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This report describes two research programmes carried out on ecological agricul-
ture in India.

Experiences of twelve farmers, in transition towards ecological agriculture, are
described and analyzed. A gradual approach is crucial for success. The duration of
the transition period is directly related to the previous farming system, specifically
the amounts of mineral fertilizers used. An average transition takes three to five
years.

The comparative performance of seven farm pairs, consisting of one ecological
and one conventional reference farm, is analyzed in relation to agronomic and
economic performance. Ecological farms achieve similar economic results as conven-
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net farm income/labourday (Rs 32.-). Labour input per hectare alse shows no signifi-
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PREFACE

This report is about the experiences of farmers. It
describes the change process farmers went through to develop
their conventional agricultural practices into a sustainable
farming system. Furthermore, it gives data on the agro-economic
performance of these sustainsble farming systems compared with
conventional systems. All data in this report describe the
results of the activities of real farmers, for whom agriculture
is their main income source. As such, this report is the first
one giving detalled data on the comparative performance of eco-
logical agriculture at farm level in the tropics. The report
11lustrates that, under the specific conditions of these farmers,
their short-term needs for food and cash income can successfully
ba combined with the society’s long-term need for sustainability.

These findings are published at a moment when the necessity
for sustainable agricultural development is accepted by an
increasing number of individuals, organizations and governments.
The experiences of these farmers 1llustrate that ecological
farming is economically viable, even without any support such as
that available to conventional farmers (e.g. extension, subgi-
dized inputs). However, 1t is this lack of support which serious-
ly hampers the spreading and further development of sustainable
farming. May these results be an Inspiration for those who want
to strengthen agricultural support systems towards stimulating
sustainable farming practices. When numerous farmers have proven
that it is possible, we should do our utmosat to help others who
want to move in the same direction.

L.C. \Zachariasse A.J.E. Ferf
irecttor LEI-DLO Directg oundation


file:///Zacharias8e
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SUMMARY

In South-India two research programmes were carried out. One
studying the experiences of twelve farmers in transition towards
ecological agriculture, and one analyzing the comparative per-
formance of seven pairs of ecological and conventional farms in
relation to agronomic and economic performance. Ecological agri-
culture 18 defined as a type of agriculture which seeks to
optimige the use of local resources through creating complex and
divers farming systems, aiming st a stable, growing and long
lasting production level.

The main reasons for transition are to be found in envirem-
ment /sustainability aspects as well as health and food quality.
In tzansiticn a gradual approach is preferable. Only in cases
where external-input application is very limited, transition can
take place within one year. An average transition takes three to
five years. In situations where the original applications of fer-
tilizer and pesticides are high it might take seven years to com-
plete a transition without major negative effects on farm income.
The most important limiting factor is the lack of information on
trangition towards ecological agriculture. Availability of exter-
nal resources can decrease the time needed for transition con-
siderably. The main changes implemented are in soil fertility and
pest and disease management. Practically, farmers focus on
decreasing application of pesticides and fertilizer, increasing
cultivation of perennisl and leguminous crops and intensified
application of organic manure.

On the basls of one year of monitoring field data only pre-
liminary conclusions can be drawn on the agronomic and sconomic
effectiveness of ecological agriculture. The greater diversity of
techniques practised in soil fertility management as well as in
plant management and greater diversity of crops cultivated in
ecological versus conventional farming is striking. Ecological
farms have seven times more trees per hectare than conventional
farms. Conventional and ecological farms are for respectively 65%
and 42X dependent on external nutrients. Yields realized in the
different farming systems show no significant difference.

Ecological farm management has the potential to achieve
similar economic results as conventional management. Total net-
farm-income per labour day amounts to Rs 32.~ for both systems.
Labour input per hectare shows no significant difference, nor
does the sexual division of tasks. The cash component of the
total cost ig 50% in ecological farms against 671 in conventional
farms, In ecological farms the cost for manure are lower compared
to the conventional farms and the costs for external labour are
higher. Striking is the difference in the share of the livestock
in the total income, 27X in ecological farms against only 6X in
conventional farms. Although pests and diseases cause gerious



problems during the transition phase, on the established ecclogi-
cal farms the absence of pesticides seems to create no problems.



1. INTRODUCTION

1.1 Background

'Sustainable’ is the key pre-fix in any current article on
development. What started as a small *alternative’ searching for
new sclutions got world-wide attention with the publication of
the Brundtland report - *Our common future’- in 1987. In the 1990
pelicy paper - ’A world of difference’ - of The Netherlands Min-
ister of Development Cooperation there i1s & strong focus on envi-
rommental issues. The continuous degradation of the natural envi-
romment 18 seen &8 a threat to the very survival of mankind. In
degradation as well as preservation of nature, agriculture can
and does play an important role. Farmers are the majority of the
persons directly responsible for the management of natural
regources at the local level. ’A world of difference’ expects an
important contribution from Low External Input and Sustainable
Agriculture (LEISA), a name used to express the combination of
the multitude of sustainable farming systems.

Solutions for the current problems can not be found within
the limits of bilo-physical aspects and purely technical alterna-
tives only. Solutions will have to be set within a framework tak-
ing into account the possibilities and limitations of the natural
environment, the socio-economic and political context. It is only
within this realistic complexiry that workable solutions can be
found.

The underlying research describes the experiences of prac-
tising farmers who, on the basis of their own resources, searched
for sustainable farming methods within the actual limitations of
the existing socio-economic situatiom.

1.2 Research within the Agriculture, Man and Ecology programme

The Agriculture, Man and Ecology (AME) programme,
Pondicherry, India, aims at the promotion of socially just, econ-
omically viable and ecologically sound land use systems within
the Indian subcontinent. The AME programme 1s implemented by ETC
Foundation, Consultants for Development Programmes, Leusden, The
Netherlands, with financial support from The Netherlands Govern-
ment. In 1988, the advisory committee to the project suggested
The Netherlands Government to have research undertaken into the
economic possibilities of ecological farming methode. Although
research in this field has been undertaken in Europe and Northern
America, herdly any research on the economics of sustainable
agriculture has taken place in the tropica. Research undertaken
mainly focuses on the effects of certain techniques. It is
expected that the results of this research, focusing on the



farming systems level, will be useful to investigate the economic
and agricultural productivity as well as sustainability of Low
External Input and Sustainable Agriculture practices. Further-
wore, it is expected that a simple methodology can be developed
for comparative study of ecological and comventional/traditional
farming for agronomic and economic aspects in a tropical setting,
In the third place it iz expected that well documented case
studies on the development of sustalnable agriculture can
strengthen project and programmes in this field.

ETC Foundation requested the Agricultural Economics Research
Institute (LEI), The Hague, The Netherlands, for consultancy sup-
port to the research. The Institute for Command Studies and Irri-
gation Management (ICSIM), Bangalore, India, was contracted for
research implementation in collaboration with the AME programme.
March 1989 the research proposal was formulated (Werf & Narayan,
1989), field work started in June 1989.

1.3 Description of farming systems

Studying ecological agriculture in South-India requires a
description of the different farming systems present. Tradi-
tional, conventional and ecological agriculture can be seen as
the three extreme corners of a classification triangle (fig-
ure l}).

Traditional

Figure 1.1 The traditional, conventional and ecological farming
systems; corners of the classification triangle.
Marked area represents Low External Input and
Sustainable Agriculture

Most of the farming practised in South India can be placed
on the continuum from traditional to conventional agriculture.
Practices developed by generations of subsistence farmers are
combined with results of scientific research as brought to
farmers by the extension service.
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Traditional agriculture is a subsistence oriented farming
syatem, uging low levels of locally available inputs. Conven-
tional agriculture makes intensive use of external inputs, rang-
ing from fertilizer to information, for market oriented produc-
tion. Ecological or sustainable agriculture seeks to optimize the
use of local resources through creating complex and diverse
farms, aiming at a stable, growing and long lasting production
level. Low External Input and Sustainable Agriculture could be
geen as filling an important part of the bottom cormer of the
classification triangle.

In table 1 a achematic characterization of the three farming
gystems, as defined for this research, 1s given.

System varilables Conventional Ecological Traditional
Productivity high high low
Sustainability low high moderate
Farm complexity simple complex complex
Diversity environment uniform divers divers
Production orienta-

tion market subsistence/ subsistence

market
External inputs seeds high yielding improved local local
varieties varieties varieties

Use chemical ferti-

lizer high none low
Use of biocides high none low

Figure 1.2 Identifiable traits of three farming systems (Werf &
Narayan, 1989)

1.4 Objectives

The regearch is undertaken with the following three objec-
tives:

A, To identify, qualitatively and quantitatively the socio-
economic viability of ecological agriculture by itself and
in comparison with conventional/traditional agriculture.

B. To identify, qualitatively and quantitatively the problems
encountered by farmers in transition to ecological agricul-
ture.

C. Examine the prospects of ecological agriculture on & long-
term basis.

11



1.5 Set-up of this report

This report covers the first year of field work for the com~
parative agro-economic research as well as the completed transi-
tion study.

Chapter 1 introduces the research and the farming systems
studied. Chapter 2 deals with the methodologies used, for tran-
sition and agro-economic research. In chapter 3 the results of
both research programmes are given. In chapter & the methodology
used is evaluated. Conclusions of the two research programmes,
the methodology used and indications on the prospects of ecologi-
cal agriculture on a long-term basls are given iIn chapter 5. The
hurried reader it is advised to read the summary and chapter 5.

12



2. METHODOLOGY

2.1 Limitations and possibilities of case studies

A number of research methods are available for conducting
farming systems research: rapld rural appraisal, surveys, single
and multiple visits, collecting secondary data, case studies and
experiments. They all vary in cost, coverage, accuracy, time and
statistical validity (Maxwell, 1984). Since in this research only
a8 limited number of well established ecological farms is avall-
able in the region, experiments and a case-gtudy approach are the
only options. Because an intengive study is required to gain
insight in diversity and complexity of various ecological farming
techniques, the case gtudy approach appears to be the most appro-
priate methodology. Lampkin (1986) sees the use of case studies
specially of importance in order to identify problem areas and to
identify possible solutions, both extremely relevant in this
situation, considering the early development stage of sustainable
agriculture in India. Maxwell (1984) recommends the case study
method specially for situations where not one crop but a whole
range of enterprises 1s concerned, which is typically the case in
ecological agriculture. A case study approach is also extremely
useful when one not only wants to know what 18 happening on a
farm, but also wants to elucidate the cause and effect relation-
ships that are of influence. Another advantage of the case study
approach in this situation, 1s the increased insight in the
farming system through the personal contact between researchers
and farmers. This greatly improves the possibility for correct
interpretation of the data collected.

Two main disadvantages of case-studies are generally men-
tioned. In most case-atudies little attention is paid t¢ the rep-
resentativeness of the selected cases for the sector studied. A
clear selection procedure whereby the characteristics of case
study farms are related to the characteristice of the group they
represent can overcome this problem to some extend
(Maxwell, 1984). But in general the group of cases studied is not
large enough to justify an extrapolation of the results to a sec-
tor, a region, or a country. Secondly, when studying a limited
number of case-study farms it is very difficult to eliminate
effects of factors which are not determined by the system., For
instance locational, farm, economic, marketing and managerial
factors.

13



2.2 Transition research
2.2.1 Introduction

Transition is the process of conversion of a farm from a
conventional or traditional farming system to a stabilized eco-
logical farming system (Werf, 1990A). For tropical situations no
research has been done on the transition process at farm level.
In the United States and Europe limited research findings are
available on the procese of transition. Mest publications dealing
with transition describe a single case (Andrew, 1987; Patriquin,
1986) or give guidelines for the process of transition (Aubert,
1982; Kirschenmann, 1988 and Zeelenberg, 1989). Only some very
recent studies (Macrae, 1990 and Andrews, 1990) give a broad
based analysis of the process of transition.

Invariably all researchea perceive the transition pericd as
a erucial bottleneck for successful introduction of ecological
agriculture. Specific problems include aspects such as rotation
adjustment, biological transition and learning (Dabbert & Madden,
1986).

2,2.2 An explorative approach

Not having the possibility to use the experiences of others
in designing the research an explorative, step-by-step, approach
was chosen. As a first step the twelve selected farms were
visited and the farmers were interviewed, making use of a ques-
tionnaire. Aim was to get a rough insight in the farm and farmer,
farming techniques practised, reasons for transition, aim of
transition, changes implemented, etcetera (see Annex 2). The
regults of this firast set of visits were used to decide upon the
next step. The cycle of collection, processing, analysis and
checking of data was repeated three times.

The questionnaire designed for the first set of farm visits
was actually used as a checklist for focusing of the discussions
with the farmers. During the visits it appeared that the use of a
queationnaire directed the farmers toc much in their answers.
Nevertheless this first stage gave & reasonable overview of the
tranasition process for the different farms. This information was
used to list gpecific questions for each case. In a second round
of visits the case gpecific questions were discussed with the
farmers, resulting in a better understanding of the transition
process on each farm. Analyzing this information a rough descrip-
tion of the transition process and possible approaches could be
made.

During a third round of interviews contradictory information
from the first two interviews was checked. Simultaneously farmers
were asked for their advice on a suppesed transition of a
neighbouring farm. This as a check for the general description
and the different approaches of the transition process as arrived
at by the researchers after the second round of interviews.

14



The results of the three rounds of interviews are laid down
in an interim report containing the individual case descriptions
and a generalized analysis of the process of transition. This
report 1s translared into local language and distributed to the
farmers. A two day farmers meeting followed, having the following
objectives:

- Exchange of experiences amongst the farmers. Several farmers
had earlier expressed a feeling of isolation in their search
for an ecological farming system and the interest to meet
and discuss with colleagues. This aspect of the meeting was
greatly appreciated by all of them.

- Increasing the involvement of farm women in the research.
Resecarchers felt that women had been involved too little
during the interviews. During the meeting women participa-
tion in the general sessions was limited and diffident. In
separate sessions their participation was active and confi-
dent. In the final (general) session it was concluded that
‘we were able to recognize the role and capacity of our
women® {(Werf, 1990C).

- Checking of results of the transition regearch., The individ-
ual case descriptions were checked with the farmers and the
researchers understanding of the transition process was dis-
cussed with them.

Furthermore this meeting was conducted in order to find out
how the AME research programme could be made more participatory.
Farmers expressed their interest to maintain records of their
farm operations and the desire to be trained in basic research.

2.2,3 Clasgification and sampling

On the basis of a mailing undertaken by the AME project,
eight ecological farms having completed the transition were
identified. In addition to this, one farm currently in transition
and three farms started as ecological farms were studied. Selec-
tion of farms was done sccording to the following criteria:

A. No or decreasing application of chemical fertilizers.

B. No or decreasing application of chemical biocides.

C. Consciocus inclusion of ecological farming practices like
stimulation of diversity and complexity, stimulation of soil
life etc.

Selected farms were included in the research after a field
visit and discussion with the farm manager. Farm locations are
indicated in figure 2.1.

15



BAY OF
BENGAL

Figure 2.1 Location of farms studied in South India. The numbers
one to seven are the palred case studies of the com-
parative agro-econcmic research, consisting of one
ecological and one reference farm. All the ecological
farms included in the comparative study (excluding no
§) as well as the numbers 8§ to 13 sre the farms
studied for the transition research

2.3 Comparative agro-economic research

2.3.1 Introduction

Sofar no research findings have been published comparing
ecologicel agriculture with conventional/traditrional practices in
a tropical setting. However, this type of research has been
undertaken in Western countries (Lockeretz, 1984; Vereijken,
1985). Roughly speaking three different approaches have been
utilized in the implementation of comparative research (Lawpkin,
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1984). Firstly and mainly, single farms have been compared with
regional averages, a single partner farm or a hypothetical model.
Here difficuities arise in eliminating the effects of non-system
factors such as location, farm, economic, production and mana-
gerial elements. Secondly, samples of farms and partner farms can
be compared, Here the problem lies in the limited availability of
ecological farms, being too little for statistical elimination of
non-system factors. Thirdly, in a few cases a controlled experi-
mental approach was chosen, attempting to eliminate the influ-
ences of non-system elements. In this study every ecological case
study farm 1s linked to a conventional reference farm with a
gimilar cropping pattern in the near surrounding trying to elim-
inate as much as possible non-system factors (soll types, cli-
mate, topography etc.). It is obvious from other research that
the farmer’s management sability is a critical variable in evalua-
ting the performance of ecologically managed farms (Lockeretz,
1989). This non-system aspect is very difficult to eliminate in a
case-study approach.

Considering the huge yearly variations in yields and econ-
omic results on farms, monitoring the farms over a longer period
18 necessary for a proper evaluation of the farming system,
including yield stability.

2.3.2 Approach and institutional setting

Focal point of the comparative study is the agro-economic
viability of ecological agriculture and its perspectives at the
farm level. Within the limits of the Agriculture, Man and Ecology
programme it seemed most suitable to opt for a sample-of-farm-
pairs approach, as it would simultaneocusly give the opportunity
to analyze farmers experiences in ecclogical agriculture.

As AME lacks the skills and manpower needed for implementa-
tion of the economic component of the study, a well experienced
economic research institute (ICSIM) was contracted as
collaborative organization,

2.3.3 Classification and sampling

Selection of ecological farms 18 dome according to the fol-
lowing criteria:

A, VNo application of chemical fertilizers.

B. TNo application of chemical biocides.

C. Conscicus inclusion of ecological farming principles like
stimulation of diversity and complexity, stimulation of soil
life etc.

D. The farming system must have been practised for at least
three years.

Selected ecological farms are included in the research after

a field visit and discussion with the farmer. Each ecological

farm 1s paired to a nearby reference farm, paying special atten-

tion to similarity in the following aspects; soll type, topogra-

17



phy, holding size, climate, cropping pattern, livestock, irri-
gated/rainfed and quality of farm management. Reference farms
should differ from the ecologlical farms in use of fertilizer and
pesticides. Farm locatious are indicated in figure 2 (paragraph
2.2.3).

2.3.4 Data collection

The data to be collected can be clagsified in three groups:
- Initial descriptive information of the farms.
- Data collected monthly.
- Secondary data.

A starter tour by the research team i1s conducted for final
selection of ecological farms, collection of initial data and
selection of reference farms. The descriptive information of the
farms include detailed physical end socio-economic information
including soil type, rainfall, a detailed map of land use during
the year, family size and composition, living conditions etec.

Also a farm inventory of the farm assets, including live-
stock 1s conducted in the beginning and at the end of the study
period. Inventory of standing crops, cash and stocks of farm pro-
duce are omitted to limit the complexity of the data collection.

Regular data are collected monthly by researchers using a
structured schedule covering all crop and livestock input-output
flows in actual quantities and money wvalue, total labour needs
and total cash-flow (annex 4). Special attention 1s paid to
internal input flows between livestock and crop activities. The
farmers play an essential role in the process of data collectionm,
therefore an active participation of the farmers is required dur-
ing the data collection. In order to increase motivation a
detailed agronomic and economic analysis of the farm in Tamil-
language 1is presented to the participants after every year of
data collectiom.

Secondary data are collected from the various departments of
government organizations.

2.3.5 Datsa processing and analysis

The following steps for data analysis are undertaken: data
validation, tabulation of results per pair, whole-farm analysis,
analysis of specific activities, conclusions and verificatiom.
This ie done separately for the agronomic and aconomie analysis,
by AME and ICSIM respectively.

Data processing is mainly conducted using the FAQ developed
FARMAP computer programme. Results are tabulated per farm pair
and presented in detailed agronomic and economic farm pair
descriptions. These descriptions form the basis of two interim
reports (Narayan, 1990 and Sivasubramanian & de Jonge, 1990).

In the whole farm agronomic analysis, the farms are studied
for farming techniques practised (for soil fertility management

18



and creating plant diversity), nutrient balance (at farm gate and
for main crop), external nutrient dependency and land use. In the
economic whole farm analysis the labour input, variable costs,
gross Iincome, fixed costs, net farm income and cash income are
analyzed. In annex 1 a list of definitions of the economic
keyfigures used is presented. Per farm the before mentioned
aspects are calculated separately for the main crop.

As it 18 a case study approach, conclusiona are drawn on a
palr-wise basis, taking the researchers comments on the figures
as extremely important for understanding and interpretation. Con-
clusions regarding the perspectives of ecclogical agriculture are
kept to & minimum as the analysis covers only one year of data
collection. When data over a period of at least three year are
available the focus can shift to these perspectives,

Verification takes place at various stages during analysis.
A first verification 18 done during a field visit by consultants
from LEI and ETC. A second verification is conducted during the
analysis when the farm pair descriptions made by AME and ICSIM
are compared, A final verification takes place during a meeting
with the partieipating farmers in which the results of the first
year are discussged.

2.4 Estimating sustainability
2.4.1 Levels of analysis

Sustainability has become a major issue in the design,
execution and evaluation of projects in developing countries. In
general terms sustainability refers to long-term availability of
certain means to long-term achievements of certain goals (Van
Pelt et. al,1990). In this study sustainability must be defined
towards ecological sustainability. A development can be judged
ecologically sustainable when long run (per capita) social wel-
fare improvement is not impeded by environmental deterioration,
either through environmentsl amenities or through environmental
productivity, or through a combination of the two (Munn, 193%9).
When trying to analyze the sustainability of a farming system the
scope 18 essential for the results obtained. Analysis can be con-
ducted at farm level, at community or region level, but also
nation-wide or world-wide implications can be studied. Only just
recently attempts are made to incorporate sustainability in the
traditional cost-benefit analysis (Pearce, 1989; Van Pelt, 1990).
That indicates that at this moment it is very difficult to ana-
lyze certain costs and benefits in relation to sustainability.
For inatance how to measure the reduced soil erosion when farmers
plant trees and shrubs around plots ? Another example 1s the
partly replacement of fertilizere through manure. At farm level
it may have positive effects on the soil fertility in the long-
run, at regional level trade in manure could benefit other
farmers and at national level the hard-currency saved can be used

1%



in other projects. On the other hand negative effects may occur
at the various levels. At present most of the necessary data are
absent for conducting this type of analysis thoroughly.

In this research the farming systems are analyzed at farm-
level since the asgronomic and economic viability at that level is
a first prerequisite for possible succeassful introduction. The
positive and negative effects at other levels are not included.
Based on these data analyses at other levels can be conducted.
For instance the effect on nations food-security of a partly
introduction of low-external-input agriculture.

2.4,2 Sustainability indicators

Currently, little is knovm on the measurement of ecological
sustainability. There is not yet a widely accepted set of indica-
tors defining this. All what can be done at the moment 1s moni-
toring of production and the use of natural resources and estima-
tion of the effects on environmental quality. This can be done by
monitoring the development of a farming system over a period of
three to five years or more.

It is expected that during this research, easily measurable
indicators of ecological sustainability can be selected on the
basis of empirical findings. These indicators should have a clear
relation with the accepted, only long-term measurable, definers
of sustainability as ’maintaining or enhancing the quality of the
environment® and 'conservation of natural resources’.

In this study soil fertility development and nutrient flow
patterns are taken &8s leading threads for the snalysis of eco-
logical sustainability. Nutrlent balances are studied at whole
farm level as well as for the main crop, external dependency for
nutrients and nutrient flow pattern are analyzed. The different
techniques practised for soll fertility maintenance receive
epecial attention. Further, attention is paild to the primary pro-
duction cycle (vegetation - cropping system) and the secondary
production cycle (animal husbandry - livestock management). In
the cropping system specific attention is given to soll coverage,
role of leguminous species, role of perennial, cropping diver-
sity.
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3. RESULTS

3.1 Transition research

'Transition is the process of conversion of & farm from a
conventional or traditional farming system to a stabilized eco-
logical farming system' (Werf, 1990A). After introduction of all
agro-technical changes needed, it might still take some time
before the transition is completed. This 18 specially the case
when perennial play a major role in the new farming system.

In Europe and North-America the starting point normally is a
conventional farming system which, in most cases, depends on
external inputs and is market-oriented. In India however, transi-
tion may alaso start from a traditional farming system, which is
subsistence-oriented and uses low levels of locally available
inputs, possibly combined with limited amounts of fertilizer and
pesticides. For this research conventional agriculture was
defined as using farming practices and external input applica-
tions as advocated by government extension services. By far the
most common agricultural system found nowadays in India 1s a mix-
ture of both conventional and traditional practices.

Aim of the transition is to cbtain a stabilized ecological
farming system with a sustainable production.

Taking this diversified situation into account, transitiom
can be deplcted as in figure 3.1.

Traditional

Conventional

Ecological

Figure 3.1 The transition process deplcted as a position change
of the farm in the classification triangle towards
the ecological corner

3.1.1 Description of the surveyed farms

Twelve ecological farms ranging in size from .26 to 40 hec-
tares were studied. All farme are in South India, nine in Tamil
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Nadu, two in Kerala and one in Karnataka. South-India receives an
average annual rainfall of 1 200 mm, the two monscons (July-
August, October - November) account for ninety percemt of the
total rainfall. Eighty percent of the holdings is smaller than
two hectares. Less than twenty percent of the land can be irri-
gated,

With regard to aspects as holding size (average size 6.8
ha), access to water (52X of the land irrigated), education and
off-farm income the farmers studied are mostly better off than
average. These advantages enabled the farmers to take the rigks
of experimenting with an unknown farming syatem,

Reascons to opt for ecological agriculture wvary greatly with-
in the group. Production of healthy food, environmental aspects
and sustainability of the farming system are mentioned by many.
Philosophical motivations and the expectation of a better farm
income are important in several cases. Table 3.1 indicates the
different reasons for transition per farm, table 3.2 totalisges
the reasons mentloned and lists them in frequency.

Table 3.1 Main and secondary reason for transition per farm

Ko Holding Original Reason for tramsition
size farming @ ceseccccccccccccccccreccneoee.
in ha. system Main Secondary
2 3.0 Traditional Health Environment
3 3.2 Traditional Health Environment
8 2.8 Traditional Health Environment
5 4.3 Couv. Ave. Farm income Independence
4 14,0 Conv. Ave. Farm income Environment
9 40.0 Conv. High Health Environment
1 4.2 Conv. High Farm income Environment
13 2.4 Conv. Inst. Bealth Environment
7 2.0 Conv. Inst. Farm income Health
10 1.2 Conventional Environment -
11 0.4 Conventicnal Philosophy Independence
12 4.4 Wasteland Philosophy Environment

Conv. Ave. = Conventional with average use of external inputs
Conv. High = Conventional with high use of external inputs

Conv.

Inst.= Conventional institutional farm

Lack of technical information on ecologidal farming is a

serious problem for all. More than half work without any informa-

tion and had to develop an ecological farming system on their
own. Others could make some use of existing extension services
and foreign literature. In India, there is only very little lit-
erature available on ecological agriculture.
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Table 3.2 Totallzed reasons for transition and frequency &s men-
tioned by the twelve farmers (Werf, 19904)

Y e - - D S

Enviromment/eustainability 9
Health/food quality 7
Philosophy 5
Farm income 4
Independence 1
Water and labour scarcity 1

- - A k- - - R A e -

Most farmers had seven to ten years of experience with eco-
logical agriculture when surveyed. Two farmers had only two yeazs
of experience, two had respectively 13 and 15 years field knowl-
edge, average 1s eight years experience with ecological agricul-
ture. ’

Three farms are converted from virtually traditional farming
practices and six farms are converted from a conventional farming
system. In all these cases the farmers had agricultural experi-
ence. Three farms &re started as ecological farms by the current
owners, without any or only limited agricultural experience.

3.1.2 The transition process

Theoretically four different processes are possible., A farm
may be converted all at once or parcel by parxcel. In each of
these approaches one can follow a gradual process or implement
all necessary changes at once. The process of transition will be
more distinct when the difference between starting situation and
final situation 1s substantial. A transition has been coneidered
as completed successfully once the farmers perceive the yields as
having stabilized under the new fertility management practices.
Table 3.3 ghows the methods and time needed for tramsitiom.

The three virtually traditional farms, using only low levels
of chemicals before transition, converted the whole farm at once.
Use of pesticides was dropped, simultaneously fertilizers were
fully replaced by organic manures, no major changes tock place in
yields. The transition was completed successfully in one year.

Two originally conventional farms, using average quantities
of fertilizer, adopted a gradual transition process for the whole
farm. Within three to four years these transitions were completed
successfully.

Four of the originally conventional farms converted the
whole farm at once. Two of these, previcusly using high levels of
chemical fertilizers, incurred severe yield loasses (up to 60%)
and referred back to the use of fertilizers in the next year.
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Table 3.3 Method used and time needed for successful completion
of transition in relation to the original farming sys-
tem (Werf, 1990A)

No Holding Original Transition method
size farming @0 === ceescscsscescsrrer s —n
in ha. gystem At once Gradual
2 3.0 Traditional +(1 yr)
3 3.2 Traditional +(1 yr)
8 2.8 Traditional +(1 yr)
5 4.3 Conv. Ave. +(3 yrs)
4 14.0 Conv. Ave. +(4 yrs)
9 40.0 Conv. High - +(4 yrs)
1 4.2 Conv. High - +(7 yrs)
13 2.4 Conv. Inst. +(5 yrs)
7 2.0 Conv. Imst, Ongoing (2 yrs)

+ = completed successfully - = failed

Conv. Ave., = Conventional with average use of external inputs
Conv. High = Conventional with high use of external imputs
Conv. Inst.= Conventional Instituticnal farm

After this, these two adopted a gradual transition approach;
year by year fertilizer application was decreased and simulta-
neously organic manure use was Increased. Farm 9, having the
means to invest, completed transition in four years. Farm 1, hav-
ing less resources, took seven years.

The remaining two, originally conventlonal farms, were run
as inatitutional farms, one belonged to a non-govermmental organ-
ization, the other one formed part of a leprosy hospital. In
thease cases ylelds decreased up to 30 percent but this was
accepted within the institutional set-up. One of these farms
gtarted transition only two years ago, the other one completed
transition in five years.

Three farms were started as ecological farme by the current
owners, one of them had two years of agricultural experience, the
others had no farming experience. In these cases the agricultural
transition is intensely influenced by the change in profession of
the 'farmer’ involved. This influence made it impossible to con-
¢lude on completion of the transition, therefore these cases were
not included in table 3.3.

Several farmers (both Conv. Ave. and Conv. High) expressed
that yields increased during transition along with the develop-
ment of soil fertility and even reached beyond conventional pro-
duction levels. In rice, average grain yields of 6 250 kg/ha
(Breugel and Brouwer, 1990) and 6 320 kg/ha {Subramanian, 1989)
were realized under ecological cultivation. Several farmers
expressed that ecological agriculture enabled them to reach self-
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sufficiency in focd items which earlier had to be partly pur-
chased. Furthermore, a number of farmers mentioned distinct
decreases on expenditures for inputs such as fertilizer, pesti-
cides, concentrate and tractor tillage.

In certain cases transition could have been completed faster
(e.g. through extra investments in organic manures) when farmers
would have been better informed on transition and related prob-
lems. This aspect of lack of information combined with having to
learn ecological agriculture while implementing the transitiom,
had & great impact on the transition and the time needed for it.
Both ’Conv. High’ farmers expressed that with the experience they
have now (11 and 15 years) they are able to do a transition of a
farm similar to theirs in two to three years instead of the four
and seven years they needed respectively.

3.1.3 Agricultural changes implemented
Farmers were agked to list what they perceive as the most

important changes in agricultural practices made during transi-
tion (table 3.4).

Table 3.4 Most important changes made during transition and fre-
quency of mentioning by the twelve farmers (Werf,

19904)
Changes Frequency
Stop application of pesticides 6
Stop application of fertilizers 5

Increased number of trees and

perennial species 5
Increased application of organic
manure, green manures, compost 4

Increased cultivation of

leguminous crops 3
Improved manure and urine handling 2
Initiation of multiple cropping 1
Increase of deep-rooted crops 1
Site-oriented species selection 1

- R P R T e b YR L e T T P R T o W W e e e M

Soil fertility

Changes in soll fertility menagement were well prepared in
most cases. All at once (Trad. and Conv. Inst.) or gradually
(Conv. Ave. and High), chemical fertilizers were replaced by
nitrogen-fixing crops, green (leaf) manures, animal manure, irri-
gation tank silt and agro-industrial by-products or waste.
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Four different strategles for soil fertility improvement
could be distinguished, all focusing on increasing the organic
matter production on the farm.

* One farmer (no 12) practised 'natural regeneration’, allow-
ing a fallow period for natural soil improvement of a
degraded area.

* 'Regulated natural regeneration® was practised in two cases
(no 1 and &), using green manure crops (Sesbania and
Crotalaria) to reclaim alkaline lands for agricultural pur-
poses.

* *Enhanced gelf-improvement* using intermally produced
organic material was most common for soll fertility improve-
ment, a8 it allowed for continued cropping. This was fre-
quently combined with a gradual growth of the cattle popula-
tion. Fodder production was increased in order to decrease
the need for outside grazing and thereby loose less manure.
In three cages cattle urine was collected. Composting and
green (leaf) manuring are common practices.

* 'Enhanced improvement with externally obtained organic
material’ was practised by several farmers through collect-
ing organic matter from outside the farm (green leaf manure)
or purchases (e.g. manure, irrigation tank silt, coir dust,
granite dust).

Pests and diseases

The need for changes in pest and disease management was in
most cases not foreseen and caused serious problems in several
farms. This seems to be due to lack of knowledge and information.
Capability of coping with these problems differed greatly between
the individual farmers. Adaptations made included changes in the
varieties grown (in some cases high ylelding varieties were
replaced by local varieties) and deletion of susceptible crops
(e.g. cotton).

Certain farmers claimed to have less problems after several
years. They attribute this to the use of organic manures, cre-
ation of an overall healthier field ecosystem and Increased
presence of natural predators. Pest control techniques were main-
ly derived from traditional agriculture. Companion planting,
decoctions of insecticidal plants (e.g. Azadirachta indica),
spraying of diluted cow urine and the use of oil lamps to catch
night-flying insects were frequently practised.

Crop management

Striking changes 1n crop management include increased grow-
ing of leguminous and fodder crops, a higher cropping intensity
through multiple cropping and a shift towards local varieties.
Increasing the number of trees on the farm is mentioned by five
farmers as a major change and implemented by several others too.
Therefore, the complete effects of a transition can actually be
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fully estimated only after the trees are full-grosm. In & few
cases crop rotations were widened. Weed control remained
unchanged, mainly hand weeding, sometimes intercultivation was
practiged.

Livestock management

In six out of twelve cases the quantity of livestock in the
farming sysetem increased during the transition. Along with
increased on-farm production of fodder,thereby decreasing exter-
nal grazing, and improved manure and urine management more nutri-
ents could be recycled within the farm.

Erosion control

Erosion control activities were incressed mainly due to the
growth in awareness of envirommental and sustalnability aspects.
Techniques practised show a higher priority for increasing veg-
etative soll cover (through e.g. use of cover crops, intercrop-
ping and increasing the percentage of perennial and trees) than
in conventional agriculture. Mechanical measures, like decreasing
tillage, contour bunding and mulching, were also practised.

The transition research was concluded by a farmers meeting.
During a discussion the following points were concluded by the
farmers as essentlal aspects of ecological agriculture (Werf,
1990C):

- The organic matter content of the soil has to be increased
in order to reduce dependency on chemical fertilizer. This
can be achieved by cultivation of (N-fixing) fodder crops
and green leaf manures and increasing the livestock popula-
tion for manure production.

- Soil tillage should be minimized and where possible replaced
by mulehing, cover crops, intercropping, and inclusion of
trees in the field.

- Weeds can be used as (living) mulch to prevent soll moisture
evaporation and can be used in compost preparation.

- A variety of selected trees should be planted for provision
of cattle fodder, improvement of the soll, supply of green
leaf manure and as a wind break.

- Drought resistant species should be preferred for annual
crops as well as trees.

- Erosion contrcl by contour bunding and soil cover is essen-
tial.

3.1.4 Farmer characteristics

Farmer characteristics of importance in relation to the
transition process were those influencing the self-learning
capacity of the farmer, such as innovativeness, financial free-
dom, family tradition and place of residence. Due to the almost
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complete absence of infermation each farmer had to find his/her
own way out. Experience in agriculture and willingness to experi-
ment were farmer characteristics making the transition easier.
The financial freedom of a farmer directly influenced the length
of the transition. Limited investment possibilities (e.g. for
soll fertility improvement) directly prolonged the transition
period, as could be seen when comparing the length of the transi-
tion period of both 'Conv. High' farms. A family tradition in
agriculture hed a direct positive influence on the transitiom, as
traditional agriculture proved an important source of information
for the farmers. In South-India, farmers normally live in vil-
lages and not on the land itself. However, living on the farm
proved to be of major importance for an effective and efficient
transition. One farmer expressed the need for continucus atten-
tion in ecological agriculture as follows:

'Transition {...) is a matter of watching and observing’.

3.2 Comparative agro-economic research
3.2.1 Iantroduction

In the comparative agro-economic resesrch many different
types of data have been collected at farm level. In this chapter
a summary of the most essential data collected in the 7 case
studies are presented. For more detailed Information the reader
is referred to AME and ICSIM reports (AME, 1990 and Narayan,1990).

Since in a number of cases only a part of the farm activ-
ities have been studied, keyfigures normally used in a whole-farm
analysis are In this study converted into figures per ha.

After the description of results of the case studies, it is
tried to extract some general aspects of ecclogical and conven-
tional farming from the case studies. Hereafter a limited analy-
sis at crop level 1s presented.

3.2.2 Results of case studies
3,2.2.1 Case study 1

The ecological farm is a very well developed farm and the
farm household is practising ecological farming since twelve
years. Livestock plays an essential role in the farming system
for income generation (milk) as well as for manure production.
The cropping system is rather complex. Also on the reference farm
the cropping pattern is rather complex with many different crops,
but almost no mixed cropping. On the reference farm 57% of the
gross cropped area are vegetables and 42X grains. Whereas on the
ecological farm these figures are respectively 252 and 20%.
Pulses make 221 and other crops 30X. The only similar crop activ-
ity 1s sole paddy. Livestock plays a less important role on the
reference farm compared to the ecological farm. Both farms have
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1.2 ha eucalyptus trees, which have not been incorporated in the
study. In table 3.5 the main characteristics are summarized.

Teble 3.5 Characteristics of farms in case study 1

Characteristics Ecological Reference

State Rarnataka Karnataka

Total holdings size (ha) 4.2 2.3

Area studied (ha) 3.0 1.1

Total number of different crops 16 10

I of studied area irrigated 71 48

Main crops (area wise) Fruit orchard Tomato
Mulberry Paddy
Paddy Millet

Main livestock (no. wise) Cows Buffalo
Chicken

Residence On-farm Off-farm

From table 3.6 can be seen that the gross income per ha is
conaiderably higher on the ecological farm. More than 60X of the
groas income on the ecological farm is derived from silk-worm-
cocoon production, with a high gross margin per ha
(Rp 54 000/ha). On the reference farm tomato accounts for 40% of
the grose income, with paddy on the second place (15Z). The gross
margins of both activities are considerably lower (Rp 36 000
resp. Rp 17 000 per ha}) compared to cocoon production. It can be
concluded that the differences in cropping pattern have a great
influence on the economical results and a comparison of the
regults of the farming systems is therefore very difficult.

Crop production forms on both farms the main part of the
gross income, but income from livestock 1s more important on the
ecological farm. On both farms around 70 of the production
(measured in gross income per ha) is sold. The variable costs are
much higher on the ecological farm due to the high input costs of
the cocoon production. This results in a higher gross margin per
ha and a higher net farm income per labourday for the reference
farm in the 1989/90 season. On the ecological farm much hired
labour is used and little female labour ig involved. On the eco-
logical farm the percentage of child labour is relatively high.
Despite the high amount of hired labour the percentage of cash in
the total costs is lower on the ecological farm, mainly due to
fertilizer expenses on the reference farm, The external nutrient
dependency ie therefore much higher on the reference farm. Both
farms have a positive nutrient-balance at farmgate for NPK.

The household of the referemce farm has no others sources of
income, while on the ecological farm a considerable off-farm
income 1s realized (38X of total income).
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Table 3.6 Main production characteristics in 1989/1990 season of
farms in case study 1

- S e . -

Ecological Reference
Gross income/ha 56 183 45 685
% crop activities 82 90
Z sold 69 74
Variable costs/ha (Rp) 28 676 10 611
Gross margin/ha (Rp) 27 507 35 074
Labourdays/ha 710 529
% female 15 53
% hired 70 21
Net farm income/labourday (Rp) 43 66
Off-farm income (Rp) 41 400 ¢
% cash of total costs 42 58
Total assets/ha (excl treeg,Rp) 129 990 92 254
Trees/ha 260 41
External nutrients/ha (kg NPK) 142 375
External nutrient dependency 32 67
Rutrient-balance at farmgate
Nitrogen (kg W/ha) +56 451
Phosphate (kg P/ha) + 8 +18
Potash (kg K/ha) + 3 +14

3.2.2.2 Case study 2

The farms in case study 2 have to some extend a similar
cropping pattern. Paddy, millet, tomato, groundnut and horsegram
are present as sole crop in both farms. On the reference farm the
percentage of vegetables and o1l crops (groundnutg) is high
(respectively 32 and 40 of the gross cropped area). On the eco-
logical farm 'other crops’ take 391 of the gross cropped area
(sugar cane, coconut etc,.)}. In both farms wmixed cropping is
practised and also the total number of different crops cultivated
1s gimilar.

Apart from animal traction on the ecological farm there are
no livestock activitiea on both farms. Other characteristics are
glven in table 3.7.

The gross income per ha is much higher on the ecological
farm than on the reference farm (table 9), Taploca (46X) and
paddy (16X) contribute most to this gross income on the ecologi-
cal farm. The large areas of finger millet and tomato give a
relatively low gross income. On the reference farm paddy (24%)
has the greatest contribution to the farm income. The yields in
kg/ha are higher on the ecological farms for paddy and ragi,
while the ylelds of tomato, groundnut and horsegram are higher on
the reference farm.
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Table 3.7 Characteristics of farms in case study 2

- - - -

Characteristics Ecological Reference

State Tamil Nadu Tamil Nadu

Total holdings size (ha) 3.2 2.6

Area studied (ha) 3.2 2.6

Total number of different crops 13 11

X of studied area irrigated 100 43

Main crops (area wise) Sugar cane Groundnut
Groundnut Tomato
Tapicca

Main livestock (no. wise) Bullocks -

Residence On-farm Off-farm
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The variable costs per ha are higher on the ecological farm
due to higher costs of seeds, wages and hired mechanical labour
and feeding costs for the bullocks. This results in a higher
gross margin per ha. The labour-input per ha however is considex-
ably higher on the ecological farm resulting in a similar net-
farm-income per labourday.

Table 3.8 Malin production characteristics in 1989/1990 season of
farms in case study 2

Ecologlieal Reference
Gross income/ha (Rp) 10 986 6 118
X crop activities 98 100
% sold 55 54
Variasble costs/ha (Rp) 4 631 2 223
CGross margin/ha (Rp) 6 355 3 895
Labourdays/ha 369 216
X female 45 61
% hired 61 62
Net-farm-income (Rp) 7 168 3 796
Het farm income/labourday (Rp) 22 20
Off-farm income (Rp) 700 0
X cash of total costs 52 65
Total assets/ha (excl trees,Rp) 9% 208 111 735
Trees/ha 86 18
External nutrients/ha (kg NPK) 30 96
External nutrient dependency 12 45
Rutrient-balance at farmgate
Nitrogen (kg W/ha) +16 +52
Phosphate (kg P/ha) +3 + 9
Potash (kg K/ha) -2 +9

------------------------------ . .- - - . .-
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The total net-farm-income on the ecological farm is almost
twice that of the reference farm. The cash component of the total
costs on the ecological farm is lower. Also the external nutrient
dependency is much lower on the ecoclogical farm. Only for potash
a8 slight negative nutrient-balance occurs on the ecological farm.
The reference farm has a larger portion of leguminous crops im
the cropping pattern,

3.2.2.3 Case study 3

The farms in this pair differ considerably in size and in
cropping pattern (table 3.9). Groundnuts and sugarcane are the
only similar crops. The ecclogical farm has relatively much
rainfed grains (sorghum and millet) while the reference farm has
alsc paddy, cotton and some tomatces. Both farms concentrate on
sole cropping systems. Livestock plays an important role on the
ecological farm and ias absent on the reference farm.

Table 3.% Charscteristics of farms in case study 3

Characteristics Ecological Reference
State Tamil Nadu Tamil Nadu
Total holdings size (ha) 2.8 1.2
Area studied (ha) 2.8 1.2
Total number of different crops 7 7
I of studied area irrigated 57 100
Main crops (area wise) Sorghum Groundnut
Groundout Sugar cane
Sesamum Paddy
Main livestock (no. wise) Bullocks -
Buffalo
Residence On-farm Off-farm

In table 3.10 the main production characteristics of this
farm palr are presented. It appears that the gross income per ha
of the reference farm is three times that of the ecological farm.

The results of the large sugarcane area (1.0 ha) on the ref-
erence farm determine the results (57X of the gross income) of
this farm, with groundnuts (19%) on the second place. On the eco-
logical farm the livestock activities contribute for 441 of the
total gross income, the sesamum crop for 22X and the groundnuts
for 14%. The groundnut yield in kg/ha on the reference farm is
twice that of the ecological farm. Also the variable costs are
higher on the reference farm, especially due to higher costs per
ha of hired labour and hired mechanical labour., This results in a
three times higher gross margin per ha on the reference farm.
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Table 3.10 Main production characteristics in 1982/1990 season
of farms in case study 3
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Ecological Reference
Groas income/ha (Rp) 5 716 16 358
X crop activities 56 100
T sold 47 82
Variable costs/ha (Rp) 2 781 6 074
Gross margin/ha (Rp) 2 935 10 284
Labourdays/ha 72 262
I female 42 66
% hired 53 93
Net-farm-income (Rp) 6 051 11 066
Net farm income/labourday (Rp) 43 50
Off-farm income (Rp) ¢ 4 900
2 cash of total costs 40 77
Total assets/ha (excl trees,Rp) 90 398 76 000
Trees/ha 27 7
External nutrients/ha (kg NPK) 38 78
External nutrient dependency 49 71
Nutrient-balance at farmgate
Nitrogen (kg N/ha) +15 +10
Phosphate (kg P/ha) +1 -~ 3
Potash (kg K/ha) + 2 -7

The total labour-input however is 3.5 timeas higher on the
reference farm. The net-farm-income per labourday is still higher
on the reference farm, but compared to the gross margin per ha
the difference is small. The total net-farm-income of the refer-
ence farm is 80X higher than on the ecological farm. The refer-
ence farm is much more oriented towards production for the market
than the ecological farm. The fraction of female lahour is much
higher on the reference farm and most of the labour ig hired. The
fraction of cash costs in the total costs on the ecological farm
are half of that on the reference farm. Also the external nutri-
ent dependency is much lower on the ecological farm. As on most
ecological farms the number of trees is higher than on conven-
tional farms. However compared to other ecological farms the
tree-density is low.

3.2.2.4 Case study 4

In this case study unfortunately only a limited area of the
ecological farm has been studied, namely the 4.0 ha irrigated
land on which mainly food crops are cultivated. Cne other plot of
4 ha are under rainfed cultivation and one plot of 4 ha near the
house the farmer has developed a type of agro-forestry with a
huge variety of trees. The figures presented for the ecological
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farm therefore give an incomplete picture of this farm, but con-

centrate only on one plot. The ecological farmer has been ear-

marked by the government as a progressive farmer. He himself

strongly advocates tree planting for two reasons:

- conservation of the environment through erosion control and
nutrient recyclings

- a long term profitable investment for farmers

The reference farmer is also a very good performing farmer
and well educated.

On the plot on the ecological farm grains and pulses are
predominant, while on the reference farm grains, oll crops, veg-
etables and other crops are evenly distributed. Both farms con-
centrate on sole cropping activities. Paddy and sunhemp are the
only two similar sole crops. Both farms have livestock for manure
production, while the ecological farm also has quite some milk
production.

Table 3.11 Characteristics of farms in case study 4

o S e A - -

Characteristics Ecological Reference
State Tamil Nadu Tamil Nadu
Total holdings size (ha) 12.1 4.0
Area studied (ha) 4.0 4.0
Total number of different crops 9 9
% of studied area irrigated 100 80
Main crops (area wise) Paddy Paddy
Sorghum Sorghum
Main livestock (no. wise) Cows Bullocks
Bullocks Buffaloes
Goat
Sheep
Residence On-farm On-farm

The gross income per ha on the reference farm is slightly
higher than on the ecological farm (table 13). On the ecological
farm paddy (482) and milk (24%) determine the gross income, while
on the reference farm banana/soybean (39%), paddy (19X) and
groundnut (13%1) are the most important activities contributing to
the gross income. The average kg yleld per ha of paddy on the
ecological and reference farm does not differ very much: respect-
ively 4 300 kg and 4 000 kg. The reference farm is much more mar-
ket-oriented than the ecological farm. Variable costs per ha are
lower on the ecological farm. In comparison with the reference
farm the extra coats on hired labour are compensated by the sav-
ings on coets of fertilizer and pesticides., Higher variable costs
on the traction animals results therefore in higher total vari-
able costs per ha on the reference farm. The labour-intensity on
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both farms 1s comparahle, only on the reference farm almost all
labour is hired.

The cash component of the costs is higher on the ecological
farm, mainly due to hired labour involved. The use of external
nutrients is considerably higher on the ecological farm than on
the reference farm, while the external nutrient dependency is
lower. The total level of nutrients use 1s therefore much higher
on the ecological farm, resulting in a higher positive nutrient-
balance for N, P and K.

Teble 3.12 Main production cheracteristics in 1989/1990 season
of farms in case study 4

Ecological Reference
Gross income/ha (Rp) 11 869 14 323
X crop activities 61 91
T sold . 31 70
Variable costs/ha (Rp) 5 074 6 125
Gross margin/ha (Rp) 6 795 8 198
Labourdays/ha 287 268
R female 66 52
2 hired 99 41
Net farm income/labourday (Rp) 25 31
Cff-farm income (Rp) 28 100 8 450
% cash of total costs 63 43
Total assete/ha (excl trees,Rp) 105 851 97 125
Trees/ha 218 62
External nutrients/ha (kg NPK) 222 127
External nutrient dependency 48 63
Nutrient-balance at farmgate
Nitrogen (kg N/ha) +127 +72
Phosphate (kg P/ha) + 24 +13
Potash (kg K/ha) + 43 +22

T AL v i b o e e

3.2.2.5 Case study 5

In table 3.13 the main characteristics of case study 5 are
presented. The total holding size of the ’ecological’ farm is 4.0
ha of which 1.0 ha 18 studied. Since only this plot is studied,
and also on the reference farm one plot of 1.0 ha is taken into
account, the whole farm analysis in this case study is of limited
value. In both plots grains (paddy and sorghum) are predominant
in the cropping pattern. Apart from paddy and sorghum mixed crop-
plng 18 used in the ecological farm while only sole cropping
occurs on the reference farm. This results in twice as much dif-
ferent crops cultivated on the ecological farm. Livestock is
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present on both farms, only on the ecological farm cows are pres-
ent for milk production.

Table 3.14 Characteristics of farms in case study 5

A e R S - -

Characteristics Ecological Reference
State Tamil Nadu Tamil Nadu
Total holdings size (ha) 3.6 1.6
Area studied (ha) 1.0 1.0
Total number of different crops 12 6
% of studied area irrigated 100 100
Main crops (area wise) Paddy Paddy
Sorghum Sorghum
Main livestock {no. wise) Buffalces Bullocks
Cows Buffaloes
Residence On-farm Off-farm

e ) A T . W e e P L L L L L L A

In table 3.14 the main results of the 1989/%0 season of the
farme are presented. The gross income per ha on the ecological
farm 1s twice that of the reference farm. The 0.7 ha paddy
accounts for most of this gross margin (621) with output from
livestock (milk, manure and new animals;14%) and the mixed crop
of cowpea/cotton/okra (9) as second and third. On the reference
farm rice ls even more predominant: BOX of the gross income comes
from paddy.

The yield level of the paddy on the ecological farm is much
higher than on the reference farm: 4 Q00 kg/ha versus 1 700
kg/ha. The sorghum yields, the other comparable crop, show little
difference 617 kg/ha versus 560 kg/ha. On the reference farm
paddy and sorghum are the main sources of income and almost all
of it ia consumed. The ecological farm is much more market-
oriented. The variable costs on the ecological are higher due to
& much higher level of use of manure. The reference farm has an
average cost per ha on manure and fertilizer of Rp 1 800, against
Rp 3 300 on manure only ou the ecological farm. On the ecological
farm 90 more labourdays per ha are used compared to the reference
farm. Almost all of this labour comes from within the family,
with much more women involved in the ecological farm.

Off-farm income is higher on the ecological farm and the cash
component of the total coste is comnsiderably lower on the eco-
logical farm compared to the reference farm. On the reference
farm the use of external inputs is much higher than on the eco-
logical farm. Both farms have a positive nutrient-balance for N,
P and K. The gurpluses on the reference farm are higher,
egpecially for nitrogen.
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Table 3,14 Main production characteristics in 1989]1990 season
of farms in case study 5

-------- T - —— O WP R R R L A A N A

Ecological Reference
Gross income/ha (Rp) 15 081 7 944
X crop activities 86 95
2 sold 48 3
Variable costs/ha (Rp) 5 865 3 533
Gross margin/ha (Rp) 9 216 4 411
Labourdays/ha 402 312
X female 72 52
X hired 8 1
Het farm income/labourday (Rp) 21 9
Off-farm income (Rp) 3 300 1 400
I cash of total costs 10 66
Total assets/hs (excl trees,Rp) 24 737 45 862
Trees/ha 527 33
External nutrients/ha (kg NPK) 153 238
External nutrient dependency 12 45
Nutrient-balance at farmgate
Nitraogen (kg N/ha) + 21 +161
Phosphate (kg P/ha) + 2 + 29
Potash (kg K/ha) + 20 + 34

3.2.2,6 Case study 6

Farm pair 6 1s located in the state of Pondicherry. The eco-
logical farm belongs to the Auroville trust. The owner is
entitled to use the land as long as he participates in the
Auroville living-community. The farmer on the ecological ferm
works part-time in a bakery, while alsoc through hiring out the
bullock cart off-farm income is generated. Both farma have a
relatively simple cropping pattern with millet and groundnute as
main crops (table 3.15). On the ecological farm no irrigation
takes place. The reference farm has a tank irrigated area of 0.6
ha on which peddy is grown, but this plot ig not included in the
study. In both farms livestock is preseant for milk and manure
producticn.

Since not the whole farm area is studied the economic key-
figures concerning the whole farm are of limited value and must
be interpreted as figures for the studied area only.

In table 3.16 the main results of the 1989/90 season of both
farms are presented. The gross income per ha of the reference
farm remains far behind that of the ecological farm. The gross
income on the ecological farm is mainly determined by the milk
production (64X) with crop production of minor impoxtance., With
comparable numbers of milk producing livestock, it must be con-
cluded that on the ecological farm milkproduction is given much
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