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Abstract

The Krishna- valley ecovillage was founded in 1898lungary with the aim to form a
spiritually devoted community that is capable @fateing self- sufficiency for food, fuel and
fibre. Being the largest ecovillage in Hungary anspiritual centre for Krishna-
consciousness, over the years Krishna- valley basrbe a venue for tourism, pilgrimage and
knowledge sharing. An agroecological system angalysis carried out in order to study the
components, management practices and their sggpigitual context of agriculture in a
model settlement for sustainable living practiced self- sufficient, organic agriculture. With
the emphasis on an individual farming system aimlysthe context of the social conditions
and needs affecting the current structure of thiealtural system; the compliance of the
farming system with these needs and permacultimeiples were analysed. Information was
gathered through literature research, a six weeg feeld visit including semi- structured
interviews with department heads and email cornedence. The information was analysed
qualitatively concerning social- spiritual conteagjroecological components and practices.
Quantitative data was analysed and optimizatigoroblematic aspects was carried out with
FARMDesign. Spatial analysis was performed withdssapelLab. The spiritual and socio-
economic context of Krishna- valley strongly affetite expectations of and demands on
agricultural production. The most important spaitguidelines were identified as forming an
aggression free society, leading a life in harmaitiz nature and a in a materialistically
simple mannemMajor findings of productive farm performance arsagysuggest, that the
current system is capable to maintain high leveéN,avhile mining the soil for P and K and
exporting C with crop products. SOM levels couldiéalance, provided a 1% yearly
degradation. Improvement of soil nutrient balanmgsnodelling was possible through raising
crop areas of cereals and alfaRasults for calculating field size index and ecata
infrastructure index show that the field sizes #redecological infrastructure are more than
optimal for supporting functional biodiversity atiee dispersal capacity of natural enemies.
Landscape modelling showed, that land- use in Kaslvalley is more diverse than its
surroundings. The synthesis process showedwhiée some qualities of the agroecosystem
are in harmony with the social and spiritual expgohs, others present a discrepancy.
Internal cycles of products and services are capalbineeting certain aspects of self-
sufficiency, while external inputs are needed tvjae goods for material needs and
supplement internal processes. Social demandsetrevith a farming system capable to
serve the community’s needs for crop and animadyucts for consumption in accordance
with spiritual requirements. The continuous deveiept shows adaptation to permanent
geographic and natural conditions by applying orgérming methods and ecological
infrastructure management, but also adaptatiolmamging climatic conditions is influenced
by the diversity of crops and natural elementhedystem.

Keywords:ecovillage; agroecology; system analysis; orgargcieulture
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1. Introduction

1.1. Research Context
1.1.1. Organic agriculture and sustainable farming systems

Defining organic agriculture and sustainable farmisystems

Over the last decades of agricultural industraian, a great increase in agricultural
production could be observed, resulting in a langwunt of widely available agricultural
products (Tilman et. al. 2002). However, the higtes of global agricultural output and
consumption often result in detrimental effectshg® environment and social systems.
Industrial agriculture had negative side effectsatural ecosystems and environmental
pollution, while being highly dependent on non-eemble resources and production
subsidies (Rigby and Ceseres, 2001). The distabudf the benefits of these highly
productive systems among the population is uned@lexternal costs of productivity are
often paid by those with no access to the ben@fisiner, 1997).

For long term sustainability, agricultural systeshsuld be “environmentally sound,
resource- conserving, economically viable and dlgcsapported” (Rigby and Caseres, 2001).
This approach to agricultural sustainability empbesthe need to analyse and improve
agricultural systems not only on the agronomic,ds on the environmental, social and
economic levels, which is often not the case in enndgricultural research. Pretty (2008)
identified the key principles of agricultural susgbility as (1) the integration of biological
and environmental processes into agricultural pcodn, (2) minimizing the dependence on
non- renewable resources, (3) improving self- rel@by building on local knowledge, (4)
building on communities, (5) raising multifunctidity of the agricultural system, and (6)
using locally adapted technologies. Adapting tHeseprinciples in agricultural production
results in the development of technologies andtjpexthat lead to improvements in food
production without compromising environmental goads services (Pretty, 2008). Although
organic agriculture should not be equated withanable agriculture, since in certain cases it
can also have adverse environmental effects (eifeld, 2012), most of the basic principles
of organic agriculture are in accordance with theqgiples of sustainable agriculture
described by Pretty (2008). The term “organic” ref® seeing the farming system as a living
system, in which the qualities of the system aeeréisult of the interactions of its components
(IFOAM, 2012). Organic farming aims to maximizeamal nutrient cycling, thus reducing
reliance on external resources, while managingogoodl and biological processes to the
benefit of the farming system and its environm&ighy and Caseres, 2001). The main
objectives of organic farming and generally appheethods to reach these objectives are
summarized in Table 1.

Table 1. Main objectives of organic farming andeyafly applied methods to meet these objectives
(summarized after IFOAM, 2012; Pretty, 2008; Stadkcet. al, 2001)

Objective Methods

Protect long term biological, - Reducing erosion by maintaining soil cover: leavingp
chemical and physical soil residues on the field after harvest, sowing wioteps and green
fertility manures, mulching

Fostering soil biological diversity and activity byducing soil
disturbance: low or no- tillage, planned timingneéchanical
activities

Tightening nutrient cycles by reducing losses awyeling
organic materials: manure application, compostimgng of
application
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Applying wide crop rotations to eliminate unilatenaining of
nutrients

Including N- fixing legumes in the rotation

Control weeds, diseases and - Applying wide crop rotations to avoid accumulatmirspecific
pests pests
Intercropping and use of beneficial plant assometi
Enhancing biodiversity to favor the activity of nedl enemies
and competition by preserving natural habitats exaduding
chemical pesticides and herbicides from the pradmct
Use of resistant and locally adapted plant and ahvuarieties

Minimize adverse - Reducing environmental losses by minimizing erosieaching
environmental effects and volatilization
Excluding chemical fertilizers, pesticides, herbes and
antibiotics from the production
Increase robustness and resilience of the systeraiging its
complexity

Maintaining soil fertility

Maintaining and improving soil quality in the lobgrm is essential for agricultural
systems that do not rely on external resourcesudtiient supply. Soil organic matter (SOM)
is considered to be one of the most important atdis of soil quality and productivity. SOM
availability in soils directly contributes to crgpoductivity, but indirectly it also plays an
important role by affecting microbial activity, veatinfiltration and physical properties of the
soil, such as bulk density or aggregate stabit9M dynamics is influenced by inputs of
fertilizers and manures, rotation design and mamage practices (Reeves, 1997).
Management practices, that disturb soil for exammiene to increase SOM degradation and
lower SOM content (Balesdent & Balabane, 2000).

A crop rotation is a consciously designed sequehceops, which plays a central role
in preserving biological, physical and chemical gatility on the long term. Multifunctional
crop rotations should take into account the coutiiim of crops to soil fertility and their
effects of growing conditions of subsequent crdyaintaining and improving soil fertility in
organic farming relies to a large extent on nutrggmamics between crops and the soil in
consecutive years, therefor nutrient demand ofrartdent transfer between crops has to be
taken into account when designing rotations (Haddi&, 2002). Atmospheric nitrogen
fixed by leguminous crops is a significant resourcerganic farming, where artificial
fertilizers are not present. Leguminous crops @agrown as main crops, in mixture with
grass or as green manure that is incorporatedhstsoil (Watson, 2002). Other non-
leguminous crops incorporated into the soil asmraanure can also play a role in increasing
soil organic matter, microbial activity and supmies of plant diseases (Abawi, 2000)

The effect of crop rotations on crop protectiehes on the ability of certain crops to
create unfavourable conditions for pests and waadschanging soil microbial composition
influencing pests (Watson, 2002). The crop seleatiospecies and varieties has to take into
account the effect of climatic conditions, timinigneanagement, and labor demands (Haan &
Diaz, 2002).

Agroecology and the call for a system approach

The scientific discipline of agroecology emergedtie early 26 century as the study
of crop production systems in an ecological contexthe last 30 years however,
agroecology developed into a scientific principlelifferent scales (field, agroecosystem,
food system) mostly focusing on designing and mengagustainable agri- food systems.
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Since the modern discipline of agroecology is rdatedeveloping sustainable food systems,
its core principles are very similar to those ddtatnable and organic agricultures described
above. Besides the scientific principle, agroecylcan also refer to the agricultural practices
and social movements associated with such sustaisgstemsBYy raising the discipline

from the field level to the level of the whole fosgstem, research in the area requires trans-
disciplinary approaches and methods from the fiefdscology, agronomy, economics and
sociology (Wezel et. al., 2011).

A trans- disciplinary approach integrates scienahd local knowledge systems and
has a problem based focus. In contrast with clakagricultural research, this approach shifts
the focus from technological questions and adogtgstemic viewAgroecological research
allows for combining the different contexts of susability (ecological, social and economic)
resulting in an understanding of farming systemigasiing systems in coevolution with their
environments. (Sriskandarajah et.al., 1981}his understanding, an agroecological approach
to research will be holistic, consider the farmgygtem in its socio- economic, ecological and
environmental contexts. This results in a focusnveractions between components, such as
energy and nutrient cycling, synergistic processta/een biotic and abiotic components and
the role of human activity in such processes (Alt2002; Tomich et.al, 2011; Méndez,
2013).

Ecological Infrastructure Management

An agricultural landscape is defined by the lamsk of agricultural production, such
as types of crops, management practices; but glsoebspatial arrangement of non-
agricultural landscape elements (Baudry, 1993)ldggcal agriculture has a holistic
approach that makes use of the interactions betagecultural and other landscape
components. If studying the agricultural systenam&cosystem, the central concept of
stability needs to be studied. Stability can beresped by three parameters, such as
resistance, resilience and persistence. These ptaecover the ability of the system to
remain unchanged during stress, the ability torneto the original state after disturbance and
the ability to remain unchanged over time It issagral agreement, that stability will be
higher in functionally more diverse systems, thersistainable agricultural systems must be
designed to build on the ecological constituentstaeir interactions (Phelan, 2008).

Ecological networks are a connected set of naamdlsemi- natural elements in a
landscape that can provide shelter and altern&div@ sources for natural enemies of pests
and thereby enhance natural pest control in ageystems. The effectiveness of pest control
provided by the landscape elements in an agroemsy®lies on the spatial structure of the
ecological network and the quality of flora prestatt enable natural enemies to reach their
prey (Steingrover et. al. 2010). A mosaic like lscape structure shows a higher biomass and
diversity for insects that could be beneficial éoop production. A mosaic like structure
means that larger fields are divided by variouslé@ape elements, such as woody
shelterbelts, meadows and water elements. Herhrgdrsects that can appear as pests in an
agricultural landscape rely more on the availabtit food than the presence of refugees. On
the other hand, predators and parasites benef# fnam the presence of refugees, such as
natural elements and their abundance is more ctethegth the heterogeneity of the
landscape. It is for this reason that a mosaicddpecultural landscape will provide higher
pest control than a homogenous landscape (Baud®g)1 Natural enemies show active and
passive movement throughout the agroecosysteme whits are more sessile (Steingrover et.
al. 2010). The structure of landscape elements teeedable recolonization of smaller
patches after disturbances, therefor the conngctivithese elements needs to be taken into
account when analyzing pest suppression capacayardscape (Bunce and Jongman,
1993). Managing the ecological infrastructure hixoobjectives besides natural pest
control, such as increasing local biodiversity atireg an attractive landscape for the
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community, reducing losses in the agroecosysteimcoeasing benefits of physical
conditions (Hopster and Viser, 2002).

The result of human action and natural processtigeilandscape, which is an area
perceived by people. Landscape identity is thelre$ioth human perception of the area and
the effect of interaction between physical, natarad human processes. This interaction has
to be studied from the viewpoint of both the effigebple have on the landscape and the effect
the landscape has on people. A landscape candeestiood as a result of several different
identities that influence its properties.

Geographical identity helps to typify a certaindacape by its geographical
properties. The geographic identity is consciogsitgngthened by continuous research in
land-use history and restoration of traditionablscape components. Existential identity
refers to the attachment that people have to thesizape in which they live. Another type of
division of landscape identity can be made betweleait a landscape holds for an individual
and the community, the personal and the cultueaitity.

Coherence is the relation between the landscagierayand the landscape image
perceived by people. The legibility concept emphtesithat the more coherence between the
landscape and its perception there is, the moibléethe landscape is, because site and time
specific features are present. Vertical cohereafsxs to the local natural properties, such as
soil, geomorphology and water, while horizontal @@mce refers to the relation between
functional and landscape ecological componentss@es coherence is the expression of the
moment of the year in the landscape, while histbigoherence refers to the expression of a
time of history by specific sites and mementose $tionger these four types of coherences,
the stronger the legibility of the landscape.

Ecovillages: In- vitro sustainability?

The tendency, that while some are posing causdrsands, others cannot even meet
their basic needs was identified as the basis@abmequity by Gyulai (2012). In this
context, needs are those construable resourcesdbgadn individual to survive and lead a
dignified life, such as water, food, clothing, himgs access to education and healthcare.
Demands, on the other hand are differing amongiddals, cannot be generally specified
and exceed the needs for survival. Modern econdimméing sees raising income and
production as the only way to meet the demandsards of rich and poor, but the problem
is, while there is no limit to the growth of demanthere is a limit to growth of production
(Gyulai, 2012). According to Trainer (1997), to ued global social inequity and form
sustainable societies, unjustified demands shoaileéuced; individually this means that
lifestyles should be materially simplified with thecus on the concept of self-sufficiency. At
the level of the society, development of small s@aid self-sufficient local economies, with
local sources for products and highly developedeaoative systems would be favourable
(Trainer, 1997).

An ecovillage is defined by the Global Ecovillagetwork as “An intentional or
traditional community that is consciously desigtieugh locally owned, participatory
processes to regenerate social and natural enveatsimlhe 4 dimensions of sustainability
(ecology, economy, the social and the cultural)adirntegrated into a holistic approach.”
(GEN-Europe, 2012a). Ecovillages are intentionahownities, meaning its members come
together deliberately for a shared purpose, whistays includes the commitment to drive
positive social changes and adapt a low-impadthfe (GEN- Europe, 2012; Liftin, 2009).
Although ecovillages are diverse in size, geogregdtdistribution, religious worldview and
the applied practices, they share the common ailongfterm sustainability and have become
a global movement that was institutionalized byftirenation of the Global Ecovillage
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Network in 1995 (GEN — Europe, 2012b). The Hungageovillage movement started
around the time of the shift from communism to neakconomy in 1989, most of the
ecovillages which are members of the MEH (HungaNatwork of Living villages) were
founded in the early 1990s. The common goal ofdalsedtiements is to develop a sustainable
village model, provide healthy lifestyles and limeharmony with nature (Cake- Baly, 2009).
Currently, there are between 10- 15 ecovillagdsungary, depending on definition, from
which 4 villages are member of GEN (Hary, 2008).

The concept of permaculture, a design concepdaculture, was originally focused
on creating guidelines for “permanent”, family- kcagricultural production and household
systems. Permaculture adapts a system approaamahfy-household systems with an
emphasis on cyclical processes, reducing energg$osnd designing systems inspired by
natural processes. In the agricultural sense, tingsiecations are similar to and even included
in the organic agricultural principles. Howevergdes further in its social implications, raises
the awareness of the importance of the social faatothe system, takes an integrated
approach at architecture, environmental productegonomics, technology, health and
education. The original permaculture approach \aes®d from the family to the community-
scale by the ecovillage movement and it continaegefine its basic principles (Liftin, 2009).

Krishna- valley

Krishna valley was founded in 1993 by the Hunga@@mmunity of Krishna
Consciousness with the aim to develop a self-gaffidarming community in accordance
with ancient vedic scriptures and the guidelinethefinternational Society for Krishna
Consciousness (ISKCON, 2013). In the last 20 ye¢hesKrishna- valley developed to be the
largest, one of the most complex ecovillages inddumy, with an area of 270 hectares and 150
inhabitants (Kun, 2012, pp. 40-49). The aim of¢kevillage since the beginning was to
create independence from the outside world, realfhsaufficiency to the highest degree
possible and meet all of the needs of the commumitysustainable manner according to
spiritual guidelines: food, clothing, healthcaréueation and living. Agricultural production
is practiced in harmony with the teachings of Knigtand in a wider context, with the Hindu
worldview, which considers planet Earth the motbfeall living things. Therefore all human
activity must be respectful towards nature, whiesuits in the lack of chemical use and the
application of placid, ecological farming practicéscient vedic scriptures have several
implications for farming, which give the major galohes for farming in Krishna- valley,
however, specific farming practices were developgsked on the more recent knowledge in
traditional peasant farming, organic agriculturd aermaculture (Okovolgy, 2008a). Krishna
devotees lead a strictly lacto-vegetarian lifestyleich means their diet is mostly plant based
with addition of dairy and apiary products. Cows holy animals in all branches of
Hinduism, they are praised and respected by therzomty as individuals, their services,
such as milk and work- power are accepted, butmfeveed (Lanczi, 2009). The spiritual
background and the dietary habits of the Krishrieeyanhabitants resulted in a complex
organic agricultural production system that needsieéet the community’s needs for cereals,
legumes, oil- seeds, vegetables, fruit, milk- paidand honey. To raise independence from
external resources and to reduce environmentalgtnaishna valley aims at being a
mineral oil free community with a high reliance ammal power for agricultural management
(e.g. ploughing) and food processing (e.g. milligereals) (Kun, 2012, pp. 44-49).

Meeting the goals of self- sufficiency and susbitity can be demonstrated by
results of previous research carried out in Krishaéey. Krishna valley is 25% self-
dependent for firewood, provides 100% of its inkeatis’ cereals and legumes, produces 50%
of its vegetables and 80% of the needed fruith@lgh not yet 100% self-sufficient in terms
of food and energy, these values are exemplargrf@ll village communities (Lanczi, 2009).
Krishna valley inhabitants have an ecological footpof 1.4 ha/ capita, while the Hungarian
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average is estimated to be between 3.5-4.5 ha#cdpits result implies that the methods and
practices for a low-impact lifestyle applied in tieshna valley are fairly successful (Lanczi,
2009).

Krishna- valley has a long history of cooperatiath research and educational
institutes in Hungary. By 2013, 70 university stotdehave carried out or started research and
written a thesis work about different aspectsfefiin the Krishna- valley. Topics range from
theology, sociology and anthropology to agronorhasticultural and environmental research.
Agricultural research focuses mainly on findingilrest plant varieties and using different
preparations for raising nutrient availability gmest control. However, the research efforts so
far have lacked a systems approach that focusagricultural production (Okovélgy,
2012b). In 2012, Ecovalley Foundation publishedakbof interviews with the title
“Conversations about self-sufficiency” (Kun, 201@hich gives a good insight into the large
diversity of organic agricultural practices and #ipéritual background of farming in Krishna
valley. However, since the book was intended lierwider public with the aim to raise
awareness, it fails to deliver a complex picturé¢hef interrelation of social, economic,
spiritual, agronomic and environmental aspectggataltural production in Krishna- valley.
As a highly self-sufficient community with a low-pact lifestyle, understanding the
agricultural system in the context of the ecovilaguld be beneficial for developing self-
sufficient communities in the future.

1.2. Purpose and structure of the study embedded in theetical

framework

The aim of the study that was carried out in Kmelvalley was to understand
agricultural production in its social and enviromta context, while delivering an analysis of
interrelations between agricultural methods andtpmas and mapping the network of nutrient
and energy flows. After carrying out the analysisaknesses and strengths in the farming
system were diagnosed, resulting in implicationsrfgroving the farming system and future
research.

The theoretical framework for the study is basedh® “Analysis” step of the
Prototyping Approach proposed by Haan and Garca i the VEGINECO project (Haan
and Garcia Diaz, 2002), which was selected, becaos$iers a good framework for a
multidisciplinary analysis and several applicabletinods and indicators. Qualitative methods
of the prototyping approach were used to analysmkdemands towards agriculture and the
agroecological properties of the farming systemaQitative methods were used primarily to
characterize the farming system in terms of nutrilenvs, labour and ecological
infrastructure management.

With the emphasis on an individual farming systemalysis in the context of the
social conditions and needs affecting the currentgire of the agricultural system; the
compliance of the farming system with these needspg&rmaculture principles were
analysed. (Figure 1). Due to the short time aval&lr the research, the steps of “Redesign”,
“Testing and Improving” and “Dissemination” weretrmarried out, thus the prototyping
process was not completed. Due to the small nuferovillages and lack of available data,
the sectorial statistics was replaced by a quaddatescription of the ecovillage sector in
Europe in the context of organic agriculture, sastiaility, spirituality, society and the
economy. Since the Krishna- valley is not primaaisned at high economic productivity and
functions fairly isolated from wider environmentcgal demands described in the
VEGINECO model will be adapted to a series of mnoternal social demands towards
agriculture, such as complying with spiritual guides and reaching self-sufficiency. After
the analysis is carried out, the end- point ofttiesis will be a SWOT analysis and a problem
tree, thus leaving open questions for future retear
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Figure 1. Theoretical framework for the farmingstgm analysis (developed after Haan and Garcia, RGQ2,
Groot et. al., 2012)

Complying with the theoretical framework descrilzdmbve, the study is composed of
the following structure of the thesis work. Comeots of the thesis and related research
guestions, methodology, parameters, and resufitanenarized in Table 2.



Table 2. Components and main research questioihe study with implications to methodology, indma and parameters and type of results

Component Research Question Methodology Indicatorg?arameters Result
STEP 1 What are spiritual/ religious demands  Literature review Not applicable Descriptive qualitative summary pifisual
Explore social towards agriculture? What are the Field visits context of agriculture in Krishna valley

context/ demands

implications of vedic agriculture and Semi structured interviews

Krishna consciousness?

What are the implications of social-
economic situation towards agriculture,
such as labor, resource use, energy use
and self- sufficiency?

What are the expectations of and demands
on agriculture in Krishna- valley?

Descriptive qualitative summary of the
socio- economic situation of Krishna valley

Descriptive qualitative summary of the role
of agriculture in Krishna valley

STEP 2
Farming system
analysis/
description

Farming structure:

How can the geography and environmentieldwork

of the farming system be described in  Records of development
time and space? Semi structured interviews

Size, land type, soil propertiesQualitative and quantitative summary,
environment, climate timeline of changes, maps, tables

What is the composition of crops and  Fieldwork
cattle in time and space? Records of production
Semi structured interviews

production areas, composition Qualitative and quantitative summary,
of cattle timeline of changes, maps, tables

Agroecological properties:

Which agricultural components and Fieldwork

practices can be identified, what are theirSemi structured interviews
properties? Records of production

type, role and importance of
components, yields, cattle
composition, production
records

Qualitative and quantitative summary,
timeline of changes, maps, tables

How are the components and practices Fieldwork
interrelated in solving questions of Semi- structured interviews
nutrient management and pest control?

management practices, timing,Qualitative and quantitative summary,
labor, energy, nutrient timeline of changes, tables and figures
balances

What are the components and practices &faper based mapping and
ecological infrastructure management? analysis
Semi- structured interviews

landscape structure,
management practices

Land- use map
Qualitative and quantitative summary

STEP 3: Diagnosis

What are the indications of the results inFarmDESIGN
means of productive farm performance?

Distribution of areas in Quantitative summary with tables and
rotations, crop yields, product figures
destination, feed evaluation,
organic matter and nutrient
balances, labor




How does the farming system perform irPaper based mapping and
ecological infrastructure management? analysis
What are the implications for integration Analysis with Landscapelab

Percentage woody elements, Land- use map
connectivity of landscape Results for parameters and comparison with
elements, biotopes guidelines and the expressed strategy of

of the farm into the surrounding management
landscape, raising species diversity on

the system level?

What do the results imply in comparisonComparative literature study Crop areas, yield ré£0 Discussion

with recent literature?

agricultural practices

STEP 4: Synthesis

How does the agricultural system in Analysis of previous results
Krishna- valley comply with (Analysis, Landscape Lab,

agroecological principles and the social FarmDESIGN, Discussion)
demands towards agriculture?

How are the biophysical and social

components of the agroecosystem

interrelated?

Not applicable Descriptive qualitative summary

Which are the strengths and critical
points of the farming system?

Analysis of previous results:
System analysis,
LandscapelLab, FarmDESIGN,

Not applicable SWOT analysis




2. Materials and methods

Data collection

The data for the qualitative and quantitative gsialwas collected between October
2013 and January of 2014. A field study was caroigidduring the first three weeks of
October, during which six in- depth qualitativeeintiews were recorded with directors and
department leaders of agricultural production congmbs. During the field study, mapping of
landscape use of Krishna- valley was carried oth Wie help of the interviewees. Several
local museums and collections were visited to getiliar with the history, culture, geography
and ecology of the region. After the field visitigsing quantitative data was acquired through
email correspondence. Photographic documentatiencamaied out throughout the visit, a
photo gallery can be found in Appendix 1.

Analysis

Analysis of the social demands and farm struoctas carried out by literature study
and semi-structured interviews during the fieldwoikhe agroecological properties were
approached from the qualitative direction throuditesature study, semi- structured
interviews with actors familiar with the farmingségm and field visits. Quantitative data was
gathered from previous research results and |labairastration of agricultural research: yield
results, manure application, fodder compositioapaotations, labour and economic data-
preferably data for the year 2012 was gathered.

Diagnosis

The modelling software FarmDESIGN was chosen &uate the data presented in
Analysis, because it offers a model that adaptsees view of farming systems, thus
enabling a complex overview of farm performanceo@et. al., 2012). The static model of
FarmDESIGN was used to calculate flows of energyrartrients, labour balance and
economic performance. Input values for environmgrdeameters, crop and animal product
properties were derived from Groot et. al. 2012 faooh default data from the FarmDESIGN
software. The static model of FarmDESIGN does Howafor an analysis of SOM dynamics
depending on the types and timing of fertilizatead management. However, it allows for a
static analysis of inputs and outputs that can givapproximation of the effects of crop
production on SOM.The dynamic optimization compdrar-FarmDESIGN was used to
develop optimization scenarios for the major protden the farming system identified in the
analysis process and reveal synergies and traffebetfiveen factors. The optimization was
run until the optimization clouds showed no moreali@pment, between 3 and 5 rounds of
100 iterations.

The diagnosis of the ecological infrastructure agment was carried out during the
personal visit on printed maps and satellite imafggscertain parameters, analysis was
carried out on paper, for others, LandscapeLAB ugksl. The level of which to a landscape
that functions well and increases biodiversity barmeasured by the percentage of woody
elements and the connectivity of non- agriculte@hponents. Land-use, including the
presence of woody elements was analysed with Lapet@b in comparison with
surrounding areas. For this comparison, two observ@oints were designated, one within
Krisha- valley and one outside of it and land uses wieasured within 100, 200, 500 and 1000
meters. The connectivity of landscape elementp@rameter that shows the extent to which
landscape components are connected to each otlseiitbple links as habitats for natural
enemies of pests (Hopster & Viser, 2002). Spathkcence measures the area of
interconnected habitat patches in relation to dsgleates of natural pests (Groot et. al,
2010). Spatial coherence of landscape elementamalgzed with LandscapelLab.
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The landscape analysis was based on the landanapssis theory of different
coherences as introduced by Hopster & Visser, 2@logical infrastructure index (EIll)
provides the percentage of the farm that is managexnetwork of ecological infrastructural
components. Ell was calculated as follows basedHopster and Visser, 2002:

In Ell calculations, agricultural area managed @$ pf EIM were sylvicultural areas, tree
borders, the area of botanical garden, parks aridcguwaters.

Width of agricultural fields also influences furetal biodiversity and the dispersal
capacity of natural enemies of pests. The field sidex was (FSI) calculated based on
Hopster and Visser, 2002 as follows:

Target: FSI= 0, no deviation from optimal fieldsi

Calculation: FSI= (A1* (W1-125)/ At) with Al: areaf the farm with fields wider than 125 m, W1: aygra
width of fields wider than 125 m and At: total amfafarm

Every 25 units of deviation correspoinds with 108fiait

To adjudge production yields for cash crops, saghereals, oil seeds, hay and certain
vegetable crops, yields were compared with yietdms of Hungarian conventional
production and reference yields were estimateadifganic production based on scientific
resources reviewed by Offerman and Nieberg in 208& approach was chosen, because
there is no available statistics for organic prdaurcyields in Hungary, only anecdotal
references are accessible. Since there is no datctvailable on the area of different fruit
species and varieties and their corresponsive yealdrds, fruit production was not included
in this comparison. Amaranth was also excludedtdusavailability of yield records in
Hungary for this crop.

Synthesis

The results of the modelling , the ecologicalastructure analysis and the discussion
were used as a basis for understanding how weldheultural system in Krishna valley
complies with the social demands posed towardsaltuire. Final conclusions of the farming
system analysis and diagnosis was presented fioiimeof a comparative table, a system
model and a SWOT analysis.
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3. Results and discussion

3.1. Spiritual and socio- economic context
3.1.1. Spirituality and its social implications

Spirituality refers to the relationship of an indival with a supernatural being,
shaping people’s perception of the world and theirons. Religions provide a common set of
spiritual guidelines and an institutionalizatiom those. Spiritual guidelines, especially if
institutionalized by religion play a central rotedefining the worldview of a community and
the decisions they make about their daily livesr(Beek, 2000). If following the
interpretation of Pretty on sustainability, sus#édole agricultural systems rely on communities
and local knowledge (Pretty, 2008). In this contsxstainability will also involve
maintaining the quality of life, in which spiritugl is of core importance for shaping views
and values that individuals or communities holddldad-de Witt, 2011).

Some alternative social movements (religiougaditical) demonstrate their
disappointment with society not only on the theigettievel, but also on a spatial level by
moving away from society. Moving to Krishna- vallisynot only driven by religious reasons
of individuals, but also by the uncertainties o tbutside world”. Founding of Krishna-
valley was based on posing an alternative to ttvidualistic, urbanized and industrialized
modern lifestyle by creating a dependable localmomity. Since Krishna devotees usually
move to Krishna- valley alone or with their parsyezompared to traditional village societies
there is no intergenerational social network, @iadomogeneity among members, but a
strong coherent social force of the common spiriatues (Gyorgy, 2011). Separation from
the rest of society allows for the community to @dheir daily lives to a common set of
values, affecting social organization, relationdloimature and shaping the expectations
towards agriculture (Seur, 1992).

3.1.2. Krishna- consciousness and spiritual guidelines

The Hare Krishna movement in its modern form waséted in 1966 in New York as the
International Society of Krishna Consciousness T&8W). Krishna consciousness is a
monotheistic form of Hinduism based on ancient Zestriptures, Vaishnava philosophy, in
more detail on Gaudiya Vaishnavism, the cult ofdbeherd Krishna. Krishna is one of the
forms (or avatars) of Vishnu, the supreme God afddism. Krishna belief is based on a deep
and sincere cultivation of spiritual traditiondpaing and devoting relationship with Krishna
to reach fulfilment in the non- material world (IRON, 2013; Gyorgy, 2011). The core
principles of Krishna- consciousness are as follows

Krishna
Krishna is perceived as an eternal, omnipresemjmotent being who is one with all living
things, and therefore all living things are parkoishna (harekrishnatemple.com, 2013a).

Reincarnation

In all forms of Hinduism living things are not catsred as mere bodies, but as souls capable
of transmigration. In this understanding, afterdeath of a certain body the soul is
transferred to a different body (Gyorgy, 2011).
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Karma

The belief, that every action that is performedthi@ material world has a reactidrikarma
refers to immoral activities against the laws dfun@ and is followed by negative effects in
the recent life or birth in lower class or in a Awman form after the death of the body.
Akarmaon the other hand refers to all activities that@adormed for the pleasure of Krishna
and practiced in its highest form lead to entethrggnon- material, eternal kingdom of
Krishna (harekrishnatemple.com, 2013b).

Ahimsa

The aim to stay away from all forms of violenceiagtother living thingsAhimsaincludes
any violence in thought or on the verbal level &l vgince these lead to harmful actions and
a drawback in spiritual development (krisna.hu,301

Devotional service

All human activities in Krishna- consciousness hevbe an offering to Krishna, only in this
way can one reach full consciousness and leaveagiterial world behind. Unnecessary
accumulation of material goods, activities for anewn enjoyment lead away from spiritual
development (Fodor, 2013).

Prasadam

Before eating, all food should be offered to Krighthis offering is calle@grasadamwhich is
perceived as free from negative karmic effectsfatiaf spiritual energy (Kurma Dasa,
2005).

These above described principles and all othegioels principles described in Vedic
scriptures and Hindu epics give very strict guidesi for all aspects of life for a Krishna-
devotee. One such central guideline is a stri¢tblagetarian diet, since eating meat is
considered to be directly connected to violencersgather creatures of God (Fodor, 2013).
Eating meat, especially cows, is considered togorikarmanot just on individuals, but also
on entire cultures (Parta Das, 2013,personal conuation, See Appendix... for transcript of
interviews). A practical understanding of thesa@ples were explained by Parta Das as
follows:

The basic of Vedic culture is to get led out of thaterial world, first by little steps, then by
larger and larger steps. (...) In the beginning staps start with the principle of minimal
violence, because it is impossible to do no harnallatBut you have to avoid as much
violence as possible. It is a lifestyle and a aeltto support this deep understanding that
every living thing is a living thing. Krishna owsadl things and we have to respect this. In the
end there is the largest step, to do everythirrishna’s pleasure.

According to Fodor, aggression is also connecteal lack of work- ethic or doing work that
one does not enjoy. In order to serve Krishna pig@and reach a high level of spirituality,
one should have an occupation suited to ones skilts personality, similar to how other
living things serve their purpose in nature (Fod2013). Since activities for one’s own
pleasure, materialism and individualism are consdeto lead away from spiritual
development, Krishna- devotees are encouragedait de materially simple lifestyle and
refrain from gambling and any psychotropic substanés described by Parta Das:

The way people live in this world, they do not geKrishna, they try to live like God, they try
to control everything. The world is structured imvay that sooner or later we understand that
we can try to live like God, but we can never béis place. (...) We are only going to be
happy if we realize this, we are going to be haippye learn to serve God.
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Like every other aspect of life, also the relatlipgowards nature and agriculture is shaped
by Krishna- spirituality. The Sanskrit tetfedarefers to knowledge, or complete knowledge
of the natural laws. Theedicworldview builds upon the holistic knowledge of thieysical,
the living and the spiritual, which can be found/@dicscriptures (MVOAI, 2013). The Earth
and nature are respected as an ancient mothehaagsareated with respect (Kun, 2012,
pp.40- 50)Vedicagriculture is based on a sense of interconnees=doetween man, nature
and the cosmos and is aimed at enhancing thes®nslaips. Focus is on balancing
individual and collective life in a way that it qugrts natural processes (MVOAI, 2013). In
thevedicworldview, cows were not tamed from wild animalst breated together with
humans. The cow is at the centeretlicagriculture, since their urine and manure provide
medicine for humans and nourishment for the saikhfa himself was a cowherd, which
makes cows in Krishna- consciousness holy aninmaldfze relationship between cow and
human of central interest (MVOAI, 2013; Ghanasjdbas, 2013, personal communication).

3.1.3. Concepts of self- sufficiency and sustainability

Krishna- valley was founded in 1993 by the CommuaftHungarian Krishna
Consciousness on an area of 150 hectares withutipege to develop a self- sufficient
farming community in harmony with ancieviedicscriptures and the teachings of the founder
of the ISKCON (Kun, 2012). Krisna- valley lies imetvillage of Somogyvamos, within its
administrative boundaries, but on the peripherthefvillage. In 1993 26haktasor devotees
started their life in Krishna- valley. The rurdkektyle enables members of the community to
develop a simple lifestyle and maintain a closatiehship with God. In this setting, the
feeling of being dependent on the gifts of God loarexperienced and appreciated every day
(Kun, 2012). The motto of the ecovillage is “simpfestyle, elated thinking”, which in
practice means a non- materialistic lifestyle, dedavork to support the community and an
active practice of spirituality in every day life.

Kun (2012) identifies a self- supporting communitigich can gain all the goods it
requires (through trade or exchange), while hertesx a self- sufficient community as one
that is capable to produce all the required goBe: sufficiency plays a central role in
achieving a simple lifestyle, since it enables petfedency from the outside world and leaves
more room open for spiritual development (Radhak®ms, 2013, personal communication).
Self- sufficiency in Krishna- valley is based on teasic needs of the community. Primary
needs of a community include food and water, h@ysitothing, healthcare and education.
Importance of the other needs varies between gpbigia location and the aims of the
community. These include heating, lighting, trangspgaoandcrafted products, arts and
protection of the community. From these needs, fooduction is identified as the most
important one, since sourcing food from externainrrequires the most energy (Parta Das,
2013, personal communication). According to Pama,2s of 2000, Krishna- valley has
reached full self- sufficiency in food and arour@®a self- sufficiency is firewood.

Since the aim of the community was primarily sslifficiency and long term
sustainability, production for the market was nmsidered when designing the farming
system. It was important to develop a farming sydtieat is adapted to the environment and
capable of supporting the community on the lonmteZonsidering economic viability during
the designing of the farming system would havetstithe priorities away from self-
sufficiency (Kun, 2012).

Self- sufficient farming and production of otherogs is paired with the concept of
long term sustainability. In Krishna- valley, tlmgeans the capability of survival of the
community even in case of extreme conditions. Emé&reonditions can mean simply a bad
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year of harvest, but also drastic climate chang#yral disasters or war. The aim for the
community is therefore is to become as much indégeinfrom external inputs as possible
(self- sufficiency) and to prepare for unforeseeatanditions. Electricity, running water, gas
are not introduced in the community, therefore sded lighting, heating, water and hygiene
need to be met internally.

3.1.4. Organizational and economic structure of the Krisima- valley

Krishna- valley is embedded in the wider communbitiKrishna- consciousness in
Hungary and the world both economically and spatifu Sivarama Sami, leader of the
Krishna- community in Hungary has completed a wankhe places of manifestation of
Krishna and described 600 holy places within tleaathis work has raised Krishna- valley
to be one of the central sacral places for Krislmo&sciousness in the western world and a
place for pilgrimage for devotees from all arouhd world (Hungarian Community of
Krishna- devotees, 2013). Krishna- valley is opewmisitors all year round and with religious
festivals and other events attracts around 30.000sts a year.

Management of Krishna- valley is controlled by atabof directors, from which each
member is responsible for one directorate contrglé certain aspect of life. Directors are
appointed not by the community, but by the Hungakashna- community, however in itself
decision making in the board of directors is of demtic nature. Directorates are composed
of departments, which are under the governanceeofi¢ad of the departments. The heads of
departments are appointed by the board of directédrsnembers of the community are
required to provide service in one of the departsidon which they are appointed to by the
board of directors according to their skills. Seevof the members towards the community is
voluntary, but it is compensated by a small amaiimhoney and access to common goods.
Although social organization is not of democratature in Krishna- valleyphaktashave the
opportunity to submit issues or topics of intetesihe board of directors through the regular
meetings of the departments that they are workongTthe hierarchical organization of the
directorates and the departments can be seeguneF2.

Figure 2. The hierarchal structure of Krisha- wallBirectorates and the departments of agriculture
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The economic system is of dual nature, there istandtion between external and
internal trade. External income for the communstgéenerated through tourism, research and
education projects, sales of agricultural prodacis other handcrafted goods and there is also
financial support coming from the Hungarian Comntyinf Krishna Consciousness. During
the winter season, when farm work is not requisedne devotees are selling spiritual books
throughout Hungary, also generating some inconterral trade between the departments
and the members of the community is based on &doceency callegian Volunteers are
partly paid in Hungarian Forints and partlysianto promote internal trad&iancan be spent
for goods sold my members of the community or tgagtments or in the small local shop
within Krishna- valley, which sells agriculturalqatucts, homemade cleaning and cosmetic
supplies and other necessities,

3.1.5. Social life in Krishna- valley

Joining the community requires several years aftspi preparation. Through
different levels the new- joiners are evaluatecedam their devotion to Krishna-
consciousness and their suitability for the ecag#- life. Even after joining the community,
it takes several years until one becomes a permasgdent. When somebody moves to
Krishna- valley, their financial assets are shavétd the community for which they are
reimbursed should they decide to move away. Se¥eisthna- devotees live outside of the
ecovillage in the village of Somogyvamos, these&deds lead a more civilian life, but are
usually employed within the ecovillage. The devstid@ng in Somogyvamos own or rent
their own homes and are full- time employees, mbineers, of the Krishna- community.
Besides employment, some village dwellers alsameir own enterprises, such as small scale
vegetable production or other home production aidgo

Strict religious guidelines affect all aspects wéigyday life in Krishna- valley. People
start the day around 5 am. with common prayersnaeditation in the church followed by
common breakfast at the church canteen. Work,reicee as it is described by members,
starts at 8 am. and constitutes of seven hourdagig a week with one hour lunch break.
Lunch is also consumed in the community canteeat bome with family members. Those
members who are incapable of working, for exampenen with small children or the
elderly, are supported by the community. Afterwuoek day, members gather again in the
church for communal prayers and meditation. On Syyithaktasspend their day with their
families or in different educational or spirituaitiities.

Organization of the society is based on the canaeparnasramathe Vedic social
structure which is built in a way to enhance spaitdevelopment. In this system four
hierarchically organized social castai(na and four lifestagesa§hrama are distinguished.
Brahamasariare the young devotees until marriage or youngeoteées who decided not to
marry.Grihastaare engaged or married members of the communitystage is followed by
varnaprasta older people with no small children deeply deddte spiritual life. The highest
lifestage is that o$anasj which constitutes of the spiritual leaders arathers of the
community (Fodor, 2013). Members of the commundsne from a heterogeneous
background, and there is no expected level of aducéor joining the community of filling a
certain post. The directorate supports any furtigeication necessary for perfecting ones
skills in their work, may it be a couple weeks miiiing or a university degree.

Marriage in Krishna- valley is organized througmeantor system. If one wishes to get
married, they speak to their mentor about plaughbleners. Once partners have found each
other and announced their wish to get married aalgeg stage of engagement follows. Only
after the wedding can the couple move in togethdrsdart a family. Forms of showing
physical affection between married couples and alexctivity besides reproduction is
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discouraged. The mentor system follows also inéoyars of married life, should there be

any issues in the marriage, the couple can coasustder married couple (Fodor, 2013).
Children of the devotees are educated in the eleameschool of Krishna- valley in the spirit

of Krishna- consciousness but in accordance wighHtingarian education system. Older
children attend high school outside of Krishnalesland are free to leave the community

for higher education or to start a life outsideha religious community. Since Krishna-

valley is a relatively young community, so far taéas been no need to develop a social- care
system. As somkhaktasturn older and can no longer provide for themselaesocial- care
system is under development.

3.1.6. Research and knowledge sharing

The Ecovalley Foundation for Applied Sustainabilitgs founded in 2008 with the
aim to demonstrate through personal examples a®éreh result to the wider public how a
socially, environmentally and economically susthiedife can be achieved. Ecovalley
Foundation cooperates with research institutesieusities and private companies to conduct
research in Krishna- valley. Research is aimedjatatural, environmental and social
topics, with the focus on long term sustainabiligcovalley foundation does not only
conduct research, but has a general role in kn@elstiaring through their regularly
published magazine and organizing workshops antecamces for professionals in the fields
of sustainable living (Okovélgy, 2008c). The fueting of Ecovalley Foundation is
supervised by the Hungarian Society of Krishna Cansness, which decides for appropriate
and useful directions of research.

Krishna- valley is also member of the Network ofrigarian Living Villages (Magyar
El falu Hal6zat- MEH) which was founded in the ear@0s as a professional and advocacy
network for ecovillage initiatives in Hungary. Thaganization into a network for ecovillages
in Hungary allows for sharing of knowledge and aigee between the communities on a
regular basis (Magyar Bialu Halozat, 2013). Besides knowledge sharingcatjural
products and propagation materials for rare vasedire also exchanged. Directors of the 12
member communities meet twice a year to discusarasdments and common advocacy
directions for the network, while the wider puljlins together at one of the ecovillages
annually. A summary of the socio- economic systambe seen in Figure 3.

3.1.7. Implications of spiritual and socio- economic settig for agriculture

The spiritual and socio- economic context of Kimahvalley strongly affects the
expectations of and demands on agricultural praoilict he interrelations between the
spiritual guidelines, the social structure andrtimaplications for agricultural production are
summarized in Table 3.

As Krishna is perceived as part of all nature dhdature as part of Krishna, for vedic
society this implies a general respect towardsreand all living things and a sense of
interconnectedness in a cosmic order between nagmenand God. This approach results in a
strong sense of responsibility, or land- stewanstmaking the basic guideline in agriculture
the understanding of and building on natural preess The concepts AhimsaandKarma
both imply a generally aggression free society n$ha- devotees. Since any form of
violence against an other living thing is unaccbf@aKrishna- devotees lead a lacto-
vegetarian lifestyle, and therefore agriculture toeserve the needs of such a diet. The “no-
harm” mentality is not only valid for animals, kalso for nature in general. Since agricultural

17



Figure 3. The socio- economic structure of Krishvelley. Size of arrows does not
indicate weight. (ISKCON: International Societykdishna Consciousness;M.E.H.: Magyar falu Hal6zat
(Network of Hungarian Living Villages)

Table 3. Spiritual guidelines and their implicasdior society and agriculture
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As Krishna is perceived as part of all nature dhdature as part of Krishna, for vedic
society this implies a general respect towardsreatnd all living things and a sense of
interconnectedness in a cosmic order between nag&menand God. This approach results in a
strong sense of responsibility, or land- stewailsimaking the basic guideline in agriculture
the understanding of and building on natural preess The concepts AhimsaandKarma
both imply a generally aggression free society nélfha- devotees. Since any form of
violence against an other living thing is unacchf@aKrishna- devotees lead a lacto-
vegetarian lifestyle, and therefore agriculture toeserve the needs of such a diet. The “no-
harm” mentality is not only valid for animals, kalso for nature in general. Since agricultural
practices should not harm any other living thirtgs, use of potentially toxic substances such
as pesticides and fertilizers must be avoided.

The concept oKarmaalso has some implications for the need of sefficgency on
the long run. Parta Das (2013, personal commupicaéxplained this as the bEdrma
building up in the majority of society that will entually lead to chaos and disorder. In such a
case, the Krishna- community has to be able to@tpis members and the wider Krishna-
community. Independence from the outside worldge aupported by the devotional service
on which the community is based. Devotional sermeans availability of labor, suited to
ones skills but also time for spiritual servicetné community can produce all needed goods
for itself, then no extra energy has to be sperdaaguiring those goods and more time can be
spent on spiritual development. Although devotiselice also leads to a materially simple
lifestyle, a wide range of needs need to be mdtimthe community, from which food is of
primary nature. To meet all the needs of the comiypuma sustainable matter, agricultural
production has to be highly diversified. The airmtake the community independent from
external resources implies for agriculture the trbe gasoline free. Fairly large scale
agricultural production in a gasoline free systeith vave to build on human and animal labor
to a large extent. As there are no external sowtester, electricity or gas, besides meeting
needs of the community for food, the agroecologigatem also needs to provide resources
for heating, lighting and hygiene.

The cow is in the center of the vedic- village pretas a holy animal and a companion
given to men by God, for men and cow to live togeik perceived as the most natural form
of life. All services of the cows, such as milkanure, traction and medicine have to be
accepted and used. Like other animals, cows cahenkilled and as holy animals they have
to be treated with the highest respect. In agucaltpractice this means, that the herd
management has to be based on the whole lifespidue @himals, for which a comfortable
life has to be assured. This type of managemeninesjresource- management to plan ahead
for 10- 15 years.

The socio- economic structure of Krishna- valleg baveral implications for
agricultural production not directly connected pirisuality. The most central component of
the socio- economic structure is the centralizestahnchically organized decision-making.
This allows for a coordinated organization of agitiaral production that is suited to the
community’s needs. The strict rules by which meralzéithe community live are common
values shared by everyone. The shared set of comailoas and acceptance of the
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centralized leadership makes the community wetlanized and adaptable. The development
of the size of the community and acceptance of members is also decided on centrally. In
relationship with agriculture, this can ideally mahat agricultural production has to
dynamically adapt to the needs of the community@rahging conditions. To ensure a stable
access to goods, size of the population, the hieedagricultural area and the level of
specialization on labor have to increase in a ssorehed manner to ensure long- term
sustainability.

Although the social structure in Krishna- valleyifsclosed nature, the community is
open to the outside world both in an intellectuad an economic sense. Being embedded in a
network of ecovillages and sustainability resealaigshna- valley has access to and the
possibility of generating of sustainable knowledge technologies. The stable economic
situation (income from tourism, support from thatcal organization, etc.) allows for room
for experimentation in agricultural production.dractice, a partly gasoline- free community
can be considered low tech due to the low levehe€hanization in production. However, the
access to common knowledge and the room for expetamion allows for the agricultural
system to dynamically adapt to the expectationsth@ghossibilities.

3.2. Geography, climate and land use history
3.2.1. Demography, geography
Krishna- valley lies in the south- west of Hungarysomogy- county in the periphery
of the village Somogyvamos. The position of Hurygaithin Europe and its neighbouring

countries can be seen in Figure 4.a, while Figureshows the position of Somogy- county
and Somogyvamos within Hungary.

a, b,
Figure 4.; a, Hungary and its neighboring countimeSurope (Modified after Wikipedia, 2009)
b, Somogy- county and Somogyvamos in Hungary (Medi&fter Wikipedia, 2007)

Somogy- county lies in the Southern- Transdanukegion closing in on the southern
shore of the lake Balaton, the largest lake of @énEastern Europe. Out of the 19 counties
of Hungary, Somogy belongs to the bottom 50% imseof GDP (KSH, 2013a). Population
in the county is 315.000 with a population densit$2 people/ krfy making it one of the
most poorly populated areas of the country. Thaufadion is mostly distributed in small
villages with around 1000 inhabitants, althoughagepation is striking the region quite
heavily and small villages are disappearing ye@yH, 2013b). The village of
Somogyvamos lies about 25 km south from the lakatBa and 35 km north of Kaposvar,
the capital of the county. Somogyvamos has a ptipalaf 826 from which 12% are
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admittedly Krishna- devotees as of 2011. The wdlags faced drastic depopulation during
the early 1990s, which was also the reason whyniger has decided to welcome the
Krishna- devotees to the village, hoping new inteatis and tourist would bring new life to
the area (Somogyvamos, 2013).

3.2.2. Climate, geology, landscape

The landscape of Somogy- county is characteriyddllls of 150- 300 meters and
their valleys with waterways and dwellings. Larganier of natural surface waters, mostly
rivers and streams are also typical of the regi@rj@anné Tajnafi, 2001). The so called
Nagyberelused to be an extended area of marshlands southtdra Balaton, which were
drained for agricultural production during thé™#nd 28" century. Today, some of the
Nagybereks conserved as a Natura 2000 area, which exclBdesgyvamos, but includes
the neighboring settlements of Somogyvar and Okeglde landscape here often still
includes true marshlands, although not in themioél, connected extension. (EBerek,
2013; Kun, 2013). South of the marshlands the leaqoks changes into one of the most
significant sandy regions of the country, typifiegla large number of loess structures
(Tarjanné Tajnafi, 2001). Somogyvamos lies in the transition zoaeeveen the marshlands
and the sandy region, its landscape being affdnpdabth (Kun, 2013).

The climate of Somogy is affected both by theshalhd the proximity of the
Mediterranean sea, resulting in a generally subt@ednean climate with alpine influences
especially on the northern slopes. Due to the sdliterranean effects, the summers are mild
and the winters are not extremely cold. Averagelyg@amperature is 1€, with a
precipitation average of 720 mm yearly, with 5096 the vegetation period, making the
area favorable for plants and agricultural produrc(iTarjanné Tajnaf, 2001). However, in
recent years precipitation patterns have showresds, sometimes with several weeks of dry
periods during the vegetation period followed byahnndance of rainfall or extremely wet
summers.(Kun, 2013).

Due to the diversity of conditions on the diffetgroriented slopes and valleys, there
is a diversity of microclimates and habitats in tegion. Vegetation in the area is mostly
influenced by the mountainous landscape and riwgtirsams in the valleys. The higher hills
are typically covered in a natural forest vegetatbsilver lime Tilia tomentosgand
common beechHagus sylvatich on the lower areas the forest consist of homb@arpinus
betulug and turkey oakQuercus cerrus In the river valleys, woodland consists of ash
(Fraxinus spp.and alder Alnus spp, while on the clearings riverine humid meadowshvai
domination of meadow foxtaillopecurus pratensjsand tall herb vegetation witbarex
spp.can be found. In the drier valleys, a mosaic ofrttephiles forest fringe vegetation with
dry grassland is typical (Kun, 2013;Somogy Megydizdumok Figazgatésaga, 2013b;
Tarjanné Tajnafi, 2001).

3.2.3. Land use

Traditional land- use in the region was adaptetthéodiversity of natural resources
present. In the valleys of rivers, beef cattle wgnazed, in the oak forests pork were matted,
while in the drier grasslands sheep were also grdzirers also served as energy source in
water mills and were managed for fish productiooni®gy Megyei Mizeumok
F igazgatésaga, 2013). There are no significant rlmesources in the area, therefore
mining was not really present, the industry of tbgion consisted mainly of glass production
from sand and pottery from the loess- clay (Targamajnafi, 2001).
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In 1091 in Somogyvar, the neighbouring village tmf®gyvamos, an abbey of French
Saint- Gilles monks was founded by the Hungariaugkirhe abbey also had considerable
lands for plant production and grazing, the mong&e hought with themselves technology for
wine production. During the Turkish times in thé"&hd 17 century, the abbey served as a
castle, which was then donated together with tmeesponding lands to the archbishop Gorgy
Széchenyi, which remained in the family until tf@¥'2entury. The current lands of Krishna-
valley were also in the management of the abbeyaadthe archbishopric (Tarjanné
Tajnaf i, 2011).

During the post- war communist era in the 194@+e$ 1950-es all private agricultural
land was nationalized and forcefully developed irde operatives. During these times, also in
the region of Somogyvamos industrial agricultutatted to develop with crops before
untypical to the area, such as corn, wheat andefodelet. During the same time, the
extensive cattle breeding became intensive. Updayt, agricultural intensification continues,
although since the 1990-es in private agriculterderprises. In the area, fewer and fewer
farmers remain with expanding holding structurear(K2013, personal correspondence). The
traditional grazing and sylvicultural productionfsid towards agricultural production in the
second half on the 3entury on cleared forest areas, which resultedhigh level of
erosion of the good quality forest soils and theslevels coming to surface. As a result of
this shift in land- use the forest coverage reddoma 56% in 1784 to 32% in 2011, however,
Somogy still remains one of the counties with trestriorest coverage in Hungary (KSH,
2013b; Tarjanné Tajnaif, 2001).

3.3. Farming system analysis
3.3.1. History

Krishna- valley was founded in 1993 on an areaS@f Ha next to the village of
Somogyvamos. The area was purchased by the Hungaoimmunity of Krishna
Consciousness with the aim to develop a self- gefit farming community with a strict
spiritual lifestyle, which was described in cha@et. The area of choice from the material
point of view had to be a place suitable for adgtical production, a clean environment, a
landscape with good qualities and possibly an iddia water collection area. Since cows
play a central role imedicagriculture, it was important that the area watable for animal
husbandry. The area had to be suitable for econsusiinability and families with children.
During the early 1990-es there was a general iejetbwards Krishna- consciousness in
Hungary; therefore it was also of central intethat the local residents are accepting towards
the new community. The mayor of Somogyvamos sawaoa @pportunity to develop the
depopulating village in cooperation with the Krishtommunity, and this welcoming attitude
played a central role when choosing the final dRzata Das, 2013, personal communication).

The original area was purchased partly for compérsaotes from the Hungarian
government and private owners and has been expaveedhe last 20 years from 150 to 272
hectares. During the last years however, it hasrnecharder and harder to purchase new
agricultural areas- the larger fields have beerghbup by expanding neighbouring farms,
while smaller fields are hard to purchase due svesthownership structures (Parta Das, 2013,

'Compensation notes were securities issued by thgadiam government between 1993 and 1994 as a caa@m to
citizens for nationalizing private property duritige communist era. Compensation notes could befasedquiring new
private goods and properties. Secondary traderapeasation notes was enabled to be used for aeguigw private goods
and properties. Secondary trade of compensatiasmveds enabled through the stock- exchange ofteéer dace value,
which made privatizing national properties to pré&vaompanies or communities possible for good vélaesoly, 2000).
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personal communication). Infrastructural developties been continuous since 1993, major
milestones in the development were the buildinthefchurch in 1996, the elementary school
in 2002 and the cow- protection centre in 2006. idgses for the inhabitants are
continuously built as the population expands iesadential area.

There is no exact data about the initial populatibKrishna- valley, but it is clear that
during the last 20 years the population has beewisiy growing tendency, although not
constantly. The population peaked during the e200s; setbacks in the following years can
be accounted to certain members of the Krishna-hwamnity moving out to the village of
Somogyvamos, where the Krishna- devotee popul&i@snbeen rising constantly. As of 2013,
Krishna- valley has a population of 130 and Somagyes has a community of 70 Krishna-
devotees, from the community of 200 people theeeBarchildren. According to Parta Das,
the development of Krishna- valley will be contiduantil a population of 30bhaktass
reached in synchrony with the development of thecatjural production, herd size and
firewood production. Figure 5. shows a timelingled development of the area, population
and herd- size of Krishna- valley and Figure 5 shawnap of Krishna- valley with the
different land- use types and points of interest.

Figure 5. Development of the area, population aerd kize of Krishna- valley over time. Populatiov.istands
for the population of Krishna- valley, while poptiten SV. stands for the Krishna- devotee populatibn
Somogyvamos

3.3.1. Agricultural production in Krishna- valley

The components of agricultural production are suiped by the individual
departments introduced in Figure 3. in Chapter73.The department of farm administration
supervises and harmonizes the different producpimogessing, storage and maintenance
activities of the other departments. Productionagiiepents include plough- field production,
vegetable production, fruit production, herd mamaget, natural resource management and
apiary. Maintenance departments are responsibledior agricultural areas, such as the
botanical garden, the parks and the communal areasessing and distribution are managed
through the departments of vegetable productioeseyvation and the local village shop. The
activity of the departments is not restricted, ¢hisrpervasion of labour, by-products and
expertise between the different components of ajual production. All agricultural
products are administered by the farm administnatmd their destination is decided here as
well. Products are consumed fresh (fruits and \adges), turned into preserves (fruits and
vegetables), processed (oils and flours) or stioedecurity (grains and hay).

The production components are not strictly dividdthough there is a certain pattern
in their distribution. From the entrance of Krishralley, the main road divides the area in
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two. On the right, forests and the main ploughdfietcupy a hill, on the left, also on a hill
lays the cow protection center and larger pastdies.main road leads up to the church,
behind which fresh flower and vegetable productoour. The distribution of land- use types
were shown in Figure 6., while Figure 7. showsanal photograph of Krishna- valley

Figure 6. Map of Krishna valley with points of inést and land- use types. The arrow indicates ¢ngpective
of the aerial photograph in Figure 7.

Figure 7. Aerial photograph of Krishna- valley, ferspective is indicated in the map of Figure..ahyarrow.
(Krishna- valley photo repository, 2013, Courte§yAndras Kun)

3.3.2. Animal Husbandry

As described in Chapter 3.1.7., animal husbargliy the focus of attention in the
agricultural system in Krishna- valley. Cows aréylemimals in all forms of Hinduism,
therefore they have to be treated with the highesgiect and cannot be killed off for their
meat. In Krishna- valley, the centre of animal targlry is therefore referred to as “cow
protection centre”, where the animals live untditmatural death. Cows are used for their
milk, while male offspring is castrated and themaee used in plough field production, hay
production and transport. Once an animal is tod®igive milk or perform labour, they are
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retired and taken care of until their natural deaffo financially help the work of the cow
protection centre, all animals can be adopted bylbees of the Hungarian Krishna
community in exchange for a financial contribution.

Cattle breeding

The first cow arrived to Krishna- valley in 199@hich was followed by 4 already
inseminated cows in 1997; these animals formedb&se of the initial herd. During the first
years of animal husbandry, population size quiekdgloded, resulting in a large amount of
milk, but also later a high number of old animaldegade later. To maintain sustainable
production, cattle breeding is now planned basetheravailability of labor and pastures, in
2013, the herd was composed of 47 animals, fronctwdhicows give birth each year. The
plan is to develop the herd in a way, that each gemws can give birth, being the active
milk producers, and to have 2-3 sets of such groapbe future, a herd size of 300 animals
would be ideal with a larger group of milk produgianimals, however, development of the
village has to follow in accordance to ensure amd work force (Ghanasjama Das, 2013,
personal communication).

Animal breeding is aimed at developing a multifimeal herd adapted to extensive
circumstances, milk production and field work (Gasjama Das, 2013, personal
communication). The initial herd consisted of thedadMagyar tarka(Hungarian
Simmental), which is the traditional dual purposel and meat) cattle of Hungary
developed during the #acentury (Porter, 1991, pp. 167). Theagyar tarka,although a good
milk- producer, proved to be unsuitable for oxdvola due to its sensitivity to sunlight
(developing eye- cancer) and their inability tofpan labor in warmer conditions (Antardhi
Das, 2013, personal communication). The secoreddrdroduced was thdagyar szirke
(Hungarian grey cattle), which is an ancient briggital of the Hungarian steppe and well
adapted to extensive conditions. Magyar szirkes originally a meat and drought purpose
breed; as an extensive cattle breed, milking cadiffieult and of low yield. The IndiaZebu
breed was introduced in the breeding program ir2280the arrival of th&@ebubull, Nandu.
Zebubreed is very well adapted to dry climates andigimally a milk and draught purpose
breed. There are no pure- breggbusin Krishna- valley, the bull was bred with the ®w
from other breeds. The latest breed introducetléderd was th&yrolean Greyan alpine
breed from Italy and Austria. THeg/rolean greyis a three purpose breed, suitable for milk
and meat production, draught labor and well adajmtetensive circumstances (Antardhi
Das, 2013, personal communication).

Today, breeding is mostly based on external insatioin, which enables a selection
of genetic lines. In the future, with expansiortte herd, introduction of new bulls and
independent cattle breeding is planned (Ghanasjzasa2013, personal communication).
The current herd shows a very heterogeneous pjaiitte four different breeds and their
cross- overs. The positive and negative attribotéke four breeds are summarized in Table
4, while number and attributions of the differeex «and age groups as of 2012 is summarized
in Table 5.

Infrastructure

The centre of animal husbandry is the 3G0stable on the north- east corner of Krishna-
valley, which was completed in 2006. The stablegishelter for the cows and their young
offspring during the winter, while the bull and theen are kept in four outside pens of 500
m? and a 280 msemi- covered barn throughout the year. Withinstiable, a milk storage
facility and a small kitchen for processing carfdaend. The unmarriedhaktasworking with
the animals have a separate living area aboveate Besides dairy production, the cow-
protection center is also the center of plougHdfad grassland production, since a large
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percentage of field- works is performed with thawdyht power of oxen. All the machinery
required for oxen work is stored at site, so istthg and the collected manure.

Table 4. The four cattle breeds used in the bregglingram of Krishna- valley and their positive aredjative
attributes

$ 0 0 0
+ % $ % % $
+ $
+ $ $
0 1
$ $
& &

Dairy production

Milk production is done at a small scale. In 20@@rfcows gave birth and were giving a
substantial amount of milk. Some of the other calgs give milk, although much less in
volume. Altogether in 2012, 50- 60 litres of millere produced daily, 21900 litres per year.
Milking is done by hand twice daily, in the summneonths when cows are continuously in
the pastures, milking is performed in the open@aws with young calves up to the age of 6
months are kept together, although calves arellmated to suckle any time. The calves are
only allowed to suckle twice a day, before theirtineos are milked.

Since milk production only serves the Krishna- camity, the dairy component is not
certified organic unlike the other components @ffidwrm. Most of the milk is used fresh.
About 25 liters per day go the church kitchen fargaration oprasadanmeals, while
another 10 liters go to the kitchen of the commuwaalteen. Some milk (about 35 litres) is
collected throughout the week and sent to the Kasthurch in Budapest fprasadam.

Some of the remaining 10- 20 liters of milk is dsited among the elderly and mothers of
the community, while another part is processedcéssing the milk is performed in a small
kitchen above the barn. Products include gheef{pdrbutter), cheese and yoghurt, which are
sold in the village shop. Since most of the enzyosesl for cheese production are of animal
origin, cheese production is currently performethwhemical based enzymes. Currently,
there is a cooperation with the Agricultural aneb&d echnology department of Corvinus
University to experiment with plant based enzynheshe meanwhile, Ghanasjama Das, head
of milk production is also trying to develop enzypreparations with traditional plant based
enzymes, such as yellow bedstravallium verumjGhanasjama Das, 2013, personal
communication).

Oxen work

Training the first oxen for labor started in 198nd by 2013 there were 24 oxen in
Krishna- valley, 8 active animals, 10 young ones @metired. The male calves are castrated
and given a nose ring before they reach the agandetart their training during the winter
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of the year they were born. The training takesy2as, the animals work between the ages 3
and 10, after which they are retired and not regiLiio work anymore. Controlling the

animals is based on Sanskrit word commands givahédtrainer, physical signals with a
whip and a rein connected to the nose ring. As ioeedtl before, training of the animals starts
at an early age. According to Antardhi Das, the tketyaining oxen is regularity and
consistence:

Also what | say sometimes, that even the most trathed oxen will not work nicely if you do
not work with them every day. So training is oniadfy but regularity is also important.

This means that animals have to be trained regudaodund the similar time every day and
that every command needs to have only one very nleaning. Labour is performed with the
animals in couples or in multiples of couples (Adta Das, 2013, personal communication).
The oxen are paired together usually permanentgdban their strength, temperament
and abilities. Generally, all agricultural field vkocan be performed with the oxen, just a lot
slower than with machines (see Chapter 3.3.3afoorl hours). The main tasks performed
with the oxen are 1) Freight transportation 2) Blotield works 3) Making hay 4) Capstan 5)
Personal transportation and participation in pasaBer freight transportation the general rule
of thumb is that each animal can carry the doubless@wn weight under good road
conditions (dry and no slope), which is dramaticedéiduced should the road be uphill or
muddy. Basically all freight transportation in Krisa- valley is performed by the oxen, such
as the collection of harvested plough field produbtly and firewood (Antardhi Das, 2013).
Plough field management with the oxen is performvéd agricultural machines altered by
a locksmith to fit the oxen carriages. All basid swrks that can be performed with a tractor
can also be performed with the oxen. These inclydeurning with a plough 2) Mixing with
disks 3) Levelling with a harrow 4) Loosening witlfferent cultivators 5) Compressing with
a roller 6) Seeding 7) Harvesting. The systemHerfteld works with the oxen is not fully
developed yet and currently is only complementiafgifwork with the tractor. The
development of the machines is aimed at reachigigelninorsepower requirements but
multiple functions, such as a spring harrow coneeetith a clot breaker. This way less man-
power is needed for fieldworks and also time casadd for gearing up the animals.
Detailed quantitative data about the oxen and huaizor for plough field management will
be presented in Chapter 3.3.3. While oxen worlpfough field production is only
complementary to mechanized management, hay piodustcompletely dependent on
animal power. Hay production includes cutting, tagnand collecting the hay from the
grasslands and lucerne fields. Like with plougldfimanagement, the hay production is also
dependent on altered agricultural machines (Aniébadis, 2013, personal communication).

Feed and pasture management

Feeding the herd is completely dependent on ggeana farm produced fodder.
Grazing the animals occurs on the pastures ardwnddw protection center and some outer
fields. The grazing period lasts approximately @i&@s during the summer, during which the
animals spend all their time on the pastures.dfvteather allows for it, animals are allowed
to spend time outside even during the autumn/ wipgeod. Some fields are utilized only for
grazing, some only for cutting, while some are rdihe use depends on the quality of the
grass and the soil in the current year. To prelarg term compaction by trampling, pastures
are broken up every 10 years and reseeded witimaneocial grass mixture (Antardhi Das,
2013). Breaking up the pastures takes them out fg@ning or cutting for 1 year, and it is
considered as hindering the development of bem¢figrbaceous vegetation, therefor the
management is considering switching to permanestupamanagement (Ghanasjama Das,
2013). Hay production from the alfalfa fields igluded in the plough- field management and
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rotations, while all other grassland productiom&naged separately. Grassland areas and
management will be discussed in Chapter 3.3.3.

Hay is produced from grass mixtures from the pastand from alfalfa fields, in 2012
approximately 100 tons of hay was produced. Haggeton does not only cover the needs
of the animals for the winter of the current yefis also stored in quantities enough for 1-
1,5 years, should there be any problems in agurallproduction (Radhakanta Das, 2013,
personal communication). According to Antardhi Dasaverage an adult animal consumes
2,5 tons of hay during the winter months, milkirayws and old animals are also provided hay
during the summer and concentrate throughout the yée concentrate ideally consists of 2
units barley grain, 1 unit wheat grain and 1 uaitspin 2012 however the concentrate

consisted of 3 units barley grain and 2 units oaing. Altogether, the working, milking and
old animals consume about 3,5 tons of concentrataally. (Antardhi Das, email
correspondence).

Detailed description of the feed requirementshefanimals can be found in Table 5a.)
and the requirements of the herd are summarizédlote 5b.)

Table 5. (a) Bedding, forage and labor requirempatsanimal type (b) Total annual bedding and ferag
requirements of the herd. Quantities providedasli matter kilograms (FM) and dry matter kilogrgiDis)

a,
Animal type Number Average Average Bedding Hay Fodder Labor

age (years) weight (kg) (kg/animallyear) (kg/animal/lyea  (kg/animal/ year) (hours/anima

FM (DM) r FM (DM) Ilyear)
FM (DM)

Ox (calf) 2 0,5 175 446102) 667(600) 0 200
Ox (young) 2 2 600 105(049) 16671500) 0 200
Ox (active) 10 7.5 900 1054949) 2111(1900) 220(194) 200
Ox (retired) 10 14 900 1054949) 2111(1900) 220(194) 200
Bull 1 14 1000 1054949) 2111(1900) 0 200
Cow (calf) 2 0,5 150 446(402) 667(600) 0 270
Cow (heifer) 2 2 475 446402) 1667(1500) 0 200
Cow (milking) 4 7,5 700 446(402) 4172(3755) 220(194) 340
Cow 446(402)
(non- milking) 5 7.5 700 2000(1800) 0 300
Cow (retired) 7 14 700 446402) 2000(1800) 220(194) 200
b,
Product Provided during the Provided during the stable  Total amount provided

grazing period (kg/ 180 period (kg/ 200 days) (kg/year)

days) FM (DM) FM (DM)

FM (DM)
Bedding 0 34000(30660) 34000(30660)
Hay 8689(7820) 85667(77100) 94356(84920)
Forage 170§1503) 170§1503) 34171503)

Comfort and care

The 300 M barn was planned to provide housing for 40 animatbis currently not
functioning at full capacity. The barn structure@nposed of open stalls with a deep litter
system and access to outside yards. The strudttine barn also allows for keeping calves
and mothers close to each other, but since all @siare tied up during time spent in the
barn, calves are not allowed to suckle freely. M/thie barn of the cows is completely closed
and protected, the pens for the oxen and the $oll more open nature with semi closed
barns for protection. In the barn and in the yastlew from the cereal production is used as a
bedding material provided during 200 days of the-rgrazing period. While the barn
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requires around 50 kg bedding per day, the yards haigher requirement of 100 kg/ day
during the 200 days long winter period. Since thienals do not spend considerable amount
of time in the yard and the barn during the grazgagod, no bedding is provided in the
summer. Bedding requirements in total and penahiype are summarized in Table 6.

Healthcare of the animals is mostly basedypurvedicmedicine, plant based tinctures
that enhance the general health and milk productiboase of more serious illnesses,
antibiotic treatment is possible, although in régerars there was no need for these. A drastic
preventive action had to be taken in 2001 wheroadod mouth disease epidemic was
affecting cattle all over Hungary. Since Krishndleyawas expecting 30.000 visitors for a
festival that year, which carried the risk of indaainfection, the herd of 20 animals and 3
caretakers have spent several weeks in the extelyialg pastures and forests. This
avoidance of contact with possible infections hélfeprevent an outbreak of foot and mouth
disease (Antardhi Das, 2013).

Manure

Manure from the barn is collected in autumn andnguwinter months and from the
oxen yards once a year. Fresh manure is ripengitem at the barn site for distribution in
Krishna- valley and sales; or at the plough fidtitdater use in 1,5* 1,5 meter piles. Yearly,
250 tons of manure is collected and distributedrmmagetables production, plough field
production and family garden production.

Labor

Given the important spiritual role the cows playirishna- valley, only devotees are
allowed to work with and around them. Thigektastake care of the cows, fobhaktasare
working with the oxen and there is one head of depent managing animal husbandry. The
four oxen caretakers also substantially contribaglough field production, since they are
the ones training and controlling the animals dyifield works. Thébhaktasn animal
husbandry work 6 days a week, 7 hours per day ¢ivaut the year, except for certain weeks
in the winter when youngghaktasare performing missionary service in larger ci{igstardhi
Das, email correspondence). Labour hours per dhypa are provided in Table 5. Year
long, the labour spent managing the herd equd@®®0 hours. The distribution of the oxen
caretakers and the animals’ labour hours amongréiiit tasks is presented in Table 6. Year
round, the oxen put in 4536 hours of labour, partlglough field and grassland management,
partly in transportation and the time spent dugegring up the animals.

Table 6. Summary of different tasks and their
corresponsive human and oxen labor hours

Task Labor type Labor hours/
year

Herd Human 5000
management
Plough field and  {yman 1300
grassland
management Oxen 2736
Transport & Human 900
gearing up Oxen 1800
Farm Human 800
management

Human 8000
Total

Oxen 4536
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3.3.3. Plough field and grassland production

Plough field production provides the community wédreals and legumes and allows for
externally marketable products, such as mustarmdissaad certain cereals. Production is
supervised by the director of agriculture, Radh#k&ras in strong cooperation with the oxen
component for providing labor for fieldwork. In 29129 hectares were in plough field
production with 9 different crops. Plough field guztion is organically certified that adds
value to the products that are sold outside oftifids valley.

Crop and variety selection

The main purpose of plough field production amevpling cereals covering the needs
of self- sufficiency of the community and the hdrdsides which a certain amount of
production for the market also takes place. Dutiregvariety selection and the design of the
crop rotations an important aspect was also torma@ work- load that has to be spent on
crop care. This resulted in large areas of cemglodl crops and no or very low production of
row cultures, such as corn or sunflower, whichex@uded from large scale production due
to high labor intensity (Barsi, 2012; Radhakants,[2813).

The main crops in plough field production are lédfand winter wheat, grown on

10,25 hectareas and 7,7 hectares respectivelypfbaeiction of winter wheat does not only
cover the needs of the community, but also allawsrfcome generation through sales. In
recent years, there were several experiments wittobm Hungarian varieties of wheat, such
asBéankudtiandJubilejnaand more ancient varieties, such as spelt and en#iteough the
last two need to be hulled, thus require more lainoe before milling, the mill in
Somogyvamos can perform such a task. Experiments eagried out with buckwheat, but in
three consecutive years the crop has failed anduptmn was discontinued. Successful
experiments include millet, amaranth and chickpedsch are still grown in certain years.
Mustard is grown as an oil crop that is sold, bsb @s a green manure crop. Another dual
purpose crop is phacelia, which is used as a greswre, but also serves as a bee pasture.

Traditional varieties acquired from seed banki®mamounts which are then
multiplied for large scale production should theyduitable. Cereal seeds are saved in
consecutive years for reseeding and refreshed dvBryears by purchasing new seeds to
avoid genetic deterioration.

Rotations
Each year, the crop rotations are planned basededs and labor capacity of the

community, although there is a distinct 6 comporsemt a 3 component rotation. Crop areas
in total and for different rotations are presente#ligure 7. The largest constituent of plough
field production is the 6 component crop rotatigind above the valley (see the yellow fields
in Figure 6.). The rotation is composed of nutrieaiding crops, cereals and oil crops, the
concrete sequence is alfalfa, oats and barleyfalf@heat, mustard with phacelia and wheat.
Each field in this rotation has similar size, beawe,5 and 3 hectares, although one field is
split in half for oat and barley production. Theatton can be altered each year so that the
production capacity meets the needs of the commufiite 3 component rotation in 2012
included wheat, mustard and sudan grass with $ielels ranging from 2,2 to 2,7 heactaers.
Amaranth and sunflower are grown on a smaller smaiside of the two major rotations,
sharing fields with vegetable production.

Grassland production is managed apart from pldidgh production and has its own
rotation. Grassland fields differ in their usegnedields are utilized solely as pastures for
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grazing, some only for cutting for hay, some argedipurpose. Since pastures are broken up
every 10 years, part of the grassland rotation gaahis also a newly seeded pasture.

c.) d.)
Figure 7. Crop and area distributions of plougidfiand grassland crop rotations. (a.) Total pldijd
production, (b.) Total grassland production, (Blhugh field rotation I.,(d.) Plough field rotatidin

Crop management

It is a general aim in crop management to mingmediance on external inputs,
including gasoline for the tractor. All field workisat can be carried out with the tractor can
also be carried out with oxen power, the limitiagtbr in this case is the availability of labour
and oxen power. Especially plough field soil woaksl harvesting in the autumn conflict with
the peak time of harvesting grass for hay, whicluces the availability of labour during this
season. It is for this reason that all harvestiogkior cereals, oil crops and working green
manure in to the soil is performed with the tractehile ploughing and other soil works are
carried out with oxen power as much as labour alsdity allows for it. In 2012, 6 hectares
were ploughed with oxen, while the remaining 23t&ess of plough land production were
ploughed with the tractor. Soil works in ploughdi@roduction include ploughing, mixing,
levelling, loosening and compressing. There isxacedata however on the timing and
performance (tractor or oxen) of these tasks, dhadr requirements and estimated labour
hours will be discussed in the following labour ptea.

Seeding is performed by hand for spelt, grassdsaHialfa and with the oxen for all
other crops. The seeding machine currently usell thé oxen is an Isaria type nodular
machine where the seeding is driven by the movewfaggars. A special mechanism within
the seeding machine allows for setting the seed@mgity independent of the speed of the
animals pulling it.

Providing nutrients to the crops relies solelyl@guminous nitrogen fixation, animal
manure and green manure crops, no artificial ieetis are used. Both the 6 and the 3
component rotation include alfalfa, providing ngem and organic matter to the soil and the
following crops, other green manure crops, sucmastard, phacelia and sudan grass are also
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incorporated in the rotation. Animal manure is usgedusively for the wheat that does not
follow alfalfa in the crop rotation, these 2,5 leres receive 30 tons of farm yard manure per
year.

The heavy clay soils are prone to compaction, lvilsaeduced by not tampering with
the fields when they are too dry or too muddy. Aaot only plays a role in providing
nitrogen, but with its deep roots helps to reduwbc®mpaction caused by plough pen. To
prevent erosion on the hilly slopes, tree rows vpdaated parallel with the slope direction as
windbreakers and following all soil works the seiclosed up to reduce the exposed surface.
Crop residues are not systematically left on takl§, only when the rotation allows for this,
for example when autumn harvest is only followedsbgding in the spring.

In recent years, cereal leaf beetle was the pady problem present, but even this did
not reach the levels of serious infestation. Pegdtveeed management relies solely on rotation
design and resistant varieties. In the plough fagld grassland management, there is no
irrigation used. To avoid yield loss from drougitpught resistant varieties, such as emmer
and spelt are used.

Labour

Crop areas that provide for the needs of the coniiyare at all times worked with
animals only, while crop areas providing marketaisteduction are worked partly with the
tractor and partly with the oxen. As mentioned befé hectares of wheat are ploughed with
the oxen, while the remaining 24 hectares are ledgvith the tractor. Other field works can
also be provided with the oxen, although thereoiexact data about which fields were
worked and which tasks exactly were carried outhieyoxen. Data is available however for
how much time different tasks take with the altéingamethods, which are summarized in
Table 7. A basic calculation method for the timguieement for the different field works is
based on the size of the machine and the speé@ aixen. The oxen pull machines with 2,5-
3 km/ hour, so multiplying 2500- 3000 with the widif the machine in meters can provide
the size of the area that can be worked in an larrthe calculations in Table 7., a medium
speed of 2.75 km/ hours was used. While thereastedata about labour used for ploughing
in 2012, other field works were only estimated lolase the provided data about oxen hours
used during the year. Data and estimates aboutyyebour requirements for the plough field
production are provided in Table 8.

Table 7. Tasks and alternative management metlwgddugh field and grassland management, laboroaed hours.
(Labor and oxen hours in italics refer to laboruiegments expressed in hours/ ton.)

Task Machine/ Crops Method Number of  Number Hours/ha Labor Oxen
tool workers of oxen (hours/ton)  hours/ha hours/ha
(hour/ton) (hours/ton)

Turning Plough All, except Tractor 1 0 2 0

Working in perennial oxen 1 6 18 18 108

green grassland

manure

Mixing Disk All, except Tractor 1 0 1 1 0
perennial Oxen 1 4 3 3 12
grassland

Loosening Cultivator All, except  Tractor 1 0 1 1 0
perennial Oxen 1 4 3 3 12
grassland

Compacting Roller All, except  Tractor 1 0 1 1 0
perennial Oxen 1 4 1 1 4
grassland

Sowing Seed drill Cereals, oil  Oxen 1 4 3 3 12
seed crops

By hand Grasses, By hand 1 0 1 1 0

alfalfa and
spelt
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Harvesting Harvester Cereals, oil Tractor 1 0 2 2 0
crops
Cereals, Oxen (hand 22 4 4 88 16
sunflower, shiefing)
amaranth
Cereals Oxen 2 4 4 8 16
(mechanical
shiefing)
Cutting Scythe Grass, alfalfa  Tractor 1 0 1 1 0
Oxen 1 2 2,5 2,5 5
Turning Fork Grass, alfalfa Turning by 1 2 1,5 2,5 5
hand
Rolling Fork Grass, alfalfa Rollingby 1 2 2,5 2,5 5
hand
Collecting Cart Grass, alfalfa  Loadingto 3 2 5 15 10
oxen driven
cart
Hay loader Grass, alfalfa Loadingto 5 6 1,4 7 8,4
oxen driven
hay loader
Oxen driven Grass, alfalfa Oxen pulled 3 8 1,4 4,2 11,2
hay baler hay baler

Ploughing is performed with a single blade plotight manages 20 cm width. Due to
the small width of the plough, ploughing is thevgst and thus most labour intensive soil
work, requiring 6 oxen and 18 hours/ ha. In congmarj this area can be ploughed with the
tractor in around 2 hours. All other field worksch as mixing, loosening, compacting and
seeding takes significantly less time with the ottean ploughing, between 1-3 hours/ hectare
with 4 oxen and 1 person. In the labour calculatjdield works besides ploughing were
taken to be carried out with the oxen.

Seeding of all cereals and oil crops (excepttsetarried out with a seed drill pulled
by 4 oxen. This task takes 3 hours/ hectare forpmmson. Seeding spelt and grasses by hand
allows for one person to sow a 9 m wide area whidiking forwards. Estimating a speed of 1
km/ hour, one person can seed approximately 1 teertaone hour.

Table 8. Labor tasks, methods, labor arehdwours for field works, seeding and harvest augh field production

sawing with oxen, harvesting with tractor

Crop Area Tasks and methods Labor Oxen Labor Oxen
(ha) (hour/ha)  (hour/ha) hours total hours total

Amaranth 0,38 Ploughing with tractor, field workiglwoxen, 34 132 13 50
sawing with oxen, harvesting by hand

Barley 1,4 Ploughing with tractor, field works witkken, 14 44 20 62
sawing with oxen, harvesting with tractor

Mustard 2,55 Ploughing with tractor, field workshvoxen, 14 44 36 112
sawing with oxen, harvesting with tractor

Oats 1,2 Ploughing with tractor, field works witkem, 14 44 17 53
sawing with oxen, harvesting with tractor

Phacelia 2,6 Ploughing with tractor, field workgwbxen, 14 44 36 114
sawing with oxen, working in with tractor

Sudan grass 2,69 Ploughing with tractor, fieldkgowith oxen, 14 44 38 118
sawing with oxen, working in with tractor

Sunflower 0,67 Ploughing with tractor, field wonkéh oxen, 34 132 23 88
sawing with oxen, harvesting by hand

Wheat . 3 Ploughing with oxen, field works witheyx 31 152 93 456
sawing with oxen, harvesting with tractor

Wheat II. 2,5 Ploughing with oxen, field works witkien, 31 152 78 380
sawing with oxen, harvesting with tractor

Wheat III. 2,2 Ploughing with tractor, field worksth oxen, 14 44 31 97
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Currently, harvesting of all cereal and oil crapperformed with the harvester,
because of the extreme high labour requiremenanfdsting cereals by hand. An area of 1,5-
2 hectares can be harvested by 20 people in on@dayurs), following an oxen cart where 2
people cut the wheat and put them in sheafs wheell mo be tied up by the others. With a
special harvester it would be possible to sheaftendgp the cereals at the same time, saving
the labour hours of 20 people, however, this maelsrcurrently not available in Krishna-
valley. Only sunflower and amaranth are harvesteldamd, but there is no available data on
the labour requirement for this task. In the catohs, labour requirements for harvesting
cereals were used for sunflower and amaranth.

Cutting, turning and rolling grass and alfalfa fay is performed with oxen driven
machines driven and operated by one person. Theke tan be carried out with 2 oxen. The
most labour intensive task of hay production idemting the dried hay, which can be carried
out with three different methods. The three methaitfer among the type and capacity of the
cart used for collecting and the number of labauesgrd oxen required to carry out the
collection. Capacity of the carts ranges betweéndns, require 2- 5 workers for loading and
2-8 oxen for transport. Labour requirements forghassland production also depend on the
number of cuttings/ year. According to informatgathered from Krishna- valley, each field
is cut 2- 5 times each year, producing 2-3 torsayfper cutting. This information however is
in discrepancy with the yield records that show & of hay production per hectare in total
annually. When calculating labour hours for hayduetion, an estimated 1 ton/ ha/ cutting
production and the method of hay loader was usedul for labour requirements for
grassland production are provided in Table 9.

Crop products: Storage, processing and distribution

Crop products from plough field production incluzkreals, oil seeds, hay, straw and
green manure. After harvesting, cereal and oil cegus are freed from weed seeds and dust
with a wind separator that blows the seeds thralifferent sized sieves. Seeds are husked
mechanically if necessary. Storage occurs in lsegtle bags of 800 kg after drying the
cereals on the floor for 2-3 weeks. Since each gesmcurity storage is created, of about 1/3
of the yearly cereal need of the community, gréimegyes are not empty by the next harvest.
Cereals are stored for up to three years, afteciwiine they are usually fed to the animals or
sold.

Processing cereals into flour is carried out leydken- caretakers in the village mill in
Somogyvamos, or by the families at home with swegtlacity hand mills. Amaranth is
popped over low heat and used as an enricherdo. floil from sunflower seeds and mustard
seeds is pressed in Krishna- valley. In the futprecessing of both cereals and oil seeds is
planned to be carried out with the oxen drive aapstvhich requires further technical
development to carry out these tasks. Oil is ndt nsed for cooking, but also for lighting in
the electricity free residential houses.

Products from the plough field production arerilisited to the church canteen or to
the inhabitants through the village shop, diredibtributed to the animal husbandry
component or sold. The allotment of crop distribatis summarized in Table 11. The
products for external sales include mustard (100%agat (80%) and hay from alfalfa (30%).
Oats, barley and the remaining hay from alfalfae@usively used as fodder for the animals,
whereas straw for bedding comes from cereals. Quopuced in lower quantities, such as
amaranth and sunflower are only distributed withim community.
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Table 9. Labour tasks, methods, labour and oxenshfor field works, cutting and collecting haygrassland production

Crop name Area Tasks and methods FM FM Number of Labor Labor Labor Oxen Oxen Oxen Labor Oxen Total Total
(ha) yield/ha yield  cuttings/lyear hours hours  hours hours hours  hours hours/ha hours/ha labor  oxen
total field cutting collecting field cutting  collecting hours hours
works works
Alfalfa I. 3 Ploughing with tractor, field works ti 3100 9300 3 24 59 13 96 39 52 32 62 96 18
oxen, seeding by hand, cutting, turning,
rolling with oxen, collection with hay
loader
Alfalfa ll. (2nd year) 2,3 Cutting, turning, rolinwith oxen, 4600 10580 4 1 60 15 0 52 59 33 48 76 11
collection with hay loader, working in
green manure with tractor
Alfalfa Ill. 4,95 Ploughing with tractor, field wks with 3100 15345 3 40 97 21 158 39 86 32 57 158 28
oxen, seeding by hand cutting, turning,
rolling with oxen, collection with hay
loader
Grass (cutting) 28 Cutting, turning, rolling witkem, 2000 56000 2 0 364 78 0 26 314 16 12 442 34
collection with hay loader
Grass (cutting+ 14 Cutting, turning, rolling with oxen, 1000 14000 1 0 91 20 0 13 78 8 7 111 91
grazing) collection with hay loader
Grass (grazing) 27,8 None 0 0 0 0 0 0 0 0 0 0
Grass (1st year) 6 Ploughing with tractor, fieldrkgowith 0 0 0 48 0 0 192 0 0 8 32 48 192

oxen, seeding by hand
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Table 10. Crop areas, crop products and destinafiocrop products in plough field and grasslanddpition. FM indicated fresh matter kilograms, DMitates dry matter kilograms.

Destination (kg DM)
Crop name Area Crop Fresh DM DM Fresh DM Home % Green % Fodder % Bedding % Sales %
(ha) product yield content yield yield yield use/ manure
(kg/ha) (kg/ha) total total Church
(kg) (kg) kitchen
Alfalfa 10,25 Hay 3437 0,90 3093 35225 31703 0 0% 0 0% D218 70% 0 0% 9522 30%
Green 9900 0,20 1980 2324t 6527¢ 4 0% 6527¢ 100% O 0% 0 0% 0 0%
manure
Wheat 7,7 Wheat 3000 0,87 2610 23100 20097 3970 20% 0 0%0 0% 0 0% 16137 80%
Straw 4500 0,90 4050 34650 31185 0 0 8910 29% 0 0 22275 71% 0 0%
Sudan grass 2,69 Green 1000 0,16 160 2690 430 0 0% 430 100% O 0% 0 0% 0 0opo
manure
Phacelia 2,6 Green 1000 0,17 170 2600 442 0 0% 442 100% O 0% 0 0% 0 0opo
manure
Mustard 2,55 Mustard 800 0,94 752 2040 1918 0 0% 0 0% 0 0% 0 0% 1918 %100
seed
Fruit 21 Fruit 2950 0,2 590 6195 1239 1239 100% O 0% 0 % 0 0 0% 0 0%
Barley 14 Barley 3000 0,87 2610 4200 3654 0 0% 0 0% 3654 100% O 0% 0 0%
Straw 4000 0,9 3600 5600 5040 0 0% 0 0% 0 0% 5040 100% O 0%
Oats 1,2 Oats 2200 0,89 1958 2640 2350 0 0% 0 0% 2350 0%100 0% 0 0%
Straw 4000 0,9 3600 4800 4320 0 0% 0 0% 0 0% 4320 100% O 0%
Sunflower 0,67 Sunflower 1490 0,92 1371 998,3 918 918 100% O 0% 0 0% 0 0% 0 0%
seeds
Amaranth 0,38 Amaranth 260 0,89 231 98,8 88 88 100% O 0% 0 % 0 0 0% 0 0%
Grassland 28 Hay 2000 0,9 1800 56000 50400 0 0% 0 0% 45400 % 810 0% 5000 19%
(cutting)
Grassland 14 Hay 1000 0.9 900 12600 11340 0 0% 0 0% 12600 %100 0% 0 0%
cutting+
é]razing) Grass 10000 0,2 2000 140000 28000 0 0% 0 0% 2800000%1 O 0% 0 0%
Grassland 27,8 Grass 10000 0,2 2000 278000 55600 0 0% 12831 7% 5 42769 43% 0 0% 0 0%
(grazing)
Grassland (F 6 Grass 10000 0,2 2000 60000 1200 0 0% 12000 100% O 0% 0 0% 0 0%
year)
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3.3.4. Vegetable production

Crop and variety selection

Crop variety in the vegetable production servespilrpose to enable a continuous and
diverse supply of vegetables to the church card@erthe inhabitants of the Krishna- village.
In 2013, there were 40 different vegetable speaiesnumerous varieties of these cultivated.
Variety selection is based on experience, and tirasiéhat have been performing well over
the years are reused. The aim is to have continanaitability and varieties well adapted to
local conditions and to use non- hybrid variet@enable seed saving. In the recent years of
vegetable production, heirloom varieties provetidanore adaptable to local conditions,
therefor only these are cultivated. There are nedpaecies that perform very well under the
conditions in Krishna- valley, such as the zucchwhich allows for a wide selection of types,
colors and growing period. Experimenting with tlagigties is easier for vegetables with short
growing periods, while finding the right varietyrflong growing season plants takes several
years. It is common practice that for each vegetapeécies there is one variety grown in
larger quantities for preservation and storagesaweral others for fresh consummation
throughout the season.

The vegetable production has to adapt to theidiabits of the Krishna religion,
therefore species traditionally used in Indian ic@ssuch as the karela and sweet potato were
also introduced to production. Although memberthefSolenacedamily, such as the tomato
or the aubergine are considered to have bad effegedic culture, due to the climate these
are grown in large quantities as well. Species¢hahot be consumed by Krishna- devotees,
such as onions or garlic are only grown for compamlanting or to make preparations to use
in production of other species. Vegetable producisosubstituted with foraging wild plants
in the area, although only in low quantities.

Seed saving and management

To achieve self- sufficiency to the highest degressible, seed saving is an important
practice in vegetable production in Krishna- vallitys a general pursuit to produce only
varieties that can be propagated, thus no hybrigtks are in production. Seeds for heirloom
and specialty varieties are acquired from the Wn8&ates through the internet, from
Hungarian seed banks and through exchange from etoeillages and organic farmers.

Seed production for cross- pollinating plants teaetske into consideration pollination
distances. These plants are pollinated by hand¢awnered with a net to protect from cross-
fertilization. Each year, the best specimens oheariety are designated for seed production.
The seeds are collected by hand and then drideeiheated greenhouse. It is important to
keep a tight administration about the saved sekdsto varying extent of germination
capacity and storage requirements. Even if theetyais not grown in large scale that year, it
is planted for seed production to maintain germamatapacity.

Infrastructure

Vegetable production relies to a large extenthenluilt infrastructure to optimize
growing conditions and extend the growing seasamte®tly, there are two 2007 foil
greenhouses, one 400G glass greenhouse and a heatable 4@armmhouse used in
production and processing. The foil greenhousesessarly spring and autumn production of
leafy greens and strawberries, while the glassnip@ese allows for summer production of
warmth requiring plants, such as the karela andmobers. During the winter months, the
glass green house allows for growing winter leaBegs and herbs by protecting from the
wind and providing extra warmth- around 3 tdGcompared to the outside temperature. The
small glass greenhouse is heatable with a wood &iven and a chimney that extends through
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the building. This greenhouse is used in the s@ongtarting seedlings in optimal conditions
and during the autumn to dry seeds for the seekl. ban

An other important infrastructural component o tregetable and the fruit production
is a three tunneled, 300°rpellar for storage of fresh and processed prodBesides this
brick facility, there are smaller earth- dug pitésocovered with wooden roofs. The cellar is
also the site of the local market, where salef®ftesh products takes place to the
inhabitants of Krishna- valley.

Irrigation in the vegetable garden is served lyipirrigation system. While the drip
irrigation system sources water from a well, theralso a rainforest collecting facility
constituting of three 1 hectoliter capacity bare@ecting rainwater from the glass
greenhouses. This water is used for watering playtsand in the greenhouses.

Crop production

Vegetable production in Krishna- valley has twanm@amponents, a summer garden
for providing fresh produce and preservables frpnmg to autumn and a winter garden
providing products for storage and preservatiostribiution of the crop areas can be seen in
Figure 8., while Table 11. summarizes crop yiekd distribution.

The summer garden is 3006 farge and it is situated in close proximity to theirch,
where the primary processing of the fresh cookakgs place (Number 1 in Figure 6.). The
summer garden is constituted of the two glass dgw@eses, the two foil greenhouses, one
larger and several smaller fields for open- aidpiction. The greenhouses are the production
site for early spring and late autumn productioteafy greens and other short growing
period crops, such as radishes. During the sumerard) the large greenhouse is used for
producing warmth- requiring plants, such as kamgdgpers or cucumbers and during the
wintertime allows for production of cold toleraetfy greens and cabbages. The main crops
of the summer garden open- air production are toesataubergines, peppers, beans, chard,
radish, crops of the cabbage family, celery, cuaensilzucchini, maize, herbs and
strawberries. A new component of the open air pcodn is perennial asparagus plantation
that was planted in 2012 and will become produdtihie 2014 season.

The winter garden is constitutes of several fighdtseughout Krishna- valley totaling
1,7 hectares. Crops in the winter garden areetBtable vegetables that need to be grown in
large quantities for storage and consumption thinougthe year. The winter garden rotation
includes 3500 fipotatoes, 3000 Aipumpkin, 2000 rhcarrots, 1500 Aparsley root and 500
m? parsley roots.

Figure 9. Crop areas in vegetable production
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Crop management

Just like the variety selection, the developménhe crop rotation is also based on the
lifestyle and dietary habits of the inhabitantse™®im is to provide a continuous selection of
fresh, stored and processed produce throughoytetre During the development of the
rotation consecutive plants and companion plardnegconsidered to provide optimal
growing conditions. Consecutive planting of certaiops and avoiding some combinations
allows for averting the building up of crop specifiests in the soil, while companion planting
helps to attract mutually beneficial organisms ndispel pests.

Seeds are prepared for seeding by soaking théumkemarm herbal tea, milk or whey

for 3- 48 hours. Herbs, such as yarrow, chamorthilane, calendula, comfrey, valeriana,
oak bark and nettle are used. This procedure iethto shorten germination time by 1-2
weeks and to fortify germinating plants. The srgadlenhouse has wood heated warm beds
that are used for preparing seedlings, which astpd in the compost produced from the
vegetable garden. To prevent fungal infectionsctirapost is sterilized at 8C€ in an oven.
Nettle, garlic and horsetail preparation are alseduo water the seedlings and prevent
infection. Seedlings are planted outside afternvBe8ks of raising and fortified with a diluted
nettle preparation. Seeding time for plants is dasethe biodynamic moon calendar and
weather conditions.

Nutrient management in the vegetable garden iscbas animal manure and
composting. Yearly 30 tons of stable manure igithsted in the summer garden in the
autumn 50 tons of yard manure in the winter gar8emind the vegetable garden a large area
is available where composting of old mulch, weett$ green remains from the vegetables
takes place, occasionally with addition of wood.asdhthe organic waste is selected first and
the compost is then organized to balance wet,atrfy,and hard materials, the ratio is usually
3:1 wet and dry ingredients. Weeds that were pudfeet seeding are only mixed in the
middle of the pile after the composting processreashed a high temperature to prevent
repeated contagion. After maturing the composaigé piles throughout the year, it is then
used in the spring starting seedlings and for agdutrients when planting them out. When
plants show specific symptoms of micronutrient cieficy, mineral fertilizers, such as alginit
and plant extracts from comfrey and nettle are uéédle nettle is considered to provide
nitrogen, comfrey is used more as a general ptatifier. The extracts are prepared by
soaking the plants in larger containers for sewsesks and then used in dilution for nutrient
supply. In order to minimize soil loss through défin, a protective windbreaker of trees
surrounds the summer garden.

Pest management mainly relies on preventing lacgée infestation by crop rotation,
companion planting and leaf fertilizers. Pestsdiifg the vegetable production are mostly
phytophthora, spider mite and lice, against whieam oil is used as a curative method. The
infestation of weeds is prevented by mulching wgittaw or hay depending on availability.

Vegetable production relies exclusively on humdiotaand certain machines that

accelerate management. Machines include a rotplough for preparing beds in the
summer, a gasoline powered sprayer for deliverintgtional liquids and natural fertilizers
and a seeding machine used for seeding larger af@agetables. Irrigation is present in the
summer garden in form of a drip irrigation systdmattis installed every year before laying
down the mulch. Irrigation in the winter gardenyatcurs during extreme periods of
drought, in these cases the fields are wateredanitbse.
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Labour

Unlike the animal husbandry and the plough fiedchponents, the vegetable
component also makes use of external labour. [h2 2P full time Krishna volunteers, 2 full
time external workers, 1 part time external worked the director put in 8200 labour hours
during the year, from which 7200 hours are requicectrop management and 1000 hours for
administration and farm management. The vegetalrtgponent is also the one that usually
hosts occasional volunteers coming to Krishna-eyaNVhile volunteers work 7 hours for 6
days a week, the hired external workers work 8 sidarr5 days a week, resulting in 40- 42
hours of labour per week. Large scale productiainénvegetable garden is carried out from
April to November, during the winter months onlettiirector takes care of production in the
greenhouse, storage and distribution. In this seds®hired workers are not employed and
the Krishna volunteers perform service by sellioghs in the larger cities of Hungary. The
changing of the composition of the worker teamdesmssed some problems in recent years,
such problems is developing a team in a short tira@ing new people, not enough labor
force to perform all required tasks (e.g. collegtwild plants)

Tasks to be performed in the vegetable gardendecteeding, planting, weeding,
irrigating generally managing the crops and hamgsBesides the vegetable production,
these workers are also responsible for helpingrofrtit harvest, storage and processing of
vegetables and fruits and distributing them todirch kitchen and the village store. One
additional task of the director during the winteomths is selecting and getting rid of spoiled
products in storage. Administration, planning amsdribution are the responsibility of the
director of the department. The most labour intemsomponent of the vegetable production
per area and in total is the summer garden, requ8600 hours of labour per year, while the
winter crops are kept more extensively and weedssl [There is no available data however
on the labour requirements of the different manasgertasks.

Crop products, processing and distribution

In 2012, the summer garden produced 5,8 toneshfregetables, from which 50%
was processed in the church canteen, 8% went teujaei forprasadanmpreparation and 9%
were sold to the local community. The remaining 29%8 tons of vegetables, mainly
tomatoes, pepper and green beans, were processquaserves. The vegetables providing
the largest amount of fresh product from the sumgaeden are tomatoes (2,2 tons), zucchini
(0,6 tons), peppers (0,5 tons) and eggplants ¢tg)t The main herbs produced in the garden
are coriander, parsley and basil; all of whichiarportant components of tivediccuisine
used fresh. Certain herbs are used also to proasenaterial for medicinal apiary products.

Crops from the winter garden are used fresh inlemguantities and mainly stored
throughout the winter in the cellar. The highesiding crop in the winter garden is pumpkin
(7,5 tons), followed by potatoes (3 tons), cariy2 tons), red beets (1,5 tons) and parsley
root (0,3 tons). Root vegetables and peppers arecstayered in sand, potatoes in canvas
bags and pumpkins on shelves. It is a generaltitbestore vegetables separately from fruits,
to avoid over ripening or spoilage cause by thglette produced by fruits.
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Table 11.

Crop areas, crop products and destinafierop products in vegetable production. All amisuindicated in FM kg

Destination
(kg)

Fresh

9%

1%

0%

1%

1%

Area  yield Fresh yield Church

Crop name (ha) (kg/ha) total (ton) canteen % Pujari % Storage % Preservation % Sales %
Summer

vegetables 0,3 18600 5600 3100 17% 480 9% 0 0% 1700 30% 500
Potato 0,35 8600 3000 2660 31% 660 22% 0 0% 0 0% 20
Pumpkin 0,3 25000 7500 1090 1% 180 2% 6140 82% 0 0% 30
Carrot 0,2 11000 2200 680 6% 60 3% 1460 66% 0 0% 30
Red beets 0,15 10000 1500 460 5% 10 1% 1040 69% 0 0% 20
Parsley root 0,05 6000 300 140 2% 0 0% 200 67% 0 0% 0
Total 1,35 20100 8130 40% 1390 7% 8840 44% 1700 8% 600

0%

3%

3.3.5. Fruit production

Fruit production in Krishna- valley serves the aeeef the community for fresh and
processed fruits. Fruit production has two main gonents, one being the production in
orchards and the other the planting of fruit tneegrasslands and field borders.

Crop and variety selection
Fruit production shows a large variety of differgpecies and varieties of fruit. The main

goals when developing the selection of varietiesevpeoviding a large assortment of

different fruits that enable continuous harvest ttua continuous ripening sequence and to
collect and protect traditional heirloom varieti€siginally, the main orchards were planted
with modern varieties. However, these did not penfavell under the organic and extensive
management methods and are gradually being replgckdirloom varieties. The Hungarian
heirloom varieties proved to be better adaptetiéseé management conditions, more resistant
and more resilient towards extreme weather contitand pest infestation.

To acquire heirloom and specialty varieties, Km&- valley has joined the National
Pomology Network that provides information andfetock to members through exchange
and sales. The head of the fruit department hasvest training in grafting through the
Pomology Network, which allows for collecting angfging fruits within Krishna- valley.
Surveying and collection of scion from traditiowakieties present in old orchards, farm
remains and the landscape in Somogy county hasdreengoing project in recent years. The
surveying relies strongly on local knowledge, réaglin discovering and saving leftover
heirloom varieties that are adapted to local comast There is no exact data available on the
number of varieties present and their scale of ycbdn.

Fruit production includes fruit species typiaaHungary, such  as apples, apricot,
cherry, pear, plum; berry bushes, such as joftasyiblackberries and nuts, such as hazelnut,
walnut and almond.

Crop areas, yields and destination
Fruit production consists of two orchards, 0,7 hezt and 1,4 hectares, these include

heirloom and modern varieties as well. Additiona#lysmall amount of fruit is produced in
grasslands and field borders. A new plantatiorodhiced in 2012 of 2 hectares will provide
maroons, walnuts and almonds. There is no exaatalatilable for exact number of fruit trees
and varieties, however, yields and use of prodsiggasented in Table 12. In 2012, 6,2 tons
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of fruits were produced, apple and quince beingwefruits providing more than two thirds
of yield, around 2 tons severally.

Table 12. Yields and destination of fruits

|
g # $ # %  # 8
& 9954 4 48 644 T8 54 98 9644 :8
9644 744 6:8 654 28 654 28 6744 <28
54 <4 628 <4 628 664 68 694 78
194 4 938 24 998 64 8 654 728
934 4 ;98 74 678 <4 968 24 958
994 54 98 4 48 14 768 34 <8
( 624 <4 58 4 48 74 978 24 768
) 674 <4 78 4 48 94 678 <4 78
* 664 664 6448 4 48 4 48 4 48
25 25 6448 4 48 4 48 4 48
24 24 6448 4 48 4 48 4 48
24 24 6448 4 48 4 48 4 48
<9 99 ;58 4 48 4 48 74 <58
+, 5 5 6448 4 48 4 48 4 48
64 64 6448 4 48 4 48 4 48
<9<9 6949  6:8 794 28 54 38 74:4 <58

Fruits are only used within the community and naihg sold externally. 19% of the products
are processed in the Pujari, frasadankitchen of the church, certain fruits and all nats
exclusively used for preparipyasadamFruits are either used freshly by the canteen &rich
or sold at the local market. A substantial amodiritwots, 4 tons, 65% of all produce is
processed into jams and chutneys for preservationglithe winter.

Orchard Management

The main goal of managing the orchards is to prewdestation of pests and diseases
and to raise productivity. This management foll@srict technological regime developed
over the years. The season starts in the wintarly spring during frost-free days and in
accordance with the biodynamic calendar with prgrire trees. Wounds are closed off with
a homemade wound dressing composed of plant ay, lesh cow manure and cow urine.
Cow manure and urine is considered to have angbateffects invedicteachings. To
prevent spreading of pests and diseases, tootlisanéected between trees.

From February to April the trees are provided vaitWwash- off spraying with cupric
sulphate or lime and sulphate solutions. These comgs used for spraying are accepted in
organic production. Nevertheless, copper solutamesonly used curatively if trees show
signs of disease. During the spring time, pest mamnt is focused on monitoring and
prognosis of insect population changes and premermti large scale infestations. This is
carried out with different coloured sticky platéat help determine pullulating of certain
pests and timing of necessary spraying, while phere traps aid in precluding reproduction
of insect pests. Ants, lice and caterpillar arairetd from climbing on the trees with sticky
belts installed around the tree trunks. In the mututhe tree trunks are painted with a mixture
of lime and clay in order to retain insects fronmdding up the trees. The white tree trunks
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also reflect light during the winter months, whistconsidered to secure against frost
damage.

Main pest problems in fruit tree management inglagple scab diseaséefnturia
inaequalis) codling moth Cydia pomonella)plum moth Grapholita funebranaand
different lice species. All infestations are trelvath natural compounds, in case of scab
disease the trees are sprayed with a solutiomsf/tdanacetum vulgajelice and
caterpillars are sprayed with plant based oilshasrapeseed or thyme oil. Providing proper
habitats for natural enemies, such as earwigs,paseents lice infestation.

Nutrient supply of the orchards is administeredrduplanting and every 3-4 years
around the trunks in form of cow manure. Irrigatiefies solely on rain and water retention
through mulching around the trunks. Wind proteci®mplemented through protective
shelterbelts of trees and bushes around the orghard

Labour

The fruit production component is managed by ihectbr alone who is responsible to
carry out all management practices reviewed ablake.all volunteers, he also works 6 days
a week for 7 hours a day, resulting in a 42 worirhweek from February to October.
External labor is only used for harvest when laageunts of fruits need to be harvested at
once. In these cases, volunteers and hired labor fine vegetable production help out in the
harvest. There is no data available for how lorifgdint management tasks and harvest take.
Processing and distribution is managed togethdr thié vegetable products by the director or
vegetable production.

Processing and distribution

Fruits are stored, processed and distributed amathgvegetable products. Besides
using fruits fresh after harvest in the church eantand therasadankitchen, fruits are
either stored whole or preserved through varioosgssing methods. Fruits suited for storage
include apples and pears, the varieties that vaitttsmonths without spoilage are stored in the
cellars on shelves and in crates. Since therdnighadiversity of varieties in fruit production
that results in different timeframes for storalpiliresh apples and pears are available
throughout the year.

Fruits that are not suited for storage, such asdse peaches, apricots, plums and
cherries are processed to allow preservation. pragerves include canned goods such as
jams and chutneys prepared with sugar. A sugarojpéen for preservation of cherries and
berries is carried out with filling up jars of ftwvith a mixture of hot water, salt and citric
acid and then pasteurizing the closed off jarsoimvmater. Another preservation method for
fruits is dehydration. This is carried it with a @b fired oven designed specifically for
dehydrating fruits. Besides this oven, fruits dso aried in the sun on frames covered in nets.

3.3.6. Other agricultural practices

Apiary, flower production and sylviculture weretmesearched in wide extent and
were not included in the productive farm diagnakis to their loose connection to
agricultural production and methodological limitats in modelling. Sylviculture, however,
will be discussed in more detail in the contexeoblogical infrastructure management.
Below follows a short description of the apiary dlodver components to complete the
picture of agricultural production in Krishna- vajl

Apiary

Apiary production is aimed at producing high gtyatirganic honey that is mostly
used in culinary and medicinal practices. Currertigre are 100 bee families present in
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Krishna- valley, managed by the director of apjamyduction. Although only 40 to 50
families could meet the needs of the inhabitantfhiémey, honey and herbal honey infusions
are a valuable product marketed to tourists viginishna- valley.

Since the relatively small area of Krishna- valteyn be covered by the flying and
pollen collecting distance of bees, a stationaogpction system is used; meaning that the
hives are not moved around to follow flowering pgamhe main crops from which pollen is
collected are rape, acacia, sunflower and phac®imee the flowering time of these plants
differs, single component honey can be produced.hidney production component is not
organically certified, because of the varroa disesigking bee populations that currently can
only be treated pharmaceutically.

Honey produced is not only used on its own astarabsweetener, but along with
pollen and propolis it provides raw material ¥@dicmedicinal products. Healing honey
products are prepared with infusion with differeetbs and used among others as medicine
against stomach and respiratory problems. Thewardrom the hives is utilized in cosmetic
products and for making candles.

Flower production

Sacral services in the church require a large atnaiuflowers for decoration of the
sanctuary, the building and as a sacrifice to KxasiTo be independent from external
resources, flower production is performed on aesoéD,5 hectares. The production is
performed in open air and partly in an unheated@mjteuse, therefore flower production
between November and March is discontinued, dusinigh time flower for sacrifice need to
be imported from external sources.

Flower types grown show a high diversity, incluglvulb flowers, perennials, annuals,
bushes, roses and flowering trees. Except for rdmeshes and trees, which are propagated
and managed in a self- reliant manner, flower petida relies on external seeds each year
because of the use of highly decorative hybridetess.

Management of the flower garden is performed leydinector of the component and a
part time laborer. Nutrients are provided from costed manure and plant based compost.
Irrigation is performed with a hose, water retemtsamd weed suppression is provided by
mulching with straw.

3.3.7. Ecological infrastructure management (EIM)

Role of EIM in Krishna- valley

EIM plays an important role in Krishna- valley withe goal to nurture natural
processes that aid the goal of reaching self-@affcy. To follow natural farming, natural
habitats need to exist in the landscape, so tliersgkenerating capacity of nature has to be
nurtured and provide hibernation, shelter and fegggiaces for natural enemies of pests.
High intensity farming is considered to destroy mla¢ural restorative ability of the landscape,
the soil and the natural habitats. On the contitaagitional landscape farming is considered
not only restorative, but even capable of raisimjogical capacity of an area. The aim of
long- term self- sufficiency for food, firewood aonther ecological services requires careful
planning of resource availability and use, whidegestrongly on managing the ecological
infrastructure. According to Parta Das, it will pedly take over 50 years to completely
regenerate the ecosystem of Krishna- valley frogh Imtensity agricultural production that
was performed in the area during the last 100 y@&asides self- sufficiency, the
management of the landscape and habitats is afsariamt for spiritual reasons. As a
spiritual centre and a site for several holy patiee site needs to be managed in a way that is
both natural and aesthetically pleasing.
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EIM is supervised through the board of agricultymaiduction and carried out in each
agricultural component through careful planningtudal resource management and park
management are individual directorates within tipecaltural board that are responsible for
EIM through management of the botanical gardenj-seatural and natural habitats, sewage
treatment and sylvicultural production.

Ecological infrastructure is consciously managed vay to create a diverse
agroecosystem relying on natural processes tolaextgnt. In order to maximize the benefits
of natural processes, the landscape was diverdifietividing large agricultural fields into
smaller parcels, creating a mosaic of productigkl§, woody shelterbelts, and natural and
semi-natural habitats. The woody shelter belts idetabitat for natural enemies of pests,
serve as a windbreak to prevent erosion and helgtam water. As put by Radhakanta Das:

We have to be careful with erosion, that's why weéhthese tree rows to stop deflation, when
the soil dries out and a wind blows away the fersibil. It is good to have these plants against
deflation, they also protect from erosion. It pkdige this it is good to have as much green as
possible.

Botanical garden, natural and semi- natural habitat

The botanical garden was developed to providdtaactive landscape that is aesthetic
and clean for people who live in and come to \Ksishna- valley. The botanical garden is
considered as a secondary natural environment,endeni- natural elements are introduced
in the landscape or preserved in their natura¢ sisides its aesthetic role, the botanical
garden also serves as a source for possible neetigarof plants that could be introduced
into larger scale production in the flower gardemgriculture. The high species diversity also
serves the purpose to preserve rare and exotit gpacies and varieties.

The botanical garden is extended over 11 hectarésncludes several natural and
semi- natural sites that were preserved in thesleaqok along with 1000 different taxa of
indigenous and exotic plants that were introdudée grouping of plants is not based on
taxonomy, but on the needs of plants and their nmagchabitats in the landscape. For
example, subtropical plants are planted near mgklto benefit the warmth coming through
the walls. In recent years, extreme weather camtitisuch as long summer droughts and
severe cold weather during the winter has causedjayff of certain plants in the collection.

Plants that were acquired from external sourcethiobotanical garden come from
garden stores and specialty traders of rare spédiesbotanical garden has become member
of the Association of Hungarian Arboretums and Batal Gardens in 2012, but since it is
currently under development it is not advertised &surist attraction. As Parta Das puts it,
the botanical garden is still in its early stages:

| believe now we have passed a first rhythm, st filanting of trees, bushes, mostly fast
growing trees, plants which can offer fast resutew we need to have a more thorough
concept about the landscape to plan for a long tomenore generations. This is when we need
oak, hornbeam, ash, trees that are performingiveed.

Semi-natural habitats are described as habitatsaNbeal flora and fauna is
predominant, while natural habitats are areas wbegeal vegetation is present in an
undisturbed state. When Krishna- valley was fountieglarea was mostly intensively
managed plough field and pasture- only with smaidtpes of semi- natural and natural
vegetation left infested with invasive species. Thbitats were freed from invasive species,
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such as acaci&allopia japonicaand giant goldenrodsplidago gigantegto restore natural
vegetation. Natural habitats remained in riverireaa in form of swamp meadows dominated
by foxtail (Allopercus)species and certain woody patches with field mépber campestie
These habitats were undisturbed by agriculturalsythdcultural production over the last
decades and show a composition of natural flore#ypo the region. Semi- natural habitats
were restored by the ecological infrastructure rgangent activity of Krishna- valley, such as
riverine hydromorphic wetlandg|nusforests, and dry grassland- bush mosaics. These
habitats used to be under agricultural or sylvigalt production, and the semi- natural state of
the habitats was restored by changing managemactiges, removing invasive species and
allowing natural flora to redevelop.

The river running through the valley was swollenimphree places to create more wet
biotopes.

Krishna- valley also holds several historical matne, some of which are still visible
in the area. According to personal research of asdtun, the top of the valley — the road
that connects the stables with the church runkamptace of the ancient silk- road that used to
connect Asian territories with the Mediterraneagearas a trade route during the Roman
times. Although there is no physical evidence lfiig trade route, a name of a meadow known
by locals still as silk- meadow was most probabigsting place for traders traveling through
the silk- road. In the valley lies also a groupluf oak trees over 100 years old, which were
probably standing originally in the yard of architmpric property. Although more recently
built, the patios displayed in holy places all ardiKrishna- valley are also conspicuous
elements in the landscape.

Sylviculture

Sylvicultural production serves three main purgo&nce electricity and gas is not
introduced in Krishna- valley, all heating in theter is reliant on wood- fired ovens,
therefore sylvicultural production needs to sehae¢ommunities’ needs for firewood.
Besides firewood, woody areas also provide shbkés for plough fields and other
agricultural components and serve as habitatsdtural enemies of pests benefiting
agricultural production.

In 2013, 60 hectares were in sylvicultural prodargtfrom which not all forest areas
were directly connected to the main area of Krislvadley. The sites for new tree plantations
were chosen because of their poor quality for afjucal production, but there are also forest
areas that remained from previous owners of the. die provide firewood fairly quickly,
acacia was chosen to be the main firewood providpegies, however, it does not perform
very well under the climatic conditions of Somogyat is an invasive species in Europe.
Besides acacia, hornbeam and oak trees are presamticultural production, but for their
slow growing these forests are still consideredngpand not suitable to be used as firewood.

Sylvicultural management is strongly influencedsivicultural forest regulations,
which determines forest species constitution, kgttegiment and other management plans.
For example, in administered sylvicultural prodantthe main tree variety in a new
plantation needs to have at least 70% coveragéh@ntianagement plan needs to be
approved every 10 years by the regional sylvicaltdirectorate of the government. These
restrictions apply to all existing forest, in piiaethindering development of the forests with
close to natural species composition. To overcdrasd restrictions, newly planted forests
can be registered in a specific category that doésequire such strict composition of species
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and continuous supervision. This way, in the futuraix- forest can be developed with
Hungarian species native to the region.

Currently, the forest area covers the needs ofohnemunity for firewood, but only
because the large scale production of the fastiggpacacia. This scale of production does
not allow however for using wood as a building mateAccording to Parta Das, if the
community was to rely only on native hardwood segdor firewood, forest areas need to be
raised up to 100- 150 hectares and another 10@rdesctvould be required to provide
sufficient building material for the community. Gently land availability in Somogyvamos
and around Krishna- valley is very restricted amdife development relies on

Water management

When choosing the site for Krishna- valley, wateailability and quality was of
central importance. Drinking quality water was riegd to avoid having to rely on external
resources, therefor the area had to have its oviarwaollecting capacity. The valley
surrounded by hills managed within the communitgt#es controlling water quality
continuously by averting leaching of nutrients frortensively managed farms in the
surroundings. Water for home use and irrigatioagriculture is sourced from wells around
the valley.

In agricultural production, both too much and litite available water can cause
problems. Especially with the “rhapsodic” precipia patterns of recent years, as put by
Parta Das, can enhance these problems, resultimghrievels of rain during the spring and
drought periods in the summer. Channelling awayewditiring rainy periods is currently not
developed to its fullest potential, although treétdparallel with the slopes can help hold up
excess water coming down the hills and avoid thehvwedf of nutrients. To save water
resource quality several methods are used, sushaaking surface waters, drip irrigation and
mulching to ward off evaporation. Drought resistaatieties in plough field production make
it possible to restrain from irrigating larger aseahich would be technically difficult,
expensive and wasteful. The water quality is presgby avoiding the use of chemicals in
agricultural production and by constantly monitgrimvater samples from wells.

Surface waters, such as the two rivers, swollelakgs and the final pool of the
sewage treatment facility play an important rolessg as a habitat for aquatic flora and
fauna and creating a favourable microclimate faurs and semi- natural flora around the
water banks. Aquatic flora and fauna also attragide variety of wild birds.

Sewage treatment
Water for households and communal buildings is iolexy from wells sourcing water

from deeper soil layers. The mixture of grey analbr waters from the buildings reaches the
sewage treatment facility by gravity without the ud external energy. Sewage treatment is
carried out in a reed root zone sewage treatmeilitya

When the sewage water reaches the facilityrat §oes through a gridded structure to
remove solid debris. Four sedimentation pools artherobic composting function with the
goal to remove sediments and supernatant fractibtiee sewage water. Sediments and
supernatant fractions are cleared out regularlycamaposted with wood shavings under strict
hygienic regulations to prevent hazards of infattibhe compost is only used in non- food
crops, such as the energy forest. The sewage fditars into a drainage system that leads
to pools of reed root zone cleaning. The pooldsaated from the ground with a thick
industrial textile and gravel coverage to preveething of sewage water into the soil. The
water flows through the root zone system and doesiggh anaerobic and aerobic processes
in about 4-5 days, by which time the sewage watetdared 95%. The remaining impurities,
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mostly ammonia and other nitrogen compounds arevethby aeration in a post treatment
storage pool. This last pool resembles the loakafand fauna of a lake, where fish were
introduced and other wildlife had inhabited it.

Sediments and supernatant fractions are cleareegularly and composted with
wood shavings under strict hygienic regulationprevent hazards of infection. The produced
compost is only used in non- food crops, mostltheforests. The water leaving the post
treatment pools is used to water an energy forfgsblar and an experimental plantation of
different bamboo species. These plantations weablkshed especially for taking up the
cleared sewage water and filter it into the sal¢s it cannot be allowed back directly into
natural waters. To avoid problems of nutrient leegtand hazards of infection, wells
installed around the treatment facility are sampésgularly.

3.4. Farming system diagnosis and discussion of results

3.4.1. Diagnosis of productive farm performance

Crop rotations

The crop rotations of Krishna- valley were desdjivea way to alternate between soil
building and soil depleting crops. In plough figicbduction, this is implemented by growing
cereals or oil crops in the first year and a lequous crop or a green manure crop in the
second, as shown in Figure 7. in Chapter 3.3.3p @tations in vegetable production were
designed based on similar principles, although inéstusing on pest suppression, since
nutrients are supplied in a large quantity by ahimanure. To avoid accumulation of pests,
vegetables are grouped by family and type whergdexj the rotation. The areas of the
different rotations and their components was shimwFigure 9. in Chapter 3.3.4., a summary
of agricultural crop types is presented in FigudeAll agricultural production is performed
on 108,7 hectares, the largest constituent beiagstand production serving as pasture to
animals on 75,8 with addition of 10,25 hectarealt#lfa production for hay. Animal grazing
and feed production requires over 80% of the tagaicultural area of Krishna- valley. As
will be discussed in the chapter of feed balartus,drea would be capable of serving a larger
herd, however it is in accordance with the traditidand use of extensive cattle grazing in
the area. In overall agricultural production, cé&seamount to 10% of land use with 10,7
hectares and oil crops to an other 3% with 3,224mes. If oil crops and cereals are
considered soil mining crops; alfalfa and green unes, such as sudan grass and phacelia soil
building crops, these two groups are representétetsame extent, 13- 14% of total areas in
agricultural production.
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Figure 10. Agricultural crop areas by crop typd&actares and distribution in %

Crop yields and destination of crop products

Except for green manures sudan grass and phaceligrassland production for
pastures and hay, yield data relies on the prooluciatabase of Krishna- valley. Green
manure and grassland production yields were estinadsed on data available in
FarmDesign and expert knowledge.

Similar to the necessity of multifunctionality afops for nutrient and pest
management, also the multifunctionality of cropdarcts is of importance in Krishna- valley.
This is most prominent in the case of using cesealw for bedding of animals and mulching
and using leguminous crops, such as alfalfa fon boimal fodder and green manure. As
presented in Chapters 3.3.3- 3.3.5, crop prodwts Hifferent destinations within and
outside of Krishna valley. Vegetables, fruits, natsd small scale produced plough field
crops, such as sunflower and amaranth serve exelyshe needs of the community for food
and forprasadanpreparation. Barley, oats and grazed pasturessac:anly as fodder for
animals. Marketed products include 100% of mussaetls, 80% of wheat and 30% of alfalfa
hay. The community relies on imports only for fedbat are consumed by visitors to
Krishna- valley. Animal feeding relies entirely orternal production.

Feed balance

The feeding regiment that was calculated in théehwas balanced to provide
adequate calories for the animals. Hay and grassucoption values were calculated
according to a caloric balance, since the origitaa& from Krishna- valley for hay
consumption were higher than actual productiontaecte was no data available for grass
consumption of animals. After renewed corresponéétitirned out, that certain amounts of
hay is sold each year, but no exact amount wasfiekAfter balancing the model for
caloric intake, the final feeding regiment of thenaals includes 351 tons of grass grazed, 89
tons of hay, 4,2 tons of barley and 2,6 tons o$.08ince the calves are allowed to suckle,
their consumption of milk was also calculated ifged composition to the extent of 5000
liters per year, 7 liters per day per calf for 6ntis.

The feeding balance of the grazing and the stadli®d is presented in Table 13.
When the feeding regime was balanced for calotaki both protein and structure
requirement are exceeded for the animals, whilenthiter intake did not exceed the feed
intake capacity of the animals (deviation <0).gémeral, the feed evaluation suggests, that
feed availability and quality both meet the regueats of the herd, but that the ration is
relatively rich in protein. This data however shiblbe treated with sustenance, since no
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measurements were carried out in Krishna- valleyceming feed value of crops and specific
requirements of the animals.

Table 13. Feed balance of animals during the ggaand the stable periods and
deviation from requirements

Energy Protein
Period DM intake (kg) (feed Structure
unit) @
Total available Grazing Period 77892 55210 6093 6061
Deviation -40% -1% 285% 102%
Total available Stable period 83813 53606 4819 2874
Deviation -37% 0 194% 102%

Organic matter balance

Since there is no available data of SOM degradattes in Krishna- valley that
vacates reserves, the analysis was carried outamamgpan assumption of 0% and 2% SOM
degradation yearly, this latter being a data ofdged al., 2010; which cannot be used with

certainty under different climatic conditions of kjary and the Netherlands.

Table 14. On farm soil organic matter (SOM) balaimckg assuming 0% and 2% yearly

SOM degradation

SOM degradation 0% 2%

Inputs Per farm Per hectare Per farm Per hectare
Crop residues 132092 1215 132092 1215
Green manures 9720 89 9720 89
Own manure 57567 530 57567 530
Imported manure 0 0 0 0
Outputs

Manure degradation 44473 409 44473 409
SOM degradation 0 0 309638 2849
Erosion losses 212 2 212 2
Total inputs 199379 1834 199379 1834
Total outputs 44685 411 354323 3260
Balance 154694 1423 -154944 -1426

Table 14. shows the balance of SOM in the farmiygiem of Krishna- valley,
assuming 0% and 2% degradation yearly. The 200db8©M input yearly is a result of
crop assimilation and input in form of crop resislaad green manures (142 tons) and manure
from the animals (58 tons). 44 tons of the 58 toasiure inputs is degraded, erosion only
contributes to losses on a minimal level (0,2 toHsJOM degradation is considered 0%, the
balance of SOM is positive, however, with 2% yealdgradation, crop assimilation and
manure inputs cannot compensate for losses to di#gva, resulting in a negative SOM
balance of 159 tons on the farm level and 1,4 pmmdhectare. The system almost in a
balanced state assuming 1% yearly SOM degradatiavhich case the SOM balance in -1
ton/ha.
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Manure

Animal manure in mixed farming systems helps girdiute nutrients among different
components (Watson, 2002). Yearly, around 100 ebrigrm yard and stable manure is
distributed among wheat and vegetables, while pashanure is left on the fields. For
modelling, only the ratio of fresh manure was cdaeed for application, since FarmDesign
calculates manure production in dry matter kilogsa8ince the areas of home garden
vegetable production are not considered in the magelication of those 40% of manure is
not considered. However, manure production wasodet! self- supply, so this amount is
still considered in nutrient dynamics in the model.
Table 15. shows application rates of manure acqurmm Krishna- valley and conversion of
these ratios to DM application/ ha. Altogether, 2&5@s of manure is distributed yearly among
vegetable, wheat and home garden production. Iraindrad vegetable production, the manure
distributed accounts to 36- 40 tons/ hectare. Caimgeto application in DM, the manure
distributed is 8000- 9000 DM kilograms/ha. Table diiows manure production per type,
application rates per crop and organic matter aridamt contribution to soil. These results
will be discussed among nutrient cycles in theolwlhg chapter.

Table 15. Manure production, application rates @mutribution to nutrient supply a.) Production agblicable
amounts of different manure types, b.) Distributitdrmanure among crops c.) Contribution of manare t

nutrient supply

a.)
Total
applied Applied
Crops Manure type Area FM Ratio DM DM/ha
Wheat FYM 2,5 100 0,4 22800 9120
Vegetables FYM 1,4 50 0,2 11400 8143
Home gardens FYM+SM na. 100 0,4 22800 n.a.
b.)
Name DM (kg) OM (kg) Ckg) N(kg) P(kg Kkg)
Farm yard manure
(FYM) Production 73617 65654 32827 2111 402 2507
Applicable 44612 39786 19893 1791 402 2507
Pasture manure (PM)  Production 8493 7413 3707 546 79 709
Applicable 5521 4818 2409 518 79 709
Stable manure (SM) Production 20499 17892 8946 7131 191 1712
Applicable 12423 10843 5421 1105 191 1712
c.)
Crop area  Total DM DM/ha N/ha P/ ha K/ ha
Manure name Name (ha) (kg) (kg) (kg) (kg) (kg)
FYM Potato <1 2849 8140 333 73 457
Carrots <1 1628 8140 333 73 457
Beetroots <1 1221 8140 333 73 467
Parsley root <1 407 8140 333 73 467
Pumpkin <1 2442 8140 333 73 457
Summer vegetables <1 2442 8140 333 73 157
Wheat 2 2,5 22800 9120 373 82 513
Grassland 14 12880 920 86 13 118
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PM (cutting+grazing)

Grassland (grazing) 28 51152 1840 173 26 P36

Nutrient balance

In the agricultural system of Krishna- valley, exital resources of nutrients are only
used to a minimal extent, therefor it is of centngbortance how the internal nutrient cycles
deplete or augment soil nutrient reserves. Inplisan crop assimilation of carbon and
nitrogen, atmospheric nitrogen fixation and freesing reserves of other macronutrients, such
as phosphorus and potassium. Although some extetnakal fertilizers are used in
vegetable production, these are only applied ontlesn 1% of the total agricultural area and
the applied amount is not registered in the dathdsis for these reasons, that these inputs
were not considered in the model. Figure 11. shbeswtrient cycles of carbon, nitrogen,
phosphorus and potassium in the agricultural system

Crops assimilate carbon through photosynthesspttocess provides the basic input
as soil carbon that accounts for 1,6 tons of cadygaring the agricultural system each year.
The carbon from crops either goes straight to thilersform of crop residues (654 kg/ha) or
enters a cycle through animals and manure (762akglarbon leaves the system through
crop exports, animal respiration, milk products] degradation of manure and soil organic
matter. After these processes, the balance carbtheisystem negative, accounting for a
negative balance of 180 kg/ hectare. crop expadsumt for 150 kg of this negative balance.

The main source of nitrogen in a self- reliantfarg system is atmospheric nitrogen
fixation of leguminous crops. In Krishna- vallelgese crops are represented by alfalfa and
clover in plant mixtures of grassland productioxinig an estimated 46 kg of nitrogen/ha
yearly. Besides symbiotic nitrogen fixation of legaous crops, microorganisms in soil also
fix atmospheric nitrogen, and along with depositddmitrogen these non-symbiotic nitrogen
sources provide 17 kg of nitrogen/hal/year. Los$estmgen occur through crop export,
volatilization processes during storage and apptinaof manure, erosion and soil losses.
Overall, the nitrogen budget of Krishna- valleypasitive by 53 kg/ha/year, which is lower
than the amount fixed by leguminous crops. Thisciames that leguminous crops play a
central role in preventing depletion of soil nitemgreserves on the long run.

Phosphorus and potassium are nutrients that céenassimilated by crops from the
atmosphere. The supply of these nutrients in oganming systems is often resolved by
applying mineral fertilizers. Since Krishna- vallges to be independent of external
resources, especially if their production is coased unsustainable, as is the case for mining
mineral fertilizers. Phosphorus and potassium atk present in soil in deeper layers and
organic forms are not as prone to leaching asgetroThese reserves can be exploited by
crops with deep roots, and made available to fatigverops as green manure. However, the
reserves can become depleted over the yearstrasgase in Krishna- valley, showing
negative balance for both phosphorus and potassidihe agricultural system due to crop
export and losses in the soil.
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C. d.
Figure 11. Nutrient cycles of the farming systeth.Garbon b.) Nitrogen c.) Phosphorus d.) Potassium
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Table 16. Distribution of labour between departraglatbour type and season, composition of availableur hours

Department  Labourtype  Number Hours/ Days/  Season Months/ Days/ Hours/year/worker  Total Distribution
of day week year/worker  year/worker labour of labour
workers hours hours
Farm Herd Crop Herd

management management Labour  Labour

Vegetable Volunteer 2 7 6 April - 8 208 1456 2912 1306 0 1606 0
production November
Head of 1 7 6 8 208 1456 1456 1456 0 0 0
department
Hired labour 1 4 5 8 192 768 768 0 0 768 0
(causal part
time)
Hired labour 2 8 5 8 192 1536 3072 0 0 3072 0
(casual  full
time)
Dairy Volunteers 3 7 6 January- 11 286 2002 6006 0 406 0 5600
November
Head of 1 7 6 11 286 2002 2002 0 2002 0 0
department
Oxen work Volunteers 4 11 286 2002 8008 900 1008 1300 4800
Fruit Volunteer 1 7 6 March.- 9 234 1638 1638 0 0 1638 0
production (director) Nov.
Hired labor 300 0 0 300 0
for harvest
Locksmith 1 7 6 10 months/ 10 1760 1760 1760 0 0 0
year
Farm Director 1 7 6 Whole year 12 309 3708 3708 3708 0 0 0
management
Flower Volunteer 1 7 6 March.- 9 234 1638 1638 0 0 0 0
production (director) Nov.
Hired labor 1 4 5 March.- 9 234 936 936 0 0 0 0
(part time) Nov.
Apiary Volunteer 1 7 6 March.- 9 234 1638 1638 0 0 0 0
production (director) Nov.
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Labour

As described before Chapter 3.3. , there are tifement labour types performed in
Krishna- valley; the volunteer work of tidaktas external hired labour and volunteer work
of visitors to Krishna- valley. Labour hours pebbdair type and agricultural component are
presented in Table 16 and Table 17. shows a sumohdapour hours. In 2012, 13
volunteers and 4 hired workers performed labowgncultural production, resulting in
31630 hours of labour during the year, excludiogvér and apiary production.

Labourers work different hours per day, but alsordy different times of the year
according to seasonal workload. Generally, theavintonths require less labour due to no
crops present and no grazing during this seasaedHabour during these times is not present
on the farm antbhaktasperform service outside of Krishna- valley. Di@stof the
components are usually responsible more for farmagement tasks and less for actual
physical labour, while other volunteers and hirgablur perform all crop and herd related
tasks.

The largest component of labour is connectedgkstavith the herd, such as taking
care of the animals, milking, cleaning stables yandls; but also milk production is included
in this component, although there is no data aghich extent. Farm management is the
second biggest component of labour, including wimiormed by the locksmith for
improving and maintaining machinery, tasks withrag@ and distribution of products,
managing labour, administering production and plagfuture management. Although not
directly connected to agricultural production, fammanagement also includes keeping in
contact with professional and scientific partnard arganizing research in agriculture. Crop
labour is most time consuming in the vegetable pcadn due to manual crop management,
such as hand seeding, weeding and harvest. Croprl&dr plough field production consists
of management with the tractor and oxen, theserla#ing the more labour intensive, as
discussed before in Chapter 3.3.3.

Labour availability is a limiting factor in exteimgj agricultural production and
population size in Krishna- valley. Full self- gaféncy for food in the understanding of the
community would require relying solely on intertatbour of the community and excluding
tractor work from plough field management. To retiese goals, population size, herd size
and agricultural production need to extend in artwarized manner, since these three factors
are strongly interconnected.

Table 17. Summary of labour hours in agricultypr@duction

Family labour 27490
Casual 4140
Total 31630

Farm management: 9130
Herd management 3416
Crop labour 4544
Herd labour 10400

3.4.2. Optimization scenarios for improvement

Process of optimization

The diagnosis process revealed that the majotiighfactors of productive farm
performance in Krishna valley are labor and th& lafcexternal inputs combined with
exporting crop products. While atmospheric nitrogan be fixed with introducing
leguminous crops into the rotation and carbon dguestered through photosynthesis, the
mining of other nutrients, such as P and K can pa$eeat to maintaining relatively high
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yields on the long run. Results also show an exakpsotein in the diet of cattle. The first
round of optimization was performed to maximizeriant balances of C, N, P and K and
minimize the excess protein in the diet of the adgnthrough different scenarios of crop areas
and product use. To leave more room for balanamigal diets, a low protein alternative
feedstuff, the straw from different cereal cropswaso enabled for cattle feeding. For the
same reason, straw, grassland and hay were ertaldedused as green manure. The
optimization process did not include vegetable srapd fruits, since these areas are relatively
small compared to the whole farm area and providenecessary fruits and vegetables for the
community. SOM degradation was considered 1% ahnwd this rate showed an
intermediary between the two possibilities discdsse Chapter 3.4.1. The second
optimization was performed to maximize labor bataand SOM balance to reveal synergies
and tradeoffs between these two most importantorfac

Results for optimizing soil nutrients and feed baince of cattle

As can be seen in Figure 13., raising the balafeeil C, P and K through optimizing
crop areas and crop product destination is onlgiptesuntil a limit that is still negative or 0.
On the other hand, as seen in Figure 13., the balahnitrogen can be optimized relatively
higher from the origo than those of other nutsenthe most optimal scenarios for C, N, P
and K balance are the same, meaning there is agyybetween the optimization of these
nutrients. A scenario for further analysis was emoat the highest value for nutrienGNPK
max.Figure 12. shows the optimization cloud for factoif€P deviation in the grazing and
the non- grazing period. Although a positive bataoannot be reached within the limits of
crop areas and feedstuff, there is an optimizatrogess that shows a pareto- optimal
distribution for grazing period and non- grazingipeé CP balance. Therefor two scenarios
were chosen for further analysis, namidIgP min for minimal CP deviation in the non-
grazing period, an@P minfor minimal CP deviation in the grazing period.
A summary of nutrient balances, CP deviations, amsitjpn of crop areas and distribution of
crop products for the original setup and the déferscenarios is displayed in Table 20.

Figure 13. Clouds of optimized scenarios for impmgwnutrient balance of soul and CP balance ofecdtet

The optimization process shows synergies for gétalves in certain tendencies. Cereal
production and green manures have results of higjograreas, while the areas of other
plough field crops, such as mustard, amaranth anficsver are lower compared to initial
point. This tendency can be accounted to the Fattthese latter crops are only used for
home- consumption and do not provide other serysgsh as feed for animals or crop
residues. It is important to point out howevert ths is a limitation of the initial input for the
model, since there was no data available as forthewesidues of these crops are used. With
the enlarged areas of cereal production, cerealgead straw are represented in the feeding
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regime to a higher extent compared to the initiales This result suggests that introducing
straw and increasing amounts of cereal grain itbecdiet could be advisable for improving
nutrient balances and reducing excess proteinttle aiet.

Table 20. Summary of results for optimized sceygari
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CNPK maxshows higher areas of cereal and a doubled aljatfduction areas and a
significant reduction in grassland production, esgléy for pastures used only for grazing.
This distribution for crop areas is also reflectethe composition of cattle diets, with 80% of
the energy requirements being sourced from graidshay, even in the grazing period. This
could be explained by the higher energy ratio esthcereals and hay per DM compared to
grass, removing less DM and with it, less nutriérds the fields. This also results in an
enlarged CP deviation in the grazing period, wthkein the stable period CP deviation is
improved. A substantial amount of hay and grassisnded as green manure in this scenario,
both SOM and labor balance are improved.
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GP minshows higher areas of alfalfa and cereals, thiexsended proportion of
cereals, straw and alfalfa hay in the diet of atsndaring grazing period. The setting of the
optimization did not set a minimum requirementgooportion of grass in the diet to leave
room for scenarios and better explore tendendiesetor the unusual results of low
proportion of grass in the diet, as shown in T&dle Compared to the original sta@&R min
shows increased proportion of energy provided foeneals and grass hay, while reduced
proportion of energy provided from alfalfa hay.

Table 21. Energy provided and proportion of totergy intake for optimizing grazing period and ngrazing
period CP deviation. GP: Grazing period; NGP: Ngmazing period
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NGP minshows reduced production areas of cereals andiealéadd raised areas of
grassland both for cutting and grazing. As pasjuazing is not present during the winter, the
raised areas of grassland result in a tradeofffob&lance in the grazing period. As for the
non- grazing period diet, compared to the origstate, a higher proportion of energy from
cereals and grass hay and a lower proportion ofygrfeom alfalfa hay resulted INGP min.
Straw did not come up as a significant supplementliet in the non- grazing period.

Although in an extensive grazing system, graziegqa diet of cattle should mainly
comprise of pasture grass, the tendencies of ttigation show, that it would be advisable
to reduce proportion of alfalfa hay and use ceremisss hay and a low amount of cereal
straw during the grazing period for supplementiatile diet in order to minimize the protein
surplus. On the other hand, straw did not get tuced during the non- grazing period, with
grass hay dominating over alfalfa hay.

Results for optimizing SOM and labour balance

Figure 14. shows the clouds of optimized scesdnothe second optimization
process. Both OM and labour balance can be imprdw®ugh changed distribution of crop
areas and crop products, OM balance is improved fokg/ha to 206 kg/ha, while labor
balance is improved from -11 hours/ year to 304@$loyear. The two maximum values for
the parameters do not fall into the same scenidw@oefor two scenarios were designated for
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further analysis, namelyAB max for the highest labour balance adt¥ max for highest

soil organic matter balance. General tendenciedpeabserved also in this optimization
process, C and N balances are improved compaitbe triginal, cereal and alfalfa areas are
raised, and total grassland areas reduced. In proade, a reduced input of pasture grazing is
combined with higher proportion of cereal and stmawhe diet, and a substantial amount of
hay, grassland and straw being used as green miamubhe field. However, there is a pareto-
optimal distribution of solutions for balancing taly and SOM, meaning there are tradeoffs
between optimizing these two paramet@® maxshows a positive labor balance of 2400
hours/ year, anlB maxa positive OM balance of 130 kg/ha/year, meaning @ossible to
optimize both parameters until these points simeltaisly. Previous parameters were also
visualized, while there is no correlation of optzation between OM and labour balance with
grazing period and non- grazing period CP deviatithrere is a pareto- optimal distribution of
solutions for optimizing OM balance with N balantabour balance and N- balance are
positively correlated, showing the maximum balafocéboth parameters in the same
scenario, namellB max.

Figure 14. Clouds of optimized scenarios for impmgvabor and soil organic matter balance

OM maxshows a higher C balance and a lower N balancerapared td_-B max
This tendency can be explained by the crop aredgslestination of crop produc®M max
shows higher areas of cereals and grass, a highgomion and amount of straw and grass
hay being used as green manure, whidemaxshows higher areas of green manure, alfalfa
and other plough field crops, with green manuradeipplied in form of alfalfa hay. The
optimization for lower grass areas and higher dered green manure crops is
understandable, since hay production is the mbsulaintensive task in plough field
production. The high proportion of grass hays aréals inrOM maxin the animal diet also
explains why the results are optimal also for mazing period The use of different crop
residues for enhancing N and OM balance can beamgul by the relatively low N- content
of cereal straw and grass compared to alfalfa.tidue- off between balancing OM and N
can be accounted to this. Green manure and otbeglpifield crops have lower labour
requirements, but cannot compensate for OM losaigir the lower amount of carbon rich
green- manures, such as straw.

3.4.3. Performance in ecological infrastructure management

Agroecological layout and management

Figure 15. shows the spatial image of Krishnaleyalits agricultural components and
landscape elements. The ecological network of gneexosystem consists of forests, woody
shelterbelts, the botanical garden, other semurabelements in the parks and surface
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waters. On the southern side of Krishna- valleg,glough fields are divided with woody
shelterbelts that connect to larger forest elemevitech also surround the lakes and rivers
running in the valley. Through its connectednestlarge area, this network can be
considered as a single robust landscape elemertheOrorthern side of the valley, the larger
grassland areas are less divided by woody shelterbesulting in larger field size and lower
presence of robust elements. It can be seen imépe that while Krishna- valley shows a
mosaic like structure of productive fields and egidal infrastructure components by
division of fields with tree borders and embeddimmgductive fields in forest areas, the
surrounding landscape is less diverse, with laagaile land field and less division by woody
shelter belts. The outer- fields of Krishna- vallthe fields that are outside of the main area
also show a more homogenous picture, althougheldsfare still smaller than those of the
surrounding agricultural landscape. While parksjis@atural habitats and surface waters are
present in Krishna- valley, they are completelkiag in the surrounding agricultural
landscape and only scarcely present in the villdg@mogyvamos in form of home gardens.
Due to the small size of these, they are not indican the map.

Figure 15. Land use patterns in and around Krishakey

The observation points designated in Landscsapeteandicated in Figure 14. with the blue
arrows, while Table 22. shows the land-use gradiasithin the above mentioned radiuses.
Within 100 and 200 meter radii of the observapomt, mostly grassland and parks
are dominating the landscape within Krishna- valldye composition of land-use types gets
more diversified with the larger radiuses that eawest of Krishna valley. Within the 1000
meter radius, ecological infrastructure componesush as forests, woody shelterbelts and
grasslands with bushes cover altogether 23% aptiaéarea. Grassland and arable field
production cover 26% and 42% of the 1000 metewusadispectively, although this share of
land- use is lower for arable production and higbegrassland production within a 500
meter radius. In comparison with the observatiomtpoutside of Krishna- valley, these
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results show a much higher diversity of land- usgons. Coverage of ecological
infrastructure elements is under 15% in a 1000 nratius and 0% in a 200 meter radius.
These results show, that land- use in Krishnaeya#t much more diverse than in its
approximate surroundings, however, the forest amyestill does not meet the 32% of
Somogy county.

Ecological infrastructure index (EIll) provides thercentage of the farm that is
managed as a network of ecological infrastructcoatponents. The target of the Ell is 5%,
which is exceeded in Krishna- valley, the totalareEIM resulting to 23% by the land- use
analysis (Hopster and Visser, 2002).

The calculation of the FSI:

Al= 18+10,6+7,5+2,4+3,2+3,1+6,2+8,2+8+7,4+5,4+3+3,8=90,3
W1=(420+200+180+130+120+110+180+210+150+180+140+180+170)= 176
At= 108

FSI= (90,3*(176-125)/108)= 42,6

Based on these calculation, the FSI in Krishnaeyat 42,6, which indicates, that the field
sizes are more than optimal for supporting functidnodiversity and the dispersal capacity
of natural enemies.

Spatial coherence of landscape elements was athlyith LandscapelLab, the results
can be seen in Figure 16. The largest area of coethdabitat patches is 50 hectares,
supporting the dispersal on insects between 30G&0Adneters. Dispersal distances between
50 and 250 meters is supported by an area of 3@e8tares.

Figure 16. Graph of spatial coherence
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Landscape analysis
Chapter based on Stobbelaar & Hendriks (2006)

Table 23. shows a summary of the expression cérifft landscape coherence aspects in
Krishna- valley and their positive or negative etfeon landscape legibility.

Vertical landscape coherence is negatively aftebiethe presence of large areas with
monotonous species composition, such as reseedsslands and acacia forests. The
landscape is also more homogenous in young planttf the botanical garden and woody
areas. However, this homogeneity is only temparndlwill develop into a more
heterogeneous landscape over time. On the othel; kartical coherence is strengthened by
the large agrobiodiversity of crops and managerpeatdtices and by the mosaic-like
landscape structure created by forests, tree mrdatural and semi- natural areas and wet
biotopes. Vertical coherence is expressed in theguce of habitats typical to the region,
such as meadow grasslands, riverine tree asso@atiod semi- arid habitats of bushes and
trees. The special elements of the landscape $yrorilyencing horizontal coherence are the
sanctuaries, which by their presence and similaotynect otherwise unconnected landscape
elements. The whole of Krishna- valley is connedtethe wider surroundings and the region
by the presence of crop and native plant specpsalto the region and a coherent
ecological network. The horizontal coherence is Vaith the immediate surroundings, as the
smaller field size, the more mosaic like landscstpecture and the low intensity management
differs strongly from the surrounding large farmamaged intensely. This weakness in
horizontal coherence however can not be perceisedreegative attribute, since the
differences are consciously generated to the hievfethe landscape and the community.

Seasonal coherence is present all around Krisralkey due to the high variety of
crops, planted and native flora with the exceptibfreshly seeded grasslands, that do not
show changes in shape and color during the year.

Historical coherence is weak in the sense thaethee no built historical structures
present. Historical coherence is also weakenetidptesence of buildings in the landscape
that are not typical to the region, such as thehdra- temple or the barn. However, these
buildings also strengthen historical coherence widar scale, being traditionally designed as
holy places of Krishna- consciousness. The presehmative flora and fauna, traditional
crop varieties and management methods also pdgitiiuence historical coherence on the
regional level.

All'in all, the landscape of Krishna- valley shositsong legibility within itself and
with its surroundings. The factors weakening ldgibderive from limitations of
management for self- sufficiency, such as the aiegeof grasslands, firewood production in
mono species acacia forests and fields not yetielivby ecological elements. Another factor
weakening landscape legibility derives from the tnaditional religion of Krishna-
consciousness in Hungary, the effect the Krishnascious community has on the landscape
is unusual and different from landscape managemehe region. This discrepancy is
however well compensated by conscious agroecolbgimhlandscape management that aims
at embedding Krishna- valley in the wider naturad &istorical context of the region.
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Table 23. Landscape legibility based on the foffedint types of coherences

=

Weak points Coherence Strong points
- Large areas of reseeded grasslands with homogenpud/ertical Agroecological management adapted to local
species composition conditions
Large agrobiodiversity of crops and native species
Natural and semi- natural grasslands with nativefl
Presence of native flora and fauna in managed
habitats
Forests, tree borders, parks and wet biotopesirngeat
a mosaic like landscape structure
- Single species forests of invasive Acacia trees
- Low stage of development for plants in the botdnica
garden and new plantation, creating a monotonous
landscape
Artifical lake with a diverse flora of wet habitats
- Lower field size, more mosaic like landscape striect| Horizontal Presence of crop species typical to the region
and lower intensity management than surrounding are Presence of native flora and fauna
Alnus glutinosaa typical tree species of riverine
woodlands in Somogy
Coherent ecological network
Presence of special places in the landscape indér
sanctuaries
Sanctuary at a river side
Freshly seeded grasslands show no variety in colpor Seasonal A wide variety of colors and shapes in the landeca
and shape during seasonal changes typical of the season both in natural and agricaltu
components
First year grassland Autumn in the flower garden
Historical structures not present in the area alifra- | Historical Consciously managed historical mementos, such as
valley the silk road or old group of trees
Architecture of Krishna- temple and barn does not Agricultural production historically relevant byaus
resemble local traditions of traditional varieties and management practice

Uy
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3.4.4. Discussion

Rotation design

While cereals and oil crops deplete the soil dfiants because the crop products are
removed, leguminous crops help to add nutrienteeaoil by nitrogen fixation or increase
soil organic matter by incorporating nutrients,ueidg runoff (Abawi, 2000). The
leguminous crop most widely used in Krishna- valkeglfalfa, which is an important crop in
hay production, but at times it is also used agammanure. To maximize the benefit from
leguminous nitrogen fixation and to avoid leechifignitrogen to the soil, manure is applied
to cereals that do not follow leguminous cropssMay leguminous nitrogen and nitrogen
from manure is more evenly distributed. With seextunes including leguminous species,
such as clover, grassland production also congghtd atmospheric nitrogen fixation. Non-
leguminous green manure crops used in plough fiedduction, such as phacelia and sudan
grass also contribute to pest suppression by prayioor host to main crop pests and to
weed suppression by phytotoxic effects that hingssed seed germination (Abawi, 2000;
Dhima, 2009).

Table 24. shows a comparison between the shaneea$ between different crop types
and the Hungarian organic sector. The statistiedae from the European Commission do
not include the share of green manure crops, setwere excluded from the comparison and
the percentage of shares in Krishna- valley wagected accordingly. Compared to the
Hungarian organic sector, the share of grasslandugtion in over represented in Krishna-
valley by 20%. This can be accounted to the centtalthat cattle play imedicagriculture.
Accordingly, share in areas for cereals, oil setbspermanent crops, such as fruits is about

half for these crops of the Hungarian average (Besa Commission, 2013).

Table 24.. Share of area by crop type of total petidn areas in Krishna- valley and the
Hungarian organic sector. (European Commission3R01
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Crop yields

Table 25. shows the yield comparison between ntgmal crops, sunflower and
certain vegetable crops in Krishna- valley, in tbaventional agricultural sector in Hungary
and estimated organic reference yields (KSH, 2008terman and Nieberg, 2000). Offerman
and Nieberg reported in 2000 that yields for cepeatiuction in organic agriculture are
between 60- 70% of those in conventional productilmiKrishna- valley, yields of wheat,
barley and oats exceed the estimated organic refengelds by 15- 69% and in the case of
barley, yields in Krishna valley even exceed comieeral yields by 36%. Hay yields
produced from alfalfa match exactly the averagevenhonal yields. In this case no organic
reference yields were available. These results shaivmanagement practices and crop
rotation design are successful in maintaining gewdls of yields in Krishna- valley in case
of plough field production. It is also importantgoint out that from these results, no negative
effect on yields from oxen- powered managementieaestablished. On the other hand,
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vegetable yields are substantially lower than tredsmonventional production and do not
approach reference yields in organic productions Tan probably be accounted to the low
mechanization level of vegetable production comgbémdarge scale conventional and
organic production, but also to the limitations l@vor in crop management that can have an
effect on weed infestation, negatively affectinglgs.

Table 25. Yield comparison between major ceregdgrsunflower and certain vegetable crops in Kashn
valley, in the conventional agricultural sectoHongary and estimated organic reference yields
(KSH, 2013b; Offerman and Nieberg, 2000).
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Animal husbandry

Although not organically certified, the cattle gpoment is also managed in Krishna-
valley in the spirit of organic agriculture and aveore, in the spiritual devotion towards
cows in Krishna- consciousness. Animals are fauskvely on on- farm produced grass,
hay and concentrate, thus meeting the requirenoémtgyanic standards that do not allow for
genetically modified grain, chemically treated fetedif or animal by products, except for
milk . Also in the field of animal well being, Kihs®a- valley performs well by providing an
environment for the animals where they can expiess natural behavior, for example
grazing, suckling of milk by young calves or accessatural herbs (Blair, 2011, pp. 3-8). By
providing for the animals until their natural degtthe organic standards for animal well-
being are even exceeded.

The animal component shows three weak pointslyfitsat of artificial insemination,
which is allowed in organic practices, however itgnthe animals in their natural mating
behavior. Artificial insemination is used to maintgenetic variability of the herd, avoiding
inbreed and improving genetic lines by purchasmsgminating material from well
performing bulls. However, to support natural magtirehaviour and reduce reliance on
external inputs is could be advisable to acquireenbaills for the herd. This is limited by the
fact, that once a genetic line has been exhaustathwihe herd, bulls can not be exchanged
or sold, because of the cow protection activitiKiirshna- valley. For this reason, resources
and labour could be limiting to acquire an adequat@ber of bulls and provide for them
until their natural deaths.

The second weak point is the nose- ring appligidéaxen at a young age, which can
be considered against the organic principle ofrmatilating animals. The use of oxen for
traction in field works requires the nose ring ¢dontrolling the animals during work and is a
traditional process that, according to Ghanasjaasaddes not hurt the animals after the ring
has been put in. The third weak point is the fesdrce of the animals showing a large
excess of protein. It is important to point ougttthe excess protein in the feed balance could
be the result of a fault in the modelling procesBarmDESIGN, therefor further research
would be needed to assess the feed balance. Tdesspgrotein in the diet does not reflect
negatively in the well- being if the animals, howeut can result in lower conception rate of
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heifers, as showed by Canfield (1990). Excesspras$ not efficiently utilized in the rumen,
which can lead to extra energy needed for metabdhsthe liver, possibly leading to milk-
loss (Muller, 2003). To balance the diet for prot®ne advisable solution would be to
introduce cereal straw into the diet of the animassit contains 30-40 grams of CP/ DM kg
against the CP content of 80-120 grams of CP/DMfkajfalfa hay (Blair, 2011, p.188).
Muller suggests balancing the diet by providingm@ncentrates high in readily fermentable
carbohydrates to neutralize the ammonia released fihne excess protein (Muller, 2003). As
shown in the optimization process in Chapter 3.#.Dalance both grazing period and non-
grazing period CP inputs and requirements, it wdadlcdvisable that in general, a higher
proportion of energy should come from cerealshendrazing period hay from alfalfa
supplemented with straw, and in the stable pehag,from grass should be more dominant in
the diet. This modification can be performed ewgthout altering crop areas.

Comparing horse- draught technology of the eadl{@&ntury and tractor traction,
Rydberg and Jansen found that while 60% of inpeesiad for animal traction were
renewable and locally available, only 9% of theutspwere renewable for the tractor. While
animal traction relied mostly on local resourceagtor traction requires high- technology
inputs of non- local, non- renewable resourcese Aighest ratio of input required for animal
traction was found to be labor and services forathienals. Compared to tractor based
traction, animal traction also provides other bemnafservices to the farming system, such as
manure, leather and meat (Rydberg and Jansen,.20€6iay animal traction in Krishna-
valley is a good alternative for minimizing reli@ean external inputs, although its use is
limited by labour availability.

Protecting long term soil fertility

Maintaining long term fertility of the soil in thegricultural system of Krishna- valley
is essential for developing long term sustaingbditfood- self- sufficiency. As shown in the
diagnosis, chemical fertility has a positive bakf@r nitrogen, but a negative balance for
carbon, phosphorus and potassium. The negativadeafar C, P and K cannot be
compensated even if removing crop exports andidf@rop areas and crop product
destination. Soil organic matter and nitrogen bedaron the other hand could be substantially
increased by altering crop rotations to include enmereals, alfalfa and less grassland. These
results are in accordance with the findings of @&dgshnd Shepherd (2004), which show, that
organic P and K balances of organic systems relhernputs of previous conventional
systems, for which the soil is mined in lack ofegral inputs. Although mineral weathering
and catch crops could make up for some of the d¢sitguvould be advisable to monitor soll
P and K reserves over the years and interfereexiirnal inputs if necessary (Shepherd,
2004).

The absence of mineral fertilizers in organic fangrnsystems results in a higher
emphasis on preserving SOM reserves. Higher resef8OM result in better plant
nutrition, enhanced water absorption of soils, cedurunoff and erosion. Adaptation to
climate change is enabled through higher watelaiéty during dry periods, on the long
run, contributing to the resistance of the systémile single measures are less effective, the
problem of climate change should be approachedigifiraomplex solutions including the
whole plant- animal system. A complex approach ireguisk- distribution among
components of the agroecosystem, such as cultgyatimide range of species and varieties,
applying wide crop rotations, soil cover to protagtinst erosion and reduced tillage
(IFOAM, 2010). The SOM balance of the system cowdtlbe assessed accurately, since there
is no data available about yearly SOM degrada#ssuming 1% yearly degradation, the
farming system is in balance for SOM levels. Thdeniotation, the high species and variety
diversity of crops, the use of green manure crdiggday an important role is preserving
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SOM, however, improvements could be carried oumaie adaptation to climate change
stronger, which is a central issue of agricultpraduction in Krishna- valley. From the
optimization process it seems that a higher rdtmifalfa and multi- purpose green manure
crops would be advisable. As labour is a stronighting factor of production and tilling is
the most labour intensive task, experiments witi ¢o no- till methods could both lower
labour requirements and enhance SOM balances.

Social and agricultural sustainability in the lighof permaculture principles

Hungarian ecovillages are either formed in depaieual villages or as part of an
already existing community. Krishna- valley is sevhat different, having been formed
besides, and not as part of an already existitggalcommunity. While the criteria for
moving to an ecovillage is usually defined as tbeegtance of common rules and principles,
Krishna- valley, being a religious community, exisez long spiritual preparation before
joining the community (Cake- Baly, 2009). Religiplays an important role in Krishna-
valley to let go of material needs and facilitasnsmission to ecovillage living, form strong
communities and recruit new members. It is probaloly to this reason why Krishna- valley
has emerged to be the largest ecovillage of Hungiatlythe only one with a growing
population and its own elementary school. Althotlggre is no scientific data available for
the degree of food self- sufficiency in HungariarEoropean ecovillages, estimations show
that Krishna- valley is one of the two food seliffcient ecovillages in Hungary, the other
being Galgahéviz, supporting a community of 15 peeopmpared to 130 in Krishna- valley
(Cake- Baly, 2009). These comparisons show, thabmly is Krishna- valley the largest
ecovillage in Hungary, but probably also most sasfiéd one in meeting the goals of an eco-
community.

Trainer argues, that the limits to economic groad set by limited resources,
especially arable cropland. As growth emerges|tivé&aconcentrated in the hands of few,
while ecological resources are exploited and waalthstributed more and more unequally.
Trainer identifies the most important componentooiilding sustainability to be self-
sufficient communities. With strong communitiessipossible to compensate for lower
access to material goods. A sustainable societyrdit to this theory includes 1.) Materially
simple lifestyles, low resource use and low incd&rn)eSmall scale and highly self- sufficient
local economies 3.)Cooperative systems for shafrapmmons and development of
participatory democracy, decentralization of goweent 4.)Sufficiency in consumption by
accepting simpler lifestyles (Trainer, 1997). Hdsaon et. al. also argue that sustainable, or
ecological living emerges from shift in social pgption and cooperation between members
of the community. They identify housing and foodess as the two factors contributing the
most to the ecological footprint, thus being thestnmportant when meeting the needs of the
community without exploiting natural resources (&ldsson et. al, 2001). The

Ethical basis of permaculture calls for the cdrthe earth and people by providing
access to those resources that are necessariostinvival and well- being. As argued by
Trainer (1997), permaculture also emphasizes gditmits to the human population and
consumption by reducing material needs. In thigednnatural systems should only be used
to the extent of necessity. The rule of consereatise calls for reducing waste, replacing lost
minerals, energy accounting and assessing longh@iwogical effects of changes in the
system. These rules are in accordance with thaisasility approach of Pretty (2008) and
Trainer (1997), but the principles of permacultgoeinto more detail for designing
permanent- or sustainable systems, as shown ire B&bl
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Table 26. Key principles of agricultural and so@astainability, permaculture and reflection ofsta@rinciples

in Krishna- valley

Key principles of agricultural and
social sustainability as identified
by Pretty (2008) and Trainer
(1997)

Key principles of permaculture
as described by Mollison (1998)

Socio- spiritual guidelinesif these
do not apply, practical reflection
of sustainability and
permaculture principles

Integration of biological and
environmental processes into
agricultural production

Working with nature, forces and
processes

Planning for succession process
components

Using edges as productive
elements of the system

Placing elements in a way that
serves the needs and accepts the
products of other elements

Catching and storing energy,
collecting resources when they ar,
abundant and using them when
they are scarce

Nature and humans considered a
part of a cosmic order, sense of
interconnectedness with nature

bfLong term plans for development
of the system, creating semi-
natural landscapes

Tree borders and ditches used as
bufferzones for protecting crops
and enhancing biodiversity

Multifunctionality of crops and

landscapes

Storing of crop products for winter
eand possible scarcity of resources

Minimizing dependence on non-
renewable resources

Using renewable resources,
reducing waste Self- regulation:

Devotional service requiring
independence from the outside
world

Improving self- reliance by buildin
on local knowledge

y Using and responding to change

Knowledge sharing in ecovillage
communities and building
knowledge base by educating
members of the community,
adaptation to change by
experimenting with new
technologies

Building on communities

Strong sense of community throug
spiritual connectedness of membg

yh
3rS

Raising multifunctionality of the
agricultural system

Working with guilds: Species
assembly that provides many
benefits for resource production
and self- management

Wide use of multifunctional
agroecological components,
multifunctional crops and
landscapes

Using locally adapted technologie

o

Use of locally adapted plant and
animal varieties, on farm develops
technologies

pd

Materially simple lifestyles, low
resource use, sufficiency in
consumption

Using renewable resources,
reducing waste

Spiritual guidelines imply a
materialistically simple lifestyle

Small scale local economies

Local currency, reliance on local
labour, but also need for external
labour

Cooperative systems for sharing d
commons, decentralized

—h

government

Cooperative system for distributin
goods and services, but a

centralized government

69



Certain sustainability and permaculture princigbew a direct overlap with the
social and spiritual demands of the Krishna- vatlesnmunity. Relying on biological and
environmental processes was identified as a kealstemand towards agriculture that
results from the vedic worldview of humans and reteing part of a cosmic order. The
devotional religious service of members requirelependence from the outside world and a
materially simple lifestyle, both of which are exfted in the sustainability principles as
minimizing reliance on external resources and reducesource use. The details of the
practices connected to these principles will beusised in the Chapter 4.1.

The permaculture principle of planning for suca@s$n the agricultural production in
reflected in the practices of Krishna- valley mp#tl woodland, and in a more general sense,
in El management. Semi- natural habitats are redtor created, which allows for natural
flora and fauna to return to the landscape. Thessaare used more extensively, for grazing
animals or firewood. Using edges in a productive v8gresent in the case of tree borders,
which are used for crop protection, erosion contrabitat for natural enemies and shade for
grazing animals. Edges are also present on theanetlake banks, these riverine habitats are
primarily used for hosting natural flora and faubat they serve also as part of forming a
harmonious landscape for recreation. Catching torthg energy is an important aspect of
self- sufficiency and avoiding risks of unforesdeatiimatic conditions. Cereals and hay for
human and animal consumption are stored in a gyadequate for 1-2 years, also
vegetables and fruits are preserved for winter wamion.

Climatic change was identified as one of the nposssing problems affecting
agricultural production in Krishna- valley. Adaptat to rhapsodic climatic conditions of
extremely dry and extremely wet periods is only enpdssible through crop diversity that
helps distribute the risk of not having any yieddsll. New technologies are also used to
enhance growing conditions especially in vegetabdeluction. The input of new
technologies however creates a trade- off betwdaptang to change and reducing reliance
on external resources. Adaptation to change iselabled through knowledge sharing in
ecovillage communities and building knowledge bageducating members of the
community. These actions however are only respateselsange, using it would require
climatic change to be unidirectional with cleardencies, which is currently not the case in
Hungary.

The aspect of social sustainability can be asdesséo which extent the society builds
on communities, uses locally adapted technologi@s small scale economies, a
materialistically simple lifestyle, a cooperatiwestem for sharing common goods and a
decentralized government (Trainer, 1997) In Krishradley, there is a strong sense of
community that is the result of the strong sensghafing religious values and worldview
between the members of the community. The systemdgred in a way, that once someone
does not share does values, they can leave the goityrand return to civilian life. From this
aspect, the system will be sustainable as longasgh members are devoted enough to live
in the community, so far, the raising number ofabitants in and around Krishna- valley
show that this is the case. Locally adapted teduies are developed by members of the
community with the help of experts- these incluae ¢ellar system for storing products, sun-
drying devices for drying fruit, tractor machinegapted to oxen work and a capstan that can
be used for various mechanical tasks. This kinldadl innovation makes it possible, that
production of goods is adapted to local conditiassnuch as possible. The small scale
economy is also present in Krishna- valley in therf of the local currency and using local
labour to the highest extent possible. Howevetaaetechnologies and goods require
external inputs, which lowers the self- sufficientlyus the sustainability of the community.
There is a cooperative system present, since gaudiservices are distributed evenly and
members of the community work according to theillsko serve the community best. The
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criteria of social sustainability for a decentratiz grassroots government is however not
present in Krishna- valley.

Compared to the average population of Hungarycaveassume that the community
of Krishna- valley leads a more sustainable lifiesstwhich can be mostly accounted to the
sound use of agroecological principles in agrigaltproduction and ecological infrastructure
management and a materialistically simple lifestgebined with a strong sense of
community.

4. Synthesis

This chapter will provide an integration of th&e@rent system components
and management methods in the social and spidtudext. The aim is to provide an
overview of interrelation between social and bicgbgl components of the agroecosystem
and to analyze compliance of the agroecosystem ositign and management with
agroecological principles, social and spiritual dewhs. The end of the synthesis will result in
a SWOT analysis to compare positive and negativibates that Krishna- valley faces on the
internal and external level.

4.1. Interrelations between social and biophysical compwents of the
agroecosystem

4.1.1. Meeting social and spiritual demands

As discussed in Chapter 3.1.6 and presented ite Bapagricultural production and
managing the agroecosystem has to be in stronglabon with spiritual guidelines and
social demands of the community. The directionefaedlopment is Krishna- valley is aimed at
creating a completely self- sufficient community food and firewood that is sustainable on
the long term and both socially and spirituallyegmable. Table 27. gives an overview in
which way the social and spiritual demands and etgpiens of the community are met or
disregarded in agricultural production.

Table 27. Meeting social and spiritual demandsgicalture

Social and spiritual Implication for Practical Discrepancy between
implications, demands agriculture implementation for demands and

and expectations agriculture and EIM implementation
Nature and humans Understanding and Applying green and Mining of soil
considered as part of a building on natural animal manures phosphorus and

cosmic order, sense of processes
interconnectedness with
nature

potassium

Multifunctional crop
rotations

Crop protection with
natural remedies

Using crops and varieties Growing of vegetable

adapted to local crops not adapted to

conditions climatic conditions in
Hungary relying on
modern technologies

Enhancing natural Environmental contex
processes by EIM limiting
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Reliance on natural

processes for sewage

treatment

Reliance on natural External medicine for
processes for health care humans, cows and

of the community by honeybees in case of
honey and wild herbs serious health threats

Production of cereals, Traditional vedic food
vegetables, fruits and nuts,crops do not always
but no meat products perform well
Management planning has
to adapt to the whole life
cycle of cattle
Production of milk and
milk products
No artificial fertilizers or
pesticides are used, plant
protection and nutrient
management relies on
natural processes
Agricultural production
relies to a high extent on
human and animal labor
within the community

AhimsaandKarma Agriculture has to support

implying a vegetarian a lactovegetarian lifestyle

lifestyle, an aggression freewhile avoiding pollution

society and hurting other living
things

Reliance on externa
labor for labor
intensive production
practices

Reliance on gasoline
based traction due to
labor limitations

Devotional service
requiring independence
from the outside world

Agriculture should be
independent from external
resources

Reliance on
technological assets
for agricultural
management

Developing local
knowledge and genetic
base for development

Own propagation of
vegetable and arable
crops

Dependence on
external resources
for propagation of
grasslands and
flower production

Reliance on internal
nutrient cycling (animal
and green manures) for
nutrient management

Mining non-
renewable sources @
soil phosphorus and
potassium

Storage of food products
in case of external
factors negatively
influencing production

Spiritual guidelines imply a Agriculture has to support

all basic needs, but no
luxuries

materialistically simple
lifestyle

Specified labor suited to
ones own skills

Limitations of labor
availability

Highly diversified
agricultural production
of food products, that
support need for cereals,
fruits, vegetable, nuts
and oils

Reliance on externa
sources of firewood,
clothing
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Highly diversified Limitations of
agricultural system with  specific labor
specific tasks and availably
management practices

Continuous supply of

food products requires

well planned rotations,

variety use and

processing

In Krishna- consciousness, nature and humansoaisdered all part of a cosmic
order that creates a sense of interconnectedndise othabitants with nature. This sense of
interconnectedness requires that agricultural prool and EIM consider natural processes
and build on these to a large extent. This guidebknalso in accordance with the principle of
using biological and environmental processes itesuability and permaculture theories as
discussed in Chapter... In general, most aspegrokecosystem setup and management are
adapted to the geographical and the natural setfittte area. In agricultural practice this
worldview results in applying ecological practides nutrient management, pest control and
yield enhancement. Nutrient management relies @mnal nutrient cycles, minimizing losses
by using multifunctional crops, such as cerealgyfain and straw and applying green and
animal manures. Multifunctional crop rotations ioygh field and vegetable production aim
to enhance natural crop protection by creatingwmieable conditions for pests and weeds,
and with a high ratio of green manure crops theg abntribute to nutrient management.
While in plough field and fruit production a largamber of locally adapted crop varieties are
present, the vegetable component also relies oremdédchnologies for growing specific
crops. As discussed in Chapter 3.4.1., dependintetevel of SOM degradation, the
agricultural system of Krishna- valley is possildwering SOM levels and certainly
depleting soil reserves of phosphorus and potassiuthe long term, these practices could
lead to lowering of crop yields due to nutrientidieincy. The worldview of Krishna-
consciousness also has an effect on EIM, which #neshance natural processes for the
productivity of agriculture, but also for the wedibg of the inhabitants. The community relies
to a large extent on natural processes, such amgeetreatment in a root- zone system, natural
remedies for health care of humans and cattley@iogl and clean drinking water. However,
this system cannot provide at this time protectbhumans, cattle and honeybees for more
serious health problems, in which case reliancenodern medication, such as antibiotics is
needed. The EIM practices performed in Krishnaleyadlso reflect these principles by
providing habitat for a wide diversity of species.

The principles oAhimsaandKarmaimply a generally aggression free society which
requires agriculture to support a lacto-vegetalifastyle without and to do no harm to other
living things in nature. In Krishna- valley, a fgklf supply of cereals, vegetables, fruits, nuts,
honey and milk products meets all needs of th@lagjetarian lifestyle. As the cattle plays a
central role in the agricultural system withoutrgekilled off for meat, the planning of long-
term management adapts to the lifecycle of aningitge production of feed, agricultural
management with oxen power and human labor reqaredtrongly correlated, these factors
all play a central role in expanding productiéimimsaandKarmaare also in strong
correlation with natural farming practices, as theyt the use of possibly harmful
compounds for pest and nutrient management. Tlais gdays a role in relying on natural
processes for nutrient and pest management arldakef pesticides and artificial fertilizers
in agricultural production. There were no practioesomponents identified in the
agroecological system that disregard the principfeshimsaandKarma,showing that these
principles are of central importance in the socatirishna- valley.
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As the spiritual guidelines require devotionakispal service of the inhabitants, it is a
general aim for the community to be independemhfexternal resources; this way no time
has to spent acquiring money to buy goods. In m&cthis principle reflects most strongly in
the reliance on human and animal labor for agniraltThe labor-intensive system on one
hand allows for employment for a large number ofmbers of the community and also
reflects in crop choice and management being hilgtilgr intensive. At the moment however
the self- supply of vegetable crops still relieseotternal labor. While self- supply of cereals
is currently managed with oxen labor, certain congmts of plough field production require
tractor power, thus raising dependence on exteesalurces and conflicting with the principle
of not polluting the environment. While self- supplf food does not rely on external
resources except for labor, the firewood productapacity of Krishna- valley is not enough
to cover the needs of the community, also raisieggeddence on external resources. Clothing
and building materials can currently not be prodithg the agricultural system at all, for
these, expansion of sylvicultural production andaduction of fiber crops into the
production would be necessary. The highly divesdifagricultural system has specific tasks
and management practices that require specifiemt.|&urrently, the availability of specified
labor within the community limits expansion of therd, plough field management and
vegetable production. The continuous supply of fdfwdughout the year necessitates well-
planned management of agricultural production adgssing. In practice, this reflects in the
requirement of many labor hours for farm manageraadtadministration.

4.1.2. Flow of goods and services between social and biggsical components

Figure 16. shows flows of products and servicés/éen social and biophysical
components of the agroecosystem, also indicatitgreal inputs and outputs, while Figure
17. provides a systemic overview of these proce€3e the one hand, agricultural and
ecological products and services need to meetdatialsand spiritual requirements of the
community, while on the other hand they also sémeepurpose to meet requirements of the
agricultural system itself. It can be seen in tiguFe 12, that all needs of the community and
the agroecosystem are met by several differentegs®s and products, originating from
several different components, giving the pictura efidely multifunctional composition of
components. Although self- sufficient to the fullesterms of food, exports are needed both
for meeting the material and social needs of themanity and for producing crops. In case
the scale of production exceed needs of the contgyyroducts are exported, while certain
services provided by the ecological infrastrucfun@vide positive externalities to the
surrounding area.

The needs of food and fiber are met not only bycatiural components, such as
animal husbandry, plough field management, fruit eegetable production, but also
supplemented by wild plants provided by the ecadalgnfrastructure. Currently, fiber is a
resource that is not provided within the agroecahalgsystem and needs to be sourced
externally. Asvedicmedicine relies mostly on prevention and treatmetit natural
remedies, the wild herbs are also used to meetthaerement of healthcare, along with
apiary products and ghee. Only in the case of geiliness, such as infections are medicinal
products, like antibiotics, imported. Fuel is nefler heating and lighting in the
households, the needs are met by firewood for mgaind plant based oils and beeswax for
lighting. As the forest area is currently too smide community relies on external inputs for
firewood. Processes that minimize reliance on ealanputs support the social demand for
self- sufficiency for food, healthcare, fuel, anoha for long-term sustainability. These
processes include animal traction provided by ttenpproduction of storable products to be
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used in case of extreme conditions, sewage treatinyamatural processes and a general
system stability that relies on the processes@gttological infrastructure. The spiritual
needs of the community are supported by the adfi@ow protection within the village, the
availability of organically produced fruits and adbr preparingprasadammeals and temple
decorations produced in the flower garden. Theagpohl infrastructure, and generally the
agroecological practices support the sense on harmvidh nature, while the landscape
provides a venue for meditation. To enable lonmtself- reliance of the system, the
community relies on building up knowledge about agement of the agroecosystem. This
knowledge generation then also contributes to baiognter of information about sustainable
living.

Components of the agroecosystem also directly@tgach other with products and
services, thus indirectly contributing to the indegdence on external resources on the system
level. Animal husbandry requires fodder and beddnag is provided by plough field and
grassland production, while disease preventioesan herbs eaten by the animals or in form
of vedicmedicinal preparations, both of which are sourcethfthe ecological infrastructure.
Curative medicine can rely either eedicmedicine, or in more serious cases, on modern
medicine from external sources. One component @f m@anagement is housing, which is
made possible through the input of building matesaurced externally. Crop management
relies also on internal processes supplementedextttrnal inputs. For nutrient supply,
internal resources of animal and green manure s&e among management practices that
minimize nutrient losses, such as mulching and ladesigned crop rotation. Externally
sourced mineral fertilizers are used only on a $oale in vegetable production. Irrigation,
pest management and general crop protection i@li¢ise ecological infrastructure for water,
biodiversity of natural enemies of pests, and shie#tlts preventing deflation and erosion.
Securing yields in vegetable production relies ertan inputs for infrastructure from
external sources, such as building materials fergiieenhouses, the drip irrigation system and
organically certified pesticides and plant fortiieTo lower labor needs, production of
vegetable and plough field crops makes use of eakénputs if machinery and gasoline,
while the low availability of labor within the comunity also makes external labor necessary.
It is important to point out, that while oxen labsisufficient for producing cereals and oll
crops for the community, gasoline based tractiamiy used in management of crops for
sales. The ecological infrastructure benefits ftbmnutrient distribution allowed by manure
and mulch application in different components & #groecosystem. The high crop diversity
generally displayed in agriculture also benefits general agrobiodiversity of the system,
thus contributing to system stability. While beas provide pollination services also for wild
plants, these serve as alternative food souraemgwhen no other cultivated pollen sources
are present.

4.2. Aspects of self- sufficiency

As discussed in the previous chapter, interndlesyof products and services are
capable of meeting certain aspects of self- seifficy, while external inputs are needed to
provide goods for material needs and supplemeetriat processes. To assess these aspects
of internal flows and external inputs, productsyses and inputs can be can be typified by
different features of needs and timeframe. Flowroflucts and services is displayed in
Figure 16.

Direct needs for survival on the short term ineldidod, water, heating and healthcare.
While food and water are both internally sourcedrently the community relies on external
inputs of firewood. Preventive methods for humanpand animal health rely on internal
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sources of herbs, manure and fortification, whieemal sources are only used as curative
methods. Water and hygiene relies on internal mseeof water supply and sewage
treatment. Basic material needs also include mgldind clothing, at this time these needs
cannot be met within the production system

Needs other than those of daily survival inclugémizing growing conditions,
lowering labor needs while providing employmengatimg economic income, meeting
spiritual demands and securing independence frderred resources on the long term.
Indirectly, external sources of genetic materiatganic pesticides, mineral fertilizers and
building materials for infrastructure contributeftmd security by raising crop diversity and
optimizing growing conditions for higher yields. texnally sourced machinery allows for
lowering labor demand of management practices, énabling the production of marketable
products. The production of goods for income geati@n require gasoline based traction, thus
requiring external fuel. On the mid time scale,d@@curity in case of extreme events is
provided by storage of crop products. Securing pectdn on the long term to raise
independence requires the system to be adaptdidhtate, geographical and natural qualities.
This long- term aim is met by one-time externaltgoof genetic material, infrastructural
improvements and a continuous input of labor arm\#edge in management of the
agroecosystem.

Products and services can also be grouped bydfadncy of their input. One time
external inputs include building materials, machyn@itial propagation materials, while
gasoline, organic pesticides, mineral fertilizand aurative medicine are inputs requiring
input continuously. There are certain inputs thmatreot necessary, but have an effect on
sustaining quality, such as the renewal of cereadisstock every 4-5 years. The internal flow
of goods and services, such as management, ngirfertvood, water, crop and animal
protection also require continuous input.

Trade- offs between needs and the reliance omrattmputs can be identified in case
of labor, land and optimizing growing conditions faising crop diversity, quality and yield.
Certain externally sourced technologies are tonalak in reducing labor and raising
production levels that their exclusion could adyusgsult in lower levels of self- sufficiency.
These technologies include machinery for plough frgoduction with the oxen and building
materials for the greenhouses and storage fasilithecase of labor management, a tradeoff
can be identified between the labor availabilitydoimal fodder production and cereal
production for human consumption. Not only labart &lso land- availability presents a
tradeoff directly between food production, hercesind firewood production and indirectly
affecting population size of the community.

System development shows a direction of minimiziegendence on external material
inputs. The direction of development for Krishnalley is to raise the population to 300,
raise herd size to100 animals, raise firewood prtodn to 100 hectares and be completely
self- sufficient for food, oil, clothing and builty materials. Based on the qualities of inputs
discussed above, it can be hypothesized that farwdiyire these developments would mean
lower variety and production level of crops duaém- renewable genetic stock and lack of
infrastructural improvement, higher labour demand specialization level for management
to meet all basic needs without gasoline and oogpesticides and lower scale of marketable
products due to extension of firewood and grasspanduction and the strong labour
limitations.
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Figure 16. Flows of products and services betweerakand biophysical components of the agroecesysind external sources in order to meet socigitusgd and agroecological
requirements.
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Figure 17. Systematic overview of the product aedise flow between social and biophysical compaserithe agroecosystem, external sources anchdéetis
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4.3. SWOT analysis

In the previous chapters productive and ecolodarah performance were analyzed among
with interrelations between social and biophysamhponents of the agroecosystem; the SWOT
analysis serves the purpose of highlighting therirdl and external, positive and negative attrbute
affecting the farming activity in Krishna- valleYhe SWOT analysis can serve as a basis for future
development of the farming system and ecologidah&tructure management. Results are
summarized in Table 26.

Table 28. SWOT analysis of the agoecological sysieKrishna- valley
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The productive farm performance and performandelM show both strong and weak
gualities in the system. While yields are suffi¢iBar organic production in case of cereals and hay
vegetable yields are lower than average organildgi®lanagement practices in farming result in a
positive SOM and nitrogen balance, but if consiugi$OM degradation and no or very low inputs of
phosphorus and potassium, a negative balance oeaudt in lower productivity on the long term. To
maintain soil fertility, no artificial fertilizerspesticides and herbicides are used and preventive
healthcare relies on internal sources, but animélrauman medicinal treatment, organic
amendments, machinery and fuel have to be soursdechally. Ecological infrastructure
management performs well in the context of woodecage, pest suppression capacity and diversity
of habitats, but shows negative attributes in ldiglds and plantations with homogenous species
composition.

Chapter 4.1 summarized the interrelation betwherkrishna- community, the agricultural
components and the ecological infrastructure. Ritdmanalysis, the results showed, that on the
internal level, the farming system shows a strastgecence between social and spiritual demands of
the community and the farming system. Social dersand met with a farming system capable to
serve the community’s needs for crop and animadyets for consumption in accordance with
spiritual requirements. The continuous developrséotvs adaptation to permanent geographic and
natural conditions by applying organic farming noett and ecological infrastructure management,
but also adaptation to changing climatic conditimisfluenced by the diversity of crops and ndtura
elements in the system. The weakness of the syistetinese aspects is, that while Krishna- valley
aims to minimize reliance on external inputs, tadtfecan be observed between enhancing
productivity and inputs of labor, modern technoésgibuilding materials and fuel. Although the
system is capable to adapt to changing conditgtngctural changes can only be implemented
slowly due to the necessity to adapt to the liféeyt cattle.

External opportunities are presented by the owelyetion of cereals and hay that allow for
expansion of the herd size and food productionthadales of crop products and tourism generates
income that leaves room for further experimentatioagricultural production. However, the
expansion of production and thus the aim of full- sifficiency is threatened by the availabilitly o
land and labor. While the farming system perfornedl wa terms of not polluting the environment,
large scale touristic and pilgrimage activities pase a threat to the environment within and oatsid
of Krishna-valley, that is not in accordance wiglirsual and social demands of the community. The
farming system could adapt well to climatic chandes to high system diversity, which poses an

80



opportunity to becoming not only a knowledge certtet also a center of genetic resources for
future generations. However, unforeseeable aneémetrclimatic changes could pose a threat to
system stability by changing growing conditionsndatically. While preventive medicine is strongly
developed due to traditionaedicpractices, large scale epidemics could threateranyamimal and
crop health. The continuous development of farmagament results in knowledge build- up within
the community, that allows for becoming a knowledgeter for sustainable living. This attribute
play an important role in raising levels of acceptand appreciation for Krishna- consciousness,
not only affecting the community of Krishna- valldyut all Krishna- believers in Hungary. The
agricultural and touristic activities play a rofeenhancing economic and social situation in the
region.

5. Conclusion

An agroecological research approach was takendtyse the productive, socio- economic,
ecological and environmental contexts of agricaltproduction in Krishna- valley. This approach
made it possible to reveal interactions betweehdand abiotic components of the agroecosystem,
such as nutrient and energy flows and the roleuaidn expectations and activity in these processes.
An agricultural landscape is also defined by thetext of agricultural production, such the spatial
arrangement of non- agricultural landscape elemmmdstheir management. These components are
an important indicator of agricultural sustainalijlias they provide several ecosystem services for
agricultural production and human lifestyle. Tlhwelegical infrastructure was studied to reveal the
effect of natural landscape components and themag@ment methods on the agricultural system.
After carrying out the analysis, weaknesses amhgths in the farming system were diagnosed,
resulting in implications for improving the farmisgstem and future research.

The spiritual and socio- economic context of Knighvalley strongly affects the expectations
of and demands on agricultural production. The nmopbrtant spiritual guidelines were identified as
forming an aggression free society, leading aitifearmony with nature and a in a materialistically
simple manner. These spiritual guidelines resudtn agricultural system that is consciously
embedded in its environment, uses biological pree®$o a large extent and is capable for serving
most needs of the community for food and fuel.drtain cases a discrepancy was found between the
spiritual- social expectations posed towards threealjural production, such as relying on external
inputs for gasoline and labour. Labour availapil# a limiting factor in extending agricultural
production and population size, since full selffisiency for food in the understanding of the
community would require relying solely on intertetbour of the community and excluding tractor
work from plough field management. To reach thesag population size, herd size and agricultural
production need to extend in a harmonized manimere shese three factors are strongly
interconnected.

Animal husbandry is in the focus of attentionhe agricultural system, because cows are
considered holy animals in Krishna- consciousnaesisaae used for their milk and traction power in
field works. A specific quality of cattle breedimgthat the animals are kept until their naturadtts,
which leads to plough field and grassland producgilmanning to be adapted to the lifecycle of
animals. Breed selection is based on adaptabdigxkternal keeping, capability of oxen to perform
field works and milk quantity given by cows. Themeds are met with a combination of breeds by
an own breeding program. Feed evaluation suggésatdhe composition of the diet is too high in
protein both in the grazing and in the non- grapegods. Optimization modelling suggests, that the
problem could be reduced by introducing a highto raf cereals in the diet in general, providing
more alfalfa- hay in the grazing period and moiesgr hay in the non- grazing period. The animal
component shows two other weak point, firstly thigartificial insemination which can be
considered to hinder natural mating behaviour ahafs and secondly the use of a nose- ring
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applied to the oxen at a young age, which can hsidered against the organic principle of not
mutilating animals.

Plough field production provides the communitylwsereals and legumes and allows for
externally marketable products, such as mustardisseed certain cereals. Grassland production is
managed apart from plough field production anditsagwn rotation. All fieldworks for grassland
production and the managing of crops requireddodfself- sufficiency are carried out by oxen
labour, the limiting factor in this case is the igafaility of labour and oxen power. Management
practices and crop rotation design are successfukiintaining good levels of yields in Krishna-
valley in case of plough field production and ngateve effect on yields from oxen- powered
management can be established.

Vegetable production occurs on smaller scalesoahdserves the needs of the community.
To adapt to adverse climatic conditions, the dseadern technology, such as glass greenhouses
and drip irrigation is used. Variety selection @ne development of the crop rotation is based en th
lifestyle and dietary habits of the inhabitantse®im is to provide a continuous selection of fresh
stored and processed produce throughout the Yaagetable production is the most labour intensive
component of agricultural production that reliesestternal labour inputs. Comparison with
literature revealed that vegetable yields are suibistly lower than those of conventional produatio
and do not approach reference yields in organidyartion.

Fruit production is performed in two orchards thet being developed for extensive
production with locally adapted varieties. Fruibguction serves the needs of the community for
fresh, dried and processed fruits throughout ttee.y@piary and flower production are performed on
a low scale to meet the community’s needs for nmiedi@piary products and flowers for church
worship.

All agricultural production is performed on 10$\&ctares, the largest constituent being
grassland production, requiring over 80% of totaiaultural land. The community relies on imports
only for foods that are consumed by visitors toskna- valley, while animal feeding relies entirely
on internal production. Nutrient management oupgh field and vegetable production relies
solely on manure provided by the herd and greeruneacrops, supplemented with a low amount of
mineral amendments in vegetable production. Pasiagement in plough field production is only
served by crop rotation design, in fruit and vegktgroduction, natural amendments, such as
essential oils and organically certified treatmemrtsalso used. Evaluation of SOM balance suggests,
that with a estimated SOM degradation of 2% angutike recent crop rotation results in a negative
SOM balance. While N balance is positive, which baraccounted to the presence of N- fixing
crops in the rotation, balances of C, P and K agative. The optimization process shows, that
higher areas of cereal, doubled alfalfa producticgas and a significant reduction in grassland
production, especially for pastures used only fazmg would be advisable for improving nutrient
balances for C,N, P and K. Optimization for SOMdba&le show higher areas of cereals and grass, a
higher proportion and amount of straw and grasstbiée used as green manure. Although mineral
weathering and catch crops could make up for sdrntfeecutputs in P and K balance, it would be
advisable to monitor soil P and K reserves ovelydas and interfere with external inputs if
necessary.

EIM plays an important role in Krishna- valley tithe goal to nurture natural processes that
aid the goal of reaching self- sufficiency. Besidel- sufficiency, the management of the landscape
and habitats is also important for spiritual re@sd@s a spiritual centre and a site for severgl ho
places, the site needs to be managed in a wajsthath natural and aesthetically pleasing. Result
of landscape modelling show, that land- use inl&s valley is much more diverse than in its
approximate surroundings, although forest — covediaes not reach the average of the county.
Target value of the Ecological infrastructure indeX) is 5% , which is exceeded in Krishna- valley
the total area in EIM resulting to 23% by the lande analysis. Also calculations for field sizeexd
(FSI) indicates, that the field sizes are more thatimal for supporting functional biodiversity and
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the dispersal capacity of natural enemies. Thedeape of Krishna- valley shows strong legibility
within itself and with its surroundings. The fadaveakening legibility derive from limitations of
management for self- sufficiency and the not traddl religion of Krishna- consciousness in
Hungary, which has an effect of the landscape bemgual and different from landscape
management in the region. This discrepancy is cosaied by conscious agroecological and
landscape management that aims at embedding Krishhliay in the wider natural and historical
context of the region.

The synthesis process showed, that while somdtiggadf the agroecosystem are in harmony
with the social and spiritual expectations, othpresent a discrepancy. In general, the need for an
aggression free society are met well by the aglogaal system, while the aim of self- sufficiency
is limited by trade- offs between labour, variefypooduction, land availability, crop yield and
quality. Internal cycles of products and servicesaapable of meeting certain aspects of self-
sufficiency, while external inputs are needed tvpte goods for material needs and supplement
internal processes. Social demands are met walnairig system capable to serve the community’s
needs for crop and animal products for consumpti@ccordance with spiritual requirements. The
continuous development shows adaptation to permasegraphic and natural conditions by
applying organic farming methods and ecologicalastructure management, but also adaptation to
changing climatic conditions is influenced by theedsity of crops and natural elements in the
system. It was hypothesized that for agriculturesopment to enhance self- sufficiency would
mean lower variety and production level of cropghkr labour demand and specialization level for
management and lower scale of marketable prodiésults showed, that on the internal level, the
farming system shows a strong coherence betweéal sod spiritual demands of the community
and the farming system.

83



References

Abawi, G. S., & Widmer, T. L., 2000. Impact ofildeealth management practices on
soilborne pathogens, nematodes and root diseasegetable crops. Applied Soil Ecology,
15(1), 37-47.

Altieri, M. A.,2002. Agroecology: the science dtaral resource management for
poor farmers in marginal environments. Agricultigepsystems & environment, 93(1), 1-24.

Balesdent, J., Chenu, C., & Balabane, M. ,2000atR@ship of soil organic matter
dynamics to physical protection and tillage. Sail @illage research, 53(3), 215-230.

Baudry, J., 1993- Landscape dynamics and farmyatems: Problems of relating
patterns and predicting ecological changes in Leas Ecology and Agroecosytsems, ed.
Bunce, R.G.H; Ryszkowski, Paoletti M.G., 2008, LeWwublishers pp.21- 41

Blair, R., 2011. Nutrition and feeding of orgauttle. CABI.

Bunce R.G.H; Jongman R.H.G, 1993, “An introdoietio landscape ecology” in
Landscape Ecology and Agroecosytsems, ed. BunGHRRyszkowski, Paoletti M.G.,
2008, Lewis Publishers pp.3-10

Cake- Baly, D., 2009. Okofalvak Magyarorszagonoffitages in Hungary),Masters
thesis, Budapest University of Technology and Eaains, Faculty of Sociology and
Economics, Department of Environmental Economics

Canfield, R. W., Sniffen, C. J., & Butler, W. R.900). Effects of excess degradable
protein on postpartum reproduction and energy localamdairy cattle. Journal of Dairy
Science, 73(9), 2342-2349.

El Berek (The living Berek), 2013. A Nagyberek. i@alcontent : http://en.e-
berek.hu/nagyberek
Accesed on 03.03.2014

European Commission (2013). Facts and figures ganic agriculture in the Europen
Union. Online content: http://ec.europa.eu/agrim@tmarkets-and-prices/more-
reports/pdf/organic-2013_en.pdf
Accessed on 04.04.2013

Fodor, K., 2013. Az eszakmentesseég filozofiaja (The philosophy of naalence).

krisna.hu
Online Interview: http://krisna.hu/2013/az-erosza&kitesseg-filozofiaja/
Accessed on 02.09.2013

GEN- Europe., 2012a. What is an ecovillage?

Online content: http://gen-europe.org/ecovillagesta-ecovillages/index.htm,
Accessed on 18.06.2013

GEN- Europe., 2012b. About GEN
Online content: http://gen-europe.org/about-us/geernational/index.htm
Accessed on 18.06.2013

Gosling, P., & Shepherd, M. ,2005. Long-term clemnigy soil fertility in organic
arable farming systems in England, with particuéderence to phosphorus and potassium.
Agriculture, ecosystems & environment, 105(1), 432-

Groot, J. C., Oomen, G. J., & Rossing, W. A., 2(MAlti-objective optimization and
design of farming systems. Agricultural Systemd), B3-77.

Gyorgy, R., 2011. Vigyél vissza Krisnahoz: Parvalas és annak tarsadalami
aspektusai a somogyvamosi Krisna- volgyben [Takdauk to Krishna: Mating patterns and
their social aspects in Krishna- valley, Somogyvamiultira és Kézésség, 2(4), 37- 49

Gyulai, 1., 2012. A fenntarthat6 fefiés [Sustainable development], Okoldgiai Intézet
a Fenntarthato Fejtiésért, Miskolc, pp. 6- 10

84



de Haan, J.J., Garcia Diaz, A. (eds.), 2002. Maomigrototyping methodology and
multifunctional crop rotation, VEGINECO Project RepNr.2

Hare Krishna Temple (2013a). Chapter 10: Lord Krésh
www.harekrishnatemple.com. Retrieved on 02.09.2641&
http://www.harekrishnatemple.com/bhakta/chaptertifl.h

Hare Krishna Temple (2013b). Chapter 16: Karma. wvanekrishnatemple.com.
Retrieved on 02.09.2013 from http://www.harekrigiengple.com/bhakta/chapter16.html

Hary, B., 2008. Magyarorszagi Okofalvak fenntaidisagi jellemzése és értékelése,
tovabba teriletfejlesztési szempontu vizsgalatuisi@nability analysis of Hungarian
ecovillages, implications for rural development)adters thesis, E6tvos Lorand University,
Faculty of Science, Department of Sociology andribooic Geography
2008, Eotvos Lorand Tudomanyegyetem, TermészettadpiniKar, Tarsadalom és
Gazdasagfoldrajzi tanszék

Hedlund-de Witt, A., 2011. The rising culture amdrldview of contemporary
spirituality: A sociological study of potentialsdpitfalls for sustainable development.
Ecological Economics, 70(6), 1057-1065.

Hopster, G.K.; Visser, A.J., 2002. VEGINECO: E@ptmal infrastructure
management, VEGINECO project report nr. 5

Haraldsson, H. V., Ranhagen,U., and Sverdrup26Q1. Is Eco-living more
Sustainable than Conventional Living? Comparing&@uoability Performances between Two
Townships in Southern Sweden." Journal of EnviromaePlanning and Management 44.5:
663-679.

Hungarian Community of Krishna- devotees, 201&nbhelyek megnyilvanulasa
Krisna- vblgyben (Manifestation of holy places ingfina- valley). www.krisna.hu online
content retrieved on 10.11.2013 from http://kriené2013/szent-helyek-megnyilvanulasa-
krisna-volgyben/

IFOAM. 2012. Organic Food and Farming: A systemrapch to meet the
sustainability crisis, IFOAM EU Group, Ed. Kélling,

ISKCON, 2013. Philosophy. isckcon.org. Retrievadl@.09.2013 from
http://iskcon.org/philosophy#.Uw3iglUVCnw

Hedlund-de Witt, A., 2011. The rising culture amdrldview of contemporary
spirituality: A sociological study of potentialsdpitfalls for sustainable development.
Ecological Economics, 70(6), 1057-1065.

Kun, A., 2012. Beszélgetések az onellatasré [Caat®ns about self-sufficiency]
2nd ed., Somogyvamos: Oko- Vélgy Alapitvany, pp4£0

Lanczi, D.CS. 2009. Practice of sustainabilitamEco Village: Ecological footprint
of Krishna Valley in Hungary (Master’s thesis) Eidgv_6rand University, Faculty of Science,
Department of Environment and Land Geography

Leifeld, J. 2012. How sustainable is organic fiagf. Agriculture, Ecosystems &
Environment, 150, 121-122.

Litfin, K. 2009. The global ecovillage movementaahlolistic knowledge community.
Environmental governance: power and knowledgelatal-global world, 124.

Mollison, B., 1988. Permaculture: a designer's maan2nd edition. Tagari
Publications,pp. 35- 67. ISBN: 0 908228 01 5

KSH, 2013a). Megyék, régiok (Counties, regions)zpanti Statisztikai Hivatal
(Central Statistical Agency). Online content tad on 14.09.2013 from
https://www.ksh.hu/teruleti_atlasz_megyek

KSH, 2013b. Interaktiv grafikonok és térképek (tatgive graphs and maps).
Kdzponti Statisztikai Hivatal (Central Statistigsdiency). Online content retrieved on
14.09.2013 from

85



https://www.ksh.hu/interaktiv_moterkepek

KSH, 2013c. Mezgazdasag ldsoros eves adatok (Data timeline of agricultural
production) Kdzponti Statisztikai Hivatal (Cent@tatistical Agency). Online content
retrieved on 14.03.2014 from http://www.ksh.hu/stagdves 4 1

Kurma Dasa, 1990. Great Vegetarian Dishes. MarfélataGroup. 7-11

Magyar El falu Halozat, 2013. Bemutatkoznak azfélvak (Introducing living
villgaes). Online content: http://www.elofaluhalbza/bemutatkozas.php
Accesed on 02.09.2013

Méndez, V. E., Bacon, C. M., & Cohen, R. , 2018rdecology as a transdisciplinary,
participatory, and action-oriented approach. Agobagy and Sustainable Food Systems,
37(2), 3-18.

Muller, L.D.; 2003. Protein in Pastures: Can ittbe high? Proceedings from
"Nutrition of Dairy Cows on Pasture-Based Systehdd March 31, 2003 in Grantville, pp.
71-74

MVOAI (Maharishi Vedic Organic Agriculture Instite)), 2013. Veda and natural law
in agriculture. Online content: http://www.mvoagémoflash_ved_nl.html
Accessed on 20.09.2013

Offermann, F., & Nieberg, H. ,2000. Economic perfance of organic farms in
Europe. Universitat Hohenheim, Institut fir Landaahaftliche Betriebslehre.

Okovolgy, 2008a. Onaltatas helyett: Onellatasf¢Seifficiency instead of self-
deception), Interview with Atilla Barsi,agricultdrdirector in Krishna- valley. Online
content: http://okovolgy.hu/onaltatas-helyett-oatgs/ accessed on 18.06.2013

Okovolgy, 2008b. Kutatokozpont. Online contentplitokovolgy.hu/kutatokozpon/
Accessed on 16.06.2013

Okovélgy, 2008c. Rélunk (About us). www.okovolgy.bnline content retrieved on
02.09.2013 from http://okovolgy.hu/category/bemkatink/roviden-rolunk/

Phelan, P.L., “Ecology based agriculture and # green revolution” in Bohlen,
P.J;, House,G. 2008. Sustainable Agroecosystermalytanent: Integrating Ecology,
Economics, and Society, CRC PRESS, pp. 98-128

Pretty, J., 2008. Agricultural sustainability: cepts, principles and evidence.
Philosophical Transactions of the Royal Society8®iogical Sciences, 363(1491), 447-465.

Rydberg, T., & Jansén, J. ,2002. Comparison asdand tractor traction using
emergy analysis. Ecological Engineering, 19(1)283-

Rigby, D., & Céaceres, D. 2001. Organic farming #émelsustainability of agricultural
systems. Agricultural systems, 68(1), 21-40.

Seur, H., 1992. Sowing the good seed: the interingaof agricultural change, gender
relations and religion in Serenje District, Zam{ictoral dissertation, Landbouwuniversiteit
te Wageningen).

Somogy- megyei Mizeumok k§azgatésaga (Directorate of Somogy- county
Museums), Kaposvar, 2013a. Természeti Orokséguink i@ural heritage). Personal visit on
05.10.2013

Somogy- megyei Muzeumok gazgatdésaga (Directorate of Somogy- county
Museums), Kaposvar, 2013b. Néprészeti Gyjtemény (Folk art collection). Personal visit
on 05.10.2013

Somogyvamos, 2013. Somogyvamos egy tipikus kistikdspMagyarorszagon
(Somogyvamos: A typical small village in Hungargdmogyvamos.hu online:
http://somogyvamos.hu/vamosi-seta
Accesed on 03.09.2013

86



Sriskandarajah, N., Bawden, R.J., Packham, R991.1Systems agriculture: A
paradigm for sustainability. Association for FargiBystems Research- Extension
Newsletter, 2(3), 1-5

Steingrover, E. G., Geertsema, W., & van WingeyifénK., 2010. Designing
agricultural landscapes for natural pest contrétaasdisciplinary approach in the Hoeksche
Waard (The Netherlands). Landscape ecology, 2B@5;838.

Stockdale, E. A., Lampkin, N. H., Hovi, M., Keag® R., Lennartsson, E. K. M.,
Macdonald, D. W.& Watson, C. A., 2001. Agronomiacamnvironmental implications of
organic farming systems. Advances in Agronomy,Z81,-327

Tarjanné Tajnafi , A. , 2001. Somogy megye természeti értékei (iNdttreasures of
Somogy- county). Megyazda Kiadd, ISBN: 963 9358 29 0, pp. 5-45.

Tarsoly, 1. 2000. Karpétlas (Compensation). Magyszag a 20. szazadban (Hungary
in the 20" century). ISBN: 963 9015 38 3 Vol.2 p.396

Tilman, D., Cassman, K. G., Matson, P. A., NayRr, & Polasky, S., 2002.
Agricultural sustainability and intensive productipractices. Nature, 418(6898), 671-677.

Tomich, T. P., Brodt, S., Ferris, H., Galt, R.,idath, W. R., Kebreab, E. & Yang, L.,
2011. Agroecology: a review from a global-changespective. Annual Review of
Environment and Resources, 36, 193-222.

Trainer,F.E., 1997. The global sustainabilityisti3he implications for community.
International Journal of Social Economics, Vol.184: 11, pp.1219 — 1240

Ver Beek, K. A., 2000. Spirituality: a developméaiboo. Development in practice,
10(1), 31-43.

Watson, C. A. ,2001. Agronomic and environmentgdlications of organic farming
systems. Advances in Agronomy, 70, 261-327

Wezel, A., Bellon, S., Doré, T., Francis, C., \¢dll D., & David, C., 2011.
Agroecology as a science, a movement and a pratti@ustainable Agriculture Volume 2
(pp- 27-43). Springer Netherlands.

Wikipedia. 2009. EU- Hungary. png file releasedemthe Creative Commons
Attribution Share Alike Licence 3.0. Wikipedia.oogline content:
http://en.wikipedia.org/wiki/File:EU-Hungary.svg
Accesed on 02.03.2014

Wikipedia, 2007. HU- County Somogy png file relehseder the Creative Commons
Attribution Share Alike Licence 3.0. Wikipedia.oogline content:
http://hu.wikipedia.org/wiki/F%C3%A1jl:HU_county &wgy.svg
Accesed on 02.03.2014

87



APPENDIX I.
PHOTO GALLERY

%

&

88




69A/

89




6<A

APPENDIX I1.

PARAMETERS AND INPUT VALUES FOR THE FARMDESIGN MOOE

1. LOCATION

KRISHNA VALLEY
Somogyvamos
Somogy County

Hungary

N 46 34' 16"
E 17 40' 45"

2. ENVIRONMENT

Parameter

FOM,s

=~
%)

c ® O

Fixation

N deposition
P deposition
K deposition

SOIL

Name

Soil type

Active org.matter
OM degradation
Soil depth

Bulk density
Texture factor
Soil pH

Pw value
Potassium content

Lime content
Non- symbiotic N- fixation

CLIMATIC
Nitrogen depostion

Phosphorus depostion
Potassium deposition

Value Unit
Loess based chernozem
2,7 —%
0-1 %/ year
0,5 m
1200 kg/m3
1
6,35
25 kg/halyear
30 mg/ 100 g soil
720 kg/ ha
0,47 %
2 kg/halyear
15 kg/halyear
0,2 kg/halyear
1 kg/halyear
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Mean temperature

10

Period with pF<3.5 310
Water available 0
EROSION
SI—Erosion Soil eroded 0,01
OM content in erosion 15
Fn.s N content in erosion 6
Fps P content in erosion 0,1
Fi.s K content in erosion 0,5
3. ECONOMICS
COSTS
Parameter Name Value
Curr Currency Not applicable
I Interest rate Not applicable
CL Costs of land Not applicable
CG General costs Not applicable
cO Other animal related costs Not applicable
Pc Casual labor costs Not applicable
PR Regular labor price Not applicable
LABOUR
LR Farm Farm Labour
LR hera Herd Labour
LR input Family Labour
4. CROPS
Xe Symbiotic nitrogen fixation (legumes) kg/ha/year
Effective organic matter input by cro
OM Rrootstubble ¢ c g P y pkg/ha/year
Humification coefficient of crop
he residue kglkg
C. Cost for production of the crop Curr/ha
W, Costs for contract work Curr/ha
S Subsidies for production of the crop  Curr/ha
LR, Regular (skilled) labour requirements hours/ha
LC. Casual labour requirement hours/ha
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C
days
m3/ year

mm/year
%
%
%
%

Unit
HUF
%lyear
Curr/ha
Curr
Curr
Curr/hour
Curr/hour

9130 hours/year
3416 hours/year
27490 hours/year



Xe

Wheat 1

Wheat 2

Potato

Barley

Oats

Mustard
Sunflower
Sudan grass
Phacelia
Amaranth
Grass (grazing)
Grass (cutting)
Grass (grazing+ cutting)
Carrots

Red beet
Parsley root
Pumpkin
Summer vegetables
Fruits

Grass (1st year)
Wheat 3

Alfalfa 1

Alfalfa 2

Alfalfa 3

O O O © o o

o

300
300
300

1000 0,2 31 0

1000 0,2 31
4375 0,2 693
1000 0,2 14
1000 0,2 14
800 0,2 14
500 0,2 34
1000 0,2 14 0

O ©O o © o o

1000 0,2 14 0
1000 0,2 34

1100 0,2 0

1100 0,2 16

1100 0,2 8 0
3000 0,2 674 1572

3750 0,2 204 474

3000 0,2 720 1680

500 0,2 292 681
500 0,2 3640
0 02 780

352;

67;

1100 0,2 8 0
1000 0,2 14 0
1100 0,2 32 0
1100 0,2 32 0
1100 0,2 32 0
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5. CROP PRODUCTS

Focp Fraction of the amount of crop product p fed tonaais that is kg/kg
' supplied outside the grazing period
DM geqq Use for bedding of animals in the stable kg DM
FM, Yield of fresh material kg/ha
Fomp Dry matter content %
Fip Losses during feeding to animals %
Fnp Nitrogen content in dry matter %
Fep Phosphorus content in dry matter %
Fk,p Potassium content in dry matter %
Fap Ash content in dry matter %
Sat, Feed saturation value -
Stry Feed structure value -
VEM
VEM, Energy contents per kg
DM
) g
DVE, Protein contents DVE/kg
DM
Pp Price of the fresh material Curr/kg
Calculative parameters
DMYield Yield in DM kg/ha
fracSoll fraction DM applied to the soil
fracFeed fraction DM used as feed
fracBed fraction DM used as bedding

93



Total Total Used Used as Used as
Crop FM, DMYield fracSoil DM s fracFeed DMeeed Fogp fracHome DmHome fracBED DMgedd . DM Fomp green . Home cons
! yield p ! as feed bedding
Crop product Area yield m.
Wheatl | Wheat 6 | 3000 2610 0 0,189 2058 035 022 3445 0 1800015660 87| 3400 0 q 396
Straw
6 4000 3600 0 0,004 0,0p 0 216pP0 24000 @160 90 0 0 24000 0
Potato Potato 035 | 8600 1978 o 0,00 b 1,do 690 0 3010 3692, 23 0 0 0 0
Barley A
Barley 1,4 3000 2610 0 0,714 261p 0,35 0,00 0 0 4200 6543 87 3000 0 0 0
Straw
1,4 4000 3600 0 0,00 0,00 0 5040 5600 5p40 90 0 0 5600 0
Oats A
Oats 1,2 2200 1958 0 0,833 1958 0,35 0,00 0 0 2640 3498 89 2200 0 0) o)
Straw
1,2 4000 3600 0 0,00 0,00 0 48P0 4800 4820 90 0 0 4800 0
Mustard
Mustard seed 2,55 800 752 0 0,00( 0,00 0 0 2040 19176 4 [9 0 0 0 0
Sunflower
Sunflower | seed 0,67 1490 1370,8 q 0,00 P 0 1,90 920 0 998,318,436 92 0 0 0 1004
Lucerne Hay
1. 5,78 3400 3060 0) 1,78 31500 0,92 0,p0 0 0 29p517686,8 90 35000 d
Sudan Sudan
grass grass 2,69 1000 160 430,4 0,00p P 0 0,00 0 0 2690 4430 16 0 2690 0 0
Phacelia | " nacelia 2,6 | 1000 170 442 0,00 b 0.do 0 0 2600 442 170 2600 0 0
Amaranth Amaranth 0,38 26! 2314 0,0p0 0 0 1j01 89 0 0 98,8 87,932 89 10
Carrot Carrot 0,2 110004 275 0,000 0 0 1,00 %50 0 0 2200 550 25 0| Q q 220
Red beets Red beetg 0,1 100p0 1300 0 0 0,000 0 0 ,00 |1 195 0 0 1500 19§ 13 15(
Parsley Parsley
root root 0,05 6000 1500 q 0,00p P 0 1,90 ¥5 0 00 5 (7 25 0 0 0 300
Pumpkin Pumpkin 0,3] 2500 500D 0,000 0 0 0]99 4801 0 0 7500 1500 2q [« 74(Q
Grass
(cutting) Hay 28 2000 180Q 1,00D 50400 0,p2 00|0 0 0 0 56000 50400 9( 56000
Grass
(c+g) Grass 14 10004 180 0,900 25200 0 0,00 0 0 0 140000 28000 20 126000
Hay 14 1000 900 q 1,00 12600 0,92 0,00 0 0 4000 12600 90 14009 [t
Grass
(grazing) Grass 27,8 2000 1800 0,547 60840 0 ,00 0 0 0 556000 11120 2 304200
Grass
(new) Grass 6 10004 200 120 0,0p0 0 0,00 0 0 0 60000 12000 20| q 6000
Summer Summer
vegetables| vegetables 0,3] 3000 600D 0,000 0 0 1{00 1800 0 0 9000 1800 20 0 0 q 900
Fruit Fruit 2,1 2950 590 Q q 1,00 1240 0 9% 1239 20 0 0 0 6200
Alfalfa 2. Hay 4,5 1700 340 q 688p 0,92 0,81 583 0 0 7650 6885 9d 765 62|
Green
manure 4,5 7650 153 P 6845 0 0,18 1440 0 2344 6885 20 0 34425 q 620

94



6. ANIMALS

Type Number
Calf 2
Ox (young) 2
Ox (active) 10
Ox (retired) 10
Bull 1
calf 2
Cow (Heifer) 2
Cow (milking) 4
Cow (non- milking) 5
Cow (retired) 7
Type

Calf

Ox (young)

Ox (active)

Ox (retired)

Bull

Calf

Cow (Heifer)
Cow (milking)
Cow (non- milking)

Cow (retired)

Sex
(M/F)
M
M
M
M
M
F
F
F
F
F
Number
2
2
10
10
1
2
2
4
5
7

Age
(years)

0-1
1-3
3-12
12+
3-12
0-1
1-3
3-12
3-12

12+

Sex
(M/F)

m T omo T T

Weight Hay
(kg) GP.
100 0
600 0
900 0
900 0
1000 0
100 0
475 0
700 2000
700 0
700 0

Age (years)
0-1
1-3
3-12
12+
3-12
0-1
1-3
3-12
3-12
12+

Hay Fodder
Winter GP

500
850
2300
2300
2300
2300
2300
2300
2300
2300

Weight (kg)

100

600

900

900

1000

100

475

700

700

700

Fodder Milk/day
Winter (liter)
0 0
0 0
208
208 209
0 0
0 0
0 0
208
0 0
208 209
FM intake/ day (kg)
25
6;:5
6;:5
655
25
2; <95
6435
6435
6435

95

Hay total
(GP)
0 0
0 0
0 0
0 0
0 0
0 0
0 0
10 8000
4 0
0 0
M intake/ all
65
63<
6;:5
6;:5
655
65
672 95
77
5795
25:5

Hay total
(winter)

Milk total/day

Concentrate
total
1000 0
1700 0
23000 2080
23000 4170
2300 0
4600 0
4600 0
9200 832
11500 0
16100 2919

Bedding Bedding
Growth Bedding total DM
0 1,37 1,2 2,40 081,
0 0,41 4,05 8,10 ,653
0 0,00 054, 40,50 3,65
0 0,00 ,05 4 40,50 3,65
0 0,00 4,05 54,0 3,65
0 1,03 1,25 2,50 1,13
0 0,31 1,2 2,40 ,081
60 00 0, 1,25 5,00 1,13
20 0,00 1,25 256, 1,13
0 0,00 251, 8,75 1,13

270

250

250

250

250

270

230

340

300

230



APPENDIX 1.
INTERVIEWEES

Name: Parta Das (Vilmos Posze)
Function: Head of flower production and ecologigsource management
Date of interview: 06.10.2013

Name: Ghanasjama Das
Function: Head of milk production
Date of interview: 05.10.2013

Name: Balamodaka Das (Balazs Antal)
Function: Head of vegetable production
Date of interview: 07.10.2013

Name: Antardi Das
Function: Leader of oxen works
Date of interview: 13.10.2013

Name: Radha-kanta Das (Attila Barsi)
Function: Director of Krishna- valley, director africulture
Date of interview: 08.10.2013

Name: Andras Kun

Function: Manager of Ecovalley foundation
Date of interview: 15.10.2013
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