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Crop Rotation in Kerala:
A case study of Kaduthuruthy Block

K.K. John

1. Introduction

Agriculture in Kerala had the distinction of having the highest gross income per net cropped
are in India at the beginning of the plan era.  The State could not, however, sustain this
position due largely to the failure of the productivity of its major crops to keep pace with
the growth rate in other important agricultural states in the country.

Despite considerable investment in agriculture, Kerala has not taken full advantage of its
rich resource endowment by way of high rainfall, productive soil and diverse biological
wealth.  Efforts in the past have been largely aimed at optimising the use of land for
agriculture without commensurate effort for securing higher levels of productivity.  The
overall average growth rate recorded by the agricultural sector in the state between 1960
and 1990 was around 1.66 percent as against the national average of 2.71 percent.  The
contribution of the agricultural sector to the state domestic product declined from 66
percent in the early 'fifties to 25 percent in the mid -'nineties. The percentage contribution
of agriculture to state domestic product declined from 33.62 percent in 1982-83 to 21.86
percent at the end of 1988-99. (Economic Review, 1999).  The slow pace of development
in agriculture seems to have retarded the overall growth of the economy during this period.

According to Kannan K.P and Pushpangadan K. (1988), "The performance of Kerala
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agriculture during 1962-63 to 1985-86 has not been impressive. This period has two district
phases in terms of agricultural growth, say (a) 1962-63 to 1974-75, during which period
there was an overall increase in the rate of growth of area, production and yield for all
crops while in the  (b) period, 1975-76 to 1985-86 there has been stagnation in the growth
rate of aggregate area, production and productivity.  Despite the fact that the value of
agricultural product per unit of land in Kerala is one of the highest in the country because
of the diverse crop combination and the high value of many crops, "the symptoms of
stagnation during the past decade is bound to constrain the growth of the overall economy
of the state". (Kannan and Pushpangadan, 1988).

The net area sown which formed 46.6 percent of the geographical area in 1952-53 had
gone up to 56.9 percent in 1978-79 recording an increase of about 25 percent.  It was only
during the sub-period from 1965-66 to 1970-71 that there was a remarkable addition to the
area sown more than once.  During the period of five years it increased by 56 percent
whereas in all other periods it was only around 15 percent.  If we consider the entire
period, it appears that more attention was paid to for intensive cultivation because of the
limited availability of arable land in the state.  The extensive phase of agricultural growth in
Kerala was practically over by 1970-71. (Pillai, P.P, 1982).

During the past few years, the area under food crops has declined substantially.  Even as
the state has a history of chronic food shortage, the land used for cash crops and non-
agricultural purposes increased rapidly.  Rice, the principal food crop of Kerala, is fighting
a grim and losing battle against inroads by cash crops.  The area under rice declined from
54.1 lakh hectares in 1991-92 to 3.53 lakh hectares in 1998-99 and the production of rice
decreased from 10.67 lakh tonnes to 7.27 lakh tonnes during the same period.

Reasons for agricultural stagnation

The agricultural sector is thus losing its past dynamism and resilience.  Low productivity
of major crops, high cost of cultivation of almost all crops, inadequacies in processing and
marketing arrangements, wide fluctuations in prices, presence of militant trade unionism,
increasing incidence of subdivision and fragmentation of holdings, and attitudinal changes
on the part of the farming community (as farming is not considered any longer a symbol of
social status) are some of the major reasons for the present state of affairs in the agriculture
sector.

Against this background of stagnation it is imperative that the agricultural growth is
accelerated by means of intensification of cultivation wherever feasible, but more importantly,
by a break-through in productivity. (Kannan and Pushpangadan, 1988)

It has been observed that the proportion of barren land in the State has been increasing
because of the non-profitable nature of rice cultivation and shortage of farm labourers.
The young generation in Kerala including those belonging to the farming class and the
landless agricultural labourers, consider it infra dig to engage themselves in farming activities.



7

The problem

Though there has been stagnation and deceleration in the growth rate of agriculture at the
macro level, certain different tendencies are prevailing at the micro level.  It has been
observed that in certain parts of the District of Kottayam, rotation of crops (eg: rice-
vegetable, rice-banana rotations) is being practiced in the paddy fields.  A distinguishing
feature of the cropping pattern of this area is that conversion of paddy-fields permanently
into other crops is minimal.  In several other parts of the State, paddy-fields are being
converted into garden lands for cultivation of commercial crops and for construction of
residential and commercial buildings.

This sort of crop rotation has been effected in this area without any support from the
Government departments, local governments or any other institutional agencies.  So long
as the State of Kerala is not self-sufficient in the production of vegetables and is depending
on other States like Tamil Nadu and Karnataka for the purpose, marketing of vegetables
within the State poses no problem.  The Agricultural Marketing Unit of the Kerala Agriculture
Department estimated that the present production of vegetables in the State to 5.8 lakh
tones in 2000-01 and the purchase of nearly 7.5 lakh tones from the neighbouring States.
Even this quantity meets only less than 50 percent of the consumption requirements of the
State based on the ICMR recommended levels of the intake of vegetables. Hence, there
exists immense scope for the production of vegetables in the State.

In the decentralised planning process, the Government of Kerala aims at bringing more
land into cultivation and improving agricultural operations.  In other words, the government
aims at increasing agricultural production and productivity of land.  Assistance under the
decentralised planning is meant to enable panchayats to initiate the preparation and
implementation of local level, need-based plan programmes for development.  The aim of
the plan is to achieve sustainable development as part of the overall development of the
economy.

Governmental intervention through incentives is conducive to agricultural development.
But even with incentives, the State of Kerala will not be able to achieve self-sufficiency in
the production of rice.  This means that Kerala will have to depend on the neighbouring
States like Tamil Nadu, Karnataka and Andhra Pradesh and the statutory rationing system
for meeting its consumption requirements of rice.

The agro-climatic endowments in Kerala are considered to be suitable for a wide variety of
horticultural crops ranging from tropical to semi-temperature varieties of fruits and
vegetables.  But no organised effort has taken place in the State for tapping this potential on
a commercial basis.  Similarly, the State has not yet evolved a strategy which is viable and
sustainable.

It is in this context that the present study was undertaken.  It endeavours to examine the
economic aspects of the rice-vegetable rotation system at work in a selected locality and
its institutional and environmental impacts.  The study was done in the Kaduthuruthy
Block in Vaikom taluk of Kottayam district.
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The Kaduthuruthy block consists of seven panchayats with an area of 187.75 sq.km. The
panchayats are Kaduthuruthy, Kallara, Manjoor, Mulakkulam, Neezhoor, Thalayolaparamby,
and Velloor.  As per the 1991 census, the total population in the Block is 155676; the vast
majority of the farmers in the area are small and marginal farmers having less than 0.5
hectares of land.  The land in the entire area appears to be fertile and most of the land,
including the paddy fields and garden lands belong to the same agro-climatic zone.  The
major traditional crops of the area are rice, coconut, tapioca, ginger and rubber.

The rice-vegetable rotation began in Manjoor and Neezhoor panchayats.  Gradually this
practice spread to Kaduthuruthy, Vellor, Thalayolapparambu, and Mulakulam.  Kallara
panchayat is predominantly a low-lying area where rice is the major crop.  It is only in this
panchayat that the rice-vegetable rotation has not taken roots.

The specific objectives of the study are the following

1. To examine the economic impact of crop rotation on the productivity of land, levels of
income and employment.

2. To examine the feasibility and viability of crop rotation as a solution to agricultural
stagnation in Kerala.

3. To examine the feasibility of linking the process of crop rotation with decentralised
planning to make a sustainable development process in the agricultural sector.

4. To examine the extent of disguised tenancy and the of rent structure in the area and the
problems, if any, associated with it.

5. To examine the impact of the presence of KHDP on the marketing of vegetables and
banana and to examine whether the farmers get reasonable prices as a result of the
presence of the KHDP.

6. To examine the landownership pattern in the area.

7. To examine whether the vegetable cultivators of this area follow scientific methods of
cultivation.

8. To examine whether crop rotation through disguised tenancy has improved the economic
and social status of landless agricultural labourers.

The major focus of the study was on the changes in the cropping pattern in various parts
of the Kaduthuruthy block since the mid 'seventies.

Method

The study was basically exploratory in nature.  Preliminary enquiry made in the office of
the Asst. Director of Agriculture and the Krishi Bhavans of various panchayats revealed
that vegetable cultivation is widespread in the block.  A pilot study was conducted during
May-September 2001 to locate the major areas of vegetable and banana cultivation in the
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paddy-fields. The field centres of Vegetables and Fruits Promotion Council, Kerala (VFPCK)
and the vegetable markets in the area were also surveyed during the pilot study.

An extensive field investigation was conducted in all the seven panchayats of Kaduthuruthy
block from March to October 2002.  Four-hundred and thirty-eight vegetable growers
were interviewed with a pre-tested schedule.  The sample comprised 38 vegetable farmers
from Kallara, 60 from Kaduthuruthy, 61 from Mulakulam, 10 from Velloor, 56 from
Thalayolaparampu, 105 from Neezhur, and 108 from Manjoor.  Cluster sampling method
was used for selecting the farmers in the different panchayats.

The report is divided into six chapters.  The second chapter deals with state policies for
promotion of agriculture, organic farming and sustainable agriculture.  The costs of
cultivation of rice, banana and vegetables in rotated and non-rotated farms are discussed in
Chapter 3.  An analysis of the levels of production, productivity, prices and income of the
farmers and of the marketing facilities and credit facilities is undertaken in Chapter 4.  The
major conclusions are drawn and a few recommendations have been made in the final
chapter.
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2. Crop Rotation and Its Impact on the Economy

The advantages of specialisation are frequently counter-balanced by others, many of them
peculiar to agriculture, obtained by growing a number of products on the same farm.
Different crops require different things from the soil; the combination or rotation of crops
may therefore utilise more fully the properties of the soil than does concentration year after
year in one crop.  Cereals use a great deal of nitrates but few sulphates; cabbages and other
vegetables, on the other hand, take much sulphates from the soil, while root crops make
heavy demands on phosphates.  If different crops are grown in successive years, they will
utilise different salts; moreover, it is often possible to restore the elements which one crop
removes by planting another.

Crop rotation may be defined as a "Process of growing different crops in succession on a
piece of land in a specific period of time without decreasing the soil fertility". (Sahai,
V.N.1992).  The number of crops grown on a piece of land per unit of time period is called
intensity of crop rotation.

Intensity of crop rotation = Number of crops grown in rotation x 100
                                                      Duration of crop rotation

The objectives of crop rotation are manifold:   (1) proper utilisation of nutrients from upper
and lower levels (2) economy in the use of manures and fertilisers (3) use of labour, animal
and implements throughout the year (4) control of diseases and insect pests (5) control of
soil erosion and (6) economy in the use of irrigation water.

The crops having deep root system should be grown after crops with shallow root system.
The difference in the habit of the root system helps in the absorption of nutrients from
different depths and the maintenance of soil fertility.  The crops requiring more fertilisers
should be followed by the crops which require fewer fertilisers.  More exhaustive crops
followed by less exhaustive crops economise the use of fertilisers eg. wheat-cotton.  The
crops having high water requirement should be followed by those needing less water.  In
regard to irrigated crops, those requiring heavy irrigation are followed by others which
require only light irrigation.  In this way, crops can be raised with greater economy of
irrigation water (eg. rice followed by gram).

Leguminous crops should be grown after non-leguminous (non pulse) crops; leguminous
crops fix nitrogen in the soil, which forms useful plant residues available for the succeeding
crops (eg. rice-pea),  further all the varieties of crops of the same family should not be
grown in succession so that insects, pests, diseases and weeds may not perpetuate.  Control
of insects and diseases may be done by growing different crops. An ideal crop rotation
should provide proper utilisation of land, labour and animal. An ideal crop rotation can
provide maximum employment to the labour force. A balance in the level of soil fertility
can be maintained by crop rotation.  Crop rotation preserves the good physical properties
of soil.  The soil on which the same crop is grown repeadely often becomes sick.
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Further, crop rotation enables the farmer to spread his risks.  If he concentrates on one
product, a harvest failure or a price collapse may ruin him; by producing several saleable
goods   he avoids putting all eggs in one basket, since it is unlikely that many products will
all fail during the same year. (Cohen, R.L.1951).

For all these reasons, the total cost of growing a number of products on one farm is often,
but not-always, lower than if each product were grown in a farm specialising on it alone.
Farmers in many areas can reduce their costs by growing several products but not
necessarily by producing a large number of commodities. The advantages can often be
obtained when only a few carefully selected products are grown.

Growing best-adapted crops

A successful farm must provide a profitable farm business, a cheerful place in which to
live and a wholesome environment for children.  It must allow the family a share in the
better things of present-day civilisation. (Frank and Waller, 1928).  Success in farming is
determined largely by the judgement of the individual farmer in the choice of crops best-
adapted to climatic and soil conditions, their marketing possibilities as also his personal
preferences  If he selects crops well-adapted to climate and soil and for the marketing of
which local facilities are available, the farmer will be able to produce these crops most
surely and at the lowest possible cost.  Often it is possible to produce only one-half or two-
thirds of the yield secured by farmers located more favourably for the production of these
crops.

The criteria for operations involved in growing crops successfully include the following:

1. Choose crops adapted to the season;

2. Consider temperature, precipitation and sunlight in relation to crop production;

3. Investigate the climatic adaptations of crops;

4. Grow the crops that are best adapted to the soil conditions and crops that are most
effective in maintaining fertility;

5. Grow the crops that can be marketed most effectively-either directly or as feed for
livestock.

Growing crops in rotation

When a succession of different crops is grown on the same soil, crop rotation is being
practiced.  The practice of growing the same crop upon land year after year is fast giving
way to the practice of growing crops in rotation.  Farmers find many advantages in rotating
their crops and experiment stations have data to show that it is generally much more
profitable to rotate crops than to use land year after year for the same crop. (Joseph and
Jackson, 1948).

Advantages of crop rotation

The advantage of crop rotation generally are:
1. Demand for labour is distributed throughout the year.
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2. Crop succession helps to reduce cost of cultivation.
3. Control of weeds, plant diseases and insect pests is comparatively easy and cheap.
4. Easy availability of hay, grains etc. for livestock.
5. Leguminous crops help to maintain the levels of organic matter and nitrogen in the soil

The maintenance of soil fertility is assured by growing crops in a carefully planned rotation,
in the cause of which proper application of manure; numeral fertilisers and lime are
administered.

Crop rotation in vegetable cultivation

If the same vegetable crop is grown continuously on the same piece of land for several
years the quality and quantity of the yield gradually fall until finally it reaches an uneconomic
level (Tindall, 1978).  There are many reasons for this, the first one being the rapid increase
in soil organisms, pests and diseases which use the particular plant for food or as a favourable
host during some stage in their life cycles.  Perennial weeds are also likely to become a
serious problem.  Repeated planting of the same crop will obviously result in an increasing
rate of infection and infestation and the cost of control measures will rise accordingly.
The second reason is that the soil becomes exhausted as some of the minerals are used by
the plant for food.  Certain types of plant require large quantities of specific elements e.g.
the leafy crops which usually extract large amounts of nitrogen from the soil. Repeated
planting of the same type of crop on the same piece of land will therefore reduce the
reserves of the particular plant nutrients in the soil and lead eventually to deficiencies.

The third reason for rotational cropping is the need of individual crops for different cultivation
treatment for different types of crops.  Some, for example, need surface hoeing, others
earthing up, still others mouldering.  These different treatments applied successively to the
same piece of land assist in retaining or improving soil texture and fertility.

Traditional patterns of vegetable production

When transportation facilities were less developed than they are at the present time, small
communities were largely self supporting in vegetables. A few farmers or gardeners
produced more than they needed for themselves and sold the surplus in local markets.  In
purely agricultural communities, fresh vegetables were usually grown in kitchen gardens
tended by the women of the village and every household was generally self-supporting.
This arrangement was highly satisfactory since local preferences for particular varieties of
vegetables could be met.  This pattern continues in areas in which land is plentiful and
industries have not come up.

But in the urban centres, many members of the community cannot produce vegetables
needed by them because of the lack of suitable land for cultivation.  In many parts of the
tropics, the commercial production of vegetables has developed as a result of urbanisation.
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3. State Policies in Kerala for Promotion of Horticulture and Organic Farming

Agriculture in Kerala is passing through a very difficult period as a result of the steep fall
in prices of most of the farm produce.  Marginalisation of agricultural holdings consequent
on extreme subdivision and fragmentation, high degree of dependence on the farm for
livelihood and the decreasing family participation in farm operations with resultant increase
in paid-out costs, make the Kerala farm front vulnerable to the onslaught of global competition.
In Kerala more than 75 percent of the agricultural land is devoted to perennial crops.  As a
result, the scope for adjustments in the short run to tide over the crisis is limited.  The
emerging scenario seems to be in need of a paradigm shift in agricultural development in
favour of consolidation of small holdings through appropriate institutional arrangements,
promotion of group endeavours and sharpening the competitive edge through improvements
in productivity and quality. (Economic Review, 2000).

Agriculture in Kerala contributed about 22 percent of the domestic product in 1999-2000
against more than 24 percent in 1993-94.  Out of the total geographical area of 38.85 lakh
hectares, the proportion devoted to agriculture is nearly 58 percent.  The trend in area
under various crops shows that the urge for replacing seasonal and annual crops by perennial
crops is persistent.  Seasonal/annual crops, namely rice, sugarcane, ginger, turmeric, banana,
tapioca etc; have declined in area.  On the other hand, perennials such as pepper, areca nut,
coconut, coffee, tea and rubber have consolidated their position and made significant
advances in area

Area under vegetables in Kerala

The opportunity for raising a variety of fruits and vegetables by taking advantage of the
varying climate and other favourable features remains largely untapped. Table 3.1 shows
that the area under seasonal vegetables and banana and plantains has been increasing at a
moderate rate but the area under tubers (except tapioca) has been declining.

Table 3.1 Area under vegetables in Kerala from 1991-92 to 1998-1999 (in hectares)

Year              Tubers except tapioca   Seasonal vegetables   Banana& plantain

1991-92 33066 21743 65069

1992-93 31057 21866 67957

1993-94 31914 25052 72148

1994-95 32030 23774 72566

1995-96 33098 17616 72861

1996-97 29585 17243 78079

1997-98 28906 24139 80640

1998-99 28768 24606 81468

Source: Directorate of Economics and Statistics, Government of Kerala
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State-sponsored programme for vegetables

The Government of Kerala started an 'Intensive Vegetable Development Programme' in
November 1997.  It was a scheme for commercial cultivation of vegetables through people's
participation for four years in selected areas through Harita Sanhgams.  A Harita Sangham
consists of vegetable farmers cultivating a minimum area of five hectares.  Subsidy at the
rate of Rs 50,0000 per Harita Unit is provided through the Panchayat-level Krishi Bhavans
towards the cost of high-yielding variety seeds, fertilisers, pesticides, irrigation, pandals,
plant beds, etc.  In the first phase an amount Rs.4.5 crore was utilised for this scheme in
selected areas.  Marketing support through the retail outlets of Horticorp was given to
these farmers.  In the first phase 27588 vegetable farmers were made members of the
Harita Sangham and the total production of vegetables increased by 2.3 lakh tones from
8881 hectares of land. It was estimated that a total of 13.46 lakh man-days of employment
was created in the first phase. (1997-'98).

In phase II (1998-'99) the amount spent in Harita Scheme increased to Rs.6 crore and in
the third phase (1999-2000) to Rs.7 crore.  The number of Harita sanghams increased
from 620 in 1997 to 1199 in 1999-2000.  The total area of cultivation of vegetables under
the scheme increased to 12885 hec. and the total vegetable production by 8 lakh tones.
The production programmes were limited to a procurement and sales network organised
by the Kerala State Horticulture Products Development Corporation (HORTICORP).  The
corporation has 735 sales outlets at important centres engaging unemployed youths on a
commission basis.

Since 2002-03 the Harita Scheme has been abandoned in those districts where VFPCK
scheme is available.

Kerala Horticulture Development Programme

KHDP was a scheme started in 1994 for promoting vegetable and fruit cultivation with the
financial assistance of the European Economic Community.  Its support was available in
three areas: production, credit and marketing.  To encourage and boost vegetable production,
it imparted technological and managerial assistance to the farmers and provided high-
yielding variety seeds from its seed processing plant in Alathur near Palakkad with an
installed capacity of processing 1.5 tonnes of seed per hec. KHDP made arrangements
with commercial banks like State Bank of Travancore, State Bank of India, Canara Bank
and Union Bank of India for providing financial assistance to vegetable growers on
concessional rates. The most important support was available in the marketing sector.
KHDP also assisted farmers to open marketing centres near their farms.  It operated
markets at 98 centres in seven districts viz. Thiruvananthapuram, Kottayam, Ernakulam,
Palakkad, Thrissur, Malappuram and Kozhikode.

These market centres were set up with the financial support of KHDP with a view to
empowering farmers by providing them direct market access, eliminating middlemen.  The
EEC assistance for the programme ended in 2001.  KHDP was replaced by the vegetable
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and Fruits Promotion Council, Kerala (VFPCK) with its Head Quarters at Kakkanad, Kochi.
VFPCK now extends its programmes to two more districts, namely Kollam and Alappuzha.
Now VFPCK and NABARD are engaged in planning and implementing schemes for
developing infrastructure facilities, including cold storage for marketing and export of
horticultural produce. VFPCK aims at building a self-sustainable export agency which will
be able to provide consultancy to develop a centre of excellence and to promote horticulture.

Integrated Nutrient Management System

During the year 2001-2002 the Directorate of Agriculture started a scheme called 'Integrated
Nutrient Management System' with an outlay of Rs.50 lakh for promotion of bio-fertilisers,
starting of vermin-nursery and strengthening of soil fertiliser/pesticides-testing laboratories.
The scheme intends to promote the usage of organic manure, bio-fertilisers etc. so as to
maintain and to enhance the fertility levels of the soil.

INDOCERT

INDOCERT is a nationally operating charitable trust accredited by the Spices Board of
India for certification of organic farmers, processors and traders. It functions as a platform
for training, awareness-creation and information-dissemination in organic farming. The
mission of INDOCERT is to provide reliable and affordable organic inspection and
certification service to farmers, processors, input suppliers and traders all over India. It
has technical collaboration with the Research Institute of Organic Agriculture and Bio-
inspection (FIBL) which is a certification Agency in Switzerland. The Swiss State Secretariat
of Economic Affairs has assisted INDOCERT for meeting its initial expenses for an initial
period of five years.  This non-profit trust is situated in Aluva in Kerala.
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4. Vegetable Cultivation in Kaduthuruthy Block

Kaduthuruthy Block is situated in the eastern part of the Vaikom taluk in Kottayam District.
The total area of this block is 187.75 sq.km.  It consists of 7 panchayats, namely Kallara,
Kaduthuruthy, Manjoor, Mulakulam, Neezhoor, Thalayolaparampu, and Vellor.  (See Table
4.1)

4.1 Panchayat-wise Distribution of Area in Kaduthuruty Block

Sl No.   Name of Panchayats      Are in sq.km

1. Kaduthuruthy 36.31

2. Kallara 27.48

3. Manjoor 29.98

4. Mulakulam 26.15

5. Njeexhur 28.91

6. Thalayolaparmpy 20.63

7. Vellor 19.29

Kaduthuruthy Block 187.75

Source: Government of Kerala, Land Resources of Kerala State (1995) Kerala State Land Use Board,
1995).

Kaduthuruthy Block belongs to the southern mid-land zone. The entire land area in Vellor,
Mulakulam, Manjoor, Kaduthurthy, and Njeezhoor belongs to the midland region and the
land in Thalayolaparambu and Kallara to the lowland region.

The major traditional crops of this area are coconut, rice, tapioca and banana.  In the
1960s and the early 1970s, when there was widespread famine in Kerala, the entire wetland
was under rice cultivation.

People considered it a matter of prestige to own and cultivate rice.  Paddy-fields were in
great demand and the price of wetland remained higher than that of garden lands in many
parts of the Block.  In certain parts of Neezhoor Panchayat, many attempts were made to
dig out garden lands near the streams to convert them into wetlands.

There has since then taken place a significant reduction in rice cultivation in the State.
Though the conversion of paddy-fields for construction of residential buildings and for
real estate business is minimum in this Block, rice cultivation is steadily declining in terms
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of area cultivated. Except in Kallara and in Thalayolaparampu, paddy-fields lying near
highways and adjacent to garden lands have been converted into lands for cultivation of
commercial crops like rubber, coconut and cocoa.   Even the hard-working farming
population had developed a tendency to keep their wetlands fallow, a phenomenon observed
in all parts of the Block.

With the spread of higher education, rise of emigration to the Middle East and rapid
urbanisation, the young generation of the farming community has developed an aversion
towards rice cultivation.

The paddy-fields had been mostly under the ownership of Nair and Brahmin communities
till the late 1950's. From the early 1960s ownership of large tracts of land passed on to the
Syrian Catholic Community, a predominant community in this area.  Land reforms and
economic prosperity of the Catholic community due to massive remittances from foreign
countries, increased employment in Schools, government and aided, in the 1980s.  Surpluses
created by the small and the medium farmers were the important factors responsible for
changes in the ownership of land in favour of the Catholics. Most of the aided schools are
now owned by the Catholic community.  Many of these schools were started in the 1970s
and 1980s.  The Catholic Dioceses of Pala and Kottayam started a number of aided schools
in this area and in these schools large numbers of Catholics of this area were appointed as
teachers.  The teachers belonging to the `land hungry community of Syrian Christians
began to purchase garden lands and wetland from the other communities.  Today most of
the wetlands in this block are shared between the Catholoc and the Nair communities.

The total area of wetlands in this area is estimated to be 13,903 ha.  In these wetlands a
large number of small and medium streams, ponds and wells exist.

Nearly 48440 hectares of land is under various types of cultivation. Cash crops like rubber,
coconut and cocoa are cultivated on 75% of the cultivated area.  Rice is cultivated mostly
in Thalayolaparamu and Kallara.  Crops such as banana, plantains, tapioca and vegetables
are cultivated in the rest of the area.

The total population of the area as per 1991 census is 155,676.  77,822 males and 77,854
are females.  The rate of literacy in this area is 97%.  Nearly 11 percent of the population
belongs to the Scheduled Castes and the Scheduled Tribes.

Kallara, Kaduthuruthy, and Thalayolaparambu panchayats have larger areas under wetlands
than in the other panchayats.  The total area under rice cultivation at present is only about
35% of the total area of wetlands in the Block.

The areas under the three major crops cultivated in the Block, namely rice, rubber and
coconut, are given in the following Table.
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Table 4.2 shows the panchayat-wise distribution of land in Kaduthuruthy Block

Table 4.2 Panchayat-wise Distribution of Area According to Dry lands and Wetlands
and under cultivation and Non-agriculture (in hectares)

Sl Name of the Dry Wet Total Net area Net area
No. Panchayat land land area under under

cultivation non
cultivation

1. Kaduthuruthy 8912 2975 11887 11743 144

2. Kallara 3534 3160 6694 6612 82

3. Manjoor 5392 1843 7235 7117 118

4. Neezhoor 6775 778 7153 7011 142

5. Mulakulam 5820 1349 7169 7020 149

6. Thalayolaparampu 2285 2508 4793 4648 145

7. Velloor   3138 1290 4428 4289 139

Total 35456 13903 49359 48440 919

The area under rubber is quite high in Neezhoor, Mulakulam, and Manjoor.  Rice cultivation
is found to be widespread in Mulakulam and Kallara.  The panchayats with large areas
under coconut are Kaduthuruthy and Thalayolaparampu.

Table 4.3 Panchayat-wise Distribution of Area under Major Crops (in hectares)

Sl.No Name of the Panchayat Rice Rubber Coconut

1. Kaduthuruthy 783.4 859.3 858.0

2. Kallara 1250.0 35.0 480.0

3. Mulakulam 1269.4 1801.9 305.0

4. Manjoor

5. Neezhoor 379.0 1402.5 323.7

6. Thalayolaparampu 155.0 2218.0 35.5

7. Velloor 602.0 .... 363.0

Total 4858.8 3015.2
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Until the beginning of the 1970s, the farmers of this area used organic manures like cow
dung, bone meal, lime, ash, groundnut cake compost, green manure etc.  They preserved
perennial trees for cutting green manures to be used in wetlands and for mulching in ginger
beds and coconut beds.  With the spread of rubber cultivation such trees were cut and
removed and people began to stop the practice of using green manure for mulching.  The
Green Revolution popularised and encouraged farmers to use chemical fertilisers.  At the
early stages most farmers were reluctant to use chemical fertilisers and pesticides.  Field
Publicity Bureaus and NES Block authorities constantly persuaded farmers to use chemical
fertilisers and pesticides through demonstrations of the experience of North Indian farmers
who reaped bumper harvests by use of modern inputs.  In consequence, greenmanuring
was progressively abandoned by farmers.

Vegetable cultivation in Kaduthuruthy

Large-scale vegetable cultivation was started in the Kaduthuruthy Block from the early
1970's.  Vegetable cultivation was introduced by the marginal farmers in the area from the
1960s in their garden lands as an inter-crop, in coconut farms in the plain lands after
harvesting tapioca in December- January and in paddy-fields after harvest in January. The
major vegetables cultivated included bitter gourd, snake gourd, lady's finger, brinjal and
cucumber.

Manjoor took the lead in the cultivation of vegetables followed by Neezhoor and
Kaduthuruthy. January-May was the major season for vegetable cultivation.  Small and
marginal farmers began to consider vegetable cultivation as a livelihood occupation during
this season.  In the initial years, ponds and wells were used for irrigation, employing
primitive methods.  Drawing water from ponds and wells with the traditional device of
Tekkukotta was in wide use.

The vegetable farmers depended on the markets of Kuruppanthara (in Manjoor) and
Thalayolaparampu for marketing their produce.  Most of them carried vegetables to the
markets by headloads as vehicular transport was not available in many parts of these
panchayats in those times.  Moreover, most farmers could not afford to use motor vehicles
on a rental basis.

The Tuesday and Friday markets in Kuruppanthara and the Tuesday and Saturday Markets
in Talayolaparampu soon became famous as vegetable producers' markets.  Merchants
from Ernakulam, Thodupuzha, Alappuzha, Pala, Kottayam, and Cherthala began to come
to these markets.  They later joined together into a group and began to dictate prices to the
vegetable growers who had little staying power in the market; they had little bargaining
power particularly because vegetables were highly perishable.  Most distress sales were
done during March-April, the peak season of vegetable harvest.

However, the paid-out costs of cultivation were very low as most of the agricultural and
marketing operations were done by the members of families themselves.
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These farmers got plentiful surpluses in the initial years.  Their success story encouraged
fellow farmers in other regions also to start vegetable cultivation.

With the spread of rubber and other cash crops, garden lands became increasingly scarce
for vegetable cultivation.  Even the marginal farmers began to use their tiny garden lands
for rubber cultivation as they found that rubber cultivation was highly profitable.  Besides,
the subsidies and loan facilities offered by the Rubber Board gave further encouragement.
Above all, in several cases, when neighbouring garden lands were converted into rubber
plantations, the marginal landowners had no option but to plant rubber.

Even tapioca and ginger cultivation suffered. The spread of root wilt disease in coconut
palms also speeded up the shift to cultivation of rubber.  Thus the cropping pattern in the
garden lands of Kaduthuruthy block shifted predominantly from multiple-cropping to mono-
cropping.

The shift in the cropping pattern resulted in loss of employment opportunities for agricultural
workers.  Their income and living standards fell. By the middle of the 1980s, wages in the
agricultural sector began rising and rice cultivation turned uneconomic. The ownership
pattern of paddy-fields was also undergoing significant change.  Government officials,
teachers, merchants, and relatives of gulf migrants acquired lands, mostly paddy-fields,
for residential purposes.  Certain holders of wetlands began to cultivate rice for one season
and leave the land fallow for the rest of the year.  Certain others began to leave the paddy-
field fallow all the year round.  Some of these paddy-fields began to be taken on lease by
marginal farmers and landless labourers for vegetable cultivation.

Disguised tenancy system in vegetable cultivation

Gradually, vegetable cultivation began to spread in paddy-fields.  Landowners began to
realise that it was profitable to discontinue rice cultivation and lease out their paddy-fields
for vegetable cultivation.  Vegetable cultivation in paddy-fields took different forms in
different panchayats and has become the major farm practice in the wetlands of Kaduthuruthy
Block.

Though the tenancy system was legally abolished by the Land Reform Act of the 1960s, a
'disguised tenancy' system has emerged.

Rice-vegetable rotation in Kaduthuruthy

Kaduthuruthy Block is a typical example of crop rotation practiced throughout the 1980s
and the 1990s.  The owners of paddy-fields cultivate rice for one season (from June to
September) and lease out their wetland for vegetable cultivation for the rest of the agricultural
year (from October to May).  In the low-lying paddy-fields, vegetable cultivation is possible
in one season only but in other areas two vegetable crops are possible in a year.
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Different systems of vegetable cultivation emerged in this area.  They include (1) The
owner himself cultivating vegetables in wetlands; (2) The entire wetland getting leased out
to tenants and marginal farmers where they cultivate vegetables; (3) Owner-cum-tenant
cultivation.  In this case, small and marginal farmers cultivate vegetables in their own lands
and in leased-in lands.  The former is thus owner-cultivator and tenant-cultivator at the
same time.

Following the examples of marginal and small vegetable cultivators, medium landowners
also took to vegetable cultivation as they found that vegetable cultivation was profitable.
This is a specific example of larger cultivators adopting the farm practices of small and
marginal cultivators.

With the spread of vegetable cultivation in all the different parts of the Block, merchants
from various markets have started coming to the production centres on all days ridding the
cultivators of the burden of carrying their produce to market centres.  In certain areas
farmers hire motor vehicles to carry vegetables to market centres.

Up to the middle of the 1980s, various types of vegetables used to be grown in rotation
with rice.  They included bitter gourd, cucumber, snake gourd, amaranths, lady's finger,
pumpkin, green chilly, brinjal, etc. Later little gourd was also included in cultivation.  Cowpea
cultivation was started towards the end of 1980s.  In the early stages of rice-vegetable
rotation, the rent element was very low.  In most cases, the agricultural workers who did
the manual work in the wetland were allowed to cultivate vegetables in the paddy-fields
after harvest, without rent.  It was due to the feeling that the fertility of soil would be
thereby increased.  Moreover vegetable cultivation during the summer season also checked
the growth of weeds.  The chances of getting the paddy-field for vegetable cultivation free
of rent strengthened the harmonious and healthy relationship which already existed between
land owners and agricultural workers.  Cowdung was given by the landowners for vegetable
cultivation on credit basis.  In certain cases, working capital was also given to vegetable
cultivators at low interest rates.  The landowners even permitted vegetable growers to cut
and use branches of trees on their garden lands as poles for pandals and leaves for mulching.
In return, landowners used to get vegetables free.

The demand for paddy-fields kept on increasing; landowners began to lease out their lands
on rent.  In course of time, rates of rent have increased significantly.

In the late 1980s and the early 1990s, rent was fixed on the basis of the area of land.  But
gradually the practice of fixing rent per mound appeared in all parts of the Block.  In
certain areas, there is also the practice of demanding half the rent in advance and the
balance after the harvest.

The pattern of vegetable cultivation underwent significant changes in this area.  In the
beginning, vegetables were cultivated only during summer, after two seasons of rice
cultivation.  But when the demand for land for vegetable cultivation increased and rice
cultivation turned increasingly uneconomic, the landowners began to restrict cultivation of
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rice to one season, say from May to September, and to lease out land for vegetable and
banana cultivation for the rest of the year.  This modified system permitted one rice and
two vegetable crops every year, or one banana crop and one rice crop annually.

Rice cultivation for one season was mainly undertaken for home consumption and supply
of hay for the cattle.  The cultivation of rice on commercial lines practically ended by the
mid-1990s.

Banana cultivation has also become widespread around this period.  Banana cultivation in
paddy-fields is more common in Neezhoor and Kaduthuruthy than in other panchayats.

The vegetable growers comprising mostly marginal farmers and landless agricultural
labourers were able to generate reasonable profit margins from vegetable and banana
cultivation.  A large number of them were able to buy small areas of paddy-fields for
vegetable cultivation; and they stopped rice cultivation altogether and cultivated vegetable
throughout the year.  In such fields, crop rotation has practically come to an end.  Instead
of rice-vegetable rotation they began to experiment with rotation of different vegetables.

From the mid-1990 branded Sortex rice brought down from elsewhere became very popular
among the households as a result of which the demand for local varieties of rice began to
decline.  With the price of rice remaining stagnant and the prices of vegetables steeply
rising, the number of vegetable growers rapidly increased.

In 1994, KHDP started its operation in this block area. As the area had become already
well-known for vegetable cultivation, KHDP was interested in associating with these farmers
who until then had no institutional support from any agency.  They welcomed the KHDP
officials as they thought that financial and technical assistance would become available
from KHDP.

When the new government of the Left Democratic Front came to power in 1996, the
Ministry of Agriculture worked out a scheme for attaining self-sufficiency in vegetable
cultivation in the State. It was under the Intensive Vegetable Development Programme
(popularly know as Harita Scheme that Harita Sanghoms were started in all the seven
panchayats.  When subsidy was provided under the Harita Scheme, new vegetable growers
entered the scene and the existing vegetable growers also began to expand the area of
vegetable cultivation.  These new developments led to the rapid spread of vegetable and
banana cultivation in this area and to the steep increase in the rates of rent of leased land.

A field study was conducted in all the seven panchayats of the Kaduthuruthy Block from
March to October 2002.  Four-hundred and thirty-eight vegetable farmers were selected
and interviewed with a pre-designed schedule.  Of these 38 vegetable farmers were selected
from Kallara Panchayat, 60 from Kaduthuruthy, 61 from Mulakulam, 10 from Velloor, 56
from Thalayolaparampu, 108 from Manjoor and 105 from Neezhoor.  The cluster sampling
method was used for selecting the farmers for interview in the different panchayats.
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Extent of crop rotation

Out of the 438 cultivators, 289 farmers practise crop rotation while the remaining 149 of
them cultivate vegetable and banana in rotation.  Table 4.4 shows the list of farmers who
practice rotation: either engaged in rice-vegetable rotation or rotation of different kinds of
vegetables.

Table 4.4 Crop Rotation in the Panchayats

Sl No Name of Panchayat No.of farmers Total farmers
who rotate crops interviewed

1. Kallara 12 38

2. Kaduthuruthy 37 60

3. Mulakulam 60 61

4. Velloor 10 10

5. Thalayolaparampu 53 56

6. Manjoor 25 108

7. Nezhoor 92 105

Total 289 438

Crop rotation is found to be intensive in most panchayats, particularly so in Mulakulam,
Thalayolaparampu, Velloor, and Neezhoor.  It is the least intensive in Manjoor.  Out of the
108 farmers, only 25 follow rice-vegetable rotation; others practise rotation of vegetables.
Interestingly, Manjoor is the panchayat which took the initiative for experimenting with
rice-vegetable rotation around three decades ago.

Ownership of land

Out of the 438 cultivators, only 171 farmers cultivate on own lands, 201 being tenant
cultivators.  During the past 30 years, some of the tenant farmers were able to purchase
small pieces of paddy-fields and thus became owner cultivators.  There are 66 vegetable
growers who use both own lands and leased-in lands for vegetable cultivation (Table 4.5).

Vegetable cultivation in Mulakulam, Thalayolaparampyu and Velloor is comparatively of
recent development.  Hence the number of tenant cultivators out-number owner-cultivators.
In Velloor, out of the 10 vegetable growers, 3 are owner-cultivators, 6 tenant cultivators
and one cultivates on owned land and leased-in land simultaneously. But in Manjoor
Panchayat where vegetable cultivation is the oldest, owner-cultivators out-number tenant
cultivators. Proximity to the vegetable market in Kuruppanthara has been the major
motivating force for the starting of vegetable cultivation in this panchayat.
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Table 4.5 Distribution of Cultivators by Tenancy Status

SlNo Name of the Owner Tenant Ownership Total
Panchayats Cultivator Farmers cum Tenancy

1. Kallara 19 19 ... 38

2. Kaduthuruthy 21 25 14 60

3. Mulakulam 24 34 03 61

4. Velloor 03 06 1 10

5. Thalayolaparambu 10 42 4 56

6. Manjoor 59 32 17 108

7. Neezhoor 35 43 27 105

Total 171 201 66 438

Extent of land under vegetables

When vegetable cultivation began in Manjoor and Neezhoor Panchayats in the early 1970s,
lands brought under cultivation were below 50 cents in each case .  Factors which prevented
the vegetable growers from cultivating larger areas included (a) non-availability of land (b)
lack of irrigation facilities (c) inadequate credit facilities (d) transportation problems for
marketing and (e) lack of experience.  But today, there are large number of farmers who
cultivate more than one acre of land each.

Table 4.6 shows the extent of land area under vegetable cultivation in the study area.

Table 4.6 Extent of Land under Vegetable Cultivation

Area under No.of Cultivators
Vegetable Cultivation

0-50 60

50-100    134

100-150 196

Above 150 48

Total 438

The vast majority of the vegetable growers cultivate in areas between 50 and 150 cents of
land in extent.  The introduction of the Harita Scheme by the Government of Kerala and the
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marketing support given by KHDP are the major reasons for expanding the area of vegetable
cultivation. Moreover, with the rise in rent rates, the landowners find it more profitable to
lease out paddy-fields for vegetable cultivation than to cultivate the fields themselves.  As
a result, more and more areas are becoming available for vegetable cultivation, on lease
basis.

Duration of tenancy

Vegetable cultivation in this area was started by tenant farmers.  In the initial stages,
landholders used to change their tenants after every crop season.  Vegetables were cultivated
during periods intervening two rice crops.  Rice was cultivated by the landowner himself.
Change of tenant after every crop season was the result of the bitter experiences that the
land owners had in Kerala during the 1960s consequent on the Land Reform Act.

But today, the tenancy system has established itself as an accepted practice in vegetable
cultivation.  In several areas in Manjoor, Kaduthuruthy and Neezhoor land is leased out to
the same tenants for more than 3 years at a stretch.  So long as payment of rent is prompt,
the cultivator is permitted to cultivate vegetables.  These tenant farmers are not allowed to
cultivate rice or any other crop, but are allowed to dig ponds for irrigating the crop.
However, they are to construct motor sheds in the fields.

Rates of rent

There has taken place a spectacular rise in the rates of rent on lands leased out for vegetable
cultivation during the 1990s.  The introduction of the Harita Scheme, increase in the price
of vegetables, launching of KHDP and liberal credit facilities extended by the State Bank of
India and the State Bank of Travancore under the KHDP are some of the reasons for the
increase in rent.

Though the price of paddy-fields remains sluggish in other parts of Kerala, it is rapidly on
the rise in the study area thanks to the increase in the demand for them from the part of
vegetable cultivators.

In certain areas in Manjoor and Kaduthuruthy, rice cultivation has been practically given up
and the fields are leased out to vegetable growers.  In such areas, vegetable cultivation is
done in three seasons.  The tenant farmers have reported that the average rent per acre of
paddy-field has increased to around Rs 20 thousand per annum in Manjoor and Rs 15
thousand in Kaduthuruthy.

In all the other panchayats where crop rotation between rice and vegetables is practised,
the rent varies from Rs 4000 per acre for a single season in Mulakulam panchayat to Rs
6000 in Neezhoor panchayat (Table 4.7).  In Neezhoor the tenant has to leave the land
before the commencement of the South-Western monsoon and has to remove and clear
the mounds. For banana cultivation the rent is fixed per banana plant.  The average rent per
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banana plant is Rs 12 and the rate is almost uniform in Mulakulam, Kaduthuruthy and
Manjoor.

Mulakulam, Neezhoor, and Thalayolaparampu are the areas where crop rotation is effectively
implemented.  When the vegetable cultivators pointed out additional employment
opportunities as the reason for crop rotation, the land owners pointed out intensive utilisation
of land, and additional income by way of rent as the main reasons for leasing out land for
vegetable cultivation.

Table 4.7 Rates of Rent in the Study Area (per acre)

Sl.No Name of Panchayat Amount in Rs.

1. Thalayolaparampu 5000

2. Velloor 4000

3. Kaduthuruthy 16000

4. Neezhoor 6000

5. Kallara 5000

6. Manjoor 20000

7. Mulakulam 4000

In Kallara and Thalayolaparampu, where crop rotation is in its initial stages the tenant
cultivators face acute shortage of land.  There are many reasons for the slow expansion of
vegetable cultivation in these panchayats. (i) Most of the paddy-fields are low-lying and
hence huge investment is required to make them fit for vegetable cultivation, by raising
mounds on them; (ii) Most of the paddy-fields are held by big landowners who are not
prepared to lease out their lands; (iii) Since most of the tenant-farmers are militant agricultural
workers who have considerable political support landowners are afraid that tenants may
refuse to return the lands and may stake a claim for them on the basis of possession rights.

Source and types of irrigation

Water is available almost in all paddy-fields of this Block.  Table 4.8 shows the sources and
types of irrigation facilities used by the vegetable growers in the different panchayats.

The majority of the farmers in Neezhoor and Mulakulam panchayats depend on wells and
ponds for irrigation, whereas in Kallara and Manjoor, the vast majority of them use streams
and rivers for the purpose.  With regard to the types of devices used for irrigation, as many
as 290 vegetable growers use motor pumpsets and the remaining 148 farmers use primitive
methods.  Even the marginal and landless agricultural labourers make use of the bank loans
under `The KHDP Loan Scheme' for purchasing and installing pump sets.
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Table 3.8 Sources and Types of Irrigation

Sl.No Name of the Panchayat                 Source                       Types

Ponds& Streams& Primitive Pumpset
Wells Rivers

1. Kallara 9 29 8 30

2. Kaduthuruthy 39 31 27 33

3. Mulakulam 40 21 26 35

4. Velloor 06 04 04 05

5. Thalayolaparampu 35 21 40 16

6. Manjoor 36 72 19 89

7. Neezhoor 55 50 23 82

Total 210 228 148 290

Types and sources of seeds

Most of the vegetable cultivators of this area are in the habit of using locally available seeds
rather than improved varieties.  The farmer himself raises seeds for his cultivation.  For
this, he selects the best quality vegetables and preserves them for collecting seeds.  At
times, he also purchases seeds from his fellow cultivators. There exists mutual trust and
co-operation among the cultivators.  The vegetable growers are not bothered about the
caste, creed or political affiliation of their fellow cultivators.  Occasionally, they hold
discussion among themselves about the types of vegetable to be cultivated, fertilisers to be
applied, methods of marketing, etc.  Most farmers are reluctant to buy seeds from the
open market or from government departments because of the fear that such seeds are not
properly collected and preserved.  But in some areas, more specifically in Neezhoor and
Kaduthuruthy, a few farmers have been using the snakegourd seeds supplied by KHDP.
Though KHDP is supplying seeds of bitter gourd, brinjal, cowpea and others, there are no
takers.  The average number of mounds for planting bitter gourd, snake gourd and cowpea
vary between 30 and 40 per 10 cents of land in different parts of the Block.  In each
mound five to six seeds are planted and three to four plants are retained in each mound.

Types of rotated crops

The vegetable cultivated in the early 1970s included bitter gourd, snake gourd, cucumber,
brinjal, lady's finger, green chilly, little gourd and amaranthus.  At present, snake gourd and
cowpea have become the most popular types of vegetables cultivated in all the parts of this
Block and in all the seasons.  Bitter gourd which had occupied a prominent position has
almost entirely disappeared from cultivation due to the widespread attack of a virus disease,
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namely leaf mosaic.  The agricultural officers of Krishi Bhavans are of the view that,
though the vector of virus will be more active during the summer season; the `leaf mosaic'
that it causes would be severe on all occasions except the rainy season.  The position
which bitter gourd held earlier is now occupied by different varieties of cowpea.  The life
cycle period of cowpea, bitter guard, cucumber, snake gourd etc. has duration of four
months.  They start yielding after about two months of life Little gourd, cultivated mostly
in Manjoor panchayat, has a life of a little more than six months.

Banana is cultivated widely in Neezhoor and Mulakulam panchayats. Banana seedlings are
planted in mounds raised in the wetlands around September after rice harvest during July-
August.  The local varieties of banana are of great demand during the Onam season for
preparation of banana chips, a variety of dishes and for use as fruit.

Tapioca is cultivated extensively in Neezhoor and Mulakulam panchayats.  Tapioca stems
are planted in January and harvested towards the end of May and early June before the
commencement of the south-western monsoon.  There is local demand for tapioca produced
in the wetlands as tapioca cultivation in the garden lands has practically disappeared with
the spread of rubber cultivation on a very extensive scale. The farmers of this area had in
the past produced tapioca in their garden lands and used the tuber as staple food for
breakfast.  Mashed tapioca and fish curry is now a favourite dish in local restaurants and
toddy shops.

Farm practices

Soil fertility varies from locality to locality in the panchayats in the study area.  There are
slight differences in the farming methods also among the panchayats.  Hence production
costs, net profits, cultivation practices and application of fertilisers and pesticides varied
from place to place.

Certain common farming practices are found which are as follows:
1) Vegetable and banana are cultivated in mounds.  The height of the mound varies from

season to season.

2) Tapioca is planted on long beds.

3) Pandals are used for vegetables like bitter gourd, snake gourd, cowpea and little
gourd.

4) Twigs of trees are used as props to bitter gourd, snake gourd, cowpea and bitter
gourd in the pandals.

5) Poles of bamboo, split arecanut and other palm trees, tiny iron wires and coir are used
for making pandals.  The poles and the iron wires are used for more than one season.

6) The marketing facilities of the field centres of KHDP or VFPCK are increasingly used
by the vegetable cultivators in all the different areas in this Block.
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7) Application of chemical fertilisers and pesticides is increasing in all parts of the study
area.

8) Productivity of vegetable is found to be higher in places where crop rotation is practiced
than in places where vegetables alone are cultivated.

9) Almost the entire production of vegetables is marketed.  Only a very small proportion
of the vegetables is taken by the cultivators for domestic use.

10) It is family labour that is mostly used for irrigation, harvesting and other agricultural
operations.

11) Though the farmers are aware of organic farming, they do not want to experiment
with it.

12) Local self-government institutions have not made any concerted effort to encourage
and support vegetable cultivation. Even after the introduction of the people's planning
(decentralised planning) no panachayat is making any allotment to encourage vegetable
cultivation in any form.

13) The agricultural officers in the Krishi Bhavan maintain close links with the vegetable
cultivators especially after the introduction of the Harita Scheme.

14) Though there are significant seasonal variations in prices, the price level in any season
is found to be uniform in all the places.

15) Though tenancy system in the state of Kerala was abolished in 1964, tenancy has re-
emerged in a new form and is widespread in the Kaduthuruthy Block, especially in its
wetlands.
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5. Costs of Cultivation

Though all the seven panchayats in Kaduthuruthy Block are parts of the Midlands of
Kerala, the soil and topography of the wetlands in the different panchayats vary.  Similarly
fertility of the soil, availability of water, mode of irrigation and rates of rent also differ
among the panchayats.  Naturally therefore inter-panchayat variations exist in costs of
production.

Cost of vegetable cultivation
(1) acquisition of seeds, manure, fertilisers and pesticides and materials for erecting pandals;
(2) rent and watering charges; and
(3) labour charges for preparation of land sowing, planting and harvesting, application of

manure, fertilisers and pesticides.

Vegetable cultivation is highly labour-intensive.  In most cases family labour is extensively
used for all the farming operations including harvesting and marketing.  However, for
preparation of land and for making pandals hired labour also is employed.  Hence for
estimating the cost of cultivation, explicit and implicit costs were calculated separately.
The implicit costs included the following:

(1) No. of man-days of family labour employed for various agricultural operations.
(2) Rent calculated for owned land
(3) Charges for tools and implements owned by the cultivator
(4) Interest on the amount of own money spent for the cultivator.

Cost of banana cultivation

The items of cost of cultivation for banana are almost the same as those of vegetables
except that in the place of cost of pandals for vegetables, cost of bamboo props has to be
estimated for banana cultivation.  Bamboo or other wooden prop is used to protect the
banana plant from storms and gales during the south-western monsoon.

Cost of tapioca cultivation

Among the seven panchayats in the Kaduthuruthy Block, tapioca is cultivated mostly in
Mulakulam, Velloor, and Neezhoor panchayats.  Cost of cultivation of tapioca includes all
the above items except that no cost is incurred on pandals or bamboo props.  Further
tapioca is cultivated on beds rather than on mounds.  Besides, the use of pesticides is also
minimal for tapioca cultivation unlike that of vegetables and banana.  Tapioca is cultivated
only in one season, say during January to June.

Cost of cultivation of rice

Cost of cultivation of rice included all the items as in the case of tapioca.  But here, the cost
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in respect of pesticides is substantial.  Regional variations are larger in the case of rice
cultivation.

Cost of cultivation was found different between rotational farming and non-rotational
farming.  The cost in respect of manure and fertilisers for rice cultivation was found
substantially lower in rotational farming than in non-rotational farming.  But the cost in
respect of preparation of land was observed to be marginally higher than in non-rotational
rice farming.

In all the different parts of the Block, the vegetable and banana cultivators apply large
quantities of chemical fertilisers and pesticides rather than organic manures and pesticides.
The cost of these two items has been increasing over the past quinquennium.

Cost of cultivation of rice under rotational farming

Table 5.1 Paid out costs (Rs per 10 cents)

Sl.No Item of  costs Kadu Kalla Manj Mula- Neez Thalayola- Velloor
thuru    ra  oor kul hoor     param
  thy  am        bu

1. Cost of prepar- 60 65 60 60 60 65 60
ation of land

2. Cost of Seeds 50 45 50 48 50 50 48
& Sowing

3. Cost of manure 80 100 75 60 70 80 75
and labour

4, Chemical 175 170 175 165 150 170 170
fertilisers &
labour

5, Pesticides 25 30 35 30 30 35 35
and labour

6. Amount 50 50 50 50 50 50 50
of rent

7. Interest on 150 140 150 150 150 125 130
borrowed
funds
Weeding

Total 590 600 595 563 560 565 558
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The total paid-out cost in respect of rice cultivation is the highest in Kallara (Rs.600)
followed by Manjoor (Rs.595) and Kaduthuruthy (Rs 590).  The lowest cost is reported
from Velloor (Rs 558) and Neezhoor (Rs 560).  The major item of costs for rice cultivation
is the cost of chemical fertilisers followed by the labour charges for weeding.

The rice cultivators of Kallara panchayat apply lime in their paddy-fields to remove acidity.
Manures applied include cow dung and bone-meal. As rice cultivation is done in owned
lands, rent does not figure in the list of paid-out costs (Table 5.2).

5.2 Paid-out costs of Rice Cultivation Under Non-rotational farming (Rs per 10
cents)

  Sl.No   Name of Panchayat Total Cost

1. Kaduthuruthy 635

2. Kallara 650

3. Manjoor 650

4. Mulakulam 620

5. Neezhoor 630

6. Thalayolaparampu 625

7. Velloor 600

The explicit cost of cultivation of rice is higher in non-rotational farms than in rotational
farming in all the seven panchayats.  As the labourers are paid one-fifth of the rice harvested
as wages for harvesting and threshing charges, the cost of harvesting is not included in the
list of paid-out costs.  Instead the total output is calculated after deducting the quantity of
rice paid as wages for harvesting and threshing.

The major reasons for the increase of costs are (1) increased use of manure and chemical
fertilisers and (2) increased labour cost for weeding.  But there is a slight decrease in the
cost of preparation of land in the non-rotational farms.  Higher cost is involved in levelling
the paddy-fields in the rotational farms.

Implicit costs

Implicit (imputed) cost includes the following items;
1. Cost of family labour employed
2. Rent for owned land
3. Charges for the tools and implements owned by the farmer
4. Interest for the amount of money spent by the farmer
It is very difficult to estimate the cost of labour employed in rice cultivation.  Personalised



33

supervision and physical work is required at all stages from the beginning of the preparation
of land to the completion of harvesting.

As there is no significant difference in implicit (imputed) costs between rotational farms
and non-rotational farms, implicit (imputed) cost is taken to be the same for both types of
farming.

Table 5.3 Implicit (Inputted) Cost of Cultivation (per 10 cents)

  Sl.No     Items                                                 Amount (Rs)

1. Family 125

2.  Labour 100

3. Rent for own land 50

4. Charges for tools and implements 25
ownedInterest on own funds

Total 300

Most of the agricultural operations except weeding are done by male labourers.  The
average wage for a male worker is Rs 125 as against Rs 85-100 for a female worker
throughout the Kaduthuruthy Block. Since most of the rice cultivation activities are
performed by the owner of the farm himself, the rent for the land is to be imputed.  The
average rent on hired farm for rice cultivation is Rs.2000 for two seasons, the rent for 10
cents for one season beinf Rs.100.  Most of the farmers own tools and implements like
plough, spade and sprayer; hence the charges for such tools and implements are to be
included in implicit (imputed) costs.

As there are no regional variations in respect of implicit cost; it is taken to be the same for
the different panchayats.

Total Cost of cultivation of paddy in Rotated Farmers

The total cost includes both explicit (paid-out) costs and implicit (imputed) costs.  Table
5.4 shows the total cost of cultivating rice in various panchayats in Kaduthuruthy Block.

The total cost of rice cultivation is the highest in Kallara followed by Manjoor, the lowest
being in Velloor. But inter-panchayat variations are extremely low, only Rs.42 per 10 cents
of paddy-field, at the extreme.
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Table 4.4 Costs of Cultivation of rice (per 10 cents)

  Sl. No Name of Panchayat Explicit cost Implicit cost Total Cost
(paid-out) (imputed)

1. Kaduthuruthy 590 300 890

2. Kallara 600 300 900

3. Manjoor 595 300 895

4. Mulakulam 563 300 863

5. Neezhoor 560 300 860

6. Thalayolaparampu 565 300 865

7. Velloor 558 300 858

Total cost of rice cultivation in non-rotational farms

Non-rotational farms are found mostly in the paddy-fields of Kallara and Thalayolaparampu
panchayats.  The paddy-fields of these panchayats are mostly low-lying fields. Double-
cropping is common in these paddy-fields.  Special assistance schemes have been started
in these two panchayats under the Peoples Planning Programme especially for watering
and de-watering.  The basic objective of these schemes is to encourage cultivators to
continue rice farming.

Table 5.5 shows the panchayat-wise total cost of rice cultivation

Table 5.5 Cost of Cultivation of Rice under Non-Rotational Farming

  Sl. No     Name of Panchayat       Total Cost

1. Kaduthututhy 935

2. Kallara 950

3. Manjoor 950

4. Mulakulam 920

5. Neezhoor 930

6. Thalayolaparampu 925

7. Velloor 900

The total cost of cultivation of rice is the highest in Kallara and Manjoor and the lowest in
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Velloor.  The implicit (imputed) cost is more or less the same in all the non-rotational farms
in the various areas of the Block.

Cost of cultivation of vegetables and banana

Cowpea, snake gourd, bitter gourd and cucumber are the major vegetables cultivated in all
areas of the Block.  Among these, cowpea and snake gourd are cultivated in all seasons
while bitter gourd and cucumber are cultivated during one season only.  All these vegetables
except cucumber are grown in pandals.  Cucumber is a creeper cultivated in the summer
season only.  The costs of cultivation of the vegetables grown in pandals and those of
others are calculated separately.

Table 5.6 shows the cost of cultivation of vegetable (cowpea, bitter gourd and snake
guard) under the various items.

Table 5.6 Cost of Cultivation of Vegetables Explicit (Paid-out) costs (Rs per 10 cents)

Sl.No Item of  costs Kadu Kalla Manj Mula- Neez Thalayola- Velloor
thuru    ra  oor kul hoor     param
  thy  am        bu

1. Cost of prepar- 425 430 425 425 430 425 425
ation of land

2. Cost of Seeds 300 325 300 325 300 310 315
& Sowing

3. Cost of manure 100 150 100 150 150 100 150
and labour

4, Chemical 425 400 450 400 425 400 400
fertilisers &
labour

5, Pesticides 525 450 575 425 440 460 450
and labour

6. Amount 350 250 350 200 350 250 250
of rent

7. Amount of
Interest 200 200 210 200 210 210 200

8. Cost of 300 350 300 350 350 350 350
Pandals

Total 2625 2655 2710 2475 2655 2505 2490
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The cost of cultivation of vegetables includes the following items:
1) Cost of preparation of land, including wages and charges for implements;
2) Cost of manure and wages;
3) Cost of chemical fertilisers and wages;
4) Cost of pesticides and wages;
5) Rent;
6) Interest; and
7) Cost of Pandals.

The cost of cultivation has been the highest in Manjoor followed by Neezhoor and
Kaduthuruthy and the lowest in Mulakulam.  Among the various items of costs, the
expenditure on pesticides is seen to have been common in all the panchayats.

Use of pesticides

The vegetable farmers in all these panchayats apply different kinds of inorganic pesticides
which include Malathyon metacid (of Bager (India Ltd.), Nagatta and Furidan (of Rallis
(India) Ltd), Tatafen (of Rallis (India) Ltd.), Ecalex (of Syntenta), Dithane and Hinosam
(of Bayer (India), Indofil (of Indofil Chemicals Ltd), and Streptocycline (of Hindustan
Antibiotics Ltd) M/s DeNocil market products Pride and Nurella for protection against
virus attack.  These products claimed to be much more effective against virus attack than
any other product, have also found their way into this area.

According to Mr Joby, the Marketing Executive of DeNocil, Nurella is found effective
against whiteflies, jassid, Aphid and BPH which are carriers of the virus.  Those pesticides
which have systemic action, contact action, vapour action and translminon action are
effective against the carriers of virus.

Many of the farmers do not make proper diagnosis of the plant diseases and are not aware
of the proper and effective pesticides.  They often seek the advice of the pesticide stockists
and distributors and fellow farmers in this matter.  Furidan granules are applied in the
mounds immediately after sowing the seeds.  The use of Furidan is widespread in Manjoor,
Kaduthuruthy and Neezhoor Panchayats.  Many of the banana growers admitted that they
apply 150-200 gm of Furidan at four stages of the growth of banana plant.

Most of the farmers spray on young plants Roger and Ecalex, Metacid, Dithane, Hinosan,
Indofil, etc..  The frequency of the spraying may vary from time to time but, in any case,
there would be two sprayings per week.

Vazhakkala Agencies, Kottayam and Ooppoottil Agricultural Services, Kottayam are the
leading wholesalers of pesticides in the Kottayam district and they are the major suppliers
of pesticides to the farmers of this Block.

The various co-operative banks, the field centres of VFPCK and several private agencies
serve as retail outlets of the pesticides in different parts of the Block.  As VFPCK takes
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only nominal profits in the retail sales of pesticides, prices of pesticide are the lowest in the
field centres of VFPCK.

The old vegetable farmers in Manoor and Neezhoor reported that, when Furidan granules
first appeared in the market they were afraid of touching it with bare hands.  But today
they handle the pesticide freely and 40 to 50 gm of Furidan granules are applied per mound
of vegetables, on an average.

Use of organic manure

The use of organic manure is nominal in all the parts of the Block.  Cowdung is the only
organic manure used in vegetable cultivation and that too only at the time of sowing or
planting.  The owner cultivators apply more cowdung in their fields than the tenant
cultivators:

Expenditure on chemical fertilisers is the second largest item of cost in vegetable cultivation.
Most of the vegetable growers apply Factomphos (of FACT) for the young plants.
Factomphose and Muriate of Potash are mixed and applied to the mature plants at intervals
of one week.  Several cultivators reported that they were in fact aware of the advantages
of applying organic manure, however, since most of them are tenant farmers and are
seekers of quick profits, they rely mostly on chemical fertilisers.

Tenancy and rent in vegetable cultivation

The State of Kerala is hailed all over India for the great success it has achieved in the field
of land reforms. But tenancy has now become an accepted practice in vegetable and
banana cultivations in this Block.  Though tenancy exists in many parts of Kerala especially
in the paddy-fields of Kuttanad, it exists in a disguised form.  There, the landlord comes
and makes close supervision of the farming operations of rice cultivation made by the de
facto tenant.  The owner of the paddy-field create the impression that he and not the
tenant, is the real cultivator.

But in this Block, the majority of the vegetable growers are tenant farmers who retain the
field for as long as four or five years at a stretch.  During the past five years there has
taken place a steep increase in the rates of rent on land.  The entry of KHDP, the introduction
of subsidy under the Harita Scheme, the rapid spread of vegetable cultivation and the
increased demand for land for vegetable cultivation etc have been responsible for the
increase.

Among the seven panchayats, rent rates are very high in three panchayats, namely, Manjoor,
Neezhoor, and Kaduthuruthy.  The average rent for vegetable cultivation per season is
Rs.350 per 10 cents of land.  Though no written agreement is entered into between the
tenants and the landlords, there exists the practice of paying Rs.10,000 per acre as rent for
three seasons of vegetable cultivation a year.  This type of practice exists mostly in Manjoor
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and Kaduthuruthy.  In Neezhoor and other panchayats rent is fixed on a per mound basis.
It is fixed in the range of Rs.5 to Rs 6. The approximate number of mounds per 10 cents
in 50.

Expenditure on pandals

Vegetables such as bitter gourd, snake gourd and cowpea are grown in pandals. Pandals
are erected on wooden poles at an average height of 6 feet.  These poles are strengthened
by tightly connected iron strings.  Till recently coir was in use for connecting the iron
strings.  Now coir is replaced by blue-coloured plastic strings.  Plastic string being durable,
the same string can be used for three to four seasons.  Hence there has been a reduction in
the cost of pandals.  The cost of pandals is almost uniform in all the areas except Kaduthuruthy
and Manjoor where the cost per 10 cents is only Rs 300.

Implicit (imputed) costs of vegetable cultivation (per 10 cents)

The implicit (imputed) costs include the following items (a) cost of family labour used for
various operations (b) rent for owned land (c) charges for tools and materials owned by
the cultivator (d) interest on the amount invested from own resources.
The details of implicit (imputed) costs of vegetable cultivation in various panchayats are
given in Table 5.7.

Table 5.7 Implicit (imputed) cost of vegetable cultivation (per 10 cents)

   Sl. No Name of Panchayat Cost in Cost in leased-
own lands(Rs) in lands(Rs)

1. Kaduthututhy 750 400

2. Kallara 625 375

3. Manjoor 750 400

4. Mulakulam 620 420

5. Neezhoor 750 400

6. Thalayolaparampu 665 415

7. Velloor 675 425

Implicit cost in the leased-in land is almost uniform in all the panchayats except Kallara.
But there is widespread variation in implicit (imputed) costs in various panchayats due to
the difference in rent rates.  The costs in respect of different vegetables are almost the
same.
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Total cost of vegetable cultivation

Total cost includes both explicit paid-out costs and implicit (imputed) costs.  The total cost
of vegetable cultivation in various panchayats is shown in Table 5.8.

Table 5.8 Total Cost of Vegetable Cultivation (per 10 cents)

SlNo. Name of Panchayat             Cost(Amount in Rupees)

Paid-out cost Imputed cost Total cost

1. Kaduthututhy 2635 400 3025

2. Kallara 2655 375 2930

3. Manjoor 2710 400 3110

4. Mulakulam 2475 420 2895

5. Neezhoor 2655 400 3055

6. Thalayolaparampu 2505 415 2920

7. Velloor 2490 425 2915

Cost of banana cultivation

Banana cultivation in wetlands is widespread in Neezhoor and Mulakulam panchayats. It is
also cultivated in Kaduthuruthy, Manjoor and Velloor panchayats to a lesser extent.  Banana
Cultivation in paddy-fields is not popular in Kallara panchayat.  Banana cultivation which
started in garden lands, had to move to paddy-fields with the spread of rubber and cocoa
cultivation in garden lands.

Banana cultivation in wetlands starts by the end of September or early October when the
fields remain slushy.  Banana saplings are planted on mounds.  Usually 35 to 45 banana
saplings are planted per 10 cents of land.

The paid-out costs of cultivation of banana include the following.
1) Cost of preparation of land;
2) Charges for implements;
3) Cost of saplings and planting charges;
4) Cost of manure and labour charges;
5) Cost of chemical fertilisers and labour charges;
6) Rent;
7) Interest;
8) Cost of props (wooden logs and coir)
9) Other charges.
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Table 5.9 Cost of cultivation of Banana in various Panchayats: Paid-out costs (per
10 cent)

 Sl. No     Name of Panchayat       Amount in Rupees

1. Kaduthututhy 2460

2. Manjoor 2510

3. Mulakulam 2260

4. Neezhoor 2480

5. Thalayolaparampu 2420

6. Velloor 2410

The highest cost is observed in Manjoor followed by Neezhoor and Kaduthuruthy.  The
lowest cost is found in Mulakulam. Among the various components of costs, expenditure
on chemical fertilisers (which comes on an average to Rs.500), expenditure on support
(Rs.450) and rent (Rs.300) are the major items. The regional differences in cost of cultivation
are due mainly to the difference in the rent component. In Manjoor the rent per banana
plant varies between Rs 10 and Rs 13 whereas in Mulakulam it is only between Rs.8 and
Rs 10.

Implicit (inputted) cost

Implicit cost for banana includes the cost of family labour, cost of banana saplings owned
by the farmer, labour, rent for the owned land, interest for the money invested by farmer,
and hire charges for tools, implements and motor and pump set) [Table 5.10].

Table 5.10 Implicit cost of cultivation in various panchayats

 Sl.No Name of Panchayat Implicit cost

1. Kaduthututhy 360

2. Manjoor 365

3. Mulakulam 325

4. Neezhoor 350

5. Thalayolaparampu 330

6. Velloor 360



41

Total cost of banana cultivation

The total cost of banana cultivation includes both explicit costs and implicit costs; See
Table 5.11.

Table 5.11 Total cost of Banana cultivation (Per 10 cents)

  Sl.No   Name of Panchayat Explicit cost Implicit cost Total

1. Kaduthututhy 2460 360 2820

2. Manjoor 2510 365 2875

3. Mulakulam 2260 325 2585

4. Neezhoor 2480 350 2830

5. Thalayolaparampu 2420 330 2750

6. Velloor 2410 360 2760

Among the seven panchayats, the highest cost for banana cultivation was reported from
Manjoor followed by Neezhoor and Kaduthuruthy.  As in the case of other crops, the
lowest cost has been observed in Mulakulam panchayat.
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6. Production, Productivity and Price Levels

The productivity of all the crops viz rice, vegetables and banana in all the seven Panchayats
is higher than the State average.  Productivity of the crops is measured in this study in term
of the quantity of output per 10 cents of wetland.

Rice

In the case of rotational farms, the average production of rice is 140kg per 10 cents per
season and in the case of non-rotational farms, where rice is cultivated in both the seasons,
the average production is 120 kg per 10 cents.

Productivity of rice in the different paqnchayats under rotational and non-rotational farms
is shown in Table 6.1.

Table 6.1 Productivity of rice in various panchayats (Per 10 cents)

Sl.No Name of Panchayat Productivity of rice in Productivity of rice
rotational farms in non-rotational farms

(in kg.) (in kg.)

1. Kaduthututhy 140 125

2. Kallara 150 130

3. Manjoor 140 120

4. Mulakulam 135 120

5. Neezhoor 135 120

6. Thalayolaparampu 140 115

7. Velloor 140 115

Average 140 120

The productivity of rice is the highest in Kallara both under rotational and non-rotational
farming.  The area under rice cultivation is the highest in Kallara among the seven panchayats.
The total area under rice cultivation is this panchayat is 1250 Ha followed by Mulakulam
panchayat where the corresponding area 1239 Ha.  Kaduthuruthy panchayat comes next
with 783 Ha.  In the rest of the panchayat the area under is as follows:  Manjoor 379 ha;
Thalayolaparampu 420 ha; Velloor 602 ha and Neezhoor 255 ha.  Most of the wetlands
have two seasons of rice cultivation, say Virippu and Mundakam.  The former cultivation
is done during May-June and the latter during October-November.  As rice cultivation has
become uneconomic, the area under rice cultivation is steadily decreasing.  Apart from the
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reasons that are noticed throughout the State of Kerala, acute shortage of labour is found
to be the biggest reason in the study area.  Agricultural labourers are mostly busy with
banana and vegetable cultivation under tenant farming.  Since most of the wetlands in
Kallara are low-lying areas, two seasons of rice farming are practiced in this panchayat.

Productivity of banana and vegetables

Among the seven panchayats, vegetable cultivation is the highest in Manjoor followed by
Kaduthuruthy, Neezhoor, Mulakulam, Velloor, Thalayolaparampu, and Kallara, in that order.
Banana cultivation is the highest in Neezhoor followed by Mulakulam, Kaduthuruthy, Manjoor
and Velloor.  It is very low in Thalayolaparampu and Kallara.

Banana is planted in mounds raised in the wetlands by September every year after the
Virippu crop of rice is harvested. Per ten cents of land, thirty to forty banana plants or fifty
to sixty mounds of vegetables are cultivated.

The yields of banana and vegetables in the various panchayats of Kaduthuruthy Block are
shown in Table 6.2.

Table 6.2 Productivity of Banana and Vegetables (kg per 10 cents)

Sl.No Name of Panchayat Productivity          Productivity of Vegetables

of Banana bitter gourd cowpea snake gourd

1. Kaduthututhy 640 755 780 1650

2. Kallara --- --- 800 1700

3. Manjoor 625 760 760 1610

4. Mulakulam 635 840 890 1900

5. Neezhoor 660 800 850 1800

6. Thalayolaparampu 625 810 840 1730

7. Velloor 650 700 820 1740

The above table shows that productivity of banana is the highest in Neezhoor i.e. 360 kg.
Per 10 cents followed by Velloor and Kaduthuruthy.

Vegetable growers in Mulakulam get the highest yield in the case of all the vegetables.
Bitter gourd, cowpea and snake gourd are the major vegetables cultivated in this area.  In
most of the paddy-fields in Mulakulam panchayat, paddy-vegetable rotation is practiced.
Most of the vegetable cultivation is done by tenants and rice cultivation by land owners.
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Even   when vegetable cultivation is done by tenants, landowners insist that cow dung and
bone meal should be applied on the mounds as manure.  Many of the landowners reported
that their major objective of leasing out land is to increase the fertility of land and reduction
of weeds in rice cultivation.  When the paddy-lands are under cultivation of vegetables
during the summer season, many weeds which are harmful to rice would multiply but are
removed by the vegetable growers.

As most of the paddy-fields in Kallara are low-lying they are not fit for banana cultivation.
Since bitter gourd cultivation usually takes place during the flooded May-August season,
the soil in this panchayat is not fir for bitter gourd cultivation either.  The yield of bitter
gourds is he highest in Mulakulam followed by Thalayolaparampu and Neezhoor and the
lowest in Kaduthuruthy and Manjoor.  Many of the bitter gourd cultivators reported that
bitter gourd was the most popular vegetable cultivated throughout the 1970s and the 1980s.
From the middle of the 1990s, its cultivation has been possible only in one season, say
from May-august. When the leaf-mosaic disease will be low.

Cowpea and Snake gourd are cultivated in all seasons.  As in the case of banana and bitter
gourd, the yields of cowpea and snake gourd are also the highest in Mulakulam and the
lowest in Manjoor and Kaduthuruthy.  The vegetable growers of Manjoor and Kaduthuruthy
are aware of the fact the yields from banana and vegetables are declining rapidly.  These
tenant farmers are amazing land with indiscriminate use of chemical fertilisers and pesticides.
Instead of the rice-vegetable rotation, these cultivators are rotating various types of
vegetables in the same land.  Similar tendencies are developing in other areas also.

Price levels of banana and vegetables

The prices of banana and vegetables fluctuate frequently in the market.  For example, the
price of snake gourd varies from Rs.1.50 to Rs 2 per kg. During March-April to Rs 6 to Rs
7 per kg. During June-July.  Similarly the price of banana varies from Rs 12 top Rs 14
during the Onam season to Rs 8 to Rs 9 during March-April.  Corresponding variations are
observed in the process of other vegetables also.  Though vegetables are grown throughout
the year, January to May is the best season for vegetables cultivation and July to October
is the major season for banana cultivation.  Hence the average prices of these crops during
the major season are examined. (Table 6.3).

Table 6.3 Price Level of Various crops (per kg)

  Sl.No   Name of Crops       Average Price in Rs.

1. Banana 10

2. Bitter gourd 8

3. Snake gourd 2

4. Cowpea 7

5. Cucumber 1.5

6. Paddy 6.50
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The prices of banana and vegetables fall to low levels, as indicated in the Table, during the
peak season.  But, the entire benefit of the price decline is not passed on to the consumers.
In the retail market, the process would be 30% to 40% higher than those shown in the
Table.

Income of the vegetable growers

The gross incomes of the rice and vegetable cultivators are arrived at by multiplying the
total production per 10 cents of land into the prices of the produce (Table 6.4).

Sl.No Item of  costs Kadu Kalla Manj Mula- Neez Thalayola- Velloor
thuru    ra  oor kul hoor     param
  thy  am        bu

1. Paddy 910 975 910 878 878 910 910
(in Rotated
farms)

2. Paddy 813 845 780 780 780 748 748
(in non-rotated
farms)

3. Banana 6400 ... 6250 6350 6600 6250 6500

4. Bittergourd 6040 ... 6080 6720 6400 6480 6320

5. Cowpea 4680 4800 4560 5340 5100 5040 4920

6. Snakegourd 3330 3400 3220 3800 3600 3460 3480

The gross income of rice cultivators in all panchayats is found to be less than Rs.1000 per
10 cents.  But in the case of cowpea cultivation, gross income varies from Rs.4560 to
Rs.5340.  Snakegourd cultivation brings gross income between Rs 3220 and Rs.3800.
Gross income from banana cultivation varies from rs.6250 to rs.6600.

Gross income from bittergourd cultivation is calculated at the June-July price.  This is
because there is no bitter gourd cultivation during the summer season due to the prevalence
of the `leaf mosaic' disease.

Profit of farmers
Profit of the farmers is arrived at by deducting the total cost of cultivation from the gross
income (See Table 6.5).

Table 6.5 Profits of Cultivation of Different Crops (10 cents)
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It is seen that rice cultivation is not at all a profitable occupation in this Block.  Only a
meagre surplus is found in Kallara and Thalayolaparampu panchayats where crop rotation
is practiced.  But in non-rotational farms, it is a loss-making endeavour.  The loss incurred
in rice cultivation is adjusted by leaving the implicit costs from the calculation of total
costs.  Many rice cultivators in the non-rotational farms do rice cultivation alone and leave
the land fallow during the rest of the year.  The cultivation in one season is undertaken for
meeting the food requirements of the family and for getting hay for the cattle kept in their
homesteads.  These people are afraid of leasing out their lands because of the legal disputes
that might possibly arise between them and their tenants.

Cultivation of banana is profitable, so is vegetable cultivation. The net profits-after deducting
payment of rent and other expenses and imputed costs as well - are positive and fairly
high.  Tenants are, therefore, interested in taking paddy-fields on lease and cultivating
vegetables in them.

Marketing facilities

Traditionally the vegetable and banana cultivators used the vegetable markets at
Kuruppanthara and Thalayolaparampu for the sale of their produce. KHDP has introduced
field centres near the farms for better marketing of the produce.

The major field centres of VFPCK are located in 1) Neezhoor at the Bhajanamadam junction
2) Manjoor at Kuzhiyamchal and `Appankavala' 3) Kaduthuruthy at Adithyapuram and 4)
Peruva at `Avarma'.

The Neezhoor field centre had a turnover of Rs.59 lakh during 2001-02.  As many as 294
vegetable growers are members of this market.  This field centre received financial support
to the extent of Rs.10 lakh from VFPCK in the form of (a) Registers & Books of Accounts
(b) Furniture (c) Telephone connection (d) Building and (e) audit fee reimbursement.  This
field centre operates six days a week, Saturday being a holiday.  The member - farmers
would unload the vegetables in the field centre and the Secretary, who is elected by the
farmers, assists the farmers for the sale of their products.  Merchants from various places
come to this field centre and purchase the vegetables.  A Committee of Farmers (FC)
negotiates prices with the merchants.  These merchants make payment within 2 weeks of
their purchases and the farmers receive 95 percent of the value.  Five percent is retained
by the F.C. and after deducting the expenses of the field centre, the balance is paid to the
members as bonus.  The officials of VFPCK periodically visit the filed centre, inspect the
books of account and collect the opinions of farmers.  Further, the VFPCK arranges to
ensure that the farmers get prices of vegetables prevailing in nearby towns and cities.  The
marketing support provided by the VFPCK is highly beneficial to the farmers.

Credit facilities

KHDP had made a loan agreement with the branches of State Bank of India and State Bank
of Travancore functioning in this Block for providing credit facilities to the vegetable
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growers.  The credit facility is offered to tenant farmers also.  Crop loans up to Rs 25000
per cultivator is given without any collateral.  The vegetable growers are seen to have
availed themselves of the loan facilities from the branches of State Bank of Travancore
(SBT) at Ettumannoor, Kuruppanthara, Kothanalloor and Kaduthuruthy and from the
branches of State Bank of India (SBT) at Arunoottimangalam and Velloor.  The Kaduthuruthy
Agricultural Development Branch of SBT disbursed Rs.65 lakh to 848 vegetable growers
in 1994.  They have also introduced a scheme for periodical renewal of loans.  In the early
stages the cultivators used to promptly repay and renew loans.  But gradually the recovery
rate started declining.  The Branch Manager of SBT Kaduthuruthy reported that as much
as 65 percent of the loans have become non-performing assets and that the Bank is not
willing to sanction fresh loans. The Branch Manager of SBT Kothanalloor also reported
that out of Rs.37 lakh disbursed among 175 vegetable growers under the scheme promoted
by KHDP more than 50 percent of the loans remain as non performing assets.  Similar is
the case with the other bank branches too.

Vegetables mounds

Vegetable cultivation in wetlands used to begin during the summer season after two season
of rice cultivation.  Later, as rice cultivation became uneconomic, the landowners began to
leave their wetlands fallow or to lease them out to tenant cultivators.  In many parts of the
Block, especially at Adithyapuram in Kaduthuruthy panchayat and Kuzhiyanchal and
Appankavala in Manjoor panchayat, rice cultivation has practically come to a halt.  In these
areas, vegetable growers raise mounds and cultivate different types of vegetables,
succeeding the other.  In the Adithyapuram and the Kuzhiyamchal padasekharams, vegetable
cultivation is taking place in mounds having a height of 4-5 feet.  At the end of one crop,
seeds of the next crop are sown in the same mounds.  Small quantities of lime and cowdung
are mixed with the top soil in the mounds before sowing the seeds.  A few granules of
Furidan are also applied to the soil.  Every year the height of the mound is slightly increased.
The residues of chemical fertilisers and insecticides increase in the mounds year after year.
Spoiling the fertility of the soil.  As the landlords continue to get the rent mutually agreed
upon, they are not at all worried about the severe damage caused to the soil.  Some of the
farmers who continue their cultivation in the mounds confessed that the yields of vegetables
decrease year by year.  Destruction of the mounds and construction of fresh mounds are
costly activities.  Further, the tenant-farmers fear that if the mounds are destroyed and the
ground levelled, new tenants may come and offer higher rent to the landowners thus
depriving them of their opportunity to continue cultivation.  As rent is fixed in these areas
on a yearly basis, the tenant farmers try to make the maximum use of the soil throughout
the year.  Hence, in the place of crop rotation between paddy and vegetables, a new system
of continuous rotation of different vegetable has developed in this area.
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7. Conclusions and Suggestions

Vegetable and Banana cultivation in Kaduthuruthy Block is more than 30 years old.  The
official view that the practice of rice-vegetable rotation is increasing in this area is incorrect.
Rice cultivation has virtually disappeared, the prevailing main practice being one of rotation
of cultivation of vegetables alone, all the year round.  The present study has revealed
several novel features of the vegetable cultivation being practised in the Kaduthuruthy
Block, the more important of which are listed below:

1) Though vegetable and banana cultivation was initiated as an interval crop in between
the seasons of rice cultivation, the cropping pattern has by now undergone radical
changes.  Rice cultivation in all the panchayats except Kallara and Thalayolaparampu
has become minimal.  Most of the paddy-fields have been brought under vegetable
and banana cultivation.  This cultivation, begun initially by a few marginal farmers and
agricultural labourers spread out soon to all parts of the Block.  In course of time,
landowners also started to adopt these cultivation practices.

2) Increase in vegetable production is more due to expansion of area than to rise in
productivity. Continuous cultivation of vegetables, especially in the same mounds and
the ever-increasing use of chemical fertilisers and pesticides have reduced the
productivity of the soil and the yield of vegetables.  Most of the vegetable and banana
cultivators do not follow any scientific approach with regard to the application of
fertilisers and insecticides.   They are often misguided by stockists, distributors and
marketing agents of insecticides and pesticides.

3) Though the Harita Scheme of the Government of Kerala was meant for increasing
vegetable production and the cultivators were given incentives by way of cash subsidies,
no qualitative improvement in the method of cultivation has taken place.  Many new
cultivators have entered into vegetable cultivation attracted by the subsidy under the
Harita Scheme.  Manjoor panchayat was very successful in getting 12 units of the
Harita Scheme.  Under each unit, an amount Rs.50 thousand was distributed for 12.5
acres of land of vegetable cultivation.  With the introduction of the Scheme, and as a
result of the increased demand for land for vegetable cultivation, there has occurred
an unprecedented increase in the rates of rent.  The highest increase is found to have
been in Manjoor panchayat in which the rent per acre of wetland is a little over Rs.10
thousand per annum.  Though the Harita Scheme was repealed in 2001-2002, the
rates of rent remain high.

4) The Kerala Horticulture Development Programme (KHDP) was introduced in this area
from 1994.  This Programme had several objectives such as increase in vegetable
production, increase in credit facilities to the vegetable cultivators including tenant
cultivators and provision of marketing facilities.  In the place of KHDP, its modified
form VFPCK is still active in this area.  They have succeeded in providing better
marketing facilities.  However, they did not succeed in motivating the farmers towards
scientific farming.  Organic farming is almost a forgotten story here.  Most of the
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vegetable cultivators have in general, little faith in the quality of the seeds marketed by
VFPCK.  But they buy seeds of snake gourd only from VFPCK.  VFPCK has been
successful in setting up field centres in different panchayats for ensuring marketing
facilities to farmers. The field centres at Bhajanamadom in Neezhoor, Kuzhiamchal in
Manjoor and Adityapuram are doing a commendable job in the procuring and marketing
of vegetables.  These field centres provide marketing facilities on a daily basis.

But during periods of bulk production, even VFPCK fails to ensure reasonable price to
the cultivators.  VFPCK has not been able to grade and give brand names like
Kaduthuruthy vegetable or VFPCK vegetable etc. to ensure remunerative prices.

5) All the seven panchayats and the Kaduthuruthy Block Panchayat have introduced
several agricultural development schemes especially after the launching of the Peoples
Planning Campaign in Kerala.  But none of these developments have resulted in the
formulation of any programme for the promotion of vegetable and banana cultivation.
Nor is there any programme for the introduction of organic farming in this Block.

6) The agricultural officers of the Krishi Bhavan and the Assistant Director of Agriculture,
Kaduthuruthy maintain close ties with the vegetable cultivators.  This relationship was
greater during the Haritha scheme.  The vegetable cultivators visit these offices only
for subsidies and not for any advice.  The advice of the agricultural officers regarding
the proper use of fertilisers, pesticides, etc. is found to have been unacceptable to the
vegetable cultivators.

7) Under the KHDP, loan facilities with the State Bank of India and the State Bank of
Travancore were arranged in this Block.  Most of the vegetable cultivators made use
of the facilities, many of when however, used the loan amounts for non-agricultural
purposes with the result that a large proportion of the borrowers are yet to repay the
loans.  As the recovery rate of the KHDP loans is very low, the banks are  reluctant to
give further loans for fear of increasing the non-performing assets in their advances
portfolio.

8) Kaduthuruthy Block area is endowed with abundant water resources.  A large number
of rivers and streams flow through the wetlands.  Inland fishing, once highly popular
in this area, has declined; excessive use of pesticides, has led to the destruction of
several species of fish.  The availability of all types of fish has decreased significantly.
The present system of vegetable and banana cultivation has many drawbacks, like the
damage to environment, contamination of water and other health hazards.  These are
hidden costs which have not come up for scrutiny in the calculation of costs.

9) Good farming should make people healthier, promote a just society and preserve the
earth and its networks of life.  The present-day cultivation practices have failed to
fulfil these objectives.

10) Government agencies like  VFPCK and NGOs have not been successful in introducing
organic farming in vegetable and banana cultivation.  There is a good market for
Kaduthuruthy vegetables.  No attempt has has been made for the processing and
preservation of these vegetables during periods of bulk production.  The marketing of
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processed vegetables or dried vegetables would make value addition and hence fetch
good prices and profits for the cultivators.

The present system of cultivation of vegetables is not sustainable; it depletes natural
resources, leaving less for future generations.  If the present rate of application of chemical
fertilisers and pesticides is continued, the entire paddy-fields would soon turn unfit for any
type of cultivation.

The development of organic farming would help improve the incomes of farmers on the
one hand and save the people from the hazards from chemical residues on the other.

Organic farming has the potential to produce high quality nutritious food.  There is great
scope for organic farming in the production and marketing of fruits and vegetables.  A
good market exists for organically grown agricultural products within and outside the
country.

Most of the consumers who are aware of the advantage of organic farming are willing to
pay a higher price for organically grown fruits and vegetables. In many countries the
premium for these ranges between 20 to 40 percent of conventional prices. Keeping this
aspect also in view, the following suggestions emerge:

1) There is an urgent need to introduce organic farming in vegetable cultivation in the
Kaduthuruthy Block.  This area should be brought under the Jaivakeralam project of
the Department of Agriculture, Government of Kerala.

2) In the place of Harita Unit Scheme, 40-50 vegetable farmers have to be organised
under each unit for the introduction of organic farming.

3) VFPCK field centres should take a positive step in motivating the farmers to practice
organic farming.

4) The Panchayat administration has to evolve a definite strategy for promoting organic
farming.  Each panchayat ward should have a model vermi-compost unit.  The technical
assistance of NGOs like Malanadu Development Society, Peerumedu Development
Society etc. may be sought in the matter.

5) VFPCK has to develop a two-pronged marketing strategy: one for organically grown
vegetables and banana and the other for vegetables and banana produced using  inorganic
fertilisers and pesticides.  The price premium for the former should not be less than
50 percent.

6) For the transformation of the present land use pattern into organic farming a minimum
period of 3-4 years may be required.  During the transformation period, the yield of
vegetables and banana may fall.  Hence the Jaivakeralam Project and the panchayat
should extend all possible help to the farmers during this interregnum.

7) A vigilance cell may be formed in each padasekharam to see that the farmers do
follow organic farming.
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8) Initially there has to be a certification agency for marketing organic products.  For
this purpose, the technical assistance from Indocert, Aluva may be availed of.

9) There should be a mechanism for regulation of rent.  Though legally abolished, tenancy
has become an accepted practice in this area.  The Government of Kerala has to
evolve a new farm policy for protecting the interest of tenant farmers.  A system of
contract for a period of up to ten years between the land owner and the tenant cultivator
should be made legally valid.  It should be the duty of the tenant to maintain the fertility
of oil.  When a tenant realises that he gets the land for ten years at a stretch, he might
be interested in maintaining or even increasing the fertility of the land.

10) The earlier system of crop-rotation is to be reintroduced in the wetlands of Kaduthuruthy.
Vegetable cultivation on a monoculture basis would deplete the fertility of the soil.  As
a corrective measure, rice cultivation for one season in a year is to be encouraged.

11)  Every farmer must be encouraged to buy at least a cow each.  A biogas plant has to
be installed in the house which will reduce the cost of LPG for cooking and the slurry
can be used as manure.

12) The reintroduction of rice cultivation would generate additional employment and the
hay harvested may be used as cattlefeed.  Rice cultivation would also reduce the
burden of buying rice from other States.

13) The crop rotation system and organic farming would lead to increase in the population
of fishes and frogs in rivers and streams, which would lead to the reduction of the
mosquito menace in the area.
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Annexure 1

Agricultural and Economic Affairs

Agriculture is the oldest occupation in the world and remains the largest one even today.
Agriculture has been defined "as the science and art of cultivating the soil" (Earl, 1964) and
this definition emphasises the primary nature of plant production in agriculture.  It is
mainly concerned with the production of food which is the basic necessity of life.
Agricultural products are generally perishable so that it is less easy to postpone their
consumption.  The final output of agriculture may be put to three uses: it may be consumed
as food stuffs by humans, as fuel and as the raw material of industrial production.

It is well know that the industrial take-off in England and Western Europe between 1750
and 1850 was made possible by the agricultural surpluses of these countries before this
period.  The economy of the USSR also developed due to the agricultural surpluses created
there.  The industrial development of Japan's economy in the 20th century has been
contributed by the agricultural surpluses which were created in the economy during the
last decades of the 19th century.  China's example of development also shows that agricultural
surplus is indispensable to a sound foundation of industrial development.

Kuznets (1961) categorised the contribution of agriculture in the economic development
mainly under three categories: product, market and factor.  The product contribution is in
the form of food, fibre and foreign exchange earned by the export of agricultural products.
The market contribution is in the form of purchases of agricultural inputs as well as of
sales of agricultural products to secondary and tertiary sectors.  Besides these, agriculture
contributes to capital formation through its savings which is used to finance the non-farm
sectors.  Any indifferent response from this sector will be a major obstacle for economic
development, particularly in developing countries.  The prosperity of the economy depends
upon the efficient utilisation of land as well as the conversion and exploitation of the  gift of
natural resources.

In a developing country, agriculture provides the largest source not only of income but
also of employment.  In addition, it is the predominant source of foreign exchange. Significant
reduction in unemployment through industrialisation is difficult.  The required rate of growth
of industrialisation which would not only reduce existing unemployment and under
employment but also absorb a growing labour force is beyond the limited resource capability
as well as the organisational and managerial ability of a developing country.  Hence
employment opportunities must necessarily be expanded in the agricultural and other rural
activities.

Agricultural growth provides an elastic supply of food which guards against the inflationary
impact of employment-oriented rural works programmes.  Moreover, equitably distributed
increases in agricultural incomes stimulate demand for labour intensive non-agricultural
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goods. .  Furthermore, small farms encourage the use of simple agricultural implements,
such as tillers, threshers and weeders, small pumps and wells for irrigation all of which
can be produced in small-scale and cottage industries which in turn are labour-intensive
and therefore, employment-generating.

Large-scale farming operations under individual or collective or co-operative ownership
inevitably tend towards capital-intensive methods even in a labour-surplus economy.
Technological change has implications for specialisation among the food-producing countries
as well as for the protection of agriculture in the developed countries.  With increasing
import-substitution in food-importing countries, the traditional food-exporting countries in
the developing world are likely to suffer unless adjustments in their pattern of production
are made.

In all countries there is a pressure to reduce dependence on food imports, (Islam, 1974)
even though comparative costs and efficiency considerations may not always justify it.  In
developed countries it is often the powerful political pressure of the organised agricultural
interests which espouses such a policy.  The urge for self-sufficiency in food in the poor
countries is partly political and partly economic.  In view of the sluggish foreign demand
for raw material exports, comparative advantage often lies in the substitution of imports of
food grains rather than in the expansion of raw material exports.  Food is a basic necessity
and its guaranteed supply is crucial from the point of view of the political viability of any
national government.

Structural transformation

Structural transformation, the process by which a predominantly agrarian economy evolves
into a diversified industrial economy, is a defining characteristic of modern economic
growth.  At the most general level, the secular decline in agriculture's share in national
product and labour force is simply a consequence of advancing specialisation in all times
of production, including progressive differentiation of the role of individuals and of the
institution through which they concert their activity.

The large increase in per capita output that characterises modern economic growth can be
explained only in part by increases in capital and other resource inputs.  In fact, on the
basis of his analysis of the long term trends in growth of inputs and productivity in a
number of economically advanced countries, Simon Kuznets concludes that the growth of
all inputs as measured in conventional  economic accounting terms explains  only 20 to 25
percent of the growth of per capita output and that the balance is to be attributed  to the
growth of productivity associated most significantly with scientific progress and
technological change which have been both the cause and the consequence of the structural
changes that have altered dramatically the composition of output and the occupational
distribution of the labour force in advanced economies.  (Kuznets, 1971).

An important feature of these changes in economic structure is the increasing inter-
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dependence between agriculture and other sectors.  Because of the overwhelming importance
of farming in societies that have not yet been transformed by economic growth, the rate
and nature of the transformation will be influenced decisively by the interrelationship between
agriculture and the rest of the economy.

By focusing on the agricultural sector, it is possible to identify the various contributions of
agriculture to overall economic growth.  It is more accurate to emphasise the reciprocal
interaction between farm households and city-based firms engaged in various manufacturing
and service activities.  These interactions are necessarily of limited importance in
predominantly agrarian societies.  As structural transformation takes place and previously
self-contained households direct their efforts increasingly towards commercial production,
self-supplied internal inputs of labour and land get supplemented increasingly by external
inputs purchased from outside the agricultural sector.
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Annexure II

Fertilisers and Manures and Organic Farming

Fertility is a term which is often used to express the potential capacity of a soil to support
plant growth.  The following closely related factors generally control the growth of plants
in most soils.

1. Availability of minerals required for plant growth;
2. Presence of useful bacteria and other micro-organisms;
3. Suitable soil temperature;
4. Adequate soil air;
5. Adequate moisture;
6. Favourable PH value

The application of chemical fertilisers provides some of the plant foods removed by crops.
In excess, they may cause, however, as much damage to the root system of plants as a
shortage or deficiency of essential elements does.

Bacteria are essential for providing supplies of nitrates in a form useful to the plant roots.
They break down organic compounds which are applied to the soil as compost or manure
which occur as crop remains.  Harmful bacteria occur in badly drained soils and reduce
the amount of nitrate in the soil.

A suitable soil temperature is essential for optimum plant growth.  The high temperatures
which occur in soils exposed directly to the heat of the sun are harmful to plant growth
since they encourage loss of fertility due to excessive bacterial action.

The amount of water present between the soil particles not only determines the supply to
the plant but also affects the availability of minerals to the root system.  While all plants
benefit from an ample and readily available supply of water, many have a wide range of
tolerance and may yield an economic return even under relatively dry conditions.

The amount of air present between particles of soil directly affects soil fertility, for plant
roots require an adequate supply of oxygen for respiration and therefore for growth.  Badly
drained soils are often deficient in this respect and are accordingly unsuitable for cropping.

Most tropical vegetables will grow well in soils which are slightly acidic, although some
crops prefer a neutral soil. Soil acidity or alkalinity is expressed in terms of PH value,
where PH 7-0 is neutral. Lower PH values indicate (e.g.5.0) an increasingly acid soil.  Soils
with PH value of over 7.0 are alkaline and are suitable for only a limited range of crops.
Acid soils can be made more alkaline by adding lime or limestone.  Dressings of organic
material and sulphate of ammonia will assist in reducing the PH value of alkaline soils.
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Chemical fertilisers and their use

Chemical fertilisers are applied before sowing or planting the crop and also during the
growing period.  The greatest response is usually obtained during the early life of the plant.
Most of the popular chemical fertilisers are soluble in eater and are therefore easily available
to plant roots but some such as super-phosphate can provide a supply of available food
over a long period since they are only slowly soluble.

Major types of chemical fertilisers

1. Nitrogenous fertilisers: They are rapidly washed out of the soil by rain or regular
irrigation.  Excessive applications may cause loss of disease resistance, and leaves
may grow larger than normal size.  Defining produces yellowing of leaves, reduced
root development and poor yields.  Sulphate of ammonia contains 21 percent of nitrogen
which is readily to the plant.

2. Potash Fertilisers:  Potassium assists the plant in resisting disease and also influences
the intake and use of many other plant foods, including water.  Fertilisers containing
potassium are fairly soluble and can be easily washed out of well-drained soils.  Plants
rarely suffer from an excess of potash but a deficiency commonly produces brown
scorched leaf-margins and loss of yield.  Sulphate of potash contains 48 percent of
potash.  Muriate of potash contains about 40 to 50 percent of potash and is suitable
for most crops.

3. Phosphatic fertilisers: Root development and early maturity are associated with the
phosphate used by plants.  Deficiency of this fertiliser is shown in poor root
development, the production of small leaves and delayed maturity.  Phosphatic fertilisers
are not very soluble and frequent dressings are rarely necessary.  Phosphorus deficiency
is rarely serious in tropical soils.  Dressings made before seed-sowing or planting are
generally adequate for most vegetables but occasional light application is beneficial to
crops such as beans.

Other essential elements for plants include calcium, magnesium, zinc, sulphur, copper,
iron chloride and manganese.

Fertilisers are often referred to in the following terms - N- nitrogenous, P-phosphatic and
K.Potash; a mixture of these is therefore an NPK fertiliser.

Organic manures

Organic manures are distinguished from chemical fertilisers by the fact that they have
originated from animal or plant sources.  They remain in the soil for long in conditions of
high temperature and rapid bacterial activity which is an advantageous quality.  The mineral
content of organic manures is relatively low compared with that of chemical fetilisers (e.g.
vegetable compost, weeds and crop residues except those which are diseased).  Animal
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manure-goat, sheep, cattle or chicken manure - is a valuable source of organic material.
Dried blood, crushed hoof and farm residues, bone meal etc. are also extremely valuable as
organic manure.

Managing soil fertility for vegetable production

Vegetable production in Asia poses special fertiliser problems. Vegetables are a high value
crop and farmers tend to make heavy applications of fertilisers.  Although vegetables are
grown on about 10% of Asia’s arable land, the application of fertilizers is disproportionately
high.

There seems to be two main patterns of vegetable production in Asia.  One is intensive
vegetable production in areas either specially suited for the purpose or near large population
centres.  The second is a vegetable-cereal cropping system, in which vegetables are usually
the subsidiary crop.  Combined vegetable - cereal system may in turn be divided into
vegetable production on raised beds in paddy-fields after rice, and vegetables grown as an
intercrop or relay crop with corn, wheat etc. in rain-fed uplands.  Sustainable vegetable
production for each of these two systems will take a different course but in each case
there must be a positive nutrient balance.  Since N fertiliser rates for vegetables are generally
fairly high there is usually a positive N balance in cereal-vegetable system.

Vegetable-producing soils are constantly being deprived of nutrients with every harvest.
This massive loss must be compensated by a large volume of inputs, either of chemical
fertiliser, organic materials or a mixture of both.  Farmers attempt to compensate for loss
of nutrients by applying the same amount of nutrients through fertilisers. It is difficult for
them to achieve a proper nutrient balance especially if they use only chemical fertilisers.

In many countries, there is a gap between cereal and vegetable yields from farmers' fields
and those from research stations.  Often in the case of cereals, the gap is caused by under-
use of fertilisers while in the case of vegetables; it may be due to their over-use.  Many
soils used for vegetable cultivation show accumulation of nutrients over time rather than
depletion.

Soil-testing is necessary to identify nutrient deficiencies. There is a need for an expanded
soil-testing service and for simple and guide testing procedures.  In areas where rural
transport is difficult, a mobile service, which collected samples for testing might be very
useful.

Compost and other organic materials are known to have a beneficial effect on soil productivity
and in the control of pests and diseases.  Vegetables need higher application of organic
fertiliser than any other crop, the main constraints however, being the cost and the availability
of compost.

There is considerable dvariation in the nitrogen using efficiency among different types of
vegetables. Some crop combinations of rice-green pepper and rice-tomato are extremely
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deficient in their use of N, with an N recovery rate of only 27%.  In contrast, a combination
of rice-mung bean shows highly efficiency in the use of N with a recovery rate of 56%.
Another efficient combination in this respect is rice-garlic-sweet potato.

This shows the importance of treating the fertiliser requirements of the total cropping
system, rather than of the separate crop compounds.  The relative fertiliser efficiency of
crop combinations needs to be taken into account when fertiliser recommendations are
made.

Appropriate crop combination sometimes allows vegetable crops to be grown in a cereal-
based system without application of additional fertiliser.  In India, prior to the 1960s when
indigenous cereal varieties used to be grown, little fertiliser was applied and leguminous
pulses were grown in rotation or as intercrops.  With the introduction of high-yielding
varieties and chemical fertilisers, cereals began to dominate the cropping system at the
expense of legumes.

Organic farming

The `term organic' as a description for certain sustainable agriculture systems appears to
have been first widely used by Lord Northbourn in his book "Look to the Land" (1940).
Northbourn used the term to describe the farming system that focused on the farm as a
dynamic, living, balanced organic whole or an organism.  The term organic was first
widely used in the USA by J.I.Rodale, founder of Rodale Press, in the 1950s.

Organic farming is an environment-friendly ecological production system that promotes
and enhances bio-diversity, biological cycles and biological activities.  It is based on the
minimal use of off-farm inputs and management practices that restore, maintain, and enhance
ecological balance.  Organic agriculture is much more than simply chemical free cultivation.
It is a commitment to a system which ensures that healthy, nutrition food can be produced
year after year without environmental degradation.  The primary goal of organic agriculture
is to optimise the health and productivity of interdependent communities of soil life, plants,
animals and people.

Organic food comes from organic farms utilising the best of both traditional and modern
techniques.  Organic farming is a combination of techniques to build up soil fertility for
sustainable production mainly using local, natural resources and with least external inputs.
In organic farming, rather than using synthetic pesticides to kill pests, farmers prevent
pests by planting a bio-diverse range of crops, by rotation and using natural, biological and
enhancement friendly sprays.  This means no artificial pesticides, no herbicides; no hormones
and no growth promoters or food irradiation.  Organics also prohibit the use of Genetically
Modified Organisms or genetic engineering.  Organic standards clearly define the allowed
and prohibited production and processing methods.

Organic farming aims at reducing the costs of production and helps farmers to get reasonable
returns.  Organic products also promise better prospects for market and trade.  There is an
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ever growing export market for organic products and also the domestic market in India is
emerging.  Products that are certified and sold as organic can fetch a premium price
compared with conventional products.

There are several reasons why people choose organic food. They are

(a) Organic food tastes better; this is the simplest message given by many people who eat
organic food.

(b) Organic foods have far less residues of pesticides growth promoters and antibiotics.
Organic food contains more vitamins, nutrients and cancer fighting antioxidants than
non-organic food.

(c) Organic farming places great emphasis on animal welfare as animals are not treated
with synthetic growth hormones or drugs.

(d) Genetically modified organisms are not allowed in organic agriculture.

(e) By avoiding expensive inputs of agrochemicals organic farmers can manage to reduce
production costs and avoid debt trap.  The higher prices for organic products enable
the farmers to get reasonable return for their efforts.

(f) Organic production aims at all times towards sustainability while having best
management of the environment and wildlife as a priority.  This implies a sustainable
management of natural resources; soil, water and bio-diversity.

(g) Organic system relies on a modern and scientific understanding of ecology and soil
science while also integrating traditional agricultural knowledge.

Sustainable agriculture

The word `sustain' comes from two Latin words `sus' meaning from below and `tenere' to
hold.  Literally it means to maintain by long term support.  In agriculture, `sustainable'
denotes farming systems that are capable of maintaining their productivity and their usefulness
to society.  Indefinitely, such systems must be resource-conserving, socially supportive,
commercially competitive and environmentally sound.

Sustainable agriculture has evolved from three perspectives: as a system of production to
achieve food self reliance, as a concept of stewardship and as a vehicle for sustaining rural
communities.

Sustainable agriculture integrates three main goals: environmental health, economic
profitability and social and economic equity.  A variety of philosophic conceptions and
practices have contributed to these goals.  Sustainability rests on the principle that we
must meet the needs of the present without compromising the ability of future generation
to meet their own needs.
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Therefore, stewardship of both natural and human resources is of prime importance.
Stewardship o f human resources include consideration of several responsibilities such as
the working and living condition of labourers, the needs of the rural communities and
consumer health and safety both in the present and the future.

In the US, Food Agriculture Conservation and Trade Act of 1990 defines sustainable
agriculture as `an integrated system of plant and animal production practices having a site-
specific application that will, in the long run, satisfy human food and fibre needs, enhance
environmental quality and natural resources upon which the agricultural economy depends
make the most efficient use of non-renewable resources and on-farm resources and integrate
where appropriate natural biological cycles and controls, sustain the economic viability of
farm guration and enhance the quality of life for farmers and society as a whole.

Crop rotation for sustainable development

A sustainable farm must bring out sufficient produce in an economically viable manner, by
using organic and inorganic inputs in judicious combination so as not to have any long
term detrimental effects on the ecosystem.  According to Hornick and Parr (1987) a
sustainable system is one where the benefits from soil conservation practices are equal to
or greater than the negative effects of the soil degradative processes.  Conway and Barbier
(1988) defined agricultural sustainability as the ability to maintain productivity whether of
a field or farm or nation in the face of shock or stress.  Sustainability in economics refers
to the characteristic of an economic productive activity that will allow it to be carried out
indefinitely in to the future; it is contrasted with practices that are destructive or exhaustive
of some essential inputs and will no longer be able to support human life in future.

The Technical Advisory Committee of the consultative group on international research
stated that sustainable agriculture is the successful management of resources for agriculture
to satisfy changing human needs while maintaining or enhancing the quality of the
environment and conserving natural resources.

American Society of Agronomy (1989) opined that sustainable agriculture is one that over
the long term (1) enhances environmental quality and the resource base on which agriculture
depends (2) provides for basic human food  and fibre needs (3) is economically viable and
(4) enhances the quality of life for farmers and the society as a whole. FAO (1989) observed
that sustainable agriculture should involve the successful management of resource for
agriculture to satisfy changing human needs while maintaining or enhancing the quality of
the environment and conserving natural resources.

Reganold et al (1990) broadly outline the factors that inhibit farmers from adopting
sustainable farming methods. They are:
1) Government policies
2) Lack of knowledge among farmers on sustainable agricultural practices.
3) High short term costs
4) Lack of awareness about the adverse effects of agro chemicals.
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When the government talk about sustainability, they are concerned mainly with environmental
practices in terms of resource conservation.  But when the farmers talk about sustainability,
they are concerned with sustaining their standard of living and looking forward to a better
standard in the next generation.

Agricultural output is basically a technological function of inputs and natural environment
- a totality of temperature, win, soil fertility, humidity etc.  If this environment be considered
as given or not subject to change in short run, agricultural output or yield rate depends
upon application of inputs and technology used.

Organic farming can alleviate rural poverty

A group of agricultural scientists in Kerala have recommended an alternative farming model
based on organic agriculture which was more likely to succeed in areas in which the Green
Revolution had failed in bringing about sustained development for eliminating rural poverty
and reviving rural wealth creation.  R. Gopimony, former Professor and Head of the
Department of Plant Breeding and Genetics, College of Agriculture, Vellayani, Trivandrum,
identifies one of the chief pitfalls of the Green Revolution as its focusing of productivity
alone, which in fact proved to be a misplaced emphasis that led to soil erosion, salinisation,
pesticide pollution, desertification and depletion of bio-diversity.

Gopimony, Thomas Varghese and N. Kamalam argue that the high input farming integral to
the Green Revolution had failed to improve the lot of the small and the marginal farmers as
evidenced in the increased rural poverty during the period that succeeded the Green
Revolution in India.

It was against this backdrop that developing countries were hinging on the concept of
sustainable farming which was ecologically sound, economically viable, socially just and
humane.  Organic farming involves the use of compost, green manures and botanical
pesticides.

The advocacy of organic farming spells out protection of soil and water through suitable
conservation measures growing a legume plant as inter crop/companion or ally crop to
provide perennial green manure supply for the main crop.  The application of bio-fertilisers
such as rhizobium, azotobactor or azospirillium and phosphate solubilising micro organism
is to supplement nutrient supply to the main crop.  Besides, mulching the soil with organic
wastes of both in-situ and ex-situ production and minimum tillage to conserve labour and
nutrient energy are also suggested.

It also recommends need based chemical pest control when a certain threshold limit of
harmful insects and pathogens had been crossed.  Otherwise, use of botanical pesticides
and fungicides is the ideal agricultural mainstay.
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