteria [Micrococcus luteus
(BRB 3)] + [Enterobacter aerogenes (BRB 13)] +
[Micrococcus sp. (BRB 23)] is available for
enhanced growth and yield. For application, 20
g of talc formulation need to be mixed in one
litre of water and applied at the rate of 250 mL
per black pepper vine in the field and at the
rate of 100 mL per bag in the nursery.
Alternatively, 1 kg of talc formulation can be
mixed with 100 kg of farmyard manure (or well
decomposed cow dung) and applied at the rate

of 1 kg per vine in the basin i.e. around the root

IISR Biomix

zone. It can be applied twice a year (during May-

June and September-October).
5. PGPR talc formulations

Talc formulation of plant growth promoting
bacteria Bacillus amyloliquefaciens (IISR

Biopower G), can be used for ginger seed
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treatment @ 10g/L and soil drenching (@ 2Kg/
ha) at 30 & 60 days after planting. The major
advantages are enhanced nutrient mobilization,
nutrient use efficiency, increased growth and
yield. Plant growth promoting strains of
bacteria Pseudomonas putida and Micobacterium
paraoxidans are available in talc formulation for
seed spices (IISR Biopower SS). The formulation
can be applied to soil @ 1kg /ha, 30 days after

planting for increased growth and yield.
6. Seed coating formulations

Seed coating formulations of plant growth
promoting strains of bacteria Pseudomonas
putida and Micobacterium paraoxidans can be
used for coating all kinds of seeds including seed
spices and horticultural crops (@ 10g /L). Seed
coating is done at a particular temperature using
PGPR and other ingredients and the coated
seeds can be stored at room temperature.
Coated seeds are free from storage pest

incidence, improves germination, enhance the

PGPR coated seeds

yield from 15-30% and can be used in organic

production systems.

B. LIQUID BASED FORMULATION

6

The novel liquid formulation of P.
chlamydosporia (POCHONIN L) was developed,
which contain the resting spores of the fungus
with the advantage of increased shelf life and
efficiency of the culture. Farmers/ growers can
depend on the developed P. chlamydosporia
formulation with good shelf life, low application

rates and with targeted delivery of the fungus

Liquid Formulation of P. chlamydosporia

to crops for nematode management. The liquid

formulation can be diluted @1ml/L and used.
C. BIOCAPSULES

Biocapsules, a novel formulation for
microorganisms with plant growth promoting,
mineral solubilizing and biocontrol potential
traits was developed at ICAR-IISR, Kozhikode.
The encapsulation technique involves specific
formulation of the beneficial microorganism of
interest in an immobilized/inactive condition
mixed with other substances which to protect
and maintain the encapsulated microorganism.
Gelatin based bio-capsule covers are used and
each capsule filled with the encapsulated
formulation weighs about one gram. Under

ideal conditions, a single capsule will have up
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to 1012 colony forming units (CFU) of the
microorganism. This means that a single capsule
mixed in 100 litres of water will still have about
one million colony forming wunits of
microorganisms per millilitre. The process of
making the formulation is simple and does not
require any sophisticated equipment and
conditions except basic facilities. The entire
encapsulation process can be done at normal

room temperature (20-30°C).

*  Several strains of beneficial microorganisms

are available in biocapsule form. The choice
of the correct strain suited to the crop is

important for getting desired results.

Since there is a difference in the method of
application between biocapsules containing
beneficial bacteria and beneficial fungi, it is
important to know the type of beneficial

microorganism in the bio-capsule.

If the biocapsule contains beneficial fungi
(eg., Trichoderma sp), the prepared solution

need to be drenched on the same day.

Capsules with bacteria need to be kept for

8 hours for incubation in sterile water.

Soil should have sufficient moisture and
organic matter content when bio-capsule

solution is applied.

Trichoderma capsules

The biocapsule containing Trichoderma can
be mixed with boiled and cooled water (1
capsule /litre water) and this solution can be
made up to 100/200 litres of normal water and
applied as soil drench at the base of the plants
after two hours. The quantity of solution to be
used varies with crops. For example, if we want
to deliver Trichoderma to a fully grown black

pepper vine, a quantity of 3-5 litres of prepared

7

solution will be required to be applied at the

base of the plant as soil drench.
Biocapsules with beneficial bacteria

Biocapsules with beneficial bacteria (Bacillus
sp., Azotobacter, Azospirillium, B. megaterium or
any beneficial bacterial strain) need to prepared
one day before application. One biocapsule
need to be kept in one litre of sterile water (water
which has been boiled and then cooled to room
temperature can be used) and this solution is
kept for 8 hours for incubation with 2-3 stirring.
After 8 hours the bacterial solution is then
mixed with about 200 litres of normal water and

mixed well. This solution can be applied as soil

drench in required quantities.

T

Biocapsules

Points to remember

*  Ensure sufficient moisture in soil during

application of biocontrol agents.

Enrich the soil with organic manures to
sustain the population of applied microbes.
Avoid mixing of pesticides with biocontrol
formulations.

Ensure 7-10 days gap between application
of chemical pesticides and biocontrol

products.
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*  Store the formulations in cool and dry place,

avoid direct sunlight.

Avoid keeping of biocontrol agents mass
multiplied on organic substrates for longer
duration.

Being export-oriented crops, spice products

need to conform to the food safety parameters

*kk

prescribed by the importing countries. Recently
there is high concern towards the environmental
issues arising out of excessive use of synthetic
pesticides. Biological control potential and plant
growth promoting traits of a microbe provides
an alternative to synthetic chemicals and such
beneficial microbes are ideal candidates for

sustainable crop production.

In accordance with the instructions
received from the Ministry, Vigilance
Awareness Week 2020 was observed in the
Directorate during the period from 27"
October to 2" November, 2020. Posters and
banners were prepared and displayed in
prominent places of the Directorate. On 27"
October, 2020 all the officers and staff

VIGILANCE AWARENESS WEEK

Banner about Vigilance Awareness Week displayed in the office premises

assembled in the Office. Dr. Homey Cheriyan,
Director, DASD addressed the staff explaining
the importance of eradicating corruption and
to raise public awareness regarding the threat
caused by corruption. Afterwards, the
Director administered the integrity pledge to
all the staff at 11:00 AM on 27" October, 2020.
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STATUS OF PRODUCTION AND EXPORT OF
INDIAN BLACK PEPPER

Sachu Sara Sabu’, Anil Kuruvila' and K. Manojkumar?

Introduction

Black pepper, the "King of spices"”, is one of
the widely acclaimed and used spice in the
world. Indigenous to India, especially Kerala,
this 'black gold' holds supreme position in the
world market. Though India is the largest
consumer among the black pepper producing
countries in the world, the country has lost its
position as the major producer and exporter of
black pepper to Vietnam, since 1999. India
stands in third position among the leading
producers of black pepper in the world. Kerala
and Karnataka are the major black pepper
growing states in India, which account for more
than 80 per cent of the production in the

country.

Black pepper is one of the major export
earning spice in India and is considered as a
premium product in the export market.
Nevertheless, the share of black pepper in total
spices export from India declined from 18
percent during early 1990s to about seven
percent in 2017, both in quantity and value
terms (WITS, 2019). During 1960s, with 25 per
cent share in world production and 20 per cent
share in world export, India was the major
producer and exporter of black pepper in the
world (Nagoor, 2010). Recently, India has been

loosing its comparative advantage in world

pepper market, especially after the trade
liberalisation (Thomas and Sanil, 2019).
Considering all these facts, this article deals with
the status of black pepper in the world and India,
and also analyse the growth and instability in
area, production, productivity and export of

black pepper in India.
Materials and methods

The present study is based on the time series
data on area, production, productivity and
export of black pepper published by
International Pepper Community, Spices board,
Ministry of Commerce and Industry, and
Directorate of Economics and Statistics,
Government of India. Country-wise data on
production and exports of black pepper was
collected from Pepper Statistical Year Book
published by the International Pepper
Community for the period from 1989 to 2017.
Time series data on area, production,
productivity and export of black pepper in India
from 1980-81 to 2016-17 published by various
sources were used for analyses. The growth and
instability in area, production, productivity and
export of black pepper was studied for the pre-
liberalisation (1980-81 to 1994-95), post-
liberalisation (1995-96 to 2016-17) periods, and

overall periods.

1. Department of Agricultural Economics, College of Horticulture, Vellanikkara, Thrissur, Kerala- 680656.
2. Directorate of Arecanut and Spices Development, Ministry of Agriculture& Farmers Welfare, Government of India, Calicut,

Kerala- 673 005.
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Exponential growth model

Growth rates are used to measure the past
performance of economic variables. The growth
in area, production, productivity and export of
black pepper in India during 1980-81 to 2016-
17 (Gujarati and Sangeetha, 2007) were
analysed using the exponential growth function

of the form,
Y = ab' et
where,

Y= Dependent variable for which growth rate

is to be estimated

a= Intercept

b= Regression co-efficient
t= Time variable

e = Error term

The compound growth rate was obtained for
the logarithmic form of the exponential equation

as below.
InY=Ina+tlnb

Then, the compound growth rate (r) was

computed by using the relationship
r =Anti In of (b - 1) x 100

The compound growth rates were tested for

their significance by the statistics given by
t=r/SE (1)

where,

SE(r) = [100 b X SE (Inb)] / In e
Instability Index

Coppock's instability index (Coppock,

10

1966) was used to estimate the variability in
area, production, productivity and export of
black pepper, which is algebraically expressed

in the following form,

Viog=577 Zflog("e) — MY

Instability index = (antilog V log - 1) x 100
where,

X, = area/production/productivity/exports

(quantity, value and unit value) in year t
N = Number of years

m = Arithmetic mean of the difference between
the logs of X and X+1 etc.

V log = Logarithmic variance of the series

A higher numerical value for the index

represents greater instability.
Results and discussion
Global Scenario of black pepper

The global production of black pepper has
exhibited an increasing pattern from about 1.96
lakh tonnes in TE 1992 to 3.6 lakh tonnes in
Triennium Ending (TE) 2017 (Table 1). The
production of black pepper in India has
increased from 60,000 tonnes in TE 1992 to
72,333 tonnes in TE 2002 showing an increase
of about 12,333 tonnes during the period.
Subsequently the production has declined and
reached 52,833 tonnes in TE 2017. The share of
India in global production declined to 28 per
cent in TE 2002. With the exception of Vietnam
and Sri Lanka, all the major black pepper
producing countries have experienced a decline
in production between TE 1992 and TE 2017.
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The increase in global production during this
period was almost accounted by Vietnam. From
2003 onwards, Vietnam became the major
producer of black pepper, pushing India to the
second position and subsequently India drifted

to third position behind Indonesia in 2010.

about 4 per cent in 1990 to about 43 per cent in
2017. From 2003 onwards, Vietnam became
the major producer of black pepper. The shares
of Brazil, Indonesia and Malaysia in global
production have also declined during the period

(Figure 1).

Table 1 : Country-wise production of black pepper (tonnes)

Year Brazil | India | Indonesia| Malaysia | Sri Lanka | Vietnam Total
TE 1992 36005 | 60000 | 58667 28667 2698 8451 196478
TE 2002 36795 | 72333 | 46167 23300 10765 58200 258278
TE 2012 33667 | 53707 | 58667 24276 15594 101667 330643
TE 2017 48000 | 52833 | 41333 17233 25169 143333 359902

Source: Estimated from various issues of Pepper Statistical Yearbook, International Pepper Community

Note :
average of production in 2001, 2002 and 2003

India accounted for the highest share of 30
per cent of world production in 1990 and then
the share in world production declined to 10
per cent in 2017. The share of Vietnam in global

production has increased tremendously from

Triennium Ending (TE) means average value of production in three years i.e., TE 2003 means

The world exports of black pepper increased
from 1.61 lakh tonnes in TE 1992 to 2.86 lakh
tonnes in TE 2017. As a reflection of the pattern
in production, with the exception of Vietnam

and Sri Lanka, the share of all other major

Figure 1 : Country-wise share in world production of black pepper

30
45
40
35
M
25

20

Per cent

=g Brazil =——=Indin === Indonesia +«4s- Malaysia —¥—SriLanka

” uy [ = B B T T U~

- o o g o o

L s B S I s e e e B B B B B B B |
_Tiﬂn am

Source: Data from various issues of Pepper Statistical Yearbook, International Pepper Community
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producing countries in world black pepper
exports declined during the period from TE
1992 to TE 2017. The exports from India as a
share of world exports almost halved from 15.1
per cent in TE 1992 to 7.8 per cent in TE 2017.
(Table 2). India being a large consumer of black
pepper and because of the increasing domestic
demand over the years, only a limited amount
of black pepper was exported from the country

in comparison to its competitors.
Indian Scenario of black pepper

The major black pepper producing states
in India are Kerala, Karnataka and Tamil Nadu.

The respective shares of these states in area,

black pepper in Kerala. While the share of Kerala
state in area under black pepper has declined
between TE 2001-02 and TE 2016-17 from about
92 per cent to 64 per cent, the decline in share
of production was quite significant from about
85 per cent to 39 per cent. The state of
Karnataka has exhibited an increasing trend in
area and production, and the state accounted
for about 27 per cent share in area under black
pepper in India in TE 2016-17 and contributed
51 per cent of the production in the country,
which is an indication of the very high
productivity of black pepper in the state. The
decline in production of about 16,376 tonnes
between TE 2001-02 and TE 2011-12 in India

Table 2 : Country-wise export of black pepper (tonnes)

Year Brazil | India |Indonesia | Malaysia |Sri Lanka | Vietnam Total
TE 1992 | 33756 24258 52926 25387 2265 15868 161168
(20.9) (15.1) (32.8) (15.8) (1.4) (9.8) (100.0)
TE 2002 | 29667 23229 36237 22182 5415 55345 174799
(17.0) (13.3) (20.7) (12.7) (3.1) (31.7) (100.0)
TE 2012 | 30849 20213 52029 12955 9263 117407 255850
(12.1) (7.9) (20.3) (5.1) (3.6) (45.9) (100.0)
TE 2017 | 40799 22403 30151 10374 12501 153344 286483
(14.2) (7.8) (10.5) (3.6) (4.4) (53.5) (100.0)

Source: Various issues of Pepper Statistical Yearbook, International Pepper Community

Note: Figures in parentheses indicate per cent to row totals

production and productivity of black pepper
are given in Table 3. The area under black
pepper in India increased from 1.82 lakh
hectares in TE 1991-92 to 2.18 lakh hectares in
TE 2001-02 and it declined to 1.33 lakh hectares
in TE 2016-17. This decline in area could be

mainly attributed to decline in acreage under

12

could be mainly attributed to the decline in
production in Kerala as a result of declining area
and low productivity. The increasing area and high
productivity in Karnataka contributed positively
to production in India, as it was visible from the
increase in production from 48,667 tonnes in TE
2011-12 to 52,750 tonnes in TE 2016-17.



(indian Journal of Arecanut, Spices & Medicinal Plants Vol-22-4(2020) )

Area under black pepper in India has
shown an increasing trend until 2005-06 and
thereafter it started declining. Production and
productivity showed slight variability over the
years. The productivity showed high instability

during this period due to the pest and disease
infestation (Yogesh and Mokshapathy, 2013)
and due to predominance of senile plantations.
The fluctuation in prices was found to be one

of the major reasons due to which farmers

Table 3 : Dynamics in area, production and productivity of black pepper in major producing

states in India

Year Kerala Karnataka Tamil Nadu India
Area (ha)
TE 1991-92 173320 2915 2195 182340
(95.05) (1.60) (1.20) (100.00)
TE 2001-02 201500 7937 4043 218673
(92.15) (3.63) (1.85) (100.00)
TE 2011-12 171951 20609 2935 195514
(87.95) (10.54) (1.50) (100.00)
TE 2016-17 85579 36370 4630 133035
(64.33) (27.34) (3.48) (100.00)
Production (tonnes)
TE 1991-92 48710 735 460 50240
(96.95) (1.46) (0.92) (100.00)
TE 2001-02 55570 1877 890 65043
(85.44) (2.89) (1.37) (100.00)
TE 2011-12 21547 16413 907 48667
(44.27) (33.73) (1.86) (100.00)
TE 2016-17 20500 27000 1750 52750
(38.86) (51.18) (3.32) (100.00)
Productivity (kg/ha)
TE 1991-92 281 252 210 276
TE 2001-02 276 236 220 297
TE 2011-12 125 796 309 249
TE 2016-17 240 742 378 397

Source: Estimations based on Spice Statistics, Spices Board

Note: Figures in parentheses indicate per cent to row totals
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shifted from black pepper cultivation to other
crops, which in turn led to increase in area
instability. Further, frequent droughts and
fluctuating temperature adversely affected the
yield of the crop. Although it is a rainfed crop,
the yield can be increased by about 50 per cent
through irrigation in summer. Contrastingly, the
majority of black pepper growing farmers in
India being small and marginal, making big
investment in sprinkler irrigation remains a
daunting task for them (Hema, et. al., 2007).
Ravindran (2000) opined that although black
pepper had originated in Kerala and had been
under cultivation for centuries, the yield of
pepper in India was one of the lowest in the
world mainly because the intensive cultivation
practices were not in vogue, and people had

been growing pepper in a casual way (plant and

constraints in pepper production, the most
important was the absence of an ideotype that
combines many positive traits to boost

production potential (Nair, 2011).

Export intensity of black pepper production

in India

The share of export of black pepper in
production has declined in India. The country
exported more than three-fourth of the production
in TE 1982-83, while it declined to one-third share
in TE 2002-03, which further increased to 42 per
cent in TE 2016-17 (Table 4). This could be
attributed to the
consumption of black pepper in India from
22,000 tonnes in 1989 to 58,000 tonnes in 2017

(IPC, 2017) and also increasing competition from

increasing domestic

other producers, especially, Vietham.

Table 4 : Share of export in black pepper production in India

Trienniums Production Export quantity | Share of export in production
(tonnes) (tonnes) (per cent)

TE 1982-83 28443 23188 82

TE 1992-93 50240 24780 49

TE 2002-03 65043 22105 34

TE 2012-13 48667 20517 42

TE 2016-17 52750 22383 42

Source: Calculations based on data published by Spices Board

forget). As aresult, there was a wide gap existing
between the productivity in India which was
about 320 kg/ha and that of other countries like
Thailand which was as high as 4500 kg/ha
(Ravindran, 2000).

The global demand of pepper was projected
to increase to 2.8 lakh tonnes by the year 2020,
which would further increase to 3.6 lakh tonnes

by the year 2050. Among the primary
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Growth and Instability in area, production,
productivity and export of black pepper in
India

Analysis of Growth

The exponential growth function was used
to analyse the growth in area, production,
productivity and export of black pepper in India
for the period from 1980-81 to 2016-17 and the
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results are presented in Table 5. The pre-
liberalisation period, with compound growth
rates of 5.24 and 7.10 per cent respectively,
witnessed significant increase both in the area
and production of black pepper in the country.
Growth rate in the productivity of black pepper
during the pre-liberalisation period was 1.48 per
cent. Area and production of black pepper
during the post-liberalisation period exhibited
negative growth rates of 2.24 and 1.16 per cent

modest growth in area, production and

productivity.

From Table 5, it could be observed that
there were positive growth rates for quantity,
value and unit value of black pepper exports
from India during the pre-liberalisation period,
whereas in the post-liberalisation period, export
quantity has exhibited a negative growth. There
was decline in the growth of export value and

unit value in the post-liberalisation period

Table 5: Growth rates in area, production, productivity and export of black pepper in India

Pre- Post- Over-
liberalisation liberalisation all period

Area 5.24* -2.24%%% 0.87**
(0.92) (1.48) (0.91)

Production 7.10% -1.16** 1.74%
(3.07) (1.24) (0.98)

Productivity 1.76*** 1.10 0.86**
(2.18) (2.15) (0.83)

Export Quantity 2.63 -2.40%* -1.20%*
(3.58) (2.25) (1.05)

Export Value 12.32% 6.42%* 8.31*
(9.09) (5.41) (2.41)

Unit Value 9.44* 9.04* 9.63%
(5.81) (3.86) (1.63)

Note: 1. * denotes significant at one per cent level, ** denotes significant at five per cent level,

***denotes significant at ten per cent level

2. Values in parenthesis denote Standard Error

respectively. The growth rate in production was
influenced by growth in area rather than in
productivity in all the periods. The negative
growth rate in production during the post-
liberalisation period was due to negative area

growth. In the over-all period, there was only
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compared to the pre-liberalisation period. Even
though quantity of exports displayed a negative
growth rate during the over-all period, the
growth rate of export value was positive which
resulted in positive growth rate of export unit

value. The growth rate of unit value was positive
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and higher than the export quantity in all the
periods, which resulted in the positive growth

rate of export value.
Instability analysis

The instability analysis reveals whether the
production and export of black pepper are
steadily growing or are there any extensive
fluctuations. Therefore, to study the variability
in area, production, productivity and export of
black pepper, instability indices were estimated
using Coppock's instability index and results are

presented in Table 6.

The instability indices of area, production,
productivity and export of black pepper were
found to be higher in the post-liberalisation
period when compared to the pre-liberalisation
period. Even though the instability in area was

lower compared to that of production and

unstable during the post-liberalisation period in
comparison to the pre-liberalisation period, as
the restriction for trade in the post-liberalisation
period was comparatively low. The instability
in export value, quantity and unit value has
increased in the post liberalisation period
compared to pre-liberalisation period. The
increase in instability of export value was
influenced by the increase in instability of export
quantity rather than that in the unit value

instability.

Impact of liberalisation on black pepper

production and export

Due to economic reforms of 1991 and the
subsequent WTO agreement of 1995, black
pepper trade has been under tremendous
pressure by heightened international
competition. The growth rates in area,

production and export of black pepper have

Table 6 : Instability in area, production, productivity and export of black pepper in India

Pre-liberalisation | Post-liberalisation | Over-all period
Area 4.60 17.25 11.32
Production 25.79 37.29 27.98
Productivity 21.58 48.84 31.90
Export Quantity 31.13 50.75 36.72
Export Value 52.92 71.74 54.03
Unit Value 29.61 33.68 27.50

productivity, the rate of increase in instability
was more in area rather than production and
productivity in the post-liberalisation period.
The magnitude of instability for the overall
period was 11.32, 27.98 and 31.9 per cent for

area, production and productivity, respectively.

It could be observed from Table 6 that the

black pepper export from India was more
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declined in the post-liberalisation period, while
the instability in area, production and export
has increased. As a result of liberalisation
policies, main factors responsible for this decline
in growth rate and increase in instability were
increasing domestic demand, fluctuating share
in world exports, rising share in world imports,

and the lagged response of production to prices.
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Consumption of black pepper

India is rated as the highest black pepper
consuming country in the world. Though
demand for black pepper exists throughout the
year, a surge is noticeable during the winter
months (Yogesh and Mokshapathy, 2013). As
per the IPC estimates about 50 to 60 per cent of
Indian production is consumed in the country
itself. The domestic consumption consists of
black pepper for culinary usage, grinding,
extraction of oil and oleoresins, pharmaceutical
companies etc. This shows that the
consumption is increasing in various sectors in
India. The domestic consumption of black
pepper in India increased from 21,333 tonnes
in TE 1991 to 51,667 tonnes in TE 2017 (Figure
2). After liberalisation, the rate of increase in
domestic consumption was found to be higher.
With the increase in consumption and decrease
in production of black pepper in India, the
country has become an importer of black
pepper especially to meet the demand for value
addition and processing industry (Sabu and
Kuruvila, 2016).

Export and import of black pepper

Agricultural trade policies prior to 1991
were inward looking and highly protective
(Ghosh, 2016). The liberalization of external
trade was undertaken from the export-import
policies of 1992 through lifting of restrictions
on exports and reduction of tariff duties on
imports of agricultural commodities (Gol, 2009).
Like any other commodity, black pepper trade
also faced challenges due to liberalisation
policies. As evident from Figure 3, the exports
of black pepper from India showed a declining
trend from 20,535 tonnes in 1991-92 to 16,840
tonnes in 2017-18, whereas the import increased
from 1,686 tonnes in 1991-92 to 29,650 tonnes
in 2017-18. The increasing consumption and
declining production have made Indian black
pepper more domestic oriented, as the imports
have registered a higher growth rate of 13 per
cent per annum from 1981 to 2000 and 4.02
per cent during 2001-16 (Cariappa and Chandel,
2020). India's black pepper import orientation
is evident from the figure 4, as the Balance of

Trade which means value of export minus value

Figure 2 : Consumption of black pepper in India (tonnes)
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of import decreased from 85,065 thousand US$
in TE 1990 to 24,174 thousand US$ in TE 2018.
It can now be said that India's black pepper trade
is progressively becoming import oriented. The
value of black pepper import has increased from
1847 thousand US$ in TE 1990 to 1,69,790
thousand US$ in TE 2018.

Relationship between production and price

of black pepper

An inverse relationship between production
and price of black pepper in India could be
observed in Figure 5. Black pepper being a
perennial crop, its production response by
increase in area to rise or fall in price in a
particular year will be at a lag of three to four
years. When world black pepper prices are high,
new vines are planted and fertilizer usage goes
up. The exporters also try to reduce their stocks

during the periods of high price. Then, as the

Figure 3: Export and import of black pepper in India (tonnes)
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Figure 4: India's Balance of Trade (BoT) of black pepper with world
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newly planted vines start to yield, production
increases and the prices fall. When the world
black pepper prices are low, producers neglect
the management of pepper vines and decrease
the fertilizer usage. This leads to the reduction
of pepper production which tighten the supply
situation. This cycle of black pepper production

and prices continues.
CONCLUSION

India is fast losing its status as a leading
producer and exporter of black pepper, as
production and cultivated area of this spice have
dwindled in the country. Kerala, the major black
pepper growing state in India, has come down
sharply in the production and export of black
pepper during the recent decades. The increased
production in black pepper growing countries,
especially Vietnam after 1999, has given a stiff
competition to India, which has also resulted in
the downward spiralling of prices. Due to the
glut in global production, the prices have at
times even plummeted below the cost of

production. India is also a very large consumer

of black pepper and because of the increasing
domestic demand over the years only a limited
amount of black pepper is exported from the
country as compared to its competitors. The
growth rates in area, production and export
have declined in the post-liberalisation period,
while the instability in area, production and
export has increased. As a result of liberalisation
policies, main factors responsible for this decline
in growth rate and increase in instability were
increasing domestic demand, fluctuating share
in world exports, rising share in world imports,
and the lagged response of production to prices.
The black pepper production in India is
adversely affected by pest and diseases and also
fluctuating prices, forcing farmers to neglect the
crop in prime growing areas. In order to revive
the black pepper production and export,
immediate attention should be given to the

cultivation and trade aspects of the crop.
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STATUS PAPER ON PATHOGENS ASSOCIATED
WITH STORED SPICES

K. Dhanapal, Dhanya Jose, K.A. Saju, Shadanaika and A.B. Rema Shree*

Introduction

Spices constitute a natural compound or a
mixture of natural compounds that is extracted
from the seeds, fruits, flowers, or trunks (skins,
roots, leaves) of several plants that are
indigenous or exotic origin, aromatic or with
strong taste, used in minute quantities and added
to food preparation and processing throughout
the world in order to provide colour, taste, smell,
or flavor (Ayres, 1980, Anonymous, 2000,
Bulduk, 2004). Spices occupy a prominent place
in the traditional culinary practices and are
indispensable part of daily diets of millions of
people all over the world. They are essentially
flavoring agents used in small amounts and are
reported to have both beneficial effect and
antimicrobial properties, if properly stored
(Atanda, 2006). However very little information
is available on the mycoflora of spices
worldwide (Elshafie, 2002). Soil and air are the
main inoculum source for causing
contamination in crude spices in field (Kneifel
and Berger, 1994). As with many other
agricultural products, spices may be exposed
to a wide range of microbial contamination
during pre- and post-harvest. Although spices
are present in foods in small amounts, they are
recognized as important carriers of microbial
contamination mainly because of the conditions
in which they were grown, harvested and
processed. In addition, these contaminants can

compromise spices quality and safety since they

can produce secondary metabolites
(mycotoxins) that are harmful to humans,
animals and environment. (Zinedine, et al .,
2006, Mwangi, 2014). Fungal contaminants and
mycotoxin problem are aggravated by warm
humid tropical conditions and inadequate
drying which provide optimal conditions for
fungal growth and subsequent production of

mycotoxins.

Small cardamom (Elettaria cardamomum
Maton)

Small cardamom is a large perennial and
herbaceous plant. It is a native of the most
evergreen forests of the Western Ghats of
southern India. The cardamom of commerce is
the dried ripened fruit (capsules) of cardamom
plant. This is often referred as the "Queen of
Spices" because it has very pleasant aroma and
taste, and is highly valued from ancient times.
The major use of cardamom on a worldwide
basis is for domestic culinary purpose in whole
or ground form. Cardamom can add a lingering
sparkle to many dishes, both traditional and
modern. In the Middle East, religious
ceremonies, social functions and celebrations are
not complete without serving Gahwa or Arab
coffee (cardamom - flavoured coffee). In Indian
system of medicine - Ayurveda, Sidha and Unani,
cardamom is used as a powerful aromatic
stimulant, carminative, stomachic and diuretic.

It also checks nausea and vomiting and is also

* Crop Protection Division, Indian Cardamom Research Institute (Spices Board), Myladumpara, Idukki, Kerala 685 553
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reported to be a cardiac stimulant (Anonymous
2009) Whole or ground cardamom is stored in
an air tight container and used to keep in
wooden box. The fungus such as Aspergillus
flavus, A. niger, A. alternate, A. aculeatus , A.
ochraceous, Rhizopus oryzae, R.arrhizus are
affecting stored cardamom due to lack of
proper storage. Proper processing and storage
can prevent these pathogens. It should be stored
in plastic bags or gunny bags with plastic
covering. Properly dried cardamom can stored

for long period.
Black pepper (Piper nigrum L.)

Black pepper is mainly cultivated and
exported from India. The crop had its origin in
the tropical rain forests of Western Ghats of
India. This is often referred as the "King of
Spices". The methods of cultivation of pepper
vary from intensive cultivation as a monocrop
and also as an intercrop in homestead garden
in combination with coffee, cocoa and areca nut.
Pepper is a smallholder crop and more than two
lakh farmers are dependent on it for their
livelihood. This crop is used for flavouring of
various food preparations, confectionaries,
beverages and liquors. This is also used for
medicinal purpose, both in allopathy and
ayurvedic systems. The relative humidity and
temperature prevailing in pepper growing
regions cause problems during storage. When
drying is inadequately done or when stored
with high moisture content fungus appears on
some berries, which later spreads to whole lot
depending on moisture content, environmental
conditions and period of storage. The stored
pepper can be affected by many of the
pathogens such as Alternaria alternata,

Aspergillus candidus, A. flavus, A. tamari.
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A.niger. A.oryzae, A. sydowii, Alternaria sp.,
Fusarium graminearum, F. verticillioides. The
bacteria Salmonella is also seen as contaminant
in stored pepper. The quality of pepper can be
maintained when berries are properly dried,
sieved, and winnowed to remove dust and other
impurities and packed in polythene or gunny

bags coated with polythene.
Clove (Syzygium aromaticum)

The clove is one of the most important tree
spices of the world. The clove of commerce is
the air-dried unopened flower bud obtained
from evergreen medium sized tree. These dried
flower buds are used for flavouring of various
food preparations, confectionaries, beverages
and liquors. This is also used for medicinal
purpose, both in allopathy and ayurvedic
systems The stored cloves may affected by
different pathogens such as, Penicillium spp,
Rhizopus mnodosus, Ulocladium botrytis,
Aspergillus niger, A. flavus. Dried cloves are filled
in gunny bags and kept in stores piled on

wooden platforms.
Nutmeg (Myristica fragrans Hout)

Nutmeg is an evergreen tree with conical
crown and dense foliage. Nutmeg and mace are
used as culinary spice and also as flavouring
agent. The mace and nuts are dried separately
on cement floor which is made perfectly neat
and clean. The fresh mace is scarlet in colour
but its colour is changed on drying to yellowish
brown. Aspergillus niger cause spoilage of
nutmeg during storage. Proper drying and

storage helps to prevent the pathogen.
Cinnamon (Cinnamomum verum P.)

Cinnamon is a spice obtained from the inner
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bark of several tree species from the genus
Cinnamomum. Cinnamon is used mainly as an
aromatic and flavouring additive in a wide
variety of foods. Dried and stored cinnamon is
affected by pathogens such as Colletotrichum
dematium, Mucor hiemalis, Penicillium spp,

Aspergillus niger etc.,
Turmeric (Curcuma longa L.)

Turmeric is India's pride among spices.
Turmeric is the boiled, dried, cleaned and
polished rhizomes of Curcuma longa. It is used
to flavour and to colour foodstuffs. It is a
principal ingredient in curry powder. Turmeric
oleoresin and the aqueous extracts have
biopesticide properties. Turmeric rhizomes get
infection with fungal pathogens during storage.
Increase in relative humidity and temperature
during the rainy season causes sudden rotting
of rhizomes. Aspergillus niger, A. fumigates, A.
tubinginsis are the pathogens affecting the

turmeric rhizomes during storage.
Chillies (Capsicum annuum L)

Chillies by far constitute the largest and
most widely cultivated food commodity among
the spices grown in India. India is also the largest
producer of chillies in the world. The occurrence
of mycotoxigenic fungi and elaboration of their
toxins in agricultural commodities including
chilli has been viewed with great concern world
over, mainly because of their potential health
hazards to humans and live stocks and also its
impact on economy. Several mycotoxigenic
fungi belonging to species of Alternaria,
Aspergillus, Cladosporium, Curvularia, Fusarium
and Penicillium, are known to contaminate food
and agricultural commodities. Amongst

mycotoxigenic fungi, Aspergillus flavus group
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continues to be the predominant fungi and
occupies wide variety of human habitats. The
mycotoxin contamination in some spices is
suspected for two reasons; (1) many spices are
cultivated and processed in warm tropical areas,
where conditions favour growth of naturally
occurring fungi; (2) most of the spice producing
countries are developing countries where the
drying and storage practices are not satisfactory.
It has been estimated that roughly 25% of the
world's food crops are affected by mycotoxin
contamination annually (Magan and Aldred,
2003). The most significant mycotoxigenic
Aspergilli are A. flavus, A. parasiticus and
A.nomius which produce aflatoxins, A.ochraceus,
which produce ochratoxins, and A.versicolor,
which produce sterigmatocystin. Aspergillus
flavus is of ubiquitous occurrence in nature and
produces aflatoxin B, and B,, while Aspergillus
parasiticus produces these same metabolites
along with G, and G, (Mclean, Dutton 1995).
Moisture loss induces loss of food value or
quality and moisture gain induces change in
colour or other quality parameters. The
harvested chillies properly dried and stored in
the gunny bag coated with plastic to maintain

the proper moisture and avoid spoilage.
Ginger (Zingiber officinale R.)

Ginger is one of the most important
rhizomatous spices. It is best suited as intercrop
in plantation crops. Ginger is full of aroma
which is pleasant and spicy, the taste is pungent
and slightly bitter. In storage, seed borne
contamination causes considerable loss The
storage pathogens such as Aspergillus flavus, A.
niger, A.terreus, Penicillium sp, and F. oxysporum
are identified during the storage affecting the

quality of the rhizome. Storing selected healthy
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rhizomes under clean and dry conditions have

long shelf life.
Garlic (Allium satioum L.)

Garlic is widely used as a spice and
condiment. It is the second most important
among the cultivated Alliums after onion.
Storage of garlic is a serious problem both for
growers and traders. Garlic is stored in a dry,
low-humidity environment. Garlic will keep
longer period if the tops remain attached.
During storage certain pest and diseases cause
harm to stored garlic bulbs. If the moisture
content is higher, it will result in infection by
the pathogens such as Aspergillus flavus, A. niger,
A. terreus, Penicillium sp, Rhizopus sp, Fusarium

etc.
Fenugreek (Trigonella foenum-graecum L.)

Fenugreek seed is the ripe fruit of an annual
herb. It is grown for use as condiment, leafy
vegetable, medicinal purposes and also as
fodder. This robust herb has light green leaves,
30-60 cm tall and produces slender, beaked
pods, 10-15 cm long, each pod contains 10-20
small hard yellowish brown seeds, which are
smooth and oblong, about 3mm long, each
grooved across one corner, giving them a
hooked appearance. Aspergillus niger is the
pathogen which affects during storage.
Fenugreek is stored in well ventilated under
ordinary conditions in order to avoid the storage

pathogen.
Coriander (Coriandrum satioum L.)

Coriander is an important spice crop having
a prime position in flavouring food. The plant
is a thin stemmed, small, bushy herb. All parts
of the plant are edible, but the fresh leaves and
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the dried seeds are the parts most commonly
used. The dried seeds are affected by many of
the storage pathogens such as Penicillium spp,
Alternaria alternata, Aspergillus niger, A. flavus,
A. aculeatus, Rhizopus oryzae, Gliocladium sp.
The dried seed should be filled in plastic or
gunny bags lined with plastic sheet. The mouth
of the bag should also be sealed and stored
under clean dry and ventilated place to avoid

the contamination by these storage pathogens.
Cumin (Cuminum cyminum L.)

Cumin is the popular spice in the world
after black pepper. It has been grown and used
as a spice since ancient times. India ranks first
in terms of the acreage and production of the
seed spice. After post harvest many pathogens
infect the cumin seed. The cumin seeds are
dried in the sun, and the ideal moisture content
is about 10%. More moisture causes fungal
infection during storage. Common fungi
occurring in cumin under storage are Fusarium
culumorum, Alternaria solani, Aspergillus niger,
A. aculeatus, A. flavus, Penicillium spp. The
dried, cleaned and graded, produce is packed
in the optimum sized standard packs/

containers to maintain the quality of cumin.
Bay leaf (Laurus nobilis L.)

The bay leaf is an aromatic leaf commonly
used in cooking. It can be used whole or as dried
and ground. Both leaves and fruits possess
aromatic, stimulant and narcotic properties. In
Rome it is considered as a symbol of glory as
well as honour and effective protection against
thunder and lightning (Naidu, 1992). The bay
leaves are harvested by manual pickings and
dried under shade. If the leaves are not properly

dried it will be affected by pathogens like
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Rhizopus oryzae, Penicillium spp, Aspergillus
niger, A. flavus, A. aculeatus and Fusarium
culumorum. Fully dried leaves are packed in air
tight containers. The product remains intact for
about one to one and half year without

deterioration in quality.
Fennel (Foeniculum vulgare M.)

Fennel is one of the important seed
spices. Dried fennel fruits have a fragrant odour
and pleasant aromatic taste. Fennel contains
important flavoring compounds like Anethole
and Fenchone. Its taste is similar to that of
aniseed and the two are often confused with each
other. Fennel seeds are oval-shaped and have
grooves. They are yellowish-brown or yellowish-
green in colour once dried. The pathogens such
as Rhizopus stolonifer, Fusarium solani,
Aspergillus niger, A. flavus, Colletotrichum
dematium and Ulocladium botrytis are infecting
fennel seeds under storage due to more moisture

content.
Caraway seed (Carum carvi L.)

Caraway is the fruit of a biennial herb.
The fruit when ripened splits into narrow
elongated carpel, 4 to 6.5 mm long, curved,
pointed at ends with 5 longitudinal ridges on
the surface. The dried fruit is brown in colour
has pleasant odour with sharp taste. Seeds are
hard and sharp to touch. Caraway is widely
used as a spice for culinary purposes and for
flavouring bread, biscuits, cakes and cheese. It
is also used for seasoning sausages and as
medicine. The store pathogens are Aspergillus
niger, A. flavus, Penicillium spp, Rhizopus
barrhizus , R. nodosus, and Gliocladium spp

affecting the quality of the seed.
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Thyme (Thymus vulgaris L.)

Thyme is an important and well known
spice plant. It is widely grown in small and
scattered area. This herbal spice has antiseptic
quality, the name in its Greek form was
derivative of a word meaning "to fumigate”,
"courage", "sacrifice" (Naidu, 1992). Thyme
leaves contain essential oils. It is marketed in
whole or ground form. The flavour is aromatic,
warm and pungent. Fully dried leaves are kept
away from moist condition. Hyalodendron
diddeus and Penicillium spp are the pathogens
affecting the quality of thyme.

Aniseed (Pimpinella anisum L.)

Aniseed is an annual plant with an average
height of 30 to 50 cm. The plant is completely
covered with fine hairs. Aniseed is grey to
greyish brown in colour, 3 to 5 mm in length,
and oval in shape with short stalk attached. It
has a characteristic agreeable odour and a
pleasant aromatic taste. It is used mainly as a
flavourant, culinary, household, cosmetic and
medicinal. The pathogen affecting the spices
during storage are Acremonium strictum,
Alternaria alternata, Aspergillus niger, A. sydowii,
Mucor racemosus, Penicillium brevicompactum,

Rhizopus stolonifer and Stemphylium botryosum.
Saffron (Crocus sativus L.)

Saffron the most expensive spice in the
world is derived from the dry stigma of the plant
Crocus sativus. Saffron is used as a culinary
seasoning and food additive. The quality of
saffron is maintained when dried under shade.
Aspergillus clavatus, A. niger, Eurotium repens,
Penicillium arenicola, P. oxalicum and Rhizopus

stolonifer are the pathogens that affect saffron
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during storage. Dried material is packed in
moisture proof polythene bag or containers to

maintain the quality of Saffron.
Oregano (Origanum vulgare L.)

Oregano is a perennial herb with creeping
roots, 30-90 cm high, branched woody stems
and opposite, petiolate and hairy leaves (1.5 cm
long). Oregano is used in meat, sausages, salads,
stews and soups. In food industry, oregano oil
and oleoresin is used in food and beverages.
Mature leaves are used fresh and dried. The
pathogens affect Oregano are Rhizopus sp,
Penicillum sp, Aspergillus sp, A. niger, A.

versicolor and Fusarium sp. Heat treatment can
prevent these pathogens. Packaging of leaves
and seeds is done in air tight containers and
store away from dark and damp place to

maintain the quality.
Mustard (Brassica juncea L.)

Mustard is an annual herb cultivated as oil
seed crop or as vegetable or as fodder, of which,
3 species are known for its condiment value.
They are pale yellow or white mustard, brown
mustard, and black mustard. The harvested
material is kept for drying on clean floor under

sun to reach seed moisture content below 10%.

SLno.| Name of Spices Moisture content of spices (%) as per ISO (International
Organization for Standards) & ISO number
1 Cardamom 13 882
2 Pepper 14 959
3 Clove 12 2254
4 Nutmeg 10 6577
5 Cinnamon 14-Srilanka, 15-Madagaskar 6539
6 Turmeric 12 5562
7 Ginger 12 1003
8 Garlic 8 5560
9 Fenugreek 11 6575
10 Coriander 9 2255
11 Cumin 9(gradel),10(g-1I),13(g-I1I) 6465
12 Bay leaf 8 6576
13 Fennel 12 7927-1
14 Caraway seed 13(Binneal black), 12(Annual blond) 5561
15 Thyme 12 6754
16 Aniseed 12 7386
17 Saffron 12 3632-1
18 Oregano 12 7925
19 Mustard 10 (Loss of mass in 103A°C) 1237
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Aspergillus spp., affects mustard during post
harvest storage. The seeds are stored in gunny

bags lined with polythene.
CONCLUSION

Spices under storage are vulnerable to
deterioration by the growth of fungi and
bacteria. Hence it is always advised to store the
product in bags lined with plastic sheet. The
moisture content of the dried produce should
not exceed 8 -14% depends on the stored spice
products so as to avoid the growth of moulds.
The moisture content (%) of various spices as
per the ISO (International Organization for

Standards) is given below.

The storage pathogens usually produce
toxins which make the spices unsuitable for
consumption. Hence avoiding contamination of
microbes during the storage period is very
important for export of spices and consumption.
Farmers, Dealers and Exporters have to maintain
the moisture (%) specific to each spices to avoid

the growth of stored pathogens.
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SENKAAMBU -
UNIQUE CURRY LEAF IDEOTYPE OF TAMIL NADU

R. Chitra and P. Jansirani*

Curry leaf (Murraya koenigii Spreng.) plays
an important role as a condiment in the
culinary preparation of South Indian dishes. It
is a perennial nutritious herbal spice crop grown
for its aromatic leaves. Being a rich source of
protein, carbohydrate, vitamin A and vitamin
C, these are said to be used in many Ayurvedic
and Unani medicines. Curry leaf trees are
naturalised in forests and waste land
throughout the Indian subcontinent except in
the higher parts of the Himalayas. Curry leaf
plant is commonly found in tropical and
subtropical forests throughout India and
Andaman Islands up to an altitude of 1500 m
MSL. It occurs in wild form from Garhwall hills
in Uttranchal to Sikkim, West Bengal and
Assam. It is also found growing in Bengal,
Madhya Pradesh, Kerala, Karnataka, Tamil
Nadu and Andhra Pradesh. In Tamil Nadu,
curry leaf is cultivated in Coimbatore, Erode,
Madurai, Salem and Tiruchirappalli districts.
Curry leaf has a huge demand in India and
abroad which has made the commodity of
immense trade value. The fresh leaves of curry
leaf are exported to Gulf, European and African

countries etc.

The leaves of this plant have slightly
pungent, bitter and feebly acidic taste. It retains
their flavour and other qualities even after drying
and is being used for long period. It is used as a
natural flavouring agent in various curries,

sambar, rasam and chutneys in South India.

Ground curry leaf with mature coconut kernel

and spices form an excellent preserve.

The leaves, bark and the root of the plant
are used in indigenous medicine as a tonic,
stomachic, stimulant and carminative. An
infusion of the roasted leaves is used to stop
vomiting. It is also used to cure eruptions and
the bites of poisonous animals using external
application. The green tender leaves are eaten
as raw to cure dysentery. A decoction of leaves
is sometimes used as a febrifuge. It has also been
used as an antiperiodic and dry leaf powder is
mixed with honey and juice of betelnut which
is widely recommended in the Ayuruedic
system of medicine. The aqueous extracts of the
leaves, when administered parenterally to
female guinea pigs, not only raise the phagocytic
index, but also mobilize a greater number of
leucocytes to take part in phagocytosis. The juice
of the root used as a medicine for ensuing of
kidney problem. Apart from leaves, fruit is also
edible which yields 0.76% of a yellow volatile
oil with a neroli-like odour and peppery taste,
accompanied by an agreeable sensation of
coolness on the tongue. The wood (43-50 Ib/
cft) is grayish-white, hard, even, close-grained,
and durable. It is used for making agricultural

implements.

In Tamil Nadu, as there is no released variety
in curry leaf, farmers prefer the popular local

variety viz., 'Senkaampu' an ideotype grown in

* Department of Spices and Plantation Crops, Horticultural College and Research Institute, Tamil Nadu Agricultural University,

Periyakulam - 625 604
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different parts of Tamil Nadu especially in
Karamadai tract of Coimbatore district. The
petiole is purplish red in colour. The leaves have
good aroma and flavour due to high essential
oil content. The production of Senkaambu in
Karamadai tract is around 40,000 tonnes with
an area of 936 ha during 2016-17 (Subthra and
Ravikumar, 2017). These tract have emerged at
the most popular for Senkaambu curry leaf
production because of the best suited climate,
soil, irrigation facilities, skill and intensive area.
Villages in and around Mettupalayam are the
largest producers of Senkaambu curry leaves
in Tamil Nadu. Besides Mettupalayam,
Sirumugai, Therampalayam, Kurudampalayam,
Mungampalayam, Ponmudi, Ramampalayam,
Sennampalayam, Karamadai and Marudur are
the major Senkaambu curry leaves cultivating
areas, from where the leaves are exported to
countries like Singapore, Dubai, Malaysia as

well as supplied to several states within India.

Presently it is largely cultivated under
organic farming in this district. However,
inorganic fertilizers are applied at the rate of 100g
of NPK mixture per plant after every pruning
which is generally followed before supplemental

irrigation after monsoon showers. In general,

three crops are harvested in a year with 3-4
months interval. The winter season generally
fetches very good market price since the leaf
production is very limited in this season (Goudra
and Madalagiri, 1992).

Description of Senkaambu type

*

Senkaambu type is an attractive and

aromatic shrub
The bark is purplish red in colour.

The leaves are imparipinnate, ovate, obtuse
or acute. The base is usually oblique, almost
glabrous above, pubescent beneath, gland

dotted and strongly aromatic attributes.

The flowers are in terminal corymbose

cymes, white colour and good fragrant.

The berries are sub-globose, purple-black

when it ripens and 2-seeded embryo.

The roots are woody, widely spread and

produce many suckers.

The tree bears blossoming of flowers from
February-May and fruit setting from
August - September.

The flowers are self-pollinated, diploid

chromosome number is 2n=18
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Flowers and Fruits of Senkaambu curry leaf

Purplish red petiole

Quantitative and qualitative characters of Senkaambu curry leaf

1.  Plant height (cm) ;90 - 110

2. Secondary branches number : 25-30 Nos.
3.  Inter nodal length between two compound leaves (cm) :  2.00 - 2.50
4.  Length of a matured shoot (cm) : 80-90

5. Number of compound leaves per matured shoot : 45-50

6.  Number of leaflets per compound leaf : 15-18

7. Leaf yield (t/ha) : 5-6t@ once in 3 months
8.  Leaf Iron content (per cent) ;o 3.02

9.  Leaf Calcium content (mg per100g) : 760.12

10. Essential oil content (per cent) ¢ 0.122

11. Oleoresin content (per cent) ;312

12.  Shelf life (unpacked condition) (Days) 1

13.  Shelf life with five per cent ventilation (Days) : 2

(O8]
S
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Cultivation techniques of Senkaambu curry leaf
Soil and climate

Though curry leaf can be cultivated in a
wide range of soil conditions, red sandy loam
with good drainage is ideal for its normal and
fleshy growth which results in a better leaf yield.
It can with stand drought by some extent.
Heavy clay with poor drainage is not suitable
for its cultivation. It can tolerate a maximum
temperature ranging from 26° to 37°C, if the
temperature falls below 16°C, the vegetative
buds become dormant arresting the new

growth of the plant.

In nearby Karamadai tract, the soil is sandy
clay loam and red loam. The temperature of this
area is ranging from 23° to 32°C. The soil type
and climate are highly suitable for curry leaf
cultivation in this area. The most of the farmers
cultivate Senkaambu under organic cultivation
in Karamadai tract. Based on discussion with
farmers, the following organic production
techniques are ensuing for Senkaambu

cultivation.
Field preparation and planting

Curry leaf planting can be done in all the
seasons. Apply 15 tonnes of farm yard manure
in one acre land and the field must be ploughed
twice without any lumps. The raised bed will
be prepared with 30 cm height and 100 cm
width. Based on the topography of land, length
of the bed can be prepared. The space should
be provided for each and every bed is about 45
cm and drip line along with fertigation unit to

be placed on the raised beds.

The seeds of Ragi, Sorghum, Bajra, Foxtail

millet, Kodo millet, Little millet, Green gram,
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Sesame and Horse gram are to be mixed
together @ 20 kg and sown on the raised bed
and irrigation should be done immediately. The
plants raised from mixture of seeds will be ready
for transplanting on 40" day after sowing. At
that time, the seedlings are uprooted and put
them on top of the bed and covered with the
soil as green manuring. After 7™ day,
Senkaambu curry leaf seedlings should be
transplanted in a pit with a depth of 15 cm and
distance of 75 cm from the centre of the bed.
4,600

recommended for good agricultural practices.

Hence, seedlings per acre is

Intercultural operations

Irrigation should be given in 10 days
interval through drip irrigation will suppress the
weed growth. Spraying of Panchagavya to be
given once in a month (3 litres / 100 litres of
water). The plants may attain the growth
quickly with good colour development. Three
months after planting, neem cake (50 g/plant)

must be applied near to root zone.

On a full moon day of every month, 100
litres of water is mixed with 40 g of cow horn
manure and kept for one hour. The nutrient
solution is to be spray as the form of mist. This
spray leads to produce highly fragrant curry

leaves and increases the shelf life.
Pruning

Initially, the terminal bud is allowed to grow
to a height of 1 m. After attaining this height, it
is cut off to encourage basal branching. This will
maintain the plant in a bushy state so as to
facilitate the harvesting and other operations.
In total, 5-6 branches are maintained per bush.
The vertical branches are to be removed for

avoiding as a tree type.
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Plant Protection

Herbal insecticides (400 ml / 10 litres of
water) can be sprayed on the plant in the
morning hours at 15 days interval to control the

leaf folder, leaf spot and moulds.
Harvest and yield

The first harvest to be done at 6th month after
planting. The subsequent harvest to be done at
three months interval. The yield will be less at
the first harvest and gradually increased from
the subsequent harvest. In the first year, the
yield will be about 5 to 6 tonnes. In the second
year onwards, the yield will be about 8 to 10
tonnes. After every three harvest, the plants need
to be pruned by leaving a one foot height away
from the ground. Then, the seeds of millet
mixture are to be sown in between the plants

as cover crops. On 40th day, the seedlings of

cover crops are uprooted and used for mulching
purpose. By repeating this method every year,
the plants will get adequate nutrient uptake and

suppress the weed growth.

Organic curry leaf cultivation will reduce
the cost of cultivation to get an increased yield.
The regeneration capacity of curry leaf is good
and the crop can be maintained upto 25 years.
Curry leaf can be harvested at four times in a
year. The farmers get a remunerative price for
curry leaves during the months of February to
December. They also get minimum of Rs.4 per
kg and maximum of Rs. 40 per kg of curry

leaves.

In the Karamadai tract, traders from Kerala,
use their labours for harvesting and weighing
purpose. The farmer's need not to spend money

for harvesting, transportation and commission

Cost of cultivation of Senkaambu curry leaf (per acre)

Particulars Expenditure (Rs.)| Income (Rs.)
Ploughing charge 2,400

Farm yard manure application 22,000

Formation of raised bed 3,000

Sowing of seeds of millet mixture cum mulching 1,200

Seedlings and planting cost 10,750

Preparation of herbal formulation and spraying 4,500

Cow horn manure 1,000

Neem cake 3,500

Pruning 4,000

Income from 8 tons curry leaves 1,60,000
Total 52,350 1,60,000
Net income 1,07,650

Note: The cost incurred for drip system was not included in this list.
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Farmers Training on Curry leaf cultivation
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agents involve in the loading and unloading
operations. The average market price for green
leaves is Rs.20 per kg and the farmer can earn

the annual income of Rs.1,60,000 per acre.

A study on cost and returns of curry leaf
cultivation in Coimbatore district was
conducted by Subathra and Ravikumar (2017).
They reported that the average yield of curry
leaf is 20 tonnes/year/acre. The share of variable
cost is about 89 percent of the total cost. The
total cost of the cultivation for curry leaf was
estimated at Rs.1, 66,460 in the study area and
the net income was worked out to be Rs.1,
33,540. It was observed that the higher net

income was obtained by the curry leaf farmers.

Programmes supported by Directorate of
Arecanut and Spices Development for

expansion of Curry leaf cultivation

The Directorate of Arecanut and Spices
Development, Calicut the
development of spices through GOI-MIDH

supported

programme.
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(i) Production of quality planting material of

Spices

Under this programme, Tamil Nadu
Agricultural University produce and supply of
Senkaambu curry leaf seedlings to the farmers
of Tamil Nadu, Andhra Pradesh and Karnataka.

(ii) Transfer of Technology

Tamil Nadu Agricultural University and

Directorate of Arecanut and Spices
Development, Calicut jointly organized two
numbers of farmers training and two numbers
of District level Seminar for popularization of

curry leaf cultivation techniques.
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METHODS OF FERTILIZER APPLICATION IN ARECANUT

U. K. Priya, Bhavishya and Ravi Bhat*

Introduction

Areaunder arecanut is increasing consistently
all over India. There is an increase in area of
arecanut from 445.31 thousand hectares in 2013-
2014 to 518.71 thousand hectares in 2017-2018
(DASD, 2020). The high net return on each rupee
invested by farmers on arecanut cultivation is
drawing the rural youths to areca farming. Now
arecanut cultivation is spreading from the
conventional areas to non-conventional areas like
Tamil Nadu and Andhra Pradesh. Under these
circumstances, application of correct quantity of
fertilizer in required forms and methods requires
emphasis for increasing resource use efficiency
and yield. Further this will reduce the wastage of

costly inputs and increases the health of the palms.

Arecanut is predominantly cultivated in
deep gravelly laterite soils to fertile clay loam
soils with irrigation during prolonged dry spells.
The establishment of areca garden should be
carried out after ensuring that the soil is at least
2 m deep and there are adequate drainage
facilities. Water logging can affect the root
growth, nutrient uptake and yield of the palms
adversely. Arecanut planting may be avoided in

reclaimed paddy fields or wetlands.
Importance of soil testing and leaf analysis

Soil testing in areca gardens is essential to
find out the nutrient status in the soil and
undertake corrective measures if needed as
both excess and deficit nutrients adversely affect

arecanut. Injudicious application of fertilizers

and improper management strategies will lead
to nutrient imbalances that impair the growth
and performance of areca palm (Bhat et al,
2012). It is advised to go for soil testing before
the establishment of a new garden and once in
three years for established gardens. Soil should
be collected two feet (60 cm) away from the base
of arecanut at 30 cm depth using soil auger or a
spade. Soil should be collected in such a way
that it's a representative sample of the whole
field including all the variations in topography
and management. While taking soil samples care
should be taken to avoid sampling from
extremely wet or dry soils and or soil from basin
immediately after fertilizer application. In
gardens showing deficiency or toxic symptoms
soil testing should be followed by leaf analysis.
The leaf should be collected from middle of the

fourth leaf from either side.
Methods of fertilizer application in arecanut

In arecanut mainly two methods of fertilizer
adopted. The

first is the conventional method of basin

application are commonly

application of fertilizers, i.e. traditionally
followed by the farmers. Second is the
application of the fertilizers through drip,
referred to as fertigation. In fertigation,
compared with the conventional system,
fertilizers are applied in liquid form to the palms.
Foliar spraying of nutrients is also
recommended in fields for immediate recovery
of deficiency symptoms which are prominently

visible.

* ICAR-Central Plantation Crops Research Institute, Regional Station, Vittal - 574243, Karnataka
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Conventional method of fertilizer application

The conventional method of basin
application is followed by the farmers on a large
scale. In this method fertilizers are applied in
the basin of the palm. Fertilizer has to be applied
in basins around the palm after basin opening.
The opening of basins is essential to loosen the
soil that will ascertain optimum aeration which
in turn will help in increasing the root growth

and nutrient absorption.

Fertilizers have to be applied in a radius of
0.5-0.75 m leaving 20 cm from the base of the
palm at a depth of 15-20 cm where the feeder
roots are concentrated. Application of fertilizer
is followed by the rolling up of soil and covering
with organic matter. Fertilizers should be
applied in field only when the soil is moist.
Fertilizer application shouldn't coincide with
heavy rainfall or dry periods to maximise

nutrient uptake by arecanut palms.

The recommended dose and time of fertilizer

application in basin

Fertilizer doses vary with the age of the
areca palm. Application of lime or dolomite is
recommended only if the pH of soil is less than
5.5. Application of fertilizers should be done
along with the addition of 20 kg of FYM or 12

kg of green leaf manure or 12 kg compost.

When fertilizers are applied in basins, two
split applications are recommended during the
May- June period after the receipt of summer
showers, before the onset of South -West
monsoon. The second split dose is to be applied
during August- September along with organic
manure. Under irrigated conditions, it is always
better to apply fertilizers in splits during bearing

time from December to May. Doubling fertilizer
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doses in areca palms with more than 3 kg nut
yield proved to be beneficial and economical.

Fertilizer schedules are given in Table 1.
Application of fertilizers through fertigation

Fertigation is the practice of supplying
fertilizers through irrigation system. Usually in
fertigation soluble fertilizers are used as the
source of nitrogen, phosphorus and potassium.
In arecanut, fertilizers can be effectively applied
through drip. The fertilizer mixtures have to be
diluted 10 times when applied to the field.
Fertigation studies conducted at ICAR-Central
Plantation Crops Research Institute, Regional
Station, Vittal has proved significant increase
in uptake of nutrients and the yield of arecanut
(Sujatha and Bhat, 2013). The time of
application of fertilizers coincides with the fruit
setting in arecanut and hence it promises higher
yield than the conventional basin application of
fertilizers. Since the fertilizers are provided
through drip along with irrigation water, labour
requirement can be reduced significantly.
Another advantage is that recommended dose
of fertilizers can be reduced when compared to
the basin application. The initial cost for setting
up of drip in arecanut is Rs.80,000/- per hectare
that has a life span of more than 10 years. The
increased yield, requirement of lesser fertilizers,
lower weed growth and few labours makes this
technology advantageous and beneficial over the
basin application of fertilizers (Bhat and Sujatha,
2000).

Drip fertigation system consists of a water
tank of suitable capacity for providing irrigation.
A sand filter and screen filter to avoid the
suspended particle from entering into the drip
to prevent the clogging of micro tubes. A

ventury injection system or fertilizer tank for
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Table 1 : Fertilizer doses to be applied to arecanut at different stages

Nutrient requirement First year of | Second year of | Third year
(g/palm/year) planting planting onwards
Nitrogen 33 55 100
Phosphorus 13 26 40
Potassium 46 92 140

*Fertilizer requirement

Fertilizer source is Urea, Rock Phosphate

(g/palm/year) or Single Super Phosphate and Muriate of Potash
Urea 72 144 220
Rock Phosphate (RP) 65 130 200
Single super phosphate (SSP) 83 167 250
Muriate of potash (MOP) 77 154 230

**Fertilizer requirement

Fertilizer source is Urea, Di Ammonium

(g/palm/year) phosphate , Muriate of potash
Urea 61 121 182
Di Ammonium phosphate (DAP) 29 58 87
Muriate of potash(MOP) 77 154 230

* In soils having pH less than 6.0 the fertilizer source for N, P and K can be urea, rock phosphate and MOP.

** If soil pH is greater than 7.0 one can use DAP or SSP as nutrient source for phosphorus which can also

supplement some amount of nitrogen.
injecting or mixing of soluble fertilizers. Micro
tubes or drippers (two to three numbers per
palm) of suitable capacity that can deliver 20
litres of water per palm in 40- 45 minutes can
be utilized.

In pre bearing palms application of 50
percent of the recommended dose of fertilizers
was sufficient to give high CGR (Crop Growth
Rate) and RGR (Relative Growth Rate) (Sujatha
et al., 2002). In bearing palms 75 percent of the
recommended fertilizer dose was sufficient to
attain improved root spread, nutrient uptake
and high yield (Bhat and Sujatha, 2008).

Fertigation has to be followed during the
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months of December to May in 20 days (9 splits)
or 10 days interval (18 splits) through drip. It is
advised to start irrigation 10 minutes prior to
fertigation as enough moisture will be retained
in soil to maximise absorption of nutrients.
Fertigation can be continued for a period of 20
minutes. The fertigation period shouldn't be
prolonged as it will cause the nutrients to be
leached to deeper soil layers which reduce the
absorption of nutrients by palms. The solution
obtained should be free of suspended particles
and Di Ammonium Phosphate (DAP) should
be soaked for overnight so as to prevent clogging
of tubes. Table 2 provides the fertilizer

requirement per palm basis for fertigation.
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Table 2 : Fertilizer schedule in drip irrigation

Recommended dose of fertilizers for fertigation 75g N, 30 g P205 and 105 g K2/
palm / year
Recommended dose in terms of Urea DAP and MOP | 135g Urea, 65 g DAP, 175 g MOP /
palm / year
Frequency of application Fertilizer (g/ palm/ interval)
10 days interval Urea 7.5
DAP 1.7
MOP 9.7
20 days interval
Urea 15
DAP 3.4
MOP 19.4

Micronutrients through drip 1is not
standardised, Hence can be supplied as per the

soil test report as foliar spray or soil application.
Conclusion

Proper method of fertilizer application in
arecanut is an effective measure to increase the
areca palm health and attain sustainable high
yields. Following appropriate fertilizer
application methods and rate of fertilizers will
ensure maximum fertilizer uptake, minimize
the losses and improve yield of the palms with
minimum adverse effect on the environment.
The use of drip fertigation will enhance the
nutrient uptake, increase the water use
efficiency, increase yield and reduce the labour
requirement thus ensuring high economic

returns to farmers.
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CURATIVE PROPERTIES OF ESSENTIAL OILS

G. Raviraja Shetty*

Introduction

The modern way of life can be extremely
stressful at times and can easily become
overwhelming. Many people long for what they
believe to be quieter times gone by, though they
are aware this is likely to be a case of the grass

being greener on the other side.

One thing that we can learn from our
ancestors is the power of natural extracts to
make us feel better. Generations of humans
from all cultures, countries and climates have
made use of plants and minerals in medicines
and for relaxation. This knowledge has not been
lost, despite the appearance of extremely
effective medicines in modern times; natural
extracts especially essential oils are still widely

used in aromatherapy (Buckle, 1993).

Essential oil or ethereal oils are the volatile
organic compounds extracted from plants, are
insoluble in water in organic solvents and are
obtained either by hydro distillation or by
solvent extraction methods. Aromatics have the
tremendous importance in the life of people
since ancient times. Ancient people believed that
earthly prosperity result from spirituality in
which fire and fragrant smoke play an
important role. Even today the end of back to
nature is coming up. Essential oils are used
worldwide for stress, tension, depression,
insomnia, constipation, blood pressure and

many other ailments. The use of essential oils

stimulates and increases the oxygen orient of
the cells thus increasing the fundamental
balance of the skin and rejuvenates it (Singh et
al., 2001). Ayurveda and Aromatherapy offer a
modern approach to alternative healing. By
using the right formulations, individuals can
be healed by the restoration of imbalance,
essential oil enhances aura, energize the energy
points relatives the state of mind and pulsates
the chakras. (Chandrashekar and Joshi, 2004)

Chemistry of Essential Oils

For the safe practice of use of essential oils,
it is essential to have at least understanding of
the chemistry of these oils. The list of
physiological and pharmacological properties of
aromatic molecules encompasses almost all the
organs and all functions of the organism, from
the skin condition to physiological disturbances
1990) Carbon, hydrogen and

oxygen are essential to the life self and all the

(Gangrade,

three contained in every essential oil. The
important biochemical families constituting the

essential oils area as detailed in Table 1.
Mode of Action

Essential oils follow three main pathways to gain

entry to the body
¢ Absorption through skin
¢ Through oral intake

¢ Olfaction through nasal passage.

* Dept. of Plantation, Spices, Medicinal & Aromatic Crops, College of Horticulture, Mudigere , University of Agricultural &

Horticultural Sciences, Shivamogga
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Table 1: Chemistry of Essential Oils.

SI. No. | Biochemical family Medicinal property Example

1. Terpenes Analgesic, Expectorant, Stimulating,| Linalool, Geraniol
Anti-inflammatory and spasmolytic

2. Alcohols Anti-infective, Bactericidal, Antiviral| Patchoulol
and Stimulating

3. Phenols Bactericidal, Stimulate nervous and Carvacrol, Methyl
immune system and antidepressant chavicol

4. Aldehydes Antiviral, Anti-inflammatory, Citral, cinamic
calming, vasodilators and antipyretiq  aldehyde

5. Ketones Sedative, Analgesic, digestant, Laevocarvone
Anti-inflammatory, expectorant

6. Easters Antifungal, antispasmodic, Linalyl acetate
relaxant tonic

7. Oxides Expectorant, mucolytic, blood 1, 8-cineole
circulation activators

8. Lactones Mucolytic and expectorant Jasmone

Skin: Essential oil applied to the skin. Skin is
slightly permeable to water and water soluble

substances and water itself and essential oils.

Essential oils are lipopholic substances;
they are soluble in lipids found in the stratum
of cells, they are considered to be easily
absorbed. Once they pass the epidermis and
enter the complex of lymph and blood vessels,
nerves, sweat and oil glands, they are then
carried to provide every cell in the body.
Essential oils are used by: - directly applied on
open wounds such leg ulcers, bed sours, boils

etc.

¢ Gargling,
¢ Sprays in severe burns

¢ Massaging
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(Shirley and Len , 2000)

Oral intake: Essential oils enter the body in the
form of capsules, drops, foods / mouth wash
after removal of tonsils. Then they directly enter
the digestive system and follow the same

pathway as that of through skin.

Olfaction: Access via nasal passage is
indisputably the quickest and effective route in
the treatment of emotional problems such as
stress and depression (and also some types of
headache). This is because the nose has direct
contact with brain, which is responsible for

triggering the effect of essential oils.

Role of Essential Oils balancing the immune

system

Immune system of an organism will depend

on balance between emotional and mental
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spheres. Assimilation and elimination are
interlinked to immunity which depend on two

factors,

¢ Adaptation power of the organism to

environment in which it is living.

¢ Strength to reject the external toxic to the

environment.

Immune system is the equilibrium state
linking these two factors. If this balance is
broken, organism unity is also broken, creating
infections. Treating the patients with essential
oils even appears to treat the infectious diseases
but not used on only bactericidal and veridical

properties of essential oils. It takes physiological

factors in to account that contribute to
misbalance of personality of patients. (Garg and
Jain, 2001)

Undesired effects of essential oils

Essential oils should be used knowledgably
and with due caution so that the dangers which
cause problems should be avoided. Essential oils
are powerful mixtures and have physiological,
psychological and pharmacological effects when
applied to the body. They are freely and there is
no restriction on their sale and use. These
essential oils are not harmful but deleterious
effects may be observed only in case of overdose
or sensitivity of the user. (Shirley and Len,
2000)

Table: 2 Therapeutic properties of Essential Oils.

SI. No. Property Essential oil bearing plants

1. Antibacterial Pepper mint, Lavender, Basil, Rosemary

2. Antifungal Eucalyptus, Thyme, Chamomile, Geranium
3. Antiviral Eucalyptus, Pepper mint, Basil, Cinnamon
4. Analgesic Citrus spp, Chamomile, Ginger, Coriander
5. Anti-inflammatory Lavender, Chamomile, Coriander, Geranium
6. Antidepressant Lavender, Citrus spp, Geranium

7. Cardio tonic Lavender, Basil, Rosemary, Fennel

8. Deodorant Patchouli, Lemongrass, Salvia

9. Digestant Thyme, Coriander, Basil, Rosemary

10. Diuretic Rosemary, Thyme, vetiver

11. Hormone like Fennel, Geranium, Sage, Rosemary

12. Hyper tensor Lavender, Pepper mint, Basil

13. Hypo tensor Rosemary, Lavender, Marjoram

14. Immunity Nutmeg, Patchouli, Thyme

15. Rheumatism Coriander, Geranium, Lemongrass

16. Sedative Lavender, Passiflora, Citrus spp,
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(Shirley and Len, 2000)




(indian Journal of Arecanut, Spices & Medicinal Plants Vol-22-4(2020) )

1) Skin irritability: Strong oils which are
found to contain higher proportions of
Aldehydes and phenols, may becomes
irritable when used frequently. They may
cause inflammation, itchiness of other skin
problems e.g. Cinnamon leaf oil, clove bud

oil and thyme oil.

2) Mucus membrane irritation: Oils with
phenols can be responsible for irritating
mucus membrane. They may cause
irritation of alimentary, respiratory and
urino-genital tracts. e.g. Spearmint oil and

Tegetus species.

3) Photo toxicity/Photosensitivity: Some

essential oils may render skin
hypersensitive to UV rays, producing the
protective tannin reaction. It may result in
hyper pigmentation or other skin related

problems.

e.g. Orange mint oil, Ruta graviolens oil
and cumin oil.

4) Contact sensitization: Some oils, which
don't cause any reaction during first
contact with skin but may, do so on a

subsequent application.

e.g. Turpentine responsible for skin allergy

to workers in paint industry.

5) Nephrotoxicity: Damage to kidney even
when applied externally.

e.g. Sandal wood oil taken orally in excess

cause kidney damage.

6) Respiratory sensitivity: It may cause

some irritation to respiratory tract.
e.g. Cinnamon oil and clove oil.

Conclusion:

Today's increasing population and raising

level of environment pollutants and stressed life
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style lead to deviation in health balance. Use of
synthetic and modern drugs proved unsafe,
cause several side effects and fatal to human
kind. Use of essential oils is safe and relief to
many important health problems (stress,
tension, depression, constipation, insomnia etc)

of human kind.
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CULTIVATION OF MEDICINAL PLANTS FOR HEALTH AND
PROSPERITY IN KASHMIR

T.H. Masoodi, S.A. Gangoo, Peerzada Ishtiyak and Khurshid Hussain*

Medicinal and Aromatic plants (MAPs)
have a great ecological and socio-economic
significance particularly for world's rural poor,
and are used, consumed and traded by nearly
1.5 billion people around the globe. FAO
estimates the contribution of NTFPs vis-a-vis
Medicinal Plants at US$ 88 billion with an
annual growth rate of 15 to 25%, and the
demand is likely to increase more than US$ 5
trillion by 2050.

In Kashmir, medicinal plants are being used
traditionally since ages to treat the different
ailments afflicting humans and domestic
animals. Wild collections of prominent species
also contribute to the household income and
livelihood security of rural communities;
thereby play a significant role in the socio-
economic development of millions of people.
Kashmir valley cradled in the lap of Himalayas
harbours a good number of valuable medicinal
lappa;
heterophylum and Podophyllum hexandrum

plants like Sussurea Aconitum
among others. However, the development of
medicinal plant sector did not receive much
attention till very recently. The over-exploitation
of valuable species with inadequate attention
towards sustainability caused severe threat to
the existence of unique medicinal plants wealth
of the valley. Out of 1178 traded species in India,
around 700 are reported from the Kashmir

Himalayan region. This emerging sector has a

vast scope for providing required raw material
for manufacturing plant based drugs and high-
grade cosmetics having ever-increasing
demand. Therefore, the sector is considered as
commercially important for the region with a
huge scope of income and employment

generation.

On the other hand, the demand for high
value MAPs has increased by 50%, while
availability in the wild has decreased by 26 %.
The increase in demand for medicinal plants has
exhausted the natural resource base of these
species, hence provides an opportunity for their
large scale cultivation in and outside forests.
While, some medicinal plants have been brought
under cultivation, several species (about 95%
extracted and traded from Kashmir) continues
to be sourced from the forests, which has put
the populations of several valuable species under
different categories of threat. Therefore,
cultivation (both in-situ and ex-situ) is not only
vital for the conservation and sustainability of
these species, production of uniform material,
good income to farmers, opportunity for
utilizing waste and unproductive lands,
sustainable supply of raw materials but holds a
promise of employment and economic
prosperity in this least industrialised Himalayan

region.

In-situ conservation is usually the preferred

strategy for conserving medicinal plant pockets

* Faculty of Forestry, SKUAST, Kashmir.
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in their natural habitats. However it is important
that ex-situ options are also taken up side by side
in the conservation programme of medicinal
plants. Ex-situ conservation involves the process
of protecting endangered species and
developing it outside its natural habitat. It
involves production of quality growing stock,
raising of nurseries, seedling supply, plantations
and establishing medicinal plant gardens. The
choice of species for ex-situ conservation is made
on the basis of the current local importance of
the species, economic value for the subsistence
of local population, ecological and geographic
considerations and capacity for natural
regeneration and the current conservation
status. There is an immense need of identifying
high yielding germplasm of medicinal plant
species for mass cultivation. In order to initiate
systematic cultivation of medicinal plants, there
is a need of mass production of planting
material of important species. Cultivation of
medicinal plants and eventual returns from
such cultivation is largely dependent upon the
quality of planting material used and expertise
of the grower. In view of the above mentioned
facts, Faculty of Forestry (FoF), SKUAST,
Kashmir while recognising its potential and
responsibility joined hands with DASD, Calicut
to take forward the mission of training local
youth for entrepreneurship development
through cultivation and trade of Medicinal and

Aromatic crops.

Faculty of Forestry (FoF), SKUAST,
Kashmir has been significantly contributing to
the society and the medicinal plants sector since
2007, through impeccable teaching and
innovative research. FoF is also designing and
conducting different training programmes for

diverse strata of society like farmers, students
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and professionals from various line
departments. It has facilitated various
individuals in successful establishment of their
entrepreneurships since last few years.
Considering that many medicinal plants are
critical for livelihood of millions of people,
Faculty of Forestry, SKUAST, Kashmir has
proactively channelized its resources for the
development of this sector, and the 25 days
training programme on "Medicinal Plants
Grower" is one of those many efforts. The
Directorate of Arecanut and Spices
Development (DASD), Calicut sponsored
second consecutive 25 days skill development
training programme on "Medicinal Plants
Grower" under MIDH was conducted at Faculty
of Forestry, SKUAST, Kashmir from 18"

February to 13™ March, 2020.

This training programme is being
conducted for unemployed youth of Kashmir
to train and motivate them for taking up
medicinal plants based entrepreneurships.
During the last two years (2018-19 and 2019-
20) this training programme has been
generously supported by the DASD, Ministry
of Agriculture and Farmers Welfare, Govt. of
India, Calicut, Kerala and certified by
Agriculture Skill Council of India. The 200 hours
(Theory: 70 Hrs, and Practical: 130 Hrs) training
is conducted as per the approved qualification
packs (QPs) of ASCI and the training delivery
plan developed by Faculty of Forestry, SKUAST,
Kashmir. The participants are trained for
different theoretical and practical aspects of
medicinal plants cultivation, harvesting and
post-harvest management, marketing, and
health and safety practices at work place among
others. The trainees are also taken to field

exposure visits to relevant institutes and farmers'
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field. Amedicinal plant growing tool kit is given
to the candidates for starting their own business
units and till date around eight (8) trainees have
registered with us, among whom three (3)
candidates have successfully established their
medicinal plants growing and trade units in
different districts of Kashmir. These candidates
are (i) Ms. Nusrat Amin of Safapora area
Bandipora district (ii) Mr. Syed Mohammad
Mustafa of Zadibal area of Srinagar District and
(iii) Mr. Bilal Ahmad of Gund, Ganderbal

district.

Ms. Nusrat Amin, a Post Graduate was
looking for a job, when she saw an
advertisement of our training programme on
"Medicinal Plants Grower" in a local news paper.
After successful completion of training, Nusrat
started her own medicinal plants nursery on a
two Kanal (One Kanal is equal to 506 m?area - it
is a local land measuring unit in Kashmir) land at
Safapora area of District Bandipora. She started
with the production of planting material of
Rosmarinus officinalis and is planning to switch

over to commercial cultivation and production

of Rosemary oil in future.

FACULTY OF FORLSTRY O

Mr. Syed Mohammad Mustafa was
pursuing his MBA, when he heard about this
training through a local news paper. He joined
the training and after successful completion
started with the cultivation of Valeriana
jatamansi on a two kanal land. Mr. Mustafa is
now expanding its commercial cultivation on
another 12 kanal land in Budgam district of
Kashmir. He aims at establishing a processing

unit in future.

Mr. Bilal Ahmed who was a daily wage
labourer had his own land of 5 kanals at Kangan
Ganderbal. After successful completion of
training at Faculty of Forestry, he started
cultivating Saussurea lappa on same piece of
land. He wants to expand his cultivation area in

future.

We strongly believe that our little efforts will
motivate more candidates in future to take up
the medicinal plants cultivation, processing and
trade as an entrepreneurship, therefore to
contribute in the economic growth of the

country and the pursuit to Atmanirbhar Bharat.

Glimpses of Skill Development Training on "Medicinal Plants Grower”
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XXXI ANNUAL WORKSHOP OF ICAR- AICRP ON SPICES

Sharon Aravind, K. S. Krishnamurthy, Santhosh J Eapen, E. Radha and John George*

The XXXI Workshop of ICAR-AIl India
Coordinated Research Project on Spices
(AICRPS) was conducted during 29-30
September, 2020 at ICAR- Indian Institute of
Spices Research, Kozhikode through virtual
platform. The workshop was inaugurated by Dr.
R. Chandra Babu, Hon'ble Vice Chancellor,
Kerala Agricultural University, Thrissur on 29
September, 2020. In his inaugural address, he
emphasized on the necessity to facilitate
adoption of technologies by the farming
community and to develop climate resilient and
high quality spice varieties with minimal
pesticide residue so as to improve the export
potential. Dr. A. K. Singh, Deputy Director
General (Horticultural Science), Indian Council
of Agricultural Research, New Delhi presided
over the function. He pointed out the rise in
export demand of spices at the global level
despite the COVID-19 pandemic situation and
urged the scientific community to utilize the
opportunity to produce quality spices suitable
for export market. Dr. Vikramaditya Pandey,
Assistant Director General (Horticultural
Science), ICAR, New Delhi was the Guest of
Honour and he highlighted the various
researchable issues related to spices and the
need to work on problem solving mode to
satisfy farmers, industry as well as consumers.
Dr. Santhosh ] Eapen, Project Coordinator,
AICRPS welcomed the gathering. During the
inaugural session the "Best AICRPS Centre
Award 2019-20" was presented to AICRPS

centre at IGKV, Raipur (Raigarh), Chhattisgarh.
Ten booklets/pamphlets on spices production
technologies in English and local languages from
different AICRPS centres were released during
the occasion. Also one video showcasing the
activities of AICRPS centre at Pasighat,
Arunachal Pradesh was released. Dr. Homey
Cheriyan, Director, DASD, Kozhikode, Dr.
Gopal Lal, Director, ICAR-NRC for Seed Spices,
Ajmer and Dr. K. Nirmal Babu, Former Director,
ICAR-IISR & Project Coordinator (Spices),
Kozhikode offered felicitations. Dr. K. S.
Krishnamurthy, Principal Scientist, ICAR- IISR,
Kozhikode proposed the vote of thanks.

The workshop was organized in six
Technical Sessions viz., Genetic Resources and
Crop Improvement, Crop Management, Crop
Protection, Variety Release, Technology Transfer
and Plenary Session. During the workshop, four
varieties (1 ginger, 2 turmeric and 1 fenugreek)
viz., IISR Vajra (high quality bold and plumpy
ginger variety by ICAR-IISR, Kozhikode), Lam
Turmeric 1 (lemon yellow colour turmeric
powder and high dry recovery by Dr. YSRHU,
Guntur), Rajendra Haldi 1 (high yield and high
curcumin turmeric variety by Dr. RPCAU,
Dholi) and HM-257 (high yielding powdery
mildew and downy mildew resistant fenugreek
CCSHAU, Hisar)

recommended for release. In addition, one

were

variety by

technology on the management of insect pest

of large cardamom using Spinosad (45 SC @

*All India Coordinated Research Project on Spices , ICAR-Indian Institute of Spices Research, Marikunnu, Kozhikode-673012, Kerala.
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0.3 ml L-1) or neem based oil (Azadirachtin
0.15% EC) 1500 ppm @ 3 ml L-1)

recommended under organic protection

was

practice for large cardamom.

In the Plenary session of the XXXI Annual
AICRPS workshop held on 30 September,
2020, Mr. D. Sathiyan IFS, Secretary, Spices
Board, Kochi was the chairperson along with
Dr. N. K. Krishna Kumar, Former DDG
(Horticulture), ICAR, New Delhi. The Secretary,
Spices Board suggested to wundertake

collaborative research programmes with ICAR
institutes, SAUs, Spices Board, Directorate of
Arecanut and Spices Development and other
line departments with intervention of
stakeholders to resolve problems encountered
by the farming community. Dr. N. K. Krishna
Kumar, Former DDG (Hort.), ICAR suggested
to focus on protected cultivation and to
strengthen the activities of AICRPS at Andaman
and Nicobar islands and North eastern regions

apart from strengthening research on frontier

areas of research.

Glimpses of the v workshop

New spice varieties recommended for release

Rajendra Haldi 1
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GG

HIFH 3R TR b JTAR RFArg ST
T ST | EHIAT SIS AHRRT ¥ YedR HRAT
BT | ST&T MaeP &I, dail b HBR dlel
TSl & G ARy | g & e  gag 6 aof
A 199 Tb P BRERI A WRETT HRIAT
=Ry | IfE T AR =i dlei Bl Jhar
UEAT A1 BT A UHSHY T BT AN |
3ad forv e Sfert o fesmr afey s
& % I Fie 9% T & | RIS F o
I TIdR 8] BT IRV it 5D Y
REPR A BIT Jell Bl THAM TgaTd | STATT
J FS-dTell AMRRT ¥ Ul IeidR &A1 A1y |
AT TRAT % fex FATAT BT UL 41 B
Rifh I YeaR AMER B ERIAHI TSI Pl
T T |

IS IRIBTY TS AT UREE S adl
ST 1 39b holld Bl Adb & v Il TR
0.2% Pra~sITorH T f5ShIa B | gl Hshavl
& eI arell 9l ®I Rd &1 BRI
PRAT AIBY | BeTg STRI W ST | Jorairaret!
T 4179 U1 R b folQ d19 b UeTel 37 AR
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R Bodb Ul T M W Hels B+l ey |
EININE IR

erfsrar

AT & 90—100 ST & a1 dreh Ri=rsg
P! TS B 105—110 3R 115—125 feA1 &
qTe HHen: Ufadl IR wol R o | offg
B Ud Ufths & f=vr & forg RywriRer
fhg T PHISATRR / BRI & TR
ol

STd HH T BH 50% dIoT IRIFT BIhx
I 7 A Ulel W7 ¥ 98 I &, 79 Bl
D DTy B FAhdl & | Hc gY BAd DI
39 IRE 9 dsdl § &1 ST a1y difd
dIT W 9 €U A U, N $9@ 319 AT
3R Gy < 8 4§ 9T G | Py D
fIRAT | 31T fham ST 2
4w

feet | sga T 78 § a1 15-20
i 3 sfererer ¥ R sl ARy | RTEIRE
&se & R & folw 0.2% H=hiolg 75
w.p. IT T8I M-45 &1 0 2% faferas fosar
3| ores g & forg 113 Siier g faferm
YT SeR UMl 1 SR A el < | SITIDATTAR
10-15 f=1 o 3fcRTeT H 2-3 IR fwsaa o |
Ife Ut <1 SATHHT <RI T <A1 Shifeh iR
&1 frsadra a1 712y |

T B AT 170—180 a1 &1 IR
Hd U AT el URYF B B HR
aMmfeie UeTaR & forg 10—15 AT & 3fa=Te
H 4—5 IR SIS @ A AMRY | gHD!
BloRT uia: uRudd &M ¥ Ugal, I
B8 Bl T 8l GId T 8 o1 R
DT IS DI Sl Fdvell 8| HS T e,
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GRIHR BN A% @ U &1 %el, 3
dvE A grfcrd gRRerfaal § srar # gar
ST |
STRT

SR UE H FR1E PR @Iy SR A
AT @ & @1 drel o [{erd e kg |
HIH qrael | ART g7l © ol Ryarg IR e
T | ol ®pa ¥ 9@ By 300 HIT
HehR gl 25 fhal. TR Ui SR &l &% |
fBeda w1 Tfey a1 15 a1 & faRTer |
s H 0.25% 3MTs AR (BRIH) B S
HRAT =AY | Ythsd & 307 & forg 0.03%
SrgHAE (Uh A& Tf aifex arit @t &% 9)
fBswr @fey | 20-25 feA1 & iRt H
Rarg e TRy | 80—90 faAAT &I uRudedn
H B PHelg o folv IR 8 S B
ISl Bl [ERT | 99 & foly dHerg gag
& AT | B AU |
#Hft 1 20—25 oA & SR H diEf B
Rarg e Ay | Ulths, f9eqd 8iiR
SIRTel & R wfery fdh=dl 1 gometrd
DI BT frshd B | A MaeID ©
al, 10—15 &=l & 918 fvedra gevr T Ay |

58

S8l o Blhs oW, $Ed A0 BT 5%
HhR ol 15 fob 7M™ 9l aer &l &% A YA
I IR AT Bps & AR & fofg 1% are
P07 1 feedrg B | BT BT Bhels dd
TN, ST el Ulell 81 TS 8 &R el
afeqt e ol 8|

SSCIEN]

1-2 R IS & 91§ 2 A1 3 IR S5
R UTCT TeATDHR TR0 & ol AT TR
HAT MY | YoH IGars H Ule BT YRRy
PRAT AT ST TR AR qHI 25-30
Afed T MR B @re I TRIR B X R®
3R UfeRIUr & uger 40 f 3m| ==, 40
5 I BIHRY R 20 & 3™ gerw ufa
TICIR DI % I el <1 A1y | <8t aRE
HAT ARY | 15-20 AT & iRt # =g
SN ARy | mieRmor & 20-25 fasi & 91
Ugell SIS B ST ARy |
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FARM OPERATIONS FOR ARECANUT & SPICES
JANUARY-MARCH, 2021

ARECANUT

Nursery

Based on the availability of seed nuts, in
January re-sowing can be done in
ungerminated bags in nurseries, which are
in operation throughout the year with
water facilities. Sorting and repotting of 3
months old sprouts from primary nursery
to secondary nursery or into poly bags.
Secondary nursery beds of about 150 cm
width, 15 cm height and with convenient
length can be prepared and a spacing of 30-

45 cm may be given for replanting sprouts.

The secondary nursery should be given a
basal dose of decomposed farmyard manure
@ about 5 tonnes per ha. Watering daily
through hose/sprinkler/fine misting.

Regular weeding and removal of weak

seedlings

Overhead shade maintenance with shade
net/thatched areca leaves/plaited coconut
leaves may be provided in the nursery and
regular supervision of shade net position
should be done.

Tie the nets tightly without bending over
the permanent pipes and pillars in the

nursery.

During March the entire nursery area may

be covered to allow filtered sunlight.
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Young garden

Hose irrigation may be given once in five
days or drip irrigation on daily basis @ 20
litres/palm/day

If the existing plaited coconut leaves
provided as shade to young seedlings
decomposed or damaged, replace with new

one.

After weeding, the cut weeds and palm
leaves can be spread over the barren soil in
between rows, which will act as mulching
material and enrich the organic content of
the soil. Mulching with green leaves/coir
compost/5 kg FYM will conserve the
moisture in the young garden during
summer and enrich the physical properties
of the soil.

Measures such as contour bunding,
terracing etc. can be taken up in sloppy

lands for soil and moisture conservation.

Shade management with intercropped
banana and other shade trees in the borders
to reduce the effect of sun. Casuarina and
Glyricidia are also being grown in borders

for shade and as wind breaks.

Old garden

During January harvesting and drying of

ripe nuts may be continued. Also dehusking dry

nuts and grading may be done. It is necessary

to irrigate the garden during long dry spell in

west coast once in 6 days during February for

proper growth and yield. For efficient water
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use, drip irrigation is recommended. Hose
irrigation may be given once in 4 to 7 days at
the rate of 175 litres of water per application.
20 litres of water/palm/day may be applied
through drip irrigation system. In the irrigated
gardens application of fertilizers to supply 50
gm N, 20 gm P,O,and 70 gm K,O per palm

may be carried out.

South west side of arecanut garden may be
protected from sun scorch by wrapping the
green portions of the stem with dry areca leaves,
leaf sheaths or opaque polythene film or
painting with lime. Application of organic
mulches, green/dried forest leaves, areca husk
etc. to the base of the palm helps in conservation
of soil moisture, loosening heavy soils,
increasing aeration and water intake.
Inflorescence die back may be noticed and

controlled.

Generally, attack of pests will be more
during summer months and so surveillance is
very important. Control for mite and
inflorescence caterpillar may be taken up.
Arecanut palms particularly those under
exposed conditions, may show symptoms of

mite attack.

Incidence of spindle bug can be noticed on
the newly unfurled leaves on the crowns as
linear black streaks. Spraying the spindles of
areca palms in infected areas with dimethoate
(Rogor 30EC) 15 ml/10 L of water will effectively
control pest. Very fine spraying must be done,

avoiding the sunny hours of the day.

Against mite attack spray the under surface
of leaves with Dimethoate (Rogor 30 EC) @ 1.5
ml/L of water. Repeat spraying at an interval of

15-20 days if there is recurrence of pest. Many
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Coleopteran coccinellids are predators against

mites.
PEPPER
Nursery

Prepare the potting mixture and put for
solarization for 30 to 45 days. Mix the solarized
potting mixture with biocontrol agents viz.
Trichoderma harzianum or T. viride (1 g per kg
of nursery mixture), Pseudomonas fluorescens
(Strain P1) (20 g dissolved in 1 litre water and
50 ml of this solution to be used for one kg of
nursery mixture) and VAM/AMEF (vesicular
arbuscular mycorrhiza /arbuscular mycorrhizal
fungi) @ 100 cc per kg of nursery mixture,
Pochonia chlamydosporia (1-2 g/kg of nursery
mixture). Such solarized nursery mixture
mixed with above biocontrol agents would
prevent root infection in the pepper cuttings.
(The biocontrol agents can also be mixed with

nursery mixture, even if it is not solarized).

Fill the polybags of size 15 x 10 cm (with
enough perforations) with treated nursery
mixture. Separate the runner shoots from the
mother plant. Avoid using, too tender or too
woody shoots. Cut the selected runner shoots
into 2 to 3 node pieces. Leaves, if any are clipped
off leaving a small portion of petiole on the stem.
Treat the cuttings with cut ends dipped in
Pseudomonas formulation (250 g in 750 ml water)
for 20 minutes. Plant treated cuttings @ 3 to 5
per bag and incubate in mist chambers for 20
days. When cuttings start sprouting, they are

taken out or removed from the mist chamber.

Remove unsprouted and infected cuttings,
if any from the nursery. Water the plants at the

required frequency so as to maintain low
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temperature and high humid conditions. Spray
and drench the plants at fortnightly interval with
2% Pseudomonas fluorescens (Strain P1 or IISR-
6). Drench the infested bags with Chlorpyriphos
0.075%, if meal bugs damage is noticed. Spray
with dimethoate (0.05%), if gall thrips or scale
insects incidence is noticed. Spray with 0.3%
Potassium phosphonate or Metalaxyl mancozeb
0.125% (1.25 g/litre) at fortnightly interval, if
Phytophthora disease incidence is noticed.
Alternatively spray the foliage with 1% Bordeaux
mixture and drench with 0.2% copper
oxychloride. Remove bags with infected
cuttings to prevent spread of disease. Root
infection (root rot) due to plant parasitic
nematodes would result in poor growth, foliar
yellowing and sometimes interveinal chlorosis
of leaves of the rooted cuttings. As a preventive
measure, nursery mixure may be fortified with
talc based formulation of biocontrol agents such
as Pochonia chlamydosporia or Trichoderma
harzianum @ 1-2 g/kg of soil, the product
containing 106 cfu fungus/g of substrate.
Regularly check the nursery for nematode
infection, if any, and remove such bags with
severely infected cuttings from the nursery.
Application of neem cake @ 1 Kg /Pit at the time
of planting may also prevent nematode

infestation.
Plantation

Undertake slash-weeding of the interspace
and hand-weeding at the basins of the vines and
mulch the basins with dry leaves. Remove

hanging shoots in older plants.

Cover the young vines so as to prevent
drying. Inspect and remove plants showing

symptoms of phyllody and stunt diseases (viral).
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Harvesting may be done by observing the
right maturity as indicated by the colour change
in one or two berries in a spike from green to
orange or red. Always ensure threshing of
pepper by hygienic means either manually or
using mechanical pepper thresher. Use only
clean floor made of concrete, bamboo mats or
polythene sheet surface for drying to get clean

produce.
New plantation

During the month of April, plant live
standards like "Nadan Murikku" (Erythrina
variegata), Karayam or Kilinhil (Garuga
pinnata), Ailanthus sp., Glyricidia sp., Jack fruit
tree etc. are suitable live standards / supports
recommended for trailing pepper. In high
altitude areas, Dadap (Erythrina lithosperma) and
Silver oak (Grevillea robusta) can be successfully
used as standards for pepper. Erythrina
subumbrans may be used as standarad in areas
where gall wasp is noticed. The soil should be
well pressed to keep the standards firm in the
soil. Seedlings of Silver oak, Jack etc. are to be
planted 2-3 years before planting pepper. The
spacing recommended is 3 x 3 m on plain lands.
The cuttings of standards are to be planted in
narrow holes of 40 to 50 cm depth. On sloppy
land, 2 m between plants in rows across the
slope and 4 m between rows. Irrigate the

standards till the monsoon starts.
GINGER

Harvesting Ginger may be done after seeing
the indication of maturity. Harvest the already

marked plants separately for seed purpose.

Select plumpy rhizomes, free from disease

as seed materials to the extent required. The
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selected seed rhizomes are first treated with
Dithane M-45 @ 3 g/L or Bavistin @ 2 g/L for 30
minutes as a prophylactic measure against soft
rot disease. If the seed rhizomes are infested
with rhizome scale they may also be treated with
0.05 % Malathion/Dimethoate. After draining
the surface moisture the seed rhizomes are put
loosely in pits of convenient size upto a height
of 10 to 15 cm from the top and covered with
wooden planks. A small hole is provided in the
plank for aeration and the surface plastered with

mud.
TURMERIC

Harvesting may be in progress in all the
major centres of cultivation. Curing of raw
turmeric rhizomes freshly dug out of earth is
essential both for the development of an
attractive yellow colour and characteristic
aroma. For maximum recovery of dry turmeric,
it is beneficial to harvest the rhizomes at about
37 weeks maturity, but for economic retrieval
of the value-added products, rhizomes can be
harvested at 29 weeks maturity. The fingers and
bulbs are boiled separately in pure water until
froth and white fumes appear in plenty and then
they are drained and dried in the sun for 10-15
days until they become dry and hard.

Select well developed, healthy and disease
free rhizomes for seed purpose. Treat the
rhizomes in Copper oxychloride and store in

cool dry place till the next sowing season.
CHILLI

Irrigate once in 20-25 days in black soils and
once in 7 to 15 days in red loamy soils. Change
the lure of pheromone traps for monitoring pod

borers (Spodoptera litura, Heliothis armigera).
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Planting sunflower along the borders can attract
ovipositing moths, thereby saving the main crop
from infestation. Use of poison baits ( 8:1:1
bran, jaggery and chloripyriphos) and placing
them close to the plants proved effective in
controlling immigrating Spodoptera caterpillars
(25 kg bait is sufficient for one ha). Foliar spray
with Bacillus thuringiensis (Bt) at recommended
dose (for example, a product such as dipel can
be applied @ 4 ml/litre, ie, 1 litre/ha with power
sprayer) at early stage of pod borer infestation
can provide effective control. In case of epidemic
situations, application of indoxacarb @ 1 ml per
litre or spinosad @ 0.3 ml per litre will be
effective. Also, for Spodoptera and Helicoverpa,
application of nuclear polyhedrosis virus (NPV)
@ 500 LE per ha at the early stage of the pest

infestation proved to be an effective control.

Spray Captan 1.5 gm or Mancozeb 2.5 gm
or Copper Oxychloride 3 gm/litre of water to
control die-back and fruit rot disease. Start first
picking of Chilli and then the produce is
exposed to sun for 10-15 days. Spreading on
open yards leads to contamination/
discoloration. To avoid this, use mechanical
Chilli drier/Solar Chilli drier wherever possible.
Always dry in polythene sheets/or clean drying
yard. The moisture content of the dried pod is

to be kept between 8-10 %.
TREE SPICES

Nutmeg and clove may require regular
irrigation and has to be very scrupulously
followed. Young plants may be given adequate
protection from exposure to sun. Harvesting
and curing of Clove and Nutmeg may be

continued.
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VANILLA

Irrigation to be continued based on weather
condition and necessity. Always ensure
adequate mulch material with organic debris.
Tying of vines with the standard to be continued
as and when required. Pollinate the flowers
manually between 6 am to 1 pm on the day of
flowering. If slugs and snails found damaging
the vines, collect them manually and destroy.
For this spread wet gunny sacks around the base
as slugs and snails will come and hide inside
the sack during day time. Avoid mulching with
coconut husk as these insects may hide inside
and damage the vines. Use only decomposable
mulch and that too lightly. Always avoid the
entry of chicken inside the vanillary as they may
damage the roots by scratching the mulch

materials.

If shoot tip rot or inflorescence rot is found
spray the vines with 0.2 % Carbendazim to
reduce the disease spread. Vanilla vines
exhibiting any viral symptoms are to be
immediately removed and destroyed. Continue
harvesting. Harvest when light yellowing is
observed at the distal end of the bean to ensure

better quality of cured beans.
SEED SPICES
CORIANDER

Fourth irrigation may be given 90-100 days
after sowing. Fifth and sixth irrigation should
be given 105-110 days and 115-125 days after
sowing respectively. To control the powdery
mildew and aphids spraying of pesticides/

fungicides is recommended.

The crop can be harvested when 50 % of

the seeds mature as indicated by the change of
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straw color to yellow and should be kept in
bundles down in such a way to avoid direct sun
rays on the seeds to get good colour and also to
avoid loss of flavour. After drying the harvested
material, the seeds are separated by light beating

with stick and winnowing.
FENNEL

Crop may be irrigated at an interval of 15-
20 days if optimum moisture is not available in
the soil. To control Ramularia blight at the initial
stage, spraying of 0.2 % Mancozeb 75 WP may
be done or spraying of 0.2 % solution of
Dithane-M-45 is effective to control this disease.
Add 1 ml soap solution / litre of water for better
efficacy. Subsequently, 2-3 sprayings should be
done at an interval of 10 to 15 days on need
basis. Spray any systemic insecticide to control

aphid, if observed.

The duration of the crop is 170-180 days.
All the fruits do not mature at a time and
therefore resort to four to five harvestings at 10
to 15 days interval for economic yield.
Harvesting must be done before the fruits are
fully ripe, that is when the umbels attain a
greenish yellow colour. The harvested umbels
may be dried in the shade under well aerated

conditions particularly for green fennel.
CUMIN

Weeding may be done and crop should be
irrigated if clear weather condition prevails.
Irrigation must be postponed if cloudy weather
condition prevails. To control powdery mildew,
dust 300 mesh Sulphur @ 25 kg/ha in early
morning hours or spray wettable Sulphur
(Kerathane) @ 0.25 % at 15 days interval. For
the control of aphids, spray Dimethoate 0.03 %
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(one ml. per litre of water). Irrigation may be

followed at an interval of 20-25 days.

The crop will be ready for harvest in about
80 to 90 days maturity. Harvesting may be done
in the early morning hours to prevent shattering

of seeds.
FENUGREEK

Crop should be irrigated at an interval of
20-25 days. To control the aphid, thrips &
jassids, spray any systemic insecticides. Repeat
the spray after 10-15 days based on necessity.
Powdery mildew wherever noticed may be
controlled by dusting Sulphur @ 15 kg/ha and
against downy mildew, spray Bordeaux mixture
1%. The crop should be harvested when the
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pods have become yellowish and lower leaves

start shedding.
CELERY

Land should be prepared by 1-2 ploughings
followed by 2 or 3 harrowing and planking for
transplanting. Seedlings may be transplanted
during first fortnight. 25-30 MT of FYM per ha
is mixed in the soil at the time of land
preparation and 40 kg Nitrogen, 40 kg
Phosphorous and 20 kg Potash per ha applied
as basal dose before transplanting. Seedlings
may be irrigated after transplanting for better
establishment. Irrigation may be repeated after
15-20 days interval. First intercultural operation/
hoeing should be done 20-25 days after

transplanting.
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IR A
(FemE—RuciaR, 2020)
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3id ¥ G 31axd & AIG H 3,500 WUy Uy
frcd @ gfg g1 DIiNaDple ¥ T
ERP BT TH—ad HH T IR ATl XD
@ A1g H 3,000 WU U fFaea @I gl

g5 |

MARKET REVIEW
(JULY TO SEPTEMBER, 2020)

ARECANUT

Arecanut (dry) price has expressed an
unvarying trend in Cochin as well as Mangalore
markets during the quarter under review. In
Mangalore, transactions were comparatively
less and price of New Supari stood at Rs.
34,500/quintal during the above period. In
Thalassery, Kasaragod and Panaji markets, the
price of arecanut exhibited an upward trend.
Price of old arecanut in Kasaragod market

increased from Rs. 32,000/quintal to Rs. 35,000/
quintal during the period.

BLACK PEPPER

Pepper market witnessed an increasing
trend in prices. The price of ungarbled black
pepper in Cochin market, which was Rs.
30,700/quintal during the first weekend of July,
2020, had increased to Rs. 33,100/quintal
during the last weekend of September, 2020.
In Kozhikode, the prices of both Nadan and
Wayanadan pepper registered a marginal

increase.

GINGER

Ginger prices displayed an increasing
trend in almost all the markets. The price of
dry ginger in Kochi market had increased by
Rs. 1,000/quintal during the quarter. In
Chennai, dry ginger prices increased by Rs.
3,500/quintal by the end of September, 2020.
In Kozhikode, there were less transactions for
dry ginger. Fresh ginger prices have increased
by Rs. 3,000/quintal in Kozhikode.
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CHILLI

Chilli prices showed an upward trend in
Tuticorin market and registered an increase of
Rs.1,500/ quintal. In Chennai, the prices of
Ramnad and Samba-II varieties dropped by Rs.
500 and Rs. 3,500 per quintal respectively

during the period under review.

TURMERIC

In Cochin market, turmeric prices have
shown firm trend and ruled at Rs. 11,000/
quintal during July to September, 2020. In
Chennai market, the price of both Erode and
Salem turmeric have shown a decreasing trend
and the prices dropped by Rs. 500/quintal for

both the varieties.

GARLIC

Garlic prices in Bangalore showed a mixed
trend during the quarter. Price of medium
garlic, which was Rs. 8,750/quintal during the
initial weeks of the quarter increased to Rs.
10,000 per quintal by the mid of the quarter
and thereafter the price decreased to Rs. 9,000

per quintal.

SEED SPICES

The price of cumin showed a decreasing
trend in Chennai market and price has
decreased from Rs. 20,500/quintal to Rs. 17,500/
quintal. Coriander prices showed a marginal

increase during the quarter.

NUTMEG, MACE & CLOVES

The price of Nutmeg (both with shell and
without shell) and mace showed an increasing
trend during the period under review. Price of
cloves also showed an increasing trend. The
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clove prices increased by Rs. 3,000/quintal
during the same period.

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

following tables.

WEEKLY WHOLESALE PRICES OF ARECANUT

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

July-20 st 19400 28500 32000

2nd 19400 28200 33000

3rd 19400 29000 33000

4t 19400 28600 33000

5t 19400 29500 33000
Aug-20 st 19400 29500 36000

2nd 19400 29700 36000

3rd 19400 29700 35000

4t 19400 29500 35000
Sep-20 st 19400 29800 35000

2nd 19400 30300 34500

3rd 19400 31000 35000

4t 19400 31000 35000

Source : District Economics and Statistics Office, Ernakulam; Regional Statistical Office, Kozhikode.
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KARNATAKA, TAMIL NADU & GOA

(Rs./quintal)

Mangalore Chennai Goa
New Rashi Chali (Old)
Month Week Supari

Jul-20 1t 34500 22500 28000
2nd 34500 22500 28000

3 34500 22500 28600

4t 34500 22500 29300

5h 34500 22500 30000

Aug-20 1t 34500 22500 30200
2nd 34500 22500 30200

3 34500 22500 30200

4t 34500 22500 30200

Sep-20 1t 34500 22500 30200
2nd 34500 22500 30200

3 34500 22500 30200

4 34500 22500 30300

Source: Krishi Maratha Vahini, Govt of Karnataka; Economics & Statitsics , Chennai; Directorate of Marketing, Goa

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

Month Week Kochi Kozhikode Kottayam
Ungarbled Nadan | Wayanadan

Jul-20 1t 30700 29000 31000 33000
2nd 30200 28500 29000 36000
3rd 30300 30000 31000 36000
4 30600 30000 31000 35000
5h 30900 30000 31000 35000

Aug-20 1t 31000 30000 31000 33000
2nd 31500 30000 31000 33000
3 31900 30000 31000 33000
4 31900 30000 31000 34000

Sep-20 1t 31800 30000 31000 33000
2nd 32100 30000 31000 34000
3 32800 31000 31500 34000
4 33100 31000 31500 33500

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
Fresh Dry Dry (white)
Jul-20 1st 5500 28000 34500
2nd 6200 28000 34500
3 6300 28000 32000
4t 6500 28000 32000
5t 6500 28000 31000
Aug-20 1st 6600 28000 31000
2nd 6600 29000 33000
3 7300 29000 35000
4t 7300 29000 38000
Sep-20 1st 6800 29000 38000
2nd 6800 29000 36000
3 7000 29000 38000
4t 7000 29000 38000

Source: Regional Statistical Office, Kozhikode; Economics & Statistics, Ernakulam; Dept of Economics and Statistics,

Chennai.
WEEKLY WHOLESALE PRICES OF CHILLI (Rs./Quintal)
Month Week Tuticorin Chennai
Samba - | Ramnad| Samba-ll
Jul-20 st 10500 18000 12500
2nd 11000 18000 11500
3rd 10500 17000 12000
4h 10500 17000 12000
5 10500 17000 12000
Aug-20 st 10500 17000 12000
2nd 10500 18000 12500
3rd 10500 18000 11500
4h 10500 18000 10500
Sep-20 st 10000 18000 9500
2nd 10000 18000 10000
3rd 11000 18000 9500
4h 12000 17500 9500

Source: ; Directorate of Marketing, Tuticorin; 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

Jul-20 18t 11000 12000 11000 9250

2nd 11000 12000 11000 9250

3 11000 12000 11000 9000

4h 11000 12000 11000 9000

5n 11000 12000 11000 9000
Aug-20 1t 11000 12000 11000 9000

2nd 10500 11500 11000 9000

3w 10500 11500 11000 8500

4h 10500 11500 11000 8500
Sep-20 18t 10500 11500 11000 8500

2nd 10500 11500 11000 8500

3 10500 11500 11000 8500

4h 10500 11500 11000 8500

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
Jul-20 1t 7950 20500 8750
20 7900 20500 8750
3 7900 18500 9400
4 8000 18500 10000
5 8100 18500 10000
Aug-20 1t 8100 18500 10000
20 8100 17000 10000
3 8200 17000 9000
4 8200 17000 9000
Sep-20 1t 8200 17000 9000
20 8200 17000 9000
3 8200 17000 9000
4 8200 17500 9000

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

Jul-20 st 28000 44000 150000 61000
20 27000 46000 160000 60000
3 27000 46000 160000 62000
4t 26000 45000 160000 61000
5 28000 47000 170000 61000
Aug-20 st 28000 47000 170000 61500
20 29000 49000 185000 61500
3 29000 49500 190000 63000
4t 30000 50500 190000 63500
Sep-20 1t 30000 50000 185000 64000
2 29000 50000 185000 63500
3 30000 51000 180000 63500
4n 30000 50500 180000 64000

Source: Economics and Statistics, Thrissur.

*kk

71




RENEWAL OF SUBSCRIPTION FOR
"INDIAN JOURNAL OFARECANUT, SPICES AND MEDICINAL PLANTS" -2021

Renew your subscription for the "Indian Journal of Arecanut, Spices & Medicinal Plants"
(Quarterly) by paying the amount through online at Non Tax Receipt Portal (NTRP) at https://
bharatkosh.gov.in/ and send the receipt generated (e-receipt) after making payment by e-mail to
spicedte(@nic.in or by post to the Director, Directorate of Arecanut and Spices Development, West
Hill P.O., Calicut 673 005. In the email / letter, please mention your complete postal address with
pincode for sending the Journals. A detailed user guide showing step by steps to be followed for
registration and online payment at NTRP is given in the website www.dasd.gov.in. No Demand Draft,

Cheque, Money Order or Cash will be accepted by the Directorate for the Subscription of the Journal.

The subscription rates of "Indian Journal of Arecanut, Spices & Medicinal Plants" (Quarterly)

are given below:

Subscription rates
Inland (4 issues) Annual Rs.200.00
Single copy Rs.50.00
3 Years Rs.500.00
Foreign (4 issues) Annual US$ 20.00
Single copy USS$ 5.00




Tender
Coconut =«
Water

Undiluted, Unpolluted,
Unpoisoned drink

Tender coconut water is the world's
safest natural soft drink. It is
considered the best for its many
properties that cools the body and
also builds immunity.

Tender Coconut Water - the sports
drink rich in potassium and other
vital minerals also contains traces of
vitamins B group & vitamin C.

TR far T

(P H=1e1d, TR THR)
COCONUT DEVELOPMENT BOARD

(Ministry of Agriculture, Government of India)
Tel: 0484-2376265, 2377267, 2376553, 2375266
www.coconutboard.gov.in, Email: kochi.cdb@gov.in



' | FIRNT
IN LIFF CAMPCO CHOCOLATE

f
The Campco Chocolate are manufactured from selected good quality natural Indian made coca bean, ":-'
carefully processed to the rich cocoa aroma and blend with fine quality milk solids and carbohydrates to a 7

homogenous mass creating the finest texture and mellow taste resulting in a nutritious premium product. i

A FSSC 22000:2013, SO 14001:2015,OHSAS 18001:2007 CERTIFIED COMPANY  WwW.Campco.org For trade erquiry - 0824-2888239
Printed at Printers Hub, Kochi - 18



