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Aggregation and Marketing:
Models for Kerala Agriculture
Saji Gopinath

Introduction

Like in many other cases, Agriculture also
poses a paradox in Kerala’s development. Despite
having abundant rainfall, adequate water
resources and fertile soil, the state of agriculture
remains stagnant or decreasing over the years.
During the last 10 years the contribution of
Agriculture to State’s GVA has reduced almost
half from 8.64% in 2011-12 to about 4.61% in
2021-22. Even though there is an increase in
growth of agriculture output during 2021-22, the
trends were negative if we take 5 year average
showing the stagnant nature of the sector. The
total area of cultivation of major crops showed
a marginal decline of around 2% over the last
10 years indicating the need for addressing the
issues in agriculture sector in a comprehensive
manner. The average size of holdings also
showed a decreasing trend from 0.22 ha in 2010-
11 to 0.18 ha in 2015-16* making Kerala as the
State having the smallest average holding size
of agriculture land. It is seen that even though
extent of irrigation of land had increased over the
years, the crop intensity has reduced along with
decline in the number of agriculture workers.
Meanwhile in almost all major crops of the State,

1 Source: A compendium of Agricultural Statistics: Kerala
2023, Department of Agriculture Development & Farmer’s
Welfare, Govt of Kerala

even though the cost of cultivation? had increased
over years, there was no commensurate increase
in value derived from the sale of output. In fact,
in many crops, the farmer gets negative returns,
if she considers the cost of land and other
imputed cost of own labour. For instance, during
2019-20, the output per hectare of Coconut,
the largest crop of Kerala, was Rs 1,61,620
while the direct cost of production accounts to
Rs 77,584. However, if we consider the cost of
land (interest on fair value of land) and Imputed
value of family labour the cost rises to around
Rs 5,38,493%. Thus, it is imperative that in order
to sustain agriculture there is an urgent need to
enhance the value derived from the products so
that agriculture becomes profitable. This can
be done by analyzing the value chain in detail
and addressing potential areas of losses and
exploring avenues for increasing the sales price.
Proper marketing and value addition becomes
essential in achieving this. In this paper, we
look at some of these mechanisms that could
be adopted for addressing the price realization
issues of agriculture produce leveraging on the
appropriate technologies. .

2 Source: Report on Cost of Cultivation of Important Crops
in Kerala 2019-20, Department of Economics & Statistics

3 ibid
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Issues in Agriculture

The nature of agriculture in Kerala can be
broadly divided into three, namely the Plantation
sector (which primarily deals with cash crops
and rubber and generally have a minimum land
size of 2 ha or above), the Small and marginal
farmers and new breed of sustainable and high
value addition farming. Even though Kerala is
lauded for switching to cash crops and rubber
which provide higher returns for the farmers,

unfortunately these high return farm lands form
only less than 2% of the cultivated area of the
State. This has resulted in several issues that
affect the performance of the sector

Reduction in area of cultivation and
productivity

The data on the change in cultivation and
productivity of various major crops of the State
is given in Table 1Taand 1 b

Table 1 a.
Major crops and change in production and productivity over last 10 years
2010-11 2020-21 change in
Cro PRO-

P a|mODUC | mODUG |y [rODUC | OB | gy | B | oD
Coconut 770473 5287 0.007 | 768809 4788 0.006 | -0.22% | -9.44% -9.24%
Rubber 534230 770580 1.442 | 590650 492500 0.834 | 10.56% | -36.09% | -42.19%
RICE 213187 522738 2.452 | 205040 633739 3.091 | -3.82% | 21.23% 26.05%
Pepper 172182 54267 0.315 | 82124 33591 0.409 | -52.30% | -38.10% 29.78%
Arecanut 99834 99909 1.001 | 103159 103159 1.000 |  3.33% 3.25% -0.08%
Coffee 84931 65650 0.773 | 85880 68545 0.798 | 1.12% 4.41% 3.26%
{%Cé(ofgﬁt) 75189 301000 4.003 | 90997 243000 2.670 | 21.02% | -19.27% | -33.29%
Tapioca 72284 2408962 33.32 | 64246 | 3027750 4712 | -11.12% | 25.69% |  41.41%
Mango 62200 380859 6.123 | 76574 575224 7.512 | 23.11% | 51.03% 22.68%
Banana 58671 483667 8.244 | 57695 544189 9.432 | -1.66% | 12.51% 14.42%
Other
Plantain 49129 353772 7.201 | 53659 412864 7.694 |  9.22% | 16.70% 6.85%
Cahew 43848 34752 0.793 | 37923 20909 0.551 | -13.51% | -39.83% | -30.43%
Cardamom 41242 7935 0.192 | 39143 20570 0.526 | -5.09% | 159.23% | 173.13%
Tea 36965 57291 1.550 | 35871 66850 1.864 | -2.96% | 16.68% 20.24%
Nutmeg 17545 11911 0.679 | 23510 14911 0.634 | 34.00% | 25.19% -6.58%
Pappaya 16156 100772 6.237 | 14999 89547 5.970 | -7.16% | -11.14% -4.28%
Cocoa 12488 8673 0.695 | 14613 18762 1.284 | 17.02% | 116.33% 84.87%
Tamarind 11924 31794 2.666 8388 29129 3.473 | -29.65% | -8.38% 30.24%
Pineapple 10216 85526 8.372 | 11017 112152 10.180 |  7.84% | 31.13% 21.60%
Ginger 6088 33197 5.453 2700 12095 4.480 | -55.65% | -63.57% | -17.85%
Pulses 3824 2908 0.760 1981 1923 0.971 | -48.20% | -33.87% 27.65%
Sugarcane 2845 27184 9.555 921 10666 11.581 | -67.63% | -60.76% 21.20%
Turmeric 2391 6198 2.592 2217 7420 3.347 | -7.28% | 19.72% 29.11%
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Jowar 2208 1128 0.511 231 204 0.883 | -89.54% | -81.91% | 72.87%
Iﬁft‘mnd' 1503 1867 1.242 111 141 1.270 | -92.61% | -92.45% 2.26%
cloves 1123 90 0.080 787 58 0.074 | -29.92% | -35.56% -8.04%
Sesamum 519 228 0.439 595 148 0.249 | 14.64% | -35.09% | -43.38%
Cotton 501 124.27 0.248 5 81.77 16.354 | -99.00% | -34.20% | 6493.19%
f,g‘;gf; 312 4887 15.663 309 4357 | 14.100 | -0.96% | -10.85% |  -9.98%
RAGI 263 212 0.806 230 330 1.435 | -12.55% | 55.66% |  77.99%
Maize 180 15 0.083 108 117 1.083 | -40.00% | 680.00% | 1200.00%
Garlic 165 1508 9.139 203 1068 5.261 | 23.03% | -29.18% | -42.44%
Small 62 61 0.984 51 38 0.745 | -17.74% | -37.70% | -24.27%
Millet* ' ’ : : ’
Wheat 1 1 1 2 3 1.5 | 100.00% | 200.00% 50.00%
Vegetables
potato 975 19050 | 19.538462 446 6038 | 13.53812 | -54.26% | -68.30% | -30.71%
chillies 1393 1348 | 0.9676956 1990 1869 | 0.939196 | 42.86% | 38.65% -2.95%
Drumstick 16127 15838 | 0.9820797 | 14394 13700 | 0.951785 | -10.75% | -13.50% -3.08%
) Table 1 b. Cabbage 387 170 | -56.07%
Change in Area of cultivation of Vegetables
Bottle Gourd 134 249 85.82%
Vegetables (Hectares of cultivation) .
Onion 40 7 -82.50%
2012-13 | 2020-21 | Change .
Cauli Flower 14 34| 142.86%
Payar 7317 5922 | -19.07%
beetroot 12 3| -75.00%
Bitter Gourd 2347 2232 -4.90%
In addition to decline in area of production in
Amaranthus 1568 2169 38.33% .. .
almost every crop, the productivity of Kerala is
Cucumber 1426 978 | -31.42% below world average and far below the Best-in-
Carrot 1298 885 | -31.82% Class performe.r. With country having free Frade
agreements with ASEAN and other regional
Ladies Finger 1264 1576 24.68% networks, this can create a huge impact on the
Pumpkin 1238 1297 4.77% plantation sector which was a major driver of
i growth in Agriculture.
Little gourd 1071 1770 65.27%
Snake Gourd 975 879 -9.85% Small and Marginal farmers
Brintal 864 1556 80.09% Over 94% of landholdings of Kerala are
Trinja . .

) ? of less than 0.5 ha size. Coconut, Banana,
Beans 862 1161 34.69% Aracanut, tapioca, Rubber, Rice Pepper, Rubber
Ash Gourd 850 1101 29.53% & Vegetables form the major crops cultlvated. in

these small farms. Almost all crops are facing

Small Lemon 609 513 | -15.76% major problems ranging from crop failures to

Tomato 570 442 | -22.46% market fluctuations. This has lead to drastic

- reduction in income derived from farms. This
Big Lemon 547 428 | -21.76% . . . v

coupled with alternative job opportunities in
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the booming construction sector and rise in
land price for alternative use is resulting in wide
spread migration of farmers and farm workers
to other jobs. The problems of agriculture
in Kerala is depicted in figure 1. As shown
in figure 1, Low farm productivity, Diseases,
Marketing problems, Natural calamities, Low
Value addition, low availability of farm labour
and Small farm size are the common problems
facing agriculture in the district. Several
initiatives from various agencies have addressed
many of these issues in isolation like pest &
disease management schemes, market support,
infrastructure development for value addition
etc. (shown by dark circles in fig 1) Clustering
of marginal farmers are also being attempted
to solve the issue of small farm size. However,
despite spending several crores of rupees under
various schemes, the growth rate in agriculture
is still remain stagnant, which necessitates a
relook at the problems in close quarters.

A closer scrutiny of the agriculture sector
gives more insights into the problems and
the issues which were not addressed in a
comprehensive manner in the earlier planning
exercises. Many of these latent factors have
hampered the effective deployment of solutions
to the problems shown in figure 1. These are

depicted in figure 2.

/ Agriculture
2. Diseases
Migration
3 Marketing
Problems ,
Llow /
4. Natural —»\  Productivity /
Calamities
5.Low Value
Addition
7.5mall
Farm Size

6. Low Labour
Availability
Alternative
opportuniti
1 .
Fig 1:

Fig 1: Problems of Agriculture in Kerala
Problems of Agriculture in Kerala

Low Farm

Low Growth in

\ J

As shown in Figure 2 in dotted lines, many
of the causes which are treated now are in fact
symptoms arising from a few fundamental
issues in the sector. For example, the general
belief is that disease is an exogenous factor and
proper farm management can solve the issue.
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However, due to small farm sizes, adoption of
best practices among farms vary drastically and
a small ill-managed farm can accentuate the
disease spreading propensity even if all other
farms in the region adopt disease management
practices. Similarly, the small farm size is one
of the primary reason for marketing problems
as agriculture produce being a commodity, the
best way to realise sales is through producing
large quantities of standardised products.
With each farm carrying out differing farm
management practices, the standardisation of
products is absent in farms making it difficult to
realise bulk sales. All these are leading to poor
productivity and resultant low farm income
forcing farmer migration and increasing levels
of homestead farming with poor and differing
farm management practices. The policy support
in making farming universal also add to the
problem. Unless these issues are addressed
comprehensively, the revival of agriculture will
continue to be a mirage.

There are also 3 systemic issues which
accentuates the current situation in agriculture.
These are (as shown in fig 2) are adequate supply
of farm produce to affect modern marketing
methods, availability of adequate farm credit
and proper risk mitigation frameworks. While
the all the factors are result of marginalisation
and farm size reduction, the issue of supply
needs closer attention, as common rhetoric for
agriculture distress is the lack of market and
not lack of supply. This is described in the next
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Issue of Supply of Marketable Produce

It is seen that cost of production generally
increases as the holding size decreases.
For instance, in a field study conducted by
Government of Kerala, it was seen that the cost
of cultivation of Coconut in a small farm was Rs
6,33,636 while a large farm was only Rs 5,43,435
during 2017-2018. On the other hand, the value
of output per ha was low in small farm was low
at Rs 1,45,061 while it was Rs 1,67,815 in a large
farm. Such differences are seen in case of other
crops also. All these indicates the challenges of
the small format agriculture in Kerala.

Effective implementation of land ceiling act
has resulted in ownership of agriculture land
with a large number of people in the State.
Though this has resulted in small farm sizes and
the associated problems discussed so far, it had
also resulted in equality and inclusivity among
people and has contributed substantially to the
overall development of the State. Moreover,
the small farm sizes had led people to adopt
homestead farming with multiple vocations
like cattle rearing, poultry and aqua culture
integrated with agriculture and this mixed
mode of working had ensured subsistence for
the dwellings. This Kerala Model of agriculture,
however is not sustainable in the long run as the
other vocations like jobs in construction sector
and service sector has started yielding higher
returns. This had led to migration of people out
of farm sector and led to the overall decline of
the sector. Moreover, most of the producers of
agriculture produce chose to make sales in the
local market or to the intermediaries making
availability of large scale produce extremely
difficult in Kerala. The problem is compounded
due to the lack of APMC Act and resultant
mandis (large markets) in the State. Even for the
major products of the State like Coconut, the
major markets for trade has thus shifted outside
the State. Lack of such large availability of
produce also severely limit down-stream value
addition as industrial enterprises that convert
fresh produce into value added products require
continuous supply of large quantity of raw
material (agriculture produce) to maintain their
operations. This has resulted in an interesting
situation that the main processors of the value
added products from Kerala, be it coconut or

Rice, the processing units are situated outside
the State. And some of the major agri processing
units operating in the State in oleoresins or
cashew, actually brings large volume of produce
from outside the State for its functioning. Thus,
while the distributed ownership of agriculture
land and decentralised production in homesteads
has ensured equity, it had resulted in lack of
competitiveness in agriculture sector in most
of the crops when compared with other leading
regions in the country and the world. Thus,
despite having several natural factors favouring
agriculture, the State continues to have stagnant
growth in the sector.

Aggregation of Marketable Produce

In order to solve the paradox faced by the
agriculture sector in the State, there is a need
to address the issues related to decentalised
homestead production. As discussed earlier, the
small holding size has resulted in a) increase in
cost of production b) reduction in farm income
(value realized) c) availability of large scale
supply of products d) limited presence of units
operating in agro processing sector. Even though
the average size of the holdings is much bigger
in other States of India, even there, the size is
still small compared to international average.
However, the presence of large scale markets
(mandis) and regulatory frameworks still ensure
availability of the produce in large quantities
in such markets. While this may not have
benefited the producer and end consumer due
to presence of large number of intermediaries
in the value chain, this has certainly supported
the development of agriprocessing sector in a
positive way in those regions.

In order to accelerate the growth of
Agriculture sector in the State there is certainly
a need for farmer realising more value from her
produce. As seen in Table 2, in most of the cases
the farmer is having negative return especially
when one considers the opportunity cost of land

and her own labour.
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Table 2
Cost of Production and Value realization in select crops during 2019-20 in Kerala*

Small farm (<0.4 ha for paddy and <0.2 for other)s Big Farm (>=2 Ha)
Cost Cost Value as
C inclusive value Value as Value as inclusive value Value as ercent-
rop Direct | of land real- percentage | percentage | Direct | of land real- percentage I; o of
Cost cost and ised of Direct of Total Cost cost and ised of Direct T% tal
own cost cost own cost cost
labour labour

al 79860 294166 | 106091 133% 36% 63598 207696 98635 155% 47%
paddy % % % %
Coconut 76187 528691 | 145061 190% 27% 77388 545247 | 167815 217% 31%
Arecanut 98042 621619 | 228887 233% 37% | 106986 539994 | 260726 244% 48%
Tapioca 122440 533041 | 358153 293% 67% | 121482 427191 | 322142 265% 75%
Banana 215424 624090 | 507820 236% 81% | 233637 536369 | 564027 241% 105%
Pepper 88199 581151 | 215198 244% 37% 69935 453850 | 192577 275% 42%
Ginger 188845 598898 | 474708 251% 79% | 114805 510544 | 599480 522% 117%
Turmeric 132781 521472 | 313259 236% 60% | 170771 367833 | 339872 199% 92%
Pineapple | 188043 496939 | 361908 192% 73% | 248692 740609 | 362041 146% 49%
chl)ﬁicri 176395 616443 | 362526 206% 59% | 145821 508772 | 407637 280% 80%
Cowpea 139977 495956 | 331335 237% 67% 66003 208207 | 129428 196% 62%
cardamom | 136468 564826 | 526335 386% 93% | 148475 295050 | 427868 288% 145%

4 Data compiled from various government reports

From table it is seen that in most crops, be
it large or small farms, the value realization is
more than the direct cost of production. This
was achieved through the scientific methods in
cultivation and harvesting and through use of
better seedlings and farm management practices.
However, this realization does not account for
the cost of imputed labour put by farmer and
family (in homestead farms, this is very high)
and the opportunity cost of agriculture land. As
seen in table, once these factors are accounted
almost all crops show negative return in small
farms and barring ginger, banana and cardamom
in large farms. It is also evident from the table
2 that in order to make agriculture viable and
sustainable there is a need to at least double
the value realization so that value derived will
completely negate the cost of cultivation and
make agriculture competitive.

There are two ways in which the farming
can be made profitable : 1) reducing cost of
production 2) increase value of output
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Reducing cost of Production

The components of cost of production
include the labour cost, cost of inputs, working
capital cost, the opportunity cost of land etc.
Given the high standard of living and shortage
of agriculture labourers, none of these costs can
be reduced significantly. Through creation of
cold chains and other storage infrastructure and
through innovative financing mechanisms like
warehouse receipt financing, some elements of
cost can be marginally reduced. This any way
will not result in substantial savings for the
farmer

Increase value of Output

As reduction of cost of production can only be
marginal, it is imperative to explore measures to
enhance the revenue derived from the produce.
This can be achieved through following means

1) Value addition through agri processing

2) Export to markets that provide higher value
for the produce



In both these cases, the single determining
factor is the availability of high quality produce
in large quantities. In the case of agriprocessing
units, as discussed in the earlier sections, there
is a need for continuous flow of high-quality
products in large volumes which is difficult from
the current model of homestead farming with
uncertain production volumes. Moreover, since
production is decentalised, the logistics cost of
aggregation and supply is also high, increasing
the input costs to the processing units. On
the other had fresh produce like vegetables
certainly can fetch a higher margin if exported
to right urban consumer markets. As homestead
production has limited use of pesticides, the
produce from such units are often organic or at
least in safe to eat category making their demand
high in distant markets which are not very price
sensitive. However, in order to reach out to these
markets at lowest logistics cost, there is a need
for aggregation of produce at source.

The bane of local produce -local market
practice

While homestead farming has its own merits
in the socio economic landscape of the State,
there is a need to analyse the current model
of marketing adopted for the products from
such distributed farms. It is often seen that the
local produces are sold in local markets and
mechanisms are even promoted to limit their
sales within adjoining areas of production.
Unfortunately this make little economic sense as
the local markets are often price sensitive and
thus the value realization continue to be low for
the farmer. The model is still hailed and promoted
as the alternative- aggregation by a middle man-
historically has given even lower returns due to
disproportionate profit being pocketed by the
middle man. It is important to understand that
the middle man provides multiple services like
aggregation and disaggregation (at consumer end
making a basket of assorted products), logistics,
credit, storage and even price guarantees in
some cases. Towards this, he takes a substantive
portion of end customer sales value making the
producer end up in relasing very low value for
his produce. The solution to this issue, however,
is not to shift to a direct sales model to a price
sensitive market but to explore the ways of

reaching out to the foreign® markets in a cost
effective way. Aggregation of products will
become significant here

Aggregation is the process of collecting
and pooling agriculture products from small
and marginal farmers to achieve economies of
scale. One way of implementing this is through
the creation of farmer producer organizations
(FPOs), which are owned and operated by
farmers themselves. The FPOs act as a link
between the farmers and the market, and they
facilitate the sourcing, grading and packaging of
agriculture products. By pooling their produce,
the farmers can thus achieve economies of scale
and take their products to distant markets for
realising better prices for their products. But
it is important to ensure that such aggregation
should also enable the farmers to access credit
and other support services, which are otherwise
provided to them by the intermediaries at a huge
cost

Challenges to Aggregation and Solutions

While aggregation of products by FPOs seems
to be a good model to relaise higher value for the
agriculture products and to address the issues
plaguing the agricultural sectors, the model has
its own challenges as the production is highly
decentralised and farmers have to autonomy to
chose the nature of their crops. It is often seen
that there is a ” herd” mentality in farming
with same type of crops getting harvested at
same time. This results in glut situations and
subsequent low realization of value. Lack of
visibility of market and advance information
on market situations often prove to accentuate
this situation. In order to address this FPOs
can adopt technologies that provide them with
market trends in advance. There are several
startup companies who provide technology
enabled intermediary services to connect FPOs
with end customers or other stake hodlers in
the value chain. In order to realise high value
for their produce, FPOs needs to align with such
new age agritech players to effectively use such
models for marketing

5 Foreign here signifies the markets outside the production
area and not international markets alone
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Summary

As a traditional agrarian State, Kerala boats
of being the best “green” State in the country.
However, the performance of its agriculture sector
needs substantial improvement. Enhancing
production, productivity and value addition of
the produce are often thought of as methods to
address thisissue. But with the small land holding
pattern and homestead model of farming, the
value realization from farms are very low leading
to vicious cycle of destruction in the sector. As
homestead model of farming continue to be
significant in the socio-political ecosystem in
the State, there is a need for aggregating the farm
produce with the help of technology to realise
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higher value through positing the products in
right markets. Rather than focusing on the price
sensitive local market to avoid problems with
the intermediaries, there is an urgent need to
aggregate the produce through Farmer Producer
Organisations to create marketable surplus that
allows to ship the products to distant markets
for high value realization in a very cost effective
way. By adopting right agritech solutions, FPOs
can identify market trends and position their
products appropriately to the right markets.
Through this placement, farmers can realise
better yield for their produce and could make
agriculture a rewarding profession in the near
future



IV

A Note on Value Addition in Agriculture
and Policy Requirements

V. Namasivayam

In the 13" and 14% Five-Year Plans of Kerala
a special emphasis was given on food and agro-
based industries to rejuvenate the growth in
Kerala’s agriculture. The expectation is that by
enhancing value addition opportunities, the
price realisation for agriculture producers will
improve through stable demand. In this note an
attempt is being made to explain the prevailing
structure and arrangements in agricultural
commodities supply chains in general and the
learnings if any for Kerala specific situation.
More importantly, the focus is on the nature of
state interventions required to achieve the single
most vital objective of enhanced income for
small holders of Kerala.

1. What is value addition?

Agriculture  commodities in  general
considered as generic and undifferentiated
products compete with one another primarily on
the basis of price. On the other hand the value
addition arises from product differentiation
and meeting the specific customer/consumer
needs in different market segments. This generic
characteristic of the agriculture commodities
defines the nature of its supply chains and
establishes the bargaining powers of different
players in the value chains. In contrast to
industrial supply chains this characteristic set
the boundary condition for supply chain value
captures between the lead player (one who has

a connect with the end consumers to cater as
well as shape the demand) and other players
including the producers.

It is important to note supply chains are not
defined by the unidirectional relationship from
upstream (producers) to downstream (retailers).
Supply chains are dynamic and dialectic as
players influence each other in the chain, though
the role of lead players is critical. Value addition
is done by different actors throughout the supply
chain at different stages. The size of value added
is determined by the end consumer’s purchasing
power and willingness to pay. The typical
dimensions of value addition in agriculture
commodities are:

* Delivery flexibility and delivery times: The
supplies are seasonal and bulky while the
consumption is more gradual and through
the year. Increasingly this issue is considered
as more than mere a storage infrastructure
availability. Forecasting the nature of demand
as well as quantity assumes importance
to initiate tactical changes. Provides
opportunities to identify value addition
potentials keeping in view the end user
requirements.

Supply risk mitigation: Assurances on quality
and quantity of produce as per schedule
provides supply security to all the players in
the supply chains.
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* Costs: The costs of logistics and transportation
plays an important role other than
production costs. Minimising rent seeking
through multiplicity of trade layers through
appropriate institutional changes is required.

* Quality: In addition to product specific
standards, the quality is also getting defined
in terms of “Sustainability Standards” such
as “organic” or ESG certifications.

e Innovations: Applicable to all stages of the
supply chains, covering products, services
and processes.

2. Supply chains, market structure and
value addition

The market structures for agricultural
commodities could be classified in to 3 analytical
categories -- Local, National and Global -- for
identifying value addition opportunities and
constraints. Though these market segments
operate as subsystem of one larger system, the
supply chain actors and players are different.
Increasingly one could observe while Global
market lead players operate in national and
local markets, the same is not true of local and
national players.

The value addition potential is directly
linked to purchasing powers and income levels
of these subsystems. Being part of the global
supply chain provides an opportunity for
higher value addition though proceeds of this
additional values need not be equitably shared
with the producers. Also, due to scale effects,
the unit costs of value-added product are quite
competitive. The global value chains (GVC) are
dominated by few western players.

The domestic value chains (DVCs) are getting
organised due to opportunities arising from the
growth of urban centres with higher income in
low and middle income countries (eg: Reliance
Fresh). Reliance Fresh started in 2006, today
operates more than 2700 outlets and sells
around 200 MT of fruits and over 300 MT of
vegetables every day. Though the value addition
is somewhat less in comparison to GVC, these
market segments are growing fast in the recent
times. The market access to local market is the
easiest with very little barriers. However, many
a times low quality and rejected products from
other two systems are sold in local market.
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Though these 3 market systems function
independently, they are integrated through a
global trading system that controls the financing
and technology, resources, and market access.
The international lead firms in the supply
chains have access to all the 3 segments of
the market through their highly differentiated
product portfolio. These firms also have access
to the outputs of small holders through their
procurement process. On the other hand,
market access of small holders dependent on
their technological capabilities, infrastructure,
bargaining power and more importantly market
knowledge and orientation. The institutional
arrangements and state support assumes critical
importance given this handicap.

The horizontal relationships in the supply
chains also assuming increasing importance
to minimise transaction costs and improve
governance arrangements. The producer
cooperatives, private certification of quality and
ESG governance arrangements are increasingly
promoted.

The value chain for non-food agricultural
commodities like cotton, rubber etc is somewhat
different and offers greater potential for vertical
integration within a market system.

3. Value Addition and Value Capture

In GVCs by keeping the value adding key
activities in the western countries, the lead
companies in the supply chain create asymmetric
power relations and share the benefits accrued
inequitably. Studies on boom in the vegetable
and fruit sector of several East African countries
indicate that it did not lead to an increase in
production of high value products nor a decrease
of poverty.

Others point out through specialisation in
“fair trade” and “organic products” there is a
room to enhance the value addition of producers
of developing countries. The emergence of
speciality coffee markets is shown as value
differentiator. (eg: the Araku coffee model in
Andhra Pradesh). A recent study of the speciality
coffee market shows the share of the producers
as follows:



Farmers get a fraction of the money you spend on your morning coffee
Cost breakdown for a £2.50 cup®

Wholesale coffee
Coffee 10p cost breakdown

Milk 10p

Cups/stirrers Profit 25p Processor

/napkins 18p 0.4p
Tax 38p

Transport 0.3p
Roaster

costs and margin Exporter/trader

8p 0.2p
Shop/rent
88p

* May not add up to fotal due fo rounding
Sources: Allegra Strategies; International Trade Centre; FT calculations
©FT

As it could be seen here 80 per cent of the
wholescale coffee price is taken by the roasters
while the growers take about 10 per cent.
The transport, trade margins etc have also
significantly come down. The world’s top 10
roasters led by Nestle, JAB and Lavazza handle
about 35 per cent of the world’s coffee.

4. Strategies to enhance small holders
shares in value addition

The above analysis indicates the complexities
involved in being part of a GVCs as well as
concurrently enhance the share of the growers
in the value added. The following interventions
could be explored by the government given the
current realities of the supply chains:

a) Minimise the costs burden of the small
holders: Common infrastructure for potential
value addition, reduction in energy costs
embedded in all value addition activities,
Laboratory facilities for testing and certification,
concessional working capital, technology
support for productivity improvement.

b)  Regulation and Certification: Develop
science based alternative system of regulation
and certification on safety, pesticide residues
etc. The current market driven “organic” and
ESG certifications are exclusionary and prevents
the market access to small holders.

¢) Institutional Reforms and Strengthening:
The producers’ cooperatives need to be
strengthened to enhance the bargaining powers

of the small holders. A “full cycle” approach
is required in creating and strengthening
institutional structure across the value chain.
Learning from other successful cooperative
institutional arrangements in western countries
is important.

5. Kerala Government interventions

Keeping the above understanding, during
the 13" and 14™ Five year plan period specific
efforts are being made by the Kerala Government.
The efforts are focused in achieving the three
distinctive but related objectives — Productivity,
Profitability and Sustainability. Some of the key
initiatives are highlighted below for various
commodities.

Rubber: A new directorate for Rubber is
created under Industry Department to provide
necessary focus on supply chains to create more
diversified demand for rubber. The special focus
is on non-tyre segments to balance the powers
of the key players in the current dominant
supply chain. A new entity called Kerala Rubber
is incorporated to implement this strategy by
developing appropriate business models.

Coffee: Wayanad contributes to about 80
per cent of Kerala’s coffee production and is
exclusively a Robusta coffee growing region. The
GVCs for western coffee market prefer Arabica
for their speciality coffee market and hence
the export potential for better price realisation
is diminishing. Given this supply chain
development the Government is developing a
coffee processing centre exclusively for small
land holders to reposition the market for local/
national demand. There are also efforts to brand
it as “Malabar Coffee” with “carbon neutral”
cultivation. Currently, the lead players in
Wayanad coffee chain are global players like
Nestle or national players like Café Coffee Day.

Food Parks: Government is implementing
Food Parks with modern common facilities to
promote MSME industries in the sector. The
mega food park in Palakkad is expected to cover
the produce from six districts of Northern Kerala.
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Climate Change and Agriculture
In India

T. Jayaraman

The impact of global warming is emerging
as a major challenge for agriculture all over
the world, particularly for the peasantry
and rural labour in developing countries,
and especially so in India. There are three
significant dimensions to this challenge
that this brief note draws attention to. The
first, is the challenge to the development of
productive forces in agriculture. The second
is the manner of dealing with climate change
by various sections of the establishment
that poses a new threat to the livelihoods,
incomes and well-being of the peasantry
and rural labour. Developing countries, in
this context, also face renewed pressures
from imperialism, which seeks to resolve
the climate crisis, that they are substantially
responsible for, by shifting the burden on to
the farmers and agricultural sector of Third
World nations.

Sharing the global commons - the global
carbon budget

2.

Over the last decade, it has now become
clear scientifically that the increase in
global average temperatures over the pre-
industrial levels is proportional to the
cumulative emissions of carbon dioxide,
primarily from humanity’s use of fossil fuels
for various purposes including industrial
and economic activity. Therefore, to limit
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temperature increase to 1.5 deg C or 2 deg
C above the pre-industrial level, there is a
limit to the cumulative emissions of carbon
dioxide from the entire world. This limit on
the cumulative emissions of carbon dioxide
is referred to as the global carbon budget.

This of course means that such emissions
must eventually cease, a state which
is referred to as reaching “net-zero.”
However, it is not the timing of net-zero
that determines temperature increase but
the total emissions of carbon dioxide till
net-zero that determines the extent of
temperature increase. Hence the cumulative
emission of the world needs to keep to a
global carbon budget.

There are other greenhouse gases whose
emissions also lead to increase in
temperature, especially methane and nitrous
oxide, which must also be controlled. But
the most damaging of these gases, because
of its long-term impact, is carbon dioxide.
This point is of particularly importance to
climate change and agriculture. Methane
and nitrous oxide emissions from agriculture
are not comparable in their danger to
methane and nitrous oxide emissions from
industrial sources, and in the absence of
actual expansion, they do not contribute to
global warming.



Global warmingdue to the use of fossil fuels is
a genuine contradiction in the development
of productive forces of humanity,
particularly under capitalism. On the one
hand, fossil fuel use has helped the growth
of the productive forces, such growth being
a pre-condition for going beyond capitalism
eventually. In doing so, it has also provided
the means to lower the direct dependence
of human society on Nature, which has
brought enormous benefits. However, it is
also the continued use of fossil fuels that
can also threaten humanity itself and hence
poses the necessity of transforming the way
productive forces grow, without dependence
on fossil fuels.

The technological and economic challenge
of global warming lies in the need to cut
down fossil fuel use and find alternative
products and processes to substitute
for fossil fuels in a manner that is both
technologically and economically feasible.
Till such time as this is possible, the use of
fossil fuels is a necessity. Agriculture is a
good example of the necessity of fossil fuels
as modern agriculture depends very much
on chemical fertilizer use which is a by-
product from petroleum.

Since all countries need some level of fossil
fuel use, the global carbon budget, which is
a common resource of all humanity, needs
to be shared equitably between and within
countries. At the same time, the global
carbon budget also needs to be shared in a
rational manner between different aspects
of human activity, especially economic
activity.

With the growth of productive forces across
the world in a highly uneven manner under
capitalism, the developed countries have
used up a major part of the global carbon
budget. As a result, while the global average
temperature has risen by 1 degree C over the
pre-industrial level, only a limited quantum
of emissions is possible in the future. But
even today, despite thirty years having
passed since the Rio Earth Summit of
1992, when the problem of global warming
was formally recognized by all countries,
the developed world is appropriating a

10.

disproportionate share of the carbon budget.

All developing countries, particularly in
South Asia, Africa and Central and South
America still need a considerable level
of economic development to assure their
people of a decent level of well-being.
Such development cannot be achieved in a
technologically and economically feasible
way without the use of fossil fuels until
alternatives are available. But developed
countries who wish to take the economically
easiest path to a fossil free future, utilizing
their existing industrial capacities to the
utmost and maintaining their economic
dominance, are focused on placing as much
of the burden of limiting emissions on the
developing countries as possible. This is
the origin of the constant confrontation
between developed and developing nations
at the United Nations climate summit that
takes place every year.

Within countries, the challenge lies in
sharing the burden of moving to reduce
emissions across different sectors of the
economy and the extent to which the cost
of reducing emissions is borne by different
sections of society. This too is a source of
confrontation on climate change, especially
noticeable in developed countries.

The impact of climate change on
agriculture with special reference to India

11.

12.

13.

Since agriculture is an activity that is,
even today, directly dependent on Nature
despite the high level of advance in various
aspects of agricultural science, agriculture
is primarily a victim of climate change.

Crop production is affected by global
warming through rising temperatures,
changes in the variability of temperature,
changes in rainfall and rainfall patterns,
and changes in the behaviour of pests and
weeds. Climate change may particularly
affect some aspects of the growth cycle of
a crop more than others and the impact of
global warming on different crops varies.

Livestock and fisheries will also be
affected by global warming, especially by
rising temperatures and for livestock the
combination with humidity. Diseases may
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15.

16.

17.

also become more frequent because of
various consequences of global warming.

The changes in crop production or other
aspects of agriculture may not be uniformly
positive or negative. Crops and crop
production typical of tropical regions may
start migrating to higher latitudes and the
latitudinal range of types of livestock may
change. Similarly, fishes in the oceans may
move from one region to another where they
may thrive. Some species will of course
definitely will not survive and this number
increases as global warming increases.

The impact of climate change will threaten
both food security of India as a whole and
the incomes and livelihoods of millions of
households dependent on agriculture and
related activities. Italso threatens agriculture
on a global scale, thus compromising the
food security of the world of the future.

Climate change is not yet the principal
threat to agriculture and especially the
incomes and livelihoods of the small
producers and labour, in agriculture and
the rural sector. It is not easy to estimate
over what time-scale it will indeed attain
that status. Govt of India studies, especially
the one reported in the Economic Survey
of 2017-2018, have noted that the primary
impact of climate on Indian agriculture is
through extremes with drier conditions and
above normal higher temperatures having
a greater impact than wetter conditions or
below normal colder temperatures. While
there is some indication of shifts in India’s
climate extremes, the link to the variability
of agricultural production from climate
change has not been established clearly in
the scientific literature.

One important reason for concluding that
climate change is not an immediate threat
can be understood by noting that there is an
overall rising trend in crop production and
productivity, though there are important
variations in this trend, between regions,
crops and over different time periods. In
this context, examining the differences
in production and productivity, between
regions inside India, between different
socio-economic categories of producers and
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labor in agriculture, and between India and
other countries. shows that climate change
does not yet limit the scope for improving
productivity.

a. The differences between India and
other countries shows the capacity
to increase productivity that is still
available despite global warming
having warmed the Earth by 1.1 deg C
above pre-industrial levels. In six crops
(rice, wheat, maize, sorghum, soybean,
and millets) where India is among the
top 7 in terms of production, it is below
the world average in productivity in
five out of these six. In specific crops
India even lags behind countries such
as Vietnam, Bangladesh and Nigeria,
and of course behind China and the US
as well.

b. In the differences between small
producers and the large capitalist and
traditional landlords as well as sections
of the rich peasantry, we can see that
climate does not hinder the process of
accumulation by the dominant rural
classes. This shows that climate is not
cause of the current agrarian distress
in any fundamental sense, though
climate variability does lead to losses
periodically for all farmers.

¢. The inter-regional differences in
productivity inside India are also
well known to be due to a number
of non-climatic reasons, including
long-standing  structural economic
ones. There is therefore ample room
for productivity enhancement by
overcoming these barriers as well.

18. The instability of the incomes and
livelihoods of the peasantry has long
preceded the threat of climate change.
Apart from the natural instability of
incomes and livelihoods of any small
producer under capitalism, agriculture
suffers also from the inherent variability
of weather and other aspects of the
natural and environmental conditions
of production. Such inherent instability
cannot be confused with the impact of
global warming, which leads to both



additional climate variability as well as
changes in the average value of climate
variables. Such confusion and inability
to conceptually distinguish between
inherent climate variability and the
impact of global warming, often leads to
all climate variability being incorrectly
attributed to climate change. All climate
variability is often mistakenly assumed
by many, including in government, and
civil society organisations to be due to
climate change.

19. It is important to distinguish between
climatic change related factors and other
factors since wrongly attributing all
problems to climate change will provide
a further excuse to governments for the
neglect of agriculture, exacerbating
the withdrawal of state support and
worsening the condition of the large
population that is dependent on it.

The developed country offensive against
Third World agriculture

20. The developed countries have launched a

21.

multi-front offensive to promote Third World
agriculture as an arena of mitigation rather
than adaptation. Unable to control their
emissions from non-agricultural activity for
both economic and technological reasons,
and unable to control their own high levels
of fossil fuel dependence in production and
consumption, they are putting pressure on
developing countries to turn their natural
resources such as forests and agriculture
into the arena of mitigating global warming.

Focusing on mitigation rather than
adaptation has led to an increasing
thrust on treating farmers as agents of
conservation of natural resources rather
than producers. This thrust also affects
agriculture in the developed countries
themselves, where there is now much
greater effort at mitigation in agriculture
than in other areas of industrial and other
non-agricultural economic activity. The
only non-agricultural activity where there is
some transformation is in the production of
energy through renewable energy, but even
here the limitations have been exposed by
the energy crisis following the Ukrainian

22.

23.

24.

conflict. This energy crisis has shown how
much the developed countries themselves
depend on fossil fuels.

One of the new slogans coined by
developed countries for pushing the global
South into mitigation is that of “nature-
based solutions.” This focus appears to
fulfil multiple objectives including cheap
mitigation since these “solutions” require
much lower expenditure than similar effort
in industry, fulfils the objective of slowing
down industrial and infrastructure growth in
regions, and successfully draws developing
countries into adopting mitigation centric
policies on par with developed countries.
It also draws on the general reverence for
nature in developing countries to promote it
actively.

Nature-based solutions is a counter-
productive slogan as nature can hardly
have the capacity to absorb all of industrial
emissions, the chief source of global
warming, and nature is itself at the receiving
end of the impact of climate change.
Nevertheless, this is a a strategy that clearly
buys time for developed countries to reduce
emissions in other sectors and in moving
away from fossil fuel use while minimizing
any economic disruption.

Some of the features of the offensive against
Third World agriculture are as follows:

Decrying growth in production and
productivity and declaring that conservation
must precede growth. The focus here is
especially on regions and socio-economic
groups with low levels of productivity to
direct their advance through aid targeted
at conservation while giving productivity
growth only secondary status. Such aid
and assistance is provided by a complex of
large international NGOs with Third World
partners, developed country governments
channeling funds through Third World
governments and NGOs.

A particular section of scientists, especially
from the fields associated to conservation of
natural resources, are attempting to take over
the agenda of agricultural science directing
efforts away from adaptation towards
maximizing conservation of ecosystems
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and their benefits, rather than focusing on
their rational use for productive activity.
Other sections of scientists, especially from
agricultural science, are under considerable
pressure to support this agenda.

Typical examples of the above include
decrying irrigation as harmful to the
environment and for climate adaptation,
decrying the use of chemical fertilizers, and
insisting that food supply must focus on
“local” production, decrying all livestock
production especially when livestock
products are an essential part of assuring
nutrition security, decrying the production
of rice and wheat in favour of millets
without acknowledging the technical and
socio-economic barriers to increased millet
production and consumption and so on in a
long list of do’s and don’ts for agriculture.

Major multilateral institutions, particularly
the FAO, but also several others, that have
been important sources of information and
technological knowhow are now being
pushed into a conservation agenda that
deprives many smaller developing nations
of the right technical advice, information
and inputs.

Romanticization of small-scale production,
that pretends to promote the ideal of the
“self-sufficient” small farmer, ignoring the
reality of petty production in agriculture
under capitalism and depriving small
farmers of the right kind of support from
governments and the public sector is now
propagated widely. Some sections of the
Left as well as the non-Left promote this
ideal, with the only difference that the latter
consider that making farmers capable of
facing market pressures and uncertainties is
the way forward to promote the well-being
of the “self-sufficient” farmer.

While large-scale “industrial” agriculture
in developed countries and in some regions
in developing countries can be associated
with agricultural practices that need to
be rationalized in terms of input use and
technologies for pest and weed management,
small farmer production in the Third World
is targeted in the same manner without
making any distinction.
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25.

26.

27.

Globally, a vocal section of democratic
opinion, that is also genuinely concerned
at the lack of progress in mitigation overall,
has also been misled into supporting this
agenda and has become active agents of this
offensive by the developed countries.

The multilateral development banks
including the World Bank, the Asian
Development Bank and other allied financial
institutions have become active agents of
the agenda of promoting agriculture as the
site of mitigation rather than adaptation.
They are pushing market approaches to
mitigation, such as imposing costs for
emissions through a so-called “carbon
price” that will have a serious impact on
farmers in the Third World. Concurrently,
they are also targeting all public support
for small farmers in the name of curtailing
subsidies, with fertilizer price support being
a favourite target.

This list above is not exhaustive but
illustrates the multi-faceted nature of the
offensive. Many of the trends noted above
are manifest in the negotiations on climate
change and agriculture at the annual
climate conferences of the UNFCCC, though
they do not attract wide media coverage.
Typically, the developed countries’ agenda
in these negotiations is to push agriculture
in developing countries also towards
mitigation ignoring the huge differences
between agriculture in the two.

The targeting of agricultural productivity
and growth is particularly a threat to
developing countries when food insecurity
and hunger is rising globally and the battle
to bring down malnutrition also faces
significant challenges.

It is also important to take note of a
strong anti-agricultural science agenda
that is being pursued by some sections of
global opinion. Having originated as part
of the concerns over the environmental
impact of agriculture, this movement
has taken on the dimensions of a full-
fledged anti-science movement directed
at any experimentations.. Beginning with
the opposition to genetically modified
organisms, the movement has embraced
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opposition in varying degrees to all kinds
of technologies covering all aspects of crop
production, livestock rearing and fisheries.
Much of the opposition is also based on
misrepresentation of scientific theories and
data, claims of damaging impacts of modern
technologies in agriculture that have no
evidence in support, and acceptance of so-
called “alternate” theories that are backward
or even obscurantist.

In some countries, sections of the Left
have also joined the anti-science chorus.
While using an anti-capitalist rhetoric they
identify capitalism with its technology and
hence identify technology as the source
of exploitation. There is little evidence to
show that Marx and Engels were in favour
of such an understanding of capitalism and
much of the claimed evidence originates in
a misinterpretation of Marx on capitalism in
agriculture, a misrepresentation that Lenin
reacted to and suitably criticized.

Tackling climate change and agriculture
in the Indian context

29.

30.

India’s contribution to global warming is
minimal having contributed only about 3
per cent of global cumulative emissions
upto 21019 despite having almost 17 per
cent of the global population. This minimal
contribution is of course not a tribute to
any natural proclivity in India’s to a low-
carbon economy but the consequence of
the grinding poverty and deprivation of
a large section of its population and the
relatively laggard pace of India’s industrial
development. India’s current annual
emissions too are one-third lower than the
world average in per capita terms. If the
world were to emit today, per capita, what
India does, then the emissions reduction
problem would be solved. immediately.
India, therefore, is not fundamental to the
future of the world in terms of mitigation.
But despite this, there is a long tradition
of the developed world’s portrayal of India
on par with China as a major emitter, with
constant pressure on India to respond with
major mitigation initiatives.

One of the most prominent incorrect
arguments is that since India is particularly

31.

32.

33.

vulnerable to the impact of climate change,
it must take the lead in emissions reduction.
This argument, that is unmistakably an
echo of developed countries’ propaganda,
runs directly counter to the reality that
India’s emissions as well as ignoring the
even more urgent need for all round socio-
economic development as the first line of
defense against the consequences of global
warming.

An environmentally minded section
of India’s polity has also echoed such
developed country arguments for some time
in the context of agriculture. One of the most
serious consequences of this, that predates
the prominence of the climate change
issue, is that the use of biotechnology for
developing new varieties of crops has come
to a complete halt, whether for biotic or
abiotic aspects of crop management and
crop protection. In the era of climate change
this is a serious loss that is bound to have
enormous repercussions in India’s ability to
adapt to climate change in agriculture.

While India, and its agriculture, is one
of the major targets of the developed
country offensive, they have also met with
considerable resistance from the Govt of
India. Even the ruling class realizes that with
hundreds of millions of livelihoods at stake,
especially of small and marginal farmers
and the widespread poverty in rural India,
agriculture cannot be the site of mitigation.
Hence, opposition on this issue becomes
part of the larger issue of the resisting the
policies of the developed countries on the
climate question. Despite the position that
the government has on other issues, India
is one of the major voices standing up to
the developed countries at the UN climate
negotiations.

As always innovative technological
solutions or other initiatives are slowly
becoming available in the context of
India’s agriculture. One example is the
gradual diffusion of early warning for
climate hazards that affect agriculture
through various official agrometeorological
initiatives. Various water conservation
schemes are no doubt of much value for the
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35.
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37.

future.

However, the broad opposition in India
opposition to the developed country agenda
is gradually sought to be undermined
by the determined activities of foreign
governments through their aid agencies
as well as international NGOs that target
growth and productivity in the Indian
economy but particularly so in agriculture.
Another reason for the threat to the original
position on climate and agriculture in
official circles is their natural inclination to
be persuaded by neoliberal arguments.

The threat to Indian agriculture and the
millions whose livelihoods depends on
it is particularly sharp when neoliberal
and obscurantist arguments, the latter
seemingly “pro-environment,” come
together, promoted by an alliance that is
hypocritically joined by developed countries
and multilateral institutions and agencies.
An outstanding example of this is the
increasing push for so-called “zero budget
natural farming” (ZBNF). A completely
obscurantist approach to agriculture, this
has gained the fancy of sections of the
government, both at the Centre and in
States, partly because of its invocation of
the miraculous properties of the byproducts
of cattle rearing, combined with claims to
solve the problem of subsidizing inputs
for agriculture by arguing that no external
inputs are required at all. Given the
difficulties in meeting the target of doubling
farmer’s incomes and doubling productivity
of small farmers, part of the targets of the
SDG2, the claims of ZBNF are no doubt
appealing.

Most recently, a dominant theme in favour
of ZBNF for the government is that it
provides an opportunity to cut down its
fertilizer subsidies. The new proposals from
the Govt on changes in the way the States
would be given fertilizer subsidies has as
its foundation the need to “encourage” the
dissemination of “alternate” agricultural
practices, a transparent attempt to promote
ZBNFE

It is interesting to note that various studies
claiming to show that ZBNF is succeeding
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on the ground come from so-called climate
“think thanks”, while no serious scientific
agricultural institution or organisation
of agricultural scientists has approved
or spoken in favour of ZBNF. Among the
foreign funders of ZBNF is the Bill and
Melinda Gates Foundation, one of the largest
global foundations. Finally, the FAO itself
in a recent publication was publicizing
the virtues of ZBNF in the larger context of
pushing a conservationist view of agriculture
as opposed to a focus on productivity.
Quite surprisingly, or even shockingly,
the 5™ Global Biodiversity Outlook, an
authoritative report by the Secretariat of
the Convention on Biodiversity, speaks of
ZBNF as one of the largest “agro-ecological”
movements in the world, while uncritically
missing its unscientific claims.

All the various features of the developed
country agenda on Third World agriculture
find some echo in India’s domestic debate
on the environmental conditions of Indian
agriculture. The earlier environmentalist
critique of the Green Revolution has been
repackaged to now include climate change
with the earlier environmental complaints
accompanied by arguments that Green
Revolution practices have led to increased
emissions.

The Govt of India too pushes some
mitigation initiatives in agriculture. A good
example of this is the programme to promote
solar energy driven irrigation pumps where
considerable expenditure is incurred
despite the very modest scale of uptake of
such pumps. Irrigation pumps are hardly
the major source of emissions for India,
and the substitution of stable grid-based
power for India’s agriculture by large-scale
decentralized solar power supply, even if
grid connected, would hardly appear to be
among India’s main priorities in agriculture.

The initial promise that institutions in
India could mount a successful adaptation
programme in India’s agriculture sector
has yet to be properly realised. India’s
agricultural research and extension system,
and the public sector in Indian agriculture
including at the Centres and State have not
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announced any major initiatives in climate
adaptation in the past few years, while all
recent initiatives are far more oriented
towards mitigation rather than adaptation.

The State governments, where they have
taken an active interest in climate change
issues, appear to have been far more
influenced by the developed country
arguments than the Central governments. In
several of them, policies are openly driven
by the aid agencies of developed countries
in the name of international cooperation.
The spate of announcement of “net-zero”
emissions target dates by local bodies and
State governments in several parts of India
are the typical signature of this new trend
and are indicative of the serious imbalance
between climate mitigation and adaptation
on the one hand and development
imperatives on the other in policy making.
In States, both advanced and backward
in the agriculture sector, climate change
and agriculture has become an arena of
unbridled speculative experimentation,
driven by a nexus of a few stakeholders with
misplaced enthusiasm and the influence of
select NGOs in a background of the lack of
the scientific capacity to chart a systematic
and rational course of action. This
experimentation carries the danger that it
may foreclose future options for the State or
region, a true violation of inter-generational
equity while pursuing sustainability.

Climate Change and Agriculture in Kerala

42.

43.

Regrettably, Kerala’s climate policy is also
falling prey to the kind of environmentalist
pressures on the State’s sustainable
development agenda that we have described
above.

Both the State government and local bodies
have begun declaring net zero target dates
without a serious scientific and techno-
economic analysis to back these dates. While
local bodies and local governments may be
overcome with unscientific enthusiasm, the
responsibility of the State government in
this respect is more onerous and requires
more detailed analysis and consultation
than has been in evidence.

44,

45.

46.

47.

The chief problem with net zero declarations
is its diversionary character, distracting
attention from urgent developmental tasks,
across the human, social and economic
domains. There is no case to argue that
Kerala has reached its human development
goals, despite its good ranking among
Indian States. However, the enthusiasm for
net zero emissions without concurrently
emphasizing the need for even more urgent
attention to malnutrition, poverty, incomes
and livelihood carries the danger that
these urgent developmental tasks will go
unfulfilled or be lowered in priority.

The second problem is that such declarations
send a strong signal to investors that in as
much as some kinds of “green” investment
are welcome, other kinds of investment
that may not be fashionably “green” would
be discouraged or are unwelcome. This
kind of selectivity would also increase the
cost of development by the push towards
more expensive “green” technologies, that
in several sectors are not even ready for
deployment at scale.

The third problem is that such slogans as net
zero, imported from elsewhere, take attention
away from Kerala’s real responsibilities
in climate actions, that should center
around preserving and enhancing its
forest and vegetative cover, while ensuring
that it conserves and enhances, to the
extent feasible, its biodiversity. Coastal
adaptation is a considerable challenge and
responsibility, with millions of lives as
stake, and as yet poorly understood. But the
net zero campaign gives the utterly wrong
impression that mitigation undertaken
locally in Kerala would somehow help
protect Kerala’s coast from the multiple
impacts of climate change.

It is in this background, that a rational
and scientific approach is a pressing
necessity in Kerala’s agricultural sector
which is already beset by the impact of
unbridled environmental enthusiasm that
is not scientifically grounded. Kerala is a
chronic food importing State, a situation
that is unlikely to be reversed entirely. But
it nevertheless points to the need to boost
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productivity, strengthening and learning
from gains that have been happening
autonomously without targeted State
intervention, in select regions and crops.

Kerala’s opportunity for areal expansion
is virtually nil and more farmland, it must
be accepted, will need to be converted for
residential and industrial use, in this land-
starved State. Hence productivity increase in
Kerala’s agriculture, including particularly
its plantation and horticultural sub-sectors,
is an important consideration. Similarly,
farmland will need to be converted for
infrastructural requirements, especially
built infrastructure of various kinds.

Kerala’s food security would be particularly
vulnerable to climate change, except for the
factthataspartofthelargeragriculturalregion
that is India, Kerala can import a substantial
portion of its food from other States and
regions, avoiding the danger of becoming
another Sri Lanka. This also fortunately
insulates Kerala from the consequences of
any unhappy experimentation, unlike the
hapless circumstances in which Sri Lanka
found itself.

Kerala’s agricultural future, including
particularly plantations and horticulture,
is to be found in a transition to a modern,
high-tech one, with the impact of new
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51.

52.

biotechnologies and enabled by digital
infrastructure, undertaken by a new
generation of farmers who are drawn
from among those who are part of Kerala’s
new enthusiasm for innovation. This
enthusiasm, that is manifest as part of
Kerala’s digital and startup sector, can be of
much value as Kerala sets a new direction in
its agricultural sector. There is need also to
ensure that this transformation is inclusive
and does not leave out substantially those
who continue to seek their employment and
livelihoods in the agriculture sector today.

Fisheries are increasingly important
when crop and livestock production are
vulnerable to the threat of global warming,
though they are of course not immune from
the consequences of warming. However here
too Kerala needs to set its sights decisively
on modernization, partly through building
up a sizable deep sea fishing sector that can
be a critical source of food and nutrition in
the future.

But Kerala must turn its back decisively on
romanticizing the past, that keeps recalling
a Kerala of everyone’s youth that is long
gone, and a romanticism that seeks solutions
in agriculture’s return to an “imagined”
tradition.
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Integrated Nutrient Management

Naveen Leno, Krishnapriya MK, Department of Soil Science & Agrl Chemistry, College of
Agriculture, Vellayani, KAU

Aserious challenge of sustainable crop yield is
emerging in a big way due to intensive cropping,
imbalanced fertilization and over-exploitation
of natural resources. Soil quality degradation
adversely affects yield sustainability because
of its interaction with soil physicochemical
and biological properties. Thus, soil quality
has direct relations with crop productivity,
land degradation and food security. Therefore,
restoring soil quality is critical for optimising

crop productivity and soil sustainability. It is
essential to provide the soil with sufficient
levels of vital available nutrients in a balanced
proportion at the proper time and in the right
manner for the cultivation of any crop. The
combined effect of organic and inorganic
fertilisers in integrated nutrient management
strategies would be a useful approach to acquire
higher yield and higher-quality produce. The
maintenance of soil fertility to an optimum level
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for sustaining the desired productivity through
optimization of the benefits from all possible
resources in an integrated manner is an urgent
necessity.

Concept of Integrated nutrient
management

Integrated nutrient management (INM)
is a practice that combines old and modern
techniques of fertilizer use and nutrient
management. The concept of INM is based on
a variety of elements which rely on regulated
nutrient supply for realising optimum crop
growth and higher productivity. While including
nutritional harmony, it aims at improving
and maintaining soil fertility and soil health.
Additionally, it aims at zero adverse impact on
agro-ecosystem quality by balanced fertilization
of organic manures, inorganic fertilizes and
bioinoculants.

Principles of Integrated nutrient
management

The key cardinal principles of INM include

(a) maximising the biological potential for
improving crop productivity and resource
efficiency through root zone/ rhizosphere
management.

(b) spatially and temporally coordinating soil
nutrient supply with crop requirement
in order to produce maximum yields and
improve efficient nutrient utilisation.

Any sustainable nutrient management system
should ensure the maintenance of the following
principles
1. Supplementing soil with depleted essential

available nutrients due to crop removal
2. Maintenance and upgradation of soil physical

properties

3. Enhancement of the fast-depleting soil
organic carbon status especially in tropical
soils

4. Afavourable microbiome and soil rthizosphere
niche promoting microbial proliferation,
abundance and microbial diversity

5. Downscaling and minimal build-up of abiotic
stresses

6. Management practices to offset land
degradation due to soil and water erosion
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7. Minimising the soil health and quality
deterioration with special focus regarding
soil acidity, salinity and toxic heavy metals

Determinants

Themajordeterminantsthat canbe considered
as contributing factors to a sustainable integrated
nutrient management approach are

1. Nutrient requirement of the cropping system
in a wholistic perspective

2. The soil fertility status and special
management considerations that need to
be adopted to overcome the soil problems
especially due to acidity

3. Extent of regional availability of organic,
inorganic and biological nutrient resources

4. Economic status of the farmers and the
economic feasibility of the proposed INM
options

5. Social responsivity and acceptability of the
INM approach

6. Whether it aims at ecological sustenance and
prudential solid waste management

7. Environmental impact in the long run

Components of INM

Major components of integrated nutrient
management are

(i) integration of soil fertility restoring crops
like green manures, legumes, etc.

(ii) recycling of crop residues with efficient
management of degradable solid waste

(iii) use of organic manures like FYM, compost,
vermicompost, biogas, slurry, poultry
manure, biological composts, press mud
cakes, phospho-compost

(iv) synchronous and supplemental utilization
of biological agent

(v) efficient genotypes

(vi) balanced use of fertilizer nutrients as per
the requirement and target yields.

Integrated nutrient management facilitates
on- site resource generation and mobilisation
of off-site resources. The use of on-farm
organics saves on the cost of fertilizers for crop
production. Resource integration involving
a proper combination of chemical fertilizers,
organic manure, crop, residues, N, fixing crops



and bio-fertilizers suitable to the ecological,
social and economic conditions. INM is a crucial
component of sustainable agriculture, which
necessitates resource management in a way to
satisfy changing human requirements without
degrading the quality of the environment and
conserving essential natural resources.

Integrated nutrient management strives to
maintain economic yield for a long time with
minimal impact on native soil fertility and
pollution, as well as to raise farmer awareness

5

of an environmentally friendly technique for
producing healthy, contaminant-free food while
ensuring satisfactory economic returns, thus
providing a “win-win” chance to boost crop
output while also maintaining agricultural
sustainability. =~ Soil carbon storage and
sequestration would serve in minimising carbon
emissions thus contributing to mitigation of
global warming and consequent climate change.
It will certainly be a small stride towards
achieving the Sustainable Development Goals,
which nations aspire to achieve by 2030.

$0@atld 210)MIMo AdWla flanyan@lm
w)emmleinnomss allomdajo MS1Td ANV ®)BNB)0

@RMI® )@V, H(a10aNTVE OO MMAV(SHHUIM@ aNdo & WDOGAE. AllEm)Lialo3m allmoem
WROHEOY, CHOB B30BaHlB TVBQYSHRIIU00R]

llo) &) aHlW)OSWio $BaHlE: TVMA06EBRS)
OS50 allGEINMIVIG3 B0) (AlWOM CLISHRI6M).
‘quyenilRo LYEEHUBG(@ RWED TVMUCNYCD®’ BRI
©® mel agRlad mel allom aiELEoW] allgw)an).
80) alg As8AOMM®IN @YQILDIROW Ao AUSO®
9210)®6M. 09 D@IIMNEBOG @RGalB:H ] GRG]OY
aflel A8 )00, HRPq]S MMEBBOS Me)
"EMEaW88 Qllom)&»ud allgeals)ailed 20-25%
QAUBRLM A B6) B00MAOBG:IHAMM)0 OF MABal)G)HB)OS
300 AHUNN0W alGlaldRINOMIENHS DO 45% AUOO
DVAOMIORAMNI0 HEMBNIBNH ] SIAN). BoAIWIeeI
BGHHUYOTIa[OBM BISHUYEEBUY HOHAIBIHNM@I).
) @O®)o H22JH|S®)20W AlSHSB)OS 1}EMEAM
088 AlOM)HB1OSW)o MSITE UM ®EOB)OSW)0
9®aldBMo AIdWla{lenoad alellw (Wvao @RAIWDYAD
oM. @YQAUNLBNIVIW HBaHBHBHS @O AVLAWSNI
aWl®200] @RYAIYROW G@RSAIGE LIBYNICHNNS
® (alWOMMO6M).

o) @1 aillgsud aileaUla lee)M@IM8S (o 101D
28 OMOAUIBIGIMo TVOMLNIM BHOBaHld: TVAQ b
£10000E1B:W3! Haf)TMVlag)@RE DMAVIQLIF)HUBEHIEM.
al)@®0] ailé:aVlajla) DMEBBU &)06IM VAW
DSCAUSVIT3 HBaUBHBHY LIBYRNIBN)BHW)o HB@aH
&BB6) 1)EMMII002)88 AlEOm)H:U3 VLOOTVAWO
Al®6Mo §21GIM@IA) BHOOJHHUIAIW MVoAlWOMo
BQIEMo. CHOB HIBaUld TVBAIBLI000021 aflailw
Q88105 343 al)@IWEM 683U3 o )OOTI06s]WIS)
ns. Al aflgal. m)emeam. &15600Y) (al®1EEOWo

af)BAIBS o )@1Q HMEBBUIHN) 2 )OGA ala]dHO]
&S af)el 06a0ENIADIB:SB)0 TVBAIGLI0U00! al)O
OMI0SHWIF)NE. MTLOIMOTD HMTIBYHIWIOHS
95 QV@AOMANO alaBN0] B aHlWIOS 80 VEDROMAN
Bdaf)®) MMEBBS6N). TVoMOOM QNI an0?)BUB.
aflag)aBallmled:. @&yl ald)a] af)mIURI@E Slag)@d
)M/ MVOBHLO|S)EOM© lEm)TBaoBM@TIMOW]
enflwad allom:8)o ©2aleals Allg DMEBSeS
@psInNom Alem&:8)o M@ allallw aleLEE:u3
G oBMMM@IM  TLoaLNIM TVBEHIBIOM®)o Vo
TMOom &yaHl Qld)aflomio afllam)eMTI 6608 G
08 $0Batld TVBAUMLINUILITHE) 2 )AMEIW)6NE.
BBaHd VA AOTHIM 1}EMEAMWBS AlOm) &80
MmsI@3 AN ®)E08)0 AU OEMo H2IYIANDI@I. 503
ol MVGAUMBHLINN0EI WOS (aldWIMI0 E6MEE]
RIS)O. H0BaHlS N}IMELOMW)IBS AUODOD)BHB)0
MSI aimvoyees)e Qimosmo 6§13 603
ol MVAAUMHLIOWORI WHS (aldWIMYo EEeMEH]
BRIS)O. 5HIBaHld: TVBAUB:LI00LIYIeal allom)
81050 MS1T3 UM ®EHV)HSW)o DD alOBMAN0
Qll®eM (a1AIBODMEBBB)0 VETIe|SIEMMEIMIW]
e yenilell AIGaHOMIC3 EHOB B0l
MBQYSH 210000210103 Alem)BH8)0sW)o MSI@ M
®ENB)HSW)o OO alOBMOMIMOWV] BO) AW W
0dE0Q auNdaila)). B0) CHIS] aNLINIHHOHEHOD
All®o6m al@lalds], GHOIN0 ald@laldsS] @)ses]
aflallw nde9d alrb@egleelss allom)8)9SW)o
MSIT UM EOB)OHSWI0 ANMOEMO 6 21PN,

CHER8OIOR! Bl - 61



KAU (@Toa)ﬂe)ag aflaflw ano?)&S1T8 (aI@1aI@aHo 1600
semd eM@3aflam)o 10 S6M alajsoolallam)o 75 LldHo
AUYOIN® Ql86:8)0S MS1G3 UMT®HHB)0 D@ ld
Blaflee)s)o QllGdH)&HW)o HalQan). CHOSODG3
aBag)Bag) Q. OBV af)MWlag). HHaf)TVag)qN]
af)anlal MEELIM VLNOTMVAWo HMGIANCE £I18YM0Ss)]
aieyam). (on lapsed allomcdajosmo avomunom
Al anom)dgleno &Gatsd o)calm®)o 0eHequd
s avlaw ewocaI$as ¢lalooo (RSGPY TUIAD
aflealgd 100 (07) (ald0001)0 MSOIAIEYAM).
ala]se0]l allon, &l9@EBIalse:d. qmuynmmwalye) e
MeEBUd. eMO5Ail8HU. aneInils®:ud @)seBlwal
OH0f)®). Haf)TVlag)@E MMAWNLG)HUWB. aflag)an
afldlod:. M a002)B03. &Y eHlRAIM)BHUD/ @REWO
MAAUIMS G(BEBBUD. )S)06NI(001. BH0BaH]E &A@
EIVM o)l AUl HBUMHBHS LIBLAOBH)IM).
oaIFlgmiled @RYWW (aN)5 OaIICRIHI HHDEND
UI@3 HBattdB06 Al®o6Mo ©21QaN@IMOWV] ag)ald
QAUBAHANO O.af).Q) al}OOHIOSNAN DMEBBBIHS
70-75 SeM alad90]l Qo8 ©daldlaflenyan)
e allow @3 |03MOmIMOW] aldlwdlelimo ei€la)
X9 018 ©210® Ao &A@ AlGE MOLICRIM 17
MMo alalded] Allom)s:wd allaGatiaflavles DO
0134 1o 416H3M}. &)s00® muomunoma@mlmonivoy
D0® aNLIABHOODNBUB. SITV] 62IS1B:03. ala]se ]

0OO®MBHUB af)MlAIWHS MIeMMaIaEM8s MST@3
QAN ®)608)60S AlOOMODIT aGd6a| 3S)QI0)aM).
ala]d6dl Allom)&8)HSW) o EMISAI8H:8)0s MST3
UM OEOBIOSV)o  HOOJODIT3 VIGO0 CRR IR
MMMV al QAUadlBHO M)S6BB]. CBOBTMITI.
€n00BS1B032J0@3 all8::8)05 MSIT UM ®)LH8)0S
2@ alosMOmILlo AlMosMETIENo VG0 MEaL
olaxud aleillowoe) alleowo aBdealslalen)an,.

D03 OBMHU® AUAWIA{lEH0MB HBUDHAHH]S
@@ V)MERWBS AOWIN DalcWIno Mlden
MWR0HHNEMo. @OMIMOIW] AIBaHo MPIAIM)o !)6M
Mleinnoss allom)&8)0S LIS Q0adde6Mo.
MLOMOOM AVAHHIV)HUE QA BHBIOSW)o N6
mlelnnomss MsIo3 AT MEHB)HSWI0 @RYQIUDY
SO QleIg]0)COmMBMENE. Odbag)W). Baf)MVlag)
@@ mABMIAIL5IEW. allag)aballmilod. mudeed
aNdM U8, MoMNIM MUY GHHOB0|GOUM)dB>UB
29 oBRWBIVH af)anlal 9@Balodlailenam allom)
SHB}OSWo MSIT UMM SHB)OSVWY0 D@ aloBMo
@RSITLNOMAVHE] TVOTLNIM dhiaH] Qldh)ajoem ail
oo eIBy® MIANVILO)IND. V}MEIMD)BS
allom) &0 20 NOESIT3 & @ LTVAVOD &A@
AUBAHY LIBJAOHN MMM BiaHW)eS allRwom]
O ®OCHHIOI

3)0)MBBHINLI T3 ]I3MAl0 DBIa]IBMRHADW)o
DVAMIM)BB MIBW6BBU

6aWwo. oM aIden AV.e®:., H(a0anaTVE BRI HAOW, EJO)MSBE:; VEAIAUEM G (30,
I3, HEAB, EHOB BHOBaUld: VAL

G030l MOAUW] HBaUBH0)OS (AIWOM Dal
210Mm2030206M) B}0)DB8B> HiaHl. ag)anO)IMOLI)0,
QIBaHEBBBOV] &)0)MBH1OM DGIIIBNEHHUAD &0
A0} QUOYaMNY af)MND® BBoHBHABHE MOEBID @Y BTN
MeIEOMIGEISS af) D] 2fI5)6NE. CRIGODINE! aBQ
Qo 2ldra] &)0)MBH: DEInI0G1alEn)IMNO) Bolemn
BOOMODIT3 @RYSEME;ILN0, GRIOE: & GIUISOHIGE
al@gdmoo o)  EIRIOMIOMR  ANRWAIMOBHWO
6m al00] &SlH)IND. H)0)MBHIN0G RMEWNa00
af)M® MENOS alvdila oplg RLINIE®HS06M ag)am
M2)H6 @REIROMEOMINS 83032800, GRIOSTMIOLI
@RBLOHOD MVEHO Mo »)0)D)BH BV alMM1wW)d
80N af)M MMo al}0TM) MOBH]W BGO S0) TLAO
alNo @RYEM GBHOB H0BaHld: MVABAUBLINMILI)OS
19108 988 aIMIW)B $H)O)DBE NDEAUHEM G

62 - @RI @RATIRIH(S CHRSB alOMEBIENMUM

((Bo. H@EOMIBo MVIWIO U3 DENROWIG 0 GHOBo
@O (A ICWORMOSIOMOIGI0)IN® MMBE alGlw
80) alogla] @YHEMAN alOWIo.

)0)2)BS DOIIIBMOO NIOULENAM, al@lad
QICHOENB (AIWIM CLISEHo @RYEM DENFIHY H)06T01
D@alIBMBHI®. HieHIORI TVICH:®]H0ll3)W)eS
@PEOAI0, BOGOD @GHOLINAIMLNGE @RM)EWOR NIV
DMEBBOS HOOHENMS)a], G |MOD]OMW M)ely
QIBRLM A MUV &)O)MBE: Alld:TVMOOEl
(a1WOm ©AULRANSIBUB. BHBaHH0J0 & aAUSEN0)0
®enss Ma0H0MAILNTA HBaUHAHE B)RILM
SHON0 DENBIAH)H W0 QAUOYRIMO BJOWON DSWIDE)
B0 H2IT®). H)SOOD, B)0)MSBS1G3 DENBOBIAN
&1S6EBB)0 COINEEBSBY0 BAUHOH0 0 allgsScelns
200003 H:006Mo @RYHN., GRIOG: SHEMI0g aileivleel



aBQE0)02flENEUB HBeUMHBHS @OAUIOYOS GOIFEBBUD
DOBHHI0Y0 §alYIMDIIG3 BS}aNBAIOSE]. H0L100
LN AI@IVIMAlje MICHBG]H: aldlZemnImamlnad
@PEROAIAI0 MY (alUMEBOS &)SIM@ AUAHBIHO)aN).
&H@oUHNH0)OS BOV0 RICRIGGIAHIM)o @OAI0)HS LIOBo
902J0|SIOMOIMI0 MWD MWEBSB)o aflamyem
®)o MBIEHEMBG aBQal}o @O®Y0AIN0Y0 @YW alda)
0216QME QflaHWEBU @R

B)0)2)BH> DB [0BMo IRl {lenM@I0), &)}
Q)88 HJalo® ag allgsgleelss 0oQ)M@IGs mlan
MoOHHIHHMGIMBB MWEBU MSaflelnsnemo,

»EeMm1eIne2)88 Ms1Td UM ®E0Uden)o OEl
aloBM QaldWld:uBen)o aueniavlaus] Ma3E:)EHW)o,
@)88] MM GaldENSs RAIGIVAIM TVDH0468303
LIS B1EHOAM @RV, 210 H]S BB aHBBH6Y
a)B)a|OIT ADWal LIGYAISH)H: af) MDD alBlW
M@ f)S)CHNETE DHQID) HIOIMIEN). TVAOE:OEM
MVOCLIEBSB)HSCWI BBaHHH0)0S DSATLNO VNS
NooREEBBIHSEWO AfldaTVMo ¥)0)MBH1OA3 ailel
DOHEH0MB VA0V EN)0. &H)0)D)BE> BBt
0)0 @R(UIlNIMSINMS MVooRB0)0, BBt D@Ial0
B TLOCRISMEBlo HVYPADIEH00)0 ®rle)Ss
al®oglomo AlleaUlaflee)anmio B0) (AWM ol
QUaOlEN)aN). HH)OIMBH: BBaUBB, ByaH] OEBLOW
MNA, VEAIHHA af)MIAIBSHE D@a]OBM MVoAlW)
MEBBOBHNGl2jjo O Al AlB:IVM alGlaloSle:0s
#9)0laj)0 20BNMIBEZUEBBUE DD HILICLISOIHZ

@rRQUUD Y RO6T).

5)0)D)BH Y eH01D] H22J0a]S;OMGIENES
o @ MRI0OCHIG3 &)0)2BE BYaH] ald@latie:
AlENIMGIENHSVI0 B)0)NBHIOW OO aIOBMGHUDD
adaUlaflenom &¥lw)o.

BGaUSH@ @OAIO}OS QEPIOM AVMUURS M@
@ Allg®8)o SHMBH0elld:8)o MoeWoElaila &)Y aHl
@l msajlenssnemo. ailgmlelo Glo60IMS)H6@3
2)®@3 ailatemlleel ailel (alQlaiMo AU &§(O]
26nNEL]l (alGORMOQ|SITMIND  B)0)MSBHE; &y
oHDI@3 H:06M2)QAUEANMN 2ilel MM BOCN6EEBS
@M. Allgs SOl GRMICOIN BRIV BRAIMLOGUS
HOEBOMANGIMBS HTVMAVOYHSIONS DalEWOW
@06M @RWYME: & iarlIGE aBQalo @RYAINIMBS
Dald06mo.

alM0an0020W], $}0)MBS af)aN QNS &)
S)O@ NGAlaHEMANo Alld:TVMAI0 MSTM)H, WA
an allgal ®o)Mm oMmeBUd, &1S-Co0Y) (AI®]E00Wo
a)MIII@8 (V0RL G (BB G1BN)E: alOMUOINMA0
malMae0© 203WEBUE DaleIUla] @AM mlal
ADOMBB joHl O1BHUB MSailensn)s, My®M
MLOCBMIBHAINBLVNLNOS BH)0)MBH DTalIMEBBUB
afleaVlaflend, “minods” &yaHl ololsglealss)
@I af)TDIAUWIEM H)0)D)BH: DTa|oBMAI)0
DT3IOBMHUAO )0 AUBES )M TIM)BS (1WO
M CRISH:6BBUD

@MGGUDROM MNIaIMEIBBo CAhASOMINELI dhlaHlW)o

af)a¥. af)Wlam, HamIB, alled (Bl @ITV@EM MVoMNIM GlEaTVOFS (M)a],
TMVOMLOOM @RHYAVYEM EeNIOBA, MIEYAUMANAl}®0, 9495074075

MoMNOM alfL®] QfladlMOIOM] 27.5% ©HWO
6M MERUDROEM MLNJAIMEEBUWBEY D QIGaHoM @I
VO. BT AUBUANO DHED @M TIHILI6NT)
NGBSV, (NIDAITRIOVWOM)HSB)0 GENIOBE) Al
OG0 H1 aleRI0VOM)BHBle Halo®)ailedono
aileaum anemEleoal Mowdosm ailladl®om1cd MIan)o
aBQAN0 BOTMD 30 ORIMEDB;LI0 DETRIOBM
GOAILIA QUBO0)OM)IMIENS. MNOROEM MROdAIM
63BU3 aBQQl}o HH)OII® 10 MABOMER;IL)0 DLl
al0oBMERRILISS AU 0)OD) WM. HADOOHIG3
21180 M @)&OT3 NEMIMOW BONO dhyaHl, M6 -
REI MVoOBHEMo, RAIGTVAIM (alAI§OTE:U8 ag)an]
QISHIEN) GEGUDBOEM TLNOAIMEBBUS GaIORER)HUD
®Qo00&s MIBQJadsMo MSOTM] AUIAMIENE. RME>]

WOMVY(@EMo @RYOoElafl§ 25 AIBaHo allimIs)ewo
oM. B80C00 Qld:AVM LG CMIMA0V] HAICQYSO
CLaIORE)HUB ®QO0ISS] @O@IMIAINDROW VO
omls ailealo @GGURO6IM MLNdAIMEBU3 QlE>
Q)OMAN TV(MIBIWo RMETWOTVY@EMAOT]LI06
@R00El2|®. HM@H il @RElAIELNA|S;EmMG]
MBS CaIORBHUD HalOD)EA §210)E1S LRLIGAVIM
alBL®]H8)0 REINVOOHHEN (alQIGTMMEBBB)0 dh)S]
9UBEBM®I6M.@0)AUMIDa0o H1LIVI@3 &)an
OYBIT (NIDINRIOV O @EEBE M6 (ELQJOgaoQé
@QO0IBHV®. Gela)y Heldleel &eaomles)y]
(N22alIOVOMIOMW alajse 0] diaHlOleorl @Gom)E
QUIEBBUS (AldGBUTIEHITVY(@EMDHITE @RI m1<66mo
WHR0W TVIWIMR0EN §212NOHVE). HAUSBMOS

CHESOTIOR! St - 63



GONIODY A lEIOWAD CM(ADAIPDY U@ &)@
a])21050 MSOOII.

alel aleRI0VOMB:B)0 BHOGaH]B GlaldRd)3)
65 20NV MSWM B3 MBI HWI0 al@MIO
O $BEBRB al)Moy2R]aila{lee)e®io HalT).
@RO@3B9)568B8)0 AW MEl MAI®B:8)0 ©)alld:
Gaf)OBHOMNE BICIMOTD aloMi (NORAIERIOVOHISELI
REIMVOABHEM alFLOY (V0GRLOAIV]YaM).

02l0)1s  9eialoBMmenaIfl®Sloal  DLRInI0BM
Qo 91aloBMBHHUADV)o @OWIGH00 AlEH: (BB
emomlenss adeLlemeam (al®1eH  ah@emao
o Mloeageajsisiel. &¢leom 20 QIGaHERS1CI
oM@ B aHlW)es allmimimlwlenoe pelalosmamleno
®)0QNENB0HWH:]ILN0 DD GRS)O GHOLICD) DD
(alQIeM @ @ammoqﬂgﬁ%gomaﬁ 20(@0e| eMOIW
c®o®103 ANMIOI®] B)S)BHW)o OaIT®). MEM)OS
ala]890] DalGRINOMIB3TVLoMNIM DLIAI0BMEMI
O al®; 22 VOROMOEWIGE Mo 60 VMAIMo
oo aderlen)am allwo AVAlald:0RIO alajeeol
@yl Qly0aila)). O@IGE MEZUOEROEM MLNIAIMEBS)
9S alEL@]HBo6M MIBENOVS: ali: AlaSlHe)aING.

0BaHld GRIRIVIOLI (a10GBUDH: (alUdMEBBUD
al0lan@1e9)M@IMN ®EZUBOEM MLNIAIMEBBB)OS
ailailw ®™5)&HSIOal alFLM]HS)HS TVoEWIRM OB
O @REOAI DEajoP)o BDAMILIINOW] ®)SO)AM).
$0@0HlH a)M)ELICMOTIM MBERIVWH20® M3
OOSOTVY@EMABIENC BYEANIG GaldHOMOVSlal

€0l  2a002001 RHHUYBDALIZYCIGLISE)
MONE9)ER af)IM ERYUEVITZ BEMUYOLIAI0BMO
a1@avlaflenM@IMIV] qvouNIm MUASHIA ‘Tv)EldH
GB08" OO (alGMd alFLMIWIG3 M@100)E: B0
aubloodyatilee)200] MIBC3006BBUE M)EIMOS Qla]
©.0@IT3 EZUEROM MNJAIMEBBUB HMTIBaHl,
alafB901dh o], AYE:} el M)SeElwAICIG alellw
GMSEBBBO6MENBOBHV .

201V @EMOMIT dyat] oNDD) DENEO
BHOM HF0M BMZEBBB)o BHIFEBBB0 @RAIGEID
Mo © 21T OBNBON al@IMOLI00 alRIQICTLO
alEL@IVIG ®ERZUERO6M MLNJaIMEBBUIHHNIWV)BS
ealo®)/ausniavlan] 208nEEIVIE3 (alwom aflau

64 - @rRe™I00 BRATIRIH(S CHRS alOMEBHIENUMM

WEBBU3 RUBH|S;O] MIBEPIV S MSHISEE NSO
O. caaleivleel eialoMano 9LlaldBMEHUIMW)0
IdaL1a{lenomss MeAIW] al)@1® GlaldR&)&8)o
@RAIYENOWBB H)S}OE3 WMAVAOIWAI)o MNTIdH)
6. m)e1aIdell® 9ela|ameEBud GrWladlmaoss
V)88 MVoMOREBBUZ, MVOROEM G (MBEBBUT, QllateMmMMm
MUDB068BU3 o)1l MN0aflEHM @M WMAVAOO
o _IE1EN)o. »HOBaHld: GRMIRIYIGE 6210)d51S-MoR
20(® BHBaUMBBHE) AUOYRIM alBlW] al@lNMIEnI0®
@Y atlas) eIl M3} o6Mm. @0Batld: Go
alelleerl 9eialdBm @Luoga@ggoeaa&ﬁe‘)’ aveniavlawl
@RYMYB)LIL0 MM@BH)MDIMBB &)S 06N AIOBaH]HB:
alOlW] @pem] eldHo 0}al@OX] MluRIWV]ay).
MoGWIEI® dhiaH]l, MG BYaH], @OBI0CAIO
M5, BH6MId RLIGTV2IMO, H2I0)E51S VADAUD B
©6Mo, al®o, ala]HH0ld:03, MVINTW QlyEEMEBBU3
@)seEElwaIw)es 2)elyadetl® 9eialan emlg)
U3, (10GBUWTlE: el &0QaHld HOHRANSAIAIWY
al@lald_lMo, (a10GRUTlH: (aIGMYHMWIBS dH0BawHld:
AllomIMeEB81HS MoomUeMAl)o Mogolal ajymilw
Qljo, M) EENIUM HTVAFAB, @OENI aNdBAM]/o10ad
9a0@O KIWS:; allal)Lleq|S)OmES, HeRAAIS.,
96R0l &15MIWIM] 9UBajoBM WEMIQEHU3 af)aVIISE
®ERUROEM MLOJAIMEBBUB af)LJoilW ElaldEOAOM
Qljo M@BYBHWoeM. @G BV HMLISHON)BS
aflallw allgeud &iaHl §a1IIN@IN WMIVaOIWo
M@ MYENE. TLOl0o B yaHlVG8 HEMElm8s aven]
]l aideslafla)). ©al0d9od] dyatl al)®)®oW]
9U36a]S}O] WMTVAOIWo MTBBYINYENE. af)Bs )
oHlH6)0 ala]BP0] diaHlan}o WMAVa0OWo AIdRVla]l
2]). MoGWIEID HiaH]l al)BVMIV] &21QIEMNIIP)0
Byl Qfla)LIHa|S)OMEMIVPI0 WMAVAOIWo M@Bh)o.
£ale5aMIENBOM:IAN & 1S-GRONEEBBINS O1(AUQI Al
Mo ®SWIM @LnJOQ@; af)S}OMOM@3 100 YOGAIMo
aqueniavlanl@)o M@EIAMYENE. AN -LREI TVOOHH
MODIN (aIC® i alGlNEMM®IENT) M@IE:)MND).
ando loMeHad @RSINLNIMOMIGE MVoEWIE]I®
@yaHl aIyoailen)m@Imio 9eialosmano 9eialodm
SUIO)0 AdeSlaflenymM@Im)M88 aflal}elno® Vo
LI OB GERUBOHM MLNIAIMEBBBINS MG
al®IMOLIN0 alRL@IEHILIT @)0aNISIClenM@).



8

@AHUIAVIAHH: AVAVY 2MID@0Il@AIEBBBINS AVoAGHHAM Yo
aviauole 9alcIal)o

eWwo. MVl 62032 MOV, HalWARIM, CHOY TVoMLNIM HORAOSAANWY GBS

moMes aldaild:d Qald00(alBRoMaN &N
QUMY (IS @IQNT3 WMo HDOREOMS)OD &by ol
821Q0Mo0oEla] MVAVLEERUY MoawliemE. allamls
860 A8V MOaN B)(aldx ], qﬂré SHOLI0QIMUN,
REILIBY® af)M CLISH:EEBSBINS @RSITLNIM O3S
WO0IBo DMEBSB)0 DOIOTIBIW)HWYNBOW]. 503
ol Qi8S H:03, BaNB0L1d:08, AUSBOM) aldHle:0d,
QIMIVAVLEBBU3, AOTLLEBUS, MV)EHDRIANB:UB ag)am
QAUWWBO|DS BHUMADTIM)o dhyaHlanlo ENGIE50
@RLIOMEWI PalcWoUilamm &lailleg)ps =l
Moo AUIGI@IMAN@eN  “@0@aHld:
0620100QIallWo” aMNDO:06NE DERUTIBH)IN D).

RN TLoAIL Q8B W) Qil_AIEBE8IS) 0 Qlld:mTv
MOBIEMIS)0 OBS MANHS BRMYO(NaNQI)0 HORAI
960aI0llw 2180 eSSBS MVoAlWOMEBBUELE 1O}
020® &laHem] @AOMMM,. 80} RIalaIdv el
10)AL1HEEMER0  AloUdMOUDEAD  alBlEMOROIOM
a10EIAIG: (al(GVWIV] HEMHNIHBN0. al@leMmI
2RO alel Rlaladvesgio MuBlajjealan)o
ald00 AIBBAI MNJa{lHHO ]SO0 COINAS)
OIW1G)6eNE. H0BaHls CRNILIV)HS @RSIOMOWIV
2010&00Alw o HM) aleImOme)ss Blausm]
&U3 BGMNMA150:06ME1B1en)MM). B)AMIEWIW0, &yl
olololenss @0Qo, (aldWomye $0D Al8Hes
96aloH 803, @RWIMIEAINd MSallarlou)e:u3, 26610
eila] agyavlal @)eio $:08a4le: HORAIOOUANWOTIM)
alell@ Matgo MLoRAM LY} HB06MNEIGC]He)HWIEN). DO
BAHUYTV)OSHHUOVDI0 TVOEAIW] NIDWIENAM)EMNS.

19008:0386) GUDaHo & yaHllsaBglanl snmeealall
WIODI@3 75-00MMIMoO BENE BI0AI AIMMISINBANO
oM alle1go)OEm@3. &aN)B0Lle:8)0S H0YONS)
OMOG3 MO 30 YVMROMAEN). ABOMELLI)0 BOCNIGI
BAHUJCWINIAOW 30,0000 @RUWIEHo TVAVYEBBUY
GRIDSHOMENE. alGHY, AM)aH}0IUTENOAIUDYROW
@RYaOOOOMINMG 75 VVOROMANo 12 TVAVYEBBSB)ES
®)o (OME], CGVIOMI, ABHE2JOBo, DOYBHEPETN,
202f1M], caLOWIENIIM, @HNIS], AlYalvo, O3],
@aflud, Manal, &clmi) 5 aynEBs)EsW)o (@S,
@RS, §21001WIS, aldM], EHOS]) TMVoRIAIMWIEM).
(UDGRLVWAOW AOQID} HOVYo AWV BYAN) TVLAVY
B8 (HMEL, CVIOMI, BHOE2JOB0) AM)aUIOIUBISHO
QINY2IV @YaOIOONINA 60 VVDAIMANO OYJAN)
ag) MBSO, QAIOYEMIIUE CH0s8OB]GLITEs qurl

@ $)0a)) 200)aMYETE, OMEL, 202fIM], CWIMI
ag)M1EBBOHMWIB)0.

80) MISIA3 dyaHl ©aIQYAN Aill8He8 qLIGE
wol, AileBudl af)MIE@BOM TVLOWODEM WIG]LHONYENE.
MWB Byl a2l All8HSIG8 ML) als;
allesom) Mlamio AIMAIWoM. 06Yd, aEalml,
BHUOJAUTE]L, OODH DB, OHICHNI, QAIQOS )88,
02a)ee, 10laCa M, BRAIBHIGALO, 220GWOQYIad,
MVealos, aldaM(a0)§, Galw, alajow, enileilmil, 210
M, al)d®Oel, af)anlal al®Q 081 DOBNAGINSH:
806M). @RS} SHOLICI AUMAUGITY (alWOM]&:S06)
0006N50M, LIV, (WOWEM alPo, BBV,
26mI0518906n], §008T1MW, A0BWB (a0, @Qoad
@Qaflud, aVOIMo0 ©al0l, BJaRADN), 2)Sa|¥o,
@202 alPo MYDELIOWAL

GHOB8OMOM B)B1BON0 (aIEB3UEBS)0 @RA(3 Qo
emeaaleiolod eaisyo (humid tropics). cvowooem
OOVIB3 Datiemeanield algsud ao(mea mailes
QAIBBOMOM alq). alGHH, @EM)al}d)SIV HHAOEOMI
(aIGBUOEBBUE &)SIWBB®) HHIENE @EMYal) HOLIO
AUMNW1G3 AU8O)aD All8e:8)0 2fleiwlsasglcd Asd
OOM alglo. S Hlaloleal Hommenad, algals
(a16B006BBEIG8 @Rlud, alla], qlo, MUE(SIOENION,
I8 alafdOOlBHUB ag)anlal &hieHl 6algIam)
g, comlel, 8006m1, agelo, &afl afanlaise)o
AlM20© $HOLI0QITLNGY aldS)BB). @OM) 6BHIEND
em al aemMIsleno ms)esldlelno (alavlerlwod
2o O. 80) AeIY0)EM@3 (Aldhd00 CHOSOMITI
82 LAV »)S06NUBBSIC3 DUBHAISIAM 452 QllBHUD
aBolW)o H)061M)R0W &hYaHlalQ)an)MNE! H@QW]
o g0 9emeslel)o a10emIR 0SIMNIMOEIIE3
el §21Q)MNAIV)OS af)siPo 53016, FlBnalv)o
al)0Wls & aHlWIOS BONAOWIEN AUSBAMMND).
CHOBOMIO B0} LldHo Ha0ROIM) MHSIGE il
NWOI@IWS8 a3 MIOLINNED D83) H@EIN,
o6nya, @m%"l, Q19 ag)amlal. MaIW)UWBea|eS 10,000
9a0B0I@ $)S)®E8 AlMNOIGIS88 AllgsHud 17
af)sRo @O(@R06M).

30} (aICBUOM) MEZUIVALIOMD®)0 af)aNITI
@PAIOS HWOlH9)S] MNIalMRIVW®)A0W RI0IR0
elEBo8 @WIMIeuud Malladlqns:ud agam) ail
glonjo. HBAI0Y, @YClHHM aldW@3, Ml@:alid

CHREOTIOR! Brjadd] - 65



eV, e10gom, @;mégmﬂgg ala], ©OLOBOHMIW,
QOSHUTVOBHOMN, @RY(aN1BOM Ba], @YAL1BOM )
ol oy’ @RWImIeItd MSallatlqud:ud Me)es
B yarilov)o ATMLITVMICIIM)0 ALl May206m
DENBIHN AN D). @O GaldHL! MOAN, B aHITLOLIOW))
mlam)88 0eapoLila] ®I0®ERYM (WVRLlBHOA|SIO®
@S} B0) OO GUOIAUEMAIET. BENFIOG Mayo
QllgH8)0S T3aI0BMEWH], DEPIOM !)eMo agavlal
V@B (ad@lanpilon)o. H)1500m, allailw ®oomlenss
VALY EBBUB, MEMBAVYSHAIEM)BHUB, H210) (aloemle:ud
ag)MAUWIOS GUDOAHUEMDMIM0 BID HOOEMAIE:)o.
0210101 30600 (aIG3UEBSI3 B0BaHle O1MBud
211560S)OM) N @)OE06NE M@0 MERPITVOOBHEMo
a1ellooosal AIOo 90ajosnIMBHF1W)o. 621011 &)
Sl 2e166@IB1ANGHSIG3 alGhH, B0BaHld: 01103
Q0o m«sﬂ@oaﬂ%. QIOMNEN30HH@3, @)@ B1HH D3,
HQILIDHFOF ©)S6BEIW AENIMVOOHUEM 2YJOHUB
calnElalnyo. aB@I6M aBQalo GOl O@AD &0
0yo ©21010i, o6y, Al8HUB MOV @R
afl@lenyan).

00RAOHAUANWY  TMVOOHHUIMOTMIM MR 0
20QP@BUE NS, BANOD@OWI], AVITVLOIMONSS
auonsMemo (in situ conservation), @emowod
2Nallew3 of)ailoswocemd 9880 @RANOS Voo
U0 |S)N). VEMBIACADO), TVITLNOMAWIN) 2O
om)ssmosm (ex situ conservation). ®0@axls
QoD AVITLOOM MVOBHI® CREILIG:UE MuNalil
H9)INONLNOSWBB TVoOHUEMO @R af)B)a]|2el.
B0Batle HORANHAUANWY MVoOBHUMOBIM @SN
9Mainoailenss allo) avjeulaflmyo, =13 enios)
BU386)D06M) (I0WIMYo. GRIIB0IERYEBBUT B0Bax]d:

90R0OHHAUANWY MoOGHUMOBIM Halo®)EA VIl
019N BO@Po TVITLOIMEIM) aJOTNBS Vo
OHUM OIMHSB06M. QAUSOHO MISAN ODHMIQIGI
AlOmHUd aBlOOLHIRI0 MVIBHl2)OAUBH0. GRIOH:
00R6EBE8)OS Alom)aV)dHla]) CH(BEBSLI00H, 74
BISHOMIG3al0o ailailw Mo allom)s:u8 meaBam
)] B9)MYENE. DD JVI03 H0BaH]ld: Qll8eu3,
BN B0L{d:03, DaldH00lBHBOW &1S6BU3, MV)BHN0
6M)EHUI, MM@IAVEBBUS af)VIAUOH® MV B:H]HH) M
@M MADIM B0BaH]H NGAAHEM HBDEMaVIAIl
oM @EREINOILOMIG3 Ailal)RIA0W TVoANWOIMEEBU3
OaITMISIMNE. ANV MOaUMT MNULIEO0 30
af @load ®MGlE; AleaLoFaVaY 4.5 LIGHUODIG3 |00
AllomIMeBUE MVIGHIB)aN). BRG GaldOLl O,
&M BHLid:u8, 6081, 000l ?0BGaHld: (AldWd
myM88 MVEin R1aNG08, H0BaHld (aloWwomy
MBS (aloeM03, AGIAVY TVMUGD ag) MUV B0
(aIGD &0 BH(BEBBBYENE. D) )S0OD® MVASHIB
2SaMNMW]EN8s Ail86EH:(Bld: Mo &aN)d:0eil
G (31 MANMOW 216 NEAUHEMEB(BEEBB)0 GRO
QloTVo GUOALIEEERUE MVOOMH]af}QIO}AM).

QMaHIOR alll (al0lyOild8)o BRYENIB aldlaual
@16 GBIUHOROV @YOLIDMEBBUS MVYaylHe)E QIS
@RYCUNIB MOalMASEIMSBS (alUTMETBUT DENBIBIMN)
ag)m ®@lajolaiad mlamoen “avyaudleaile:arumo”
ag)M @RYUDWo DENBIB)IND. D @RYUWWo Qlydal
@000 MSaleNEnIm HFIEmO0s HOLIAITLND
@9Qo, al@lnual®l MIwdo, HHRAI HHAIAWIMOUdo
a) MUY 8 (al®]60owo ®1380H0M HFlW)o ag)Mmo
6M af)MOEM (al® M.

HHDMAB GanIOQY S aldWE MO aflatemmo

Dr A V Raghu, Principal Scientist, Extension and Training,
KSCSTE-Kerala Forest Research Institute, Peechi

992MA GanI0TY HaOWE AV (af)oaf)abail) agam
® amEBElad MlM)o B (aldiTIBOm @RYAIITV
ayaImMNGSled Mlanjo GUOLGIENAN @S] DM
QM 2@Ba|MEBBSBOS GOl dV)ailajles)am,.
DM 9@ |ME@BEIG3 a1PEBRU3, MSTY, GMM, BDaUW
a3, amydleeal mloaldl (1Worlem, GUIL®
MV2)a06EBBYOS DaIRIAUMOTIN GYAIWINOW 0]
aflealeasud agavlal 9UWeq|S)aM). af)aMl}aNoLo,
@RSINLOOM MVDBHOLEBBIOS @RI, @Rl dal
@20V MOBBUS, alBlX®MR0W MIGHHalo ag)anlal
0D 9@3a|MEEBSOS allaltmmOBled availeuoau

66 - @RE™IVL BRATIPRIH(S CHRS alOMBHIENUMM

@@OEN, DAIHVEI00 GRAIWPS B)RISAN0 (AIGAIND
MHUDOV)o alOlF®q SO Elee)am).

MFP @)es ailatlemmo @(a10omoaslafleananol
MO MW DaBeaad MW MWEEBUE @RAI
®@ala{la)), aISl&AI8WEBS)0 O alOMICIND QAIMAIO
Mle8)o (AUMOUBEBUE @R 1E:0]1e0@3) 2006
Tlwoe 9Weqles, amedldloal AIMIAIBIwAl)o
@puwlmlealval)e @onle:0lenomio MlaHlai®mao
®9HOM)o (Voailen)aM). AUMAIIS] TMVDOEBBUI. &)SO
O, 2018-03 @RYO0Ela] MIaHEM@ NIdo6NY) 2ilaHAd,
@RSINNOM MVDHOL6EBSBIo MLNIaIM allimeMmM®)o



MO B90NE B30) (alwom MFP @no o)swes
Q183 2JW)o DalEWOINAN0 EaI0ONVIaCla{lenaM@1a)
(wodilee)am).

oM (aasuBsesiselen., MFP w)es ailatsmmo
wloaiwl ealepailgle:wd eMEIS)aM). TLoREEMAl0
MoMI MM MVDBHOYEBBB)0 GaloL)88 MWWV
@RSITLOOM TVDBOYEEBBINS GRERIAIDEM (alWOM
@R UB:GSIHLI0M), DO DTa|INEBSBOS VMM
2101000 Mmleimldemym@lm)o  afllalemls:Seelss
B BI6MB) GBI @IM)o  6NIELIMNFO6M. &)S0OD,
MFP aflaiemled aleicajog)o 2@0lmMEIM20606eq]
S)®W)o MSMILIBHIB BRHYWlal®yo MNIailHn)d:W)o
©21Q)aN), DO MB2R0MOLNUBES H)06Im Qflelw e
O0EMAIH)MM). i@ IR0V MlBalaileseals 60)
QfleimIdagn® MoallwIMOMING @PEIAIANC B0}
(1wom eaienailgl gwdcmyam), @ooemo MFEP
aflelnud aleiGaoPlo VINOBMN O@a|oBMeajelail

GMEH0Ud Wlaoman)o Al®EEM ALISH6BRBIR6M)
WlchnllEE)lplo

v ealepailgleeg  emelsom, @rSITunom
VOB 068300 WAAH6)MN@IM)o MNIaIMalEAIW
aflam)em M@ M@IMY0 DB |0BEEHE MIOVWAOW
30 alleimIdan@ moailwomo MuNdailes)am@im)
)88 cWola] (VVAEBUW BRYAINYAEM. af)oaf)al
allw)es 2)e1ye0mE9)0lajo (Wo2TleM DalRTAUM20d
»weBuWd mlemldommmleno  (ald \@lallealeeByd
MooHHlEN M@)o @RAIG AasleN)aN aldslom
)0laf)o DalGRIGMILHUBHHISWVIG  @RAIGENIOWo
aidavlaflespamemens. quymunloao® ailgeals)aljo
ailatem®m @1Gild:8)0 GlaldEroadlafleg)amolenss,
DAL D1OLI BUDRIGHBNMEHIM (1NIalem, @GREIAID
Ul &) sy06n168303H8 MEP-66 80) (alwom aioy@om
etmomqqgomﬂ 2000 &H¥lw)o.

A8 B0 el MVoCWIZI® CRINGTS MW (aMemo

&M af)., eRe0NicR0M, 210 af).ail, aHOMMS af)@V., NIAM) HR.ag)TV. (TVoEWIEI® > aHIMV(MIBOW
DBAUHEMEH(Bo (Daf). af)ad. af)aV. @RYA. af)aV.), HOAM,EHOBHIBaHU]HIVAAIBHLI0U0RI)

LU0 HBaUBE CMEISIAD (o IWOm HAILN
ailg]l allsMouom06Mm).GEINEERUS,»HBHUB, H1S6BRUB,
(@) RIN0W BHILIDAITLA af)DIAI@IEM Qfl8mo
WODIM) HO0MAIW (alOM CRISH:6BB3UI. DAIHW
M2EWI2 M2V BWBH0)H0IS] All8MIUoo &0
2}OB06ME O al0BMo AUBWIa{lee}a10ad M@yes avo
Wle)o. WITS(@TVROW B aHlN}0BUB ABOQS)HO) >
Q¥ Oal0BMo NEMINOW CMOMIT3 AIdWla fles)arod
Towlen)o aM@IG B0} Movo@andlel. ‘ailow
2)®@3 Aflg AP0 ‘W8S of)eld AIgdajocrigmEBSElelo
GAINE(® (V0RL @PAA{lHe)BV)0, GOV~ B1SEBSBOS
m@@:mm@oﬂoa@ @l adesleno @)mMaimeam
WD]eHnMTEm)o @RMIAIO0YRIW B0) G003 D06M).

MVoGWILIMCOIN-HISMIVAMEM @O OIOMIGI
@PSEEIVI58S (alWOM ALISH:EBBI6M GO -&1S
@R (H2EMODVIHNDH0WBS QilSHES0L! (al®IGEIWO
IRV |89}, HI009HEN @RLOAID @,gj@%cmeldaé,
&L aH1S al@lalorIm M08, ©:0WE: MW (amsMo,
anllen@3 MW ameMo, O RAlE: MW am6emMo, ©9
U&1SMOWIMN:B)0S 10)aldBUD (alBH00MBS Oal
CWOWo, BMNI®® af)e@ilmIalod) agyanlal

(aI®]IGEOW GUAHIV)IBS MEBBB)OS DalEWO
o GEOWEBRE)HS M AUDW)o, AILOAIMANO &H)OES)
QIO MVANIWHAEM. DBIA0EMOMIAN) ‘a0dI™»*

ag)MM QAULYOM DMo, “‘DBRILI”’ af)In MBE; MMo,
“@meel’ o) @081 Mo af)anlal MSIANG))
2010000 AUOM AUBPANSHB)OS HYeUHIOW (aIG)]
21000 MIoWlEe)aM ‘IS Q1ElwE3NI05E0000’
WEMIMOW GMOIMI@3 3I0BN)QIOM MVIUSIBN)o. Al
MRS HRHOTVS; @RLOAI MOa|BEOINOTIOM
@O0 (A IMCOOWEUWHIW)B8 DMEBBSIT afleimosn
@RAHH @M, GRASH@ORW, @M XD, 1610 eZn
agyavlal.

ailallw oo Qils®:e8 @R (HAlee)MM ailel oo
0-H1S6BBUY @M §00RL6EBU3 BROLIIO TVomuND
MmeBglod  Mlan)o  AIMIEalE)IMAIQIET). DOV
MO EN)QAUOMIEN BI000HMNBAZ @RLOAID cB:(;)d(Gﬁ
afleiss agdea]s)omIVI5BR@). Byarlls voyall@io
0009 ©3, Qil8aldl(@asmo, O@eMIeud/ Odemlail
8&U3, REIGIV2AIMOTIMOIWISS HQISBo @R6MYA(lD)
AMAOB) B af)aV1A & §oHIVS al@laloeld )06 SIo3
21leImo6m). GROWB1SEBRB)NS BRY(BHAEMO B06MYIAMN
2)0BMOHAN @RAIOW, Q8BS MIOUWla] BOWEB
¢896S0qjo HyaHlDIsOm) MMy M1Po PalT®
© ©)S3 G@RY(BHAEMo DEIMINH)HWIM B0
DNO@EMODIOTR @@lo. REPIO AVYOL®Ialld>0
6Mo, 21)S)OAUBB0 DalEWINI2 )88 Al alGlalosmo
agamlal aflavlen@d M aMEMOIHag @OWAdEM).
ol(@ BFIM0eMYBOS)0 (al(@)0ilud, al(@eniod:Qql

CHRBOBIOR! Brlatd] - 67



0l B)MLIVAI), BVaUWNYIMNBS All8HB)0S MG
90l )83 (aldi @ TVDa00BG MW INEMHGID
oM ©ORANBMIV(ANEMo af)MM alOW)M®. ailel
GOIN-B1S6EBBY)OHS BWAMHEM@MIMOWV] ¢0)alddud
©21Yea|SISI88 HISMOWIMIBHUE (0}aldBUD §a1Q)
921515188 @P8G3 ©alcWOUEHHENEM® @RMININ0Y
2000)6NE. Qfl8::8)0S AEMIRYMEIY 0, COON-B1S
688U 0Q)fI8HEIG3 a1SEIGNB1EP)H: af)aTIa! O®IM)
BHO0EMAOMNH00. @SOO 212D 21Q0aS1S88 6nils]

G&036Md, 6NIlS] AUILYHM M@ ELIVWAI VEMIME: af)eril
MIWOIEEHR OO alINEEBSOEM. af)ANIGE DAIW)OS
aDBI(AIBROV PalCINAWIM) @SBNEAIHEM-aIOM
63803 @PMIAIEIMo6M af)M@IT ®ABsealel. cacs
ailaiele] ®®1EBUE ©2lM20W] MoEWIla{les)d:
MeMMO0 AlZMaifo HJ0HNAOM)0, B3SO il
SHSIOLl DB aldBMAN0, HGUBOIOS QAUOIRIMA0
adavlaflenyanmio quouwles)o.

952010WaHOI® MVoCWIZI® @&1sMIWaMeMo HM @I B>} a1V @D

DW)aVENIReM M, Mial® eall, @ealeaImyd aBed0all® NEAlasM altb®] (99l 1SMIOmeMo),
0Bl CH0E3EE, HAUBBOMBO0, MYYYA, CGHOBH0B0UBTVBQYBLI000E, 9495309610

BHOB HH0BaHlH TVABQYHLINWILIWIANS &1$1@3
(a1IBEEN MM  @RAINGRITMLD afGH0all® 66®
Qs MIWE@MEM NEAUAHEM alBLD] CH(BOMICI
“ON03y H VN3 ©62010WaHOI® MoCWIEI® &S
MWO®6EMo”’ ag)aM alBLE] 2017 B)D@ MSafleles]
QIO)IM). @YLIOMA &Y eHIBAUONG MVaOBHOMEAMINS
aloelgn0s Helol1pel B:3aUH0)0S aldSCURIoTIRlD
6m (AIMI@)® NEQlaHEMo MSAM)IM®.AllEmIS)M©)
D)@ HyarlDensmIgo MENE®)0a M, BoLIal)S]
o)’ 515683638 MV (AMIBHOM HE(SCHNI(NIIN M)
BHOBWY U, HMT2JOF1OHOHDNOO N1V, GO
EBBUIHBOMINO MVYEAWOEREMOM @565 aldlmudlo]
TUDaOIB HORAIBTS COINMIVANEM DaldBEle:ud
9al1cWIUTla)) AUSOO aNLI(AIBAIW] &1SCOINEBHS
MO 2)). @AV &ISMOUBIM] (AIGWINO MSOMYAN

BJar10flsan 200 ®I0maiea|S)OlWEa|oud Mlel
aleng, aNelwle:ul, aleoB36BUd ®)S6as] og)%;oo.ﬂ@
(a106MBHB)HSV)0 af)sIPRO H)S}MEINWI0YAN). B>yl
aflelal vEowEl 6 MAIMEOMIBo &»)0Al e allg
al 23 EROMEOMOBo &*)S)OE3 LIE1BH)IMNIW)o
alomEml@d Mo aMEIENV).e6RADWIHCI®
oGO &1STIWMEMo @RAILIOENIHNIAN &}
Holsomleel afleini - aeal @em)alomo (2.1)
OIMVB1SMOUTIM] (aIGWOIMOo MSMEMYAN &Y aHlWVilS
OOH9UB (1.2) agHE300 MOSIGWOBA6N. (ald:)
®1eWos WEMEBBIY MY &yl A1 (aldy@]Vlenss
2@ (a106M]HOS MVoOAUIBNBHW)o dhyaHl afleial
@)02] BHBaUBM MVOMUIOD]S: L1080 DENBOLN)BHW)0
£21Q)IN).@RMILNAIGIWIW], EOTVE;TSMIUBIME:u3
& EI000 U0)ELAIW @RYnOOAO AIBYAILHN)AN).

®HBaHB HMIYIG CAVM DI B>B>Ud

0.2 K10lat #0038

CHOBODIOM 50Ul P0NOHOD HBaUE: HD®O
$lelnsg] (aldmeBUd aldladdlen)mM@Imowl mloaiwl
DS6aISLNHU8 MSAIGME. 50@aHld: ConOHM]
2)6M05)88 Aile:aVMEIN @RM1AI00 320w 96RO
GO HOMO0 al01BHUMMEBBBIHS HMIW o BDA6N!
e146388)0 alBlcMIWIBHO]S)IMN® D2 l®a0WIBlee)0.

) AN} 3T NI s

1998-2106M VMW @T@cm;manm%mg 20UNMOW]
BB (NID alERIOVOD BHBGaHd H@OFIG3

68 - @Re™IN0 @RATIEIH(S CHRS alOMEBIENMUIM

GaVM BIORBY MSaledsl V. HBatd H®IFIRID
81 3madeIgyo al@la0@1e9)A0M)o H@IFILIOS]BUBH6Y
O®o¥1L1)0a 1o H®IFITE ROMIO W0 ROQ|IEHANO)]
M20WV506M DD H(aIORHY MSaleNsslw®. 1999
-@3 DO GRINIA NINEOV] 0)aldMDOO|F) TVaOH:
@6 aLoL1200] YA ©21T®). 100 GROVEBS)
200 ERYOoEla) H@IFIG BIVM MVAOB:O6M Vo Elo
8DGa 003 400 @OOWIEEBSBIBH MVo0oRAIW] QlldaVla)).

DSABHUWBBY @OWIOMo AW al@o] M@
@RWIOM ANWal altb®] @IS &iaHl MsaERs]od



aBOQS)OM) dhiatl MSOMAN TVAOBHO6M  dhyoHl
O0RSG af)MT alBL®IBW c3UIY ®eICIC]
©@eaN (0EL ailSlay) alQ)&W)EMEIWS]. BZOTVOIG3 20
GleNIIVOO® ale]l B0a]) MTEIHAA QAUIBOMo
102l M @IMOW] MSaflenssl. og)anoes ©)SA@
am CHHOEM(SOHA celmilw)ens af)®1@q], 202G
alem1HS108 (10RL GBI EMINS GHIBaUlE VoUNDDY
®oE1al0lo &)0EOm®, 2001 QMM (NOQ AlEMIOV OV
806 MA®IWHS MoLialoyalelown, GelmId nios,
206N MUAIMIWES (aldaI®H0)0al ag)anlal D M0
@yd MaInlc3enmM@Im) @savadwl.

@®IDOHN)Bo HMIYIGI GaAVM

2001 £I06M & )MNOM)BHOM3 ROy S8 ®On®
B9)B0 (NINIERIIVONIGE 5B ald: H@OFIGI GavL
M 0)al1B0lE060|SD. 60 HBUBOHCMOFLIS B0
9080q|S)00] ©)S6EEIW MV GaIORL HMTIBY o]
#90W10)aM) DWIMN@E MT BV} . M)A LDV 0
VEDIalSHOMEBBUS OalGWOIUTlaf)OH06MNE £IORHE0
2080 BHW)o O®OFILI0E] (AlUEMo alGlad@leN)BHW)0
@RV10)aN) Bld:HY0. af)INIM3 BaNI0 AlGaHo M) T3
@OaN PENROW J0M aN6MEIHM @OEROAIAIN0 B)OSS
DB HISIW @O@al0yHN)000 OHMIFIRINS] BB
#91sV1eal (alBMEEBs)o. MDD aldleHemo MEIMO
S OBI6MB)Bal0BH) MMM @IG]ajSlwowl.

(0103 @RYA@] AISHE9ICIG]

2008 -@3 QISHNIEEMIG] GENIOB) A lEMIOWOD MSafl
2106610 (1M GrAa] csuuoaaaé afe0 (VoRL GMSIWY
26Q00) (alWOM DSEAISLINEM). 300 GROWEBS)AW]
@RO0Ela] DD GalIRBFIOM (AICOIH® HOBaUld
MVBAIBLI0W0LIWIOS “NILIMY, CH(MB alRLGIWOIWV
“@8” a1 L@ )5l cIHlajlaodo
N DD ODREQ MSaflenss] af)m@mowloyan.
@RVloo FlAITVHE® aleMla)AOMIWIG:IMM H@OY
egles OalBaH® DU |OSV)BS @RYM)EH)L1L6E3
8)0 aleoAIM §21QOaSlO}aM). af)MMO@3 aVITVEN
BOLIO alClZElMAIW @RoNEBBUBAE MIPJAUND B>} aH]
Wlsamio 21)0)68B10Q MVAWODIGE aleMIM 13603
@RAIO® MO, aflel unelEBSElo8 & aHlajemls
8163 96M20® MRININ00 MLINTA MVoeNITWa] al0d
@108, WBANIlBO6MEBBUS DalEWIUIHH)aMN@IG3
(al0QIEM 0 98B @RoWEBS)AS &0l ag)amlal @lol
2JS1H:800 01Ga|0d3 ©2I1Yea|SIG6Ns.

3)Sa|NBN)AN BHBaHld HAMM CaVM

2008 -@3 »)Sa|MHN)M) (NINAIERIOVO @Al
Hd0la] MSafleNEH® GRS @M HOGaUld:
B2 GIUM.8 HMIFIRING]HB)000] @RYOoEla Vo
©oBo @)N) AUBHOMIM)BSIG3 135 @PONEBB)BS
SAMENMON] AUBBIM).MIB)8)H03, MVALHIB

300010003, AVIMRHO0Y ArlS}AIBali&U8 agavlails
@3S HYat] H210@ MTIHHBHWORO)AN) BYeLY
GAVAIMoO. (AI0V0RMILION DENOW AUSBA2] MO0V
ol Mleimldomm@les calne(@ allwlajlslal
af)am &H06Mo.

Food security Army

BBHY TVYOHHUIGAVM af)M GalGl@d 2008 -@3
0@aHld:  MVAAUBLI0M08I @RYOoEl aldludTleim
GlaIOREH MVIEEHDIH @O0 HHMaEMyaNo
@RAEla] QT VIADHHBIOS CGAVAIMO BB atld:
O®OSIT3 VoDV LIBLAHNANDIM LISUYAS 60
MBS ®OWI0)AN). TMVOMLNIMODTD BdHY DG3aldB
MOBIG3 MVIWoald}0aI®ROBNS: ag)M@OW]0IAM)
@RY® §0D]HA0W Ll o. 35021Wld:0 6110 ))BS1EI0W]
5000 @12IWIE0 @A WYQUILHOS DT QO3S
al@ludleila [lee)&)enEowil. al@luo’leIm Gudato 630
GO0 6NIdafjo HMOSIGE GAVAIMEEBUS MTIH:IMN W)
6M1Qo©fl 00MOAMOWI0}aM) LIGH ORI O
0O1o3 VyTLClE20® WEMIY)&u3 @enzowlalamlgl
af)am &06mDo.

DYatil01d)a100d $HI3aHld &H3mn cavm,
@RE(WI EAaAY HAVAZO)A D

&Sl @YY QAUBaH HOLIVWSBAINGE 5HIBaHld:
SGOD GIVM AVOMLNIMO @YSD> Aljdailaflanan@lmo
O BYaHl Qldr)a] (VGCRLVAIW DSHAIST MSOD]. 99
MBI HAVAGO}HB)0 568 BHOBaHl: HG2D ETLM
B30 allallw =Hlele:glenw] 0)alle:0leneq]s). Mgl
©@)QIOO 41 G5OS| B)al WD DaldHOEMEBU3 Q1063
M3 M@IMO] allmleouilaflg)ens. ag)amomd dles
dyoHleaimeBgleno &0GaHld: &G CTVMWINS
(1QIB@MO ala]BHG] OO O@BaIIBMOTIIG3 MI(Mo
BMEBBIAN) af)M GaloIWR MIAIMIT3H)aN)6NE.

af)MNOHENE HBaUBOHOMOFILINS] al®letsm
ea3u8 quymudloads,yanlel.

B006MEBBUS alLI®O6M.

1. S)SM 21 @R milalma caoWweINW] 2les aldl
SUeMEaBglo Alleadlay) alamlal.

2. BANSAGB)NS BIN@M)MIIMI0 PMNBIW @OLIaI0Y
#9)00l 2leswlsaBglane §alomIW] @:06mo
MmeN30Wl.

3. ©@o¥1m3 MOlO® RO }AUIO}OMMNGICE AL
all=olajlel.

4. al)®®OW] BHSINIAIM W) ©)QAI0LHUBHE) Gl
(@ HOMal}eMER0 @ROIEA Renzoloyanlal.
DAUIBHH )SB2 WOV al@10d1RINEEBUE M@3BIAM
@@ 2 I00RWE S}V, DO aleMW)6S
!eMMIRININOHOD 6NIOWlay).

5. Expenditure oriented @p® a¥&lo msom]

CHESOTIOR! Bt - 69



a] @RAIVDAILIOD WENIalHOEMEBUS QI06BH]
@SN BHOEMAIBE]. DD @)0}OMIS)OM)
MuWlen)an quolml)ens.

6. MOM TLIGHBLMIHAINBY, Ail8 ald@laldRIN?)OB U3
o)Al (AICWORMO|S)OMINGI@ alLIVISOm)o
GAINE (@ oﬂgamﬂ%ﬂ%.

7. 00y 1VAO®  HOOMEBS)o
(OB R06M).

alleio]seRsIod

@YUy NI QSG)OJSQIQ&)@

1.5} 01 NIV A0@Yd 0)al®a|S)OMEMo. 5015
@RSITNIMDIHH] &(aldaNadeM@d OTMIVenss
(IQIG@MM TLoANlWIMo AIDBHTNS)HH6Mo.

2. MOM HioHl TVICHB: M 2)0HSIG3 @ROIAN0
eomansmyanoe 938 [0 [3 Ress W] @&jaxl
GLAIMEBBUY MMM WYAUD] WYQIIBHUE MO

6Imo.

3. aillaeaillNln® CoweO® GMSEERUS aloAIQIU]
(nIGWORMe|S)OmOM  avowlessmo. Multi
tasker digital platform canenss avowym
U3 (IGWIRMOQ|S)OMOB @RYE:6Mo.

4. CMVAO®OEM GRRILIW)OS VBMAIW EDSEHISTED
@M1 M06M. af)elo 28 aflad nIMLEBs)o
&)S10leM BB HHOMNBS  AVA(NAOW AID b
GlaIORE TVLOTLNOMAID (VOEDL HBIS)OM) MSal
BI0B5H003 MIUSlEREMo.

5. BANSABUB &yaHlwlso ME1U00W] MS)M® @S
@IIM@IM QULAITLO HBINBYAIO)M@IMBS VO
WO alBIGUDOWIHNEMo. DB B} aHlW1SEBBUI
MVa0BE6M TLNJaIMEBBSBIOS CMHD@IOIMIGT Gl
NIA 6NI0EH; aBOQSIO By eH]l MSaflelseM@]
@M TLOWID DENBOLHEMO.

LOIVOIM BVaHWAVAVY GMIIBAW, CHOS

211af ag)dMle:3)5701 B02010VE, TVLOMUNOM BVAHWAVAVY GENIOBUS

MEMOS  TLOMLNIMAD)  BDaHDIVAVYEBBBINS
MVOA®HEMoO, HyaHl, AIYOalMo, QflaleMmMo, BMDaH
WMREA6M (AlAURDDMEBBBINS o CGHalMo, aldl
001eIMo, GENIDWAIB BHOEMoO, NEAAHEMO DYMEIOW
c26LIBSIO3 a0, IBR0W] (aIAIBEDIEnM@I) Gl
eNElO6M) 2002 @3 MVOMROOM BDaUWAVAVY GENUIA
W 0ol ®ROVD. MEajoud @RV Wlajods
oamln &1HC3 @M TVoMLOIM  BVaUWAVAVY
GENINBAD (21RO 2]} AUOYAND). @YY @YAVOIM
200 (aIQIB@m]a]) QAIEYAN TVOAVOIM BVAHUWAVAVY
GenIOBUWINM 62108 GalFTUEN MVoMNIM @RYCOINY
@)S)06NIGHUD AIMI®I (8100} AlleaVM Aldha] A
(Wl arlem ¢RoBE: @Y. 3)SIO® S8DEBLU]
& Qljo @OMDEBLUI1HANMOW @PoNEEBRUS @SBV
@M MLOMUAOM BVDAUWAVAVY GENIOBD.

HS1600) O6NE BUdD>HILIOHDB (AlUBMMo §B:0
6N BDAUWAVAVYEBSA0V] NITWHlg B5MAUW]
®00Y68BUY MSalelNEHIm TVoTLOIM BDAUWAVAVY
@enIOBWIM) HS1OBIGINE. CBHOSOMITE )OO
@] 850 ©a0HOIT BDAUWAVAVY il ©)S6d3l.
650 63080 »{aHlHHOB MO NIEMEEILDINHUI
@R6M. B0) GHOS] M)a|® Bld:Ho O)al WMAVAOIW
2001 ODIME:0 NDBBIWVIFMNE. B)S0OD® BBaHHB
yaH] 210 @)ENBOHHIIM BVDAUWAVAVYEEBUE QIO
BB MMV @RHWIBGAIZ BDaUW WIB2NIMILE
8)2001 30 B08o WIVEMOAI@EBBUY Ba] Qlaflg)ens.

70 - @600 @RATIRIH(S CHRS alOMEBIENMUIM)

HIEOm O6NE TLIMIOT B> AUBUEBSILINW] aNO
GHH0SIGWI80 0)alW)OS BRAVOMT @ QAUTV@HHUB
BVaUW] GaldHRIMBS AIM:1S @RYWIBCAUB B oUW
MBROMOBOURBBS MTBHIWVISI6NE. D) LI0 BBt
@6 @PWIH AI0)AIMo GMS] OBGIS)HN)AOMo Balo
v caalelvlod d®oFIod BlMeBud quyaiflan)alom)o
BFODISI6ME. B F1600 061B) AIBUEBBSILIW] afds
GBU00 4 RIGHUCANIBo BDaHWOODBHUB HaldMIRM
@BBUBHNJ0 BHBaUMHBB)0 AMOEMo OalTMIS)eNE.
22 |C®IBo HIABHSILINWV] aBBHEBU00 10 Ha0RA
ULOBIO) BDAUWIVAVYEEBUE MS) ailSlafles)s)o
MVoOBHHN)BH W0 O 21T ®IGeNE.

!YEMEADDIBS BDaUDTVAVEBBBIOS OO BHUB
£IBYR0HHMDIMOWV] TVOMLAIMED) 5 GROWE MY
MVOIBUWBEN0, 5 §210)d1S MEIVOIBHUWBEN)0 @]
@000 M@3B1VIgeNE. @ AUl 06O BROWEI
MEMOl:SITd Mlan)o 3.5 EléHo OODHB)0, Oal
0)51s METVO1B:SIE3 MIaN)o 70,000 HODEBIROE
MIBABHOMOAN . BHFleom 06NE) AIGaHEEBS]AI0W]
B GBU00 4 AIHUCANIBO HODM U3 Hald®)RMEBBUI
@0 Al®oemo eald®IgmE. ¢aod MPaVOle81od
mlamyo @RS} qulavemiad (oaw, =3 @0V
BBS103) aBHCRU0 12-15 RIGHEOMIB0 OO HUY
&HBaUBHBHN0 HaldTNRMEBBUBHNI0 AIBIMIHHN) QIS
MLOWlHH)0. HaldMRMEBBUBHN0 BhBaHB:AHH)o Al
33081 UBHN)0 BDaUWLAVAVYEBHS CMGIG3 B:6N3)



alOlEnM@IM)o @RS)CIMOIWM@IMA0W] 4 O
0 BDaUW CMIFEBBU GHOSOMIG3 aflallw B8oW
sglenol mldmilajlg)ens.

BDaHW AVAVYEBSYOS Al ®:8)0S LIBY® &G
HBHOHD)0 MO DalEGRIBMINHUINN)0 DOa]) QIO)
OMM@IMOW] 2-QlO)  TVoROEM  EB:(BEBBUBBEY
@Ro1:000 M@BB1WI)eNE (6000 (S] GHICER,
@300)@, GHOG TVAAUSBLINU0LI GeNINGEM] AWlajods
90§, @10)AINIa0). &BaHH@ 9@ aldGlafles)an
BMaHW TVAVEEBU3 CUOIBIBHMMIMIo TVIB:HIBHIAM
@120 S) 6], CHIFICH90S, D08 Halez0W]
3 MVOROEMGH(BEBBI0, 3 VEMEEal)OHBI0 2 HS
SUM HAVAY0)HB)o @RMAUG12IS)6NE. BDAUWAVAVY
@], MoOEHMO, DalEGWOINO af)MIAUNW &)01a]
BBaUBOHOVWI0 HalIMRMEBBEBWI0 CENIOWAID) B0
SNMMIM) GAINE] B Flem O6NE) AUGHEBBSILI0W]
65-8080 HAVAIMIN)B:S)0, 110 BOBo EENIOWAID)BOEM
S B0qVHB)o MonalSlaflaflglens. BDaUWAVILYEEOS
@)012] HaIOMRMEBBEBW)0 HBaUHEOWI0 GENIOW
QU B G1B89)M@IM) EGAUNE] @RYB000AUIEM] H)02]]
af)ab.af)o @YV MVa0BGa] 5 AWl AlOMBS 75
ag)gﬁcscmoaugoe;@momﬂ @anoémﬂ@c@ (aIQIBOD®M
6833, BDaHWAVAVY Y aHl, AflaleMmMo, alcWIMo,
TVoABHEMO )T AlleHWEBSIG3 (AIRIHIMEBBS)0
2182J8)0 MoGAldHEMO 21D ®IG)eNE.

a3 o8MB1B:U3, BBatB@, BDaUWMIBER6M G2
alelgleal 9E350!WIVLNG, @a»o‘ﬂg’(ﬁmod, @RELYOAIME,
2IWQ (al0IBODHAB af)IAIBHE BDaUWLMIR2ND
6mMo, QflalemMmMo o)’ caaleisglnel allallweaEssow
MO2EBOBH)I01a )0 TVICE:G)E QUMEBBOBH:)01a)o
aloM HOqVIBU8 aVocLISla{les)Bw)Meol. (ol
6Mo alEL@IVIGBH9)S] TLAVNOME 200 HaOBOIG3
BDaUDAVAVY HYaH] QlydailaflonsHwio @lenes
350 SGEMOBo BDAUW GRAVOTVHI® QITV@)BHUD

@RVBEAIB 8VaW MIBROMILOUBHE M@ S1WIS)
ME. aBHEBRUD0 MMM G0S] 0)alWes AflalemMmao
oM O@IENHS MSING. H$)SIO® M08 Hleldleel
2QOMA (N2l VOBIOM @3UIVw ®elemIns
BVaUWAVAVY HLeHIWIHS DI HWIHHN) QUM VO
Wlaflgiens. BOauWlHEs @RYAINDLA0W 600 SN aldql
W90 QOB GelenId caoe;ométsoceg BIGMhIye]
2)CAIMWOSM LIRLALHVD. GAG BDaUW TVAVY
-aloEn00 HLaHIWILNeOS aBdHGRU0 50,000-al00
o®o¥1ad BlMEIBU Bl TLALHICIOG B0LIO0)
OHISHO GERIOBHIGE LY lHPIAUOM  GENIdBAUIX
avowlaflg)ene.

MLOMNIMO@D 70 BHOANGSILINW] afdGBU00
150-8080 aBHHOIT3 BDaUWAVAVYEBBU3 Qla] alls]
aflen)aomio  MoosUlen)QI0Mo  ALOWlaflg)ens.
aflBo3MOlHSIT8  SDAUWLAVAVLEBOB )02 )8
GENIOWAUD HEMODIMOW] 120 V&) B)HS03
SDaUW DBL0MEBBUS DN af)SIOMISIENE. BDaHW
MLAVYEBBIOS (AlOWIMY0, MVOOBHUEMO, DalGWONO
af) MOV Ola] HaIIMIRMEBBSIC3 @RAIGENIOWo
MJalenM @MW MAEHHIB MBSHIBI®® VLAl
MeEBS1eINW] 8 VoUW VALY OBLOMEBBS)0, CHOB
©02RAIMIG3 BVaUW TVAVY OBL0MAN0 al)@Om e
Alaflg)ens. &$leom MVASHIBIOG 5 AIBaHEBSE]I0
Ol o BHGBUO 6 RIGHEOMOIBo BDaHW TVAVLEBBUB
ald®)RMEBBUBHE TVDRMYAMIW] M@ WVIS)6ME.

&BoUBA 9O aloGlalen)aN BDaUW AVAVEBBUILE)
M0@Aailel 90 IEP)IN@IMo BVDAUWAVAVY dhyaH]
O aldlGaloaHlaflee)M@IM)o &HBatd: &5V ad:
8o B8VaUW MIBROMOLOB)20W Eal@M) 10-83080
WIMOAI(MEIBS)0 Ba] AU2{lSINE. TVoMLNOME DI
(alWOIMHa g BDHUWLIVAVEBOS H)01a|)88 Qilvdro
weEBW 9We@oss)m Major Medicinal Plants
of Kerala agyan anamSoo (a10vlavle:@lajlg)ens.

B aHlW]o @RMIaHIM &LIdS)o:
@»0Batild AVBQYDHLIDWILIWIHNS AlldAVM MWSHAISLI)B> 03

(00lIENM HR. BGAGMID

M06s0s] Klaillmo MW1afloyam am)aHimd &0@aHle
Ay EVI@B aBd6a]S1o0S] a)@IHWOO) TV E:0
OO ®)SBP)0 H)0la]). ERBLCLISOINIGY aljMo
& aHlWIOS TV(MUIBOVOHIRIN BOBaH]S: QU@
SOl AUMIE)M®. MLOlEAIW MLOLIBBSIO3 &Y atl
a1 1™ allmIS 20}EOWIBIm) UMD EL®.
@LIW)o TVIaSIMIANERINB OBAUOBITVOMIBHO0
OO (o IDaDLIMDIVS] dhyaH] ag)am 90 aldBM(al

(HVW2OV] a)IMYo NITWHSIO}AN). a}OIDM
@219H0m1H BINAIV0)IN EHOSOMIGE. »HIGaH]d:
QA ER]W)200] NITWeH|S QO}AMIGIEm) AITD @RM)
aHOM 2)0HB)0, alOMIOINDAOW MISM dheldka)o,
allemosEmIN GAIMEIW)B8 &:EIB8)0, alOMIQIN®
OIS HUBOBNIQMBB HLIGB)0. BRMaYOME3
8o alfl (aIG3UEBS1LINW] Mo &M QAIOYaM).
MVoREl BORl0 MM@HN)BS al0INAUEBBSIG3 &>}

CHER8OIOR! Grjadd] - 71



oH1©)20@ NIMWO Q]S @RM)AHYOMEBBB)0, HLIMHS)o
I ®A$-0@eNH:-BANISH MIS)HEIed Mmlan)o
af) O6NE @Ol §SHHAOW]G)PMBEs1RI)0 CBHO8OMIC3
ponvalesgleno, allvlaueaEsglano, @omayYomean
gleno. WImowileno. ®OsSEMILN0, MTMH@HIEl)o
BOBHO MHOAN DD HOBaHlH AUOMIWIHS ©210)M)0
QIEN®)20® TVIOWIMo Ao HOEMO|S)AN). H0A
atfled MVBQYBHLIVNILITES B0BaH]ld: TVooMI@00
OODWIENSS 2loMEEBSY0. All&TVM DHSHAISE)E:S)0
OGERI0 )OI, HUWBS U828 @RUIEUBad
o) o0 an6eElDd BONRIW CHOB HHOBaHld:
MVBQYBEINU00E] BHOSOMINE! alOMIQIND (al0G3
0Bl @OMYaYOM DJOHB)ESV)0, HLIBHB}ESW)0 BQJo
AIW1eWo afll(@®1806mM alOMUOBSIENOS alOMEBBUD
@R 00E12{|6186)H oM. aflel 9B0a006MEBBS)0, DS
OalSEN®8)o MAleS Gal@H6)aM). alSWem], d@Yo
GalORNBE @OMIaYIM HRIGSIT3 H2)HIM l08VOS
@YUM BH@W)o (aIOWOMIAN0 AUSHO QILII6M.
AlISEMIEE) (aldi@IBOMROW TMVOWMEIBUZ MO ER
DalcWIUlE9). (AlWIMDOW)o HAYBHIOMW ald8W)o,
SMBIMB ACIV)o. AUIGIVIDE 2lF0 HBSIW)R06M ald8
90a{l89)MO). alafajoBWIOS al)00RINTMIEN) EG&HILI0
AUV EH)M®. OGNV @RYV0BHEMSHA) alos
©@OEM  DalCVOUIIENMMND. @O aloBM  GUdAH]
W8S GROACIMMBNAG. NS MGEINW G210
DHMEBBUB OO aloBMBHHANWIG 2ild: ojMOneMEs]elo
GOM3a]O6I0 ®RID0)alEEBUIEE) @RI @PM)CWIRIAL)
a)M MUBAUBLI0W0LIV)AS alOMODIC3 BHEEMBTMI.
ald8WeS ©0a]}o, AIENa|Ajo &OANBBM 06N
6M DD DMEBBUY GRM)CWIR DI} MN®. DD
LB OODIM al0la0006nam MILIYIG &HITVBCHHISM
GRIDBNDT af)M HA)E108 HMo MVAQYBRINUDILIN)AS

CMHDIDIODIG3 CBHIFOE:M3 alSWEM] TVCLIGIHIT &)
o] 6.219)QI0MOW] MEIEW)ENI0W]. DD HSEEISTI
30) 101wl 160 QlRWHHE2001)0 af)aD (al® 0000
£106M MVABQELI0UD0EL.

QIYE|I8W)0, ®OVOV]RIW)0, H@afl aljljo B0
6M2o6M MI12I0Gal0)d (~IGBUHT™ @RAMO AlSWeM]
0)aldElalM §alWIANO. GHOLIAITLNI QAly@IWIMo
2)elo @2l a)dHIO® QAIGlH:W)o @MY GRUEBSIC3
WMo al) HBHIMNBIQUIGOENS TVIA0 2103010 DG |OUD
QIMIB108)HoeM. H@afl ahailom TVoayoa]s:
@YU B® MMM B30) RNNDSH GUORIN0 &I
ol MAQYHLIUDRI DG 0Ud MRINIAEM qV)dH]
B9)HW)o @YUV LOMIAVO6Mo MSI@ UM @Y EOHUB
A®EMOMIMIW] MLDRAVEN)BHWV)0 O 21T ®IS)6NE.
@)Ll APW)OS Gald8 MO(GAEM @PRMMNO alSWsM]
V03 9alEITENMD). D (AIGBUIODID QIO
aHl@OS (al0WOMio @ AfGEE2JomIAMN). MODOW)0
DD (aleBUOM) VVOMS(@ 1WAV &iaHl H2l1QOQl
M@®o6M. MIEI0GIN)A (aIEBUHGTIM @RMMo alSWe]
@) MIF)BHOOIOS MPIAUM aISEOSITMEOMIS )
Sl Ms@Em] QIE)IN QETLAIREM. ROGIAMEBBAGMY
af)210 MOF)H00)0, M@ THB)o. B)GldhB)o @RSHR)0
MDAV BT BalO}AD, (ale@ydsla] GRWIB00
0)al6BBOHBIAM)0 TLINOH® D)9} (aIUBOMEBBUD
aBEH0aflaflen)an B0} TLoALINSM A HWOET
DaNOS &eMea|SIAND. D AlEd (BB @ (A IO
MEBBUS CHOBODIN @OYIM ald06EBUB alLImo6N).
@OMYIM B LIHOB GAIHLIHDAFO 2l H D)0, Gl
MNEISOD MVOCEGBHA0W DSAISENS:Ud MSOBIV)o
30Batld TVBQYBLI00002ITE8 BH0BaHle casnIel
@)S0O@ TMVIOMIG]H: EHOBOBIM)0 B0} HOB:OMO
6383 @RI MLOWlen)o.

NN(SCANI(NIM M)§ alDIBEBHB DalCWIN]2] HDIMRIBS H20ild:
S1SMIW(INEMo-AUPI DM WIHEI MMNE - $HIW MM al)®3nad

(leiea]l, Mal® oail
'College of Agriculture, Vellanikkara, Kerala Agricultural University, 8943581863

0ORIHO aBQAN0 DalCVWOINOMIENSS ala]dHO]
SS1E3 BANOE AULYMM AUL}OMWOL! DENE - S0V
®)0a|M al)90iload @yGHasmo allgalleom Tvoeacwl
NIWlHnaM) DD HIsoMIOd GRGIEAIw MWD
EMOMIMOIWT BBaHB@ a)BeMAOW)o B>1SMIUBIMIE,
O8O @R NW]HHNMD PITVBISMIUTIMIB:8)0S
W BE®10a01MNIW DalcWONo M)elo Al 1568B8)6S
MOUoo, Kh1SBRSBIG B1SMIUTIM] (AIDIBOIWEUDaH]
all&aTvmo, &GaHd01elo DalGRISMAIRNo @)EO0

72 - @600 @RATIRIHS CHRS alOMEBIENMUIM

W (al026BBU3, &1smoudlml mmazﬂnsg ailau00U00,
(ol @1 2elm1506mMo af) 1Al H,06MOq|S)aM) O
00 (alUO6BBU3 BHEMAHSHLIS)HN)EMIOUT TV)ESH ™A
(ol @] TVa0IBAIOANAOW DO NIANEBBUS TLIH:
GlEHHENE MVAWo BRG] (B2l lBlee)am).

(9B(SBENIWNID MG 10IBEEBOS DalEWIUWla] OO
M)88 0©ORAMB:BIsMIVMMemMo AUSHEO @RWld0
(al0WOMIABHN M@)o (AIGWORMEOANIEM.
QULYOD @ENE GOV @)0a|M VLIBOTING 2)5HOS



2100315 01800M HFIANBB @REME0 SOO(EHNI(NID
Ml 08 0160 j0dg 621QHa|SIS)ENs. ag)aNOCI
@RAIWIOS HOOYHUID AI®LOTVOSIBIHN}AM) b
O8OMIG3 HDM)AUNO (HO(SCHNINID al0IBEEBOS Dal
COOUWla] OIEMBIBH AULOM @ENE HOW ®)0a]
oM MVMMEMOOD )02 |)BS ~I0MEBBUY LD
200210 M@ DD Aflatt®o al0MAlCWWROHE].

(090(SCHENINID 2ileeIemIm, (H(SCHNINID c)(al
Qle@oaVo, (HO(SEHNI(NID af)o(6NlEWIaNIN0, OIS
GBHI(NID MAUMAVMM af)aM1 MIATaHlTV) 3105
HO0YSHHUAD® £106n11G3 m’le|©1<agm1@(3rgdoaﬁ (O(S
BHNO(NOM oLnJgkgq»ocmo, OO (SBHNI(NIA aileeioeml]
a¥ agamlal @l o @IHEMN &06Mea]g) al0o31e06m
mloss), M5 AllGlem) al00868BU3 ~)OOm) AUGIAM
M6 gl aloMANleWAISHWE|IPO6M O6(S
GHN(NOD afleeemIMd (SOOHOCHNI(NIA olalglewo
Mo ag)ala 2ler 2OV HNBD). ERYV@IMOGE D
06N M laHTV)BHOS &y aHIVISOBIOLI 300§ HHAD
1016w WleN M @MW @oe6ImS)O1m)

mlela o qUBVIMo  AUL)DMDOEM &
1S alo1BUMOMIMOV] DaleOUlla|® ©@)SA
2001 8 ®AYL)M’HUS 7 BlaITVEE MHSCAUSWIG]
onoo%cﬂ(ﬁ 100,000 ag)M MOHH]T3 (SOOHDCHNI(NOD
oLoJle@ocmo, (SOH0CHNI(WID ailcramIay ag)am’
al00B6EBO8 & UlVISOMIGE OME AY@ITT® Glo
51812100 allmymila]) MOO®AYo 6.21Q)AIIMOW]
S V@@OMo GAla{l@)0) MVOMo BO) Golosleel
021518108 ®SNa] ©H0S)Om). MIVODEM 23W
BBU (aICWOUWIHNIOM B0) Galogle Mlalmldomwsl.
ol 1M OBGE @MEIDR! aBQQl}o D)0 G H>
@6Mo GRS}V  (SOHDVEHNI(NOD  &(alg]
GOm0, B(ON(SCHNI(NA afleelnemlay aganlal

ailmymila] ¢alo5)aald @RO10)aM). HH(SEHHI(NID
B(aIg1coavo QllmyaVla] GaloSIE3 053 LO@AIMAN O
96(SCH(WoD aflceemlayd allmymila) cqlog)d
0.79 VO@@IMo @RY(HAEMAI}o @ENEITI GO I |SIO]
af)MO@3 Gl |lBE)0) ®S]a] GaloSIE3 214 OROM
Qljo MV@EEMIaIOWB00 BRAUILINMNIHNIOD Golo
SI@3 344 V@@OMANC ENE @Y(HAETNo CORINA|S)
O] ag)eIPROOM BRSINLOIME|S;OB]V)BS H0Weel
@Y (HHAMOMITI OB (SEHNI(NOD oLnJgkzco)om)o aiflmy
ala] Galog (38.35%) 06(SE61ID 21GRIEMAV
QaImyaa) ¢alog (40.02%) agyamial 20} Gajog)e08
@PCaloHla] &)001 GOAINSIOD]. HE(SEHHINID
6)(_0JQ1(2®0(T\)0, O(SEHNINID afleeInemIay agamial
Allm{Ml 2@ IMOG3 @R (B>QEM@TIN@ WLND (20 2790,
25.96 O@AOMo B0l HONBOD] ENOO® @S]
MLNIME|S)OT]IWBB  HOTIOL!  @IRY(HAMNOI3
([SCHNINOD e)LnJgkm))O(mo aflmymilay (S%‘J)O§1(68 34.76
WOROMAI)0 OO(SEHNINID afleeiosmlmy allmyamilay
©qloSI@3 3774 V@ROMAN0 R(DED GOEINAIS)ODIW)
88) ailalemmEIM)Eo® allgal al16lewIwla)ealo
910 BOO(SEHNI(WNOD Ha|FIEWOTV0, HE(SEHHINID
afleeemlay agavlal allmyavla] ¢qlog)#>08 dldray
@OOEMAT) HONBOD]

"EUaHEM QlCWVROBHV af)Llo CISHReEBERl0
22 @O0 (9O(SCHNINID HalFleITVo, 06(S
GHNI(NOD 2NlGRIDEMIMS al02B3633U3 @BRYOHEMM AMAV]
LI0HHOM TVOUWla)) BRMIMIG3 GHOSOIIT AUL)OM
& aHlOH® TVOEOW] NIDWIBE)AN & ISRV QAILDM
@ENE - HOW @00 al9}allom MIWAE6) ]
M OHSCHNND (aIFIEWITV0, (SOHOCHNI NI
2fleeemIay al0036B3UWE:; AILloWI) alel: Qladl
@901 TLOWENORM AloMABILNOS QAlYBH®ROW]

Soil Health and Fertility

Ameena M, Professor (Agronomy), Department of Agronomy, College of Agriculture,
Vellayani, Kerala Agricultural University

@GO HOROW DGNIEM MANYHS BRYENIBRHUY
V(MIB0VO31H (R GRSITLOIMO.CRIIGHERMIVoR I W)o
BEAULO0B]OBMONIDLEEBB 0 HWOIEMIOUE, MOMOS
26MIOM @YCOINIHOAle DT OBMHUANM0W]
DaIPI3EmME af) M@ alOA(alWomadem). Mlelaileel
Ol 9alWOUila], M?)BE 60 AUBHONITZ OOY
2O(@GCA B} oHIEGWIN DOV EATIVEL @OAIGU0H]B6)
IMMBFOAUAD Hag)d0I(cHIVE 016083 HalQ)am).
B$)S00®, 26O MUDTH6Mo BGHILIAIMNNIAISE1WI
MO BHOOEMAID)0, HHOD6MO BRYEOIW) Y BONIW

26 $0BnIIBOOHTVSSISIOLI B0) (alWOMm CLISH
@06M), DD B0BENINBOHAEIBHO TV GG V)
HHHUIBHOM)0 TVoRAIBHIM)0 TVaNIW]HH)aM).
26160 GREOINY0 af)INCLEN) GRGIOMG ag)eld
(1QUIBOMEBBS)0  af)( MMV MIBAIaClHe)aM),
@oailwlerl ®aleINOMIMIW] @GR (~IAIBOMMEEBUd
a)BBOM MoOBHUlHDN2|S)ID) o) MG]OM 60} ailel
oloyomelnem. aglen GREVIN o0 CGMAlS GRSHHIN
SIolel alalwav)alde@sud, agplm ag(@Mand
Ol (1RO EHIM B FlWHAIMNDNOMEN) 02|} BS

CHESOTIOR! St - 73



M) 2 IMBHUWBM@H)MMY.  ablTSlE9@3a 10008190} U3.
(S6M1H0TVI(MB®, AR LISM,NIKBEHAWMVIG,
2splemeeism,  HABBoMLINIBOMIMBBEUDAH],
Q19586000 WloUidha omilgl ©aloeooavlgl; 2V
qateeasud: (pH, EC, so0dwomlesnodsnism, mo
GH0, 6)6)@(8(_09:00)53@’]@0@3@:03, AQINGRINA06EBUY),
66RAUIMV) 216568303 (qcmoelos)m@w)oau@@%an(s@o
2OMO HOBENIND,  WIHHAO(WREM I (AIQIBGMo,
GanOm GaNGQ IV (alAUBCI Mo,WI®)AUGEH6 01860
QNMOOM(SRM, megmemgaojcmmo)ng)mﬂm@)oerﬁ.
LonomOP_lsoea@roﬂs)c@ i@l aflamysdm), mldsmo
WBHOLISEO BHONMBOM)EHW)0 BOGOICLISHAMIM)o
OAUVNCQEM@B)HW)o Al GLOW@Be 108191 eadaw
& TVBHEMHHNIH0. GRYEOININBH D6 DENBIHH)TDO)
@RAIV)OS OORAI, 0OTV, ARV TVIa0210) 6813
982100 Bl 2] (a1QIBOmMo TVIWIBOBHN)EMIIPIETD.
Qfl8al0laloeIN®ODEEBU 26RO @RYEOIW Lo R
©a]S)m)M@IM)o Alda] TLAVYAIBABa W0 ailgaloe
£ HI6NB)AUO)MN@IMYo AldH Y alSIam).

@RISRV af)2I0 TVAVYEalIUMEBBB)0 LIBIAIV
0)nlOMIE0 @RM)EWIRIMOIW VM EIl®moaITNWlel)o
MO@HOMBS 26P1OM BFlaememlod aneig)ol
aHO®. aNLIB)Wa¥i0N0® 26 DTaIIBMHUDID W)
SVEOO GRLIOOMEMI @RYH0. REPIOG D@3 IOBM
SHUAD af)MD® DMBal)F)SHB)OSWIo aldGlaubl®e:
MV0A02I0EBBIOSW)o DIECMRHDFIOG @MYTVI®
20 m1<3r;1oﬂgc1ﬂg(ﬁ 9@3a]oBla|lenomss neplemd

1106, ¢H08OMIS AEIOG @REOON OO
QAU EH06MIE3 WA EMIHHEMINGE D6} AOW]
NITWOQ|S (AIUTMEBBUY DAIHWIHBOWIEI. )OI
OMW)8S 210l ®HS)0, 2e6MILilaflo, 0)5ETVIEal
A2, aeglom @avlawigl, Al, Fe esosailavigl,

qUENIEILOVIEERAVIAWIG], $)}0601 Galdatd:GUD
6100 MeIMIBOME3, GandMSan0MS afld: GMVAH®)
S6aE1AIWOE. EHOZOMIGS 91% d6Rlo @oavlaw]
& @Q6M.62% DEPIo GaNOTVaNO(MIIATVAIBEBBOS
VAN LIBYBI06Mo GaNITVaNOIVIENAGEAL @0a]
) ailaflonyam). 40% aegRleno @oosaVyOBiOagd &)
oanens. 74% oemlenoc a¥mlaU OO £)00N6MN:.
a0l 2aNlos GENIDEO6eMINA AYIaIBAIW
B)OQNEMNE. CaldnUBHEBBBINS @RM)ald®AN0 GRAIY)HS
aloMialoeniawal)e (alwomaosm. Ca: Mg, K: Kg,
P:S, P: Zn, K: Na, Fe: Mn agyamlal so@l@deals)o.
@RM)OB06NZ) 5HIBaH]B:CaILIVIHAI WOIM)GaldaH
683U VANV TNIWVIG3 HOB:HI0 L0 62lQemo.
Al qvyaualoal)o AlRWE:00NM0W &Y aHlOT@ s
8105 MIBEMOWH:CLISEH:EBB06M. MVIMNAIO® M
BPYIN GaldaUHB)aISEBUE ®QI00H6®S, Wl1Qcd
ANBEalaUBHI000 al@la0I068BUB, Galdatd Qlleemns
S}AOLN0 al)N0)alCWONAN0, OLI0ITANIA03SI8
BBB)OS DalEWOMO af)Mlal 2eNlO @RYEOOW a0
aneIR)Watiom®)o MRIMIE®IM @RAIUD oGAINE
MBMOIWE: (alAIROHMEBBUB @RY6M).

WDIDBHIL! al2]B901BHUB3H6) B3HILIDAUAVLNIMIAVYD DI
al@laldRINMO B3~ CHhOBOMIGI

GAWO. 00003 af)aV., GRAVIAVAF B(a10aNTVA & a0, ala]dnoluomi(@Aaileowo,
H0BaUIHEHICBE, HAISBOWMI

GBHOBOMIG V01N B0LIa1a]BHONBU By aHl6)al
QoM GWIHla] &HOLIAITLA OBBM)o QIYOald:AD
© @yl OaIFT®)UMIO)MM)o MS)Es], AUVMIS
ag)a1 Hlels-gleno aloelend sEleldlonl a0
laleBUoEBE]RN0 @RYM.DO)BLH]9EBR), HAUSIOMBS],
0N, CHOSlaNRIAId, & 5000 M)W AIWIE
DaileOs &yaHloalFmaalo)m allge:ud. Datiemen
ALI0 HMEBBIHS QAUOGCAINS)E)S] GHosOMIRSM]
8o MLAMEI(aIGBUEBEIRN0 HAVATgoNIAB- 366N
D)@ LMYAUGT- HaN(ENAIGC] AUHOWIBS BH>0LI01)
(o IWOMDOW)o VOl BHORIala|HOC1Ee Ul Qlydailail
#HOMOV]  B3:0BaHlSHTVBAUBL10000810l@3  ailailw
W01 B0L1a12]89018H:S108 alIOMEBBU3 MSOI) B

74 - @600 GRATMIRIH(S CHAS alOMBSENUMM

Wrcelv)

(aIWOMO|g VI H0EINIa|BHOIHSOW & §0EENI,
c&08ln0eI0I8, 000, MSBH], TVAIS, HAUS)OO)SS]
af)1IV1G3 GOSN LI MVAMEIEBBUIH)CWI] 2
DatieM G2 IR0 MMEBBUS B OBaH]B:MVABQYBHLI0UD0el
@10HEOMS)HN)H W)Yo @PAIWIAS dhleHlO1GH (&H2ld
0186 HW)o H2IT®). af)M.ag)MV. 43, af)aB.af)aV. 160
af)1B.ag)V. 183 ag)aM &}0GENIR HMEBBB)0 Al)TVIC
2gim, eNINVAD), af)M.af)@V. 60 af)M] CHISIa0 rINIAQ
OMEBBB)o QILIAUTVIWV]HISITLAIMONITE GHOSO]
el MamelEssleno NRIGWIO(AIGRUIEEBSIRI0 &)
ot 21Q0M WO 2|UWOW] BH6ME|S). &hLoE6N
2103, MS103 MVAWo(HATHOIHNIMB NSANalOMOMIGCS



MAoNIG MMM AN a0 &)S;NT3
aflgaim@es], GMOCO® ‘Da0’ 0)aldals, allgeal
$)660M ALIWIBHN MOV B06MO|S). af).ag)av.
183 o) HLOGENIZE Mo &hy LIy U013
@pAlcloeNla]) aj®©g) AISBOWE[0ud 60% o003
NI0atial1d0eM@BE] MM®)o AUSOWIHM WA
GMO® 125% Qil8aldlaldRINUD)al0BUWHS BMIM)o
af)elo (s1seamsgleno eala] MeI®OW] &ens). 630
afl AIaVeMI@3 29ROV eSS B> 0CENIEE By ol
@9) EPMICWORIMNIW Mo af)MB.af)@V. 43, (V1M
CAUOCVRA o)Al @Y. BiaH1e21Q)EMI0NB cnd)
15 ANSANO@YEM ‘Dao’ e@MIsane allelw)o
@)#90l)o afl8aljo $)SIMENo B)06IMEOIN- &S
ENIOW)0CORINA|SITINVD.

DRIGYIN(AIGCRUINIW BRMILIAIWANGE G381l
210101a3 MSMN al@1e:HMEBBSIT3 )V a@BA@s1avl
@ Gs,016@106NIRWAY, an)EITIANGIS;,ag)aB.af)mV.
131,00)M.af)M. 133 af)MT DMEBUW oBQAN0H)S)
@@ allgea1a1ea]S)oml. alavo agdglaslangls
a)#9)5W)o Ao @30 j0Gla{lee)dW)o §aIV®©)
CHOBOMOLI DRIGWIO(~1GBUEBSIG e oglal el
01e@ Qllom)03ajoBMOMINR TVLOWMEONINA|S)
O, BHUIEMEHOBOHAI TVADMAIBBUIHE)CWIL]a)

DaHEMERILID MMEBRBIOS aloMo MSOWIV®IG3
af)M.ag)MV. 60 af)M. aBQAN0B)S;ME@ allgal coel
80500 ALICWI0(~IE3UdEBSEeN0 Ma®elEBgleno
a6 21QOMOW] NITVAD, ag)MB.af)aMV. 60,a3VO
GRAeIM o) OMEEBE)OS AlBalGlalofIMM0BU3
0@ aH] 5 TVAAUBLIDUD0E! (5HATd>@1a)).

5000 DMEBGEIT MIWO@AV, AVAaEM 11
601, al)VO0IWIO, al)TVLIGACLINS],a)TVIGH:TVE,aV)
2@ $)E00Wo af)aMT MEEBUd Melailgalm@delw
@O B61B). MVA®EIEBSIT3 & §00QNO10)a 10
cola] @0aVo MAloenIA @R M. enI1G0)51@3 BW)A,
65(59, Ma01GH0LI0M3,0085000)eN {1108 ag)anT enm
6B8Jo HOWAVRIAB, EIWIIMIHOWEA00FY, af)ald 1
&leBWo  af)MM1 Oeao(eNIlH:8)0 2836510103
al)MVOGaIMES], al)NVOC2IMBH]ERI06EE, Ra0TCHN0
ag)M OMEBBB)o aldLlBH]Gd B0Ud (V1Mo GHOB
omloal MAG®EIEBUBEH 101 2|al @RYHEMAN B:6NB).
MAN8WIE3 Mel 2aRAUMTIONSS DMEBBU3 @YW
@RAHO L1063, @R(WIanDNEIBEHHOW ag)am]
QIS0 B &Y aHlB8) B:0BaHlBTV@QYBLI00006]
00)al0B00 BalP®). HAUSEMSSIVIGI @MULINIW
elled msomalomomIed @a)MaVEans 3, 9] 1
af)amlal Mel (aldhSMo &»IFalnnla))

AUBR 2V AN)o D@ aldEMOMIMIo AISCOIW (aI®ICEIWEMIMIo calmE]
HAUBR0] (1NIaNQ)BHB)HNS M)LIYMIGeM®o
(W)™ &3.ag)ad., «;ramﬂg};@ 6)@0&0(1&0\)(’8

GAWO. 00003 af)@V., GRAVITVAF B(a1aNTR@ @YW Hao)
ala]8e 0]l orS(® allRowo, &»OBaHld: CHICSE, HAUBBOWEM] MIO}AUMINal}®o, 9497270684

HQIBBEC] B eHlV1eLl agQal)o (aIWIMOa]g COIW
@061 aN)EMVOIWo &)2lud MEIN)NBIE:)AN AIOSEOO
®o. HAUBBC] (N0a0Q)HB)9S AIBA2JV)o OB alIBMAN0
QIDSGOIY (AIGIGEIWEUWHIWIo @RI @IMOW]
OQU8BOWEM] &H0BaH]ld: GHICBZH]OLI alafbOO] KDIMY
(@ aileONEMI@3 2022 RMIAUAG] D)@ af(ail@d AUOO
aloMo MSOM)HWNEW]. HAUSSCIWIeE! §6ao(snil
wysgow KPCH-1, a0%0, w)@ agomlaioiad 0)s
GIROHHOV DO, 21)OH, HH)MNIVo af)MHIQUIWOEN)
9alEWOWa®. (Na0] 2ISlH:u8 QIgBajlelo anail

S)M@Ieno 9 ajo3moEmIene M)aNlg) M@BHH)IN@O
@ $:06Me0|3). (PaNS HalQOC §alSIBHOSBEHOUD
(0a0q §2IT® 621SIHSIG3 ADFEOIW (AITIEOIW
W0E®] 9B8BMOWV H6MA|S). HAUSSE] HE (NI
@RV 20’0, ajOEHVITB (NN O21QYIEMIOUB &0
D80S af)sfRo S}V &:0maals) (19.17).
H0TH8)6s ooaNo (313.27 g) eoatosmalyo (5.65
Kg) anoseoicd (200 §2IT® HAUBBG] HHaO
(Nl @R 0}(BWIT &)S)MEINV] B»0Mea|S).

CHREOBIOR! Brjadd] - 75



19

DHIM) D) HOHB MIW(ANBNIMB BB} N3B) B 03
DaICWIN12|)88 SIMILIQ)BUD

*0lo Alefad, **@pmled of)., ***0ed006m] &.all.
*NEAUUD, **NGAUHD, ***6)(aldaNVB, &1S0MS(@aileovo
$0BaUHEHIEBEE HAUBBOWEM], EHOB HOBaUlHAVBAUBLI0UD0LI, TIO)AUMADalj0o, 7902251275

MU O3 aBQQAN}0 H)S)DT OO0 AIS@O)IM
© OBHOMEH)BHB6M. HBHOM)B)AUST AUBGHOEMIOY0
LIGHUSHEMASM) @YBHHUT COONENIOUIMDIE)IM).
DD GOINAUIOBHOO MVMNEH)MEIMOV] alelndd
QeeBud  an)  aUITBGl2jjAI0)aM).  EOAVBISMO
WINBHUW  DalGWIS 8B  HBHIM)E)M1AI06Mo
amyaHimleno 0Q) RAMROLIEEE]RI0 )0} OAIW
@R EOINS(AIUEMEBBUY VY adlHe)aN). af)aNOE3 2@
)28} HB)OS DalEWINDAUNG al@lTOl®] TVVan0@
3al0Ql)o anel(alBQ)MI6M).

2l @)21B)HB0V  H2QIOHOMIWo  BROOHM
€M ilow, emileaclmIdMIVIm, eRIeHMIIY]
ellwo eeIenM], eelendmlmilelo VG EIVOHM
)Ml CHOSOMITE  AVOWIVEMWIW]  BH6N3Y
QAUO)IM  OBHOIMS  MMEBBBOV  @REMIOanlmS,
OWITY, B1)1eISM af)MIUTEE anLl(al3R06M).
DD Hl(@®)018)38)0S (UGG MEUH] Qileiw]
oyemmmola) eawoa’ LC50, LCI0, LT50, LT90
o)Al &6 1oloyan). MaIKlTd agQal)e SO
20 0@ )03 DalcOUla)) SONILI) B0 HORAIGS
mlomem eiemioogolalad alle:adla{lealsyomig)ens.
(1000 Afld:aUla{loa)s)om S06NIRIQ)HUd OS]
B1SHN) MM HAUSSOMI@ MeSHallaf) GRAUDT S 0
OB HOB DWBlaflen)MO]eNB8 HO0yHUID OO
Sl leeea|g®oem.

al0lauemudoLIVITd MSOMIQW  (aldlNaildalom
eBglodmlan)o ©2QIOOMSWo @REOMETVIIIOW.
nileaol® nIDIIOM  af)MNIAUTE6) @) OMOS]H:
O8W)o ahBGRAUBBOVONIW OHID)BH}HOSWV)0
M W0laflendmd SO CNIOWe|S). D Al®
)28} HUBHE) 66.66 M@ 100% QAUOD H)AMIS]BHOS
5 BlaInomlm@o MWBlaflenIm)ss &Flanss®ow)o
56.66 D)O@3 96.66 % AUHO a)AENAIBAG2JOVOT]W 60

76 - @600 BRAMIRIH(S CHAS alOMBSIENUMM

@)D} HOB NWBlaflenom HF1ANSB@OW)0 HOERO)].
GEOW0allSInalg HH)OMISIE:8)0S @PANMI8 (30l
2)JGaldBH)IN@OIW)o  al)Qlo B0} OHMHIPIOM (30
Qldho @YUMo H2lQYN|SMIW)o  HenSloyam).
BOIWOMIOUWl2] OB HIBHSIG3 3 FlAITVOEMIGE &)
23ailom)d08 B2 jAIOYIMM)0 GHENSIOIaM).

®)58M)88 a101e:HMEBUBEHOWV] 60) Somield
(I VIR0V 0)a I |S)TMHVI0 DENBIGH)}H V)0
0210 ®I0}IM). DH®)alEINa]) (alUBGOMMEUaHIWI@3
0l 2] @00 H6MmOIV ©2gee0MlVo @ROOM
€MIi1O® ag)aM Al@&)AISEOM) DA EHH06M
omvmesaumleneny (1010 spores mL-1)
soenielg)®ud MBalaf®. @ICRIN @RYAINDIRIW
&0CI0A HENBAM)E: af)aD aldleHemMO31C3 S0U3
B9} OOHEYOAVIM)o 90:10 af)aM @M YaldMOI G
¢alBO0 ®QI0ISNANE® MLIMIOEMA HEENSOD.
DE®INSOalo GaldCHOME HHENIMAIES oB2RBY)
B al01eUlo OO 7% $086MNI0ESTV] 2loemad
HAVERERIMS @M DOMRHAMN) H)Aludailom)e:
89S @RoWIMEUaHlVIGMIMM)o aMQ1RI0Ss]. 15%
REe100000 @PSEBEIW SOMINRIQGWBHE &)2SB)BS)
S @RoWMIOEMEUdH] MRIMIBEMOIM HFlWIHAAN)0
MLOWOPEM ODVAHAOANT 3 AOTVOAUOND MVYIGHI 2|
D B90Md @RMEWOIRIAIOHEMMM)0 HEENBOI.

ca3ailaldla] (ale000 @ISHS;ODIW CLISH:6ERUS
9a16WIWa] ®QIOIBHV ‘0(alTMISIENIRIYHUB” O
@)B)BBIOS BH)OMISINSH@NHO MOTVOW TLOLIHOID
0QI8B06) 3N 210716:4166) 8> W) 61O V1.
0V alolauemomladalanioe 10 2198 Od:Slelsenyan
ossemled 9 soemisel] (9 (1io) MleeHailajocd
10 GlAITVOOB06TE 84% H)OMISIHOS MUl {lenoad
&Plw)o.



20

dM6BB1HM3 DLIa123MAl0 9TIa|IGMHHAW)o AIBaVIa[landoe

1SN AN MCWIaIWsaBslennHs
*02£1006m] &.adl., **@RMIaH af).
*0(al0a00VA@ af)oBeRo8EH], **NEAIaUDH
@0BaHHEHIEBE HABBOWEM], EHOSB BHOBaU]HMVBAUMLI0U0LI, GO}AUMAD )00, 9446378182

MOZEHOOMINM @RHENIB OLIAINBMODIOG 72
O®20MAaNe MamI@mImos. coyowlecd GDP
Q@3 alell@ TVoRIAIMWIM) MLl MANIEN)BSO).
2017 AIHO G |IBMHUAOV]TIEH0B0 HWABINAVND
MOMOIV0)MeOQIEIEN 0 @RMIM)GUWaHo Mloaw]
B006MEEBBOM GBI WS allmmy@lwleno
D030 jOBMOMIRN0 (HAIMINDDOW  BJ0ANNZOW.
@RYENOS®OalMOljo @RMENITWAIWBS  HOLI00I
oAy @IWOMAl)o &1SEBSHSWIo GOINEEBSB)OS
o @RYHAEMoNLIo  AEYM)AIIBEVW)0CaIeAl
OO®6EEINR DT IBMHUIMOVD)o  20Glaclay).
£210)&1S-MOQQO(®  B)DSAMKBIOS @YWl YaNo,
N)0}DOCOINEBIOW  B30Q)l1$ajV)o, GBoelall
10 M?HISIOM 0)BHAIW &1SO(HAEMAN0 HMEBE]
oM DT IBMHUDD®  NEMIAIWV]  H)OHHIM)BS
$H006MEBBBOWI. @&owoﬁoﬂ%ﬂ, e)_uaucra@ﬂ%ﬂ,
al}$)e12106] af)avlal &)S06m, @RMYOIRYEBBSIG3
M @RI ISHH DRIV BHSANIQUAD @Y (BHREME:0
0lH80® NEMLBIE:S)0, BRS)AWNNS CHOSOMIGT &S
MNYB,S10 0)ENOMS ailelem eagslajsgio (RSW)
CH0DHAUHAHe) A0)OMOala] AllM 2008HAM®EL.
GHOSOI@ B30) alBlWlAe® Al (a106M1e:80@3 DAl
)OS QlotdAUIRRLM MIV(MeMaldlwlVlenasmes;leno,
HOMOODI0E A E0RYEBBSIC  MIIMMBB S
MGHVQo  BFIAUOBHIMW  HI00OHMWMB  MSalSldHUd
DAOMMICHNME®  CRUWITO®RIOMIGI 20(®2e)
MLOMNIM@EAIOBIEN0  GRMYINICalSHHMRO6).
®0Q)AIF] alOBP)AN AEMLGICAILNBS &1SEBOS
WOODHH0M  ERIOBHSITLOOMOB]ENSS 2 IRLG)]
SHUWBHO) DO(MED aNLIMBAUIBHOMB HPIW). ey
QILOAIBHAIW] $H06MYAN B0 §2100lailSla|®)Galo
B1)8S CMEBBEHS)0 @) 3006M?)88 Qilelwi]s)ailin)o &0
©6Mo aNLI(AIBNIW m’lm)mmm)modmmgg@sm@om%

20la)), O@EBB)HQQO®IFILIS]B:S)HS @REIAIDIEM).
B)BBMO®EBBYHUBHN) HaldMGA H1SGOIW (ol
GOOWGUAH] &)0AVMIMIM Mlelallenss snmeaBud
B0} UDOUDIMalBln000RIBHIAMILL. CHOB BHOBaHld
VBAIBLIDNILIVINS BBO(U0TGAINENSS 60 (6Nl
W DOMo HOEBBYGHB)OS ©3j03Mo AUBWIa lee)d
©)o LMEalOLNBs ag) TVBHH0VIMaEBUW 2dlmIdl
02]S)HNH W0 HalQOM HFIEOMOMTI  GdhOBN ol
@9 B0000I0aV0 ald00. "COCONUT TASK FORCE"
ag)M @YU Wo DUBHBHIENB)OH0MNE H®IFIT asl®
00© WAUMIVIQAUIENUWBEN) O 1BEEMMIW aldlud1eIm
Qnjo @PAINY®S OMIFILN0a]lM) CAUMMB®IW TVoOHH
MMSalSlB)o MEMINSIa]o TVIBB1EHOANAD®IED.
CIB & RC 0lati&®@2fl6109)an (ald000 GRIGNIG
0Vl 988 EOTVHISMOWBIMIHRHUB RI@ED B0
oH] e TVAQYHLIVUDIRIGWI &Y aHIAIB)Ba 0 10} I0BUD
©21Qoal. MIBBIWAIVIMT DD al5le:W@Ie®EBIMo
QIUDYR0W WOHDOID) B1SMIUBIMIdg)0 2Udeq]SISIal.
CHOBOMIT3 2l)Qlaflo AEOOWI0 BODYBWBH &S
DMI@INHU3 MeooWla o) @RSITOOMONIGE H®
6a31OM  NIBTIRIBNEBBUT  GHENBOMMM@IM)EAleNE]
BHOB HIBaH]SHAMVBAUMHLIOUDIL] 3 ABaHOo MSO W
al01HHManeIBBU3 (0)n108006) 21903 AIQIOD @RA!
M0E9) alB1n000MIBN0 BHOMBEOMENED) @R YANO
Galolm@06m. H@E6E1HG DMBHUOMMY alRLGIVIE,
@MY 002 BRSIBMIM @RI 1HH D20 &S
MM &1SEEBSIG3 NEMIMOW MOWOHIM) DO
@IBHIAN  H@EBHOBVWYo  DUBOQS)OMIMW  H$]
WIERO  a)M 00 N0  AlleI]o)comMBm)eNS.
BHOSOMIOLI HMEBB)E:Y ol MaINIBTMOMIo @M1
200 lo)aM ©@3ao3M Mlalnnoe arleemes)endm)o
calenElalo)an  MSalSleSElo8  &15E0NMIW(amEM
MSalSIHUBENBS al$H)e210)®El.

CHRBOBIOR! Brjatd] - 77



21

B0)UME] DGIaJOGM CAMLIVIHLI MDD (alQIMN DU

ReIR of)aV. cOEMOM, GRAVITVAF O 10aNTVE GRS Ha0W &U0}BO0T NEAICHUEMEH (B0

DAY D@3 (@ AUBGaHo 15 SN EmIg6eNS] Moo
M@l MDIMBE MVDB0463303 Mlelailensns.
a)MO@3 YOOIWA] AIOBaHlH DT OBMO aBEHEBUVO
7 BloHo SN MO(MMAIEM. af)HGBUDO 50 LDMAIMO
G®OgMElE60W] g OOREBBOS @R UOVHHMN). LAY
29 0oRyeEBEle0 C®IFEME] MoMIEHOEMo Alydal
BNOQDIMOD AN YH6) @YU AOQ GMOFENE] DO
89O ©21QIMMIM alGIFG]BHU3 DNROBIOAIN
@RYUOELWENE. BRMOB:MNE GO &BHUDIAUMEIW)OS
DT |0BMAI0 HU0)A0AT HBAUMOYNS QIOYAOMAN0
adevlajlenyam@lmow] ailallw alle:avm ald)a))
U3/ aBRWBIVIBHU3 @O@IMOM TLOCH:-Od: Qi3
&0 (ala1@la{la)oB06MElG1E6)aN). H1908 alSleomod
©®10(1CBUEBHS B0 BH(BldhOla] OHHMR)8S
HU0)AINE] ©@3a[OBMO AlDOMICOIDO (IGBUEBBOW
21O 1T O, DIROIO), BBEPPISH:, @RYMW ag)am]
ailsesBgloal MamEelEBUd, AISHEs &19Hs MoLND
MeBBUY, @RYMAWROM MIGE96NIA B11alVD)n06BBUd
ag)amlailsaBglad alyoaila)) al0)aMm).

ORIHO C®IZMNE] OGBaoBMOMIOM al@Imemi
DOROMANO CHOSOMIG MIAN)R6NT. @I MO
@P0YaI® OBIMO BGHEMAB, HOTVBENOW Hlels
8le3 wlanyo. @a|OBMo HD 2P |SIOMAN@IMOW]
BRMY)O3a0BM GUOHIWBH H00)A00IMEBUY Dal
GWIUIl2]}9dB:06MB)88 MVI(B@O AflSQIM OV & aHl
V(MNIBIWEBBUY B00)R00NT3 DENE. MAT) M) @RI
0S683 Q06BBUE OUBHBIBSHNAM TVLO(B®I /@M
MOB®O B aH01DNBHSICRIS HBaUBB 20T
60m). DO B0} @MY BV MIaM)88 QIE)MOM
AIBRLMAIN) PDES:YMMN@OHEMAN BHBaUDBBE) E6NIO
@che)gdgbggmé. 2o(@2e] HOWd (alIBRLMoOo AIS]
908006l len)an B3) H00}A2AIM HOMH:UY QWO
&)0010W10166)HW)o MANI0 QAlBaHo M@ Allseal

78 - @600 @RATIRIH(S CHRS alOMEBIEMUIM

S)a] MLOWIMIB:Y0 af) M@)o GAMBAWIWVS] B06mMYaN).
A1 @ QAUB(AIWIN0, AUBSAB2JOMIOBHEBBUE DalEWO
Klafss melog], ayeucaeq o) Bl aldl
aldfIMo, MoCWIEI® GRING1SMIVW(aMEeMo ag)anlal
@RM)AUBOD]2J0@3 DSWBHLI0 HIOANBB B>U0IRIQT
&yl 01O V68 9@ |0BM AIBRLMAT OO JOEHII)
M®o6M. B00)200ile3 ®SBISM3, al)ailsel, allemienE]
9@ajodMo af)an1 MM B0elIEBU8 2TaoBMOD
a3 WIBMOWS CLISEBBOWV] BH6MB) OBIMNE Gald
aHd LI0VMHSo BO)MB:BJ0 OSH}M® Aflgal
aIdaUlaflenom avaooilesyam,.

B00)016NE] §@3a [9BMOMIEMINSIa o AIBHOII1G3
EOVOE] 40 LldHHo SEM GHUDIAIMILAl0 D©@Iajod]
aflee)am) ag)MNOEM BHEM BP0 V) allafleen)an o).
@RAVIWONEM GaldaHd: D)RIY0 DSBS B0) aNLlo af)an
Q1T & 00)ROMILTDIM DANYo BO) QUOMIRY
(alowomso elclajlslal &u0)20MILODIOM HO HS
@M@IMYo, al)Slalendom a)ely AUBRLI® al®a]o0)
&0, afyglajlay al®2]00)H08 QNBIHHMDIM)0 DBS
MLOGE:MIB Qfl3y MM CHO8 @OBatld: TVAEQ®
210000eIW]GE RIBYAIEM. HHU0)R06BB3 OG3a|MMEaBS]G3
aemlRoslrunomMEmIed MMI@3 M1E3HN)aN GO
sOI@3 (Hoxlem caeILIYITd H@IFILINITVOBBUR
MY a1 M@IM)0 &00)R0AT BBaUBOIOS AUOYAIM
aIdrRLMANM)o HUDIROMUYP MVOMIBHOEMAo MELy AU
O 9@8ajan M1Ga26MAl}o (aIGWIRMQ|S}Om0.

ailaio MoeH:0ild: Qil3yWIHS DSeaISENG:SIGS,
00)2001 BHBaUBHBBH MVANIWBORI)o Aflwo ail
Alw ©2009MITE @YIENAUMHUB alld:Mlafla]]
SIENE. BHOaHY) EDADY, dHOaH)) O(alogES, H0aH))
M)(S1IVF 206MRA ) MIEBOHNV)BS HDOOHENIGI
@YU (alaldOODILIW] QI0)aM).



22

Linking irrigation for Production and Productivity

Enhancement in Crops

Manoj P. Samuel and U. Surendran, KSCSTE-Centre for Water Resources
Development and Management, Kozhikode

The productivity of most of the crops is low in
Kerala, when compared to the national or global
average productivity. Lack of irrigation and low
fertile lateritic soils are some of the important
factors contributing to this low productivity.
These are coupled with the serious unresolved
problems such as high labour charges and high
cost of cultivation and due to this, the farming
community in the State is in a deplorable plight.
Kerala faces the challenges of both increasing
farm productivity and increasing sustainability
and resilience to climate change. Effective
government interventions based on modern tools
and technologies, with people’s participation is
the need of the hour to save the grave crisis faced
by farmers in Kerala.

In Kerala, the rain fed agriculture has been
practiced predominantly in non-command areas
with lesser percentage of areas under micro-
irrigation and precision farming systems. The
importance of irrigation in Kerala is difficult to
be understood by the farmers, policy makers
and planners because of the perennial greenery
in the State. These perennial crops sustain
water scarcity to a certain extent and remain
green because of their physiological and
morphological adaptations. But they suffer from
physiological drought during the long summer
season, often resulting in poor growth and low
productivity, which remains unnoticed. One of
the major factors which affect the production
and productivity of agricultural crops is crop
water management. In view of increasing water
demand and shrinking supply, the only way to
ensure sustainable agricultural production is to
enhance the water use efficiency.The efficiency
of conventional irrigation systems is less and
hence there is a need for greater awareness
among the farming community to adopt new

practices including micro-irrigation systems.
Institutional innovations coupled with novel
practices and technologies in irrigation sector
is the need of the hour. The water conveyance,
distribution and application efficiencies in
traditional systems of irrigation are also to be
improved. Community management of water
resources, participatory irrigation systems,
recycling of grey water for irrigation, pollution
management of water resources etc. are also
vital for productivity enhancement of crops.

New approaches and technologies like
water budgeting of major crops in various agro-
ecological zones, AI/ML/Sensor based irrigation
scheduling, automated irrigation, conjunctive
use of surface and groundwater, climate smart
agriculture, and drought proofing models are
to be linked to the irrigation planning and
operations. Research and empirical evidences
suggest that assured/protective irrigation and
in situ soil moisture conservation encourages
farmers to invest more in farming technology and
inputs leading to productivity enhancement and
increased farm income. Crop water requirements
and irrigation recommendation for the crops in
different agro ecological units of the Kerala State
available with CWRDM need to be practiced for
effective water management. Community-based
micro-irrigation systems can be introduced
to agricultural areas that were earlier under
rainfed agriculture and faced crop failures due
to scanty rainfall. The introduction of micro-
irrigation systems would help to bring down
pressure on groundwater resources, enhance
the yield and quality of the produce and reduce
the farm energy and fuel consumption, leading
to considerable reduction in Green House Gas
emissions.
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Mechanisation in rice

A. Latha, Associate Director of Research (Farms),Kerala Agricultural University, Thrissur

Mechanisation is one of the crucial factors for
increased production and productivity of rice in
Kerala. It is a continuing process with the role of
change and appropriate level of mechanisation at
any one time is determined by location specific
socio-economic factors. There has been a major
thrust on Farm mechanisation by the state as
well as the local self-governments especially in
Palakkad and Thrissur districts to sustain rice
cultivation in Kerala.Majority of machines have
been introduced or developed suitable for 90% of
the operations of rice cultivation in Kerala except
bund formation at the time of land preparation.
Many of the machineryfor different operations
of rice cultivation are available at the level of
Panchayath, KrishiBhavans, Padasekharams or
at individual level in Kerala. It is not the lack
of availability of machinesbut the small holding
size and lack of skilled personnel for operation,
repair and service of machines that hinders the
spread of mechanisation in Kerala. Karshika
Karma Sena and Agro Service Centres are the
main factors to cater the determinants in the
adoption of mechanisation.

Karshika Karma Sena at panchayath level
and Agro Service Centres at block level are to be
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strengthened in mechanisation sector through
different levels of training for effective operation,
repair and service of agro machinery in Kerala.
The skilled personnel and workshop facilities
are to be created at ward level of panchayathby
training for operation, repair and service of
agro machinery.The repair and service of the
machinery available with different agencies
are to be taken up by KarshikaKarmasena and
Agro Service centres to make it operational for
use.Research is to be strengthened to develop
location specific machinery for cultivation in
Kuttanad and Kole lands which are major rice
tracts of Kerala and specialised machinery for
fallow land cultivation. Efforts are being taken
by Kerala State Agricultural Mechanisation
Mission to develop an inventory of machinery in
the state, their repair and service and plan and
review of the activities of Karshika KarmaSena
and Agro Service Centres to make it viable and
profitable.In the current era of acute labour
shortage, popularisation of mechanisation and
increased rate of adoption are extremely critical
for reduced cost of production and enhanced
production of rice in Kerala.

Community micro irrigation for raising production and
productivity in farming

Dr. Sudheer Padikkal, Consultant General ManagerKerala Irrigation Infrastructure
Development Corporation

The increasing demand for land and
water resources in the state affects the overall
development of the agriculture sector. The
availability of water in appropriate quantity
and quality for assured irrigation is primarily
important for raising the production and
productivity in farming. The climate change
paradigm as indicated by the recurrence of
floods and droughts in Kerala pinpoints the need
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for evolving more climate resilient irrigation
methods. The Community Micro Irrigation
(CMI) Project being taken up under the Rebuild
Kerala Initiative offers a combined solution for
these three major problems. CMI is a solution
of providing micro irrigation technology
through surface water to a large community of
farmers. It is a project solution wherein water
conveyance is integrated with on- farm water



productivity, resulting in better water use
efficiency, higher yield, and higher income to
a community of farmers. This paper illustrates
how the hypothesis of CMI is transferred into a
real-life project. It involves a case study of the
Moongilmada CMI project already implemented
in the rain shadow belts in Chittur Taluk. Five
sections build this paper. The concept of CMI
and its impact on raising crop production and
productivity in farming is discussed in the first
section together with the reduced water and

energy needs of this irrigation system. The design
and implementation protocol of a CMI project is
explained in the second section. This is followed
by the case study of Moongilmada CMI project.
The major highlights of the CMI scheme per se
the effective engagement of modern technology
and proper community participation with duly
evolved ingroup governance are explained in the
next section. It is concluded with suggestions
and ways forward to replicate the scheme in the
state.

Plantation economy of Kerala: Need for policy response
Sanjith R. Nair, Secretary General, United Planters’ Association of Southern India (UPASI)

The plantation sector in Kerala is facing
multiple challenges viz. fluctuating or
decreasing prices of crops, declining production
and productivity. This situation is posing a
threat to the livelihoods of millions of people
involved in this industry and the industry
itself. Additionally, vulnerabilities in areas
such as research and development, processing,
marketing, and trade have further compounded
the severity of the crisis. Since the integration
of the sector with the global market under
globalization, the development of the sector
has been left to the free play of market forces.
It is crucial that the structural issues affecting
the plantation sector in the State are addressed
comprehensively to facilitate the revival of this
sector. In order to revive Kerala’s plantation
sector, it is crucial to identify the fundamental
issues and propose a long-term policy roadmap.
The plantation crops, which require substantial
initial investment and have a longer gestation
period and economic life, are perennial in nature
and have inherent limitations in responding
to market and weather conditions compared
to annual crops. Since 1991, the Indian

government has pursued a trade-centric policy
agenda, which has had a significant impact on
the economic viability of the plantation sector in
Kerala. The removal of Quantitative Restrictions
(QR) for plantation crops in April 2001 and the
signing of numerous Free Trade Agreements
have worsened the situation, given the sector’s
structural weaknesses and lack of a level playing
field. The resulting lower commodity prices have
eroded trade terms, reduced growers’ purchasing
powerand contributed to low agricultural
productivity & productionas well as increased
production costs related to climate change issues
and rising labour costs. As a result, there is an
urgent need for policy responses that increase
producers’ share in the value chain and provide
specific financial support to the sector. The
plantation sector is also vulnerable to climate
change which is having a significant impact on
this sector, including changing weather patterns,
increased incidence of pests & diseases, water
scarcity, soil erosion and rising production costs.
These challenges are particularly significant in
Kerala and require adaptation strategies and
sustainable practices to mitigate their impacts
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Reviving traditional farming for sustainable livelihood and
nutritional security of tribal communities in Kerala

Smitha K.P.,, Assistant Professor, Department of Agricultural Extension Education, College of
Agriculture, Vellayani, Kerala Agricultural University

In Kerala, adivasis constitute 1.1 percent
of the total population. Traditionally tribal
communities of Kerala are more dependent
on agriculture. Among the tribes, agricultural
labourersrepresent 56% and cultivatorsrepresent
17% of the total population. Despite decades
of development efforts they still constitute
the vulnerable sections of the population of
the state. They indeed had a rich agricultural
heritage that was crucial in ensuring community
food and nutrition security, and conserving
the diversity of agroecosystems. Unfortunately,
this tradition along with the on-farm diversity,
people’s knowledge and innovations are being
fastdisappearing due to the obvious reasons of
the changing cultural and developmental needs
of the state. Tribes who lived as part of nature
exploited the agrobiodiversity, to meet their
food and nutrition requirements. The ethnic
tribal food sector was well developed based on
experience and local belief in which all possible
means for health were taken care of in their own
way. But due to various reasonslike deforestation,
changes in cropping system/land use pattern,
migrations, modernizationetc. the food habits
of tribal communities have undergone a drastic
change. Unavailability of traditional foods and
change in the mind sets of youngsters has also
aggravated the problem resulting in unhealthy
food habits.

The ethnic and other traditional communities
havealongtradition of being custodians of genetic
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wealth, particularly landraces that often carried
rare and valuable genes for traits like resistance
to biotic and abiotic stresses, adaptability and
nutritional qualities.But they are losing such
valuable crops and varieties at an alarming rate.
Different kinds of millets, pulses, green leafy
vegetables, yams and tubers, traditional varieties
of rice etc. are only a few examples from an
enormous list. It is high time the state pitch in
to take policy decisions for incentivizing the
conservation efforts of the tribal farmers and
ensure better markets to promote the cultivation
of traditional crops/varieties. Commercialization
that creates an economic stake in conservation
has to be promoted through Self-Help Groups,
FPOs etc.Measures need to be taken for the
promotion of value added products and imparting
widespread awareness among the consumers
on the ecological, nutritional and medicinal
benefits of traditionalfoods, crops and varieties.
Thus a community oriented conservation
continuum has to build with three links: In-
situ conservation of habitats, In-situ on-farm
conservation of diverse genetic materials and
ex-situconservation of species of multiple values
through botanical, zoological gardens and gene
banks.Such kind of an integrated conservation
of agrobiodiversity, different strategies are
required, thatgo beyond a mere conservationist
or resource use approach. Conservation issues,
cultivationknowledge, consumption awareness
and commercial aspects should all need to be
integrated intoone overarching policy strategy.
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Alternative practices for management of pest
and diseases of banana

Vimi Louis and Gavas Ragesh, Banana Research Station, Kannara, Kerala Agricultural University

Banana is an important fruit crop in Kerala
covering an area of 1.1 Lha(banana 0.57Lha
and plantain 0.53Lha) with a production
and productivity of 9.6LMT (banana 5.5LMT
and plantain 4.1LMT) and 17.1t/ha (banana
9.4t/ha and plantain  7.7t/ha)respectively.
Production constrains of banana includes
abiotic problems like soil ill-health, natural
calamities and adverse environmental factors.
Major biotic constrains include emergence
of new pest and diseases, changes in the
occurrence of wusual insect pest etc. The
common pest affecting banana are pseudostem
weevil (Odoiporuslongicollis), rhizome weevil
(Cosmopolites sordidus), leaf eating caterpillars
like banana skipper (Erionotathrax), slug
caterpillar (Miresadecedens), swarming
caterpillar (Spodopteralitura), sucking pests
like thrips (Chaetanaphothripssignipennis),
lacewing bug (Stephanitis typica), mites
(Tetranychuslambi) and nematodes (Meloidogyne
incognita, Radopholussimilis). Various fungal,
bacterial, viral diseases affecting banana are
Eumusea leaf spot (Mycosphaerellaeumusae),
Deightoniella leaf spot (Deightoniellatorulosa),
Cordana leaf spot (Cordanamusae), Pitting
disease (Pyriculariaangulata.), Fusarium
wilt (Fusarium oxysporum f. sp. cubense),
Cigar end rot (Verticillium theobroma),
Anthracnos (Colletotrichum sp.) Rhyzome
rot (Pectobacteriumcarotovora ssp. carovora),
Bunchy top (Banana bunchy top virus), Kokkan
disease (Banana bract mosaic virus), Infectious
chlorosis(Cucumber mosaic virus), Banana
streak disease (Banana streak badna virus)
etc. Major pests and diseasesof banana causes
anyield loss upto 30-40%. So for the successful
banana cultivation integrated pest and disease
management practices are very much essential.
As this practice combines cultural, physical,
biological and chemical measures, good
quality bunches can be produced with the use
of minimum plant protection chemicals. As

agricultural entrepreneurship is emerging and
export oriented banana cultivation is encouraged
in Kerala, IPDM measures are very significant in
banana production. In cultural control, selection
of good quality planting material is very
important; care should be taken to select planting
material, which is free from pest and diseases.
As tissue culture plants are raised from good
quality mother plants in laboratory conditions
are usually free from pest and diseases. Use
of resisitant varieties like ManjeriNendran,
Yangambi KM5 can be adopted in sick plot.
Selection of field, adoption of proper spacing,
nutrient management, weed management,
intercropping, crop rotation, trap crop planting
etc. are the other cultural methods of pest and
disease management. Physical control measures
like burning dried leaves in evening hours can
be effectively use against leaf eating pests of
banana. Mechanical measures like pseudostem
trap and pheromone trap are effective for the
control of weevil pests in banana. Biological
control can be adopted by the use of biological
products and biocontrol agents. The biological
products include the use of rice gruel against
sucking pest, neem cake against nematodes
and cow’s urine 10% against eumusea leaf spot.
The biocontrol agents like Beauvariabassiana,
Entomopathogenic nematode infested cadaver
can be utilized for the control of rhizome
weevil and pseudostem weevil. Injection
of Heterorhabditisbacteriophoral x 107IJs/L
water at 5" 6™ and 7" month of planting can
also control pseudostem weevil (AICRP fruits
2018). For the control of leaf eating caterpillar
Beauvariabassiana(20g/L)or SLNPV can be
utilized. Lecanicilliumlecanii(20g/L) can be
sprayed for the management of sucking pests like
thrip, lace bugs etc. use of Paecilomyceslilacinum
in soil is effective for the management of
nematodes in banana. Trap crop like marigold
can be utilised for the control of nematode. For
the control of leaf spot disease dipping of banana
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suckers in Pseudomonas fluorescence (50g/L)and
its monthly spraying @20g/L is recommended.
Application of Trichoderma viridaeenriched cow
dung is effective for the control of Fusarium
wilt in banana. Chemical measures includes
use ofChlorpyriphose 50EC 2.5ml/L or Fipronil
5%SC @ 3ml/L orCarbosulphan 25EC @ 1.5ml/L
on pseudostem and basal application 5" 6" and
7" month after planting for the management of
pseudostem weevil of banana. Thiomethoxam
(Actara) @ 1g/5L, Fipronil 10g/plant at planting
followed by 2 application on 2°¢ and 5" month

of planting can be done for rhizome weevil
management. Leaf eating caterpillars can be
controlled by spraying Chlorantraniliprole
18.55C @ 0.3ml/L. Three spray of Propiconazole
0.5ml/L + Petroleum based mineral oil @ 10ml/L
@ 25 days interval can be successfully utilized
for the management of Eumusealeaf spot disease.
Dipping suckers in Carbendazim @ 2g/L and
its soil drenching is effective for the control of
Fusarium wilt.Use of soil amendments like lime
@ 1kg/plant for the management of Fusarium wil

Virtual Co-operative Ecosystems: Redefining Co-operatives

Ajit Mathai, mByom Consulting and Management Services LLP,
Arunachalam Road, Kottupuram, Chennai.

RED OCEAN

BUSINESSFIRST:

SMALL FARMS
AGGREGATING FOR
BUSINESS BUSINESS

PROCURING FROM

FARMER FIRST:

i

A2014 CSDS survey report presented the
gloomy finding that 76% of farmers wanted to
quit farming. A decade later, the percentage
has probably increased, and “doubling farmer
income”is still a distant dream.The economics
of procurement (Business Procuring from Small
Farms) has historically caused deprivation.
Quite simply standing the Procurement model
on its head, the simplicity of Small Farms
Aggregating for Business, opens an entirely new
Blue Ocean of Abundance. This can be made
possible today through an IT enabled Virtual
Co-operative Ecosystem (VCE).In essence a co-
operative does three functions — (i) it aggregates
produce from members (ii) provides shared
services in terms of inputs, technology, and
marketing (iii) helps arrange working capital
which a banking institution will provide only if
it has confidence of the markets created.Around
400 million farmers in the country are deemed
not creditworthy and are therefore dependent
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on informal loans.AVCEbrings the elements of
transparency and accountability to local farmer
groups. Banks lend to the farmer based on his/
her reliability to supply the Cooperative. This is
ensured using an IT based dynamic MIS system.
Creditworthiness no longer has anything to
do with a farmer’s personal wealth (or lack of
it).As a member of a VCEthe collectiveprofits
by participating further up the value chain.
All intermediaries in the Ecosystem become
service providers and not agents and/or money
lenders. The Kerala Context: Kerala had a
strong cooperative movement which has by and
large been crippled by institutional inertia of
quasi-government public private partnerships.
However, the cooperative model is extremely
relevant in the Kerala of today. Small holdings
and micro enterprises need toform co-operative
associations to become centres of prosperity.
The VCEmodel was first developed and piloted
in the coir sector in Kerala. It is in early stages of
roll out in the coffee ecosystem of Wayanad and
in Tamil Nadu. This can easily be replicated in
coir, handloom, cashew, exotic fruits and other
agro-ecosystems in the state.For example, a VCE
of coconut farmers can borrow money from the
bank against their produce and use it to pay for
the services of defibering, spinning, and weaving
units to sell coir geo-textiles under the society’s
brand name as opposed to individual farmers
selling coconut husk to the spinning unit agents.
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Export oriented scientific farming with GAP standards

Asharaf S., Professor and Dean (Development) Digital University Kerala

The export oriented scientific farming
focusses on large-scale high quality agriculture
production targeting international markets and
meeting global standards specified by Food
and Agriculture Organization (FAO) by the
United Nations. According to FAO, most of the
importing countries as well as domestic buyers,
now mandate producers to implement GAP
as a prerequisite for procurement to ensure
the quality and safety of their produce and
because of which there is now a greater focus
on implementing such systems. GAP, as defined
by FAO, are a “collection of principles to apply
for on-farm production and postproduction
processes, resulting in safe and healthy food and
non-food agricultural products, while taking into
account economic, social and environmental
sustainability.” Over the years, there have
been many groundbreaking innovations in the
agricultural sector, but still, the quality and
genuineness of the food we eat creates a question
of doubt among human beings across the globe.

To ensure GAP are met in export oriented
scientific farming, there should be an appropriate
usage of advanced technologies like IoT, Machine
learning and Blockchain, where IoT sensor help
to sense various parameters of GAP and act
accordingly, the machine learning algorithms
helps to predict the production based on sensor
input and blockchain technology provides an
immutable, transparent and traceable ledger
mechanism.The introduction of low-cost sensors
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and ubiquitous connectivity can ensure the best
possible nutrient conditions with the help of
IoT to enhance the production. To ensure the
quality of our food, constant monitoring has to
be done at each phase of production to ensure
that the processes meet the required standards.
The introduction of intelligence to the otherwise
dump devices that could only control some
basic processes is now capable of perceiving
the environmental factors thereby assisting the
farmers to make the right decision at the right
time.

The introduction of machine learning
algorithms can help farmers in ensuring quality
by detecting diseases, weeds, pests, and nutrient
levels and supporting precision farming with
minimal loss and eco-friendly way of cultivation
by integrating with the IoT sensors. Even though
many digital solutions are being proposed in the
agriculture sector for supply chain management,
most are still vulnerable to illegal modification
and single point of failure. Blockchain
technology which is a distributed public
ledger mechanism forming the backbone of the
celebrated cryptocurrency Bitcoin provides a
trusted and tamper-resistant record of value to
all the transactions happening on it. This finds
immense potential in the supply chain industry
and can provide disruptive innovations in the
agriculture sector with its efficiency in handling
transactions across all the stakeholders in a
decentralized manner.

Raising production and productivity in paddy:
Role of varieties

Rose Mary Francies, Professor (Plant Breeding and Genetics),
Agricultural Research station, KAU, Mannuthy

Improved crop varieties have been credited
for half of all historical yield gains world-over.
The era of Green revolution and two decades of
Post-green revolution saw the doubling of yield

per hectare, total productivity, and total food
production in developing countries.However,
since the beginning of the 1990s, the increases
in production of food staples began to stall, and
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then reached a plateau. It is estimated that the
current trajectory of crop yields is insufficient
to feed the world’s population by 2050. The
scenario is no different in Kerala. Increasing
the area under production or increasing
productivity of existing farmland are the two
broad options available to beat this challenge.
Although these two options are not mutually
exclusive, increasing productivity on existing
agricultural land is preferable. Thus, efforts
to overcome the yield ceiling of high yielding
varieties through the new plant type or ideal
plant architecture approach has been proposed.
Much debate has been focused on genetically
modified organisms. Gene editing has far greater
potential. The CRISPR-Cas9 revolution has
dramatically increased opportunities to improve
varieties through genetic manipulations.

The role of genetic diversity in reducingthe
risk in agricultural systems and improving
adaptation to a changing environment cannot be
overlooked.Native landraces often being more
resilient to stress,can serve as storehouses of
useful genes.They can be strongly integrated
into breeding programs that continuously
develop and introduce superior, locally adapted
hybrids and varieties. Researchesreaffirms
that “better adapted crop varieties are the
cheapest, most reliable and environmentally
safest way to increase productivity and secure
the world’s food supply”. Although continued
genetic improvement of varieties are pivotal to
increasing productivity, the biggest gainswill
come from combinations of improved crops,
improvedagronomical practicesand sustainable
cropping systems.

Opportunities for unlocking marketing potential of GI Tag

for agricultural products in Kerala
Sangeetha K. Prathap, Assistant Professor, School of Management Studies, CUSAT, Kochi

Geographical Indication (GI) is form of
Intellectual Property (IP) that defines a product
as having distinctive traits, attributes, or
reputation that are substantially attributable to
its geographical origin. Geographical Indications
have evolved as a branding strategy in the world
market.The article investigates the significance
of geographical Indication (GI) as a branding
strategy for agricultural products, as well as its
potential benefits for farmers, consumers, and
the local economy. Further, status of stakeholder
awareness and comprehension together with
GI protection and enforcement is probed to
understand the opportunities and challenges in
preserving the quality that has been established
by these items under GI tag.

Geographical Indications have  been
successfully used to create value and
competitive advantage for local agricultural
products and communities in India which
could be modelled in case of Kerala based
products. In addition, the study examines the
methods and best practises for utilising GI as a
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branding tool for agricultural products in India,
including product differentiation, marketing
and promotion, and producer and stakeholder
involvement by examining case studies of
select GI tagged agricultural productsindustries,
such as Darjeeling tea and Alphonso mangoes.
Darjeeling tea has captured work market with
its distinct identity and quality which forms
the basis of its premium pricing. Similar is the
case of Alphonso mangoes, called as the “King
of mangoes”, where organic and sustainable
production practices allows the producer to have
price advantage. Further, in case of basmathi
rice, GI registry has enabled restriction of usage
of this brand name by foreign producers. In all
these cases, small growers are also benefitted
as the growing practices offer livelihoods to the
growers. Though, branding of pokkali rice and
its value-added products in Kerala has been
attempted by farmer’s organisations, it remains
subsided. Though GI tag offers legal protection
to the cultivating farmers, incentivisation of the
opportunity is lacking due to lack of awareness
of potential customers and inadequate efforts for



marketing.

Apart from marketing potential, GI protection
offers preservation and promotion of traditional
farming techniques. GI registration certifies the
production process too, where the indigenous
method of cultivation and the geography
offers distinctiveness to the produce which

gains importance from the environmental

sustainability perspective too.

Thus, GI can be an effective tool for promoting
and protecting high-quality  agricultural
products in India, enhancing consumer trust
and satisfaction, and contributing to rural
development. However, it requires careful
planning, investment, and collaboration among
stakeholders to realize its full potential as a
branding tool for agricultural products.

Strategies for sustainable disease and pest

management in spices
R. Praveena, ICAR-Indian Institute of Spices Research, Kozhikode-673012, Kerala

With the increasing population, climate
change, and environmental degradation, there
is an urgent need for agricultural systems with
sustainable benefits. Recently, food quality and
safety have gained attention, leading to the
increasing popularity of sustainable production
systems. Excessive use of pesticides for the
management of insect pests and diseases could
lead to pesticide residues in produce and other
ecological hazards.

Spices are high-value, low-volume crops that
are indispensable parts of human lives and are
used for their flavor and aroma in cuisines across
the world. Spice crops like black pepper, ginger,
and turmeric are important to the agricultural
economy of the state. Due to their high economic
value and increasing demand across the globe,
spices are an important export commodity,
earning huge revenue for their producers. Like
any other agricultural crop, spice crops are also
susceptible to various pests and diseases. Pest
and disease management in spices cultivated
by adopting organic farming integrates cultural,
biological, and mechanical practices that
promote biodiversity, minimize environmental
hazards, and reduce soil and water pollution,
resulting in the production of spices free from
pesticide residues. One of the major production
constraints related to spice crops in Kerala is the
prevalence of biotic stress elements. Developing

and deploying safe and sustainable biotic stress
management strategies is critical for the state to
emerge as a production hub for quality spices.
Cost effective disease and pest management
strategies are also important to enhance farm
incomes from spice primary production.

Harnessing natural resources, including
beneficiary microorganisms, is one of the
most effective approaches to improving farm
productivity and food quality in a sustainable
way. These beneficial microorganisms are
very critical, especially in organic farming
systems, and play a vital role in maintaining
soil quality and productivity, besides enhancing
environmental quality. The most important
fact is that any pesticide is most effective in
reducing disease when it is applied before or
in the early stages of disease development.
Prophylactic practices, which include pesticide
spray schedules, trap crops, and crop rotations,
are inevitable for the management of pets and
diseases in spices. Adoption of sustainable crop
production packages in spices can contribute
significantly to the optimization of production
and food security. The state needs to develop
comprehensive disease and pest management
strategies with an emphasis on prophylactic
measures and intensive use of validated
beneficial microbial technologies to ensure a
vibrant spice industry.

CHESOTIOR! G - 87



S

BMHLCWIWNINIW MICWIGRYHQTI @RYAICEMEEBRUY
DalCWIN]2]}HHIMB)BS MIMIYIBB)NS ALIAVOIO aldlaldLIMo

eWwo. MRTaH ail.e)b:.

206BWIHSO® al0BMOMIGIBANIMLOIME@ M@
SOYAN B0) EORIWOMMIMY. Allgels)afleneseicy
20WREBWITS  12.74  VOAIMANAIBOHAIS)a lM)
GUOAHM)BHHRIH ORI BS mnsgoqﬂm@gjo@g“@ﬂ
V@I56enE. HeMAHeI]@d MlaM)88cH03010mM
quIaMo MOMIY DMANo BDAMV)ails (Ps-nF) &sls]
©15)88 ‘©)g1wog)A° af)aM AOMILCHWIEN) D Dal
0MOTIMIV]G0HEIH SO @. DD Mo EaOUd
B)S)O@ (al2l0OOWIENME, af)MO@3 allgeais)a]l
M) GUOUMSBS @IRYANIH:EMONT )OIV |S)aM
GOOWOHIVEMo BOMILAMINAG 1}EMMIRINIOAI} @Y
W)AREHI0U6M. alPEBElG30I8eAIS)alN) GUoaHo,
alEMIEON® EOTVHANIBMIUBIMIB8)omSlangls;alo
BTV)BHB)0  DalGWOUI]2]0B06MN3) BB @R QAUVEMEBBUT,
DoV @OEMYENIOW  MIVMNIBHOM  B0) aldlwl
QOO MVOWIHH)IMN). af)INITIDGOMWER IO |)8S
(IBWIWO@RYBOIN Y0, GIAWBMIUTIM] @Tomazﬂoﬂgsenua
Galoenss alodlmublmld: (aludMeEBU3 @ao%aeﬂ«sﬁ
@)S)O@B (al®ICOIWEUWH BB BOINBIBIWOW
aDoNMMIO(SVIM)BHB)0S  @RYAINBROAUCIHIGLISS)
MOEH)aN). @R@IMOG TVoEWILIMECOINMIW (D
6Mo @OLNAIMME OV @emeeonad (IDM)
MH(MIBIVE@BRIOS BINAOW] OalEWIUTlBHNIANN old]
MOIGINVDaniBARoMV)MAl0ONAMIW 6NIBGE (A0
EBBU3 HOMNBECOMENB® aBQQAN0 (alWOMOalg BaNIEM.
@R@IMIGIMD aloMOWIGE, Qllgeals)aflm) cudaHo

34

al9e3&l0d MTIE)aN  @RHQIOEMAW@OEM)MUD1H:
@6, NICVIERSQIAIN}IMEBSB)BB BHHYEWIN MOV
NICVICHISloIHRQ1BlRNGEH:)S) D@3 (VAL G (BT
0la)).. BGROMOOMITINISBO) (aIWOIM alB0@@NMND
6m ‘9edEQomuod’ (chitosan-). ®lo(alcsuoEBSEloR!
@m@@elmaﬂm”]‘ﬁ;omm%mg (alWOM EAVOGIVOW
92102100, AOENE)SEBIV (HAVEQaUIMBHB)OS alj0o
a0glol@@mlan) MM eId®IG1e 2SO OO
(chitin), @RO3HH66LIMB AWIOHATVONHQELIUMAUFIWO
6 (I D]BOMDOWaGQQl)o TVAYELAOW @RAIEMO
Gal0glTVLIGHOHHOWIV ‘DOBEQITVIMS’ LIEGH)M©).
OWAMM ancs@oan’l@gmwsrmeﬂgl, QilaOaol®aVIRO
Qlo, @RYWBIOOAE(HHONIVTINEMEBBUBag)IN1AIH06Mo,
'00HEQOMV0M8 B30} GRYFIOORE(HINIVGBFERJO
11§00 IHR0VIDaICWOUIIHNMM).  2OMUILODIOM
allgeais)aln) GUoaHMBS (aIWIM aNoWAVEOINI
M) 393G B0 0ER 16 BERINGLITNRVERMFle6 0
BLONIVM3, AWlanamdmd @@oegkamg%u? Glal0q]d3]
B UBag)2J00®OAM H)S)AMMIV]LIEMI0501m IO G
MSOWIWY aloleHeMEBBUHMSIVBn)aN). ailseals)
aflm) GUOaHoRIEBH:SIOL! DalCl®RIGRYAIOM2IW]
O HEQITVOMBERG PO TN HWBHN)0 Dal
CUON 2 0BRSS aNLI(AIBR0W BHHJEWIVIAl)o,
MOSH® A0, alGlrdl@ITVMa00d30n20WaI6M]
21600002 GRIcUM) BB QYI0IHN) M T GRISHI W]
(I @)® aloMo MWIEH)IM@6M.

D010 219D aHlAs WIIV(@1W BY0H U3

afl.enil. aljatinleI®

eealailavy@odam agpleno, #oenalimnolenoe
QUBO)M@IN CUAHIW)BS QAIOY CHOBSODITI BHEB
(00, 1,12,239 Ha0BRA TLNLIOD) o] §aIPG QIOYAM).
9610108Mo afBHEGBU00 9 SEM @RYEM. AUIPHE;aHl WOOI
So 988 07 TLoMLNIMEBOS @RGalGH] MEL)OS
DEIBMBGUD® DE|OUd B)0AIEM. CHOBOTIT 50%
EMODM B aHWON o) MBBG D@IOMOD) &HO®
6M@oeM. AUVEMIRYOSIMNOMOMIEI By aH] §aIQIa
(WOMOHOMM GaldENSS MMEBBOS @RCald:H]a] GM

88 - ®nemI%0 @RATVEIH(S CHRS alOMEBIENMUM)

(D6 OEIAINBMHUI® DO )OI B)SIH®
1SCOONEBUS B)S)MEINNEMIN)0 B06MJ0.

A2eM1ROSINNIMODNENBS QIO oMl @RM)AIA
O166)6MI0U3 KON (@1 @Y aH]l B)0BHUB aloeilee)d:
af)N® ©LIOBMo H)FMM@IMBS 30} BOBYDIEM).
2e108momo allelse)oal anesyarlalene &a
HHM CMAIS)AD B0 (AWM afla@@deM). el
Glafleman alleaiomla) Moo} aflalem] p@da)
QIAMO@3 QAP U1V MOLJOB) HH0BaHld: 21B1(@o



0186000 MER)H6 >HFW)o. ADYW)OS af)LId BONAIJ0
(ICWOIRMO|S)OWONH MBS DLIOBMOOAINIAEDY
QUG3EHO6MAl)0, QflaleMMAal)o (alaldE@®IG3 AUMNIGE
QAU o] ML| CAMEWINS MSOTIOBI6NE Galdd:00
&FlW)o. DO HBaUBM B0) MVITLAIO AUOYAIMo
D0 [0E9ORIN I3 MovoaAlEl.

Q0P V1@3 MEd Ul 1D 08 @RM)AIGOY]2Jowd
2O(@CA @)EHETMINSIao D}MEIMW)BS  h)el
WD LIBYDID). GG D6 alBlGaldaHEMo B3
aflgeals)a] alwowss ceigaEsglad allallw caiss
EBBUBH ERMICP@OW (alWIMYo Q6NE.

e

Q@M ®20 asleno &oenaITLNW]a)o QY
Yol ©21Q0e2s1R1N0 Mel MIBAB2WBS, GAIGOD
So BIZ)aN BEMOE  AUOPH aHlBE  @MEWIR 0.
MASBOBHS AUOYIM MLOLI0 D B> aHlds) B850 @OM)
CWOBYALL GRA® 5.5 - 8.0 AIOOWBS A6GHHILI06M)
QoY MaMOW] AUBOM®.

2gpleod @RYEEdVYo Mlaimldommma@la) ailg
2lo(@»M6MAl)o, @RYAIOEM All8H:03 AUSBAMIN )0
D aillomaoen.

D M6EBUY

GHOSOMI@3 50% GMADAIY HiaHIW)o NIdHE
£210)Q09H )0 MRIMISHH)aN).  BMAOMIGI
@O alcOMO8o Aol MOEBUE MO |S)aM)
NS, HMSIEMONM, 2168B30L10HHISM, DGERIG] GM
(M, 2EeIGE] CGMAMM-?, @RYQIEM(ANA, VLIMWMV]
6n10@, Nily) ag)enioow), CHISWo EGMAMM, aleagog]
@RLOAID HIIMPE3 MMM, BMICHHINT ©)S6ERIW
DMEIBUY @RAITHE @RMEGWIRINOW D6IPleNo &0
enamnleno MaMow] AISO)&:W)o, AlRAl ®o)d:
©)o ©2IYIAN). @ODMOEHNE MOAN D MHMEBBUB
By aHB8) @066IMS)BHEMIOUB BRMD (IGBUHDD
@M )Rl @RADOTE:H0 &h)S] HMESIOLIS)ER6Mo.

9210} DMEBUY

MOMOS TVoMOOIMo (al®ydsla] aljOWISE:axH]
aL(MUBOWo MIEIMIAIEH)aD VIO 210 OMIG3 6).210)
@0 MMEBBBIOS dhyaHlss ALY TVIRLMW)IME.
a)MOT3 ERAIWOS MOWMaHo af)IN® AR BHGBU0
35-40% @RYOEMINM0, HBoUHM AGIWOIW ailel
e1dlenarlel af) M@)o GRYUEIRMBGHAOV AIT®)
@M. 0V (alWBOMIT) QAULNHWIO) alGladdo
M3e3UWlenoMBI® M)LIJQIGRUI® Om@3aliMEBS)
©S 9@3a|0B3MAN0, flaleMMAl}o, DalEWIN QM.

Ms1T3UTV D) ADUD

alOMIEONW@®20W] Moo MSIeillmow] 9alcwousl
2] QAUOYM® HANYBHBOM. af)INOT @YCOIN 2SS

&MU (M2 NlBOIMBUB) BO(@o G0OEITINS)BDY
9al1eOUIEHIM (VVRUIGSNEMEMIENE. @RM)EaIIeL]
@O CMISOBILNBS af)RI0APHB)o BO)CalIpEl
QI8AM) 860 VAW gl MEM@IA) Slauyd,082)d
QADPOOOMHUB DalEWIUIIEN0, @I GOIW) QIld)HM
20® Slauyse g8 MM 20(@o 9@aloElafleeyan ]
MO@3 GOV H®AOWIEHH)0 af)im QILlw !)eMo
96N, $0BaHld:. alGlalofIN?)0BU3 @RAIRIoMes)
MO0 aB3B)a|20WGles)o.

80) HaMIE3 MM ®OaN 20-8080 QAUILOHO®
HHUB Q@Sgﬂomgﬁogsgmoaﬁ &GN MIG(H>06)(ald
2|GWaUM oMM aLOCEGIS allay@io man mlel
aflenens. Sla)$082J3 ©O® 2LPBMOMIN alelw
aLoGB:® all3y @RIV MM ESITE MOG(HHI6)(ald
2jCNaHM AUSIOBS HO® DLIOBMO BHBaHUH0}OS
C®0563BS1T3 MO @M AUBCHIBHOQU M@,

Ms1@d - AVIBN STV Y aHl

Menl@d aee)M)eBd ms)m@ 2 algd X
2 2198 ag) @Helo (Ha1DGla] Ha0H01E3 2500
POMBUY af)aM CMODIEIEM. af)aMo@d 2 a1gd X
3 2193 o) @RHmEl0 (H21H0la] B0) £H)FlWICs
Q6N HO@HUB af)aMM COIMIG B0} HaO0HOIG 33
B)MHB (1666 B)Sldglod e S arloo)
msoanmmoem. 1.75 2198 X 1.75 a1 @nde:e1omlod
80) )F1VIT B0) B OQa] 3265 SHAN)HUY BO)
200l af) COI®IRlo MSIo.

2LICAVaIMo

0QI8B0 @PWIGHA0W] @RHYAIND)o AIOYIM 2I10L1 D
&1010)BS MMEP aldh0o M (Wla] MOIENH @oeL
108 RLICIVAIMEOMINSIajo QIBo &S] METH)
0anBS16NaUM TV(MIBOVAIM 00)al0BUD B21QIM®).

&HEMHRLICIV2INODHIT3 MLICHMNE HASSOM]
a3 @8l @Y H06Mo allwadem.

58O

(aI0Wo( @R$al @ps0i (eﬂg(a/

allsw)es asd

Ho%eIse @) 02151 / dlaiauo)
M5®IM) GUoaHo 1-4 4
&0 QBB 5-9 8
)21

OOOg)MMNBS 10-19 12
QUI8Aay

)2l 9OyMI0] 20-32 ©

)M L5

PIEISAD 33-37 20-@3 )S)@03
(a10@o

CHESBOTIOR! Bt - 89



) Blal0H A0

38-50 24-@3 &)S)O @3
@)aN TVAWo

»and51eWaHd

SEMd REIGIVAIMEOMONSIajo AIBAo ME]
&M OTMNVWIV HanBSl1EWaHMD, QYW AUSOHO
aDLI(AIBROEMN GeNElg)ens

oy)0lcw
aqu@l % .
(ol (= IGEN(] Wletlw) ¢ | Q80a0
@alem Ganoay
apigo (31 (!Wo0/ 01050
HUB (120/ .
QIMo) Q109 aH (1N0o0/
Iy
oTfol'
30-40 9 8.1 4.2 17
60-120 15 8.7 3.8 n7
120-180 15 8.3 0 10.0
180-220 25 2.5 0 3.0
AUB(aICWIMo
03aVQIs3o

WIN @120V 1DIVIG3 AUBAIGWINO @OM)
aidomlessams mel allgal eidlem@1n GR®YImo
GaldHI D06

QI8(al
GWOUO . ayolcw
0eM(S Ie¥aloloa}] . M
MSCOMENE . A830a06al0
2M(00/ Naloli 0o
Moo 50031100/
QY (090/aloe
(ms@Imy Qe
GU0aHo0)
8o @0
40 65 60
oo
©6N200 20
30 50 60
oo
@)oo M
30 00 60
oo
MoeIdo MO
30 00 60
oo
@06mI00
30 00 60
@A0Mvo
&)elal)@
201
W 30 00 00
aUMmM@Im)
BUdaHO
190 115 300

N0 (A ICAIUNO

90 - @RI @IATIRIH(S CHRSB alOMEBIENMUIM

AeWl@d ailallw aldlesemn Mlole:aHemeaBs)
65 aNLINW] aNAIAITMIY B0) HORAUAS (alEWI)
o1l 90)omIGle 2 sIOIG NS,

) L1010 HIWIGD

QIPBNLINY0INAIG SHFIETMNOGE B)LINAINTW) B>
af)M® BRMLANICAISHIDAOW BHOOYA6EM. BHOLIO
QIO A@IOIMOTIHM @Y ALIDMOIT WA &)
LIHU8 0HUOSIINDIM)o HISEBBBIOS @RY(HOEMo
)0 E)M@IM)o M@ TVA0OIWIBN)0. BHOB 5
atld TVBASHLIDU0LIMIHS &SNS MAIMA Gb
80joH] ¢H068R B30al @RUIHUB2Jd age@ilmIwO]
6868103 H)RIHUD af)B)a]|ODITE Hald@IW)MGIM)BH
Dald06Mo 0)ald:LinlNO2ITD® al)0ODI0SS1W)S eNE.

&1sC0IMo MW amemo

QYOS allgal aB&EEUo al)AENA0Wo el
®OB9)MAllWo &S BOOWNIOW DENBOBIOYENE. @S
@90 M)OERlI 01201600 al@l2l0em B)0BHU3 @Al
2106nildn)d ad)MMIEM DWIMBS aFdhGaldoUs].

V) AIWIM A1S63BU3

aflenglay9}, 206Ma )9}, H0Q8ailelnydud, mlo)gl
B9)S1H9IMM (210603, M20ailled:ud, @ MmAalena)
SUB 2@LIVAUI.

V) (aIWIM CAINEBBUD

g0elq|86], a0)eTVOlWo A150, AEMo @R}V,
PRIOHOAVH;, GHICOIMIAT ag)MlQIWOETY.

MoCWII® - H1SCOIWo MIW(aMemo

1560 NIDW MSWIMMIMOW] ailvosmow
MoCWIEI® B1560 MIV(AMEM BOBNEBUY 0@
atled MVABQYBHEI0UDR! aJOOMI0BHVS)6NE. @@
(alWOMADV D).

0824003 2oMEe0§ - Mmel MSI63 ATS®)eud
@ 0OEOMS) B9, @OMEVWORIAOW MLOLIOD by
Ul 0B B>, VVOBIVWOW AllB8al@laldeINo MSOD)d:
af)M@IN). MOoCWILEI® Galdatd al@laldeiMo ol
WO AlIVNENSS HSMIVWODMEMo, GRIY (alMICOIW
GUHIW)BS HMEBBSB)HS DalGWINO, DSAINSH|aHl,
@RAEMAIS8 BiaH] af)MIAUIWOEN). B)S0O® anlav
#9@3. MM ID]H:S8)0 HRHHIMLH@S MW aMEM
ol®d:8)0 mlelailensms.

MICVIB2NA9DE MW aAMeM BOBP6IBUI
O OME MOOMIG3 @MU E600.

1. NUCWISHIBHG3 UM EHUWB (9B0a0®EMo -
qRoda], Mo GHWEY MOEIDWAI) QalEOUla].

2. NICVIBHNHO@ BRI (2B0a0O6Mo - af)a3
G@OaIGAMORMIS; MIA0EQIaY, nijEaIclw Mla,



eelenomlavleilwo eIenM] 2)@EIVAl).

@2V MMM 203WBBUB

GO & 1SENIDW @RWI(HAB6)EMINUE POV MW
(@6m 203WEEBU3 @palelosiletnsmE@Inm ailvoad
20® U0)aldBUd 3OBaHld: MVAQMHEINUDIEI al)OO)
0selulg)ens.

ailgaais)ajjo G®IN GUdaHAI)o

QI0PVIE3 MVOWOEM ANBHAIS)ENIMD )Ll al$)
afleeyMm@Im)o, QI0)EHM@IM)@OWFo6M. @GO
© 80 - 90% 2)Oa|CM)EMIOUB af)NA@N0. af)NOGI
oM AeWleel 9Ta|MeeQINlEL§AIT3EHO6M VO

ALY OB BRMANAEN). BRMOIVD® aBBEBU00 70 - 75%
29000 1WOE3 2)@®3 Qflailw @RIV §EERUILH)BS
0Wa]0S] 9@ joBlafla] @)S68BO0. (alBH000 ala)
BPOW OBHIENRY0, alPo HBHIEMB)o MIEAIU] §@Iajan
BBUS ENBOBNI0. BRM)GAINNL] AN QIYWIHS
aflengl, @06mo, B)Sa|M )56 B0} BINAN0 aldPIBs)]
SHBCWMEOGLL Malpwele Mloaw alyaldeslo
@B |MEBUBHH)BS @OAVOAV Y@ QAU TEHSIENM)
af)M@O6M WILNOBMNL0. LVAIWOW AllgeIS)ao.
oM BHOEMANO (AIGVINDEWITI QAUINOTI MO CD
BBaUHM B30} MVYMIRI® AUO)AOMo YO IBHOM
MLOWlee).

@MAMV)21HH6IBBIHNS MVoAHMAIo Allalem] allal)eild@smal)o

GAWI. MVUL.ERA. af)@BaV], Oaldanmd (0lg. ) & = eag).
AlBWIB CH08 H0BaHld: MVAQYBHLI0WD0LI, 9447878968

(aIG® & (AlBBUDMD aldMUEIV®OIMIVI®E 9Ll
2]06la{le96a|S)EMINUE BO(@o GMMIW NYJEMEBBSB)0
MU BB)o OOBAUO)M DLIAIMMEBO8 al)
NE1BS06MIBH)AN V)2 1B6BBSI6NM) BDATV) 2 18>683UB.
DoQ1HIT DODOTV)2IH6EBOB ROV NaLlHHED
OMBUICHD UMM (2].9ag).) ag)aM) lOWIAM). DR
(M) 21B>68BBOW D@BaIMEBBUBHNY0 (ald: @ laileIeEBRUd
#6)o @A 9EIa|0Gla{leoeq]S)aM (aICBUHOM &0
£100ITun, B)(ald O], msm, AldOMIOY &Y aHID)OB>UB,
al@MIEIN® MVoM &AM I HUB, aldMUEIN® MIA
206mM 1IN B:08, MIBIAODOLHBIONS OO} B>UB
af) MO0 BEMI002IWV] BOM)E2I0}EIUIP)
M)A MVAINGUAHMB:B)o )EMERAMB:SI0 MYEI0
£al0)2W)o OMBOWIGIEN)0. DM®) OLIaIMEBS)HS
aflalem] 922J90|SIEMIM0 BRGIENOS GRAIWYES
9EIa 1085386 HDaiHalg AIOY@IMo LIElH)M@IM)o
GAUMEIWOEN)  GRIOHOO(AUSEBBUB BDATV) 21TV
auemomI@3 (GOAL m@meyand. soamyoieel 80)
LAGOS g)aiconoml@d mlamss mm®) @0@aHle
-QIL0QITVO W dBr- B DUV LI-BHHD @) alMNEBBOSW)0
Ll @10AIBROSW )0 BDAN) @380 0e1quad
£21QIAIdM)o MoAB:HHH)AUIMMBS MlWAo 1999
AWoeNIGIRINEM 0TSV O).

O Q103 H®AUOHOWIV] 420-8080 DLIalMEBBUE
BODMV) 2 ldha|Sld0N@3 S0 cMSIVS. GH03OMICI
ol @Daav)aldkaldaill emslw 35 @3alMmeBSod 24
af)eIRio ®oBGaHld: HEBIIMEBB6M. MAIVIG®6HAN
17 ©LIalMEBBUWBHE BMRMV)aldhaldail 21812|@) 6508
0@ aHld TVAQB>L10000eIT IRl NIDELIE: TLIC

QIBH00eMENOG CMHDI®IODIT MSODI® (1013
O MaNLINOWOEM.

BVAM)alH6EB38)0S Qilatem] aila)21eq|S)OmIMO
Ol ¢3UTOMEIGmIE)0 MVoMRNIM GEIGTILNo BGS6HO0
AlEL@IB08 MSalenss] aieyam). 80} #el - 80) gelal
Mo, B0} GIRUM - B0} OLIalMo af)M ARG BHSIC3
8M2aM) 2186830889 LACHSA ai1dlnemm madse:0d.
GBUTRMAIOmIAN0 MVoMNIMOM)o MSHN)AM (alB3ad
OMEBBEIRI}0 BDAAV) 2l 6BBUIDH, alCD b TYOB)HU
@PM)AUIGIBNIM). CHOB BYaHlald)afld) &1¥leno
QILQINVOIW-A0MIRY Qldh)aflM &l¥lene 8DaTv)al
B6EB8)6S OZIMIE(SauMo AlaleMm® EAldBILoaOMm
OIM)R0W)BB IR0 @RYQilatiedlafl5ens. #:08
ol -0V 061N BAHULAUTTONEOB)OS BHQQA
alleavm @eemoolgl (APEDA) emacv)aisasgsow
®08aHld ailenIEBs)ns HWQOMIWITE &)S)®C3
(lWoaL a1@laflenyan). M ¢3u1d1w BREMIGIZIWOS
(IR MaNLINIW] QIDPHNBo HOEHMa]dR), A0W)E
WABHH0 af)aM] DLIalMeEBUWd aileduwoailalemlwileel
O0) )NV, GBUTWAGRMIVIWIW MENIDABAL)0
BDAM) 218 DEIAIMEBBE)OS EEIMIE(Saumleno aflal
MMOBILI0 (AICDY D alRD@IBhU8 MSaflengs] alo)
am). MENIBAUIHAG MVaOHOEMEOMINS af)06TNIH)Bo
Hlolloel ase9a al0a)dled 8DAAV)ald: 9elaldm
@336 20(®R0W] 80)alleialmuoorl 2022-03 @S
BE0O) CHOSOMITI BDANV) 218 0laleMMO0NOTD
B0) al)OMM HOCIOOIOIa |0V 0)IM).

B8MVOaV)aldh DEIIMEBS)OS aflalem] 62aj0als)
MMM D(alH00MBS (VDABBUS aBHO MSE)

CHES8OBIOR! Gl - 91



M)eME®;1eN0 DD GRaILIVIE3 Mo BG50 B)0o0
2)EMOOM0 . @RoW1BI® (AlCWIRM:O)OS ORIM(
GSaUM, AORDLT alMEBUWBHEOTH0W)88 MIVR
MSalSldu8, BVAMV)alHBEIaITVEBSIOS HWQIAM],
8306Mee.Ind allalemMm A0BNEEBRUI, 1)EIMEAM DO 0
BOG )] C6LILIGSIT3 BDAMV)ald: LIAIMEBBS)OS
9e1a10BHe0 GNIOWAIOMIBNGBHHIM)o VBOBM @]

BHOMY0 98B (alAUBODMEBBUBSE DDINTI OISOV
aflallw agRm@mile:ud 86@mo0)ala], (a0 2fodd
2OMED BVAMV) 2l 6BBS)0SAMlalem] 622 Ha|S)HHW)
88); af)B]C3 NI(OGR BDANV)ald: (ogﬂcrﬁcstsmemg
")eMo MVROOHIOMG @ICY®SLNSS DEInI03HA
#9)0 DalGRIGMIBHUIBN0 LIE1HN)HW)BS).

MWOCHNILIVINL]I @hHY TVIW0aldYIaI®®:
‘andl®meoa(@1’ a1dRBHQ

GWO. MV)AIR &.6RA., GEAVITVAF (a10anaVA, AllELEMIMAIVAIMANEIN., &AL )MIEHHHUMETLAZA,
CHOB HOGaUBHIMVBYHHLI0U00LI, REINIOD], 9847813402

M)ElSHCH080 alFLOWIOS BINMIW] BHHY
MVIQoald0ai®® HOHBHAUGBEN)MMN LldaH}o MVOSHO
©B01E00MOW] MNOBBEIHLI B aHITVLORL L DB
(A ICWORMOQ|SIOMAN ‘a001®e0a(@]° ag)im M®
Moo MSaflenss]l. auyaudle =Rlaimoolenes
qLIDMLNIMBS EIN0HW AUIBODMSYBN) B> agf)an
iy omlenmm] ‘©on(@1alod88” a0MM1eE:8M]
D@3 MSa{lenss© HDaIRL®] 30 &)S)osmniEESe0w]
100 8080 GHOSMIAUIMBHUBEN) (AIGWIRMOe 21T D).
G308MIWIMB &y aHlH6000] DalcWIUilendanam qunel
B0, HIOM)AUIWIBHB TVDH:OYEBBUB, 1NJEMEEIBDO
©98)65 allaloa@sud )s6EE1eW ag)eielo allalomsg)o
GUOaIG2f) GRAINLO2GIMEWHO HAIIRHIDOGY
GO @®QI0286]. Hag)TVlag)o@R@ U0)aldBUd(ald:>000
80600 AYEMIW)o (al®IBIMo HPICHNEMNS &:;196813)Id
%)681303, 2Q)ala]d001d U3, u@@]@(gmu&, M elenol
BB 2 M MAUWYHS BV BHEMHHIB WM B03
O VOED IO .

a3, OQINE, ala|M8H, MENIS], HAUSSCHH,
aloQIY @9, all0, ULYOM, GalMi, G21M Mseaslw ail
SHB0M B 0H92ITDD. HOlealaflel, Ay, H®6aB),
201688 ag)am? Qilgsud dles arls)sgleno mg)ailsl
aflaf). IBL@IWOS BINAIW] A IO®EWOEEBSIAl0
@5)ajoailene GLIENINW)BSLI06M alafsnol MGD.
@RV00 2100 @RS] QL) a |OWIGE aleMI® AP0
@3 (Wlalnalemauad @0 @8SIMMTvoilwo
Mo MVVRNVHH]. HOHRAINISEBBUB, @ngﬁqﬁukmo‘ﬂé,
96M I 2106Md»0, HHVAUBISMIWBIMHUB, 0 C(alW
0} U8 @)S6EB1 B>} Ul HO)CAINE af)LI0 *LISH6BBB)0
(3@06)6.;3@«58 MM EIBY RIS, AldMEWOOHDTM GO
MIVWBHB)OS alGlalorIiMo ERSIOM)88 AI15)800)6S
2ND®LIVOIVI0)aM). 2VABM ©LIaIBMEHHAMW)o

92 - @RI @RATIRIH(S CHRS alOMEBIENMUIM

& ISCOINENIOWE )00 BRHVGIMIGE a9A0W]eNSss
B ot @508MIMIAUITVBUBE8) )S)M@ ®OLialoym)
88MOW]. allsW)es alpleeigaEBSen] allgaldlald
£IMo, MoGWILI® &>1SEEINMIVW(ANEMo @)SEB1IW
allat©eBgled all3WirLd BOMEHLING GHOTV)HUD
MSOD]. @YU @RAENIM &B8Q1Al ag)aM qLANEL
TMLoARISMWOM alB@IOS  MSOBla]mdqad]
2flo)M®. CHO8 B0BaHld: TVBQYE:LI0MIRIMOS
MIEB@IH MVa0HOMAN0 dyaHlald)a{lo) 208y
WBE3UEEBSI0 aBOO(AIGWIRMOa]S). ~IRL®IWOS
®)58MsOMa]al)@EMEMOMIG M)EIMNIFEalOBHEMOD
B103 OB H68 H5)S)®E3 DUBH SO
DHOETE B0) HEZIFIOVW HDOHEVNS)EHENSD)6NE.
GRIDSHHADDENS HOLICM)MSa{lelds1w D H(al0R
&9 MLl alBIFOMECMINS B)EAINIFEaldnWEIENo
GHIGOOEM B GUdaHO af)2100I0Y0 @OAIOAIO)DS OIS
ensgled Aldali®OIVWEMINS BRSO @oAITLO
oloeiom]. msomlaflm)o af)2loaI0)esw)o al®:glomoe
D008 MDIM)o BHI®I20W BIBPMIBE3U06BBU3
0)016q|S}ODIOWS)HO6Mo. GlaIORGIMEUaHO CHIB
MINNAUIMVIB:03 B)S)MEI0W] @eG3 DSalPH:0M)0
al®@Mal®o TVa0BG1ENOMo GRAITVOMEMNEOW]. ;o)
@M AIBHN)0 (alG® Y1}l §odLOld:WBan)0 alls
HOBH)0la]H)S)®E8 @ROIWIM)0, BMAFILIBHIM)0
amadle:oepmomIm)o MM @LnJOGa"BcS‘;g 9ald0l
2} GHISMIMIAUIMIGE:SINS MVaOBO6MEOMINS
B0} G5HIBa]ManeNEMon0GElEHIMOWITE Qll8H:ud
@19 0oE1H5)aN TVAWVE) CGAUMEIQIO)AN 6)2lLINIE:U3
MSODMOIMIH)0. IRV BEMBN)BHUB TV} H] BB
®)o QAUIGaHoEMI0)0 BIWIGIEE MSOMBHW)o EGAIEMo.
oleaudaileBanmEaomy I8 6(al0RBIMSa(leln
B9 HWINEMEIT TVAWITVAWEBBSIG3 &Y aH:00Y
683U3 MNSTMIMIDB)0.



37

Z1CWI AVealaHy@d TVICEH:® BB D)o
CH080MINM @)AMICWIN @RYAV)(@eMAl)o

a01@00aH &)R0B Odh.af)aV., 9895994391

2M)eH M B)HVIG MSEMMN DSHAISEHB)HS
@SITNoMOmIG allei0)omeaq]s)am samoe) @)ail
mlewomo @rinalo land use. gailmlewonomlen
MBI @OQo AMYaHY TV AOTMOHG 1B (@O
alvB1e:@1e9) Mo BOANOW (alQlalee)aN@@OsN).
HOMOYMONIGE B)AIMIGWIVHTD MVoeNITUWEN)aN
aBO®I0) 2o (alaIBOmIW)o @Al DA
GOMOIS)H)S] DBBI6EM. D LRMAVolY AIGRLMAT,
MLOMIAD] S AUy DTVWOMEBBUI, YOOMS(® TVOCELD >
aile:0avo, atddlmudleile: aly@lwomo af)amlaiw)aow]
GMAl§ NITWE|SO@IEM. BN B0BaHle: aflgialo,
@O0 AMYaU M $H0BaUld: aljOW)o adeq]
S01008 @)S6BRIW B:08l0 M)MEINM, AM)aHY SIS
6e10S)®)S1 B)ANMICWON@IQEMIN) @)SHHo &)0la]
®. Mmoo E)AIMIcWIw AyGIVWOMEBUS o)
@M1l 1N)OIMOAOW  BOLIDAITLO  AlyTIWOME33
Sla3 B)6WIBHOD af) Ol ajlalenyan). @)ailmlcws
VOO 20Qo (aldGBUTlBH@OWIEM TMoRA{len)aM
oO®leNe @O aldlimi®antlo B)ENISHOD
@RNRIMAOWIEN NIOWIEN)IN). BRM)OBHIENBYGEAN
MO0 B) DalEVWINMEMIGE MSAMAN afO@O0) @RHAV)
(@M (al(BlW)o AUSHO (V0RLAlBQo HOEE:O0Y0
6 21GQENSMI6M).

@)allmleow 20QeEBUWEY MIRIMITENM  ©0
(gloomImye TVAEHIE Ml  MVeallwOMEBBU3
@90  MIBEMIVBHAIW  (aldWOMIMOEM OBSSO.
CHOB TLoMVUNIM 0)alldEeMATIM) GUdaHo MSa o
80005 B)alCla¥ieeosm Mmoo 1963 G)almlewow
O3 TVY(aIWOIMAIW @OQo AIOYOB]. @ISAAT 1974 @3
@R OGNS GaVIED (Agro-climatic zone)
@RSITLNIMPIBHWIBH By eHl CV(MIBIWO MSafleld
BHOM af)S}O® ®T0}R0Mo, 1987 af)2ld (NONAIEIIW
om)dgleno eymlavlajoeilgle:glene ¢H:0@a]c0aum)
®FeNo & aHlBAIM)H: U @)SEBIM af)S)Om @100
Mo agymlai)o B)alMleon@ITd 1ogaleyE)anIa
MSWILHIW MVABBHIB DSHAISENBHBOEN). (A l0GBUDIS:
@)l oN @RIV @MODIA) BO) (AIWOIM 21018
NGOV @IBMN® 1965 @ @YSHN0 H)Ola] )
a’l Slaud awoedl elatoeed (River valley project)
@pen. 1972 @eniml elalom« (Kabani project)
HOMOTNIG3 (AI0WIML0 @RBaOIBNIMIEM. OO
mldoms (watershed) @pslavoomomenss @yl
#9)0 B)AUIMIEINAMIM)0 @SEN0 &)0la]). COLRL MDY

90 »S03 VVEMDag ERYENIBTH06M AVl IMEBBUD
8)allmlecor BoQ@EIM M130MAIW MWaIEOIW DS
©alSRINWI0)aM). 1996 HEI RME:TWIaV)(@6eMo @)ail
MIEIY BOQODIM MIBEMIVWHAIW ali; QlaCla)).
(a1063WIH: Qiléaum VA laINOMIG ©eN30W 209
Ao $0BaHld: MSHAISEIMSBS (a106BUTlH: avoail
WOMANo DM3aldBM caIRITEs MI1e8nala) @)
®)o RYANMICWONAQEHI) CaO®)AIIWIG)6NE.

CHB MBHHIAQ EMNBOVI0OMIGE A l0qVILHW
MoaUeM@3  @RWIEOWB3 caltoglayl (National
Agricultural Policy), 1998 el ¢anooq calos
vl (Forest policy), 2002 oe1 e300l Reimwo
(National water policy), 2006 &1 m2au6M@3 ag)md
alcwosmdeadd ealogavl (National Environmental
Policy) agamlaio)e 0™ eon@d @o@lalwomaow
mloa M3e0emMeaBSs6MN).

R)AlM1cI” alom@mIM)o B)QINMICWOw @RYIV)
(@EMODIM)o @MIGAHWIRIW TVLOCH: iR W6
e MIealaU@ Osaemozed] aninan GT aves
™o. olemog eavadmilos’ (Remote sensing), =lewo
(Wanlen@d DMBandeanum avlqyo (geographical
Information System), egoamiad eatoailauailoss
milquo (Global positioning System) agyamlaiw)es
80) MoeWIEI® TVoallwomas. aloma@mIMm)o @)ail
MWW @RIV EMADIM)o BRMICAUWINIW TVICE,
®d allzy@osm &Z1e@o MIHalaty@ HSE; MO8,
MDY MoallWoMo Qalewowila] allalo @UaIEEMo
(Data acquisition), aflaioo quyala)) IO H9H©3
(Data storage), allaio allvoseimo (Data analysis)
SIOIOEWINS MSTMIMOQL)o. AilUddLIMISIaund
MOMIENSS ERAIW)OS aNAIEBU3 BlladMaocwI (®]
QOMAOCWI LIBLAISHHIM TLIWIEN)o.

SO al(®a0@BElad caiSlalaflg)ss M@0
mo)&»ud (Scanners) oalewouilajoen e)zlwleel
QB cUAIGIEN)IMD. HDIOM Dal(ad all@o
@pLnalo qvogeseld meaol (Satellite imagery)
af)M) alOWIaM). 0D WIMS(® oIMe® olends
emmdmilowy (Remote Sensing) agamoens alow)
m®. oY ol womS@o mlelalenss allaie
GUORIEEM MoAllWIMOTIOAG @)9}AIM MDD W)o
al@lan@la] QUIEO®EWOS)0 SO IMEWISIo &h)S]
QiluooeINW (~IEBLOTIOMM 0OqVA@ WIQ (Raster

CHESOTIOR! Bt - 93



data) eigy@oe9)aM). (aIWOMPOW)0 TVDEOIGEER0
(Spectral energy) gatcoulajosn’ allaio cweaio
6Mo MSOM)MD. MMM HSHEMIBE]HU DalEWO
0a] 2udsl Mealle M@:omoyes)o (Multispectral
Scanners) @r®lal MV)GHIMEWOS) H)SIV OO0
OOMLN UM Dall®Wad all(@EBUY M) elgyRow]
®)56831015)6NE. al(ad 2l(@EBO8 H].0ag).af)ad.
(GIS) mocsm:@e ailzy 9alcorila] aldRle:ola]
(Image processing and Classification) ey
@6MOMIM)o alOM@MIM)o ValEYWIN(IBRW ailal
063303 MVYatle2)S)H9)aM). R)allmlewon el ail
allw *LISH:ER80WIM AlAIOEBOS BHEMENIBNMN®.
D ALISHEBBUB @RHYAVY@EM (al(B51Q @PMIVG]a]
cUB®0162S) BB af)MN® (AlWOMMIW (al(B1 VWO
oM. OB S1SEERU3, GOOW)B:UB, H81VlsEBUd M)SEBEIw
2M}eU MG D] 503, E®ISEBBUY, HMGBa]OSEBBU3,
&\ ol S6B13U3, ONelsatiel) MLNRIERU3, AIM(aIGRUD
arud msesl eaiElegglal e:a1d (vegetative cover)
&)868308, ME1BHWD )Vl U800 |OSWIBB RLIDWDW
eud (Waterbody) agyamlar @eslmunomasss] alyeo
2001 ¢IB®G16 2S)E9)M). D (al(@:lOE3 M)
meseao(oroﬂem@ aLI0RINI G20 TLAIGUAHD CWIS)
®)S1@ aflaIe@oem LIBIAIG)IN®. BY @RMENIMW
aflaIeeBUd GO I00Ud0, @REHUICU0 of)ATIAUWIOS
@RSINNOMEMIE3 &.afl.ag)d quocs:®se: alldjwlel
65 GURIAIEH)IM). OBA0OMABIN EMVLOWVI@3 MV
mil’d szeuad (Soil sample collection), coowo

nWlay eaislegz)es amvomilud (Diseased plant
sample). ea10®) allatlemm caBasg)es (Market)
aflaioo, &:1sMmowlml/eomalge 09 MIcaIEBU fIE]
29y oavagoysed (Input Centers) agyomlaiw)es
MNomlw ailoioasud somlenes eigles)o.

Dal(Wad QilaIoEB8)o (aI0GRUIlE:00W1 GUoaIG]
86 M0omI1 aflaleeEBs)o 1.6a4).af) TV MVOCEGH:
Qi3 V)OS TVa0IVWEOMIS)H:)S] AilvodaIM allewnd
6] B)DalEWIY) MSalSlegleelas M16EB)H: af)M @I
(adWOMMIW  (alAIBOMo. (aldC3UDlH  5HIBaHld:
@RIV @EMOMIMBS @PMANAIW TVIW D BHU @)
0BNAN@OEM DD AllVHEINOTINN @RAN]D anElo.
DM (aI0GBUTlHH20W] BIGOI B)(AIGBUINAI0 af)INI
QUIOWIMIV]  DalCWOUIIEHIMOAMMI0, &>y atld6)
@RM)GWIRIAIW (alGBU00 aflO@ M0, aBO@IOBE
Al8HH806M djaHl §21Q008 SHFIW)MO®IIo Aly
SOR0W MI10)AIMODIGE af)TMIM HEIW)0. B)SIOHD
aflalemm TV 06303 BO)ENMM@IMYo Ailalemle.ud
W@ B9)M@IM)0 DD TVLICHB:M S QIl3Y (AICWOR
e |S}OMO0. MEBBOM BRYWIMH HIGaHld: Qlle:avm
OBIM @YUM IROW a)OHB AUIMOVWMo &E].Hag).af)aV.
MLOCBMIB A3y MDYBE ®I0AN) DIV HHWO
oM. D MIOalaHi@ MVoeB:®IE ailldy MIdemSs
il aVmMo @B aNdo oI008 AUOOWIBB BHOBaHld:
@RYAVY@EMORIN alCVWOUIEN)E af)MM® (al0G3
e NAMODG)HB)PSVo MVOCH:G]H all3Uiw
0)PSW)0 (AIWOM BHSAWIE).

PIBaUld CHOBo N1V MSHaISTd
@»9QaH]BH0oUNHDAD al)OMAD DI D>

O .af)MV. a0lGO0nH &)203, 9895994391

2014 MAUIoENIA AITVATIRINEN BHOBaHld: CHOBo
2N 10 MSOaISGY af)aM 2)(BOAH JOTOHMY & 1410
ala890] & aUlDIGE DSEAIS)M@IM & })emIqy
a10dg] 8000 MMy 20BLHAVIQY AVOMLNOM &> vl
9l ®10)@0Maj@. TVEMLNOM HAV(HSO] aL: aflem
000 allzwed cn® ®IEODI0S ailglajjeaidom ail
allw coalelegloel $08:Hle: al3Wwo)esW)o 0]
ailleovangleal (aIIMWle8)0sW)o GWIW ®10)00
MODLNHSWIN aldBS1WOS aIGI@alOROW OB
aHld DSOAISENN MISHo @01, @SB 2014
WlmosnItl@d @o}UMADA)EGY &D.ag)o.ag)aTy @REOO
3011@8 quoneislaflay eng lairvo Mmlengymlan auo
aMuNoOm Mel al@lwlelm aldlaloslcwas)s,)sl quaneEL
TVOCE::M]E TVAOIWVWETMINSVBS DD MSeaISEl)

94 - @RI @IATIRIH(S CHRS alOMEBIENMUM

@)SEN0 3HY01a).

0Bl PoNOD aldB51WOS EMD®MICIGI
©alo®) TV2n0OOm B)BMIBOW] & eHlV]G3 DSeal
S0 ®10)20M1a] MVOA0210J0 GIOY AlOWIAND®OEM.

1) MVoMNIMo BRMIO)GHHUAIW alajsOOIWIOS HHIMO
GMOIS)aM).

2) @EPAIMROW EOTVEISMIWIMIG8)eS DalGWONo
?)elo QilaHI0U00 B)SIW ala]HH0ld:0d DalGWO
Hlonom RMEBUE MIBNITWIMOIH)aN).

3) @RUOM(MIVRIW &iaHl O1TB®:8)0 GR®IA
N)0)MOR0W HIBaHld: (al@ITVTWIW)o al00]
MOI®]d (alUOMEBBUBEE HOOEMAOBIAM).

4) (B OVollenss MYOAUGIHN MO} 1HZ



A lURIOODERIONIG3  OHHLAIOAUUTIAYEBBUB )

M)»Selo  MSAAMBS  (alWOMEEBB)o VY

aloe)an  1)O)®O  (aIUOMEBBUS QLI EIEM.

af)MO@3 MEMINSIajo @OAN HYaHl 30} TVOX)
a0} @RMIAIOMWINEMIN]o BRI MVR)OXH

O HSA HOaQAIO)TMIM)BS (A IAIRCIH MO

aLOMa0Y DOMOAIEIMINBS 210831 ag)am mlel

Vo3 988 &»SA MIBAUAOIEN S  B)SIWI6N)

DD ®I0)R0MOBIENSS aldBS] af)S)AMD). V)

OHHUI® alafsOGlWOS LIBLD DO [}QI0)O)d>

a)aD LISHHYD06M DD (alAUBOMNOMIG3 lod

Sl MEMMOSeAI®).

Momupom®eiomlele  Hlalo@eiomlelo &0d
ot 00N @IMEAI TVIUCOMBS BHBGatd: (al®]
DWd:8)o @0BaHld: VoM (M2eMmDYo AlBUIWEY0
2UBHIS;AM MVOCHB®]E: MAIBIWo TVRAOCBOHZ
aflailw coaIeIY]eN880IHOW)o NIa0)RM TVoLIS
MHOBW)o DUBAQ|S)OWIWBS MVoLISH: TVAIG)
Fd9)o Balo M@ MM OB VG BB)R06M)
2014 MO O3 DEEBIS HOBaHld: BHOBo BMB1V S
©alS@3 ag)N &IOMIVIM) ENMI@Io MTIBHIMNO).

al0@51WHSW)0 NIOY)RM MVOALISMEH:SINSW)0
CNOM{@IODI@B (A 10CBUTH:200 @RYWIVEHMBS])
aBBOB alafde 0l BYeHl TVorLISlalenomow]. o)
MOOMNIMOMIOE: alaBHO] &y eUlWIT3 al)@MMIEMAE
Q] quietlay). @AY AIatto 1500 SEM aladOS] &M
Q@ (a10IBEDMODIOHM anLIn0W] 9eialdGla{leneq]
S). ®SBM)88 AIBUEBSI3 alSlalslwow] @AM
6000 Serm @YW AIBRUla)).

2014 621 QilaH)EHILION) CHOBTMIGI BREEABO
galeeasogo  avocalSlaflal 239 allalemlaglenes
ala]890leud allmoemo §a10®m). ®™sdamlesaBos
2023 og(adl@3 14 Q16O QilaH)HEHOLIGM)o 36MERIEI
@0 alafo9d] aflalemleud TYailen)M@IM DD
MoOROMIN) BHFIOOBIFENE. D DOIVAUB0LITIY
@RV1OETE aldo ailalemla:ud avocalsla flesyam
@lmyo MOleelno qutloo ailalemle:g)o (alaIdoI
ajlanyan@Imio &$leom).

B0MBNILIOM)o  QflaH)BNOLICIM0  alafbe
0l 9@a|MeB8)es aileialm  MSEMMGIMSS
aflalem®  CHBODIMOEN  (aloWOMo M3
womBleno ®)sdmm  allallw  ©@Ba|MEBS)OS
allmeem ¢s(BnW] aille:aila) MGladaloo qubloo ail
aleMd08 MoMOOMAD) (alAUGGM]a]) AIOYAMIOAIAN)
BIO af)S)OM) AlOCWENE HOOLA6M. SMILISNINO
86101066188 ailalem CH(BEBU BRYOoEl|BeNHS
80) aIlWIaIno &HBatHdss Mel allel eidlenam ol
Mo DalBRILMOBHUBSE MO0VWAOW AfleIEd MV
SH® BHHMO LIBLRIBNMDIMI0 BHFIWIAN) ag)MN D)
(a10WOMIABaOlHH)aN BANEM. DEMINSIajo Y

aHl P 99)88 ©L1a10BEMIIOWIBU3 RIBLMIBH) MM
m)88 ailalemlé:8)o MoMOIMOD @R)oElEHIMIW.

2015 ORI ME3U0 G leMMS)aflol cmosomleel
8)@1_IWO MEGFUD BOEM MNIAIMEEBSIAN0 SM)aldH
RMoWlal®my M1 @RWIG00@MIG3 QIaM). 2016 HEl
(alGBWlE MVBHHI0)G:BIOS alBLEI 0)alld:06mMmI31G3
DSOS, MIOSHUI® dyaHlds) (aloWIMYo MM@IH,
MVoMNIM@MIOH: QAW  AlEL®]BHUE  d06MN3)
QoM qUOWlay). alafe9dl DEIaloBMo WeMiMo
©1 AL M@IA) DO TVan0Wla)). DE®IHSO
ajo TLOMLNOM VALHOB 16 Mo alafBOOBUBH6)
DY VIG3 @RIV BHBaUBBHS  @IEBBIAN D)
M@BBH)M@IN MSals]l AVI1e:Gla)). TVoMOIMEODED
ala]890lWOS @BRYEIAMO GRYAUUIOMING 2N
©6M8) BoUo M aldBlalen)aN DOGHIE @yl QISAM
VYN 21V IRV MVOTLAOMEI DENBOV D).

MOBHI® ala]600] el agyan Mleidlenss
(AUBEMO®IE3 WM MVoCWIEI® & aHles
(aloWOMYo MABBOBNENE 2018 MDD (AIAURCID
meBud allal)el1e:oleo)MmM@IT) ®10)@0mla)). av)
OBHUI® alabe0l dyaHl &yomidimioal @pm)EAl
Qo CHOBODIOG Hald®)BH0BaHlE: CLISMW)AI6NM)
DM ®10)R0MODIGLIES MW ®). BH)SIODT DTMCO
IONG3 0)016a]SIAUM a)@]1Q (1Y TVIa0al
@30 20oMVEMIM)o M)BLNM)M0W] GROANNAIS)EH6S
QAUSBTMHW0 BRAUNWY GROGN)BHWI0 H2IYIAN®)
M1EEOWIHN MM DSWIBE. G Va0 OGS
MVoGWILI® &Y aHl & OMIWVIM alGOIBHUNIWV] ©@))B>@3
@000V AUJAINVOWO a)BEPA0V] BH0Ba|B0Q)HBOS
OB HSITF af) O ]a]) OBOS}HHN)MD@IMBS MGO(M3
¢2o6l MASHIAIDM MVOBIMSBS NIBCE avalal
Mo &»)S1woem).

208 QOABOM] &06Mla) aldeMOlIE: TLAN)
2IMOAINA  DHBHN)AN  30BaHld DSHISLlead
WA CLISHROW Paldalal® allgs@d (Metabolic
rift) 161006189 @NT DOBYAD a2l @GHEM
(Recycle) @yatil qumiso@o agam mlaidlad ogQ
Ql)o MOMIB0al10R0W B iaH] A1GIWIM TVoEWORE:
BYoHl. 2018 Q)OO MVOWA® Y] NV(MIBOVWOBIHG
QIf2aIm@OIIM)o MSOBaflM)20W] TVaOBHO6M G
21210 H)S] DUBH|S;O VADTOQS}OM)B> af)aD
aalalma6em MM aISOMIG3 VI 20). @I
a)0eMId)Bo  HlalWloal aI1SSlVOSHEE MVa0H:
@M NIDEIHE  @PMEBAIAN0 TVAOIWH:0MOWIS)
ens. mlelal@d avoMNImec ageld Hlalsgleno
TVAOBO6M MLNJAIMEEBHS MVoGWIEIM &y nHlW)HS
(aIOWOMS0  EGENIDWINQS)OMIM@IIM)0o  B0@aHld:
coale1lcd allalllw ®oOeN8s SealSENE:ud
MSEMMDID  (al0al®OOBNIMI0  BHFIIISIENE.
0Bl AllaleMMOBIMOIV] MVaOHO6M  GRGIAI

CHESOBIOR! B - 95



®OS  (alAIBODMo  DalEWINHQS}OMMNTIIM)0
MoWla)). MoCWIEI® & aHlWIG3  WEAIaHEMo
MSOM)AN CHOB HIBGaHld TVA@AUSLIONOLIV)HS
&HOAMWITE (IAUGOD]H0)0N  TVoCWILEID &}kl
NGAUHEM CH(MBOWInL! Afl3UIWO)HS TVa0IVAI)o
TMVAOHOEMAN0 O0a|0HHIM)o MVIWlaflg)ens.

SH S0 9 QAUBUH6I LIS OO Lum(&mm@ﬁﬂm@
aNpINIW] GHOSOMIOL!I VIADHHUE M@ TVA
#9038 KRNUMBHI3 aeoWo Arlgmnod Mm@ @3

MoMoRHA AUHOW)o OBBAUARBHE B iaH] oW@I)
@RAICQIVYOS@OW TVORIAIM MTBHIM (alG2I10BMMI
@008 MVOCWIEI® Y] B 0MIVIM B FlemmIg)ens.
TLoMNIM MVAHHIB MVIEIBH GHOBo af)aM alFLO)
@9 ©)alo MDSH)MD®IG3 DD & oMW @RM)E
QIBBUE MVA0OWIa)). DEBOM GMIBLHIWIT G
08 2lOl@OWIT B0} 0eyYlO ldSlYeS
aqLO@a0y MSOISENHY &)S] 21BN @@6M) B0B@aHle:
BH08B0 RMB1W SOAIST & 0TI,

aflallw &1smIwINI®:8)9S anLl(aldai®m]
al016WIWBH)MDIMBB 3B@aHd: al@HISIOM NDGAIaH6MO

GaW. 6nil. EERUD, EMOW® B0anIMVA, af).0d.MVl., ®RICWE]
Qflaiem) ag)MV. MOWAE, HYaHl Ald)a] af).(Wl.ag)., ®eleyadl
6Wwo. @R&NGE PRI, @MIQVAS O(al0anaVd, e.S1.aVl, AEEmIUI0o
OO Mmil. af)aV, H0BaHUld: GHIGBE, alSANEHIS
@M (U0 BREUDIBM, B*HOBaHld: GMHIGBL, alSINEHIS

MVo(WaNo

QilaHEaClMAIW VAN N}EMECAMW)YBH BHHUY QI
M ®EOB)60S DLIaI0BMOMIMIWV] CHOSTMIMI B aH]
Qld)a] HORAI HieHlOW G(aI10a0EMOa0la{len)am).
WOMS(@ LOGEMIB Q3 WOs QAI8Ba Mmelo Mo
AWl 9ORAlI AUBEBB0 H1SCOON MIVOMEM RO
weEB8)o Melaled RIRYMOEM. af)MMO@3 &1SEEOW
W(a®6Mo, O@ajoBMo ag)MIAIVIG3 HO LA ]
OW OIIVHH} HWINOW] MIOMDYHISIONIWBS ol
oMEEBU3 caINE(@ MSaVISIal D MV0a0al0y O
2196m (U)QI(S%(Zﬂ $0BaHld Qil2emom (eoeammoﬂoag}
B16108 H5:BaUd: nl1BHOSIOMEOMIS) B)SIW8S, HORAI
B1sMOWIMIB:B)0S anLl(aldaI®W)HS ®O0mRYal
OMOMIMOV] @)SEN0 BN 2].

&G0 DOYJal®) QAUBNHUAIW] & §aHID]G ofd
®als)Mailemoodlvleel 0mlat af)am HGaUBHHMY
B} oHITLORIN06M NEAAHMOMIMOWV] @O66OMmS)
omo. ealeolear (Abelmoschus esculentus
(L.)) taawom s1sesBo8 Ml@@mlenymmala) allailw
B1sMowBIMS:8)0S anelaldai®] aldlcuwoulenml
M)B8 HBaUB> lEHOSIOM DEAUHEMAOENT, 0B ot
MR & LI0000e! &1SWIM(®ANROWO (aI0anav0)o,
@elcs%(o”l $0BaHld QILEMOM BH(MBo BMIAWDTD
80a07M0)R0WEADI. 6nil. ECAUdWIESW)0, dhiaHlal
®)a] ag).aWl. af) (101 aflatiem) )Ty, MOVWOYPSW)o
GOM3IBMOSOMIT3 BGANOS HQAU2JD). CBHOS H0BaH]d
m@aleelnveoel aile:adlaflea)s;om  ess1doo]
a)M MR (@)@ NEAUHTNABIMOWT @]

96 - @60 @RATIRIH(S CHRSB alOMEBIENMUT

OISO ®. B eHlsoem 2.4X 1.95 21000
219@ aiella88 6elo5)H800] ®1dlay) @RA. il
Wl 20 BV 0)aN) DEAIaHEMo. &1SMOUBlMm]
B8)0S aDLI(al0aIMIWIHS BOOMRJaloMABIMIW,
msleilm) Guoato 30, 45, 65 BlAITVEBS)OS DSCAIS
V@B afEeo80 HOHRA &I1SMIUWBIMIE:8)0 MMM
9al0WIWOW] GOV &IsMOUBIM] MoeIgmIcWIsM)o,
2100 DalcWIUilal). EMNB)®)0a|MB al)¥), M6,
2R0aVlAl, el o)5la)j9) af)aIEBOM HAMBW)HS
(dWOM&1SEBBUINBHDNBIWBS (e IAUTTHMANIOEI
AUV alGleuooUw]a]o).

830¢00 ailgoais)aflenc oB:HGauwo 25 &IGRIDGCWO
80 H0THUB af)aM @AM ailgal eIEla oW &3
HBHM  TVIHHO[S)O]. DOMOOMIENss allgal
@RIVl IElen MO0 MIOWENeAIS
@B BHBIOSVW)0  HIVHB)OSWo af)siPo  alellw
COOIDIOE HYJ00M) HOMO|SIOAUM)0 BREZa00
@REII0WOa]S). QWA DTB2[IBM HUHAOV)BSB
MM M@BHIBOW af)M) alLiGajo9)o HOS]
6015)06ME8s181N0, DalcWIUlla] &1sSMOWIN]e:8)0S
SUAD HISBBBIOS af)6Po BHI0HNINDIGE Ma00W]
2fIS1NE )@ OGIMOM AULEDR0EN). (AT @@
nealsdemamleal allailw @M aloeMOmIeel &15683
8165 MAIMIANAIOHHEMENHBIOS @SITLOIMOTIGE
a0 e80MBHoaI3 o) ©OHRAI &1smOuwlIm] A
aneIal0a @] MEIG)M®OW] 6@SIeND). ag)NOT3
DD HOHRA H1SMIWIMIVIHSs DA ailel @RI
™M (AICWICWIWTHAIWI WIED® §00ICWIWNHDIMENIO



Wlenaomls)ens.

WO (@ 1WAROW NEAUAHEMEIBUB af)BBOHM l)EOO
OABNY)IM) a)M® B80) HBaUMHOMaN Mlellcd
O MB9)o MIG)EH0BHN)o BO) A)OMA @RM)EAUAIW]
@M} af)@ (101 E®lad @E](A10We]S). VoMW
LoH]l O1lMH03, B1SCOIY LIGHUIMEBBUI, @PAIW)
S »HeMBOM®3, Allallw eeRAl H1sMIwIN]e:.8)0s
DalGYIN (M0 af)MMIAI alClHe)AI0MYo MVOW] @O
O @GREGaOO0 MVIBHUYH S}, VDI IBHU &S} @B
AU80)M@IMOE3 MS1G3 @odelo Wluaile @rsailcd
mlm)o @PEIalo @5} &Y aHl(alUBCMHMEBBUBLN)
MVAOIWBHAIBY0 af)M @REI(I0Wo (001 E®TaH (ald:S]
aflap. 23 ailgal eiclapoaissleno aflalemlwlcs
M@ 1RO DMODIG Halg DBo alaMOMSS

40

HAUNBENOV BHUBHE) CAUNB(® @RYQUUDYHHIB(IGBUD
@) DEWI0)AMHAINM (alUEMo LIVEHEM TVIODO
1 oWl joAIM) @REZA00 AlO6Om). (Al0GBUTIE:
QilalemloH® &)S] M HHHRISIOM) dh a6 21Q)GENE
DHDMEBOS G0HEVHS}OMOM M@ l@laOGHHOMO
Qo af)N@EN) @REZAOCDWIN aldHo.

al8 0810 OTMIVIGE MSOMIW DD NEAIAHEM
al@lalosles ag)alo ceigmsglene ®eIGWala03d
ol Ql2emMOm BH:(MBo BMIAWM@E 630aNTaV@ GAO.
enil. 0EOUWVIESW)o, BYaHlld)a] af).All. ag) (001
aflatiem) af)ad. MOVMOSV)o AW WE(a10WEEBS)o,
9alGB006B3)0, MOAUW] )@Y @RCIANG:UE GMS)
Q1M a0V @O (001 E® et ERE]AI0W]S).

Setting the prices right? Anempirical analysis

of e-auction in Cardamom

K.J. Joseph and Kiran Kumar Kakarlapudi, Gulati Institute of Finance and Taxation,
Thiruvananthapuram

Towards addressing the equity and efficiency
deficit associated with the conventional auction
system, the Spices Board introduced the
e-auction for cardamom in 2007. How effective
has been this intervention? This is the central
issue being addressed by this paper. To begin
with the study finds that the e-auction has been
able to address to a great extent the efficiency and
equity deficit that prevailed, as there has been a
significant decline in the extent of concentration
at the level of bidders and reduction in the
price variation across different lots sold through
e-auctions. Higher concentration at the level of
auctioneers in 2018 is found to have a dampening
effect on price. This tends to suggest the need
for removing entry barriers, especially for the
small farmers’ associations to act as auctioneers
and increasing the number of auctions per day.
Secondly, though e-auctions ensured anonymity
of buyers and sellers, human interventions
appear to remain because the lots are not always
auctioned atrandom, instead, for various reasons,
as decided by the auctioneer. We are inclined

to infer that the observed pattern wherein
the last 50 lots auctioned in general recording
significantly lower price as compared to the
first 50 lots cannot be deinked with the existing
human intervention. Hence the study makes the
case for getting rid of human interventions in
auctions by random auctioning of lots so that the
observed variations in price could be done away
with. Thirdly, there is an increasing incidence
of re-pooling wherein the lots once sold are
getting re-auctioned in subsequent auctions at
the instance of dealers and auctioneers, which
is found to have an adverse impact on prices.
Hence the study underlines the need for doing
away with re-pooling such that auctioneers
and traders do not make use of e-auction as a
platform for arbitraging and thus defeating the
very purpose of Cardamom (Marketing and
Regulation) Act. Finally, Going by the available
empirical evidence, increase in the bid rate
seems to have had no significant effect on price
realization.

CHESOTIOR! G - 97



41

Monetization of Kerala’s Biodiversity
Santhoshkumar A.V. and Preetha N., Kerala State Biodiversity Board

Biodiversity is the natural capital for bio-
entrepreneurship and a sustainable economy
through its contribution to pharmaceutical,
agriculture, fisheries and forestry products.
Kerala’s economic growth is driven by food
processing, aquatic products, spices, rubber,
ayurveda, handlooms, apparel and garments,
coir and traditional products like wood carvings,
designerjewellery and tourism, most of which are
based on bioresources. Kerala State Biodiversity
Board has found that the bioresources from
the forests, marine, freshwater and managed
ecosystems have a total annual value of X 66,883
crore, at their origin, based on average data from
the last five years. The average annual export
value of bioresources and bioresources-based
products from Kerala through its major sea ports
is ¥ 21,760 crore. Monetization of biodiversity
has become relevant as Kerala’s expenditure on
biodiversity is only 0.11 % of the GSDP of the
State as compared to some states like Sikkim
(1.01 %) and Himachal (1.45 %).This forms
only 0.83 % of the total expenditure of the State,
meagre compared to similar states like Sikkim
(4.23 %). Most of this expenditure is towards
biodiversity protection (22-30 %), and little
(2-4%) is earmarked towards the restoration
of biodiversity. The Convention on Biological
Diversity (CBD) has been set forth to ensure the
triple goal of conservation, sustainable use and
ABS (Access and benefit sharing).Subsequently,
the Nagayo protocol formalized the concept.ABS
operate under the assumption that providers of
genetic resources grant access to these resources
in return for a fair share of the benefits that result
from their use. Article 15 of the CBD states that
the governments of countries are responsible for
ensuring that the benefits resulting from their
use are shared fairly andequitably between users
and providers. ABS is an innovative financing
solution for Biodiversity conservation.Although
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the Biodiversity Act of 2002 provides for ABS
and levy on biodiversity use, Kerala has not
earnestly attempted these.

Kerala’s ABS potential on a very conservative
estimate based on the raw-material cost has
been worked out to ¥ 105 crore/ annum.There
are 52,388 bioresources-based manufacturing
(industrial) units in the State, which generate
an annual turnover of ¥ 1,04,014 crore. Based
on finished goods from manufacturing or
industrial units in Kerala, ABS potential from
bio-resource has been worked out to be ¥ 350
crores.As per the estimation of KSBB, the ABS
Potential of Timber both from the forests and
outside (Based on Auction Value) is ¥ 1319 Lakh
per year. The average revenue from the forests of
Kerala is about Rs 255 crore, of which Marayoor
sandal alone generated a revenue of Rs 49.75
crore (2015-20).ABS potentials of the NTFPs
of Kerala amount to ¥ 6.35 Lakh per year. The
total ABS potential of the fisheries sector in the
State was worked out as ¥ 3039 Lakh per year,
which includes ¥ 2079 lakh from marine and
¥ 960 lakhs from inland sectors.The Ayurvedic
industry generates a revenue of T 650crores. The
biodiversity-attributable share of the tourism
sector has been estimated as ¥ 39,197 crore.The
total revenue generated by the Forest Department
alone through eco-tourism during 2018-19 was %
36.62 crore. The above analysis clearly signifies
Kerala’s biological resources (bio-wealth), and
their contributionto the production of multiple
consumer products, employment and income
generation and exportearnings. Bioresources
play a significant role in shaping Kerala’s
economy. A “State Mission on Bio-Economy” is
proposed with a focus on green entrepreneurship
and utilizing the full potential of ABS.Synergies
of ABS with CSR, Green bonds, carbon credits
etc.,need to be developed.
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The people’s plan and agricultural development-
recent experience

K.K. Eswaran, Centre for Development Studies

The Approach Paper’ of the State’s 13th
Five Year Plan (2017-22) placed considerable
emphasis on the revival of local level planning
process and the role of local governments in
the development of the rural production sector,
particularly agriculture and allied activities.
In agriculture, increasing the production of
food crops was the major focus. The strategy
designed to achieve this objective was mainly
the expansion of the paddy cultivation area
from the present 1.96 lakh hectares to three lakh
hectares.The target set for the vegetables was to
double the cultivation area. A range of support
programmes are designed for agriculture,
which include promotion of group farming and
lease farming by the women groups, marketing
supportand an extensive subsidy arrangement
including an attractive wage subsidy programme.
In addition, farming collectives (like women’s
groups and other farmers’ groups) are given 90
percent subsidy for the purchase of all sorts of
agricultural machineries including the costly
ones like tractors, transplanters and harvesters.
The LSGs are encouraged to expand their
activities in agricultural sector by offering them
more freedom to undertake innovative projects
and more financial resources.In addition,
measures were suggested to promote farming
groups of women, to bring fallow lands under
cultivation and roping in labour support of
MGNREGA workforce. A major action plan to
expand the cultivation area is the encouragement
to lease farming. The block panchayats and
district panchayats are also assigned important
participatory roles in the new plan frame work
including a responsibility in sharing the cost
of many projects implemented by the grama
panchayats.

The presentstudy mainly based on the
field data collected from four panchayats,
predominantly paddy and vegetable cultivating
,Nemmara and Pallassana in Palakkad, Anthicaud
in Thrissur and Nedumudi in Kuttanad is an

attempt to assessthe new efforts in the promotion
of food crop agriculture in the state.The study
found that the strategy of a more vigorous
people’s plan campaign combined with a bigger
role for local governments and the women
groups in the promotion of agriculture resulted
in significant improvement in agriculture in
the state in recent years. The major strategy
designed in the plan for expanding agricultural
production is the expansion of area under
crops by bringing fallow lands under paddy
and vegetables. The campaign of ‘fallow-less
panchayats’ supported with efforts to promote
lease farming and roping in of women groups for
cultivation has produced impressive results.The
expansion is visible in both production and area
of paddy and vegetables. The State level data
show that there was significant improvement
in area under paddy in at least two years of the
13th Plan period. In the last ten years the highest
area under paddy was recorded in2020-21 with
2.02 lakh hectares and a production of 6.27 lakh
tonnes of rice. The breakthrough started in the
year 2018-19 with an area of 1.98 lakh ha. But the
tempo remained fluctuating in paddy, while the
vegetables showed a steady growth in production
and area. The production of vegetables which
was a little more than 10 lakh tonnes in 2017-
18 increased to above 16 lakh tonnes in 2021-22
and correspondingly the area under vegetable
cultivation increased from 69047 ha to1.08 lakh
ha.The trend was visible in all the panchayats
we have surveyed also. The area expansion in
paddy in the surveyed panchayats , as discussed
earlier, was impressive.

The strategy of extending subsidies and other
benefits to the lease farmers also paid off. The
state government’s procurement programmes
are also extended to the lease farmers. The
stricter guidelines that mandated a minimum
investment of 30 percent of the General Sector
Plan Fund in the productive sector by the LSGs
have resulted in higher attention to productive
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sector in recent times compared to earlier years.
The supports like wage subsidy, full subsidy
for seeds (in some panchayats) etc., have been
very radical. The special support programmes
including free supply of even costly machineries
for the scheduled caste groups for farming are also
particularly important. Along with the subsidies
and production bonuses the procurement of the
produce at attractive prices has made paddy
cultivation profitable in recent times.

A few observations by way of conclusion
are in order. Firstly, agriculture in the State is
witnessing the problems of parcelisation and the
predominance of small holdings. The atomistic
production units lack scale advantages and the
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ability toinfluence the market. In such a situation,
agriculture can be sustained only by the State
supports in various forms such as subsidies to
reduce the cost and procurement of the produce
to save the farmers from the onslaughts of the
market forces. Secondly, mechanisms to socially
organize the production need to be developed in
which planning and people’s participationare
important ingredients. The recent experience
indicates that such a combination of planning,
public participation and local governance
supported by higher tiers of government can
ensure a recovery from stagnation of food crop
agriculture in Kerala.

Yield gaps in the production of tea in Kerala

B. Radhakrishnan, Consultant — Tea Division, Harrisons Malayalam Limited

Tea (Camellia sinensis (L.) O. Kuntze) in
Kerala is cultivated in an area of 36,650 ha
and producing 61.11 million kgs of tea. Tea
plantations provide crucial income to Central
and State government through taxes and helps
in rural development. Kerala continues to be one
of the major producers of tea for south India,
contributing about 26% of the tea production for
south India and has a huge internal market.

The tea Industry in Kerala has been passing
through a critical period during the last three
decades due to the decline in prices, both
in domestic and international markets. This
situation has been further worsened by climate
change, severe pest and disease attack, high
cost of production, low productivity, and slow
growth in domestic consumption and increased
supply in the world market. These factors have
already had a negative impact on the industry.

When 2001 was taken as the base year, the
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production came down from 65.81 million kg
to 61.11 kg in 2021 showing a 7.12 per cent
reduction in production. The productivity of tea
in some of the organized sector in Kerala is one
of the highest in the world. The recent survey on
productivity levels of member estates revealed
that about 47.25% of the area has a yield level
of more than 2000 kg/ha and 52.74% of the
area the yield levels were less than 2000 kg/ha.
Therefore, efforts to augment production per
unit area, alongside improvement in the quality
of the end product need to go on relentlessly.

The present paper is focused on two major
sections on yield gap analysis of Kerala tea
plantations. The first section covers the recent
production, productivity, export, changes in
climate, pest and disease scenario in Kerala
tea plantations and the second part covers the
challenges faced by the industry to cope with
the recent developments.
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Rubber park and it’s impact on rubber sector in Kerala
George V. James, Managing Director, Rubber Park India (P) Ltd., 9447325400

Rubber Park India (P) Ltd is the first
Rubber Park in India for promoting rubber
and rubber wood-based industry in line with
the Atmanirbhar Bharat’ initiatives of the
government. This park is exclusively for rubber
and rubber wood industries. Rubber Park is a
joint venture of KINFRA and Rubber Board,
incorporated on 10.12.1997,to provide world
class infrastructure like uninterrupted power,
water, effluent treatment plants,conference
rooms, training rooms, testing & certification
facilities for development of rubber and rubber
wood-based industries.

The first rubber park of the company was
established at Irapuram Village of Kuunathunadu
Taluk in Ernakulam District. At present, forty-
six Industrial units are functioning successfully
inside the Rubber Park at Irapuram. Latex,
Dry rubber and rubber wood are the main raw
materials used for the above Industrial units.
Classic Auto Tubes Ltd,Jollyflex Ltd, HLL
Lifecare Ltd, Rubek Balloons P Ltd, National
Plywood industries are some of the marquee
companies housed in the Park. Main products
of the units are, viz, Tread rubber and allied
products;Chip Board;Surgical Gloves;Plywood,
block board & core veneer;Condoms;Toy
Balloons;Air & Abrasive Hoses, etc. A number of
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chemicals are also being used by each unit for
the manufacturing of various products.

Direct employment generated in the park
is 1400 to 1500 (approx.) and indirectly
more than 3000. This park is consuming
15,000~25,000MTof natural rubber per annum
as raw material. It is directly promoting the
interests of farmers in Kerala.

Second phase of Rubber Park is started at
Piravanthir near Punalur, in Kollam Dt for rubber
and rubber wood industries.

Areas for improvement:
* Supply of Chemicals from cluster /cooperative
agencies under Govt. for the Industrial units.
Implementation of Industry 4.0 technology
for automation, where ever possible.

Value addition of existing products

Niche products to meet requirement of
various industries

GST exemption for units in the park for first
Syeras

Global freight forwarding solutions.
Industrial Rubber Parks in Kerala will protect
interest of famers working in rubber plantation
sector.

Forgotten pulses of Kerala
Jiji Joseph and Swathi S., College of Agriculture, Vellanikkara, Kerala Agricultural University

Pulses form a significantcomponent of
the diet, providing protein,essential amino
acids, vitamins and minerals.The ability to
be integrated into any cropping system, short
duration,adaptability to wide soil and climatic
conditions, fixing atmospheric Nitrogen and
releasingsoil-bound Phosphorus are unique
to pulses. However, there has been a drastic
reduction in pulse production In Kerala.Pulses

production in the State fell from 64tonnes
in 1994 to 2.2tonnesby 2020 (Indiastat,
2020, DES,2022),even when the per capita
consumption remained more or less the same
(Parappurath 2015). Pulses like cowpea, green
gram, blackgram, horse gram and redgramwere
cultivated in Kerala along with other crops or in
rice fallow lands as a summer crop. However, the
present day cultivation is limited to cowpea and
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others in a negligible scale. During this period,
high returns from commercial crops and non-
agriculture sectors helped Kerala to import food
commodities, including pulses.With increasing
population and awareness about the nutritional
benefits of pulses, there is every chance that
the demand will be on the rise. Mechanisation,
procurement with fixed prices, facilities
for processing, value addition and product
diversification can be some of the options to
bring back farmers to pulse cultivation. Short
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duration, medium tall varieties with determinate

growth, single picking, weed smothering
ability,tolerance to biotic stress and flash flood
is essential to raise them as summer rice fallow
crop.A proper crop calendar considering climate
irregularities also needs to be addressed.Shade-
tolerant varieties can be a part of an integrated
farming system. However, investment in the
research will not be rewarding at the present

level of cultivation.

Aggregation and Marketing -The Coffee experiences

P. Krishnaprasad

Abstract

Coffee is the second most profitable
commodity traded in the global market after
crude oil. In India, the small holders are
dominant in the coffee sector. 99% of the land
holdings for coffee belongs to this category
that constitutes 75% of the area and 70% of the
production. The stranglehold of the International
Finance Capital- Monopoly Capital in the coffee
value chain has become very powerful in the
context of the dismantle of Coffee Board in 1997
and the incorporation of India into the neo-
liberal world economy. This has squeezed the
profitability of petty production in the coffee
sector as well. With rising cost of production and
declining commodity price, small coffee farmers
are struggling for survival. The corporate forces
enjoy total monopoly on the value addition
sectors- the processing industry and the branded
consumer market of the specialty coffee across
the world- engage in future trading and influence
the price of raw material.

The unit cost of production is high and
cultivation has become economically unviable
due to the small size of land holding. This could
be tackled as per the interest of small farmers
by only through advancing towards collective,
cooperative farming, thus changing the petty
production in to large scale production. The
farmers should rally themselves in crop wise
federations and undertake all operations
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collectively including production, procurement
and marketing. In this the distinct difference
between a producer cooperative and a producer
company needs to be noted. The producers’
company- the old model that prevailed in the
non-monopoly era of capital- cannot sustain in
the era of finance capital.

The Parliamentary Committee on Commerce
in 2012 had recommended formation of
cooperatives of small holders to undertake
marketing of their produce and carry out value
addition activities. The LDF government in
Kerala in 2020-21 had announced Malabar
Coffee project under farmers collectives
and earmarked Rs.35 crore to support it.
The Brahmagiri Development Society had
successfully established specialty coffee powder
unit in the name Wayanad Coffee- and ensured
that the surplus created can be shared with the
primary producers- small farmers and plantation
workers. The process of building collectives for
aggregation and marketing- even if some of the
attempts might end as failures- will radicalize
the producing classes. This process is the
alternative way that will help to eventually
end the monopoly ownership of capital over
processing industry and marketing. The success
of the coffee collective under the LDF rule
can inspire the farmers across the country to
develop crop-based collectives of industrial and
marketing network in all crops. (End)
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An Overview of Agricultural Exports from Kerala

Dr. Sangeetha K Prathap, Associate Professor, School of Management Studies,
Cochin University of Science and Technology, Kochi-22

Kerala is a state known for production of
cash crops and majority of its export share
is contributed by the export of cash crops.
However, there has been increase in exports
of other agricultural products over the years.
Conventionally, only less than half of the
domestic demand for agricultural goods in Kerala
could be served by internal production. Further,
contribution of agriculture sector (primary
sector) to GSDP of Kerala is showing a consistent
decline partly due to stagnation of the sector and
growth in other sectors. Exploring value addition
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possibilities, which could be targeted at export
markets, have immense potential. Analysis
of state wise exports of agricultural products
available from APEDA statistics was undertaken
in this paper to reach meaningful results. A
comparison with rest of the states in India with
regard to export performance, destination and
growth was attempted using data for two decades
from 1991-92. It is essential to focus on boosting
agribusiness to enhance farmer’s incomes and
ensure food security for future.

Aggregation and marketing — Horticulture
Denny Franco?, Aarathi L. R, Sreeram V?
aAssistant Professor, RARS, Kerala Agricultural University, Ambalavayal
bMission Director, State Horticulture Mission Kerala

Horticulture sector has emerged as an
indispensible part of homestead agriculture
which is more prevalent in the Kerala state,
offering a wide array of choices to the farmers for
crop diversification and also having sufficient
potential to generate substantial employment
opportunities. Horticulture sector have been
contributing significantly to the share of total
state agriculture GDP. Out of a gross cropped
area of the state (30 lakh ha) approximately 85
per cent of the area is occupied by horticultural
crops which is a diverse set as varied as flowers
to big perennials like plantation crops. Besides
that, these Horticulture crops contribute a lot
to the country’s foreign exchange earnings for
example Kerala contribute a majority of the
export earnings from pepper (88 %), followed by
cardamom (72 %), cashew kernels (54%), ginger
(56%) and turmeric (21%). The share of high
value crops in value of output of the agricultural
sector is also on increase, both in absolute
terms as well as in percentages. In the last few

decades, due to its experiences in the past,
public policies of the Governments in general,
were directed at increasing the production
and productivity of crops through adoption of
improved techniques in crop production. This
focus, however, has led to increased production
leading to market glut and havoc among the
producers. This has become more prominent in
case of horticultural crops due to its perishable
nature. The vast losses of fruits and vegetables
produced in the state are mainly because
of the lack of proper storage infrastructure,
procurement plan and transportation facilities.
Government agencies such as Horticrop, VFPCK
and Dept of Agriculture plays the role of a
facilitator in the procurement activities in the
State to a certain extent. However, the bulkiness
of the product, high price spread, seasonality in
the production, inability to assure continuous
supply of product, and small marketable surplus
emerge as major hurdles in the aggregation of
product at a decentralised level. Due to these
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challenges , higher administrative costs are
needed for procurement which cripple the
resources of the state agencies who are engaged
in these activities. Efforts to create demand for
the procured product is also considered as that
of utmost importance to manage the channels
sustainably. Also special thrust may be provided
to promote export of horticultural produce
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through establishment of AEZs, for which
there is a potential global market. Government
agencies should restrict themselves to the role
of a simple facilitator in agri business scenario
and should allow more potential players like
cooperatives, FPOs, retail chains and private
players to run the aggregation business.

Spices — Cardamom
Stany Joseph Pothen, Former Vice Chairman, Spices Board India

Cardamom known as the Queen of Spices
and Pepper known as the King of Spices play
an important role in the agricultural basket of
Kerala.

99% of the production of Small Cardamom in
India is the contribution of Kerala. The climate
specialty and bio-diversity of the Western Ghats
especially the Cardamom Hills of Idukki district
plays an integral part in the production of
Cardamom.

Cardamom is cultivated in 60,000 Ha (nearly
150,000 acres) of land in Idukki and a small
part of Wayanad and Palakkad districts. There
are more than 1 to 1.5 lakh farmers cultivating
Cardamom and more than 2 lakh labourers
working in this sector directly and indirectly
connecting nearly 4 lakh families of our state.

Challenges faced by the Cardamom Sector

1. Price drop and price fluctuation is the major
challenge faced by the Cardamom sector.

2. High cost of production.

3. Irregular weather conditions.
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4. Shortage of labour.
5. Reduce in “government subsidies.

6. Competition from other Cardamom producing
countries.

7. Challenges in the export market
8. Wild animal menace.

Sustainable farming and IPM (integrated pest
management) practices should be adopted in
the Cardamom sector. Due importance must be
given by the Central and State governments to
protect and support the interests of cardamom
farmers and this sector as it is a major foreign
exchange earner for our country and a major
contributor of GST income to the governments.
The economic condition and business activity
of the Idukki district is directly connected to
the price stability and good price realization of
Cardamom.

There should be efficient interventions by the
Central and State governments for the survival
of this great industry.
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Economic Analysis of Vegetable Development Programme

among Pumpkin Farmers in Malappuram District of Kerala

Akhila V.*., Durga A.R.**, T. Paul Lazarus, Aswathy Vijayan
*M.Sc. Scholar, Kerala Agricultural University, College of Agriculture, Vellayani, Kerala
**Corresponding author, Assistant Professor, Department of Agricultural Economics,
College of Agriculture, Vellayani, 9489151031

Abstract

Vegetables constitute an indispensable part of
the daily diet, especially in Kerala. They always
have a constant demand in Kerala for home
consumption. But the production insufficiency
force Kerala to depend on its neighbouring
states to meet the domestic need for vegetables.
Vegetable  Development Programme  was
launched by Department of Agriculture
Development and Farmers’ Welfare, Govt. of
Kerala in the year 2012 with an aim to promote
production of vegetables in the state in a safe to
eat manner and to attain self-sufficiency. The
present study was undertaken to analyse the role
of VDP in improving the income of the farmers
and analyse the role of VDP in improving the
efficiency of vegetable clusters. It was found
that net income was high for beneficiaries as
compared to non-beneficiaries indicating VDP
beneficiaries were more efficient than non-
beneficiaries. Also the returns and BC ratio
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obtained by the beneficiaries were found to be
higher as compared to the non-beneficiaries.
The results of resource use efficiency analysis
for pumpkin farmers indicated that beneficiaries
can increase their yield by increasing the area
under cultivation, use of manures and family
labour. Regarding non-beneficiaries, the yield
could be increased by the use of manures, plant
protection chemicals, and more labour use. While
assessing the allocative efficiency, all inputs
except seeds and plant protection chemicals
were under utilized by the beneficiaries while
all other inputs except family labour were under
utilized by non-beneficiaries. Co-ordination
between extension officials and farmers must
be strengthened for proper technology transfer
so as to bring more area under vegetable
cultivation. In addition, more support should be
given for group farming initiatives like cluster
development, so that they can pool family labour
for vegetable cultivation

Bamboo for Ecorestoration

Dr. C.J. Lakshmi' and Dr. K.K. Seethalakshmi?
!Assistant Professor, SNM College, Maliankara, Ernakulam Dist.
2Former Coordinator, BTSG, Kerala Forest Research Institute, Peechi.

The giant grass bamboo which is a C4 plant
has significant advantage over other biomass
resources due to its species diversity, vigorous
growth, early establishment, adaptability to
various soil and climatic conditions, short
harvesting period, sustainability in yield and
its multifarious uses. Bamboo, with its fast
growth and perennial biomass, rich rhizospheric
diversity and commercial utility, emerged as an

ideal choice for eco-rejuvenation Technology
for reclamation and ecological/biodiversity
restoration of degraded land. Various studies
demonstrated the potential of different bamboo
species such as Bambusa balcooa Roxb.,
Bambusa vulgaris var. vittata (Schrad. ex
Wendl) (Green), Bambusa vulgaris var. striata
(Yellow), Bambusa nutans Wall. ex Munro
and Dendrocalamus asper (Schult.f.) Backer ex
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Heyne) in increasing soil biomass and carbon
sequestration capacity over a period of one year.
Carbon sequestration via photosynthesis and
soil carbon deposition by litter decomposition
are a sustainable opportunity to mitigate global
warming. The success of rural wasteland
restoration program depends on community
participation and socio-economic factors as well
as ecological improvement. Bamboo plantations
also play a significant role in Clean Development
Mechanism (CDM) as it can fulfill all the criteria
laid out for a CDM project and is suitable for all
the type of aforesaid land uses. As well as its
land restoration credentials, bamboo provides

important additional benefits as a commodity.
Fast growing and easy to harvest, bamboo can be
used to earn income within as little as three years,
making it a sustainable alternative to several
types of wood. For this reason, bamboo has been
used for millennia by rural communities across
the world, to create a wide range of products.
In recent decades, bamboo has also played an
increasing role in poverty alleviation across
many countries — a change partly enabled by the
shift from ‘low-end’ crafts to ‘high-end’ value-
added commodities, and from an increasing
recognition of bamboo’s usefulness as a source
of high-strength construction and bioenergy.

Gender Concerns in Agriculture in Kerala
Dr. Mridul Eapen, Honorary Fellow, Centre for Development Studies, Trivandrum

What do we mean by Gender concerns in
Agriculture? It means to view the sector- how it is
organized, what is grown, what are the activities
undertaken, the type of employment generated,
the needs it satisfies, its place in the overall
economy, long term changes envisaged- through
a gender lens. The need to do this arises since
macro development policy is not gender neutral,
it is gender blind. In agriculture for instance,
while both men and women work, discussions
on its development and changes occurring
within it, assume a certain preponderance of
men, women are almost made invisible. It is
very common that when one talks of a farmer,
we conjure up a male face.

The greater visibility of men is a consequence
of a basic inequality that exists in society. Social
and economic circumstances of men and women
are shaped by gender relations which are social
constructions that assign different roles to men
and women; men are perceived as breadwinners
and head of the family, while women are
primarily seen as home makers largely unpaid,
implying a dependent relationship with the
family head and unequal gender relations. This
despite the fact that a significant proportion of
women who report themselves as “principally
engaged in household duties” are doing a number
of economic activities, like homestead farming,
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keeping poultry, livestock etc. However, since
this work is done within household premises and
is so closely interwoven with their household
duties, they are missed out as “workers”.

The paper will discuss the unique
characteristics of Kerala’s agricultural system,
dominated by small and tiny farms, based so
much on plantation crops vis-a-vis food crops,
its changing demographics over time towards
a female face, and highlighting the pivotal role
played by women in agriculture and related
activities. Despite a declining significance of
agriculture in the Gross State Domestic Product,
it continues to account for a dominant share of
women’s employment. We examine the changing
pattern of employment by gender; growing
diversification in search of new areas of activity
especially by women; innovative practices like
the cultivation of fallow land by joint liability
groups of women; access to small women
friendly technologies; issues of land ownership
and recognition as farmers. Strong emphasis is
placed on the need to recognize that extension
services are to be provided to a largely female
cultivating force, and therefore to cater to their
specific requirements especially in incentivizing
homestead farming. Most agricultural women
workers and farmers are not highly educated
and with little skills outside agriculture. The



major issue to be discussed in the context of the
knowledge society Kerala wants to build is how
do we make sustained efforts to apply science,
technology and modern skills to enhance growth
in agriculture and allied activities based not on
a corporatization of production, nor on tiny
farms, but on a larger scale functioning along
more collective/cooperative forms of production
and organization. Being a woman dominated

sector, and one in which earnings are typically
lower than non-agricultural activities, special
care would have to be taken to reach the
advantages of new methods and technologies
of cultivation to women who are very often left
out of modernization processes. Increasing the
productivity of women small holders also helps
to promote sustainable agricultural practices.

Innovative Pest Management Strategies for Coconut Root

(wilt) Diseased tracts

Josephrajkumar A., Anes K.M., Jilu V. Sajan and Merin Babu
ICAR-CPCRI, Regional Station, Kayamkulam — 690 533, Kerala India

Pest management has become so decisive in
root (wilt) disease (RWD) endemic regions, as
the palm health is badly affected upon disease
contraction. Such weak palms get easily attacked
by insect, nematode and mite pests. Coconut
rhinoceros beetle, red palm weevil, black headed
caterpillar, coconut eriophyid mite, nut crinkler
(coreid bug) and exotic whitefly complex are the
key pests in coconut system in Kerala. In the
changing weather scenario, pest dynamics needs
systematic monitoring approach and timely
deliverance of innovative technological solution.
Area-wide delivery of green muscardine fungus
Metarhizium majus, fish nets to entangle adult
beetles along spear leaf and novel botanical
cake and paste could reduce the damage by
coconut rhinoceros beetle in juvenile palms by
80% and enhance nut yield by 13%. A virulent
entomopathogenic nematode CPCRI0O804 in
cadaver-based capsule formulation was quite
effective in the bio-suppression of red palm
weevil damage. An acoustics-based red palm
weevil detector using artificial intelligence was
developed for early detection of infested palms.
Black headed caterpillar has been successfully
managed by the release of stage-specific
parasitoids (Goniozus nephantidis, Bracon
brevicornis and Brachymeria nosatoi) on affected
coconut gardens, which is a classic success story
in Kerala and at pan India level. Application of
neem-based botanical formulation and soil-

test based nutrient application was found to
reduce the impact of the non-native coconut
eriophyid mite in the country. An effective egg
parastioid, Anastatus sp. was identified for the
bio-suppression of coreid bug in the field and its
mass multiplication is in progress. Diversity and
diagnosis of exotic whiteflies have been reported
in coconut system through morphological
and molecular identification. Conservation
biological control using the aphelinid parasitoid,
Encarsia guadeloupae, sooty mould scavenger
beetle, Leiochrinus nilgirianus and other natural
defenders could reduce the invasive potential
of exotic whiteflies and gained crores of rupees
by encouraging pesticide holiday approach.
Heterologous landscaping in coconut garden
with  crop-pluralistic approach  produced
more than 150 nuts/palm/year and reduced
pest incidence to 2-3 folds favouring income
maximization, pest regression and conservation
of soil biodiversity. Strengthening quarantine
and timely awareness campaign for tackling key
and invasive pests through farmer-participatory
approach is a new paradigm shift auguring
environmental responsible farming through
nature-protective approaches. Field deliverance
of innovative smart pest management solutions
at the appropriate time under close scrutiny in
the perennial plantation sector is the need of the
hour.
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Aggregation and Marketing: Coconut

Jayasekhar S., ICAR-Central Plantation Crops Research Institute, Kasaragod

Abstract

Increased vulnerability among small coconut
holders from the declining and fluctuating
profitability of coconuts is an area of grave
concern. On the other hand, when we analyse
the aspects of coconut from a time perspective,
our field-level insights indicate that, of late, the
number of farmers who are solely dependent
on coconut farming for their livelihood is
declining. Therefore, we need to examine how
Kerala coconut farmers are actively diversifying
their livelihoods. It is also important that, while
we look at the sector as a whole, along with
the livelihood of farmers, the livelihood of
other significant players like labourers, traders,
processors, and intermediaries is also put in the
right perspective.

Not ignoring the fact that the integration of
international and regional coconut markets has
indeed in a big way influenced the demand
and price movement in Kerala and represents
a crucial challenge to the millers with respect
to the cheaper raw materials from neighbouring
states. In this context, there is a larger ongoing
‘crisis narration’ wherein we argue that the cheap
import of palm oil is the major cause of the price
instability of the coconuts in Kerala. Though it is
partly true, we need to undertake a close scrutiny
of this aspect. There have been umpteen pre-
existing and proven advocacy efforts to address
such issues, as tariff restructuring, cluster
formation, group synergy, and value addition.
On the contrary, and most importantly, we need
to seriously address the issue of labour scarcity,
which demands novel policy interventions.

Raw  coconut procurement can be
implemented effectively as an ad hoc regulatory
measure. But as of now, only a meagre share of
farmer produce gets support due to inadequate
procurement, delays in payment, and transaction
drudgery, which all lead to the distress sale of
the produce. With respect to this, we need to
improve the infrastructural and storage facilities
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of Krishi Bhavans. Alternatively, we can think
of establishing procurement hubs at panchayat
levels using the vast network of established
CPSs. We need to create a sort of accountability
among the societies and also encourage them to
proactively undertake the minimal processing.

Price spread analysis of coconut marketing
revealed that about 70 per cent of the farmers
sell their produce through the village traders as
raw coconuts. Less marketable surplus due to
small and marginal holding sizes is the major
reason for the farmer’s decision not to offer
copra or oil for sale. The producer share in the
consumer rupee was found to be around 64 per
cent and the market chain consumes as much as
36 per of the total value chain. The price spread
and marketing efficiency can be improved
only through collective and constant efforts in
terms of the adoption of higher value-added
technologies at the individual or group level.

Constraints such as high level of market
fluctuation/price crash in coconut, changes in the
demographic characteristics of coconut growers
with a shift towards absentee landlordism,
predominance of senile and unproductive
palms, predominance of small and marginal
holdings, over populated stands of both coconut
and other trees in the homesteads, low level of
adoption of crop management practises resulting
in low productivity, depletion of natural
resources in coconut gardens and soil related
constraints, inadequate irrigation facilities, lack
of availability of quality planting materials, lack
of skilled labour and high wage rate, crop loss
due to incidence of various pests and diseases,
low level of product diversification etc. had
adversely affected coconut farming in the state,
and as such coconut has become a neglected
crop. Hence, appropriate research, extension,
and policy interventions are to be formulated
and implemented to enable coconut growers to
alleviate these constraints and steer the sector
towards achieving the goal of sustainability.



Satellite micro-level procurement hubs to be
established (that are connected to big hubs at
district/region level) for both raw coconuts and
copra, utilising the existing three-tier FPO system
in the coconuts, wherein an autonomous council
including representatives from Krishi Bhavan,
cooperatives, and CPSs will be responsible/
accountable for the efficient procurement. It is
imperative to have provisions to reflect the trade
concerns of Kerala in the forthcoming Free Trade
Agreements. There is a need to re-calibrate the
import duty structure, and it is essential that
within the framework of permissible limits, the

tariff rates for the import of palm oil, both crude
and refined palm oil are enhanced to protect
the interests of coconut growers. Promotion of
farm level and community level processing of
diversified products and by-products obtained
from coconut palm is highly imperative. Tender
coconut marketing is one of the profitable
activities that need to be promoted in the state.
Streamlined tender coconut market outline with
a common brand and assured high-tech hygienic
and food safety measures across Kerala wherein
enterprising youths (collectives) should be
encouraged

Linking of Intrastate Rivers to Face the
Challenges of Climate Change

E.J. James, Pro Vice-Chancellor, Karunya Deemed University, Coimbatore

Abstract

Climate change would pose more challenges
to the water resources managers and farmers
in Kerala than the density of the population
and the development initiatives. The drastic
changes in the occurrence and duration of
hydrologic extremes are difficult to predict with
the available database. However, the available
statistical models and estimates show that Kerala
will face more frequent droughts than floods in
future. Though there will be a marginal increase
in rainfall, an increase in temperature, changes
in rainfall patterns in space and time and sea
level rise will be more significant threats to
agriculture and aquatic ecosystems. The slight

increase in rainfall and carbon fertilization
may marginally help increase the yield of some
crops in the coming one or two decades and
decline in the later part of the century. The
author recommends linking the intrastate rivers,
wherever feasible after detailed studies on
technical feasibility, environmental balance and
economic viability to transfer water to deficit
areas and basins from surplus and flood-prone
areas. The experts have already identified a few
such schemes. The feasibility studies leading
to such solutions must consider the unique
features of topography, settlement patterns,
and ecosystems, especially in the downstream
reaches of these river basins.

Challenges in Aggregation and Marketing in

Kerala’s Agriculture
Mathew Joseph, (COO & Co-founder, FreshToHome)

As per Indian data, from the point of
production to the end customer, wastage is
around 25-30%. This is especially relevant in
vegetables, fruits and fish. If we can control or
reduce this wastage to 5% or below, it will greatly

change the agriculture field. We must look at the
challenges in aggregation and marketing from
the above-said perspective.

In Kerala, the government and the local
bodies like the panchayats and the agricultural
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department are not happy with the fact that
almost none of the new generation is willing
to depend on agriculture for their livelihood.
In my point of view, the main challenge of this
lies in marketing. We are not able to assure the
farmers that their entire produce can be sold at a
particular price which benefits them. The main
reason for this is that there is a big gap in the
infrastructure facilities available to the farmers.
Like chilled rooms, temperature-controlled
transportation, freezing and storage facilities,
etc. Companies like ourselves, FreshToHome,
have invested huge amounts to develop these
infrastructure facilities so that our wastage
will fall between 1.5-3% only. This is why we
are able to compete with the local fluctuating
market price.

For example, if we are planning to produce
green chilly pan Kerala with an estimated
outcome of 1000 tonnes, with the current
conditions available, we are forced to sell the
produce in one-week maximum. This is because
the farmers are not getting the proper facilities to
keep the product alive for 2-3 more weeks.

Regarding aggregation, every 2-3 panchayats
must have common temperature-controlled
godowns to store the Agri products which will
massively help in maintaining a healthy supply
chain. Once this is done, there should be a
common system operated through an electronic
platform which can forecast the next-day
demand in various markets across Kerala; at the

same time, the system must show the availability
of that particular product and which godown it
is available from. Another plus point is that this
can create a lot of employment opportunities.

In this modern world where every major
decision is data-oriented, the data collected in
the system can be used for multiple purposes
such as the forecasted data can be used to advise
farmers on what to cultivate.

Another challenge faced across Kerala is
the high production cost. We cannot reduce
labour charges, but we can increase efficiency
& effectiveness. For that, we need to add more
technology to agriculture. Even now majority
of the farming in Kerala is done via traditional
methods.

If all these are implemented and sorted,
we may be able to produce products beyond
demand with low production costs. In such
a situation, we can look at exporting certain
selected products. For that, we need to create
a brand (like Kerala Tourism) for agricultural
products from Kerala.

Therefore, my opinion is that through
better infrastructure facilities and improved
technology, we can conquer all the challenges
faced by the agricultural sector in Kerala
nowadays. So the government and especially
the agricultural department must rebuild their
approach and strategy in order to resurrect the
Agriculture sector in Kerala.

Neera: Rhetoric and Prospects
Dr. K.B. Hebbar, Director, ICAR-Central Plantation Crops Research Institute, Kasaragod, Kerala

Abstract

Presently, coconut growers are more exposed
to economic risks and uncertainties owing to the
high degree of price fluctuations. Value addition
through product diversification was suggested
as an important strategy for enhancing income
from coconut farming. Coconut sap is the latest
addition to the array of value-added products
that hold the potential to revitalise the prospects
of coconut farmers. It is the phloem sap, rich
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in sugars, amino acids, minerals, vitamins, and
antioxidants. The most significant characteristic
of the product is its low Glycemic index (GI of
35), an indicator of the extent of sugar absorbed
into the blood. Foods with a GI less than 55 are
classified as low-GI foods. The global demand
for low-GI sugar is on the rise, and hence
coconut sap and coconut palm sugar as natural
products can fill this gap. Sap is the raw material
for many value-added products like palm syrup,



palm jaggery, and palm sugar, which are in high
demand domestically and internationally owing
to their high nutritional values.

A coconut palm yields on average two litres
of sap per day, which may go even up to 4.5 to
5.0 litres based on the health and management of
the palm. Tapping the trees for sap collection and
marketing the sap as a health drink or the value-
added products derived from sap were found to
be six to eight times more profitable than the sale
of nuts. However, in palms, including coconut,
the collection of hygienic and unfermented sap
is a challenge. The CPCRI ‘developed ice-box or
coco-sap chiller’ collects the sap in its original
form and can be stored unfermented for any
length of time under refrigerated conditions
(-1 to -3°C). As it is unfermented and rich in
nutrients, it is ideal for selling as a health drink.
Further value-added products like coconut
sugar, jaggery, and concentrates can be prepared
without the addition of chemicals. Also, second
line products like dark chocolates involving only
coconut sugar and cocoa powder are developed.

The concerted effort of the stakeholder
agencies could liberate the product (neera) from
the policy regulations on its production under
the Excise Act. Subsequently, a large number
of producer organisations in the coconut sector
were facilitated to start “neera”-based enterprises
for income and employment generation. The
development of technologies for the production
of neera from coconut palms and awareness
about its potential as a health drink and economic

benefits led to widespread discussion at the
policy level on creating an enabling environment
to support coconut growers to utilise the potential
of ‘neera’, who were otherwise struggling due
to the low market price of coconut. Neera—the
coconut inflorescence sap has been promoted as
a potential value-added non-alcoholic beverage
with abundant health benefits.

Arguably the most pressing issue concerning
the production of neera on a commercial scale
is the scarcity of skilled tappers, especially
in the Kerala scenario, where the palms are
predominantly tall in nature. Furthermore, lack
of adequate technical support along various
nodes of the neera chain and inadequate
infrastructural facilities that include processing
facilities are also matters to be addressed. The
success of neera heavily relies on the market
strategy, wherein the product has to compete with
other packed fruit juices and cola drinks, and
since neera is nutritionally far superior to other
substitutes, it has to be appropriately positioned
to evoke special attraction. The lack of product
consistency is a major weakness, as product
uniformity across the space is an important
criterion for market penetration. It is a matter of
fact that the FPOs engaged in the neera sector
do need continuous handholding support to
help them deal with the technical and marketing
challenges in enterprise development. There
should also be mechanisms to respond to policy
and institutional bottlenecks that can constrain
the scaling up of new farmer enterprises.

Neera processing A prospective venture in

coconut based value addition
Dr. Sujatha R., Professor & ADR, Coconut Mission

Different species of palm trees grown in
various regions around the world are used for
the production of toddy. Fresh toddy is a sweet,
translucent fluid considered to be as pure as
mother’s milk. It is a refreshing health drink
traditionally believed to have many medicinal
properties. However, neera is different from
toddy as it is the unfermented pure plant sap.

Neera, the plant sap extracted from the
inflorescence of coconut has immense potential
as a premium health drink, the popularization
of which will boost the remuneration to farmers.
It is the phloem sap, rich in sugars, protein,
minerals [N, P K, Mg and micronutrients Zn,
Fe and Cu and has a high potassium (K) and
low sodium (Na) content], antioxidants, water
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soluble vitamins (especially B complex and C)
and phenols. utilized by the plant for the growth
and development of tender and mature coconut.
The processed sap is a clear, colourless, sweet,
nutritious health drink with good rehydration
capacity, easy digestibility and low glycemic
index (35) classifying it as Diabetic friendly.
Chemical composition of raw and processed
neera is as follows.

Nutrient Unit Range | Processed
pH 6.5-7.5 5-6
Total sugars % 15 -18 12-15
Reducing sugar % 2.5-3.5 1-2
Non reducing % 11255_
Alcohol % 0 0
Phenols mg/100ml --- ---
Total Protein mg/100ml | 150-200 | 150 200
Specific gravity 1i(.)(?9_ 1.05-1.09
Flavanoids present present
Vit C mg/100ml | 10-15 10-15
?gg)E » Niacin present
Minerals
Potassium mg/100ml | 150-200 | 150-200
Sodium mg/100ml | 40-70 40-70
Iron ug/100ml | 50-100 50-100
Zn 1g/100ml 20-30 20-30
Calcium mg/100ml 4-5 4-5
Phosphorous mg/100ml 2-3 2-3
Mg mg/100ml| 0.4-0.6 0.4-0.6

The small amount of protein, fat, minerals,
vitamins and sugar in neera could possibly
interact during processing and form some of the
volatile components. CFTRI has reported that
more than 98% of the volatiles from fresh neera
is composed of 21 compounds which include
ethyl lactate, phenyl ethyl alcohol, 3-hydroxy-2-
pentanone, farnesol, 2-methyl tetrahydrofuran,
tetradecanone.. The processing (Clarified neera
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) is found to reduce the quantity of volatiles 13
compounds constitute >97 % of the volatiles
such as ethyl lactate, phenyl ethyl alcohol,
1-hexanol, 2-methyl tetrahydrofuran, 3-hydroxy-
2-pentanone 2-hydroxy-3-pentanone.

Often, Neera is mis-interpreted as a product
from tender coconut which is valued both for
its refreshing drink and delicious gelatinous
kernel. Tender coconut water is also rich in
sugar, potassium and minerals but the quantity
is much lesser than that in neera. Also tender
nut water content is 350-500 ml per nut and
so the range of tender coconut water available
from 6-8 months old bunch is around 10-12
litre only while neera can be tapped from 1-2
months old inflorescence for 40-45 days to yield
around 60-65litres. Physiologically, tapping is
more energy-efficient compared to allowing the
spadix to produce nuts. So tapping inflorescence
for neera production is more advantageous and
remunerative than harvesting tender nuts for nut
water or mature nuts for culinary and copra/oil
purposes. A comparison of returns from a palm
grown for harvesting mature nuts and that used
for neera tapping is as follows.

Processing unit
of 500 litre /day
Products |Nut Neerg capacity
tapping |(Tapping
400palms at a
time)
%ZO lﬁfes 500L x365days
- PPIE | — 1 82,500 litre
ield/ 60 for 6
nos 85% recovery
palm/year months f d
@1.5li- |2 ter processing
‘ —1,55,125 litres
tres /day
Selling Rs.10- 20/ [Rs 55/ .
Rate nut litre Rs.200/ litre
Returns Rs.600- |Rs 14850 |Rs 310.25 Lakhs
1200/year |/ year / year
Costof | ps 500/ |Rs.500/
cultiva- -
tion year year
Tapping Rs 273.75 lakhs
Tapping & — @Rs (1.8251akh_htres
. |xRs.150 /litre
process- | NIL 45/litre= Approximate
ing Rs12150 |pPbion
- epreciation —
15 lakhs




Total

Expendi- |18 500/  |Rs12650/ | ) g 75 11p
ture year year

Net

return/ ggbmo_ Rs.2200 |Rs.21.50 lakhs
palm/year

Even then neera tapping is not very popular
because since neera is rich in sugar, it undergoes
fast fermentation and is converted first to toddy
(8% alcohol) and consequently to a mixture of
organic acids (natural vinegar). Fresh sap has
slightly alkaline pH (7.5-8, minor variation
from tree to tree) and has around 15% sugars.
Fresh sap, when left exposed in the ambient
temperature for 2-3 h, undergoes initial lactic
acid and final alcoholic fermentation due to the
action of microorganisms. The microorganism
responsible for this fermentation is dominated
by yeast, especially Saccharomyces cerevesiae.
As a result of fermentation, sugar decreases
to about 6% at pH 4 and pH of the completely
fermented sap is around 3.5. During the same
period, the reducing sugar level increases up to
5%. Hence preservation of neera is a challenge.

Accordingly, the Karnataka Excise Act, 1965
(Act 21 of 1966) adapted from the Mysore Excise
Act, 1901(Act No. V of 1901), The Hyderabad
Abkari Act, 1316 (No. 1 of 1316 F) and the
Madras Abkari Act, 1886 (Madras Act 1 of
1886) were enacted and tapping of coconut sap
requires special license as coconut is included
as an excise tree (Section 11A).

However,in all coconut growing counties
neera and products from it are gaining
importance and demand in world market shows
an increasing trend.

Manufacturers of Neera and its products in the world

Srilanka
14%

Malaysia
8% Fhilippines
38%

Source: Coconut Development Board

Neera Tapping - A skilled Job

History of tapping palms for getting the
plant sap is as old as coconut cultivation and
it has been in vogue among tribal communities
world over. Coconut trees can be tapped at an
early age as soon as they attain yield stability.
The unopened inflorescence about 60 cm long
is used for tapping. The inflorescence selected
for tapping is tied around with a strong coir or
plastic rope to prevent it from opening. The same
is trained with gentle taps using a mallet and
hand-massaged twice a day, in the morning and
evening for a week. After 4-5 days of stroking,
7-10 cm of the tip is sliced-off and in a day or
two sap starts oozing from the cut surface.

During the preparation, the spathe gradually
bends over and the sap starts oozing out from
the spathe, a receptacle, conventionally, an
earthen pot or bamboo sac is placed underneath
to collect it. The flow of sap increases gradually
with time. The pot should be changed twice daily
and at the same time, a thin slice is shaved from
the end of the spathe, along with simultaneous
slight tapping with a mallet. As soon as the sap
starts oozing out, tappers apply clay, some type
of gummy material or leaf extract to the cut
surface to prevent internal seepage of sap. A
piece of coconut leaf is tied to the cut surface for
sap to trickle down into the pot.

As soon as the extruding sap comes into
contact with air, process of fermentation is
initiated. So Neera tapping requires adherence to
strict procedures right from the collection of the
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first drop. In conventional method, to prevent
fermentation, a thin layer of lime is coated on
the inner surface of the pot. The sap collected by
this method is oyster white in colour and mainly
used for preparation of jaggery.

Qualities of a palm for tapping

* 15-50yrs old, healthy palm, producing one
inflorescece every month, Strong petiole

* Best varieties—- WCT, T x D hybrids, Laccadive
ordinary

e Tall palms yield more neera than dwarf palms

e Dwarf palms: short stature, high density of
palm per unit area, but yield less

(Tappin using lime coating to prevent fermentation
Source: coconut development board)

Tapping is usually done twice a day, in the
morning and evening. Each time 1-2 mm spadix
is sliced and it can be tapped in this way for
40-45 days depending on the tapper’s skill,
seasonal conditions and nature of the palm. A
single spadix can be tapped until it is reduced
to a stump of about 10-15 cm length. About
three weeks before reaching this point, another
spadix is prepared in order to ensure continuity
of sap production. At a time, 2-3 spadices can be
tapped from a tree. A palm can be tapped for six
months a year at a stretch, with the remaining
period utilised for production of coconut. It is
estimated that 20 to 30 per cent of the palms in a
grove can be used for tapping at a time.

The short shelf life of the drink lead to the
development of various technologies for the
preservation of neera. There are mainly three
methods of Neera tapping and processing.
Method developed by CPCRI, Kasaragod; SCMS,
Cochin; and KAU, Kerala.

CPCRI method of sap collection [Hebbar et
al. 2015]: Central Plantation Crops Research
Institute has developed ‘coco-sap chiller’ with ice
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cubes inside, which maintains the temperature
at 2-3°C for 10-12 h, and also keeps the sap fresh
and unfermented. A PVC connector is fitted to
the cut surface avoids the application of clay,
leaf extract and tying of leaf lamina. Similarly,
for sap collection, instead of an open earthen
pot, a coco-sap chiller is connected. Coco-
sap chiller is a light weight, water-proof and
portable device. The initial preparation of the
spadix to be tapped is the same as conventional
method. Once the sap starts oozing out, the
coco-sap chiller is prepared to be connected to
the spadix. Ice cubes (0.5-0.75 kg depending on
climate and amount of sap or 3—4 gel ice packets
are spread inside the chiller. A container or
plastic pouch of foodgrade quality connected
to an O-ring is placed in the grove made for
the purpose. During the initial few days of
tapping, the spadix is upright or vertical and
hence a connector is required for the flow of
sap from cut surface to the collection container.
Gradually, the spadix becomes flat or horizontal
and sap from cut surface directly trickles to the
container without the need of connectors. The
filled container is taken out twice a day (in the
morning and evening) and the sap is transferred
to another ice box meant for further storage.
Each spadix requires one box and at a time
2-3 boxes can be connected per tree. The sap
collected is sweet, non-alcoholic and also free
from contaminants like ants, insects, pollen,
dust, etc. The fresh, hygienic and unfermented
sap is called Kalparasa. But it is only ready to
use and the shelf life is very limited.

SCMS Technology [Mohankumar et al., 2019]:
The second method is tapping and collection
using the anti-fermenting agents and processing
which include pasteurisation to produce a non-
alcoholic drink which can be stored at room
temperature. It is tapped from the coconut
inflorescence & is filtered, pasteurized and bio
preservatives added to preserve the product.
Treated neera can be preserved in cans up to
2 months at room temperature. It can also be
packed in tetra packs or glass bottles. However
the caramalisation of sugar in neera results in
unacceptable taste.

KAU Technology [Indian Patent No. 379087]:
Kerala Agricultural University has developed
a method in which tapping is done in the



conventional way and it is processed in a non-
thermal method to produce an odourless and
clear supernatant juice with all the original
nutritional qualities, which has one month
shelf life at 4°C. The proper aseptic bottling and
packaging or tetra packing method needs to be
explored to increase the shelf life as well as the
storage under refrigerated condition.

Sap yield is influenced by both genotype and
environment; it varies from day to day, season

to season, spadix to spadix and tree to tree.
Skill of tapping technician is also important.
In coconut, sap production is more in talls and
hybrids compared to dwarfs and the sap flow
is higher during cool nights. Under Coconut
Mission, training was given for neera technicians
who provide the raw neera to the pilot plant
functioning for production, processing and sale
of neera with the brand name Keramrutham.

Approximate Establishment Cost

Processing Capacity 1000 l/day
Land area (15 cents for the processing unit) Rs 30 lakhs
Building cost and electrification etc. Rs 50 lakhs

Equipments :

(Cold chamber,, centrifuge, boiler, concentrator clarifier, bottling and
carbonation unit, labelling unit, generator etc.,)

Rs 30.00 lakhs

Mobile unit with refrigeration facility

Rs10.00 lakhs

Other miscellaneous costs

Rs 5.00 lakhs

Total cost

Rs 120 lakhs
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Production Plan (KAU Technology)
Collection of sap
2

Filtration

\
Chilling (4°C)
{
Clarification
\
Centrifugation

\
Carbonation & Bottling

A project was undertaken by Coconut
Mission, Kerala Agricultural University with the
financial support from Govt. of Kerala, inorder to
popularize neera as a health drink with suitable
processing technology to prevent fermentation
and to make diversified products from it. Started
on 13 /9/13 with a duration of 2 years (2013-
14 to 2014-15). A Pilot plant is functioning
continuously from 1.11.2014. Presently the
programme is being continued as a Revolving
Fund scheme of KAU. AlsothereisNAHEP CASST
project funded by ICAR, New Delhi under which
further experiments to modify the machinery to
a low cost, local make with increased efficiency
and run without much manual interventions as
required in a commercial neera processing plant.
Presently the processing plant (functioning with
FSSAI license) is functioning as a demonstration
unit and is processing around 70-75 litres of raw
sap. From 2015 — 2017 a total of 70,086 litres of
processed neera has been sold in 200ml bottles
(@ Rs 35/-). It has shelf life of around one month
under refrigerated condition (4°C). Presently
there are 8 neera tapping technicians and 4
persons for processing plant and two persons
for assisting in sales, stock & stores etc on daily
wage basis under the Revolving Fund scheme
and three neera tapping technicians and two
persons for working in the research lab under
CAAST Project.

Apart from neera, good quality coconut jiggery
and coconut sugar are highly preferred items in
national and international markets. Coconut tree
can produce as high as 19 tonnes/ha/yr sugar
compared to 5-10 tonnes of sugarcane. As India
is the second largest cultivator of coconut, it has
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high potential for coconut sugar production.
Experiences from countries where coconut is
allowed for tapping like in South Sumatra and
the Philippines suggest that it is 8-10 times
more profitable than selling nuts. A tapper earns
more than twice otherwise that of a field worker
per day. An important advantage is that a tapper
can earn daily income throughout the year. Also
the possibility of preparing beer from raw sap in
under consideration. The raw sap can effectively
be converted into low alcoholic beverages like
beer/ wine by permitting in situ fermentation or
controlled fermentation in clean environment
in processing units. Here also protocols have
to be developed the unpleasant odour, which
is prevalent in the native preparations called
toddy. Research support and license permissions
will enable KAU to take up such challenges.

Existing neera processing units under
FPOs and the way forward.

Neera processing facility available in Kerala

* KAU - College of Agriculture, Padanakkad,
Kasaragod

e Kerala State Coconut
Corporation, Calicut

* (DB & state Govt Support
¢ Vadakara CPC, Vadakara, Kozhikode

e Thiru cochi CPC, Onakkur, Pampakkuda,
Ernakulam

e Palakkad CPC, Muthalamada, Palakkad
e Tirur CPC, Purathur, Tirur, Malappuram

e Kadathanad CPC, Nadupoyil (PO), via
Kakkattil, Kozhikode

e Perambra CPC, Perambra PO., Kozhikode

Development

Other institutes
* Defence Food Research Laboratory (DFRL)

* Central Food Technological Research
Institute (CFTRI) evolved technologies to
preserve Neera through thermal processing
at a temperature of 95°C

Strengthening existing units
* Three level organisations -
Federation and Company

Societies,

* Ensure adequate skilled tapping technicians
with attractive packages



* Positive changes in excise restrictions for
tapping unfermented neera

* Adoption of Proper processing technology

* Establishment of a centralised processing
centre under govt. supervision and technical

support
* Proper quality control mechanism
* Advance packaging units

* Branding and digital marketing

Bamboo and Sandalwood based Agroforestry:

Prospects for Kerala
S. Viswanath, Director, KSCSTE-Kerala forest research institute, Peechi PO., Thrissur

Agroforestry as an interface between
agriculture and forestry and encompasses mixed
land-use practices developed primarily to meet
the special needs and conditions of tropical
developing countries. Adoption of sustainable
farming systems including agroforestry has
focus on C sequestration, nutrient cycling,
biological N fixation etc. Agroforestry (AF) need
to be promoted to achieve carbon neutrality and
sustainable development of any country and
interventions to promote AF should consider the
interest of all stake holders including farmers,
artisans, forest dependent communities,
industries etc.

The Sub-mission on Agroforestry (SMAF)
in its mission strategy (13) aims at Promoting
Peripheral and Boundary Plantation on farms,
fencing of farm and demarcation of farm
boundary with trees besides stabilizing farm
bunds and protecting farmlands from soil
erosion besides improving soil moisture and
enrichment of soil organic matter (SOM) without
affecting the area under crop cover. Agroforestry
can both sequester carbon and produce a range
of economic, environmental, and socioeconomic
benefits. Agroforestry also provides a latitude for
amplifying ecosystem services besides providing
multiple habitats for flora and fauna and enhance
scope for increase in overall biodiversity.

Woody species like bamboo and sandalwood
has the potential to change the economy
and mindset of the farmer in land utilization
strategies in the landscape of Kerala. Bamboo
previously disregarded as a ‘poor mans timber’
and now recognized as ‘green gold’ has more
than 10000 recorded uses (INBAR, 2016) ranging

from supporting provisioning, regulating and
cultural services. New age uses as a versatile
building material, renewable energy source and
environmentally friendly material especial in
climate mitigation programmes has attracted
attention worldwide. There is ample scope
for planting bamboo on farm bunds and farm
boundaries in midlands and coastal areas of
Kerala. Stream bank stabilization programs
provide a unique opportunity for planting
trees, bamboo and grasses like Vettiver and
other medicinal shrubs for additional income
generation and employment opportunities.
Indian Sandalwood can be encouraged as a
medicinal tree as recognized by NMPB for
planting in farm bunds and in homesteads
across Kerala.

Sandalwood (Santalum album L. or East
Indian sandalwood) is undoubtedly the world’s
most valuable commercial timber. Indian
sandal (Santalum album L.) is considered best
and is highly prized for its superior quality oil.
Its hardiness and adaptability to grow even in
poor soils and requirement for host plant due
to its hemiparasitic nature makes it a suitable
candidate for agroforestry systems. Commercial
plantations of Sandalwood can be encouraged
with horticultural species like Indian gooseberry
in dry tracts of Palakkad and red lateritic soils
in Kannur and Kasaragod. Flowering trees, such
as fruit trees, when incorporated in sandalwood
based agroforestry systems as primary and
secondary hosts provides nesting and foraging
habitats for pollinators which could enhance
pest control. The paper discusses the prospects
of bamboo and sandalwood based agroforestry
practices in the state of kerala
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Timely and adequate credit for agriculture

Subash T.V.,, Registrar of Cooperative Societies, Kerala

One of the major challenges in the agricultural
sector is issue in credit delivery system of
agricultural scheme. Hence, understandably,
timely and low-cost credit from institutional
sources for agriculture is critical need for the
sector, since it lends liquidity to the farmer
whenever they are in need of it. Usually the
farmers depend heavily on non-institutional
credit sources like private money lenders
whose loans are expensive and conditions
are exploitative. Therefore, all farmers to be
included in the institutional credit ambit so as
to save them from the clutches of private money
lenders. Farmers generally need two types of
credit as follows, (1). Working Capital Loans for
purchase of utilities and payment for labourers
etc; (2).Term Loans (medium term and long
term)for purchase of capital goods (machineries)
and creation of infra structure (like irrigation
facilities, Post-harvest handling facilities, pack
house, vehicles etc.). Working capital loans are
usually facilitated through Kisan Credit Cards
(KCC) and the other needs through term loans.
The issue of the credit to the farmer needs to be
fixed based on the cash flow to the SB account,
loan amount can be optimized and collaterals
can be exempted. If the farmers payments from
different sources (VFPCK markets, Horticorp,
Supplyco, different subsidies from Departments)
are routed through their SB accounts. By
monitoring the cash flow the banker can assess the
scale of operations of the farmer and accordingly
credit limits can be refixed and collaterals can
be revisited. Procedures can be simplified for
such farmers. These loans should be protected
by crop insurance services. In case of crop loss
or yield loss, the crop insurance compensation
will help them to service the loans. Co-operative
sector as well as multi agency network plays an
important role in the provision of farm credit.
Usually the farm credit portion of the Kerala
Banks are at low and has to be increased. Rural
credit agencies and its schemes have failed
to meet the needs of the small and marginal
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farmers. Thus, lesser attention has been given on
the credit needs of the needy farmers whereas
the comparatively well-to-do farmers are getting
more attention from the credit agencies for
their better credit worthiness. The major draw
backs of the agricultural credit systems are (1)
cumbersome procedures and formalities of credit
institutions; (2) high interest rate, (3) insufficient
mortgage, (4) lack of interest for financial
institution for agricultural credit, (5) no banks
in the vicinity, (6) collateral security; (7) lack of
awareness about credit packages. Therefore the
Government should take earnest steps to instil
confidence in the debt-ridden farmers for the
prevention of farmer suicides for ever by the
introduction of ‘relief funds’ or ‘relief loans’ so
that the immediate financial requirement can be
met by them. Some of the significant steps to be
considered include the following: The approach
of the financial institutions needs to be changed
while attempting for recovery from the debt
ridden farmers and an integrated resource base
analysis and separate fringe credit support for
them should be extended so that they would be
brought above the repayment threshold level.
The loans taken by the real and full time farmers
for their needs like housing, medical treatments,
marriages, children’s education and other
unavoidable consumption needs are also to be
treated as agricultural loans as the repayment
is to be made from farming. There is a need
to strengthen the Mental Health Programmes
at primary health care level, involvement of
extension officials and institutions so as to
offer support and counselling to vulnerable
farmers.The Self Helping Group Bank Linkage
programme is the most appropriate financial
mechanism to extend credit to marginal farmers.
Livelihood finance, which is a comprehensive
approach to promoting sustainable livelihoods
for the poor, is the need of the hour. Co-operative
credit societies should be organised to make it
efficient and purposeful for delivering the best
in terms of rural credit. Moreover, these societies



may be transformed into a multi-purpose
society with sufficient funding capacity. An
‘Agricultural Credit Relief Fund’ is to be formed
for addressing the waiver of loans in the event
of natural calamities. Take an integrated credit
requirement approach combining farm and
consumption needs and has to be adopted by
the financial institutions. The agricultural credit
must be monitored from the time of disbursal

to the repayment.Emphasis on above strategies
needs to be institutionalized for providing timely
and adequate credit support to all farmers with
particular focus on small and marginal farmers
and weaker sections of society to enable them
to adopt modern technology and improved
agricultural practices for increasing production
and productivity of agriculture sector.

Impact of Edible Oil Trade Policies on the

Coconut Economy of Kerala

F. Thasnimol?, A. Prema?, S. Jayasekhar?
!Assistant Professor, Department of Agricultural Economics,
College of Agriculture, Kerala Agriculture University
*Professor and Head, Department of Agricultural Economics, College of Horticulture,
Kerala Agriculture University, Vellanikkara
sSenior Scientist, CPCRI, Kasargode

Liberalisation and subsequent revisions in
the tariff structure of edible oils had adversely
affected the fate of the domestic coconut
economy of our country. In the present study,
the impact is analysed by comparing the
growth rates of edible oil imports into India and
coconut oil prices in Kerala during the periods
of significant policy changes and by analysing
the consumption pattern of coconut and other
vegetable oils over the years. For comparing
edible oil import and coconut oil price, the entire
study period, i.e., from 1980-81 to 2016-17 was
divided into three phases. The first phase starts
from 1980-81 to 1993-94, the second phase was
from 1994-95 to 2007-08 and the third phase was
from 2008-09 to 2016-17. Exponential growth
rates were estimated to compare the growth
of edible oil imports and coconut oil prices in
Kerala. The import of palm oil, palm kernel oil

and soybean oil displayed a negative growth
rate of 11.33, 5.7 and 25.29 percent, respectively
during the Period I. At the same time, the growth
rates of coconut oil prices in the domestic
markets exhibited a positive growth rate of 8.13,
8.34 and 8.12 per cent respectively in Kochi,
Kozhikode and Alappuzha. During Period II, the
growth rates of palm oil, palm kernel oil and
soybean oil import increased to 15.55, 91.35 and
35.92 per cent respectively, while the growth
rate of coconut oil price during this phase was
only 2.84, 2.47 and 2.82, respectively in Kochi,
Kozhikode and Alappuzha markets. In the third
phase, the import growth rate of palm oil, palm
kernel oil and soybean oil reduced to 7.13, -6.74
and 22.32 per cent respectively, and the coconut
oil exhibited an increased growth rate of 13.27,
14.12 and 12.86 per cent respectively, in Kochi,
Kozhikode and Alappuzha market.
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Raising Production and Productivity

Recent Trends in Cashew Production

Dr. Jalaja S. Menon, Assistant Professor and Head, Cashew Research Station, Madakkathra, Kerala
Agricultural University, Thrissur, Kerala, 9446141724

India produces approximately 7It. of raw
cashew nuts annually and the requirement for
the industry is 17 It. per year creating a gap of
more than 50% in raw cashew nut production.
The demand for cashew continues to increase,
but there is a threat to the import of raw cashew
nuts as other countries also strengthened their
processing capacity.Presently, in India,cashew
spreads from east and west coastal regions to
non-traditional areas including North Eastern
Hills, Andaman, and Nicobar Islands. To
improve production and income from the
cashew sector, advanced technologies and
value addition are being popularized by various
developmental agencies.Kerala accounts for
nearly 15 % of cashew production in the country
and Kannur and Kasargod districts contribute 60
per cent. Improved varieties with quality yield
traits have been developed to accommodate
various crop geometry systems.High-density
and ultra-high-density systems accommodating
3-5 fold plants assure early income. Vegetative
propagated clonal progenies with low gestation
periods, trained to appropriate tree architecture
influence yield in cashew. Location-specific
crop management, foliar feeding, application of
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growth regulators, and management of canopy
are important to extend the yield potential.
Planting cashew at a closer spacing necessitates
appropriate tree architecture to improve the
fruiting area with uniform sunlight distribution
and a precision supply of nutrients to increase
production. Foliar sprays of nutrients at the
emergence of the flush, panicle initiation, and
fruit set stages ensure better fruit set and also
enhance nut yield in cashew.The potential yield
of cashew apples per year is estimated at 40 lt.In
spite of exceptional nutritional qualities, cashew
apples are not attained commercial importance.
Kerala is the pioneer state in utilizing cashew
apples, for the commercial production of non-
fermented products. The multiple uses of
cashew apples can be economically exploited for
employment generation in the rural sector and
the betterment of farmers. Kerala Agricultural
University has deliverable technologies for the
value addition of cashew apples.Information
and Communication technological interventions
in cashew have resulted in the development of
mobile applications for crop production (Cashew
India), crop protection (Cashew Protect),
and nutrient management (Cashew Nutrient
Manager) for farmers.
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Varietal Improvement for Raising Production and

Productivity in Coconut

M. Shareefa, Regi J. Thomas, Merin Babu, Mayalekshmi and V. Niral*
ICAR-CPCRI Regional Station, Kayamkulam, Krishnapuram P.O., Alappuzha-690533, Kerala
*ICAR-CPCRI, Kudlu PO, Kasaragod-671 124, Kerala

In Kerala, coconut is cultivated in more than
7.68 lakh hectares. Varietal improvement of
coconut mainly involves germplasm collection,
evaluation and their utilization either by
selection or through hybridization involving
tall and dwarf varieties. The discovery of

hybrid vigour in coconut by J. S. Patel in a cross
between WCT and CGD crosses made in 1932
at Nileshwar Coconut Research Station was a
significant landmark in the history of coconut
improvement. Generally two types of hybrids
are produced between tall and dwarf varieties (D
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x T and T x D). These hybrids are early bearing,
high yielding and superior in terms of copra and
oil yield per palm. Subsequently, Dwarf x Dwarf
and Tall x Tall crosses between unrelated lines
of dwarf / tall varieties were also carried out to
develop improved varieties with high out turn
of good quality copra and tolerance to biotic
and abiotic stresses. Though plenty of varieties
and hybrids have been released during the past
30 years, these varieties and hybrids are yet to
reach the farmers in adequate numbers. Planting
material production in the eight southern
districts of Kerala should focus on production
of material with resistance / tolerance to root
(wilt) disease. Many existing seed gardens
in Kerala are more than 35 years old and the
available mother palms (especially dwarfs) in
such seed gardens are nearing senility. In order

to increase the hybrid seedling production in
coconut, a decentralized production mechanism
can be envisaged by maintaining centralized
pollen storage and supply mechanism. The
dwarf and tall mother palms identified in
farmer’s plots can be used for hybridization
with the pollen supplied from regional pollen
preservatory for production of notified D x T
and T x D hybrids. Besides, encouraging Farmer
Producers Organizations for raising quality
planting material of high yielding local coconut
ecotypes is also suggested. An inclusive coconut
seedling production programme involving
all stakeholders is the practical solution for
multiplication and distribution of improved
varieties aimed at increasing the production and
productivity of coconut.

Revitalizingblack pepper sector in Kerala-The way ahead
Rajeev P, Lijo Thomas, ICAR Indian Institute of Spices Research

Since 1990’s Kerala has lost the dominance
in black pepper production and exports that
contributed significantly to the forex reserves
of India.The ‘Wyanadan pepper’ and Malabar
pepper’ have failed to capitalize and consolidate
the unique brand and trade value in export
market. In the production front, there has been
a steady decline area and production and a
stagnating low productivity. Vagaries due to
weather changes, crop loss due to pests and
diseases and increase in cost of cultivation; all
have turned out to be a strong disincentive for
small and marginal farmers to invest in black
pepper cultivation. The long term impact is
evident from the decline of pepper sole crop
area in hitherto high production zones like
Idukki and Pulppaly in Wyanad. The strategy for
revitalizing the sector should be designed in the
background of ‘mitigating weather changes’ and
catalyzing the cultivation sector to strengthen’
the supply chain’ in tune with the structural
changes in technology and market regimes both
domestic and global levels.. The intervention
plans for promotion may primarily focus on
‘geo referencing’, defining the high/potential
production zones vis a vis low potential zones
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in the identified 21 agro ecological zones of the
state. Such a classification is proposed based on
estimates of. bridgeable yield gap; derived from
the values of average yield and highest yield
reported by practicing farmers ina particular
agro-ecological zone.The suggested components
for development programmes through the line
agriculture department are

* Phased replanting of senile plantations and
new planting

e Incentives for technology adoption for

sustainable pepper production systems
focused on water and nutrient management;
Pepper technology kits.

e Setting up of Model Pepper gardens in
various jurisdictions(MPG) to replicate
success of profitable pepper cultivation.The
extension models like Lead /Satellite farmer
and Farmers Field schools can be adopted by
the department in black pepper.

* Promoting on farm primary processing for
catalyzing supply chain for export and trade.

* Supplementing farm income through
development of value added products to
capture niche markets.
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Realizing the Export Potential of Spices from Kerala:

Prospects and Strategies
Lijo Thomas and P Rajeev, ICAR Indian Institute of spices Research

The state of Kerala has established an unique
market position as a source of high quality
spices, due to advantages arising from historical,
agro-ecological and geographical factors. The
state needs to leverage and optimally utilize
these factors to expand and strengthen the
export potential of spice output. The analysis of
production share of the state in total domestic
production of some of the key spices like ginger,
turmeric and black pepper indicate a steady
decline over the years. The spice production in
the state predominantly comes from small and
marginal operational holdings. The growth and
development of this sector has implications
for driving inclusive growth in the agricultural
sector. Given the limitations of bringing
additional land under cultivation, the state
needs a strategic intervention to enhance income
of primary spice producers through better access
to export markets. To achieve this, Kerala needs
critical interventions in spice production and
processing sectors. Availability of sufficient
products with uniform quality grade and robust
traceability protocol is one of the prerequisites
for establishing a strong export-oriented spices
sector. This would require concerted and focused
efforts on varietal technology dissemination. The
state should develop and deploy customised end
to end customised production plans for meeting
specific requirement of raw materials for
meeting the demand of export units and spice

extraction industry. One of the major constraints
in accessing premium export markets is absence
of high-quality market intelligence inputs. A
federation of spice export-oriented units of
farmer collectives can invest in establishinga
dedicated spice export intelligence cell with
strong network presence across major export
destinations to mitigate this situation. The role of
farmer collectives in promoting quality attribute
and export destination-based aggregation of spice
produce should be expanded. Product design
including innovative and attractive packing
has emerged as a key component in successful
international marketing of spice commodities
and value-added extractsfrom spices. This is
another area that requires dedicated attention.
The spice extraction industry in the private
sector has a strong presence in the state. The
Government should explore the possibility of
roping in successful private units to provide
mentoring and shepherding service to selected
farmer collectives aspiring to access spice export
markets. This would require well thought out
partner matching and clear-cut guidelines.
The spice sector in Kerala is uniquely placed
to develop into a vibrant sourcing destination
for quality spices and spice-based products.
This important agricultural sub-sector need to
be supported with prudent policy and critical
support for realizing the latent potential for
emerging as a key driver of inclusive growth in
the state.
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Watershed Management for Rural and

Agricultural Development
Sathian K.K., Prof & Head, Dept of Soil and Water Conservation Engg, KCAET Tavanur, KAU.

Water is the most important natural resources
required for the sustenance of life and for the
socio-economic progress of any locality, region
or country. The role of water is more vital for
the rural and agricultural development as there
is no rural development without agricultural
progress and no agriculture without water.
At the same time, water scarcity is a very
serious issue faced by most part of the world.
Incidents of water scarcity is prevalent even in
high rainfall receiving areas, the state of Kerala
is a typical example for the same. Uneven
distribution of rainfall, poor water conservation
and management practices are the major reasons
of water scarcity experienced in places with
moderate to high annual rainfall. On the other
hand, there are many areas facing inundation
and flooding issues during rainy seasons,
especially in the humid tropics. Scientific water
management practices (conservation, judicious
utilisation, and safe disposal of the surplus
water) is the only solution to mitigate the above
said water woes.

Scientific ~water management requires
quantifying the water balances of an area, which
gives information on the inflow and outflow of
water, as a prerequisite. Water balance study of a
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land area can only be carried out on a watershed
basis as the outflow of water can be judged only
within a watershed boundary. These studies
need to be carried out on micro watershed
scale and not on large watershed basis for its
practical utility and effectiveness. Water balance
study on watershed basis can provide valuable
information such as rainfall input, runoff and
evaporation output, moisture and groundwater
water storages taking place within the area
bounded by watershed boundary.Based on the
information obtained through the quantitative
assessment of water balance components at
appropriate spatial and temporal resolution,
scientific water management measures can
be suggested for that watershed. GIS, remote
sensing and watershed modelling are the
essential sciences and technologies required for
watershed based hydrological studies.

Hence, this paper focuses on the
methodologies involved in the watershed
based water balance studies for taking objective
decisions for mitigating the water scarcity and
other water related issues faced by agricultural
and rural sector with special focus on the
scenarios of the state of Kerala.

Sustainable livelihood security of farmers in Kerala
through Integrated Farming System

Jacob John, Bindu J.S., Meera A.V., Sajeena A. and Shanas S.
Integrated Farming System Research Station, Kerala Agricultural University,
Thiruvananthapuram, Kerala, 9847022929

Agriculture in Kerala, is distinct from the rest
of the country in terms of resource endowments,
land use and cropping pattern, scale of farming
as well as socio-economic factors. Integrated
farming is currently recognized as the most viable
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strategy in enhancing agricultural production
and farm income in Kerala. A profitable
integrated farming system should ensure that
all the individual components of production
are utilized at an optimal level ensuring the



sustainability of the production capability of the
system as a whole. Preservation of bio-diversity,
diversification of cropping/ farming system,
possible recycling, and sustaining productivity
with economic suitability are the base for the
success of the farming systems approach. The
unique homestead farming of Kerala contributes
food, nutritional and economic security in
households. The IFS system is farmer oriented
and holistic approach with effective farmers
participation. The system is unique problem
solving one with dynamic nature. The system
uses location specific techniques and diversified
farming enterprises to avoid risks due to
environmental constraints. The system is socially
suitable with environmental sustainability and
livelihood security.

In Kerala, as majority are marginal farmers,
four different IFS models, developed and
validated at the Integrated Farming System
Research Station, Karamana, have an area 0.2
ha each, matching to that of the average holding
size of Kerala which afford food, nutritional and
livelihood security are presented in this paper.
The homestead farming based IFS represents the
predominant farming system of the state. In the
other three models, the base crops are coconut,
rice and banana. Besides, the sustainable farmer
participatory models developed at field level are
also included in this paper.

The Kerala State Government has identified
integrated farming as the major strategy in the
Rebuild Kerala initiative. A project with Rs.50
crores outlay covering 14000 holdings spread
over 14 districts in the State was implemented

by the State Department of Agriculture during
2020-21 with technical handholding by the
Kerala Agricultural University team in which
IFS models developed by the team are being
scaled up. The target set is 1 lakh model farms
in a span of five years. Integrated farming has
also been accepted as the major approach for
achieving food security in the post-covid era,
as part of Subhiksha Keralam project. One of
the major initiatives in the 14™ Five-Year Plan
of Kerala is the introduction of the farm plan
based development approach to tap the resource
potential scientifically at the basic farm unit-
level and provide maximum returns per unit area
to farmer through multiple cropping and farming
systems. Integrated Farming System models
encompassing crops, livestock, fisheries and
other enterprises like apiculture and sericulture
will form part of this scheme. Thus, planning
of schemes will no longer be crop-centric but
rather focused on the entire farm holding and
oriented towards integrated farming schemes.
Thus, in the integrated farming system models,
the components are judiciously selected and of
complementary nature. Resource recycling is
very well advocated within the system enabling
less reliance on chemical fertilizers. Diverse food
production contributes to family nutrition and
the surplus is marketed for generating additional
income. The models are consistent in production
and profitability over the years. These models,
could therefore be adopted by farmers for food
security as well as economic and environmental
benefits.
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Farm Planning and Crop Planning for Raising Production
and Productivity in Kerala

Allan Thomas, Professor, Department of Agricultural Extension Education,
College of Agriculture, Vellayani, Thiruvananthapuram

This paper highlights the crucial role of farm
and crop planning in elevating production and
productivity in Kerala’s unique home garden
farming system. Despite its meagre land area of
1% of India’s total, Kerala is home to a staggering
3.4 crore population, accounting for 3.14%
of India’s populace, making it the state with
the highest population density and the lowest
per capita land availability in the country.
Kerala’s agricultural landscape is characterized
by a dominant home garden farming system,
comprising over 70 lakh (7 million) home gardens
dispersed across 23 agro-ecological units. These
gardens, ranging from small patches to extensive
acres, integrate crops, trees, and livestock and
facilitate the cultivation of a diverse array of
crops, from cool-season vegetables to tropical
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arid crops. Their unique features, such as diverse
species, multiple spatial and temporal niches,
and sustainable farming practices, enhance their
resilience and enable them to adapt to changing
environmental conditions.

Although Kerala’s home garden farming
system excels in horizontal integration, it lags
in vertical diversification. Non-commodity
crops, which coexist with commodity crops,
are vanishing at an alarming rate, leading to a
gradual decline in biodiversity. Home gardens
in Kerala usually generate surplus production
but are inadequate for commercial markets.
However, effective farm and crop planning,
coupled with climate mitigation and adaptation
measures, can optimize the use of resources and
elevate agriculture’s resilience and productivity.



Profitability of these marginal production
systems can be ensured by exploiting the
potential of collectivism through value addition
or supply chain management in the home garden
farming system’s production catchment.

Kerala’s home garden farming system is
poised for a bright future, given its exceptional
features and benefits. Appropriate farm and
crop planning techniques, effective market
processes and strategies, and climate adaptation

measures can raise production and productivity
while conserving the state’s rich biodiversity.
To this end, the paper recommends various
policy interventions such as encouraging land
consolidation, promoting crop diversification,
facilitating value addition and supply chain
management, strengthening extension services,
promoting sustainable agricultural practices,
and enhancing access to credit and insurance
for marginal and smallholder farmers in Kerala.

Social approaches in technology outreach for coconut root

(wilt) disease affected areas
Anithakumari P and Thampan C., Principal Scientists, (Agrl. Extension) ICAR CPCRI

Coconut provides ecological services,
biodiversity and diet diversity as a base crop of
homestead systems in Kerala ,besides income,
employment and direct/ indirect livelihood
avenues.

Technology uptake and impact on farmers
income needs augmenting effectiveness
of agricultural extension in technology
dissemination ,equitable access to stakeholders,
refinement and participatory adaptation of
technologies to suit resources and specific
situations.The present scenario begs for
paradigm shift in research and extension as
well ,to suit farm and farmer level resource base,
socio psychological attributes and need based
mechanisms.JCAR Central Plantation Crops
Research Institute) CPCRI (evolved several such
strategies and approaches through participatory
farm research and developing linkages and
convergences with local self governments
and schemes/projects for multiple effects and
assured impacts.

Some of them are Crop/field issues based
Participatory technology transfer approach
JPTTA (for root) wilt (disease affected areas,
Livelihood improvement of rural women through
bio resource management) Gender dimensions
in extension and income generation ,(Clustering
coconut farmers for income and livelihood
for overcoming limitations of fragmented
holdings and varying resource base of farmers

in technology adoption ,Area wide community
extension approaches) AWCA (for bio intensive
management of RB of coconut) Technology
specific (and Community based Participatory
management for red palm weevil of coconut) Crop
and field problem) pest (specific .(The recent
social experimentation was the Farmer FIRST
program wherein meaningful convergences and
linkages with women SHGs ,Farmer Producer
Organizations) FPO (promoted by CPCRI
with involvement and partnership of micro
level farmer participation and participatory
technology development ,demonstration and
access.

Participatory Technology Transfer Approach
)JPTTA (for coconut root) wilt (disease affected
areas — The PTTA proved the potential of
people‘s action consolidated and collaborated
with extension and research system in reducing
the dissemination gap ,improving yield of
coconut in root) wilt (affected areas adopting the
recommended management package by91.4%
with an improvement in benefit cost ratio from
1.03to .1.77 Health of the disease affected palms
as indicated by the root) wilt (disease index
score ,also improved with sharp reduction in the
disease advanced palms from 23.5 to 7.8 after
interventions and apparently healthy palms
improved from 12.6 to 18.8 percent.

Clustering coconut farmers /farm families:
The social process included whole farm family
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and selection of 50-125 farm families to form a
cluster ,problem analysis and prioritising ,social
mapping, extension plans to bridge knowledge

/skills ,procurement of common inputs and
adoption through farmer cluster conveners/
young farmers ‘club /women self help groups,
promotion of low cost self perpetuating practices,
post training support for micro entrepreneurs
and linkage facilitation with other agencies.
The yield of palms doubled from 34 to 75 nuts/
palm/year and the overall income from coconut
increased by 71.3 per cent and 138.6 percent
from other farming system components ,Value
addition activities of coconuts in the cluster area
by women groups earned an additional value of
Rs 9.40.per nut.

Area wide community extension approach
JAWCA (for bio management of coconut pest:
The awareness ,knowledge and adoption of bio
management of coconut pests were reported to
be less than 2 percent .A participatory social
experiment was designed and pilot tested
in Edava grama panchayath involving5465
coconut farmers in an area of 520 ha with1.105
lakh coconut palms of various ages .The critical
adopters for bio management ,were identified
and purposefully engaged in the adoption
process for technology efficiency & pest
management .Achieved 75.8 percent reduction
in fresh incidence of rhinoceros beetles.

Community based area wide participatory
surveillance and adoption management of
Coconut Red palm weevil management :Red
palm weevil) RPW (is one of the pests of palms
causing crop loss .ICAR CPCRI evolved an
approach for management of red palm weevil
,demonstrated in 2000 ha in 174733 palms of

7068households during 2014 and .2015 The

pest infestation was reduced 30-89 @ percent
with an average reduction of 55.83 percent.
Expenditure on pest management reduced by
57percent due to community decision making
and area wide adoption and improvement in
knowledge by 88.44 percent among the coconut
farming communities.

Panchayath level technology/extension/
farm planning at community levels for
self sufficiency and marketable surplus:
Challenging land fragmentation through
consolidation of cultivable areas ,participatory
assessment and evaluation of suitable crops/
varieties ,Jandholding based IFS systems ,micro/
mini household based/group enterprises ,market
intervention through FPOs ,branding and
creating innovations in farm production .This
is being implemented in CPCRI Farmer FIRST
Program) FFP (in three panchayaths presently
increasing income and diversity of income
generating crops & entrepreneurship.

The effectiveness of the innovation system
depends on the will of political institutions,
the general institutional environment of the
social system ,need based realistic technology
demand by coconut communities/farmers/
entrepreneurs and effective mechanisms for
supply of knowledge and technologies through
collaboration and interaction .None of the
extension systems cannotreach every farmer.The
extension approaches evolved in coconut could
bridge the gaps of reaching out to more number
of farmers in unit area ,situation/crop/problem
specific delivery mechanisms ,ensuring social
responsiveness and networking for technology
access and evaluation ,enabled experiential
learning and real time feedback ,refinement and
achieving technology appropriateness.

Watershed approaches for agricultural development
Anu Mary Philip, Assistant Director, IWDM-K, Chadayamangalam

Kerala has encountered frequent and worst
natural calamities and ecological degradation
during recent past. The most important factors
are high slope of land, high annual rainfall and
occurrence of extreme climatic events. 71% of
land area of Kerala has been eroded to varying
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degrees due to extreme rainfall. (Chinnasamy
and Vaishnavi, 2020).

Deterioration of soil & water resources

Soil degradation leads to long term loss of
productivity and ground water recharge. Reduced



infiltration after continuous rains, deforestation
and loss of ground cover, unscientific land use,
conversion of land etc. add to natural resource
depletion. The report of soil health status of
Kerala in post flood scenario indicates that
flood has deteriorated soil quality by degrading
its physical and chemical properties, leading
to reduced aeration, water infiltration and
microbes and microfauna inhabiting the soil
(Department of Soil Survey & Soil Conservation,
Kerala (2018)). Management of soil acidity also
needs to be addressed in post flood situation.

Watershed based soil & water conservation

Global warming and intensity of extreme
climatic events being on the rise, it is important
that the State and community need be empowered
on scientific conservation of natural resources.
Watershed based natural resource management
ensuring scientific soil & water conservation and
sustainable land use plans have to be evolved for
entire State.

Integration of strategies

Location specific soil & water conservation
strategies are needed for slopes and plains.
Contour bunds, terraces, trenches, agrostology
etc. are effective in arable lands. Rain water
harvesting and its proper utilization ensure
reduced pressure on ground water. Check dams
in water courses enhance ground water recharge
and checks velocity of runoff. Priority in research
should be attributed to developing farming
systems with high production potential and
environmental sustainability with integration of
agroforestry and proper soil health management.

Nature based solutions for mitigating climate
change and global warming, in accordance with
the Sustainable Development Goals including
management of carbon stock should be given
importance. Watershed based natural resource
conservation offers an effective tool towards this
objective.

Value chain disruption in pineapple farming

in Kerala due to Covid-19

Arshad N., Msc(Ag) student, College of Agriculture, Vellayani, 9497404735
Aswathy Vijayan, Assistant Professor, College of Agriculture, Vellayani

Pineapple is aremunerative fruit crop
preferred by many farmers in Kerala.Vazhakulam
in Ernakulam District has become a major
hub for pineapple cultivation in Kerala. The
pineapple cultivation had created employment
opportunities for many people in the area,
including farmers, farm labourers, and traders
and had contributed to the growth of the local
economy.Pineapples from Vazhakulam are not
only consumed locally but also exported to other
parts of India and abroad. But there had been
disruptions due to COVID-19 which severely
affected the financial stability of farmers and
traders. Main reasons for the disruption were
low demand for fresh fruit in the market. Fear
of disease spread and government induced
restrictions were the major reasons for low
demand. The labourers in the farms were mainly
from other states and they migrated back to their
home town which contributed to delay in harvest

and post harvest activities. Transportation of the
fresh pineapples in trucks were disturbed due
to restrictions intransportation. Lack of proper
storage facility caused rotting of harvested fruits.
Processing and value addition facilities were
also limited in the area. In order to cope up with
the situation many had reduced the cultivated
area, reduced the level of input use and some
had even sold the theirland to meet the financial
obligations. Socio economic traits like family
size, area of leased land, area and rent paid for
leased in land,age of the farmer, annual income
and experience in farming had significant
influence on the adaptation strategy used. Thus
it could be concluded that revising the base
prices fixed by the government to at least 20-
22 / kg, procurement of fruits by government
and improving the processing facilities may be
helpful for pineapple farmers to overcome the
low demand situations such asCovid 19.
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Dynamics of gender in agriculture

Binoo P. Bonny and Vivek S., Department of Agricultural Extension,
College of Agriculture, Vellanikkara, Kerala Agricultural University, Thrissur

Gender being a social construct that
describes the perceptual and material relations
between men and womenin a society, it varies
spatially and temporally. It has remained asa
central organizing principle of societies for ages.
Gender has an impact on access to productive
resources and opportunities, spanning across
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various assets, inputs, and services such as
land, livestock, labour, technology, education,
extension, and financial services. The
disparity between genders in resources and
opportunities affects smallholder agricultural
farming systems and larger commercial
systems. Therefore, comprehending agriculture



requires comprehending the gender dynamics
present within it.The gender dimension in the
agriculture sector which remained invisible
for a long, started gaining prominence in the
last decades of the 20" century. The emergence
of women in the sector often described as the
feminization of agriculture, has been influenced
by concerted development efforts, and structural
and functional dynamicsin the society.

The demography of India remained skewed
against women with a sex ratio of 943 females
per 1000 males. It has about 77% of working-
age women locked out of the labour market. The
female labour force participation rateis lowest in
India (24.7%) compared to South Asia (41.6%),
emerging markets (52.2 %),and G8 countries,
which is 58.2%.

However, Kerala represents a deviant scenario
with a favourable sex ratio of 1084 females
per 1000 males and a high female literacy rate
of 92.07 %. But it needs to be observed that
the deviation was not effective in providing

much targeted socio-economic empowerment
to women in the state. It is a clear reflection
of the U-shaped female labour force function
by eminent labour economist Claudia Goldin.
According to her, as the educational level rises
andthe value of women’s time in the market
increases still further, they move back into the
paid labour force. This suggeststhat higher
literacy rates alonewon't improve the female
participation rate in the state until it crosses the
level of secondary education leading to disguised
unemployment.

Renewed recognition of agriculture emerged
as a pathway for women out of the disguised
unemployment. Increased investments in the
sector opened up opportunities for women in
farming as well as agripreunership. Also, the
social engineering enacted through group women
initiatives in the state provided new vistas of
women empowerment. This paper details the
factors and constraints faced by women in the
agriculture sector in the estate.

@930t B32JVNG3 HOH2AUAVICH: DB WINS Al

3%lal) 0@}, HAVAFBCNOA %o@ NICWIOSHEMOBE] @RI CaOSH9)LI0AQ MICWIBH],
BHOS 5B aU]HTVBQYH5HRI0UDEI, L@gq,gg@, 9446478503

£OR0IAIAIMNO® AM)aHiRTal® Mmalle:0emam]
MEAUENE] 0f)BBOHM DalEWINH]SITMI0 af) M @IOM
©9)012J)88 LDOMS (@ UDO6LIVEN HORAUNVIEE: D]
aflzy. (041013 HHRAUITVIGH:OC3H0N3WIOS @RYBY
DSHAISO3 PENBOV® SlaH})BUB2J0)0 HORE(B06)(l0
alearM)o AIFloXlo)aM). aflmIS® RMGlS;
ag)silnlclouilealen)o, HOHAUUS §Ha0ENIHHUEIV
aUMICLIHH)0, 200GV DO aldBMOBICLIN)o,
emilolcal HHRE@HINHOETVI0 DD aldBMOHIGEI
060, BREMEIIPLI AY) (AIWOM HI0LEBSICLINN)o
aglno0l. alo)omlleno, avymmOleno, &sysleno,
OalMWlenaneino RMIME:QIy@IWIMo QIO W
ailg&ud allglalo @ (MV)atlaf).

=1emoo og)amg’louﬂmg @R)BoREOMIS)d)S] (SO
MRIN99)HOSW)0, @EAFINICWOSIS (A ITGOIW
cuoaH] MEIBYM RIMHOSV)oB)012))BB @R UDEBUB
@9)o afleo220W.ag)al. Wl. ag)d. 1, ag)ad. Wl. ag)ad.
2 ®OOWI@ea|g RIEM0 af)WlOQMl DHMEBS)OS
(SVWENGUE MSOM)AUOIM @RS)OMV]OS &.6D.ag).aVl.

@PM)AIOBo MMTIB1W0)aN).

R1emoale M @OOE@3 oload (enilawless caog
99)e108 208690} 08 2aIcWIUIla] 20d8HE @RAIAY
A OAVLISHM AUSIVWIEN al)EEONAEN)M®). af)ay.
a)@. ail. 20@se@MVIqUAl)0, &)).Sl.af)@s. 2daileas]
M) alH02OW @REIROMVICWaHM D0aflo)o @load
(eI 1Wlo oM a )R LICHICLIBS af) TN 2{l0166)
an). ®lemoo aVlaimalodsleno cnicwalbdeanodaog]
Savleno amlclee)m al)@o1®le:ud 21m)e:8)0S
©)o AldO GAUBB)HSW)o H6eNBYallS)omOmI@ alello
al18:)Qla018)aM). (SOMMS(B51aiesoadls M), GlaloGSs0
2l MY, ©2QOMINEBOBBaV ag)MlaIV)o, RIM)HS)
6S &6M3)ailS)OMOOCMW)o n Y@YW HMEEBSYOS Qild:
TLMOTM VYo (B)DAUD B0 2{lGlee)aM). Wleeavmad
AlOm)&810S DB ldBMOTIGLISN)AUHO HEEAITVI
GB:OM1HAMNBY HAN) MO BN AUNIN AT 2{I@]
B9)IMN). D (ald000, BHOBaH]BHCRMILIW)OS TVAL
200 Q832103 HHRAMICH:®IB:03Y so)aIellw
alg»06Mm Aaslenan o).

SRRSO Sjd - 133



79

Impact of climate change on crops the way forward

Beena R., Assistant Professor, Department of Plant Physiology, College of Agriculture,
Vellayani, Thiruvananthapuram, Kerala Agricultural University, 9495817932

Climate change is an essential challenge
of the 21% century, and we need to take action
to mitigate the ill effects of climate change
on plants and its surrounding ecosystems.
Agricultural science can play an important role
in developing crops with enhanced resilience to
harsh conditions like high temperature, water
stress, salinity, flooding and pest and disease
outbreak. During the last few years Kerala faced
these types of incidences frequently. We need
to identify suitable strategies in engineering
efficient  carbon-capturing and  carbon-
sequestering plants. Climate change is caused by
an accumulation of greenhouse gases (e.g., CO,,
methane) in the atmosphere leading to increased
planetary heat-trapping and global warming.
The IPCC Sixth assessment report (IPCC 2022)
strongly suggests limiting global warming to 1.5
°C above pre-industrial levels to avoid severe
climate change effects. So we have to reduce the
global CO, emissions to half by 2030 and cutting
them to net zero by 2050, as well as removing
an additional 2-10 billion metric tons of each
year. Climate change may lead to increase in
temperature, COZ’ changes in rainfall, more
severe and frequent storms, increased drought,
and increased threat of wildfires. All of these
effects are anticipated to adversely affect crop
yields and food security worldwide within the
next 20 years. As the impact of climate change
on crop systems intensifies, the need to develop
stress-resilient crops to combat food insecurity

80

rises. We are mainly focused on the morpho-
physiological, biochemical and molecular
changes occur in plants under high temperature
and elevated CO, in various crops and possible
strategies to mitigate the ill effects of high
temperature in crops. Temperatures above the
critical threshold, termed as ‘heat stress’ can
vary across crop growth and developmental
stages, impacting different physiological
processes ultimately reducing grain yield.
Heat stress during flowering has differential
impact on male and female reproductive organ
viability leading to yield losses in field crops.
Plants have different options that allow them
to either tolerate, avoid and/or escape heat
stress damage during flowering. Maintaining a
cooler canopy through increased transpiration
is an effective strategy for plants to adapt to
hotter and combined heat and drought stress
conditions. The phenomenon of moving the
peak flower opening time, either naturally or
by genetic approaches, towards cooler times of
the day provides a unique opportunity for crops
to lower heat stress damage during flowering.
This is called as early morning flowering trait.
Similarly, CO, levels have risen from 270 ppm
during the pre-industrial era (1850s) to 400
ppm. At this rate, atmospheric CO, (aCO2) will
reach eCO, levels by 2050, estimated at 550
ppm, affecting the morphology, physiology and
biochemistry of crops.

Nano-Fertilizers In Crop Production

Shalini Pillai P, Professor and Head, Department of Agronomy, Kerala Agricultural University,
College of Agriculture, Vellayani, Thiruvananthapuram

The world population is estimated to exceed
9.7 billion by 2050 (FAO, 2018). Accordingly,
it has been anticipated that the current crop
production needs to be increased by up to 70 per
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cent to satisfy future food demands (Hunter et
al., 2017). Nitrogen, phosphorus and potassium
applied as conventional fertilizers to the soil
are lost at a rate of 40-70%, 80-90% and 50-



90%, respectively, causing a considerable
loss of applied resources Therefore, there is
an emergent necessity to adopt sustainable
alternative strategies for enhancing crop
production. Replacing conventional fertilizers
with nano-fertilizers can be a powerful attempt
towards sustainable agriculture. Some properties
of nanoparticles are small size, large surface
to volume ratio, high charge density, higher
reactivity and the ability to pass through cell
wall (Adhikari et al., 2010). Nanoparticles can be
synthesised using two general approaches, viz.,
top-down approach and bottom-up approach.
Biosynthesis or green synthesis is another
approach being explored recently.

Nano-fertilizers are modified fertilizers
synthesized by chemical, physical or biological
methods, using nanotechnology to improve their
attributes and composition which enhance the
productivity of crops (Singh et al., 2017). Some
of the properties of nano-fertilizers which make
it useful and advantageous over traditional
fertilizers are higher surface area, high
solubility, small particle size, encapsulation of
fertilizers within nanoparticle, easy penetration
and controlled release of fertilizers, nutrient
use efficiency (NUE) and effective duration of
nutrient release (Singh et al., 2017). Three types
of nano-fertilizers are nano-scale fertilizers,
nan0O-scale additive fertilizers and nanoscale
coating fertilizers. N, P, K, Ca, Mg, S, Fe, Zn,
Cu, Ag based nano-fertilizers have been tried
under various research initiatives. Nano-
biofertilizers are hybrid combinations of nano
and biofertilizers developed into nanosize (1-
100 nm) with the help of certain nanomaterial
coating (Mala et al., 2017).

Indian Farmers Fertilizer Cooperative Limited
(IFFCO) has two formulations to its credit
notified in the Fertilizer Control Order (FCO,
1985), Government of India IFFCO Nano Urea
and IFFCO Nano DAP. IFFCO Nano Urea (Liquid)
has been developed to replace conventional urea
and it can curtail the requirement of the same by
at least 50 per cent.

Nano-fertilizers can be applied to plants
through different ways, viz., foliar application,
drip irrigation, sprinkler irrigation, in vivo
method (hydroponics and aeroponics) and soil
application. Apoplast and symplast are the two

ways by which nano-fertilizers go through plant
tissues. After reaching the central cylinder,
nanoparticles can move toward the aboveground
part through the xylem, through the transpiration
stream (Cifuentes et al., 2010; Larue et al,
2011; Wang et al, 2011; Sun et al., 2014).
However, when nano-fertilizers are applied
through irrigation, it must cross the barrier to
the apoplastic pathway, the casparian strip,
which must be done following a symplastic way
(Robards and Robb, 1972) through endodermal
cells. Nanoparticles prefer stomatal pathway
rather than cuticular pathway because the size
exclusion limit of stomatal pathway is above 10
nm while that of cuticular pathway is around
2 nm (Eichert et al., 2008). The main effects
of nano-fertilizers include its effects on seed
germination and growth, yield attributes and
yield, nutritional value and microbial population
and soil enzyme activity.

Nano-fertilizers are new formulations, the
environmental and bio-safety issues of which
need to be considered. Sometimes the nano-
fertilizers could be transferred from the targeted
region to soil, water and atmosphere and may
even enter in the food chain which may produce
detrimental effects on the health of flora and
fauna present in the ecosystem. Nanotoxicology
involves the study of adverse effects of
nanomaterials on organisms and ecosystems.
Nanoparticles being small in size can enter into
tissues, cells, and organelles and can interact
with functional biomolecular structure such as
DNA, ribosomes, etc., which can harm human
health (Xia et al., 2009). Nanomaterials can
interact with soil components and may cause
toxicity. Some studies have reported phytotoxic
effect of nanoparticles due to bioaccumulation.
It is reported that inhalation of nanoparticles
during application can lead to chronic lung
effects. Thus the safety of farm workers who
may become exposed to xenobiotics during
their application is also a concern (Nair, 2018).
Therefore, proper safety precautions should be
taken before the application of nano-fertilizers.

Application of different nano-fertilizers has
a greater role in enhancing crop production.
Application of nano-fertilizers, can reduce
the cost of cultivation and also curb pollution
hazards. Nano-fertilizers rather than
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conventional fertilizers are more accurate,
smart, effective, and easily synthesized. Thus,
promising applications of nano-fertilizers in
the agri-food biotechnology and horticulture
sectors cannot be overlooked. Future studies
must be focused on generating comprehensive
knowledge in these underexplored areas in order

to introduce this novel frontier in sustainable

agriculture.  Biosynthesized  nanoparticles
based fertilizers and nanobiofertilizers should
be explored further as a promising technology
in order to improve yields while achieving

sustainability.

Sustainability of neera based coconut enterprises in

Kerala-lessons learnt and way forward

Thamban C., S. Jayasekhar , K.P. Chandran and M.K. Rajesh, ICAR-Central Plantation Crops
Research Institute, Kasaragod-671124, Kerala, India

Worldwide, farmers are often exposed to
economic risks and uncertainties owing to price
crashes and a high degree of price fluctuations
in farm produce. Same is the case with coconut
growers in Kerala. Coconut is cultivated
predominantly in small and marginal holdings
in the state. Many of these farmers often find
it difficult to effectively utilize technologies
for realizing higher productivity and income
from their tiny holdings. But when mobilised
as Farmer Producer Organisations (FPOs) these
small and marginal coconut farmers are able to
address their resource limitations and this has
been amply demonstrated by various agencies
including the ICAR-Central Plantation Crops
Research Institute (ICAR-CPCRI) and State
Department of Agriculture. The Coconut
Development Board (CDB) has been promoting
the formation of FPOs in the coconut sector so
as to improve productivity and promote value
addition through product diversification and
marketing for enhancing the profitability of
coconut farming.

The coconut inflorescence sap, namely
neera, is a value-added product with huge
potential to be promoted as a health drink.
Technologies for extracting neera from coconut
palms were developed by various research
institutions, including ICAR-CPCRI (Hebbar et
al. 2015). Even though neera is a ‘zero alcohol’
drink, its production and marketing were
restricted due to the provisions of the Abkari
Act governing the production and marketing
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of alcoholic beverages prevailing in the major
coconut producing states. However, due to the
concerted efforts of CDB and coconut growers’
associations, the Government of Kerala amended
the Abkari Act and created a congenial policy
environment for the production and marketing
of neera. Encouraged by the favourable policy
environment and incentives, many coconut
FPOs established neera production units in
their respective jurisdictions and started its
marketing. However, a substantial number of
neera units managed by these FPOs have been
discontinued due to various problems.

This paper traces the background of
facilitating neera based enterprises managed
by FPOs in Kerala state, lessons learnt and way
forward.

Promotion Of Fpos By The Coconut
Development Board

Organizing the unorganized coconut sector
through farmers’ collectives was one of the
important activities of CDB during the Twelfth
Five-Year Plan (2012-2017). Since then, CDB has
been facilitating the formation and handholding
of FPOs in the coconut sector. The three-tiered
FPOstructure facilitated by the Board has coconut
farmers organized into small neighbourhood
informal groups at grassroots level as Coconut
Producer Societies (CPSs), which are small scale
FPOs formed by an association of 40-100 coconut
growers in a contiguous area with a consolidated
minimum of 4000- 5000 palms.



The farmer member contributes -equity
in the organization and undertakes activities
aimed at productivity improvement, cost
reduction, collective marketing, processing
and product diversification. The CPS forms the
basic unit of the FPO framework in the sector.
The next hierarchical tier, the CPF, is formed by
combining about 8-10 CPSs. The FPOs formed
are provided legal status through registration

under the Charitable Societies Act and are also
registered with CDB. An aggregation of 8-10
CPFs would form a Coconut Producer Company
(CPC). A CPC will have around 10lakh coconut
palms under its management. So far, 9736 CPSs,
743 CPFs and 67 CPCs have been registered in
the country. The progress of CPS, CPF, and CPC
formation so far is summarised in Table 1.

Table 1
Progress of Coconut Producers’ Society, Federation and Company formation
No. States No. of CPS No. of i
CPC
1 Kerala 7226 467 29
2 Tamil Nadu 665 69 17
3 Karnataka 400 125 13
4 Andhra Pradesh 1148 82 8
5 West Bengal 216 - -
6 Odisha 39 - -
7 Assam 27 - -
8 Gujarat 14 - -
9 Maharashtra 01 - -
TOTAL 9736 743 67

Source: Coconut Development Board https://www.coconutboard.gov.in/ProducerSocieties.aspx

Development of technologies for production
of neera from coconut palms, awareness about
its potential as a health drink and economic
benefits led to widespread discussion at the
policy level on creating an enabling environment
to support coconut growers in order to utilize the
potential of neera,who were otherwise struggling
due to low market price of coconut (Box 1).

A 2016 study indicated that a total of 204
CPFs were granted licenses to produce and
market neera (Table 2). Most (91%) of these
licenses were issued during the period from

2014 to 2016. Only 95 (43%) CPFs initiated
the production activities. The remaining CPFs
could not start neera production mainly due
to the lack of skilled palm climbers and lack
of neera processing plant under the CPCs in
their jurisdiction. It is noteworthy that only
13 federations (14%) out of the 95 CPFs who
have ventured into production have continued
with their activities, and in eight out of 14
districts neera production by all the CPFs was
discontinued. After this data was collected in
2016, many more units discontinued neera
production. We are yet to collect that data.
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Table 2
Field level scenario of sustainability of interventions taken up by CPFs
pertaining to production and marketing of neera in Kerala State

CPFs with li- | SPFS neera
No. District cence fo.r neera flt:gg(ll)ro- gil;ifmtinued i)ilt‘)(:ld(;:-of
production duction discontinuance)
1 | Thiruvananthapuram 10 6 6 100
2 | Kollam 3 3 2 66
3 | Alappuzha 17 9 9 100
4 | Pathanamthitta 1 1 1 100
5 | Kottayam 6 3 2 66
6 Idukki 2 1 1 100
7 | Ernakulam 11 8 4 50
8 | Thrissur 6 3 2 66
9 | Palakkad 11 10 9 90
10 | Malappuram 56 9 9 100
11 | Kozhikode 58 35 30 86
12 | Wayanad 1 1 1 100
13 Kannur 13 4 4 100
14 | Kasaragod 9 2 2 100
Total 204 95 82 86

Source: Thamban et al. 2020.

The scarcity of skilled manpower for neera tapping coupled with very high wage rate was observed
tobe the major factors that contributed towards the discontinuance of neera tapping (Table 3). The
handholding provided by CDB had been withdrawn sooner, which also had detrimentally affected
theconfidence of the entrepreneurs. The supply chain of neera was not robust enough to sustain the
activities with optimal distribution of revenue share. Low level of technical knowledge and marketing
expertise of the entrepreneurs who ventured into the neera sector also led to discontinuance of the
activities.

Table 3

Factors contributing to the discontinuance of neera production activities: CPFs’ perception (n=82)
Factors contributing to the discontinuance No. (t)lflffg Efoiiting
Scarcity and high wage rate of palm climbers/neera technicians 48 (59)

Lack of continued support from CDB 32 (39)
Inadequate support from state government agencies/LSGs 21 (26)
Marketing problems 45 (55)

Low yield of neera due to poor management of coconut palms 22 (27)
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CPC not formed in the area of CPF functioning to manage marketing of neera 3 (4)
Low economic viability 28 (34)
Inadequate processing facilities 3 (4)
Drudgery involved in climbing palms for tapping due to predominance of very tallcoco- 12 (15)
nut palms

Problems in tapping palms during rainy season 23 (28)
Lack of product uniformity due to non-standardised technologies for neera production 9 (11)
Spoilage due to low shelf life of neera 9 (11)

Note: Figures in parentheses are percentages.
Source: Thamban et al. 2020.

The study revealed that a substantial number
of producer organisations could not sustain
their activities due to various constraints
related to technology, marketing and policy.
These are discussed in detail below. It is
imperative that there is need for a restructured
support mechanism to sustain the FPOs so as to
effectively carry out activities related to neera-
based enterprises.

1. Lack of a support mechanism to enable
FPOs to sustain interventions

Formation of CPFs and initiation of various
activities for the production and marketing
of neera were mainly triggered by CDB and
the initial phase of these FPOs were quite
encouraging. But as they entered the subsequent
phase, CDB curtailed their active support in a
phased manner, and the FPOs were unable to
cope with the production and market-related
hurdles that emerged thereafter, which ushered
most of them to the exit routes. The results
of the present study is in line with the earlier
observations that in the case of farmer producer
organizations formed with the external trigger of
a programme of the government, NGO, or other
agency a common challenge for institutional
sustainability is how to survive once the policy
or programme has ended (GFRAS 2015).

2. Lack of strategies for marketing neera

Problems related to marketing were a major
hurdle in sustaining neera enterprises by CPFs
which included lack of product uniformity and
lack of proper adoption of the recommended
neera production protocol which affected the

product quality. Consumer perception studies
which are essential for streamlining strategies
for successful marketing before launching the
commercial neera production and marketing
initiatives were not conducted. Neera enterprises
under coconut FPOs were finding it difficult
to handle competition with other products,
including soft drinks, for its market share and
neera as a unique product with a nutritional
edge was not appropriately positioned while
marketing.

3. Policy constraints which are not
addressed

Though the Government of Kerala has
come out with a pro-farmer policy framework
for the production and promotion of neera in
the state, it is highly paradoxical that, even
now the product is partially under the control
of the Excise Department, which is entrusted
with granting licences for neera production.
The producer organisations perceive it as a
cumbersome process to obtain a licence for
tapping coconut palms for neera and renewal
of the licence every year. They also think that
sinceneera is being promoted as a non-alcoholic
health drink, it should be delinked from the
Excise Department — thus making the formalities
for issuing a license simpler.

4. Lack of a target specific entrepreneurial
development programme

Planningand implementation of interventions
pertaining to production and marketing of
neera were mostly done with a general format
prescribed by CDB, whereas the majority of
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coconut FPOs were not having a clear handle
on managing the neera enterprise on their own.
The asymmetry of information on the level of
inherent managerial and technical expertise
of the FPOs was evidently the major reason for
early discontinuance of the neera business by
the aspirants. A well-designed, target specific
entrepreneurial development programme on
various facets of the neera value chain would
have helped the business aspirants to survive the
inertia of business inherent in the initial phase.

5. Labour-related constraints

Scarcity of palm climbers/neera technicians
coupled with high wage rates was observed to be
an important factor that had adversely affected
the sustenance of neera enterprises in the state.
Predominance of tall coconut palms in the
coconut groves in the state was another limiting
factor that added to the workload of climbers
engaged in neera tapping. Commitment from
skilled climbers is a key factor in the successful
management of a neera enterprise and in many
neera units lack of punctuality of climbers and
conflicts over the wage rate created difficulties
in ensuring regular supplyof neera.

6. Lack of technology assessment and
refinement

Lack of product uniformity due to non-
standardised technologies for neera collection
across the state was another important reason
perceived by CPFs for the discontinuance of
neera enterprises. Spoilage due to low shelf life
of neera was also cited as another reason for
discontinuance. The study revealedthat majority
of the CPFs (73%) adopted technology developed
by CDB through SIBB R&D (SCMS Institute for
Bio-Science and Biotechnology Research and
Development), the private R&D firm, for

neera collection and processing and the
remaining 27% of CPFs resorted to technology
developed by ICAR-CPCRI. Interventions were
not carried out by the agencies who promoted
neera production and marketing for pilot
testing of neera collection technologies for
assessing their effectiveness and refinement of
technologies to suit the techno-socio-economic
requirements for further scaling up production
and marketing, and comparing the available
technologies on different attributes for making
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target specific recommendations. Lack of back-
up support for effective field level utilisation of
neera technologies by the concerned agencies
was thus cited as another problem by the CPFs.

7. Economic viability of the neera
enterprise

Even though a very attractive level of
economic benefits was projected for neera
enterprises, due to field level constraints it could
not be achieved in reality. The neera collection
was limited to a very limited number of coconut
palms by most of the CPFs and the existing
policy on neera production has prevented the
CPFs from realising the economies of scale. Yield
level of neera per palm per tapping day was not
that attractive mostly due to poor palm health,
thereby adversely affecting economic viability.
Hence, scientific management of coconut palms
plays a crucial role in ensuring better yield and
continuous supply of neera in the upstream end
(production node) of the neera value chain.

8. Lack of coordination among
stakeholders

It is a startling fact that the state’s Department
of Agriculture Development and Farmers’
Welfare — with its vast network of extension
system in the state that includes Krishibhavans
at grassroots level in every grama panchayat —
was not involved in the formation of the three-
tier FPO system in coconuts. Furthermore, the
coconut development schemes of Department
of Agriculture were implemented with separate
mechanism of farmers’ participation without
utilising the existing platform of CPS, CPF and
CPC structure of FPOs. This lack of coordination
among governmental agencies has failed in
harnessing synergy for effective management of
neera enterprises.

Way forward

Though the Government of Kerala has come
out with a pro-farmer policy frame for the
production and promotion of ‘neera’ in the
State, it is highly paradoxical that still, the
product is partially under the control of Excise
Department, wherein they are entrusted with
granting the license for the ‘neera’ production.
The producer organizations perceive it as a
cumbersome processto obtain the license for



tapping coconut palmsfor ‘neera’ and renewal
of the license every year. They also perceived
that ‘neera’ being promotedas a non-alcoholic
health drink, should be delinked from the
Excise Department to make the formalities
for issuing license simpler. Further, it
was suggested that the Department of
Agriculture and Farmers’ Welfare should assume
more responsibilities in the promotion and
regulation of ‘neera’ based activities through the
FPOs. The perceptions evolved in this regard
indicate the need for revisiting policy on ‘neera’
for empowering the FPOs in the sector to sustain
their activities.

Table 4
Institutional framework proposed to
strengthen the ‘neera’ innovation system

SL

No Activity Agency responsible
Revisiting policy on
1, | Deera production State Government

and marketing and
removal of ceilings

Technology standard-
2. |ization and ensuring
product uniformity

ICAR-CPCRI, KAU,
CDB

Conducting market | ICAR-CPCRI, KAU,

studies CDB
s CDB, State Depart-
4. AS‘S ured,avallabll_lty ment of Agriculture,
of ‘neera’ technicians
FPOs
- CDB, State Depart-
5. Publicity and product ment of Agriculture,

positioning FPOs

CDB, FPOs, State

6. |Organized marketing Government

CDB, State Depart-
ment of Agriculture,
LSGs

Institutional support
to FPOs

Co-ordinating stake-
8. |holders and interven-
tions

CDB, State Depart-
ment of Agriculture

The yield of inflorescence sap mainly depends
on palm health, and it is imperative to maintain
well-nurtured coconut palms to ensure the better
yield of ‘neera’. Hence, scientific management of
coconut palms plays a crucial role in ensuring
better yield and continuous supply of ‘neera’

in the upstream end (production node) of the
value chain. A well designed, target specific
entrepreneurial development programme on
various facets of ‘neera’ value chain would have
helped the business aspirants to endure the
inertia of business in the initial phase. Hence,
this episode of early discontinuance of ‘neera’
production and marketingby the FPOs provides
a corrective lesson that has tobe incorporated in
the revamped policy document on ‘neera’ sector.

Functional linkages among various
stakeholders in the ‘neera’ innovation system
must be strengthened with defined roles for
enhancing profitability and sustainability. It is
of utmost importance to increase the value share
in the production node by possible integration of
the chainor up-gradation in the chain. Effective
coordination of activities and functional
linkages among research institutions including
CPCRI, KAU, the research agencies in the private
sector, CDB, the State Department of Agriculture
and FPOs in coconut sector are pre- requisite for
assessment and refinement of ‘neera’ production
technologies to suit the field level requirements
for scaling up.

Conclusion

After the policy shift favouring
production and marketing of ‘neera’, thecoconut
inflorescence sap which is a value-added product
promoted as a health drink, a large number
of producer organizations in coconut sector
in Kerala state were facilitated to start ‘neera’
based enterprises for income and employment
generation. The study revealed that a substantial
number of producer organizations could not
sustain their activities due to various
constraints, including technology-related,
marketing-related and policy-related issues.
Experiences of neera based enterprises in Kerala
clearly indicate that promoting FPOs in a hurry
to meet the targets without adequate technology
refinement and market assessment can do
more damage to the fledgling FPO movement.
Neera based enterprises managed by FPOs do
need continuous handholding support to help
them deal with the technical and marketing
challenges in enterprise development. There
should also be mechanisms to respond to policy
and institutional bottlenecks that can constrain
the scaling up of new farmer enterprise.
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Cooperative credit for agricultural growth
G. Veerakumaran, Professor, CCBM, KAU

Kerala model of development was possible
mainly through Cooperatives operating at
all levels and in all economic activities of
the people. 2082 Primary Agricultural Credit
Societies/Farmers Service Cooperative Societies/
Rural Cooperative Societies/Banks /Agricultural
Improvement Societies and 76 Primary
Cooperative Agricultural and Rural Development
Banks (PCARDB) are providing short-term and
long-term credit to the farmers respectively.
Both the Kerala State Cooperative Bank and
Kerala Cooperative Agricultural and Rural
Development Bank are refinancing the primaries
to sustain agricultural lending.Production and
Investment Credit in total agriculture credit in
Kerala has not increased significantly. Moreover,
share of Cooperatives in agricultural lending has
comedown terribly and stood at 20.30 percent in
the year 2020-21.

Here, it's worthwhile to mention the
contribution of agriculture and allied sectors
to the state GSVP i.e., 11.28 percent in 2021-
22. Moreover, increase in the share of non-
agricultural area and decline in landholdings
average size to 0.18 ha and other factors
contributes to the stagnancy in agricultural
growth. Thus the scope for cooperatives in
agricultural lending has declined over a period
of time. Naturally primary cooperatives with
huge deposit base are forced to find alternative
avenues for their survival. Hence, they attempted
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to diversify their activities and in Kerala almost
all PACS are having more than one non-banking
business. This is what the Union government
proposes now as a strategy with a caption called
‘Multi Service Centres’ of PACS. The primaries
have found another option to deploy their funds
in rural development activities such as from
educational loans to housing loans.

Agricultural growth is not restricted to crop
production alone rather it includes production,
procurement, processing and marketing of
agricultural produces. The government may
promote farmer collectives to establish agro
industries which are producing demand driven
value added products. Such industries may
procure raw materials from neighbouring states
and can market their finished goods both in the
country and abroad. Primary cooperatives in
Kerala are adopting two innovative mechanisms
to utilise the deposits wisely. One is to engage
themselves in procurement, processing and
marketing of agricultural produces. The other
one is to fund such farmer collectives, Shelf-
help groups and socially responsible business
ventures.

Here, one can realise the transformation in
agricultural lending from crop production and
improvement in land and irrigation system to
agribusiness. In order to lend money for such
initiatives, the PACS should have competency
to assess the technical, financial and legal



feasibilities. This is an era for project funding
and our agricultural credit cooperatives
are financially capable but professionally
incompetent. The government of Kerala’s

initiative to professionalise the cooperative
management will take our agricultural credit
cooperatives to the Industrial Revolution 4.0 era.

Agriculture Drones Impact in Kerala Agriculture Sector

Devan Chandrasekharan, Managing Director, Fuselage Innovations Private Limited,
Maker Village, KTIZ, Kochi, 917012937807

Agriculture is a key sector of the economy
in Kerala, India. The state’s agriculture sector
is primarily focused on crops such as rice,
coconut, rubber, and spices. The sector faces
several challenges such as labor shortages,
low productivity, and climate change. The
use of technology in agriculture has become
increasingly popular to address these challenges.
This abstract aims to explore the impact of
agriculture drones in Kerala’s agriculture
sector. The review based on studies and
interventions by Fuselage Innovations Private
Limited. Results: The use of drones in Kerala’s
agriculture sector has shown promising results.
Fuselage Innovations, is an agri-tech start-up
company, with expertise in the development
of technologies based on Unmanned Aerial
Vehicles (UAV) IoT and Al Fuselage Innovations
addresses the need to increase the efficiency
and sustainability of the farming business
by deploying the most advanced solution for

mapping and diagnostics of farmland through
dedicated UAVs/drones. Fuselage provides
agriculture drones as well as provides value-
added products such as FITS tracker to counter
illegal transfer of agro machinery and precision
farming protocols to ensure profitable farming.
Fuselage Innovations proposes an integrated
operation of Nireeksh drone to the FIA drone,
to tackle the specific problems in the ecosystem.
The process makes a 20-40% additional yield
increase and reduction of agriculture inputs
by up to 70%. The solutions were validated
by UNDP and International Crops Research
Institute for the Semi-Arid Tropics (ICRISAT).
These activities have led to improvements in
crop yields, reduced labor costs, and increased
efficiency. Agriculture drones have the potential
to significantly impact Kerala’s agriculture sector
by increasing productivity, reducing costs, and
improving efficiency.

Smart farming initiatives for boosting agricultural

production

V.S. Santhosh Mithra', Anandhu Raj? Seenajojith? Bhagya S.L.%, and Bineesh G.J.*
'Principal Scientist, ICAR-Central Tuber Crops Research Institute, Thiruvananthapuram, Kerala
YJRF, ICAR-Central Tuber Crops Research Institute, Thiruvananthapuram, Kerala
SYP II, ICAR-Central Tuber Crops Research Institute, Thiruvananthapuram, Kerala
“Field assistant, ICAR-Central Tuber Crops Research Institute, Thiruvananthapuram, Kerala

Smart farming is the precision farming
done with the help of modern information and
communication technologies (ICT). Sustainable
use of natural resources for increasing production
with the use of modern ICT technologies by

protecting the environment is the major objective
of smart farming. It is based on the incorporation
of ICT into machinery, equipment, and sensors
in agricultural production systems. ICT
technologies use large data of agriculture fields
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like data on weather, soil, pest and diseases,
marketing, production, processing, livestock,
fisheries. Collection and analysis of this data
with the help of ICT technologies is the basis of
Smart farming. Use of smart devices and sensors
for data collection is one of the major factors of its
success. This way resource utilization becomes
more efficient and the production increases. The
smart farming with the help of ICT technologies
can solvemajor challenges faced in agriculture
sector that includes lack of resources, climate
change etc. ICAR-CTCRI implemented smart
farming (SF) practices at Nedumangad block
of Thiruvananthapuram district. The yield

obtained under SF was 218%,187%, 218% and
163% of Traditional Farming (TF) practices
for Sweetpotato,Cassava EFY and Banana
respectively.This increase in yield was obtained
at a reduced input application. Nitrogen,
Phosphorus and Potassium fertilizers, which
were applied at 49%, 73% and 57% respectively
of the dosages in TE The yield increase is
mainly because the crop is getting the required
inputs whenever it needs. It is given as per the
requirement of the crop and hence, whatever
is given is fully absorbed by the crop without
wasting anything and leaving in the soil, which
might have led to environmental pollution.

Genetically Modified Rubber

James Jacob, Managing Director, Plantation Corporation of Kerala Ltd., Kottayam

India was the first country in the world
to develop a genetically modified rubber
(GM rubber) plant which is now undergoing
controlled field trial in Assam since June 2021.
After developing the first GM rubber plant in
the laboratory, it took more than a decade to
get the approval of the Government of India
for conducting field trials; thanks to the Bt
Brinjal controversy, moratorium on field trials
with GM plants and change of regulations.
Developed by the Rubber Research Institute of
India (RRII) in Kottayam, GM rubber was denied
permission by two successive state governments
for conducting a field trial with it anywhere in
Kerala. Recently applications were submitted
to the state governments of Kerala and Tripura
for permission to conduct field trials using
GM rubber. While permission was obtained
from Tripura government without any hustle,
a decision is still pending from the Kerala
government.

There are still some apprehensions about GM
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technology in contemporary Kerala society. Like
any new technology, GM technology also should
be evaluated scientifically and without any kind
of ideological or other kinds of prejudice or bias.
Biotechnology, including GM and more recently
gene editing technologies are at the cutting
edge of modern biology and these techniques
should be harnessed for human welfare with
intellectual insight. These technologies hold
significant potential to evolve new high yielding
and climate-resilient and disease tolerant crop
varieties.

Several GM rubber plants have been
developed by RRII, incorporating genes for high
rubber yield, tolerance to diseases, climate stress
etc. A more precise gene editing technology is
now being employed to alter deficiencies in
genes already existing in a plant and make it
more productive and resilient. The paper will
discuss the advantages and disadvantages of
these biotechnological tools for developing novel
crop varieties with special reference to rubber.
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Prospects if GI Tagged Vazhakulam Pineapple

Dr. MayaT., Assistant Professor and Head, Pineapple Research Station, Vazhakulam,
Kerala Agricultural University

Pineapple, Ananas comosus (L.) Merr., is the
third most important fruit crop in the tropical
and subtropical regions of the world, just after
bananas and citrus fruits (Lu et al. 2014). It is
one of the most suitable fruit crops for humid
tropical climate and it is the second most

important cultivated crop in Kerala with an area
of 9,152.55 ha. Vazhakulam Pineapple with its
unique aroma is ideal for table purpose and has
its market in most of the Indian States. This
variety withstands post-harvest handling shock
better and enables long distance transport than

CHE8OWIOR &l - 145



Kew variety.

Vazhakulam Pineapple is harvested for fresh
fruit market and about 90% of the harvest is
shipped off to other states in India. The annual
value of pineapple produced in Kerala is about
[J600 crores. It is a good source of dietary fiber,
vitamins, minerals and antioxidants. But only 8
per cent of the total production is consumed as
fresh fruit, about 1.5 % is processed and only
0.5 per cent is exported. Promotional campaigns
highlighting the medicinal and therapeutic
qualities of pineapple are essential to boost
the domestic consumption. It has great trade
potential as a branded product with GI logo and/
or as an organic fresh fruit.

Proper  pre-cooling, sorting, grading,
packaging in retail consumer cartons, cold
chain handled pineapple in consumer packages
and marketing in reefer transport vehicles
either by rail or road are required to reduce
postharvest loss (10-12 %) in the crop. The main

problems faced by the pineapple farmers is huge
fluctuation in market prices. Ripe fruits can be
processed to pulp, juice, concentrates, squash,
drinks, nectar, jams, fruit cheese, puddings,
bakery fillings, ice cream, yoghurt, leather,etc.
Products like chutney, pickle, sauce, beverage,
etc can be prepared from raw/ unripe fruits.
Minimally processed RTE pineapple, aseptic
pulp and juices without chemical additive in
retort pouches and dried pineapple products
will have better market potential.

Pineapple wine and vinegar from rejects
of processing industry, bromelain, a protease
enzyme from pineapple stems , pineapple leaf
fiber for textiles, pineapple leather, a natural
leather alternative made from cellulose fibers
obtained from leaves are options for byproduct
utilization. Biowastes from pineapple can be
used for the production of livestock feed, bio-
fuels, single cell protein, cellulose and other
bioactive compounds.

How to transform Kerala’s agriculture sector:

Farm plans, crop plans and agro ecological zones
Nagesh S.S., Chief, Agriculture and Allied Division, Kerala State Planning Board

It is important to note that the decreasing
size of operational holdings in Kerala has also
led to changes in the cropping pattern. Small
and marginal farmers have increasingly shifted
towards the cultivation of high-value crops
such as vegetables, fruits, and spices, which
can be grown on small plots of land and provide
higher returns. The cultivation of high-value
crops has been supported by various initiatives
of the government such as the Sub-Mission on
Agriculture Extension, National Horticulture
Mission, and Rashtriya Krishi Vikas Yojana,
which provide support for the adoption of
modern farming technologies and create market
linkages for high-value crops.

In this backdrop, It is high time that the the
sector underwent substantial upgradation of
production, marketing, value addition systems
right from the farm to aggregation. The progress
of the sectorwill be through strengthening
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farms in terms of interventions in production,
production support and post production and
the 14™ Five Year Plan intends to transform
the system through implementation of atleast
100 well established sustainable, scientific and
networked farms in each panchayat through
the concept of Farm Plan based production
approaches.

The initial responses upon implementation
show that the system needs to be taken forward
and perfected to the advantage of the farmers
by establishing scientific interventions with
the support of artificial intelligence and data
technology along with small farm mechanization.
The crop production in the state needs to be re-
organized following the agro ecological zonation
and its further classifications into AEUs, in
order to achieve the highest level of productivity
and to reduce the yield gap. The emergingagri-
systems which are technically sound and



technology oriented,needs to be ingrained in
the approach at the implementation level at the
small and marginal farms in order to increase the
farmers’ incomes. At the organizational level,
the scheme centric approach of implementation

of Farm Plans needs to be further elaborated
and strengthened with the active handholding
of local governments, Farmers’ collectives,
cooperative structure and people’s organisations.
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The Agrarian Question and Mechanisation in

Kerala Agriculture
K.N. Harilal & K.K. Eswaran, Centre for Development Studies

The prevalence of relatively high wages
and labour shortage for agricultural work, two
important factors that normally encourage
mechanisation, have not resulted in a rapid
mechanisation process in agriculture in the
state. It is only in paddy cultivationthat we
see some significant amount of mechanised
activities; but that too is seen only in major
paddy producing areas. While the use of
machineries for harvesting, threshing and
winnowing is substantial in some such areas, the
use of machinery for these operations is absent
or insignificant in other places. However, at the
overall level, only 50 per cent of the farmers
resort to mechanised harvesting and a slightly
more in threshing and winnowing. The activity
like mechanised transplanting is very limited.
Considering this along with the fact that the
machines are only rarely used in garden lands
we can see that the status of mechanisation in
Kerala agriculture in general is very modest.

The tardy status of mechanisation seems to be
the result of a number of reasons, among which
the stunted nature of capitalism in agriculture
remains the major one. A low investment base
has been the feature of the kind of capitalist
agricultureevolved in the state. In the context of
labour shortage and steady decline of agriculture,
mechanisation appears an urgent necessity in
Kerala. However, the revival of agriculture cannot

bank entirely on mechanisation; instead it has
to address a range of problems like dominance
of ‘asset’ function of land at the expense of its
‘means of production’ function, atomisation of
farming, and labour shortage. Collectivisation
of agriculture and appropriate organisational
structures for production and the support of the
state are important in this context.

There should be concerted efforts to resolve
the growing contradiction between the ‘asset’
and the ‘means of production’ functions of land.
The social organisation of production should be
changed so that the means of production function
is fully re-instated. It is also important to note that
the farm size is too small to facilitate substantial
investments in machineries by farmers. The
problem of small farm size can be overcome by
promoting collectivities of various types among
farmers and farm workers. The successful micro
experiments in labour and farmer collectives
like the Wadakkanchery Green Army and the
Kudappanakkunnu Agricultural Labour Group
are such initiatives to overcome the problems
of small holdings and low investments through
collective organization of farming are noteworthy
efforts. They also illustrate why, in the absence
of private capital investment, financial support
by the state is important in enhancing capital
investment in agriculture.
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Nanotechnological advances for agricultural revolution

Dr. Radhakrishnan E.K., Associate Professor, School of Biosciences,
Mahatma Gandhi University, Kottayam, 9847901149

Along with the quantitative enhancement
in the agricultural productivity, it became very
important to ensure the quality of food products.
Thisismainly due to the harmful effects of various
chemicals used for the agricultural applications.
The bulk applications of agrochemicals have
already been reported to have negative impact
on living systems and environment. Here comes
the need for reducing the agrochemical input by
exploring the scientific leads of nanotechnology.
Nanobased agrochemicals are also significant
because of their improved agricultural
performance, less harmful effects to the soil,
environment and other living systems. At the
same time, this provides novel opportunities for
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us not only for the agricultural applications but
also for the next stage of economic development
both on nanoagrochemical and nanonaturals for
agri applications. Hence a statewide networking
of research on the same is highly essential to
make such changes to happen in the same as
it occurs in other countries. Also a statewide
resource and infrastructure pooling for the same
is very essential to take such changes through a
mission Kerala approach. A barrier free flow of
knowledge networked with demands of society
merged with technological leads of higher
education institution is hence is the need of the
hour.
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Nanotechnologies for Smart Farming

Dr. K.S. SUBRAMANIAN, Ph.D. (Canada), (Fmr. Director of Research & Founder Head,
Nanotechnology Centre, TNAU), 9894065449

Nanotechnology is a fascinating field science
deals with atomic manipulations that lead to
Nanotechnology applications in agriculture
is quite diverse encompassing diagnostic kits
for early detection of plant diseases, nano-
(nano-fertilizer,

agricultural nano-

herbicides,

inputs

nano-insecticides, nano-seed

science, plant health management), nano-food
systems besides environmental remediation and
biosafety of nano materials.

* Seed quality assessment can be done using
e-Nose and e-Tonque technologies wherein
volatile organic compounds (VOCs) such
as hexanal, alcohol, acetaldehyde and
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melanaldehydes are signature molecules serve
as an indicator of level of seed deterioration
and organic acids from the seeds like acetic
acid will serve as an indicator. Leaf moisture
(impedomentric sensor), nitrogen (optical),
early detection of diseases (dip stick method).

* Nano-agri inputs can be developed using top-
down approach by reducing the size using
high energy ball and bottom-up approach
using chemical or biological method

e Preservation of Fruits using Nanotechnology
Pre-harvest spray or post-harvest dip of nano-
emulsion to extend shelf-life of fruits (mango,
guava, grapes), nano-stickers, nano-pellets
and nano-package

* Biosafety of nano-materials / particles:

Nano-products have to be studied for their
safety against beneficial microbes, predators,
parasitoids, honeybees, earthworms, zerba
fish in aquatic systems and human cell
lines (liver cells, lung cells, epithelial cells,
kidney cells and cancer cells) as per the DBT
Regulatory Guidelines set for the evaluation
of Agri-nano inputs and Nano-food products
which was officially launched in 2020.

Nanotechnology is being visualized to
revolutionize agriculture sector in the years to
come. The futuristic agriculture should focus
on the development of processes and products
intended to deliver inputs precisely, besides
deriving solution to unresolved issues at the
farm gate.

Neera- Rhetoric and reality

Sunny George, Thejaswini, Coconut Producer Company
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Landscape ecology based land use planning

Nizamudeen A.K., Land Use Commissioner, Kerala

Kerala, a state which conceived and
implemented the progressive Land Reforms
Act with the aim of maintaining sustainability
of productive land, is now facing the adverse
effects of undesirable changes in land use.
Kerala has enacted stringent environmental
legislations and has created institutions to
monitor and enforce these legislations. Creation
of a legal and administrative framework for
environmental management alone does not
solve problems of environmental degradation
or provide ecological balance for sustainable
development. Holistic approach to the concept
of sustainable development by meshing
development aspirations of the citizens with
environmental consciousness is a felt need.

Kerala scenario indicates that apart from
social factors, it is the natural resource
endowment covering land, water and biomass
and the physiography that played a very vital
role in the emergence of the Kerala model. It is
important to note that conducive biophysical
backdrop is available for appropriate social
action. There are certain definite natural
opportunities that facilitate pursuing the socio-
economic aspirations of the people. However,
in recent years, deterioration of the natural
resource base that evidently had far reaching
consequences is well evident.

1. Natural forest has reduced

2. Mono cropping is increasing at an alarming
rate.

3. Rubber plantations cover about 20 % of the
total agricultural land

4. Many of the rivers are drying up.

5. Forrainfed rivers in Kerala, it is the catchment
ecology that provides base flow. Decrease in
rainfall and change in basin ecology lead to
non-perenniality

6. Due to mono cropping there are also problems
of soil nutrients and water quality.

7. River water quality is further affected by
urban and industrial effluent discharge and
lack of sanitation in the rural areas.

8. Sand mining from the riverbed and clay
mining from the river terrace / floodplain add
further complexity to the hydrological regime
of the river.

9. Construction of dams in the upper reaches
of the river restricts regular flow and also
sediment movement.

In fact one of the significant contributions
to the debate on sustainable development is
recognition of the biophysical dimension of
the production process. Application of the
sustainability principle to land management
highlights a type of land use practice that is
ecologically suitable and economically viable.

By virtue of its formation, the characteristics
of land vary from one place to other. Each parcel
of land is unique in character and has a definite
production potential. Even the desert has its
own production potential. Application of the
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biophysical approach in land management is
therefore a task of identifying the biophysical
limits of land units.

Landscape ecological analysis provides a
unique opportunity in this context.

Based on landscape ecological analysis it
is possible to characterize each unit of land
in terms of topography, soil type, drainage
condition, state of water availability and over
all environmental capacity. Hence a landscape
ecological unit will exhibit a biophysical set up
that is different from the rest of the area in the
context of production potential.

Way forward

Integrated watershed-based action plans
need to be formed at macro and micro levels.
There is a need for land use policy envisaging
strategies to increase the utility of land and its
productive capacity, to prevent the degradation
of eco-system and consequent disasters. Proper
land use is not a question of preservation of soil
alone. It involves classification of land area wise,
identification of optimum use of it and selection
of suitable crops, preservation of water sources
and ensuring maximum absorption of water
available in each watershed area. Scientific and
economic water management is to be planned in
tune with the strategy of land use.
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Decentralisation and agricultural growth in Kerala
Prof. P. K. Raveendran, Director of Research, IRTC, 9447024920

Decentralisation of power became effective
in Kerala with the launch of People’s Plan
Campaign in 1996. People’s plan campaign aimed
at involving local self-government institutions
in local economic development. Local economic
development is possible only with increase in
local production, mainly agricultural production
and this can be catalysed by the panchayats.
State government devolved 30-35% of its plan
funds to local self-government institutions and
instructed them to use 40% of their plan funds
in the productive sector, mainly agriculture. This
was aimed at reversing the negative growth in
agricultural sector in the state. Though the local
bodies took up the challenge with enthusiasm,
the result was not to the expected level. On
the whole, their expenditure in the productive
(agriculture) sector was only around 25% as
reported in a study by Prof. M. A. Oommen in
2009. Many technical and managerial issues
can be attributed to this. However significant
spending was seen in sectors, such as vegetable,
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fruits, milk, meat etc even in the early years
itself.

Of late, with the launch of “Subhiksha
Keralam” by the state government, enthusiastic
response is seen from the side of the panchayats
and this is reflected in bringing more fallow
land under paddy cultivation. Cropped area
for vegetables, fruits, tuber, pulses, and millets
have increased as a result of financial support
provided by panchayats. Productivity and
production have considerably increased giving
an indication that local requirements will be met
by local production within a few years. Even
with this enthusiasm, local bodies could utilise
only 1049.93 crore out of the allocated 1870.3
crore during 2020-2021. One of reasons for this
is the repetition of the unimaginative archaic
departmental schemes and lack of integration
between the agricultural department and the
local bodies. The 14th five-year plan has devised
mechanisms to address these drawbacks and
there are signs of improvement.
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Collectives, Cooperatives and FPCs in crop production

P. Muralidharan, Principal Scientist and Head, ICAR-Krishi Vigyan Kendra- Alappuzha,
ICAR-CPCRI, Regional Station, Kayamkulam, (P.O) Krishnapuram

Fragmented holdings (70 % of farmers are
small land holders), Unorganized famers,
requirement of higher investment/better
technology for higher profitability, and lack of
credit facilities have been limiting factors for
achieving for breakthroughs in crop production
in the country leading to poor returns from
Agriculture and farmers quitting the sector and
youngsters not getting attracted to the field.
Organizing farmers into commodity interest
groups and producer co-operatives have
been tried in different regions and ways, but
the success was limited, owing to multiple
reasons. Lack of reliable markets that provide
remunerative prices to farm products has been
India’s most important challenges in the field
of agriculture, the problems become severe in
the case of highly perishable products where
facilities for scientific storage and value addition
are not available. Promotion of farmer led
organizations handling the value chain of crops
from inputs to marketing have been reinstated
to be the option for overcoming this situation.
Hence farmer collectives, cooperatives and
farmer producer companies have been promoted
by the Govt. and other agencies by empowering
or capacitating them to handle the requirements
of credit, inputs/services, technology,
aggregation, grading/processing/value addition,
and marketing which are the key components
of the value chain. The ultimate goal of these
FPOs is enhancement of income of the farmers
through crop production through collective
purchase of inputs, timely guidance to farmers,
application of good agricultural practices,
capacity building, aggregation/procurement of
marketable produce, value addition/minimal
processing, establishing market linkages, and
providing high quality products to consumers
so that overall development of the farming
community could be achieved.

ICAR-Krishi Vigyan Kendra-Alappuzha has
been promoting ‘Onattukara Spices Farmer

Producer Company Limited’ (OSFPCL) with
funding support from NABARD since 2016.
The company established to promote the value
chain of spices viz., turmeric, ginger, pepper
and garcinia has now about 350 shareholders
from six panchayaths of Bharanikkav block of
Alappuzha district. The company facilitates the
shareholder farmers through distribution of good
quality inputs, timely guidance and capacity
building of the farmers for adoption of good
agricultural practices, aggregation/procurement
of marketable produce, value addition/minimal
processing, establishing market linkages, and
providing high quality products to consumers
with support and monitoring by the KVK. Critical
technological interventions taken up by the KVK
in turmeric cultivation through its frontline
demonstrations earlier created an enabling
environment for extending the technologies to
other turmeric farmers, organize them to form
the FPO and achieve higher production through
area expansion and enhanced productivity. As
a result of all these interventions, the average
production increased from 9.36 to 20.04 t/
ha and net income of farmers enhanced from
Rs. 25,605/- to Rs.2,48,000/- per ha, the BCR
shooting from 1.12 to 1.70 in the last five
years. The horizontal and vertical expansion
of turmeric farming in the district is evidenced
from the fact that the area and production of
turmeric increased from 22 ha and 31 tonnes of
cured turmeric in 2010 to 47 ha and 98 tonnes
of cured turmeric in 2022, respectively. Thus,
collective and organized efforts resulted in the
enhancement of livelihood of turmeric growers
and economy of the district. A good leadership
and dedicated team of directors with application
of scientific technologies and professional
management could lead to a successful FPO.
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Collectives, FPCs and Cooperatives in Agriculture:

The Kerala Perspective
S.S. Nagesh

The Kerala Development Report (2021)
had indicated that ‘while agriculture in Kerala
is practiced in homesteads, marked by inter-
cropping and multiple-cropping, most plan

schemes of the government are crop-centered’.
More recently, the focus of the Department of
Agriculture has turned into planning for agro-
ecological units, which is commendable. But
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as far as the design and implementation of
schemes continue to be crop-centered, it defeats
the purpose of formation of agro-ecological
units. In addition, while livestock and fisheries
are an integral part of the homestead system of
farming, these components are part of different
departments, which presents challenges in the
convergence of activities at the ground level. The
integration of the activities of agriculture and
irrigation departments is also weak. Taking these
factors into account, the 14" Five Year Plan as
formulated by the Kerala State Planning Board,
has initiated the major shift from a crop centric
approach to a farm centric approach, through
the Farm Plan Based Production Systems.
This approach will start from Department of
Agriculture and will also cover allied sectors in
due course.

As evident from the small holder agriculture
experiences worldwide, the concept of
aggregation at production, production support
and post production levels is key to the success
of agriculture sector as we address the cost
and opportunity issues in the sector. Farmer
Collectives, viz., Cooperatives and Farmer
Producer Organizations play a key role in
the process. The FPO concept which started
evolving in the early years of the last decade
has proved to be effective in addressing most
of the small holder concerns, if implemented
with right organizational motives of helping
and handholding relevant partnerships, without
diluting the farmer centric approach.

Similar to collectives, the co-operative
sector can also play pivotal roles in the agri-
value chain. The 13" Five-Year Plan document
indicates that “the development of co-operative
credit institutions was the key to the historical
weakening of usury in rural areas of the State”.
Today, these institutions form the backbone of
much of rural economic activity in the State.
Agriculture co-operatives, mainly PACS and
Farmers’ co-operatives in Kerala work through
their smallholder producer-members by enabling
access to inputs, infrastructure, markets, better
prices, training, and technologies, through the
power of collectives. With open and voluntary
membership as one of their founding principles,
co-operatives increase the inclusion of women
and marginalized groups and help them access
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resources and opportunities by expanding
their participation in local, national, and global
economies. Co-operatives have proven to be
resilient and often thrive in times of crisis,
and unique member-owned model that allows
them to make long term commitments to
climate action. Moreover, both the co-operative
movement and the concepts decentralization of
power are strongly rooted in Kerala, particularly
in rural areas. Thus, forging LSG-co-op alliances
provide a much-needed boost to the agricultural
and allied sectors.

Unlike other states, the cooperative
movement has been strongly supported through
the successive plans and supplementary grants
in Kerala. Further, the annual plans lay emphasis
on making the sectors ‘cooperative friendly’,
thereby enhancing the effectiveness of scheme
implementation by departments. In the project
document of Subhiksha Keralam project,
the Kerala State Planning Board gave major
emphasis for the promotion of farming through
cooperative institutions and with cooperative
credit support. The Special Liquidity Facility
(SLF) extended by NABARD was effectively
utilized for food production by channelizing it
through 1643 Primary Agricultural Cooperative
Credit Societies (PACS) in the State. The
Cooperatives’ Initiative for Technology Driven
Agriculture( CITA) commenced during 2022 as
an initiative of the Kerala State Planning Board,
aims to upscale the activities of agriculture and
allied activities along the supply chain through
technology driven growth.

The new age challenges for cooperatives
demand the alignment of trust and technology
with the spirit of cooperation. Cooperatives
need to sow the seeds of the establishment of
successful enterprises by the transformation
or creation of subsidiaries. By the word
transformation, we mean adjusting to the
new financial standards, new technologies,
and a new outlook for creating value-driven
enterprises. The new age enterprises are driven
by valuation rather than profits. The valuation
is based on future cash flows and exponential
growth potential. While cooperatives may not be
able to fund such subsidiary enterprises fully,
such as Farmer Producer Organizations (FPO),
or from their own sources, substantial funding
needs to come from outside the system.
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Plantation Sector in Kerala -
Issues, Concerns and Way Forward

Santosh Kumar, Executive Director, Harrisons Malayalam Limited

Organized Plantation sector has a legacy
dating back to more than 120 years when the
first seeds of Rubber, Tea and other crops were
planted in the state. The sector not only brought
employment and income to the rural population
in the hinterlands of Kerala but also ensured
that the nation meets its requirement of these
valuable crops. This sector has been facing
innumerable challenges in its history but the
present crisis in this sector is severe and has put
a question mark on the future of this sector.

The major issue faced by the plantation
sector is the low prices of the produce coupled
with increasing cost of production making
production unviable. The emergence of new
production economies with lower production
costs has further compounded the problem.
The plantation being a very labour-intensive
sector, the scarcity of labour along with high
costs of labour has impacted this sector and
made production unremunerative. The lack of

automation, the land issues being faced by the
sector, low crop diversification, global warming,
other climatic changes, wildlife issues, high
input costs etc. is making survival difficult.
These has also translated into high risks to the
grower community and ensured that investments
that are required for long term development are
not coming in the sector. The various policies
of the government also has a strong bearing on
the sector and a fresh look in required at these
policies to rejuvenate the sector.

A clear understanding of the various issues
and challenges facing this sector is required so
as to evolve suitable solutions for sustainable
development of this sector. The presentation
dwells on these issues and challenges and the
probable way forward for the sector which is
not only a vital sector in terms of the products
it produces but in terms of the income and
employment it provides to the masses.
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Potential and strategic approaches in developing high-

yielding, climate-resilient spice varieties for Kerala

Mukesh Sankar and K V Saji, ICAR Indian Institute of Spices Research,
Marikunnu PO, Kozhikode

The cultivation of high-yielding climate-
resilient spice varieties is of utmost importance
in ensuring sustainable agricultural practices
and maintaining global food security. Like other
places, Kerala in recent decades suffered from
the impact of climate change like intermittent
drought and floods, extreme heat waves,
emerging newbiotic constraints efc that pose
challenges to the both quality and quantityof
spice production. To ensure the resilience and
sustainability of spice cultivation in Kerala, the
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integration of novel plant breeding and genomic
approaches along with traditional plant breeding
holds great potential. Hence this note highlights
the potential and strategic approaches that can
be employed to address these concerns in the
specific context of Kerala.

1. Preservation of Genetic Diversity:

a. Plant exploration: Exploring and preserving
the traditional spice diversity that has shown
to have a natural resilience to local climate
conditions, pests, and diseases can serve as



a valuable genetic resource for future plant
breeding programs.These can be landraces,
wild relatives, and germplasm resources.

b. Farmers Engagement: Enlighten the farmers to
involve in the conservation, and cultivation
of traditional spices varieties in their farms,
sharing the materials among farmers can
promote the adoption and maintenance of
agrobiodiversity.

c. Participatory Research: Encourage
participatory plant breeding programs esp. in
spices among farmers with the involvement
of scientists, and private nurseries to enhance
local knowledge and develop context-specific
climate-resilient spice cultivation. IISR
follows such models and has mega varieties
in nutmeg (eg: IISR Keralasree), Black pepper
(eg: Pepper thekkan, Agali pepper, Sigandini),
and small cardamom (eg:Wonder cardamom,
Thiruthail, etc). Participatory breeding
programs solve the demand of the large
genotypic population for screening and also
meet the needs of local farmers and are well
adapted to specific agroecological conditions
of Kerala.

d. Demonstration of new Varieties in On-Farm
Trials

Establishment of the demonstration farms
to showcase successful climate-resilient spice
cultivation techniques and serve as learning
hubs for farmers and other stakeholders.

2. Genetic Improvement:

Implementing targeted breeding programs
that focus on developing spice varieties with
improved traits such as drought tolerance,
disease resistance, and heat tolerance. The
strategies one can consider include

a. Genomic studies: Conduct of comprehensive
genomic studies to understand the genetic
makeup, diversity, and functional traits of
spice crops is much more crucial for using
novel genetic and genomic approaches.
Utilize advanced techniques such as next-
generation sequencing to generate high-
resolution genomic data.

b. Trait Mapping: Identify and map key
traits related to climate resilience, such as
drought tolerance, disease resistance, and
heat tolerance, using quantitative trait loci

(QTL) analysis and genome-wide association
studies (GWAS).

c. Marker-Assisted Selection (MAS) Employ
molecular markers associated with desired
traits to facilitate the efficient selection
of climate-resilient spice varieties. MAS
enables early screening of plants for specific
traits, expediting the breeding process and
enhancing the precision of trait selection.

d. Genomic Selection (GS): Utilize genomic
information and statistical models to predict
the performance of spice varieties, allowing
for the selection of superior genotypes
without extensive field evaluation. GS
accelerates breeding progress by enabling the
selection of high-performing individuals at
the seedling stage.

e. Genetic Engineering or Transgenic
Approaches: Utilize genetic engineering
techniques to confirm the roles of such
identified or mapped genes responsible for
desirable traits and can further transferred
through transformation, modified through
gene editing etc. This can include genes
related to stress tolerance, disease resistance,
and enhanced productivity, improving the
resilience of spice varieties.

f. Gene Editing: Employ precise gene editing
tools such as CRISPR-Cas9 to modify specific
genes and enhance desired traits in spice
crops. Gene editing provides a targeted
approach to introduce beneficial genetic
variations without introducing foreign genes.

3. Speed Breeding Approaches

The problem associated with the majority of
horticulture crops was its long juvenile cycle
and slow seedling growth due to polyploidy.
This will affect the genetic gain realized in unit
time. If one could hasten the generation cycle
through manipulation of growth conditions,
treatment of plant growth regulators, and
premature establishment of embryo growth
under axenic conditions, one can advantage in
reducing the breeding cycle.Such techniques
will come under “Speed breeding techniques”
whichenable the identification of climate-
resilient spice varieties in a shorter time frame,
allowing for faster variety development and
deployment.It utilizes controlled environment
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chambers or growth rooms to accelerate plant
growth cycles and increase the number of
breeding cycles per year. Manipulation of light
conditions, such as extended photoperiods or
specific light spectra, can further enhance plant
growth and development. Implement rapid
generation advancement techniques to shorten
the breeding cycle and enable early selection of
desirable traits.

4. Use of Tissue Culture Techniques:

a. Micropropagation: Utilize tissue culture
techniques for large-scale multiplication
of selected elite spice plant varieties.
Micropropagation allows for the rapid
production of disease-free, genetically
uniform plantlets, ensuring the availability
of high-quality planting material.

b. Somaclonal Variation: Exploit the natural
genetic variations that arise during tissue
culture to select desirable traits related
to climate resilience for crops propagated
vegetatively and yield no true seeds.
Somaclonal variation provides a valuable
resource for identifying and selecting high-
yielding and stress-tolerant spice plants.

c. SomaticInterspecific Hybridization: Combine

the desirable traits of different spice species
or genera through somatic hybridization

techniques when there is a crossability barrier.
Interspecific hybridization allows for the
transfer of genes for disease resistance, stress
tolerance, and high yield from wild relatives
or closely related species to cultivated spice
varieties, enhancing their climate resilience

5. Policy Frameworks and Market Access:

Developing  supportive  policies  and
regulations that encourage the adoption of
climate-resilient spice varieties, promote
sustainable agricultural practices, and facilitate
access to inputs, finance, and insurance.
Facilitating market access for spice farmers
through value chain development, market
intelligence, and fair-trade practices, ensuring a
sustainable and equitable spice industry.

Conclusion: The development and adoption
of high-yielding climate-resilient spice varieties
require a multi-faceted approach, encompassing
preservation of genetic resources, genetic
improvement, hasten the breeding generation
cycle, farmer empowerment, and policy support.
By implementing these strategic approaches, we
can enhance spice crop productivity, reduce
vulnerability to climate change, and promote
sustainable livelihoods for spice farmers,
ensuring a resilient and thriving spice industry
in the face of climate challenges
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Problems Confronting Kerala’s Rubber Plantation Sector

James Jacob, Managing Director, Plantation Corporation of Kerala Ltd., Kottayam

Although Kerala is gradually losing its
monopoly in rubber production to other states,
particularly Northeastern region of India, rubber
cultivation still contributes substantially to the
state’s agrarian economy. Giving a permanent
tree cover to nearly 15% of the geographical area
which constitutes about 22% of the cropped
area, rubber plantations are the single largest
repository of trees outside forests in the state.

It is true that rubber cultivation has
become unremunerative in Kerala due to poor
productivity, high costs of labour and inputs
and low price of rubber on which the grower has
least control. Rising age of the rubber trees due
to delayed replanting, unscientific management
and tapping practices, climate change, labour
shortage, absentee growers, general apathy of
young generation to agriculture, small size of
holdings etc. contribute to poor productivity
and high cost of production. Nearly half of the
rubber plantations in the state is old/senile with
very low productivity. Immediate focus should
be on replanting these areas. Extending financial

support to small rubber growers to replant old/
senile rubber trees may be more sustainable
than providing price support.

While input costs and labour wages are
unlikely to decrease and market price of rubber
cannot be artificially increased in a free market
economy, efforts should be made to reduce
quantum of inputs and labour intensity to
reduce cost of production. Rubber Board has
made several recommendations for improving
productivity and reducing costs which are yet to
reach the grower community.

Indian tyre industry is concerned about the
growing deficit in domestic rubber production.
Government of India is proactively promoting
new rubber cultivation in the Northeastern
region and several states outside Kerala. Studies
show that climate change will make more areas
in Northeast India better suitable for rubber
cultivation even as rising temperatures will
decrease growth and productivity of rubber in
Kerala in the years ahe
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Raising production and productivity in Coffee
George Daniel and M. Senthilkumar, Regional Coffee Research Station, Chundale PO, Wayanad

Kerala is the second largest producer of coffee
in India. Kerala occupies twenty percent of the
planted area and produces 20.4 percent (2022) of
the total coffee output in the country. Presently,
Robusta occupies the total area cultivated under
coffee in Wayanad and Arabica coffee is restricted
to the high altitude track of Idukki district and
Nelliampathy hills of Palakkad district. Kerala
produces 69,900kg of Coffee out of which robusta
coffee production is 68000 kg (97.3%) and
Arabica 1900 kg (2.7%) of the total coffee output
of the State. Though Kerala produces around 28
percent of robusta production of the country the
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productivity is low (839kg/ha.) when compared
leading producer Karnataka (1345kg/ha.).
This low productivity is mainly due to lack of
irrigation facilities in Kerala. Karnataka growers
achieved the high productivity by irrigation
since robusta responds very well to it. There
exists a vast scope to increase the productivity
by adopting scientific methods of cultivation
practices in coffee. Some of the important
interventions which can transform the estates
and are presently neglected by majority of Kerala
growers listed below.



* Development of irrigation facilities (Coffee
Board support schemes are available)

* Replanting of aged coffee plantations with
suitable Arabica or Robusta selections in
consultation with Coffee board liaison offices
(Coffee Board support schemes are expected)

* Adopt mechanisation wherever possible
and new planting should be done with due
consideration to mechanisation (Coffee Board
support schemes are available).

* Arabica growers must pulp their coffee
and produce parchment by wet processing
(Coffee Board support schemes are available).
Robusta growers may also attempt for pulping
since it is a value addition easily may be

adopted at estate level.

* Old robusta plantations may be replanted
with high yielding robusta clones in a phased
manner

* High density planting with compact sized
Congensis X Robusta (CxR) hybrids for better
yield and quality.

* Recycling of farm wastes and on farm
composting to integrate nutrition.

* Adoption of top grafting technique to convert
the old moribund robusta plants to productive
ones.

* Vacancy filling and consolidation of farms

* Retention of optimum shade
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Spices as nutraceuticals: business potential of Kerala state
E. Jayasree and Anees K., ICAR Indian Institute of Spices Research, Marikunnu PO, Kozhikode

Nutraceuticals are oral dietary components
naturally found in foods and believed to have
medical or health benefit. From the traditional
indigenous knowledge, modern science has
developed wide variety of nutraceuticals. Kerala
being land of spices and Ayurveda, there is a huge
potential for connecting unexplored wealth of
knowledge from traditional medicinal systems
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with more viable business opportunities.
Considering spices’ safety as natural source of
many nutraceuticals like, fiber, polyphenols
antioxidants etc., coupled with the strong base
of grandma’s medicine in the form of ITKs, the
state needs more investment for R&D efforts to
unravel the molecular mode of action of the
wonderful natural treasure for developing novel



and effective nutraceuticals. By virtue of spice’s
proven record of age-old consumption, it has
been undoubtfully established that quality spice
is safe for human consumption even at higher
doses. The states regulatory mechanism needs
to be put in place to avoid the misuse of this
potential niche of nutraceutical market. The state
can use bottom-up approach wherein, wealth
of information already available in traditional
medicine from developing nutraceuticals
from spices. Collection of information and

technologies from R&D institutes can also be used
to develop lead molecule-based nutraceutical
advancements. The development of modern food
items viz. nutria-bar with medicinal properties
of spices can be a gamechanger in this field,
which not only earn money for the state, but also
attract tourists to the state. Global nutraceuticals
market size was around USD 396,291.9 million
in 2021 and may expand at 5.2% CAGR from
2022-2030. Kerala is well poised to capitalize the
increasing demand in the nutraceutical sector.
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Agriculture In The Digital Era And Beyond -

The Kerala Perspective
Ajay George Varghese, Chairman and Managing Director of Bipha Group

Kerala is traditionally been an economy
which primarily relied on agriculture - especially
spices and plantation crops. It is one of the states
in India which had implemented land reforms
as part of the post independence reforms on land
and agriculture , which prompted redistribution
of land and fragmented holdings to small
holdings and plantations. Kerala has adopted
a maximum limit of 15 acres for an individual
family. It had them classified Plantation as an
industry and allowed larger land holdings for
classified crops.

The agriculture sector performed well for
decades and was one of the prime foreign
exchange earners in the post independent
India. The growth in the plantation sector and
the income generated by the sector benefitted
Kerala’s economy for decades on end. The prices
of most of the plantation produce was relatively
remunerative / profitable until a decade back ,
when the crop prices stagnated and input costs
substantially escalated , with a concurrent
lack of local skilled labour. The sector has now
stagnated and in the verge of decline , and has
not witnessed any major policy reforms to trigger
growth.

Growth, only comes at a cost of disruptive
reforms. It is probably high time for us to
evaluate our achievements in agriculture in
the last few decades and understand where we

stand as a state as compared to our peers and the
nation as a whole.

If you follow the five year plans of the Central
government which was instrumental in charting
our sector wise growth plans .The country had
followed Five year plans for decades to clearly
chart its growth into a self sufficient country .
Five year plans had always clearly spelled out
the agenda and the priority for the nation on the
basis of a national priority and agenda.

India as a country has started focussing on
Horticulture from the Seventh five year plan
till date by offering promotional schemes to set
up farms,processing centres, cold chains , and
FP.O’s..The allocation of Eight five year plan for
promotion of horticulture was raised to Rs 1000
crore from Rs24 crore in the Seventh five year
plan. There has substantial increase in area of
cultivation and production as well.

The Twelfth five year plan (2012-17) had
clearly projected that Indians shall consumer
more of fresh fruites and horticulture produce
owing to rising income levels and disposable
incomes. If we examine the likes of Madhya
pradesh ,Himachal ,Maharshtra and Punjab -
these states started producing — Citrus, Apples,
Grapes ,Mangoes and became larger suppliers
of these horticulture produce- ensuring better
remuneration and returns to its farmers.

If you compare the same with the five year
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plans of Kerala and the priorities of other states
— there seems to be a marked deviation from the
best practices followed by other states on the
agenda set out by the other progressive states.
We seem to have missed out on the marked
emphasis of consumption towards horticulture
produce.

Somehow, we seem to have been stuck to our
mundane process of thought of land as an asset
rather than as a productive resource for further
revenue and wealth creation. We somehow seem
to have forgotten the fact that today the prices are
determined by global demand —supply matrixes
rather than by subsidized policy controlled
agriculture production policy.

We seem to be forgetting the fact that when
one commodity declines we may need to switch

to others on the basis of the market demand,
and the best use of finite resources available
within our state. A clear case in point appears
the a recent piece of date which I happened to
come across which mentions about the return on
investment from various crops

Kerala with its knowledge, manpower , land
resources, climatic conditions and the amazing
connectivity to the world has a huge potential
for growth in the agriculture sector , provided
we are willing to make small amendments in
reforms to usher an era of plenty. An era where
a farmers household must rejoice. Kerala has the
capability to create new models of development
which is always emulated and considered as
transformational. Lets create the new model in
Agriculture — made in Kerala.
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Revisiting panchayat resource mapping programme for

rejuvenating agriculture in Kerala

Srikumar Chattopadhyay, (Retd) Scientist, Centre for Earth Science Studies,
Thiruvananthapuram, Presently at Gulati Institute for Finance and Taxation, Thiruvananthapuram

Agriculture is one of the priority sectors for
Kerala’sdevelopmentand building NavyaKerala.
Stagnation of crop productivity, declining
natural fertility of soil, diversion of agricultural
land for non-agricultural uses, lack of water
availability and climate change related vagaries
are some of the emerging problems hindering
agricultural growth. Globally, there is renewed
thrust on strategic spatial plan based on foresight
methodology for rural area development, where
the main focus is on agricultural system.
In this context, spatial data-based scenario
method is perhaps the most effective tool for
foresight projects as Prof. Altukhov (2014) of
the Russian Academy of Sciencessuggested. It
provides better understanding of the situation
and assessment of potential threats and
identification of favourable opportunities for
determining the most likely activities in all

spheres of the agro-industrial complex, as well
as, increasing the level of their adaptation to the
changes in the external environment. Adopting
such approach requires mapped data on natural
resource potential, location specific conditions
that determine the development of agricultural
production, and location of social facilities and
infrastructure in the rural areas including growth
points. Involvement of different social forces
and more active use of knowledge paying special
attention to the discussion of opportunities,
and stimulating fundamental changes in the
existing paradigm of agricultural development
are necessary components for successfully
combining systematic and synergistic foresights.
In this context, revisiting panchayat resource
mapping programme assumes significance. The
PRM programme was initiated by the Centre
for Earth Science Studies in collaboration with
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Kerala State Landuse Board and Kerala Sastra
Sahitya Parishat in 1991. The original module
consisted of scientific evaluation of land and
water resources, participatory mapping of
landuse, and assets in cadastral scale and
finally preparation of environmental appraisal
map for landuse planning. During last thirty
years there had been substantial change in
landuse practices, infrastructure and land-
human relationshipacross the state.At the
same time space technology has leapfrogged
opening enormous possibilities in mapping
science. Geospatial Technology including
Remote Sensing (RS),Geographic Information

System  (GIS),Global  Positioning System
(GPS) and now drone survey have enabled in-
depth data collection andundertake precision
analysis. Under thesecircumstances, it is now
proposed to adopt a hybrid method for PRM
combining revenue survey map and geospatial
technologiesto assess ground level condition,
capture the changes and develop spatial plan
for agricultural development in the state along
with future scenario. This paper proposes
to deliberate on these issues and advocate
relaunching of PRM with specific objective of
preparing strategic landuse plan for agricultural
development.
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The Practice of International Labour Laws in India
A.V. Jose, GIFT

This paper discusses the challenges and
potential of labour regulations in India,
examining the historical role of the International
Labour Organization (ILO) in promoting norms
for the governance of work and the difficulties
developing economies face in adapting standards
created in industrialised societies. The author
argues that India’s post-independence labour
protections have not generated employment
or income growth and highlights the need to
extend social spending in key areas, such as

education and health, to empower low-income
workers and strengthen their bargaining power
in the labour market. Additionally, the author
suggests the establishment of institutions for
means-tested social assistance and contributory
social insurance to protect the basic incomes
of all workers. Ultimately, an inclusive policy
framework that protects all workers’ economic
and social interests, regardless of employment
status, is crucial for India’s progressive evolution
of labour regulations.
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Timely and Adequate Credit for Agriculture
T.V. Subhash IAS

One of the major challenges in the agricultural
sector is issue in credit delivery system of
agricultural scheme. Hence, understandably,
timely and low-cost credit from institutional
sources for agriculture is critical need for the
sector, since it lends liquidity to the farmer
whenever they are in need of it. Usually the
farmers depend heavily on non-institutional
credit sources like private money lenders
whose loans are expensive and conditions
are exploitative. Therefore, all farmers to be
included in the institutional credit ambit so
as to save them from the clutches of private
money lenders. Farmers generally need two
types of credit as follows: (1). Working Capital
Loans for purchase of utilities and payment for
labourers etc; (2).Term Loans (medium term
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and long term) for purchase of capital goods
(machineries) and creation of infra structure
(like irrigation facilities, Post-harvest handling
facilities, pack house, vehicles etc.). Working
capital loans are usually facilitated through
Kisan Credit Cards (KCC) and the other needs
through term loans. The issue of the credit to
the farmer needs to be fixed based on the cash
flow to the SB account, loan amount can be
optimized and collaterals can be exempted. If
the farmers payments from different sources
(VFPCK markets, Horticorp, Supplyco, different
subsidies from Departments) are routed through
their SB accounts. By monitoring the cash flow
the banker can assess the scale of operations
of the farmer and accordingly credit limits
can be refixed and collaterals can be revisited.



Procedures can be simplified for such farmers.
These loans should be protected by crop
insurance services. In case of crop loss or yield
loss, the crop insurance compensation will help
them to service the loans. Co-operative sector as
well as multi agency network plays an important
role in the provision of farm credit. Usually the
farm credit portion of the Kerala Banks are at low
and has to be increased. Rural credit agencies
and its schemes have failed to meet the needs of
the small and marginal farmers.

Thus, lesser attention has been given on the
credit needs of the needy farmers whereas the
comparatively well-to-do farmers are getting
more attention from the credit agencies for
their better credit worthiness. The major draw
backs of the agricultural credit systems are (1)
cumbersome procedures and formalities of credit
institutions; (2) high interest rate, (3) insufficient
mortgage, (4) lack of interest for financial
institution for agricultural credit, (5) no banks
in the vicinity, (6) collateral security; (7) lack of
awareness about credit packages. Therefore the
Government should take earnest steps to instil
confidence in the debt-ridden farmers for the
prevention of farmer suicides for ever by the
introduction of ‘relief funds’ or ‘relief loans’ so
that the immediate financial requirement can be
met by them. Some of the significant steps to be
considered include the following: The approach
of the financial institutions needs to be changed
while attempting for recovery from the debt
ridden farmers and an integrated resource base
analysis and separate fringe credit support for
them should be extended so that they would be
brought above the repayment threshold level.

The loans taken by the real and full time farmers
for their needs like housing, medical treatments,
marriages, children’s education and other
unavoidable consumption needs are also to be
treated as agricultural loans as the repayment
is to be made from farming. There is a need
to strengthen the Mental Health Programmes
at primary health care level, involvement of
extension officials and institutions so as to
offer support and counselling to vulnerable
farmers. The Self Helping Group Bank Linkage
programme is the most appropriate financial
mechanism to extend credit to marginal farmers.
Livelihood finance, which is a comprehensive
approach to promoting sustainable livelihoods
for the poor, is the need of the hour. Co-operative
credit societies should be organised to make it
efficient and purposeful for delivering the best
in terms of rural credit. Moreover, these societies
may be transformed into a multi-purpose
society with sufficient funding capacity. An
‘Agricultural Credit Relief Fund’ is to be formed
for addressing the waiver of loans in the event
of natural calamities. Take an integrated credit
requirement approach combining farm and
consumption needs and has to be adopted by
the financial institutions. The agricultural credit
must be monitored from the time of disbursal
to the repayment. Emphasis on above strategies
needs to be institutionalized for providing timely
and adequate credit support to all farmers with
particular focus on small and marginal farmers
and weaker sections of society to enable them
to adopt modern technology and improved
agricultural practices for increasing production
and productivity of agriculture sector.
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